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D7 SOIL RESOURCES ASSESSMENT 

D7 .1 Introduction 

This appendix describes the soil resources of the Brook Mine Area which 

1s located in the Sheridan Coal Field of the Powder River Basin near the 

Montana - Wyoming state line. The proposed permit area is located 

approximately 6 miles northwest of Sheridan, Wyoming and lies along a portion 

of the north side of the Interstate 90 corridor between the Acme interchange 

and Ranchester, Wyoming. This appendix was prepared by James Nyenhuis, 

Certified Professional Soil Scientist, of Fort Collins, Colorado. 

The identification and proper management of the soil resources m the 

Brook Mine Area is essential for the success of reclamation in the mine area 

and the achievement of the post-mining land use. The information presented 

in this soils report is designed to aid in formulating a practical and successful 

reclamation plan. 

The Brook Mine Area compnses approximately 4,548.8 acres and is 

composed of Parcel 1, about 4,484.4 acres and Parcel 3, about 64.4 acres. The 

Brook Mine Area is located in portions of Sections 10, 11, 12, 13, 14, T.57N., 

R.85W., and portions of Sections 7, 8, 9, 10, 15, 17, 18, 20, 21, and 22, 

T.57N., R.84W. Approximately 1,113.5 acres are proposed for coal mining 

related disturbance and 2,624.4 acres could be affected by potential 

subsidence. Please refer to "Appendix 'C' - Right To Mine" Legal Description of 

the Permit Application for the complete legal descriptions of the proposed 

permit area. 

Figure 07.1-1, Brook Mine Permit Area with Disturbance Boundary, 

shows the mine permit area as well as projected disturbance areas, potential 

subsidence areas, and other pertinent information. 
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D7.2 Methodology 

The soil resources of the Brook Mine Permit Area were investigated by 

James Nyenhuis, Certified Professional Soil Scientist/Soil Classifier (ARCPACS 

#2743), during the spring and summer of 2014. Soils mapping, soil profile and 

map unit description, taxonomic classification, and soil sampling was 

conducted in accordance with the procedures and standards of the National 

Cooperative Soil Survey (Soil Survey Staff, 1993, 1997, 1998, 1999, and 2010; 

and Schoeneberger et al., 2012), and "Guideline No. 1, Soils and Overburden" 

(WDEQ-LQD, 1996). Reference was also made to "Guideline No. lA, Topsoil and 

Subsoil" (Draft, May 2014) as well as recent University of Wyoming soil and 

reclamation bulletins (B-1202, B-1204, B-1206, and B- 1212). Based on 

definitions in the Wyoming Rules and Regulations, Topsoil means the A and E 

Horizons or any combination thereof; Subsoil means the B and C Horizons 

excluding consolidated bedrock material. The term "soil" refers to both topsoil 

and subsoil. 

Initial mappmg units were identified usmg Natural Resources and 

Conservation Service (NRCS) Sheridan County Order 3 soil survey map sheets 

18, 19, 30, and 31 (Lupcho, 1986), recent air photo images, and the USGS 7.5' 

Monarch and Acme topographic quadrangle maps and surficial geologic maps 

(Barnum, 1983). An excellent recent digital orthophoto base map, with 

topographic contours, of the project area (created by Horizons, Inc., Rapid City, 

SD, photo date November 2, 2011) was also available and used during the soils 

field work. The previous soil map units and polygon delineation boundaries 

were viewed during initial field reconnaissance and observation but were soon 

determined to be inaccurate in some areas and generally not detailed enough. 

Consistent with recommended procedures in Guideline No.1 (WDEQ

LQD, 1996), all areas projected to be disturbed by coal mining activities 

(affected lands) were mapped at the detailed Order 1-2 level of intensity. All 

non-to-be-disturbed areas (non-affected lands) were mapped either to the less 

detailed Order 3 level or to a better, more detailed level (Order 2 or Order 1-2) 
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depending on area. The entire Brook Mine Area was traversed by vehicle where 

possible and generally on foot in most areas. Soil map unit boundaries were 

delineated by digging soil profiles using a "Montana spade sharpshooter" and 

six-foot bucket auger as well as observing surface conditions including geology, 

vegetation, and slope aspect/ gradient. 

Coal mining will be done primarily "underground" through "highwall 

mining panels" but will also include some small areas of surface mining. The 

areas above the highwall mining panels could have possible "subsidence" 

features and these areas are clearly delineated on the Brook Mine Area base 

map. The potential subsidence areas did not require the detailed Order 1-2 

soils mapping as noted in a WDEQ memorandum to the project file (RAMACO 

Preliminary Permit Correspondence, TFN 6 2 / 025) and attached to this report 

as Exhibit D7.2-1, Soil Sampling Protocol (RAMACO, TFN 6 2/025). As stated 

in the memorandum, "Soils on surfaces underlain by mining without surface 

disturbance (potential subsidence areas) require a minimum Class 3 mapping'' 

(WDEQ-LQD, 2014b). "Class 3" (an archaeological survey level of investigation 

term) is meant to mean "Order 3" (a soil survey level of investigation term). 

For mapping units on affected (to-be-disturbed) lands, if soils were 

similar (low contrasting in physical and/ or chemical properties and/ or depth), 

consociations of a minimum size of five acres were delineated. Similar soils 

could be mapped as complexes or associations provided their physical and 

chemical properties would allow for the same salvage depth recommendation. 

If soils are dissimilar (highly contrasting in physical and/ or chemical properties 

and/ or depth), individual soil series (consociations) of a minimum size of two 

acres were delineated. 

Soils on non-affected areas were not required to be sampled for 

laboratory analysis. Soils on affected (to-be-disturbed) lands were described 

and sampled for laboratory analysis according to recommended mm1mum 

intensities (WDEQ, 1996) as follows: 1 sample pedon was collected and 

analyzed in the laboratory if the soil series comprised up to 40 acres in size or 
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was up to 2% of the affected mine area, 2 sample pedons were collected and 

analyzed in the laboratory if the soil series comprised between 40 and 160 

acres or was at least 2 to 5% of the affected mine area, and 3 sample pedons 

were collected and analyzed in the laboratory if the soil series comprised 

greater than 160 acres or was greater than 5% of the affected mine area. Rock 

Outcrop, Disturbed Land, and Water, either as a consociation or part of a map 

unit complex, was not sampled for laboratory analysis but was carefully 

mapped for accurate geographic location and acreage determination. 

As such, all soils, regardless of soil depth, were fully described and 

sampled by major horizons at representative sites at least the minimum 

required times. In addition, soil resource information for the adjacent and 

previously permitted Big Horn Coal Mine (Big Horn Coal Company, 1983), now 

reclaimed, was reviewed to determine whether soils and their recommended 

salvage depths were similar to those within the currently proposed Brook Mine 

Area. 

Soil series names are based on site-specific characteristics and current 

NRCS soil series criteria as obtained from consultation with NRCS personnel 

and information from the official NRCS soils web site. Current Sheridan 

County soils information for the project area is available and was obtained and 

reviewed during the field survey (Lupcho, 1986). Any hydric soil indicators 

(NRCS, 2010), if present, in the freshly dug soil auger holes, would be 

described on the soil profile description forms filled out at the sample sites. 

Following soil mapping, representative locations were selected for all 

mapped soils within the project area and these sites were fully described and 

sampled from freshly dug soil auger holes. Representative sample locations 

were selected to most accurately represent the soil series and to provide for 

adequate sample site distribution across the study area. Transition zones 

between map unit delineations, road edges, or previously disturbed areas were 

avoided. Representative profiles were selected on the basis of medial 
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characteristics for physical and chemical soil parameters, parent material, 

landscape position, and vegetation. 

Soil samples were collected from each major horizon and subhorizon at 

the sample sites. Approximately 1.5 to 2 quarts of soil material per sample was 

collected into clean Ziploc plastic bags. Sample material was field screened 

over a 2-mm (0.078 inch), U.S.A. Standard Testing #10 soil screen to determine 

coarse fragment content (percent by volume). A few samples with hard soil 

clods were not field screened, although estimated coarse fragment rock content 

was recorded based on visual determination. 

Standard NRCS (Soil Survey Staff, 1994) "232" profile description forms 

were completed in the field at each sample site and are included with this 

report. The following data were recorded: sample site number, date, soil series 

name, map unit number, location, soil classification, vegetation, parent 

material, physiography, slope gradient and aspect, erosion condition, moisture 

status at time of sampling, drainage class, depth to groundwater if 

encountered, salts or alkali if present, permeability, horizon designations and 

depths, soil color (dry and moist), texture, coarse fragment content, structure, 

consistence, roots, effervescence (presence of carbonates), and horizon 

boundary. 

A total of one hundred and eleven soil samples (111) were collected from 

twenty-seven (27) representative soil sample locations (sites "Rl" through 

"R27"). The soil samples were delivered to Inter-Mountain Laboratories (IML) in 

Sheridan, Wyoming for standard soils analysis (WDEQ, 1996). The soil 

laboratory analyses included: pH, electrical conductivity (EC, dS/m); 

saturation percent; organic matter percent (Walkley Black method); calcium, 

magnesium, and sodium (meq/1); calculation of Sodium Adsorption Ratio 

(SAR); soil texture by hydrometer (percent sand, not including very fine sands 

fractionation; silt; and clay), Boron (ppm by Hot Water Boron method); and 

Selenium (ppm by Extractable Selenium method). 
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Percent coarse fragments, by volume estimate, for each sample (sand 

>2mm, pebbles, gravel, and cobbles), as well as soil effervescence (EO, 

noneffervescent; SE, slightly effervescent; EM, moderately effervescent; ES, 

strongly effervescent; or EV, violently effervescent) were determined in the field 

at the time of sampling. Effervescence in dilute hydrochloric acid (. lN) is one 

measure of calcium carbonate content of the soil. IML maintains its own 

QA/ QC laboratory procedures. The results of the IML soil laboratory analysis 

are included with this report. 

The results of the soils field mapping, profile descriptions, and soils 

laboratory analysis were used to evaluate soil suitability and generate project

specific soil salvage recommendations. The suitability evaluation and salvage 

recommendation was completed for all component soils of survey map units. The 

evaluation followed parameters and threshold values contained in Table 1-2 

"Criteria to establish suitability of topsoil (or topsoil substitutes)" of Guideline 

No. 1 "Topsoil and Overburden" (WD EQ, 1996). 

Unsuitability threshold values include: pH <5.0 or > 9.0; electrical 

conductivity (EC) > 12; sodium adsorption ratio (SAR) > 15, or > 12 for soils with 

greater than 40% clay; coarse fragment (rock) content >35%; saturation 

percent <25% or >80% (marginal rated); sand, clay, or silty clay texture 

(marginal rated); Boron (>5.0 ppm), and Selenium (<0.3 ppm = suitable, 0.3 to 

0. 8 ppm = marginal). 

The recommended soil salvage depths are listed and discussed in the 

vanous soil mapping unit descriptions in the results section of this report. 

Topsoil volumes for salvaged soils are included in the project mine and 

reclamation plan. 

D7.3 Results 

D7.3.1 General Soils Information 

The Brook Mine permit area is within a "mesic" soil temperature regime 

(average annual temperature about 45 to 47 degrees F.), an "ustic-aridic" soil 
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moisture regime (average annual precipitation about 12 to 14 inches), and the 

average frost-free period is about 110 to 120 days (Lupcho, 1986). Surface 

elevations within the permit area range from 3,590 feet where the Tongue River 

crosses the permit in the east portion of the permit area in Section 15 of 

Township 57N Range 84W to the highest of 4,110 feet above mean sea level 

(amsl) in Section 7 of Township 57N Range 84W. 

The Tongue River is the principal drainage m the permit area and 

generally flows along the southern edge of the area. Additional drainages in 

the permit area include Hidden Water and Slater Creek, both tributaries of the 

Tongue River. Hidden Water traverses northwest to southeast along the 

northeast part of the permit area. Slater Creek also traverses northwest to 

southeast and is in the west central part of the permit area. Both have narrow 

valley floors, Hidden Water more so than Slater Creek. Some mine subsidence 

features from previous underground coal mining are present on the land 

surface in a few areas. Some reclaimed land from Big Horn Coal (Permit No. 

213 T7) is also present in the southeast portion of the Brook Mine permit area. 

Soils in the permit area are forming in claystone, siltstone, shale, and 

sandstone of the Fort Union Formation of Paleocence age. Coal seams, 

including thin local seams as well as the Carney and Masters seams of mining 

interest, are interbedded within the formation. The permit and adjacent area is 

characterized by the presence of sixteen map units with ten dominant soils and 

four miscellaneous units: Cambria loam (Map Unit A), Zigweid loam (Map Unit 

B), Forkwood loam (Map Unit C), Shingle channery loam (Map Unit D), Samday 

clay loam (Map Units E and F), Bauxson loam (Map Unit G), Haverdad loam 

(Map Unit H), Wibaux channery loam (Map Units Wx and Wx-Bx-RO), Ulm clay 

loam (Map Unit U), and Worthenton clay loam (Map Unit Wo). Additional map 

units include: Reclaimed Land (Map Unit RL), Rock Outcrop (Map Unit RO), 

Disturbed Land (Map Unit DL), and Water (Map Unit W). 

Cambria, Forkwood, Zigweid, and Haverdad soils are all deep, well

drained, nonsaline and nonsodic loamy soils mapped across the permit area. 
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Haverdad is mapped on drainages. Worthenton is a deep, poorly-drained, fine 

textured hydric soil but is not mapped within the permit area. Ulm is also 

deep, well-drained, nonsaline and nonsodic but is fine textured rather than 

loamy. Shingle and Samday soils are both shallow, well drained, nonsaline 

and nonsodic upland soils. Shingle is loamy whereas Samday is clayey. 

Wibaux and Bauxson are both well-drained soils mapped on the extensive 

scoria landscape within the permit area. Wibaux is effectively a well-drained 

shallow soil with 7 to 20 inches of channery to very channery sandy loam to 

loam to the fragmental contact which has as high as 95% fractured scoria 

(porcelanite). Bauxson is similar to Wibaux but has slightly deeper loamy soil 

before the fractured scoria contact. 

Since 1980, NRCS has revised its thinking concermng soil climate 

characteristics and subsequently soil senes names. Certain soils were 

considered to be within a 10 to 14 inch precipitation zone, and others were in a 

15 to 17 inch zone. Furthermore, some soils were put into a colder 

temperature and shorter growing season group (to be consistent with the 

climate of the northern PRB), and others were grouped with warmer and longer 

growing season soils mapped further south into northeastern Colorado. 

As a result, there have been several name changes since 1980 (the time 

of the Big Horn Coal soil survey) for soils mapped in the general Brook Mine 

Area. For example, Samday replaces Samsil, Haverdad replaces Haverson, 

Forkwood replaces Fort Collins, Bauxson replaces Spearman, and Worthenton 

replaces Worthing taxajunct. These are the same soils morphologically, they 

just represent slightly different climatic and/ or other taxonomic conditions. 

These changes were made by NRCS as part of recent northern Wyoming soil 

surveys including Sheridan County, Northern and Southern Campbell County, 

and Northern Johnson County (Westerman and Prink, 2004). The former soil 

names are no longer recognized as present in the survey area, and the new 

names replace them. These are not new soils, just renamed soils. 
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Concerning Prime Farmland, none of the soils in the Brook Mine Area are 

listed by NRCS as meeting criteria for Prime Farmland status (NRCS, 2006a; 

NRCS, 2014). None of the soils on the adjacent, previous Big Horn Coal Mine 

area meet Prime Farmland status as well (Lupcho, 1980). 

Exhibit D7.3- 1, Brook Mine Area Soils Map, is attached to this report. It 

was compiled on a RAMA CO ortho-photo base map at a scale of 1 "=400', and 

digitized and produced by WWC Engineering of Sheridan, Wyoming. Base map 

details: Photo date November 2, 2011; Fugro Geospatial Inc. (Horizons Inc., 

Rapid City, South Dakota); details provided in email from David Holm to Jeff 

Baron, 6/27/2014. The Exhibit includes soil map unit delineations and 

sample site locations. Some soils mapping is also provided for areas outside of 

but immediately adjacent to the Brook Mine Area boundary. The map unit 

legend provides map unit symbols and names, including slope percentages, 

and recommended soil salvage depths. 

Table D7.3- 1, Brook Mine Area List of Soil Map Units and Acreages, 

provides a list of soil map units and acreages for both to-be-disturbed and non

affected areas within the Brook Mine Area. 

Addendum D7-1, Soil Profile Descriptions, provides the legible, field soil 

profile description forms for all 27 soil series descriptions completed during the 

soil survey. 

Addendum D7-2, Soil Laboratory Results, provides the results of the IML 

laboratory analysis of the 111 soil samples collected during the soil survey. 

D7 .3.2 Soil Suitability and Salvage Depth Recommendation 

Soil suitability has been evaluated and soil salvage depths recommended 

for each component of all soil map units for the Brook Mine Area. Table D7.3-

2, Criteria to Establish Topsoil and Overburden Suitability, lists parameter 

criteria and threshold values for this evaluation. Table D7 .3-3, Brook Mine 

Area List of Soil Map Units and Salvage Depth Recommendations lists the soil 

map units within the permit area, their soil sample site numbers, and 
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summanzes their estimated salvage depths and limitations to deeper salvage. 

The soils map for the Brook Mine Area also lists the recommended soil salvage 

depths by map unit. Projected disturbance acreage for each map unit, as well as 

estimated cubic yard volumes of recommended salvageable soil, will be contained 

in the Brook Mine mine and reclamation plan. An estimated weight-average 

suitable soil salvage depth of 20.2 inches, including both topsoil and subsoil, was 

calculated for the 1, 113.5-acre Brook Mine Area proposed disturbance area. The 

mine plan will calculate the site-specific topsoil salvage and replacement depths 

and topsoil volumes for each projected mine disturbance area. The average 

salvage depth for individual disturbance areas may differ from that of the soils 

study area as a whole. 

Results indicate that many map units (A, C, D, E, G, H, and RL) have 

both moderate acreage and a deep recommended soil salvage depth. These 

map units contain the best soils from a soil suitability perspective - Cambria, 

Forkwood, Shingle, Samday, Bauxson, Haverdad, and Reclaimed Land. 

Wibaux, Wibaux-Rock Outcrop, and Samday-Rock Outcrop have limited 

suitable soil for salvage. Disturbed Land, Rock Outcrop, and Water have no 

soil for salvage. 

Based on the physical and chemical soil characteristics, and the topsoil 

suitability evaluation, it is apparent that sufficient suitable topsoil and subsoil, 

if properly salvaged, exists across the Brook Mine Area for the successful 

reclamation of any subsequent mining related disturbance areas. 

D7.3.3 Soil Series and Map Unit Descriptions 

The following text is a description of the sixteen soil map units on the 

Brook Mine Area and their component soil series, as well as an evaluation of 

their topsoil suitability and recommended estimated salvage depths. All soil 

sample sites are plotted on the soils map. Photographs of all soil sample sites 

are on file. The descriptions are presented below. 
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D7.3.3.1 Map Unit A: Cambria loam, 2 to 8% slopes 

Cambria loam (Map Unit A) is mapped in many map delineations 

scattered across the permit area and is located primarily on gently sloping 

alluvial fans, terraces, and lower sideslopes. Cambria loam is a deep (40+ 

inches to bedrock), well-drained soil developing in medium-textured to 

moderately fine-textured local alluvium from interbedded sedimentary rock 

including sandstone and shale. 

In a typical profile, Cambria has a light brownish gray sandy loam to 

loam "A" horizon surface layer about 5 inches thick. The upper 5 inches of the 

"Bt" argillic subsoil horizon is a brown silty clay loam. The next 5 inches is a 

pale brown clay loam. The lower part of the profile to 40 inches or deeper is a 

pale brown loam. The soil is nonsaline and nonsodic and has slightly acid to 

neutral reaction (pH) in the upper horizons and slightly alkaline to moderately 

alkaline reaction throughout the rest of the profile. 

Cambria loam has moderate permeability and high available water 

capacity. The effective rooting depth is greater than 40 inches, the depth to the 

underlying bedrock contact. Surface runoff is medium and the erosion hazard 

from water is moderate and severe from wind. The erosion "K Factor" is 0.32, 

the "T Factor" is 5, the Wind Erodibility Group is 3, and the Hydrologic Group 

is B. The Cambria soil is in the "Loamy, 10 to 14-inch precipitation zone, 

Northern Plains" range site. 

The Cambria soil is classified as a "fine-loamy, mixed, superactive, mesic 

Ustic Haplargid", and is an established soil series of moderate extent mapped 

in Wyoming. The most recent NRCS official soil series description for Cambria, 

dated 11/2005 is on file at RAMACO. 

Cambria loam was described and sampled at three representative sites 

on the Brook Mine permit area (RS, R6, and Rl0), and the profile descriptions 

are contained in Addendum D7-1 and the soils laboratory data in Addendum 

D7-2. Sample site RS is located in a portion of the NWl/4 of the SWl/4 of the 
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SWl/4 of Section12, T.57N., R.85W. GPS coordinates: 44 degrees, 55', 31" 

North; 107 degrees, 4', 10" West. Sample site R6 is located in a portion of the 

SEl/4 of the NEl/4 of the NWl/4 of Section13, T.57N., R.85W. GPS 

coordinates: 44 degrees, 53', 40" North; 107 degrees, 1', 54" West. Sample site 

Rl0 is located in a portion of the SEl/4 of the NEl/4 of the NWl/4 of 

Sectionl 7, T.57N., R.84W. GPS coordinates: 44 degrees, 40', 24" North; 106 

degrees, 51', 59" West. 

Map Unit A (Cambria loam) Soil Suitability Evaluation and Salvage Depth 
Recommendation: Topsoil 10", Subsoil 15" 

The upper 25 inches of Cambria loam (Map Unit A) is entirely "suitable" 

and recommended for salvage. The electrical conductivity (EC) in the three 

sampled Cambria pedons (RS, R6, and Rl0) increased below about 25 inches 

to values ranging from 6.19 to 6.81 (sample site Rl0), to 7.03 (sample site RS), 

and to 8.60 and then 9.49 (sample site R6). EC values above 8 are considered 

"marginal". Sodium Adsorption Ratio (SAR) values also increased below about 

25 inches but not enough to be considered "marginal". Organic matter content 

in Cambria sample site Rl0 decreased significantly below 18 inches with 

values from 0.2 to <0.1 percent. As a result, 25 inches is a good cutoff for 

salvage in order to not dilute the higher quality of the upper soil material. It 

makes good sense to separately salvage Topsoil and Subsoil for Cambria 

(WDEQ-LQD, 2014, p.3). Therefore, the upper 10 inches of Cambria is 

recommended for salvage as Topsoil and the underlying 15 inches as Subsoil. 

Deeper Cambria marginal soil material could be salvaged if needed. 

D7.3.3.2 Map Unit B: Zigweid loam, 0 to 3% slopes 

Zigweid loam (Map Unit B) was mapped in five small delineations located 

on a low terrace of the Tongue River in an area of Section 13 (T.57N., R.85W.) 

immediately south of Interstate 90 that is now adjacent to but not within the 

Brook Mine Permit Area. The soils report retains Map Unit B and provides the 

following descriptive information. Zigweid loam is a deep (40+ inches to 
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bedrock), well-drained soil developing in medium-textured to moderately fine

textured local alluvium from interbedded sedimentary rock including 

sandstone and shale. Zigweid was previously mapped in the Big Horn Coal soil 

survey as Map Unit a37A (Zigweid loam, 0 to 3% slopes). 

In a typical profile, Zigweid has a brown loam "A" horizon surface layer 

about 4 inches thick. The upper part of the "Bw" cambic subsoil horizon is a 

brown loam to clay loam about 12 inches thick. The lower part of the "Bw'' 

cambic subsoil horizon is a pale brown loam to clay loam about 12 inches 

thick. The underlying "C" horizon substratum is a pale brown to yellowish 

brown clay loam to loam to a depth of 40 inches to 72 inches. The soil is 

nonsaline and nonsodic and has neutral reaction (pH) in the surface layer and 

neutral to slightly alkaline reaction throughout the rest of the soil profile . 

Zigweid loam has moderate permeability and high available water 

capacity. The effective rooting depth is greater than 40 inches, the depth to the 

underlying bedrock contact. Surface runoff is medium and the erosion hazard 

from water is slight and moderate from wind. The erosion "K Factor" is 0.32, 

the "T Factor" is 5, the Wind Erodibility Group is 4L, and the Hydrologic Group 

is B. The Zigweid soil is in the "Loamy, 10 to 14-inch precipitation zone, 

Northern Plains" range site. 

The Zigweid soil is classified as a "fine-loamy, mixed, superactive, mesic 

Ustic Haplocambid", and is an established soil series of moderate extent 

mapped in northeastern and central Wyoming. The most recent NRCS official 

soil series description for Zigweid, dated 03/2003 is on file at RAMACO. 

Zigweid loam was described and sampled at one representative site (R26) 

located just outside the Brook Mine permit area. The soil profile description for 

R26 is contained in Addendum D7- 1 and the soils laboratory data in 

Addendum D7-2. Sample site R26 is located in a portion of the SWl/4 of the 

SWl/4 of Section13, T.57N., R.85W. GPS coordinates: 44 degrees, 54', 58" 

North; 107 degrees, 5', 52" West. 
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Map Unit B (Zigweid loam) Soil Suitability Evaluation and Salvage Depth 
Recommendation: Topsoil 16" (1.3'), Subsoil 56" (4.7') 

The entire soil profile to 72 inches (6 feet) in depth is suitable and 

recommended for soil salvage. All soil parameters are suitable. It makes good 

sense to separately salvage Topsoil and Subsoil for Zigweid (WDEQ-LQD, 2014, 

p.3). The upper 16 inches of Zigweid are recommended for salvage as Topsoil 

and the underlying 56 inches as Subsoil. 

D7.3.3.3 Map Unit C: Forkwood loam, 4 to 25% slopes 

Forkwood loam (Map Unit C) is mapped in many delineations scattered 

across the permit area and is located primarily on hill slopes, alluvial fans, 

terraces, and lower sideslopes. Forkwood loam is a deep (40+ inches to 

bedrock), well-drained soil developing in medium-textured to moderately fine

textured local alluvium from interbedded sedimentary rock including 

sandstone and shale. Forkwood was previously mapped in the Big Horn Coal 

soil survey as Map Unit 88A (Fort Collins loam, 0 to 3% slopes) and Map Unit 

88B (Fort Collins loam, 3 to 6% slopes). 

In a typical profile, Forkwood has a light brownish gray loam "A" horizon 

surface layer about 4 inches thick. The upper 8 inches of the "Bt" argillic 

subsoil horizon is a grayish brown clay loam. The lower 12 inches of the "Bt" 

argillic subsoil horizon is a light brownish gray clay loam. The lower part of the 

profile, the "C" horizon substratum, to 40 inches or deeper is a pale brown 

loam to clay loam. The soil is nonsaline and nonsodic and has slightly acid to 

neutral reaction (pH) in the upper horizons and slightly alkaline to moderately 

alkaline reaction throughout the rest of the profile. 

Forkwood loam has moderate permeability and high available water 

capacity. The effective rooting depth is greater than 40 inches, the depth to the 

underlying bedrock contact. Surface runoff is slow and the erosion hazard 

from water is slight and moderate from wind. The erosion "K Factor" is 0.32, 

the "T Factor" is 5, the Wind Erodibility Group is 5, and the Hydrologic Group 
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1s B. The Forkwood soil is m the "Loamy, 10 to 14-inch precipitation zone, 

Northern Plains" range site. 

The Forkwood soil is classified as a "fine-loamy, mixed, superactive, 

mesic Ustic Haplargid", and is an established soil series of large extent mapped 

in central and northern basin areas of Wyoming. It is also the State Soil of 

Wyoming. The most recent NRCS official soil series description for Forkwood, 

dated 10/2002 is on file at RAMACO. 

Forkwood loam was described and sampled at three representative sites 

on the Brook Mine permit area (R9, R12, and R14), and the profile descriptions 

are contained in Addendum D7-1 and the soils laboratory data in Addendum 

D7-2. Sample site R9 is located in a portion of the NWl/4 of the NWl/4 of the 

NWl/4 of Section18, T.57N., R.84W. GPS coordinates: 44 degrees, 54', 31" 

North; 107 degrees, 8', 25" West. Sample site R12 is located in a portion of the 

SWl/4 of the SEl/4 of the SWl/4 of Section8, T.57N., R.84W. GPS 

coordinates: 44 degrees, 55', 23" North; 107 degrees, 1', 35" West. Sample site 

R14 is located in a portion of the SEl/4 of the SEl/4 of the NWl/4 of 

Section14, T.57N., R.85W. GPS coordinates: 44 degrees, 55', 2" North; 107 

degrees, 4', 54" West. 

Map Unit C (Forkwood loam) Soil Suitability Evaluation and Salvage Depth 
Recommendation: Topsoil 12" (1'), Subsoil 45" (3.75') 

Forkwood loam pedons R12 and R14 are entirely suitable throughout 

their profile depths, 72 and 55 inches, respectively. Forkwood pedon R9, 46 

inches deep to bedrock, however, has "marginal" EC (10.6) and "marginal" 

Selenium (0.37 ppm) from 35 to 46 inches in depth. Neither moderate value is 

a significant limitation and should dilute upon mixing, and therefore the entire 

Forkwood profile, an average depth of 57 inches, is recommended for salvage. 

It makes good sense to separately salvage Topsoil and Subsoil for Forkwood 

(WDEQ-LQD, 2014, p.3). Therefore, the upper 12 inches of Forkwood is 

recommended for salvage as Topsoil and the underlying 45 inches as Subsoil. 
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D7.3.3.4 Map Unit D: Shingle channery loam, 2 to 25% slopes 

Shingle channery loam (Map Unit D) is mapped in several delineations 

scattered across the permit area and is located primarily on hills and 

sideslopes. Shingle channery loam is a shallow ( 10 to 20 inches to bedrock), 

well-drained soil developing in loamy, medium-textured thin residuum and 

colluvium from interbedded sedimentary rock including claystone, mudstone, 

siltstone, and shale. Shingle was previously mapped in the Big Horn Coal soil 

survey as Map Unit 73 (Shingle clay loam, 0 to 45% slopes). 

In a typical profile, Shingle has a light yellowish brown channery loam 

"A" horizon surface layer about 2 or 3 inches thick. The underlying "C" horizon 

substratum to 10 to 20 inches in depth is a light yellowish brown loam to clay 

loam over weathered siltstone, sandstone, or shale. The soil is nonsaline to 

slightly saline and nonsodic to slightly sodic and has slightly acid to neutral 

reaction (pH) in the upper horizons and slightly alkaline to moderately alkaline 

reaction in the lower horizons. 

Shingle channery loam has slow permeability and very low available 

water capacity. The effective rooting depth is 10 to 20 inches, the depth to the 

underlying bedrock contact. Surface runoff is rapid and the erosion hazard 

from water is severe and moderate from wind. The erosion "K Factor" is 0.37, 

the "T Factor" is 1, the Wind Erodibility Group is 4L, and the Hydrologic Group 

is D. The Shingle soil is in the "Shallow Loamy, 10 to 14-inch precipitation 

zone, Northern Plains" range site. 

The Shingle soil is classified as a "Loamy, mixed, superactive, calcareous, 

mesic shallow Ustic Torriorthent", and is an established soil series of moderate 

extensively mapped in northern and eastern Wyoming. The most recent NRCS 

official soil series description for Shingle, dated 11/2005 is on file at RAMACO. 

Shingle channery loam was described and sampled at two representative 

sites on the Brook Mine permit area (R8 and R16), and the profile descriptions 

are contained in Addendum D7-1 and the soils laboratory data in Addendum 

TFN 6 2/025 
July 2015 r-~cn JUL 30,2015 D7-16 

DEQ Ex. 4-020



RAMACO Brook Mine 

D7-2. Sample site R8 is located in a portion of the SEl/4 of the SEl/4 of the 

NEl/4 of Section13, T.57N., R.85W. GPS coordinates: 44 degrees, 50', 48" 

North; 106 degrees, 59', 8" West. Sample site R16 is located in a portion of the 

NWl/4 of the SEl/4 of the NWl/4 Section13, T.57N., R.85W. GPS 

coordinates: 44 degrees, 51', 27" North; 106 degrees, 59', 22" West. 

Map Unit D (Shingle channery loam) Soil Suitability Evaluation and Salvage 
Depth Recommendation: Topsoil 19" (1.6') 

Shingle channery loam is entirely "suitable" for soil salvage and has no 

limiting parameter. The entire soil profile of Shingle is recommended for 

salvage, an average depth of 19 inches (R8,20" and R16, 18"). The organic 

matter content of the "C" horizon substratum, the lowest horizon in the soil 

profile, remains above 0.5 percent across all pedons and therefore the entire 

profile can be salvaged as one Topsoil lift, an average of 19 inches to the 

weathered bedrock. 

D7.3.3.5 Map Unit E: Samday clay loam, 2 to 25% slopes 

Samday clay loam (Map Unit E) is mapped in many delineations 

scattered across the permit area and is located primarily on hills and 

sideslopes. Samday clay loam is a shallow ( 10 to 20 inches to bedrock), well

drained soil developing in fine-textured thin residuum and colluvium from 

interbedded sedimentary rock including claystone, mudstone, siltstone, and 

shale. Samday was previously mapped in the Big Horn Coal soil survey as the 

Samsil soil. 

In a typical profile, Samday has a light gray clay loam "A" horizon surface 

layer about 2 or 3 inches thick. The underlying "C" horizon substratum to 10 

to 20 inches in depth is a grayish brown clay over weathered shale. The soil is 

nonsaline to slightly saline and nonsodic to slightly sodic and has slightly acid 

to neutral reaction (pH) in the upper horizons and slightly alkaline to 

moderately alkaline reaction in the lower horizons although it can be 

moderately acid near to bedrock contact in some profiles. 
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Samday clay loam has slow permeability and very low available water 

capacity. The effective rooting depth is 10 to 20 inches, the depth to the 

underlying bedrock contact. Surface runoff is rapid and the erosion hazard 

from water is severe and moderate from wind. The erosion "K Factor" is 0.37, 

the "T Factor" is 1, the Wind Erodibility Group is 4, and the Hydrologic Group 

is D. The Samday soil is in the "Shallow Clayey, 10 to 14-inch precipitation 

zone, Northern Plains" range site. 

The Samday soil is classified as a "Clayey, smectitic, calcareous, mes1c 

shallow Ustic Torriorthent", and is an established soil series of moderate extent 

mapped in northern and northeastern Wyoming. The most recent NRCS official 

soil series description for Samday, dated 11/2005 is on file at RAMACO. 

Samday clay loam was described and sampled at three representative 

sites on the Brook Mine permit area (R15, R24, and R27), and the profile 

descriptions are contained in Addendum D7-1 and the soils laboratory data in 

Addendum D7-2. Sample site R15 is located in a portion of the NEl/4 of the 

SWl/4 of the NWl/4 of Section14, T.57N., R.85W. GPS coordinates: 44 

degrees, 53', 51" North; 107 degrees, 3', 10" West. Sample site R24 is located 

in a portion of the SEl/4 of the SWl/4 of Section9, T.57N., R.84W. GPS 

coord inates: 44 degrees, 54', 2" North; 106 degrees, 59', 47' West. Sample site 

R27 is located in a portion of the SEl/4 of the NWl/4 of Section13, T.57N., 

R.85W. GPS coordinates: 44 degrees, 54', 52" North; 107 degrees, 5', 12" West. 

Map Unit E (Samday clay loam) Soil Suitability Evaluation and Salvage Depth 
Recommendation: Topsoil 16" (1.33') 

Samday clay loam pedon R 15 has "marginal" silty clay texture from 3 to 

8 inches in depth, otherwise all parameters for Samday are "suitable". The one 

"marginal" value is not a significant limitation and should dilute upon mixing, 

and therefore the entire soil profile of Samday is recommended for salvage, an 

average depth of 16 inches (R15,13"; R24,18"; and R27,18"). The organic 

matter content of the "C" horizon substratum, the lowest horizon in the soil 

profile, remains above 0.5 percent across all pedons and therefore the entire 
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profile can be salvaged as one Topsoil lift, an average of 16 inches to the 

weathered bedrock contact. 

D7.3.3.6 Map Unit F: Samday-Rock Outcrop Complex 

Samday-Rock Outcrop Complex (Map Unit F) is mapped on similar hilly 

and sideslope topography as Samday clay loam (Map Unit E) except there are 

scattered Rock Outcrop exposures within the unit. Samday clay loam 

comprises approximately 75 percent of the unit and Rock Outcrop 25 percent, 

including a few areas with Samday clay loam less than 3 inches thick. All soil 

characteristics for Samday are similar in both Map Unit E and Map Unit F. No 

additional soil sites for Samday were sampled in Map Unit F, three 

representative sites for the Samday soil series were already described and 

sampled in Map Unit E. Recommended salvage depth for Samday in Map Unit 

F is 16 inches Topsoil. Rock Outcrop has no soil available for salvage. The 

weight-average salvage depth for Map Unit F (Samday 75%, Rock Outcrop 25%) 

is 12 inches Topsoil. 

D7.3.3.7 Map Unit G: Bauxson loam, 4 to 25% slopes 

Bauxson loam (Map Unit G) is mapped in several delineations scattered 

across the Brook Mine Area and is located on porcelanite controlled ridges and 

hillslopes primarily in the central and eastern parts of the permit area. 

Bauxson loam is considered by NRCS to be a deep, well-drained soil developing 

in a thin mantle of colluvial and residual soil material over fractured, displaced 

red scoria (porcelanite). Bauxson is similar to Wibaux except the soil material 

to the scoria contact is "fine-loamy" (<35% coarse fragments) rather than 

"loamy-skeletal" (>35% coarse fragments). Bauxson was previously mapped in 

the Big Horn Coal soil survey as the Sear soil series in Map Unit 817 (Wibaux

Sear association, rolling). 

In a typical profile, the "A" horizon surface layer of Bauxson is a reddish 

brown loam about 4 inches thick, with about 20 percent fine angular red scoria 

channers. A "Bt'' argillic subsoil horizon, about 6 to 14 inches thick, is a 
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reddish brown loam to clay loam with about 10 percent red scoria channers. 

The underlying material to the fractured scoria contact is a reddish brown very 

loam to clay loam, about 10 to 15 inches thick, with less than 35 percent red 

scoria channers. The underlying fractured scoria material is generally red 

scoria (porcelanite) fragments with little to no soil material (<5% soil fines) m 

the many voids between the rock fragments. 

The fractured scoria substrate is considered by NRCS to be a 

"fragmental" texture class and part of the soil profile, thus creating a deep soil. 

However, Bauxson can also be viewed as a shallow to moderately deep soil with 

only 20 to 40 inches of soil to the fractured scoria contact (up to 95% scoria 

fragments at and below the contact) below which is not considered a part of the 

soil profile. Bauxson is considered a moderately deep soil in the current soil 

survey, and the average depth to the fractured scoria contact in the Brook Mine 

Area is about 35 inches. 

Bauxson loam is nonsaline and nonsodic throughout the upper profile to 

the fractured scoria contact, and has slightly acid to neutral reaction (pH) in 

the upper horizons and slightly acid to moderately alkaline reaction in the 

lower horizons. 

Bauxson has moderate permeability in the upper part of the profile and 

very rapid permeability in the underlying fractured scoria. It has low available 

water capacity. The effective rooting depth is 20 to 40 inches, the depth to the 

underlying fractured scoria. Surface runoff is rapid and the erosion hazard 

from water is severe and slight from wind. The erosion "K Factor" is 0.20, the 

"T Factor" is 1, the Wind Erodibility Group is 8, and the Hydrologic Group is B. 

The Bauxson soil is in the "Shallow Loamy, 10 to 14-inch precipitation zone, 

Northern Plains" range site. 

The Bauxson soil is classified as a "Fine-loamy over fragmental, mixed, 

superactive, mesic Aridic Argiustoll", and is an established soil series of 

moderate extent mapped in north central and northeastern Wyoming. The 
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most recent NRCS official soil series description for Bauxson, dated 11 / 1998 is 

on file at RAMA CO. 

Bauxson loam was described and sampled at three representative sites in 

Map Unit G (Rl 7, Rl 9, and R22) on the Brook Mine Area, and the profile 

descriptions are contained in Addendum D7-1 and the soils laboratory data in 

Addendum D7-2. Sample site Rl 7 is located in a portion of the NEl/4 of the 

SWl/4 of the SWl/4 of Section 11, T.57N., R.85W. GPS coordinates: 44 

degrees, 55', 29" North; 107 degrees, 5', 9" West. Sample site Rl 9 is located in 

a portion of the NEl/4 of the SEl/4 of the NWl/4 of Section18, T.57N., 

R.84W. GPS coordinates: 44 degrees, 55', 6" North; 107 degrees, 2', 42" West. 

Sample site R22 is located in a portion of the SW 1 / 4 of the NE 1 / 4 of 

Section18, T.57N., R.84W. GPS coordinates: 44 degrees, 50', 17" North; 106 

degrees, 59', 38" West. 

Map Unit G (Bauxson loam) Soil Suitability Evaluation and Salvage Depth 
Recommendation: Topsoil 14" (1.2'), Subsoil 18" (1.5') 

All soil parameters of Bauxson are "suitable" except coarse fragments 

(channer size and shape scoria fragments) which can range from 10 to 34 

percent for the upper soil material to the fractured scoria contact, an average 

depth of 32 inches. Coarse fragment content below 32 inches (range of 26 to 

36 inches) increases above 35 percent and is considered "unsuitable". In 

addition, Selenium values were "marginal" for the lower depths of Bauxson 

sample site R19 (Se=0.41 ppm for 22" to 36", and Se=0.37 ppm for 36" to 48"). 

This limited "marginal" rated material, which would become a small diluted 

part of the overall salvaged Bauxson subsoil material (from 14" to 32" m 

depth), is not "unsuitable" and should be salvaged for use in reclamation. It 

makes good sense to separately salvage Topsoil and Subsoil for Bauxson 

(WDEQ-LQD, 2014, p.3). Therefore, the upper 14 inches of Bauxson is 

recommended for salvage as Topsoil and the underlying 18 inches, or the depth 

to the fractured scoria contact if different, as Subsoil. 
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D7.3.3.8 Map Unit H: Haverdad loam, 2 to 15% slopes 

Haverdad loam (Map Unit H) is mapped in many elongated delineations 

scattered across the permit area and is located on low terraces and floodplains 

in upland drainages including Hidden Water and Slater Creek as well as short 

segments of minor, unnamed tributary drainages. Haverdad loam is a deep 

(40+ inches to bedrock), well-drained soil developing in medium-textured to 

moderately fine-textured local alluvium from interbedded sedimentary rock 

including sandstone and shale. Haverdad loam was previously mapped in the 

Big Horn Coal soil survey as Map Unit 19A (Haverson loam, 0 to 3% slopes) 

and Map Unit 464A (Haverson-Worthing complex, 0 to 3% slopes). 

In a typical profile, Haverdad has a light brownish gray loam to very fine 

sandy loam "A" horizon surface layer about 4 inches thick. The underlying soil 

to a depth of 40 inches or more is a yellowish brown loam stratified with lenses 

of silt loam, sandy loam, and clay loam. The soil is nonsaline and nonsodic 

and has slightly acid to neutral reaction (pH) in the upper horizons and slightly 

alkaline to moderately alkaline reaction throughout the rest of the profile. 

Haverdad loam has moderate permeability and high available water 

capacity. The effective rooting depth is greater than 40 inches, the depth to the 

underlying bedrock contact. Surface runoff is slow and the erosion hazard 

from water is slight and severe from wind. The soil is subject to rare flooding. 

The erosion "K Factor" is 0.37, the "T Factor" is 5, the Wind Erodibility Group 

is 3, and the Hydrologic Group is B. The Haverdad soil is in the "Lowland, 10 to 

14-inch precipitation zone, Northern Plains" range site. 

The Haverdad soil is classified as a "fine-loamy, mixed, superactive, 

me sic U stic Torriorthen t", and is an established soil series of large extent 

mapped in Wyoming, Colorado and Utah. The most recent NRCS official soil 

series description for Haverdad, dated 06/2002 is on file at RAMACO. 

Haverdad loam was described and sampled at three representative sites 

on the Brook Mine permit area (R7, R20, and R23), and the profile descriptions 
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are contained in Addendum D7-1 and the soils laboratory data in Addendum 

D7-2. Sample site R7 is located in a portion of the NEl/4 of the NEl/4 of the 

NWl/4 of Section13, T.57N., R.85W. GPS coordinates: 44 degrees, 55', 17" 

North; 107 degrees, 3', 44" West. Sample site R20 is located in a portion of the 

NWl/4 of the SEl/4 of the NWl/4 of Section18, T.57N., R.84W. GPS 

coordinates: 44 degrees, 54', 46" North; 107 degrees, 6', 6" West. Sample site 

R23 is located in a portion of the SEl/4 of the SEl/4 of Section9, T.57N., 

R.84W. GPS coordinates: 44 degrees, 50', 50" North; 106 degrees, 58', 55" 

West. 

Map Unit H (Haverdad loam) Soil Suitability Evaluation and Salvage Depth 
Recommendation: Topsoil 15" (1.25'), Subsoil 47" (3.9') 

Haverdad loam pedons R7, R20, and R23 are entirely suitable 

throughout their profile depths of 72, 72, and 42 inches, respectively. 

Therefore, the entire Haverdad profile, an average depth of 62 inches, is 

recommended for salvage. It makes good sense to separately salvage Topsoil 

and Subsoil for Haverdad (WDEQ-LQD, 2014, p.3). Therefore, the upper 15 

inches of Haverdad is recommended for salvage as Topsoil and the underlying 

4 7 inches as Subsoil. 

D7.3.3.9 Map Unit Wx: Wibaux channery loam, 2 to 20% slopes 

Wibaux channery loam (Map Unit Wx) is mapped in many delineations 

scattered across the Brook Mine Area and is located on porcelanite controlled 

ridges and hillslopes primarily in the central and eastern parts of the permit 

area. Wibaux channery loam is considered by NRCS to be a deep, somewhat 

excessively drained soil developing in residuum from red scoria (porcelanite). 

Wibaux was previously mapped in the Big Horn Coal soil survey as Map Unit 

218 (Wibaux-Rock Outcrop association, steep) and Map Unit 817 (Wibaux-Sear 

association, rolling). 

In a typical profile, the "A" horizon surface layer of Wibaux is a light 

reddish brown channery loam about 3 to 5 inches thick, with about 25 percent 
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angular red scoria channers. A thin "Bw" subsoil horizon, about 5 to 8 inches 

thick, exists in some profiles and is a channery to very channery, reddish 

brown loam to clay loam, with up to 30 percent red scoria channers. The 

upper part of the "C" horizon substratum is a reddish brown very channery 

loam, about 7 to 10 inches thick, with about 45 to 55 percent red scoria 

channers. The lower part of the substratum to 40 inches or deeper is fractured, 

displaced, generally red scoria (porcelanite) fragments with little to no soil 

material (<5% soil fines) in the many voids between the rock fragments. 

The fractured scoria substrate is considered by NRCS to be a 

"fragmental" texture class and part of the soil profile, thus creating a deep soil. 

However, Wibaux can also be viewed as a shallow soil with only 10 to 20 inches 

of soil to the fractured scoria contact (up to 95% scoria fragments at and below 

the contact) below which is not considered to be part of the soil profile. Wibaux 

is considered a shallow soil in the current soil survey. The average soil depth 

of Wibaux to the fractured scoria contact in the Brook Mine Area is about 

14.25 inches. 

Wibaux channery loam is nonsaline and nonsodic throughout the upper 

profile to the fractured scoria contact, and has slightly acid to neutral reaction 

(pH) in the upper horizons and slightly acid to moderately alkaline reaction in 

the lower horizons. 

Wibaux has moderate permeability in the upper part of the profile and 

very rapid permeability in the lower part and underlying fractured scoria. It 

has very low available water capacity. The effective rooting depth is 10 to 20 

inches, the depth to the underlying fractured scoria. Surface runoff is medium 

and the erosion hazard from water and wind is moderate. The erosion "K 

Factor" is 0.20, the "T Factor" is 1, the Wind Erodibility Group is 6, and the 

Hydrologic Group is B. The Wibaux soil is in the "Shallow Loamy, 10 to 14-inch 

precipitation zone, Northern Plains" range site. 
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The Wibaux soil is classified as a "Loamy-skeletal over fragmental, 

mixed, superactive, nonacid, mesic Ustic Torriorthent", and is an established 

soil series of moderate extent mapped in Wyoming, Montana, and South 

Dakota. The most recent NRCS official soil series description for Wibaux, dated 

02/2000 is on file at RAMACO. 

Wibaux channery loam was described and sampled at three 

representative sites in Map Unit Wx (Rll, R13, and R21), and one site in Map 

Unit Wx-RO (R18) on the Brook Mine permit area, and the profile descriptions 

are contained in Addendum D7-1 and the soils laboratory data in Addendum 

D7-2. Sample site Rl 1 is located in a portion of the NWl/4 of the SWl/4 of 

the SWl/4 of Section 8, T.57N., R.84W. GPS coordinates: 44 degrees, 49', 2" 

North; 106 degrees, 57', 47" West. Sample site R13 is located in a portion of 

the SEl/4 of the NWl/4 of the SEl/4 of Section8, T.57N., R.84W. GPS 

coordinates: 44 degrees, 49', 36" North; 106 degrees, 58', 17" West. Sample 

site R21 is located in a portion of the NEl/4 of the SWl/4 of Section18, 

T.57N., R.84W. GPS coordinates: 44 degrees, 54', 18" North; 107 degrees, 7', 

48" West. Sample site R18 is located in a portion of the NWl/4 of the SWl/4 of 

the SWl/4 of Section 11, T.57N., R.85W. GPS coordinates: 44 degrees, 55', 24" 

North; 107 degrees, 5', 19" West. 

Map Unit Wx (Wibaux channery loam) Soil Suitability Evaluation and Salvage 
Depth Recommendation: Topsoil 8" (0.67') 

The upper 8 inches of Wibaux channery loam is recommended for 

salvage as Topsoil. All soil parameters are "suitable" except coarse fragments 

(channer size and shape scoria fragments) which can range from 10 to 35 

percent for the upper 8 inches of Wibaux. Coarse fragment content for the 8 to 

14-inch depth, the average depth to the fractured scoria contact, ranges from 

30 to 70 percent and is considered "unsuitable". In addition, both EC and SAR 

of the 8 to 15-inch depth of R13 was "unsuitable" with values of 12.8 and 17.3, 

respectively. These values were unexpected, all other EC and SAR values for 

Wibaux are entirely "suitable", but were confirmed through a rerun of the two 
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analyses. The rerun data, 12.1 and 21.8 respectively, are contained in 

Addendum D7-2, Soils Laboratory Results. All 8 inches of the recommended 

salvage depth should be salvaged as one lift, 8 inches Topsoil. Material below 8 

inches in depth is not recommended for salvage as soil. 

D7.3.3.10 Map Unit Wx-RO: Wibaux-Rock Outcrop Complex, steep 

Wibaux-Rock Outcrop Complex, steep (Map Unit Wx-RO) is mapped on 

similar ridge, hill, and sideslope topography as Wibaux channery loam (Map 

Unit Wx) except there are scattered Rock Outcrop exposures (red scoria 

outcrops) within the unit. Wibaux channery loam comprises approximately 75 

percent of the unit and Rock Outcrop 25 percent, including a few areas with 

Wibaux channery loam less than 3 inches thick. All soil characteristics for 

Wibaux are similar in both Map Unit Wx and Map Unit Wx-RO. One additional 

soil site for Wibaux, R18, was sampled in Map Unit Wx-RO, and it was noted in 

the Wx Map Unit Description. Recommended salvage depth for Wibaux in Map 

Unit Wx-RO is 8 inches Topsoil. Any material below 8 inches in depth in 

Wibaux areas is not recommended for salvage as soil. Rock Outcrop has no 

soil available for salvage. The weight-average salvage depth for Map Unit F 

(Wibaux 75%, Rock Outcrop 25%) is 6 inches Topsoil. 

D7.3.3.11 Map Unit U: Ulm clay loam, 0 to 3% slopes 

Ulm clay loam (Map Unit U) was mapped in a couple of small 

delineations in a portion of the NEl/4 of the SEl/4 of Section 14, T57N, 

R85W. The mapped area is south of Interstate 90 in the former Parcel 2 , a 

97.3-acre area that has now been dropped from the Brook Mine Area. The soils 

report retains Ulm clay loam (Map Unit U) because it was part of the original 

survey and because it is mapped in the future Brook Mine, Phase 2 Area. Ulm 

was previously projected to be disturbed by mining activities and was sampled 

for laboratory characterization at representative site R25. Ulm was previously 

mapped in the Big Horn Coal soil survey as Map Unit 8 lAB (Bidman loam, 0 to 

6% slopes). 
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Ulm clay loam is a deep (40+ inches to bedrock), well-drained soil 

developing in local alluvium from interbedded sedimentary rock including 

sandstone and shale. In a typical profile, Ulm has an "A" horizon surface layer 

that is a grayish brown clay loam about 3 to 5 inches thick. The upper part of 

the "Bt'' argillic subsoil layer is a grayish brown clay loam to clay about 5 

inches thick. The lower part of the "Bt" to "Btk" argillic subsoil layer is a brown 

clay loam to clay about 15 inches thick. The underlying "Bk" calcic horizon is a 

light olive brown clay loam to clay to a depth of 40 inches or more. The soil is 

nonsaline to slightly saline and nonsodic. Soil reaction (pH) is slightly acid to 

neutral in the upper part and neutral to slightly alkaline in the lower part of 

the soil profile. 

Ulm clay loam has slow permeability and high available water capacity. 

The effective rooting depth is greater than 40 inches, the depth to the 

underlying bedrock. Surface runoff is slow and the erosion hazard from water 

is slight and moderate from wind. The erosion "K Factor" is 0.32, the "T 

Factor" is 5, the Wind Erodibility Group is 6, and the Hydrologic Group is C. 

The Ulm soil is in the "Clayey, 15 to 19-inch precipitation zone, Northern 

Plains" range site. 

The Ulm soil is classified as a "fine, smectitic, mesic Ustollic Haplargid", 

and is an established soil series mapped extensively in northern and 

northeastern Wyoming. The most recent NRCS official soil series description 

for Ulm, dated 12 / 2005 is on file at RAMA CO. 

Due to very small mapped acreage ( <40 aces), Ulm clay loam was 

described and sampled at one representative site, R25, on Parcel 2, now not 

part of the Brook Mine permit area, and the profile description is contained in 

Addendum D7-1 and the soils laboratory data in Addendum D7-2. Sample site 

R25 is located in a portion of the SE 1 / 4 of the NE 1 / 4 of the SE 1 / 4 of 

Section14, T.57N., R.85W. GPS coordinates: 44 degrees, 52', 52" North; 107 

degrees, 4', 24" West. 
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Map Unit U (Ulm clay loam) Soil Suitability Evaluation and Salvage Depth 
Recommendation: Topsoil 16" (1.3'), Subsoil 56" (4.7') 

If Ulm was in the Brook Mine Area and projected for disturbance, the 

entire soil profile to 72 inches (6 feet) in depth is suitable and recommended for 

soil salvage. All soil parameters are suitable except some horizons have silty 

clay texture which is "marginal" rated but not a significant limitation. It makes 

good sense to separately salvage Topsoil and Subsoil for Ulm (WDEQ-LQD, 

2014, p.3). The upper 16 inches of Ulm are recommended for salvage as Topsoil 

and the underlying 56 inches as Subsoil. 

D7.3.3.12 Map Unit Wo: Worthenton clay loam, 0 to 3% slopes 

Worthenton clay loam (Map Unit Wo) was mapped in one small 

delineation, a former oxbow - now filled in with sediment - of the Tongue River 

in a portion of the SWl/4 of the SEl/4 of Section 13, T57N, R85W. The 

mapped area is south of Interstate 90 in the former Parcel 2, a 97.3-acre area 

that has now been dropped from the Brook Mine Area. The soils report retains 

Worthenton clay loam (Map Unit Wo) because it was part of the original survey 

and because it is mapped in the future Brook Mine, Phase 2 Area. Worthenton 

was not projected to be disturbed by mining activities and was not sampled for 

laboratory characterization. The soil was mapped as Worthing Taxajunct (Map 

Unit 96) in the Big Horn Coal soil survey (Big Horn Coal, 1983). 

Worthenton clay loam is a deep (40+ inches to bedrock), poorly-drained 

soil developing in local alluvium from interbedded sedimentary rock including 

sandstone and shale. In a typical profile, Worthenton has an organic mat 

about 3 inches thick. The "A" horizon surface layer is a very dark gray silty 

clay about 8 inches thick. The "Btg" gleyed argillic subsoil layer is a dark 

grayish brown silty clay about 14 inches thick. The underlying "Bkg" gleyed 

cambic horizon is an olive gray silty clay and clay to a depth of 40 inches or 

more. The soil has prominent to distinct mottles (redoximorphic features) 

throughout the profile and has a fluctuating water table at a depth of 0.5 to 1.5 
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feet from March through July and from 1.5 to 3.0 feet the remainder of the 

year. The soil is nonsaline and nonsodic and has moderately alkaline to 

strongly alkaline reaction (pH). Worthenton clay loam meets criteria "2B3" 

(poorly drained, Aquic suborder, with a water table at a depth of 1.0 foot or less 

during the growing season if permeability is less than 6.0 in/hr in any layer 

within a depth of 20 inches) for "hydric soil" status and is on the current list of 

hydric soils for Sheridan County (NRCS, 2006). 

Worthenton clay loam has slow permeability and high available water 

capacity. The effective rooting depth is greater than 40 inches for water

tolerant plants and 6 to 18 inches for plants that are not water tolerant. 

Surface runoff is slow and the erosion hazard from water is slight and 

moderate from wind. The erosion "K Factor" is 0.43, the "T Factor" is 5, the 

Wind Erodibility Group is 4L, and the Hydrologic Group is D. The Worthenton 

soil is in the "Wetland, 15 to 19-inch precipitation zone, Northern Plains" range 

site. 

The Worthenton soil is classified as a "fine, smectitic, mes1c Typic 

Argiaquoll", and is an established soil series of very limited extent mapped in 

north-central Wyoming. The most recent NRCS official soil series description 

for Worthenton, dated 02/ 1997 is on file at RAMACO. 

As stated above, Worthenton clay loam was not sampled for laboratory 

characterization because it was not projected to be disturbed, and it was not 

evaluated for soil suitability and salvage depth recommendation. If Worthen ton 

were projected to be disturbed, salvage operations would need to follow 

specifications for hydric soil salvage as detailed in Appendix F - Hydric Soils of 

DEQ Guideline lA (DEQ, 2014). 

D7.3.3.13 Map Unit RL: Reclaimed Land 

Reclaimed Land (Map Unit RL) is mapped primarily in the Big Horn Coal 

permit area where most of the previously disturbed land has been reclaimed. 

Big Horn Coal Company "Exhibit RH-4, Topsoil Verification Sites", details the 
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verified depth of reapplied topsoil across the former mine area (Big Horn Coal 

Company, 2004). A few very small areas of RL are located on other areas 

where older previous mining activity has been reclaimed, most of it as part of 

the Abandoned Mine Land (AML) program. 

Portions of Reclaimed Land are projected to be re-disturbed as part of the 

Brook Mine activity and four soil sample sites (Rl, R2, R3, and R4) were 

located on Big Horn Coal reclaimed land. The soil profile descriptions for these 

sites are contained in Addendum D7-1 and the soils laboratory data in 

Addendum D7-2. 

Sample site Rl is located near previous Big Horn Coal topsoil depth 

verification site "P4-3" in a portion of the SW 1 / 4 of the NW 1 / 4 of the NW 1 / 4 of 

Section 15, T.57N., R.84W. GPS coordinates: 44 degrees, 53' 50" North; 106 

degrees, 59', 17" West. Sample site R2 is located in a portion of the NEl/4 of 

the SWl/4 of the NWl/4 of Section15, T.57N., R.84W. GPS coordinates: 44 

degrees, 53', 17" North; 106 degrees, 59', 8" West. Sample site R3 is located in 

a portion of the SEl/4 of the SWl/4 of the SEl/4 of Section 15, T.57N., R.84W. 

GPS coordinates: 44 degrees, 54', 25" North; 106 degrees, 58', 39" West. 

Sample site R4 is located in a portion of the NW 1 / 4 of the NE 1 / 4 of the NE 1 / 4 

of Section22 , T.57N., R.84W. GPS coordinates: 44 degrees, 54', 24" North; 106 

degrees, 58', 33" West. 

The Big Horn Coal reapplied topsoil material is nonsaline to slightly 

saline and nonsodic with clay loam, loam, and silt loam textures, in frequency 

order. Coarse fragment content ranged from about 5 to 20 percent with most 

samples about 10 percent. Reclaimed Land topsoil depth ranged from 12 

inches for sites R3 and R4, to 30 and 32 inches for sites R2 and Rl, 

respectively. The average reapplied topsoil depth was 21.5 inches and the 

currently sampled depth at each site was very similar to that noted for each 

area on Big Horn Coal's "Exhibit RH-4". At each site, even when soil sampling 

with a bucket auger, it was evident when the reapplied topsoil ended and the 

regraded spoil began and therefore the depth of reapplied topsoil. 
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Map Unit RL (Reclaimed Land) Soil Suitability Evaluation and Salvage Depth 
Recommendation: Topsoil 22" (1.8') 

All soil parameters are suitable and the reapplied topsoil can be 

resalvaged if disturbed. The average reapplied topsoil depth was 21.5 inches 

(rounded to 22 inches) and all of this material is best salvaged as one Topsoil 

lift. In each area, the guidance is to resalvage the soil material to the 

underlying regarded overburden spoil contact, a very visible contact at depth. 

D7.3.3.14 Map Unit RO: Rock Outcrop 

A few small delineations of Rock Outcrop Water (Map Unit RO), mostly 

red scoris outcrops, have been carefully mapped across the Brook Mine Area. 

There is no soil available for salvage from Map Unit RO and therefore the 

recommended soil salvage depth is O inches Topsoil. 

D7.3.3.15 Map Unit W: Water 

A few small delineations of Water (Map Unit W) have been carefully 

mapped across the Brook Mine Area. There is no soil available for salvage from 

Map Unit W and therefore the recommended soil salvage depth is O inches 

Topsoil. 

D7.3.3.16 Map Unit DL: Disturbed Land 

Various Disturbed Land (Map Unit DL) delineations (roads, pond 

embankments, non-reclaimed land, etc.) have been carefully mapped across 

the Brook Mine Area. There is no soil available for salvage from Map Unit DL 

and therefore the recommended soil salvage depth is O inches Topsoil. 
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Table D7.3-1. Brook Mine Area List of Soil Map Units and Acreages* 

Map Unit Soil Type Acreage 

A Cambria loam 337.1 

B Zigweid loam 0.0 

C Forkwood loam 408.2 

D Shingle channery loam 354.1 

E Samday clay loam 257.4 

F Samday-Rock Outcrop Complex 184.2 

G Bauxson loam 315.3 

H Haverdad loam 181.9 

Wx Wibaux channery loam 479.0 

Wx-RO Wibaux-Rock Outcrop Complex 1280.1 

u Ulm clay loam 0.0 

Wo Worthenton clay loam 0.0 

RL Reclaimed Land 615.5 

RO Rock Outcrop 19.4 

w Water 11.9 

DL Disturbed Land 104.7 

*Total acreage within surveyed permit boundary is 4,548.8 acres. All calculations, including 
map unit total, by WWC Engineering, 10-28-2014. 
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Table D7.3-2. Criteria to Establish Topsoil and Overburden Suitability Adapted 
from WDEQ/LQD Guideline No. 1 Table 1-2 and 1-4 

Surface (potential root zone) 
and Topsoil Aquifer Restoration 

Parameter Suitable Marginal 1/ Unsuitable Unsuitable 

pH 5.5-8.5 5.0-5.5; 8.5-9 .0 <5.0; >9 .0 <5.0 
EC (Conductivity) Depends on premine 

mmhos/cm 0-8 8-12 >12 levels 

Saturation Percentage 25-80 <25; >80 

Texture c,sic,s 
Depends on premine 

SAR 2/ 0-10 10-12; 3/; 10-15 >123 / ;>15 levels 
<0.3 Depends on premine 

Selenium ppm >0.3-0.8 ppm >0.8 ppm levels 
<5.0 Depends on premine 

Boron ppm >5.0oom levels 

Nitrate/ Nitrogen >50ppm 

Molybdenum <l.0ppm >l.0ppm 

Acid/base Pot. 4/ >-5 <-5 <-5 

Arsenic <2.0ppm >2.0ppm 

Organic Carbon <10% >10% 
1 / Evaluated on an individual basis for suitability. 
2 / As an alternative to SAR calculations, ESP (exchangeable sodium percentage) can be determined. ESP should be 

determined if suitable SAR value is exceeded. 
3 / For fine textured soils (Clay >40%) . 
4 / Record as Acid pot., Neutralization pot. and acid-base potential in + tons CaC03 equivalent/ 1000 tons. 
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Table D7.3-3. Brook Mine Area List of Soil Map Units and Salvage Depth 
Recommendations 

Map Unit Soil Type Salvage Depth Recommendations 

A Cambria loam Topsoil 10", Subsoil 15" 

B Zigweid loam Topsoil 16" ( 1.3'), Subsoil 56" (4. 7') 

C Forkwood loam Topsoil 12" (1 '), Subsoil 45" (3 .75') 

D Shingle channery loam Topsoil 19" ( 1.6') 

E Samday clay loam Topsoil 16" (1.33') 

F Samday-Rock Outcrop Complex Topsoil 12" (1.0)* 

G Bauxson loam Topsoil 14" (1.2'), Subsoil 18" (1.5 ') 

H Haverdad loam Topsoil 15" (1.25 '), Subsoil 47" (3.9') 

Wx Wibaux channery loam Topsoil 8" (0.67') 

Wx-RO Wibaux-Rock Outcrop Complex Topsoil 6" (0.5)** 

u Ulm clay loam Topsoil 16" (1.3'), Subsoil 56" (4.7') 

Wo Worthenton clay loam 0 

RL Reclaimed Land Topsoil 22" ( 1.8') 

RO Rock Outcrop 0 

w Water 0 

DL Disturbed Land 0 

• Map Unit Fis 75% Samday clay loam with a recommended salvage depth of 16" 
Topsoil and 25% Rock Outcrop with a recommended salvage depth of 0". The 
weight-average soil salvage depth for the map unit is 12" Topsoil. This assumes 
salvage equipment can maneuver around rock outcrops when salvaging 
Samday clay loam. 

• Map Unit Wx-RO is 75% Wibaux channery loam with a recommended salvage 
depth of 8" Topsoil and 25% Rock Outcrop with a recommended salvage depth 
of 0". The weight-average soil salvage depth for the map unit is 6" Topsoil. This 
assumes salvage equipment can maneuver around rock outcrops when 
salvaging Wibaux channery loam. 
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Date: Thu , 30 Oct 2014 14:10:29 -0600 
From: "Jeff Barron, P.E." <jbarron@wwcengineering.com> 
Organization: WWC Engineering 

To: andrew.cassiday@wy.usda.gov 
CC: oakley.ingersoll@wy.usda.gov 
Subject: Negative Prime Farm Land Declaration Letter 

Andrew, 

Brook Mine 

I understand you are out of the office today and I spoke with Oakley about providing a letter 
stating a negative declaration of prime farmland for the boundary provided as a shape file in this 
email. Please review the materials at your earliest convenience and provide a letter of your 
findings. 

Thanks 

Jeff Barron, P.E. I Project Manager 

1849 Terra Avenue I Sheridan, WY 8280 I 

Tel 307-672-076 1 I Cell 307-751-1427 

www.wwcengineering.com 

RC_PERMIT_ 100314.prj 
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RAMACO 

_) NRCS 
HM.u,•I l'l.• M-•• C _ _ ,...MIOn 5...,,.,c:e 

Sheridan Fi1;ld Qffice 

1949 Sugarland Dr, 

Suite 102 

Sheridan, WY 82801 

Phone 307.672.5820 

Fax 866.574.1366 

3 I October 2014 

Jeff Barron, PE 
Project Manager 
WWC Engineering 
1849 Terra Avenue 
Sheridan, WY 8280 I 

Mr. Barron, 

USDA -United States Department of Agriculture 

Brook Mine 

I have reviewed the RC Permit Area shapefile you sent. There are no designated Prime Farmland 
soils mapped within the RC Permit boundary. I have enclosed a map of the area showing the soils 
map units in the area of the PC Permit with designated Prime Farmland soils shown in green as well 
as a list of the map units designated as Prime Farmland. 

Please let me know if I can assist further. 

Thanks very much, 

An Equal Opportunity Provider and Employer 

October 2014 
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RAMACO Brook Mine 

Prime and Other Important Farmlands 

Sheridan County Area , Wyoming 

Map Map unit name 
symbol 

175 Moskee sandy loam, 0 to 3 percent slopes 

176 Moskee sandy loam, 3 to 6 percent slopes 

181 Moskee-Nuncho complex, 0 to 3 percent slopes 

182 Moskee-Nuncho complex, 3 to 6 percent slopes 

192 Nuncho loam, 0 to 3 percent slopes 

193 Nuncho loam, 3 to 6 percent slopes 

195 Nuncho clay loam, 0 to 3 percent slopes 

196 

212 

213 

223 

224 

Nuncho clay loam, 3 to 6 percent slopes 

Platmak loam, Oto 3 percent slopes 

Platmak loam, 3 to 6 percent slopes 

Recluse loam, 0 to 3 percent slopes 

Recluse loam, 3 to 6 percent slopes 

Farmland classification 

Prime farmland if irrigated 

Prime farmland if irrigated 

Prime farmland if irrigated 

Prime farmland if irrigated 

Prime farmland if irrigated 

Prime farmland if irrigated 

Prime farmland if irrigated 

Prime farmland if irrigated 

Prime farmland if irrigated 

Prime farmland if irrigated 

Prime farmland if irrigated 

Prime farmland if irrigated 

TFN 6 2 ,' 025 
RECD NOV 14,2014 

USDA Natural Resources 
s::::::7fl Conservation Service 

October 2014 

Survey Area Version : 4 

Survey Area Version Date: 01/06/2006 Page 1 
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RAMACO Brook Mine 

APPENDIX D7 

Exhibit D7.2-1 Soil Sampling Protocol, RAMACO, TFN 6 2/025 
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Soil Sampling Protocol, RAMACO, TFN 6 2/025 Page I of I 

From: David Schellinger <david.schellinger@wyo.gov> 

To: Jim Nyenhuis <jameshnyenhuis@aol.com> ; jbarron <jbarron@wwcengineering.com>; Bj Kristiansen <bj.kristiansen@wyo.gov> 

Subject: Soil Sampling Protocol , RAMACO, TFN 6 2/025 

Date: Wed, Jun 4 , 2014 10:31 am 

Attachments: 6_2_025MM060414ds.doc (34K) 

In order to properly document the LQD accepted sampling protocol for the proposed RAMACO permit, I have prepared the attached 
Memorandum summarizing the LQD District 3 soil sampling requ irements for this project. Please let me know if you have further 
questions. 

David Schellinger 
Natural Resources Analyst 
WDEQ/LQD District Ill 
2100 W. 5th Street 
Sheridan, WY 82801 
Phone: (307)675-5611 

E- Mail to and from me , in connect i on with the transac tion 
o f p ub l ic business , is subject to the Wyoming Public Records 
Act and may be disc l osed to third parties . 
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RAMACO 

To: 

From: 

Date: 

MEMORANDUM 

File, RAMACO Preliminary Permit Correspondence, TFN 6 2/025 

David Schellinger, Soils Specialist 

June 14, 2014 

Brook Mine 

RE: Soil Baseline Requirements on Potential Subsidence Permit Areas 

In a telephone message received on May 22, 2014 Mr. James Nyenhuis, a soils consultant 
collecting the RAMACO project soils baseline data, asked for clarification about sampling of 
soils on potential subsidence areas of the proposed permit acreage. After consultation with LQD 
in other District Offices, we concluded that only those areas proposed to have surface 
disturbance require sampling and analysis for suitability characterization. Soils on surfaces 
underlain by mining without surface disturbance (potential subsidence areas) require a minimum 
Class 3 mapping. If additional disturbance not currently planned is to occur in the future, 
additional sampling and analysis for suitability characterization will be required. 

IDS 
cc: Cheyenne File 

TFN 6 2/ 025 
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RAMACO Brook Mine 

APPENDIX D7 

Exhibit D7.3-1 Brook Mine Area Soils Map (Two Sheets) 
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RAMACO 

• Rl 
• R2 
• R3 
• R4 
• RS 
• R6 
• R7 
• RS 
• R9 
• RlO 
• Rll 
• R12 
• R13 
• R14 
• R15 
• R16 
• R17 
• R18 
• R19 
• R20 
• R21 
• R22 
• R23 
• R24 
• R25 
• R26 
• R27 

October 2014 

ADDENDUM D7-1 
SOIL PROFILE DESCRIPTIONS 

Reclaimed Land, Map Unit RL 
Reclaimed land, Map Unit RL 
Reclaimed Land, Map Unit RL 
Reclaimed Land, Map Unit RL 
Cambria, Map Unit A 
Cambria, Map Unit A 
Haverdad, Map Unit H 
Shingle, Map Unit D 
Forkwood, Map Unit C, 
Cambria, Map Unit A 
Wibaux, Map Unit Wx 
Forkwood, Map Unit C 
Wibaux, Map Unit Wx 
Forkwood, Map Unit C 
Samday, Map Unit E 
Shingle, Map Unit D 
Bauxson, Map Unit G 
Wibaux, Map Unit Wx-RO 
Bauxson, Map Unit G 
Haverdad, Map Unit H 
Wibaux, Map Unit Wx 
Bauxson, Map Unit G 
Haverdad, Map Unit H 
Samday, Map Unit E 
Ulm, Map Unit U 
Zigweid, Map Unit B 
Samday, Map Unit E 

Brook Mine 
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RAMACO 

u. S. 0£PARTh4SMT"OF AGRICUl..1'JRE 
SOIL CONSERVATIO~ SERVICE" 
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RAMACO 

U.S. OEPAR'TMSHT" 01'" ACP.ICUt.nJRE: 
SOIL -CONSERVATIOff SERVICE" 
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RAMACO 

V. S. OEPARTMP4T" OF ACRICUI.. TIJRE 
SOIL CONSERVATION- SERVICE" 
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RAMACO 
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RAMACO 
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SOll. ·coNSEltVATION- SEAVICC 
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RAMACO Brook Mine 
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SCS-501 • 
Re,,,%. 

A,7 ,. · ,,:;- ·-

Additional notes 

• Control section averaee 

·-Color Conslstenc:1 
Horizon Depth Texture Structure Reac• Bound• 1CF 

Diy Moist Dry Moist Wet tlon aiy 
6 

A /'1f£. f; 3 1/()f"k' ,/4 1/4,~ v~ ~~r ~5 (}- 'I .$0 Yfi<:. >c -
, ' 

~~ ""'"" ~,,,. 
{?(' I '/-/6 /O)",< j-/1/ .llo~ q(,.; $~I'- ... hf Pt<. ~E: ~✓-- -

I 

1°r~ 01h J/JYA' s,h ~~ 
w,.,.__ 

.Pc...z.. 16-~l l,S',1~ _$ ff F'tZ, ffrf' £M -
Gt..) , , 

C.. / . IJ17...,J,', /O)"""( 6/'f 1/f}YI? ,jtf 
/_c,.,_, /1{..- s¼ 

If Fr:.. ,, ,, ~c· 6-~ -
44-"'~ 

~ ...... x C l- ;,f£~~ ~ 1/JYA' .,/" 11/)½e 'llv Wk /(· Fi: (i- w -1-:.~ 
. I / I t 

~f--¼ ~ltJY~ ~h llt,Y£ "/4 ll,M,\ ~f </ ~ . /A 

c~ . ~ ' ,J"ff F~ ~t ~.i.J ..£ - - " , 
I I 

TFN 6 2/ 025 
RECD NOV 14,2014 

October 2014 Addendum D7- 1-8 DEQ Ex. 4-060



RAMACO Brook Mine 

U.S. DUAftTMSNT' 01" AGRICULTURE 
SOIL·coNSEII.VATION- SERVICE° SOIL DESC~lPTIOff 
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RAMACO Brook Mine 

~S•SOI• 

u.S.DUAll'TMSNT'"OI" AGIIICUt."JVIIE SOIL DESCRIPTION b Rev,2. 
SOIL·coNSEAV"TION- SC~VICC · f'\.-1 
.- ·' ..... ; - . / -

~ill7'e-- ~ . ~ ~ · ;~~ ' _r Ny£<'-hl!.<L -"_;:i FlleH• 

Fhysloeraplly_ 
Relief Salt or atkafl -
"El~on Stoniness 
-Slope 
Aspect ICla • 
·erosion ~ Coarser titan V .F .S. • 
Penneabillty~ 4Jaw 
Additional notes · 

,,£,. &-IH--' <2-') t 12., 12 -?; 21-1,z;, ~ ~" 

• Control section averaee 

·-eo,ar Consistence 
Reac- Bound• Horizon Depllt Texture Structure lc:!...F 

Dry Moist Dry Moist Wet lion ary i( 

/o)//<. ~l, /e?j/?. 9/j ~..._ IMI"\ l.r-"/4 j) 

// o-'f ~,<__ 
.51{ (p~ ,f co IF~ >] l~s 

I 

/of( -~f /Ofl,,_ "I' /4--.. !MN\ 
//I Fi(._ ~J1 ftt 'l-11. , y . 'J/v lf.h: .. jf G"C ~ - 5", " 

M_ 11-2, 
7>YA {p/'I ?-5 YR. I(/-, c/7 ~ ~,¥ F~ f,fr EM.. {;IJJ /~ ~;,... .. 

~ I . i,-.J, $,s-Y~'/et l7. ~y~ '(Iv ~""-1 ~~ I{ r-s:- Fjr ~}. G-iJ VG?~ 

C..,,2.._ ~5- lfl 
1-5'(,z ~1~ 'l5"il? ~~ lh~ ~ - .;I F:,; 1r .€ '1 (r~ Z,o '} 

,, , . 

~- ~ 4 ~ 
. j/fd ).,,J C.e>4i-w-~~✓.y,~ 

TFN62 / 025 
RECD NOV 14,2014 

October 2014 Addendum D7 - 1- 10 DEQ Ex. 4-062



121 
N 

" N 
-..J 

" N 
121 
N 
121 

RAMACO 

U.S. CEPAR'TM&NT" 01" ACRICUL. TUI\£ 
s01t. · coNSERVATIOff Sl:~VICE' 
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SOil. CONSERVATION- SERVICE:" 

I 

Additional aotes 

SOIL OESCijlPTION 

Brook Mine 

ses-SOI• 
R.-,.2 • 

/Zip 
File Ha. 

Slop No. 

t, :£.-. ;;,L : 0 ~ (I-/ 3 / -i - 2.-';f 2.. SC SfO, fa- s:½ 5:7- Z'- /j ..--'V I >: } 

• Control sectloo averare 
-eo,or Consistence 

Horizon Dep111 Texture Structure Rae- Bound• C...F 
D,y Moist D!)' Moist Wei Han 3lJ % 

'7.Fj~ yr 75!'~ 'f/,- It,,'"""' Vv ""- ~¼ 1/7~ A 0-1 G-IZ 5,o VF,<. 
~I' eO Gs r} ,_ 

?-$'Yj( !i/-1 . '7~)1(.11/,t 
1.,,_ 1-1/11.-1 

Z.o~ A' t.\ L/-13 ~h< 
fl/ F~ s¾ 7e' 6~ 

,, ~,. 
T 

'7$f,<,, 7; 'f 1? YI< t,/r lhMt\ IA/""'-
fotk.. 1/J-Z'/ l.lH Ftz s% EV IS"~ ~Ai, Sf' fGw ,, 

Cl . 2 'I- .I/,, 
ft f; Y"-. . fi'/f 7-5' YI?. <1/4 l"""" l"'f~ II ?°{_ >i 

51' 
e~ ~w voz " 

C.. l- (fd--7 ~ ?.>f< ;-t Y,pff. "Ir ~MY\ .Ni- ./f ~ ~tf" CM_ 
cf= i..J lo2 ,, 

0) . ~7-J l,l.+ /1/1(' t./4 Voj~ '1fa ~~ '/If~ H A< ~,j, S€' CY:w /~· fl 

~f • 
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R~CD NOV 14,2014 

October 2014 Addendum D7-1-13 DEQ Ex. 4-065



RAMACO 

U.S. OEJ'ARTMPIT" OF AGRICUI..TURE 
SOIL CONSERYATIOI'+ SERYIC:lt" 

-Stopa 

:s 

·-eo,or 
Horizon Depth 

Ory Moist 

A 0- 'f iy!Z_ t,/2- 5ftz_ ~;.,_ 

I} 14'-t 75fA 71) 7~ Ylf ¥4 
I \/4 

11A tJ~ /'i 'l>Y~ ~/r 7~)1:< FIi/ 
I I 

J...c, · 1.,-;,. ;,_~ ;;.,...r 
\.. 

October 20 14 

Brook Min e 

ses •SOI. 

SOIL OESCijlPTtON Rn,2 • 

le I? 

Sall or alkali -

Stoniness 

SCI • 

• Contr I ti o sec on mrare 

Consistence 
Texture Slnlcture Reac- Sound· er-

D!r Moist Wet lion ary 2 
~~ i,<,"\N"._ % £0 /~. Ir~ >If F~ rt' tr-5 A . 

,. I ... 

cf.., 
AI-.S H rx. s/ p &'o yc;,7 ~~""' G=i--) ,1, 

,IA_,/._ 

i: ~ ~ ~ f' 1%7 ?~ Jo~ I, II 

It rl<. 

' 
' - ,# /J 7,N - /I 

~ -, 
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RAMACO 

U.S.DEl'ARTMSMT"OF ACIUCULTVRE: 
SOil. CONSERVATIOft SERVICE" 

Parent material 
Physiography_ 
Relief 

·Elevatloo 
-Slope 

Addltlcnal notes 

> 

·-color 
Horizon Deplll 

Dry Moist 

A 
. 

/~.Y;II( "'P /"/"~ ~,/2 #-f 

Btf '/- I 3-. /cYt ·,r;y . /O°}A 'II~ 

81:1- l/J-:74 
7. ~ .11<. J 'f 
/tJY/Z 7 If 

/- > y '~-;/I" 1/PYA o/' ' 11-
I 

e_JcJ )'/-~. 1 /t?Y~ 6/, 'loY/2 Fir 
I 

"¢ l/i-5 ..... ;,,,y~ V-1YA 

. If lcv , _ _ .J ~ /oc ~ 

October 2014 

Brook Mine 

ses -so, . 
SOIL OESC~IPTIOH RW.1 • 

/t~'f 

• Control sectiai average 

COll$lstence 
Texture Slrllcture Reac• Bound• c:...F 

Oiy Moist Wet lien ary 
7o 

/'f'...N's. ..s-,/4-t' -:; l,, ?H- F~ Go ~~ :~~ -G-~ G-5 -----
Lo- /V'/\A. 

ii" $~,It( -511 r~ co <r o.,J ~, I< 

!;\AM... 
><-l- l,~1<-._ # Fi<.._ >fr co '"'...; Vo!2 .. 

5 C.. L. r fl F~ s/f' €.$ - ~~ 2'7 ,, 

~---~---,t/ F~ s/t> ~~ h V5. ~ 
'rf s 
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RAMACO 

U. S.DEPARTMUCT" OF AGRICUl.l'\JRE 
SOIL. CONSERYATIOl't HRYICIC" 

PllyslOlflp/ly_ 
Relief 

.EIMUon 
·Slope 1-

Erosim 
Pef111eablll ty 
Additional notes 

3 

-Color 
Horizon Deplll 

Dry Moist 

/Pr;'( '1/z... ,4 
,, 

/,Y/( fh 0-3 
I 

Yv J· i /~}~- ~;.,_ ./Pu 1/fa.-

c...- ,-1~ VP~~ 11.'7 y~ ,.1z-
1W - ,. . . ~ 

October 2014 

Brook Mine 

SOIL DESC~IPTlOH 1t, r~ .... 1. 

File Na. 

sa1t ot alkali -

Stoniness 

S Cla • 
~ Coarser than V .F .s •• 

• Control section averap 

Consistence 
Texture Structure Reac• Bound• C.'F 

Ory Moist Wet tion ary ~ 

u ....... ,.,..__ 
~fat' h,z .hi FA. /0"2 f7 r-R..._ .:o G-- $, s 

,1,-'-/V's 

* e; 1.., l~i,-,1<.. // Fr e:"o trv::> . I~ " 

~z, -A?-- lo ~~ ~ -,11 r~ 60 ~-..) 129: ~ ,_ 
- ~ '"-1 ,~~ ~ 
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RAMACO 

U.S.OEPAR'TMS,0-01' AGRICULT\JRE: 
SOIL -CONSE:RVATION- SERVICE' 

Parent material 
Physlorraplly_ 
Relief 
"EIMUon 
·Slope 

Erosioet 
Per111eablllty 
AddlHonal notes 

- ~t 

·-Color 
Horizon Oeplll 

Dry Moist 

/J 
II 

IJ- f !/.?',Y.A'..s;, /t:1,}j__ t/J 
I 

8. , {'-__/L /t?)"j{ S) y . /"~If. ro 

e_ ~ - IJ /d)"~tlt ✓"Y~ .s/r 
I ~-t- / k - - ~ ,,J._ 

~~ I 

October 2014 

SOIL DESC~IPTIOH 

Salt or alkali 

Stoniness 

~Cla • 

Brook Mine 

scs •501 • 
Rrt.2 · 

A. I lo 
File No. 

Slop No. 

s. Coarser than V.F.S •• 

• Control section averaee 

Consistence 
Texture Slrllcture R~c- Bound• u=--

0~ Moist Wei tion ary /o 
~L- ~,.,.___ ~t -,, 

6-<_ 5o yn.._ .rp L ~ ~s >f --.-.... -F--- .. 
~t--- ,'\AAA._ $i "'-~-

ft'o - · v f'8~ s-H rt<... SP ~v,J - Vt>£ Irr"?~ ,..,D....,._ 

jl,.- µ F~ .?tp ~...,..,. f-Y\--~ e'M. ~v.,) /51 r~ '--
~ c.. , 

--- ... •-• 
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RAMACO Brook Mine 

ses. SOI. 
U.S. DE:PARTMSNT" OF AGRICUI.TIJRE 
SOIL. -CONSERVATIOl't Sl:RVICC SOIL DESCijlPTlON 

-Slope 
Aspect S Cl • 
·erosion- '1 Coarser than V .F .S. • 
Pet111eability 0oan.&-<2e?P& 
Addltlcnal notes 

• Control sectlai average 

·-Color Consistence 
Horizon Oeptfl Texture Sltvclure Reac- Bound• c..~ Dry Moist 0~ Moist Wet 

tlon ary 
'?_ 

V 

A ~-'I /Pf~ th /OYA ,/4 to- M4'\. ,,Jf Ee (r-7 ✓ :t ,...;.c., le 
l..::::.A ~fO VF,<. _c_ 'C:: 

( I 

rl-; " l 

Be 7.~ k1f 7-rr~,A IM""- ~1,, t I/ 1/-/J,.. Vi?Y~ . .1/~YI? I~- ~61<. ~ff r"/t. e4 G-..J. /~-/~ 

,C, I 

1Jf:l11- '7'1 ~- ""'""" /l J, ':k;.., /ft,!~ it /,J/L_ 
H ~/(. ?;{, 'V &-<-0 it-oJ', ~ 1/ 

~ ..... 
#_ ..{'__ A-~ 1 , 

v.~. 
~ 

/ 

. (' J... · h-w 'J. 'f Y/l... .,(i 7.~rk, ~f 
11A • 

t-A. ~-0 :So~ f?l--- ,---- /./ IP Gw fl 

I 

V 
7~Y~>/r 

~ ,~ ,.Jf F,< ✓1 
~'l-'12. 7f"'7~ ~~ 51- & !, ~J >~ ,, 

~ 'fl' 

)-..e,,,,, f'µ -~-r.. - 0 '>?o 
I 

L, ~L f- . r, 44--' ~ , , -
v• 

I 
\ (/ f-,... 

~$ 

--
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RAMACO 

u.S.OEl'ARTMSN,OP' ACRICUl.TURE 
so11. ·coNSERYATIOl't Sl:RVICE" 

·SIO!'II 

··eo1or 
Horizon Depth 

Dry Moist 

A 1)-J t°>'Y~ 'f,/4 7->"YA..... $/3 

.,PJ :J-r 17-~Y/l....fri- . 7 5")"/2.. .J/2.. 
7. >' r12- ,, ,,{. ?..rY/t.. J/.z. 
~..A c.-- ,-.;3 

15-f() ,.,L.. - __ ...,, -~ • I.. .. a -!-.A 
1/ . I 

October 2014 

SOIL DESCijlPTlOff 

• Control section averare 

Consistence 
Texture Structure Reac-

D~ Moist Wet lion 

cl,,-. k/"'\, ~¼'. it-. .... ~I<... /II r~ 'ff (!:O 

y, cl.,.. WM ~t ~- ~J-k.._ ~/{ FK.._ j{' /C 
v.e,,/,_ AA ' '-4 J-o #i, "" Nf ..$c 
~ 

......... '-

- . -T"i 
V / 

Bound· 
ary 

~$ 

Gw 

~~ 

Brook Mine 

SCS•SOI• 
R..,,2 • 

/{Jg_ 

~'1 

~, r> p 

~b: fl 

fr.>t ;> ( I 

-
.. -
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RAMACO 

U.S. OEPARTMP4T" 0~ .-.CRICUI..TIJAE 
SOIL. · coNSEIIVATIOP+ SERVICE' 

·Slope 
Aspect 1 
Erosion 
Penneabillty ,,,.,0 1,.... AJ, w 
Additional notes 

·-eotor 
Horizon Depth 

Dry Moist 

/I ~-I/ /ttlY<. s- /3 /oy/{ r/4 

$t '/-In ~Y/<.·$/J . ~Y;( ~,b 

A1a JI}-/). ~ r/'A.s-j'{ -<7A ~ 

r ':U-.;J 
i...~'j,J.._ Ffo 

L. ~Yll 2-~YI\ ,/4 
5 'I( 

c_ /r_r 31,.,t.f~ 

//- .$'(I(.. 5) 
5Yll... 

z.rYt<..¢ 
?YI.. 

( 

October 2014 

Brook Mine 

ses. SOI• 

SOIL OESC~IPTlOII A.-,.2 • 

• Control section averare 

Consistence 
Tex!ure Struclllre Reac- Bound• Cr 

D~ Moist Wet lion ary 
~ 

~ A'\A,\ ~-:( 
G'6 1/o~ ti' ~ ~/l... S-¥ Fl(_ J'f' ?~ 

~ 

~1 ~.v\ 
f/ r1< s/t> /~-/j :i 1, 

A,t:.. £ h,J. 

cl-,t., ..... "" 
""- If FA s/f £5 ~IA) 2. '!? 
~A-" 

cl~. ~ ~Ir .2.o~ c1,, fJ<. 

VH Fx e"'-4\ ~~ cJ,. ·P ::, 
I 

✓. 
cl-, ~~- Vif F~ ~/r ~5'1 -f' , • 

Eo tyW ' r,Jl,._ J. {___ 

I ~ / , ~ 
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RAMACO 

U.S. DEl'AR'TMIINl" OF ACAICUL.T\JRE 
son . ."coNSERVATIOl't HAVICE" 

. Parent material 
Physloif3p/ly_ 
Relief 
·Elevation 
·Slope 
ASl)e(l 
Eroslect 
Pe1111eabillly 
Addltlonal notes 

SOIL OESC~lPTlOH 

Salt or alkali 

Stoniness 

I Clay• 

Brook Mine 

ses. SOI• 
Aw,1 • 

/{.2.0 

'.l Coarser than V .F .S. • 

. ·. V 

• Control section mrare 

- Color Consistence 
Horizon Depth Texture Slnlclure Reac• Sound· C.F ~. 

Dry Moist D!)' Moist Wet Uon 3IJ 7. 

/oy,<,_ ~/4 
J,...,-., ,MM. _;x µ__ 

A 0-> /by,<_ >; ~ <Yte.. >O fl(. .s¾ ,!;p ,;;; s ~~ ,._ sr 1~;:;:_ ,,, 
I 

lo-. 
toy/( yj, 

WM. 
~I{ % /J..,) ~Ii toYI(.. . ~/2 V~A" Fl( £0 r°\M /l II f 

' 

1oy~ 7/4r /())'~ ,/2- lo~ VM. -'* Br V'/-2.(,, ~ft/< ~ F~ .ftC n,.J /0- s-2 
I 

t, c,- '(J./_.'fJ_ /PYIZ. f;( /of~ ;/4 ~---- l/11-., II i:"~ ;,..,.j zf i,...-1.>1• ~ 
.:'E . ~'7 

C....1- ~ ~>J /of~ r,L /Ot//l. J/a. ~'"" i'11~ S/1 ~ 
~i 

r.,J 32 I\ H ~ti" , 

C,) . ~f-i ~ (0/1->½ /1/1-._ }~ ~ .-11- f"/( Ir,< i, ~f CJ"\ ".j >2 It 

)._,•~ ,,..,~rM ~ 
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RAMACO 

U.S. OUAR'TMsan- OP' ACAICUI.TUAI!: 
SOIL . CONSEIWATIOl't SERV IClt SOIL DESC~IP110N 

·Slope 

• Control sectioo mrare 

·-Color 

Brook Mine 

~S•SOI• 
A9". 2 • 

A,i.{ 
File Na. 

,r 

Horizon 
Consistence 

Deptll 1-----------l Texlure Slnicture-----...i Reac • Bound• 
~,.J. Dry Moist , D!f Moist Wet Uon ary 

1 
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RAMACO 

U.S. DUAll'TMSMT" 0~ ACRICUI.TVRE 
SOll .. CONSEIIVATIOrt SE~VICE" 

Soil type--

Rellel 

·Slope 

Pe1111eabillty ,Qoolt"4---r~ 1:1f2r-re 
Acldltlonal notes 

·-eo,or 
Horizon Depllt 

x.,J. Diy Moist 

/ tJ,Y/- '1-/J / oy,e 3µ. 
A '7.>" (IZf/z-t)- Lj 7~if >/t. 

jJ L/- /9 
/ flft. ,-;-,, 

7- >Ylt }f'f 
l o("~ '1/3 

. 7. s-YR 'f/'f 
/ tJYl'Z ,;-/ 3 / ol'y;{p 

q__, 
ll/, -J/2 7->Yl?. ,/r 7..,- 1c 'fir 

October 2014 

SOIL OESC~IPTION 

• Control section averap 

Consistence 
Texture Slnlcture R~c-

D~ Moist Wet lion 

l,11 .,.. 
1 s'¾r. I/_ ~t t\. >o p--~ ? l= 

,, 
/V\N '·i. ~-., 

,-... 5o FR...._ E N\, S!J,1:. ... 51" 

l/ --
/11- · 5o Fr\.. ~t SP c l-? 

Bound• 
aiy 

?s 

G-w 
+ 

v-1/J 

Brook Mine 

-

er 
% 

I~ 
r> 1 

Zt>/4 -
2J.?-, ~ , . 

ses-SOI• 
R.-,. 1 • 

/L?-2__ 
File Na. 

~ ~,-
,, 

/J 
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RAMACO 

u. S. OEPARTM'&NT" OF AQRICUl. TUnE 
so11.. · coNSERVATION- SERVICE" 

Parent material 
Physlor,aplly, 
Rellef 
Eleva:tion 

·Slope 

Additional notes 

-Color 
Horizon Deptll 

'%:,-l Dry Moi3t 

I\ 0-1 /OYtJ2.... r/4 v oy1<.._ .1/4 
I 

}3(',, I~-;~ /oy;z__ s-/1 / 0-m, ~ 1 

C...) i/5'-.lt. 1/IJY~ 6/~ /OY/4?.. ~1-:~ 

c.:1-....· lJL.,f; • 7 r;/A_ ~ 7.Ffa ;1/1 

Mc - tL ~ - - ,l -
V . / 

October 2014 

Brook Mine 

ses • SOI •2 

SOIL OESC~IPTIOH )\_ :2,__
3 

Rsv, 1 • I 

• Control sec ti on averaee 
.' 

Consistence 
Texlure Structure Reac- Bound• c_ r-

Dry Moist Wet tion art 7. I 

I/ N'\ M. 
~>~(> ~> ~"~ ~"'-.. 

~o F"~ .,?(: -

~- ,,._,,,A. 
~ 1/'/L 5e>)<. ff/ 

c"'\ ~-..i: -
S(' 

Ii.<? do-\. N{~ 
51-/ (=)( 5i, l3'f-J 

....,...,._ M 
~ El'1 F-w c,,{.,_ 

~ -
~ 

)I- rl'<.. 5ir ✓,,,,., ',x_ ( q If' 
L?., - V'f Et4t-: 6=='1..) l3t2 ~ ,/_ 

~A _,..., 

- e,e,u,£ I;./ ,.,. +- - d,• 
. . --... l--/4n ~ JZ. 

I I / , 
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RAMACO 

u. S. CEPARTM~ 01" ACAICULTURlt 
SOIL -CONSl!:RVATIOr+ ffRVICE" 

Relief 

SOIL DESCijlPllOlf 

Salt or alkali 

SCtaye 

Brook Mine 

SCS•SOl •l 
Rw,2 •I . 

A~t-

~ Conlt lhan V.F.S. • 

f-7~ .. : a-3 -~--/(2.. /o - , £ " 
. . / - I~/ 

• Coatral sedim anraae 
I 

-Color Collsistena! - I Horizon Oeplfl Texblre Slnn:tu!e Reac- lkxlml• c..f t 
:r:. .. \ Dry Moist ~!Y Moist Wet tian .., 

/o J 

II >o '/1!..f'/ ; /o'/r( 1 /J 
~;If- ""'- ~D F~ ,7) (' •-? ~ G-IZ_ ~E: - <r5 -

t 

IOYR 6ft /I) YA' Sb 
cl<, ""N\. f r ~ 7- - 'i, 

ftvJ t3-to !?"~>< ,51{ r-~ .c;/4 
~c>~ >~ - (?~_ ll. _., "~ •j--J 

I ' 
. , I 

~7 ~;( ~ c__ llt:1« t'/4. 
'.J • 

Ytl fr V:f ~ 
v"tf-/~ /ti//( 5t ?7 

v--r- ., Ff<._ IA ~~ Sc - c;--,J . ,,.. ~ r,.,<..-- C.. 1;4 f'? 
I 

, I 

. C---.... - II«+- ' hYK!. 7/3 l,..P,._~ IA .,J /_ :/ ,..d ~ .... A' we - ,~ - - ~ - -
/ ' {/ 

I 
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RAMACO 

u. S. CEPARn.lSN'r 01" ACRIC1JL1VR£ 
so11..·coNSVtVATIOf+ 51:'.~ICE' SOIL DESCijlPllO!f 

Soll type-- l,\ i,,.t, /V\. l{ ~ . 

. Parent mterial 

ReUef 

f>en\leabillty ,m • d,.,.e4i7 M vi 

7 I 0 

. . J 

-Color Co11slstence 
Horizoa Oep1ll Tube Slnldure Reac-

-:£1'1. Dry Moist ~ llobt Wet tion 

1"7 l-> / of/{ ~z. I() Y✓<_ 'f j, ·c4r MM 

~ 1r-G-/{ ~If [?~--, 

13&! ~/'( /oft( ~J I o/'t<. Yi J c/'o/ 
WI~ 

II - ~ ¥ ~ -A~ SIE'" 
I 

~-t? /Lf- 21 Vtir✓< "'/' (0/X 5/J ~;JJ lvN\ 
II- rr ~ ~"/<. f,:; 

l tJA 1~ ~ f7 ·c1 · J'1-~ Vt~ 'ffa .u' , · ir rz:- ~f JC r--1 of. 

V~)'I< 6'/1 
~ ,r1,-..::j ~- v:3: ~ a.~ 1"1 · c.., r--r 

lo/If s/i C....-)... 'Ii-ft d~ i,,1 

·.If Fl( _j', 'ft' 
/ >I:-

... ~~ x,· . .,...~c Vn" ~ ~~Z''r c(.,?t. (l;...., ~ A1 ' e,I..J 
C.....J . ~ -6; / (),Y~ ;-h, . /(}, ~ 'f/7 ~1//Y C, '4/ Pf,_:, 'If: l-SE-

I I 
lf'fr...:{, ~er/ 

C '{ :J-~ ;or;z 1" IP~ o/'f 0':1. ~ ,I • 
~II ff 5;>~ .5E-

, 

·• 

October 20 14 
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File Na. 

SlopNo. 
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RAMACO 

u . S.CEJIIARTM-,-OF AQRICULTVR£ SOIL o~~"RlPTIO" 
SOIL.CONSEIWAT10,. SERVICE:' i;.i,, • 

11 

. . . /~'\_ ~ -~ _t5 
Soll type-- "'Zt G-vv EI p __(., ,wy.._ 

AddiUcinl aotes 

Salt or allcali 

Brook Mine 

SCS •SOI •2 

An.2 • • · 

R~to 

'f-"f:f ;:3:i#;t::, ~ Z;:3'.z:'::~.¥ aa~· 

fa .-5,;_:=.:;c;;: ll % ~~,, r.-1, -J-" rK- to, J!-;Jft=<.;___ 

Moist ~ Moist Wet 

\l '"' l' 
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RAMACO 

U. S. OE?I\RTM&NT" OF AQRICVLT\JRE 

SOII ... CONSERVATIOr+ SERVICE" 

Relief 

·Slope 

-eo,or 
Horizon Deplll 

I;/\1. 
Dry Moist 

,4 t -7 Vti/lf 7P Vt'~ 1Pp 
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ADDENDUM D7-2 
SOILS LABORATORY RESULTS 

SOIL SAMPLE SITES R1 - R27 

Brook Mine 

TFN62/025 
RECD NOV 14,2014 

Addendum D7-2-1 DEQ Ex. 4-081



00 
O RAMACO 

~ -~ .. 
Brook Mine 

;:I Im I: Your Environmental Monitoring Partner 
ID Inter-Mountain Labs---------------------------------
0. '"m• '"0 ""u'" LAU 1673 Terra Avenue. Sheridan , Wyoming 82801 ph: (307) 672-8945 

121 
N Date: 6/18/2014 " --N 

RAMACO 
--- _____ :---,_=-=== 

-..J CLIENT: CASE NARRATIVE 
;:; Project: Brook Mine Topsoil 

S1405494 
Report ID: S1405494001 

121 Lab Order: 
N 
121 

Samples R1 , R2, R3, R4 , R5, R6, R7 , RB, and R9 were received on May 29, 2014 . 

Samples were analyzed using the methods outlined in the following references : 

U.S.EPA 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978 
American Society of Agronomy, Number 9, Part 2, 1982 
USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969 
Wyoming Department of Environmental Quality , Land Quality Division, Guideline No. 1, 1984 
New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987 
State of Utah, Division of Oil , Gas, and Mining : Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining, April 1988 
Montana Department of State Lands, Reclamation Division Soil, Overburden, and Regraded Spoil Guidelines, December 
1994 
State of Nevada Modified Sobek Procedure 
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition 

luality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as 
,, ,~icated in this case narrative. 

Reviewed by i(;_,u V\, AS e C0-'\...~ 

Karen Secor, Soil Lab Supervisor 

October 2014 

TFN 6 2/0 25 
RECD NOV 14,2014 

··-·------

Page 1 of 1 
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-~.. Your Environmental Monitoring Partner .I.DI£ Inter-Mountain Labs-----------------------------------------------------
... n• • MOUNTAIH lA• S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph (307) 672-8945 

0 
() 

s 
er 
('!) 
"1 

tv 
0 
~ Project Brook Mine Topsoil 

Date Received : 5/29/2014 

lab ID Sample ID 

S1405494-001 R1 

S1405494-002 R1 

S1405494-003 R1 

S 1405494-004 R1 

S1405494-005 R2 

S 1405494-006 R2 

S 1405494-007 R2 

S 1405494-008 R2 

S 1405494-009 R3 

S1405494-010 R3 

S1405494-011 R4 :::ic--4 

S 1405494-012 R4 
,.., ..,., 
C-,:z: 

S1405494-013 R5 
c:::, 

0, 

S1405494-014 R5 ;;z::"' c:, 

S1405494-015 RS 
c:::~ 
_....:, 

S1405494-016 R5 ~en 

S1405494-017 R6 ~ 

S:s1405494.01a 
c::, 

R6 -0. .;:,,. g S1405494-019 R6 

§" S1405494-020 R6 

a 
O These results apply only to the samples tested . 

Depths 

Inches 

0-6 

6-12 

12-20 

20-32 

0-6 

6-12 

12-21 

21-30 

0-6 

6-12 

0-6 

6-12 

0-4 

4-10 

10-22 

22-36 

0-4 

4-12 

12-20 

20-36 

pH 

s.u. 

7.7 

8.0 

8.0 

8.0 

7.9 

7.9 

8.1 

7.8 

8.0 

8.2 

7.9 

7.9 

6.3 

6.2 

7.7 

8.0 

6.2 

7.0 

8.0 

8.2 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Electrical Organic 

Saturation Conductivity Matter 

% dS/m % 

53.5 0.46 2.8 

50.6 0.38 2.1 

50.3 1.79 1.9 

49.1 6.06 2.4 

54.8 0.49 4.1 

48.7 0.38 2.3 

48.8 0.39 1.8 

44.9 3.97 3.0 

55.5 0.38 0.9 

49.1 0.39 0.7 

50.8 0.34 2.6 

55.4 0.34 2.2 

43.0 0.21 4.1 

46.2 0.17 2.7 

53 .2 0.69 1.4 

50 .4 7.03 1.8 

57.9 0.29 5.8 

45.9 0.22 3.1 

41.8 1.36 2.0 

40.0 8.60 0.7 

PE PE 

Calcium Magnesium 

meq/L meq/L 

2.47 1.14 

1.69 1.39 

8.57 11 .7 

19.1 57.2 

2.93 2.02 

2.30 1.17 

1.84 1.57 

21.8 31.5 

1.59 1.52 

1.75 2.11 

2.12 0.75 

1.91 1.15 

0.75 0.48 

0.68 0.24 

1.86 1.37 

20.5 46.2 

1.21 0.74 

1.08 0.70 

5.27 6.69 

22.4 99.9 

-;--1 Abbf'eviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD : S1405494001 

Date Reported 6/18/2014 

Work Order S1405494 

PE 

Sodium SAR 

meq/L 

0.16 0.12 

0.19 0.1 5 

2.1 7 0.68 

20 .7 3.34 

0.63 0.40 

0.23 0.18 

0.42 0.32 

6.66 1.29 

0.16 0.13 

0.36 0.26 

0.09 0.08 

0.16 0.13 

0.30 0.38 

0.15 0.22 

3.42 2.69 

50.0 8.65 

0.21 0.21 

0.26 0.28 

3.29 1.35 

40 .8 5.22 

t:J Abbf'eviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential, PyrS= Pyritic Sulfur , Pyr+Org= Pyritic Sulfur + Organic Sulfur. Neutral. Pot.= Neutralization Potential 
-+:-

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity. ESP= Exchangeable Sodium Percentage 

Reviewed by: 

/ 

K (u _..c. ""- A...:s:.c C.0-'\....... 
Page 1 of 4 

Karen Secor, Soil Lab Supervisor 

a, 
"1 
0 
0 
:,;;-

~ s· 
('!) 

DEQ Ex. 4-084



~- Your Environmental Monitoring Partner ..IID:I: Inter-Mountain Labs-------------------------------------------------------
lNT[a - •ou,., ... lAaS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph : (307) 672-8945 

0 
(') 
rt 
0 
CJ' 
Cl 
"1 

t0 
0 
~ Project Brook Mine Topsoil 

Date Received: 5/29/2014 

lab ID 

S1405494-001 

S 1405494-002 

S 1405494-003 

S1405494-004 

S 1405494-005 

S 1405494-006 

S1405494-007 

S1405494-008 

S1405494-009 

S1405494-010 

S1405494-011 

S1405494-012 

S1405494-013 

S1405494-014 

S1405494-015 

S1405494-016 

S1405494-017 

5'.:S1405494-018 
a. g S1405494-019 

Sample ID 

R1 

R1 

R1 

R1 

R2 

R2 

R2 

R2 

R3 

R3 

R4 :x,--4 
r-r,""" 

R4 c:-,:z 
c::, 

R5 
er., 

:z:...._, 
R5 i;.:::, 

c::~ 
R5 -t--.:> 

R5 
.1a,,U1 

R6 
r--.:, 
c::::, 

R6 -
R6 

R6 §'s 1405494-020 

s 
0 

These results apply only to the samples tested. 

Depths Sand 

Inches % 

0-6 36.0 

6-12 28.0 

12-20 34.0 

20-32 28.0 

0-6 32.0 

6-12 33.0 

12-21 36.0 

21-30 24 .0 

0-6 24.0 

6-12 30.0 

0-6 34 .0 

6-12 28.0 

0-4 40.0 

4-10 40.0 

10-22 30.0 

22-36 34.0 

0-4 40.0 

4-12 

12-20 36.0 

20-36 32 .0 

Silt 

% 

41 .0 

45.0 

39 .0 

44 .0 

42.0 

39.0 

35.0 

50.0 

46.0 

42.0 

35.0 

40.0 

47.0 

43 .0 

41 .0 

32 .0 

42.0 

46 .0 

40.0 

44 .0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington, KY 40507 

Clay 

% 

23.0 

27 .0 

27.0 

28.0 

26.0 

28.0 

29 .0 

26.0 

30.0 

28.0 

31 .0 

32 .0 

13.0 

17.0 

29.0 

34.0 

18.0 

250 

24.0 

24.0 

Texture 

Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Loam 

Clay Loam 

Clay Loam 

Silty Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Loam 

Loam 

Clay Loam 

Clay Loam 

Loam 

Loam 

Loam 

Loam 

Boron Selenium 

ppm ppm 

0.39 <0.02 

0.45 <0.02 

1.75 <0.02 

1.74 0.05 

0.32 <0.02 

0.44 <0.02 

0.66 <0.02 

1.68 <0.02 

0.36 <0.02 

0.74 <0.02 

0.33 <0.02 

0.35 <0.02 

0.28 <0.02 

0.35 <0.02 

0.48 <0.02 

0.55 0.10 

0.28 <0.02 

0.30 <0.02 

0.51 <0.02 

0.43 0.20 

-;-lAbbreviations for extractants : PE= Saturated Paste Extract. H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1405494001 

Date Reported 6/18/2014 

Work Order: S1405494 

~Abbreviations used in acid base accounting : T. S.= Total Sulfur, AB= Acid Base, ASP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral . Pot.= Neutralization Potential 

~iscellaneous Abbreviations : SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

/ 

Reviewed by: .._J A. ,LC ·""- A ... =:::.~ e c 6V\..~ 
Page 2 of 4 

Karen Secor, Soil Lab Supervisor DEQ Ex. 4-085



-~ - Your Environmental Monitoring Partner ..I.DIL Inter-Mountain Labs-------------------------------------------------------
... T,a - MOuHTA• LAaS 1673 Terra Avenue. Sheridan, Wyoming 82801 ph: (307) 672-8945 

0 
() ,.... 
0 
o" 
(I) 
"1 

tv 
0 
...... Project: Brook Mine Topsoil 
~ 

Date Received : 5/29/2014 

Lab ID Sample ID 

S1405494-021 R6 

S1405494-022 R6 

S1405494-023 R7 

S1405494-024 R7 

S1405494-025 R7 

S1405494-026 R7 

S 1405494-027 R7 

S1405494-028 R7 

S1405494-029 R8 

S1405494-030 R8 

S1405494-031 R8 

S1405494-032 R9 :::a::i---t 
rr,-., 

S1405494-033 R9 C"') :z: 
c::, 

S1405494-034 R9 0) 

:z:~ 
S1405494-035 R9 ~--
S1405494-036 R9 

,< c:::, -~ .s:-U'I 

• ....., 
p,. c:::, p,. 
(I) -~ .s:-
p,. 
i:: 

S These results apply only to the samples tested. 
0 

Depths 

Inches 

36-52 

52-72 

0-4 

4-16 

16-30 

30-46 

46-58 

58-72 

0-3 

3-10 

10-20 

0-4 

4-12 

12-23 

23-35 

35-46 

pH 

S.U. 

8.4 

8.4 

6.5 

8.0 

7.9 

8.0 

8.2 

8.2 

6.4 

6.3 

7.8 

6.2 

6.7 

8.0 

8.0 

8.3 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Electrical Organic 

Saturation Conductivity Matter 

% dS/m % 

45.0 9.49 1.5 

46.7 8.78 1.1 

70.3 0.33 5.5 

43.2 0.42 2.3 

53 .3 3.65 3.2 

49.1 6.41 2.2 

52.9 6.66 2.3 

49.2 6.21 1.8 

53.9 0.26 3.2 

57 .4 0.14 1.6 

56.2 0.32 1.9 

51 .0 0.21 4.0 

39.1 0.17 1.6 

48.1 0.32 0.8 

44.6 4.92 1.3 

39.1 10.6 <0.1 

PE PE 

Calcium Magnesium 

meq/L meq/L 

19.4 110 

15.7 82 .8 

1.16 1.08 

1.58 1.06 

10.8 23 .3 

22 .5 35 .8 

22 .8 50.0 

20.2 46.8 

1.26 0.61 

0.82 0.28 

2.01 0.90 

0.77 0.59 

0.54 0.55 

1.14 1.32 

19.6 34 .2 

20.1 96.8 

-;-JAbbreviations for extractants: PE= Saturated Paste Extract. H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, MO= Acid Ammonium Oxalate 

ReportlD S1405494001 

Date Reported 6/18/2014 

Work Order: S1405494 

PE 

Sodium SAR 

meq/L 

54 .8 6.81 

58 .6 8.35 

0.59 0.56 

0.47 0.41 

10.0 2.43 

28.3 5.24 

38.8 6.43 

34 .7 6.00 

0.20 0.21 

0.12 0.16 

0.23 0.19 

0.15 0.1 9 

0.18 0.24 

0.38 0.34 

16.1 3.11 

72 .1 9.43 

~Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

°'Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

/ 

Reviewed by K'rA.--t..£ ·n.. A~~" C. c.9--"\......., 
Page 3 of 4 

Karen Secor, Soil Lab Supervisor 
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-~ Your Environmental Monitoring Partner ..I.ID:I: Inter-Mountain Labs--------------------------------------------------------
1.N T ( • - MouN TA•• lUj 1673 Terra Avenue , Sheridan. Wyoming 82801 ph: (307) 672-8945 

0 
(') ..... 
0 
er 
('b 
"1 

tv 
0 
~ Project Brook Mine Topsoil 

> 
0. 
0. 
('b 

::l 
0. 
~ 

Date Received: 5/29/2014 

Lab ID Sample ID 

S 1405494-021 R6 

S 1405494-022 R6 

S1405494-023 R7 

S1405494-024 R7 

S1405494-025 R7 

S1405494-026 R7 

S1405494-027 R7 

S 1405494-028 R7 

S 1405494-029 R8 

S1405494-030 R8 

S 1405494-031 R8 
:::a ...,t 

S 1405494-032 R9 il'T1...., 
~:z: 

S1405494-033 R9 c::, 
a, 

S1405494-034 R9 ~~ 
~ 

S1405494-035 R9 <:;;; 
S 1405494-036 R9 - r-J 

"""'c.n 

-
3 
0 

These results apply only to the samples tested. 

Depths Sand 

Inches % 

36-52 32.0 

52-72 36.0 

0-4 36.0 

4-16 36.0 

16-30 26.0 

30-46 28.0 

46-58 26.0 

58-72 42.0 

0-3 48.0 

3-10 40 .0 

10-20 38.0 

0-4 50.0 

4-12 44.0 

12-23 48.0 

23-35 40.0 

35-46 38.0 

Silt 

% 

38.0 

36.0 

48 .0 

44 .0 

49.0 

48.0 

48.0 

37.0 

34.0 

32.0 

30.0 

37.0 

37.0 

29.0 

39.0 

41.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Clay 

% 

30.0 

28.0 

16.0 

20.0 

25.0 

24.0 

26.0 

21 .0 

18.0 

28 .0 

32.0 

13.0 

19.0 

23.0 

21.0 

21 .0 

Texture 

Clay Loam 

Clay Loam 

Loam 

Loam 

Loam 

Loam 

Loam 

Loam 

Loam 

Clay Loam 

Clay Loam 

Loam 

Loam 

Loam 

Loam 

Loam 

Boron Selenium 

ppm ppm 

0.66 0.20 

0.93 0.15 

0.62 <0.02 

0.52 <0.02 

1.21 <0.02 

0.71 0.16 

0.61 0.13 

0.70 0.06 

0.29 <0.02 

0.18 <0.02 

0 .19 <0 .02 

0.27 <0 .02 

0.21 <0 .02 

0.22 <0.02 

1.56 0.11 

2 .44 0.37 

-;-1Abbreviations for extractants : PEac Saturated Paste Extract, H20Solac water soluble ,AB-DTPA"' Ammonium Bicarbonate-DTPA, AAOac Acid Ammonium Oxalate 

ReportlD: S1405494001 

Date Reported 6/18/2014 

Work Order S 1405494 

1;-:l Abbreviations used in acid base accounting : T.S."' Total Sulfur, AB"' Acid Base, ABP=c Acid Base Potential , PyrSac Pyritic Sulfur. Pyr+Org"' Pyritic Sulfur + Organic Sulfur, Neutral. Pot."' Neutralization Potential 

-...]Miscellaneous Abbreviations: SAR"' Sodium Adsorption Ratio , CECac Cation Exchange Capacity, ESP=c Exchangeable Sodium Percentage 

Reviewed by: Page 4 of 4 
Karen Secor, Soil Lab Supervisor DEQ Ex. 4-087



RAMACO Brook Mine 

~ .• m I: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------

'""" "
0

""TA
1
" ,.... 1673 Terra Avenue, Sheridan , Wyoming 82801 ph : (307) 672-8945 

Date: 6/18/2014 

CLIENT: 
Project: 
Lab Order: 

RAMACO 

Brook Mine Topsoil 
S1406011 

CASE NARRATIVE 

Report 10: S1406011001 

Samples R10, R11 , R12, R13 , R14 , R15, and R16 were received on May 30, 2014. 

Samples were analyzed using the methods outlined in the following references : 

U.S.EP.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978 
American Society of Agronomy, Number 9, Part 2, 1982 
USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969 
Wyoming Department of Environmental Quality, Land Quality Division , Guideline No. 1, 1984 
New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987 
State of Utah , Division of Oil, Gas, and Mining : Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining, April 1988 
Montana Department of State Lands, Reclamation Division: Soil, Overburden , and Regraded Spoil Guidelines, December 
1994 
State of Nevada Modified Sobek Procedure 
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition 

Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as 
.. dicated in this case narrative. 

TFN62/025 
RECD NO V 14,2014 

Reviewed by ~O-A.e ...,,, A-.:S--e C o--'\__... 

Karen Secor, Soil Lab Supervisor 
Page 1 of 1 
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fil Z fil Z/ LZ/Z fil tpeuu'e.oS 

-~te,-Mooot,;, Labs 
You r Environmental Monitoring Partner 

unra - M.OUftTAIH lAaS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph (307) 672-8945 

0 ~ (") 
Soil Analysis Report ,..... 

~ 0 
o" RAMACO Report ID S14060 11 001 • ~ (") 
'1 

0 tv 250 West Main Street, Suite 210 
0 

Lexington , KY 40507 Date Reported 6/1 8/2014 ...... Project: Brook Mine Topsoil 
~ 

D ate Received : 5/30/2014 Work Order: S1406011 

Electrical Organic PE PE PE 

Depths pH Saturation Conductivity Matter Calcium Magnesium Sodium SAR 

Lab ID Sample ID Inches S.U . % dS/m % meq/L meq/L meq/L 

S1406011-001 R10 0-4 6.2 51 .4 0.36 3.3 1.62 1.11 0.09 0.08 

S1406011-002 R10 4-10 6.8 55.1 0.15 1.3 0.77 0.39 0.28 0.37 

S1406011-003 R10 10-18 7.8 55.3 0.33 0.6 1.21 0.93 0.30 0.29 

S1406011-004 R10 18-32 8.2 46.5 1.25 0.2 2.65 4.91 4.35 2.24 

S1406011-005 R10 32-48 8.0 38.4 6.19 <0.1 19.7 46.9 22 .9 3.97 

S1406011-006 R10 48-72 8.0 39.6 6.81 0.1 17.4 56.2 27.8 4.58 

S1406011-007 R11 0-4 6.1 59.3 0.27 4.8 1.11 1.08 0.53 0.50 

S1406011-008 R11 4-8 6.3 51.5 0 .1 2 2.3 0.58 0.33 0.24 0.35 

S1406011-009 R11 8-14 6.6 57.1 0.19 2.4 0.73 0.40 0.11 0.15 

S1406011-010 R12 0-4 6.6 53.5 0.18 2.6 0.68 0.41 0.07 0.10 

S1406011-011 R12 4-13 7.8 56 .0 0.20 1.5 1.08 0.43 0.07 0.08 

S1406011-012 R12 
::0 --t 

13-24 8.1 50 .9 0.23 1.1 0.96 0.70 0.14 0.16 i"'l"I ...., 
S1406011-013 R12 ~:z:: 24-40 8.4 40.7 0.23 0.6 0.50 0.83 0.83 1.02 c:::, 

S1406011-014 R12 
a, 

0.52 4.05 5.12 a=: r-.:, 40-57 8.2 46.6 0.57 0.4 0.73 
,:.::) 

10.3 5.25 S1406011-015 R12 <: ~ 57-72 8.0 51 .5 1.88 0.2 3.50 4.26 

S1406011-016 R13 -"""' 0-4 6.4 47 .1 0.51 4.2 0.48 0.60 3.11 4.23 

• S1406011-017 R13 
-,::,,.U1 

4-8 7.6 71 .2 1.23 1.7 0.84 1. 59 8.06 7.31 

§:s1406011-018 R13 
t,,.,:, 

8-15 8.2 71 .3 12.8 1.3 20. 1 62 .6 111 17.3 
~ 

c::, 

5.. S1406011-019 R14 - 0-4 6.9 40.5 0.49 1.9 2.1 7 1.29 0.28 0.21 ~ 

~ S1406011-020 R14 4-12 6.7 37 .1 0.17 0.6 0.53 0.44 0.14 0.21 0::, 
'1 
0 8 These results apply only to the samples tested . 0 
:,:;-

I 

~ tvAbbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA. AAO= Acid Ammonium Oxalate 
I s· 0Abbreviations used in acid base accounting T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur. Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

~ 
Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacily, ESP= Exchangeable Sodium Percentage 

~ 

Reviewed by 
~ ( '-.,LC -v., ,4 ..,:S: C C 6)--'\__, 

Page 1 of 4 
Karen Secor, Soil Lab Supervisor DEQ Ex. 4-090



--~- Your Environmental Monitoring Partner 
~nter-Mountain Labs - ---- --------------------------------------------------
tNTca - .--.ou .. ,".,. lA• S 1673 Terra Avenue. Sheridan. Wyoming 82801 ph: (307) 672-8945 

0 
() 
rt 
0 
cr' 
(l 
'1 

tv 
0 
...,. Project: 
+> 

D ate Received : 

Lab ID 

S1406011-001 

S1406011-002 

S1406011-003 

S1406011-004 

S1406011-005 

S1406011-006 

S1406011-007 

S1406011-008 

S1406011-009 

S1406011-010 

S1406011-011 

S1 406011-012 

S1406011-013 

S1406011-014 

S1406011-015 

S1406011-016 

• S1406011-017 

§:s1406011-018 
(l 

::l S1406011-019 
0.. S S1406011 -020 

Brook Mine Topsoil 

5/30/2014 

Sample ID 

R10 

R10 

R10 

R10 

R10 

R10 

R11 

R11 

R11 

R12 

R12 
:::a::,--4 

R12 ,..., ...., 
R12 

C":l:z 
c:, 

a, 
R12 ~~ 

~ 
R12 c:::~ 
R13 __.r-..:, 

.i:,,.c..n 

R13 

"' R13 c:::::, -R14 --=--
R14 

0 These results apply only to the samples tested. 
-..J 

Depths 

Inches 

0-4 

4-10 

10-18 

18-32 

32-48 

48-72 

0-4 

4-8 

8-14 

0-4 

4-13 

13-24 

24-40 

40-57 

57-72 

0-4 

4-8 

8-15 

0-4 

4-12 

Sand Silt 

% % 

40.0 42.0 

34.0 38.0 

26.0 44 .0 

42 .0 34 .0 

68.0 21 .0 

56 .0 27.0 

48.0 34.0 

38.0 38 .0 

36.0 35 .0 

36.0 42 .0 

38.0 36 .0 

36 .0 42.0 

40.0 44 .0 

28.0 48.0 

28.0 50.0 

34 .0 48 .0 

26.0 34.0 

44 .0 44.0 

64 .0 24 .0 

64.0 18.0 

Soil Analysis Report 

RAMACO 

250 West Main Street. Suite 210 

Lexington . KY 40507 

Clay Texture 

% 

18.0 Loam 

28.0 Clay Loam 

30 .0 Clay Loam 

24.0 Loam 

11 .0 Sandy Loam 

17.0 Sandy Loam 

18.0 Loam 

24 .0 Loam 

29.0 Clay Loam 

22 .0 Loam 

26.0 Loam 

22.0 Loam 

16.0 Loam 

24 .0 Loam 

22.0 Silty Loam 

18.0 Loam 

40.0 Clay 

12.0 Loam 

12.0 Sandy Loam 

18.0 Sandy Loam 

Boron Selenium 

ppm ppm 

0.42 <0.02 

0.43 <0.02 

0.50 <0.02 

0.61 <0 .02 

0.74 0.08 

0.94 0.21 

0.26 <0.02 

0.34 <0.02 

0.28 <0.02 

0.25 <0.02 

0.32 <0 .02 

0.29 <0.02 

0.27 <0.02 

1.43 <0.02 

1.67 0.11 

0.44 <0.02 

1.37 0.02 

1.81 0.09 

0.20 <0.02 

0. 17 <0.02 

~Abbreviations for extractants : PE= Saturated Paste Extract. H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA. AAO= Acid Ammonium Oxalate 

ReportlD: S 14060 1 1001 

Date Reported 6/ 18/2014 

Work Order S1406011 

.'...Abbreviations used in acid base accounting : T.S.= Total Sulfur. AB= Acid Base , ABP= Acid Base Potential. PyrS= Pyritic Sulfur. Pyr+Org= Pyritic Sulfur + Organic Sulfur. Neutral. Pot.= Neutralization Potential 

...,.Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Calion Exchange Capacity. ESP= Exchangeable Sodium Percentage 

/ 

Reviewed by 
K' {,l.,-U', ...,,,_ A ... :s::c C ,9-'\,_, 

Page 2 of 4 
Karen Secor, Soil Lab Supervisor 

c:c 
'1 
0 
0 
;,;" 

~ a· 
(l 

DEQ Ex. 4-091



rilZrilZ/LZ/Zril t peuu-e.os 

.a:iiik lnte,-Mo,nta;n Labs 
Your Environmental Monitoring Partner 

INTt• - MOUNTAIN lA8S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

0 
(") ,..... Soil Analysis Report 
0 er RAMACO Report ID S1406011001 ~ 
"1 

tv 250 West Main Street, Suite 210 
0 

Lexington , KY 40507 Date Reported 6/ 18/2014 ...... Project: Brook Mine Topsoil 
+> 

Date Received : 5/30/2014 Work Order S140601 1 

Electrical Organic PE PE PE 

Depths pH Saturation Conductivity Matter Calcium Magnesium Sodium SAR 

lab ID Sample ID Inches s.u. % dS/m % meq/L meq/L meq/L 

S1406011-021 R14 12-24 8.2 41 .9 0.26 0.2 1.01 1.05 0.21 0.20 

S1406011-022 R14 24-42 8.4 32 .0 0.73 0.8 1.35 4.65 1.31 0.75 

S1406011-023 R14 42-55 8.0 40.9 5.56 0.9 7.59 77.7 11 .8 1.81 

S1406011-024 R15 0-3 7.1 54.9 0.30 6.1 1.27 0.99 0.18 0.17 

S1406011-025 R15 3-8 7.3 51.0 0.14 2.6 0.58 0.71 0.29 0.37 

S1406011-026 R15 8-13 5.9 86.6 0.1 8 6.5 1.31 1.11 0.33 0.30 

S1406011-027 R16 0-4 6.5 50.9 0.25 3.1 0.84 0.61 0.25 0.29 

S1406011-028 R16 4-12 6.9 41 .4 0.16 1.2 0.66 0.37 0.08 0.12 

S1406011-029 R16 12-18 8.0 39.1 0.24 0.8 1.07 0.72 0.30 0.31 

:::s:J--t 
,..,, "'T'I 
e-.:>:z: 
c::::11 

0') 

::%r-..:, 
~ <;; 
-t-.:1 

> ~c.n 
0. 
0. r,...:, 
~ c:::, 
::i 
0. -s:: .a:.. 
3 
8These results apply only to the samples tested. 

10Abbreviations for extractants: PE= Saturated Paste Extract. H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

~Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 
tv 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

oc.){..-LC -n.. A--:s: e c <9--'\.__, Reviewed by __________________ _ 
Page 3 of 4 

Karen Secor, Soil Lab SupeNisor 

~ 
~ 
> 
() 
0 

DEQ Ex. 4-092



-.~ Your Environmental Monitoring Partner 
Inter-Mountain Labs--------------------------------------------------------

, .. Tc•-MOUNT••"' lABS 1673 Terra Avenue , Sheridan, Wyoming 82801 ph: (307) 672-8945 

0 
(") ,... 
0 er 
~ 
"1 
l\.) 

0 
>-- Project 
+> 

Date Received: 

Lab ID 

S1406011-021 

S1406011-022 

S1406011-023 

S1406011-024 

S1406011-025 

S1406011-026 

S1406011-027 

S1406011-028 

S1406011-029 

:::0 ~ 
l'T"I -., 
~ :z: 
c::, 

a, 
:.:1:: r-..:, 
c::> 
<: ~ 
-t-.:) 

• .,:..en 
0. 
0. 

~ ~ 
::, c:» 
0. -C: .,:,. s 

Brook Mine Topsoil 

5/30/2014 

Sample ID 

R14 

R14 

R14 

R15 

R15 

R15 

R16 

R16 

R16 

0 These results apply only lo the samples tested . 
--.J 

Depths Sand 

Inches % 

12-24 62.0 

24-42 64.0 

42-55 34 .0 

0-3 30.0 

3-8 8.0 

8-13 76.0 

0-4 54 .0 

4-12 52 .0 

12-18 60.0 

Silt 

% 

12.0 

16.0 

40 .0 

42.0 

36.0 

<0.1 

31 .0 

30.0 

22.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Clay 

% 

26.0 

20.0 

26.0 

28.0 

56.0 

49.0 

15.0 

18.0 

18.0 

Texture 

Sandy Clay Loam 

Sandy Clay Loam 

Loam 

Clay Loam 

Silty Clay 

Sandy Clay 

Sandy Loam 

Sandy Loam 

Sandy Loam 

Boron Selenium 

ppm ppm 

0.17 <0.02 

0.22 <0.02 

0.85 0.18 

0.44 <0.02 

0.39 <0.02 

0.49 <0.02 

0.30 <0.02 

0.27 <0.02 

0.21 <0.02 

10 Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD S1406011001 

Date Reported 6/18/2014 

Work Order S 1406011 

.'.... Abbreviations used in acid base accounting : T.S.= Tolal Sulfur, AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur. Pyr+Org= Pyril ic Sulfur + Organic Sulfur. Neutral. Pol.= Neutralization Potential 

W Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

/ 
Reviewed by: _K_' t_.(.,_u_ . ..,,,__ __ A_...:s_·-_~e_c_.<SVI._ _________ _ 

Page 4 of 4 
Karen Secor, Soil Lab Supervisor DEQ Ex. 4-093



EC/SAR Rerun for Ramaco 
RAMACO 

From: Karen Secor <ksecor@imlinc.com> 

To: 'Jim Nyenhuis' <jameshnyenhuis@aol.com> 

Subject: EC/SAR Rerun for Ramaco 

Date: Thu, Jul 3, 2014 2:21 pm 

Page 1 of 1 
Brook Mine 

--- ------- - --- ----·-

Jim, 

I re-analyzed sample R 13 (8-15") for EC and SAR and obtained similar results. They are summarized 
below: 

initial: 

rerun: 

Ca 

20.1 

20.5 

Mg 

62.6 

74.6 

Na 

111 

150 

SAR 

17.3 

21 .8 

Please call or email with any questions. Thanks, 

Karen Secor 

Soil Lab Manager 

Inter-Mountain Labs 

Phone 307-672-8945 

Fax 307-672-6053 

Email: ksecor,,@imlinc.com 

The contents of this email and any attachments may contain confidential 
and/or proprietary information, and is intended only for the person/entity 
to whom it was originally addressed. Any dissemination, distribution or 
copying of this communication is strictly prohibited. If you have received 
this email in error please notify the sender immediately by return e-mail 
and delete this message and any attachments from your system. 

http:/ /mail.aol.com/38622-111 /aol-6/en-us/mail/PrintMessage.aspx 

October 2014 

7/5120i4 

TFN 6 2/0 25 
RE CD NO V 14,2014 

Addendum D7-2- 14 DEQ Ex. 4-094



FW: EC/SAR Rerun for Ramaco 
RAMACO 

From: Karen Secor <ksecor@imlinc.com> 

To: 'Jim Nyenhuis' <jameshnye11huis@aol.com> 

Subject: FW: EC/SAR Rerun for Ramaco 

Date: Thu, Jul 3, 2014 2:59 pm 

Karen Secor 

Soi l Lab Manager 

Inter-Mountain Labs 

Phone 307-672-8945 

Fax 307-672-6053 

Emai l: 

The contents of this email and any attachments may contain confidential 
and/or proprietary information, and is intended only for the person/entity 
to whom it was originally addressed. Any dissemination , distribution or 
copying of this communication is strictly prohibited. If you have rece ived 
this emai l in e1rnr please notify the sender immediately by return e-mail 
and delete this message and any attachments from your system. 

From: Karen Secor [ 
Sent: Thursday, July 03, 2014 2:22 PM 
To: 'J im Nyenhuis' 
Subject: EC/SAR Rerun for Ramaco 

Jim, 

Page 1 of 2 
Brook Mine 

I re-analyzed sample R13 (8-15") for EC and SAR and obtained similar results. They are summarized 
below: 

-
http: //mait.aol.com/3 8622-111 /aol-6/en-us/mail/PrintMessage.aspx 7/5/2014 

TFN 6 2/025 
RECD NOV 14,2014 

October 2014 Addendum D7-2- 15 DEQ Ex. 4-095



RAMACO Brook Mine 

- ~ .. I m I: Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------

'"n~ -"'0""'"'" LA• s 1673 Terra Avenue. Sheridan. Wyoming 82801 pll : (307) 672-8945 

Date: 6/18/2014 

·-------====-······ ··- - -·--··-- ----•-----·- ------·--·-···--------· ·-•-·· .. 

CLIENT: 

Project: 
Lab Order: 

RAMACO 

Brook Mine Topsoil 

S1406012 

CASE NARRATIVE 

Report ID: S1406012001 

Samples R17, R18, R19, and R20 were received on June 2, 2014. 

Samples were analyzed using the methods outlined in the following references : 

US.EPA 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978 
American Society of Agronomy, Number 9, Part 2, 1982 
USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969 
Wyoming Department of Environmental Quality, Land Quality Division , Guideline No. 1, 1984 
New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987 
State of Utah, Division of Oil , Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining, April 1988 
Montana Department of State Lands, Reclamation Division: Soil , Overburden, and Regraded Spoil Guidelines, December 
1994 
State of Nevada Modified Sobek Procedure 
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition 

)uality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as 
1cated in this case narrative. 

Reviewed by: ia( w "'· A...s~ C O-·'\....

Karen Secor, Soil Lab Supervisor 

October 2014 

TFN62 / 025 
_ __ _ _ _ ____ ---~ RECUfil __ 1-4, 2014 

Page 1 of 1 

Addendum D7-2-16 DEQ Ex. 4-096



RAMACO 

~ ,;'\ /V\ .rl C 0 

I-/ s r - or 
_5~ 

/<17 

0 - lf-
,, 

lf - I ;:L 

I ;:2 - :i...;:, 

!2.3 - 3 'f 

3'1 - 7"ot.._ 

~~c'& t1{i(1~ 
c-51£..\0\DO (-;}--

October 2014 

(J;e O(P /::. ,N\ / /\.) C 

5o t'- __:S"A ..-vl/'L.£" s 
3"".,...-v--.. Ne./ =NHI..A. ~s 
J7t:J-µ~-9/{,7 

IZ \ - ---
u-3" v- ~ /1 

'f-1 o 

/~- 2-'2--
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Brook Mine 
_s;-- 3 l - I 'J 
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c> ,.- (f -s 
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F1?-7;i_ 

9--

J;-3> I- 2-~ ''r 

~-

TFN62/025 
RECD NOV 14,2014 

Addendum D7-2- 17 DEQ Ex. 4-097



-~ Your Environmental Monitoring Partner 
..IIDE'";nter-Mountain Labs-----------------------------------------------------
un,a -Mou•Y•• .. LAas 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

0 
() 

s 
o" 
(I) 
"1 

Iv 
0 
,.... Proiect: Brook Mine Topsoil 
~ 

Date Received : 6/2/2014 

Lab ID Sample ID 

S1406012-001 R17 

S1406012-002 R17 

S1406012-003 R17 

S1406012-004 R17 

S1406012-005 R17 

S1406012-006 R18 

S1406012-007 R18 

S1406012-008 R18 

S1406012-009 R19 

S1406012-010 R19 

S1406012-011 R19 

S1406012-012 R19 
::ici--1 

S1406012-013 R19 ,...,..., 
C":l:z 

S1406012-014 R20 C, 
a, 

S1406012-015 R20 :z:~ 
(.::::> 

S1406012-016 R20 --==;; 
• S1406012-017 R20 

_....., 
~U'I 

§:S1406012-018 R20 
(I) 

....., 
:::3 S1406012-019 R20 c:::, 

0.. -~ ~ 

3 
C:,These results apply only to the samples tested . 
--.J 

Depths 

Inches 

0-4 

4-12 

12-23 

23-34 

34-42 

0-3 

3-8 

8-18 

0-4 

4-10 

10-22 

22-36 

36-48 

0-5 

5-1 4 

14-26 

26-42 

42-58 

58-72 

pH 

s.u. 

7.8 

7.7 

8.1 

8.3 

7.9 

6.6 

6.8 

7.6 

6.5 

7.7 

8.3 

8.1 

8.0 

6.6 

7.2 

8.1 

7.7 

7.9 

8.2 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Electrical Organic 

Saturation Conductivity Matter 

% dS/m % 

72.4 0.24 5.3 

67.6 0.27 2.1 

61 .7 0.35 2.0 

46.1 0.51 0.7 

45.3 3.00 <0.1 

69.8 0.37 5.0 

70.3 0.24 3.1 

63.5 0.26 0.6 

50.1 0.25 3.7 

48.7 0.30 1.5 

47.5 0.33 1.6 

61 .6 6.31 0.6 

53.9 7.50 <0.1 

77 .7 0.36 6.3 

55.9 0.18 2.6 

55.7 0.28 1.9 

48.6 1.91 1.7 

49.0 3.28 1.7 

49.5 0.57 1.5 

PE PE 

Calcium Magnesium 

meq/L meq/L 

1.12 0.47 

1.43 0.55 

1.59 0.99 

1.79 1.95 

25.8 15.6 

2.33 0.92 

1.49 0.63 

1.76 0.62 

1.29 0.99 

0.86 1 03 

0.89 1.03 

15.0 60 .7 

14.3 78 .4 

1.56 1.76 

0.83 0.54 

1.65 0.84 

12.8 9.95 

18.3 21.4 

2.07 2.28 

~Abbreviations for extractants: PE= Saturated Paste Extract , H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S 14060 12001 

Date Reported 6/1 8/2014 

Work Order S1406012 

PE 

Sodium SAR 

meq/L 

0.1 0 0.11 

0.11 0.11 

0.32 0.28 

0.48 0.35 

1.86 0.41 

0.34 0.27 

0.32 0.31 

0.36 0.33 

0.39 0.37 

0.51 0.52 

1.39 1.42 

25 .1 4.09 

37 .8 5.55 

0.63 0.49 

0.30 0.36 

0.44 0.39 

2.38 0.7 1 

7.17 1.61 

1.50 1.02 

.'.,..Abbreviations used in acid base accounting T.S.= Total Sulfur, AB= Aod Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur. Pyr+Org= Pyritic Sulfur+ Organic Sulfur. Neutral. Pot.= Neutralization Potential 
00Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio . CEC= Calion Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by 

/ 

·k: CA-,-LC. '"',_ A~'. C C ~ 
Page ·1 of 2 

Karen Secor, Soil Lab Supervisor 

OJ 
"1 
0 
0 
;,:;" 

3:: a· 
(I) 

DEQ Ex. 4-098



-~ Your Environmental Monitoring Partner 
~nter-Mountain Labs-------------------------------------------------------
unc• - MOUNTAU!llA• ~ 1673 Terra Avenue, Sheridan , Wyoming 82801 ph: (307) 672-8945 

0 
("') ,..... 
0 
o' 
('b 
"1 

IQ 
0 
...... Project: 
~ 

Date Received: 

Lab ID 

S1406012-001 

S1406012-002 

S1406012-003 

S1406012-004 

S1406012-005 

S1406012-006 

S1406012-007 

S1406012-008 

S1406012-009 

S1406012-010 

S1406012-011 

S1406012-012 

S1406012-013 

S1406012-014 

S1406012-015 

S1406012-016 

> S1406012-017 

§: S1406012-018 
('b 
:::3 S1406012-019 
0. 
s:: 
3 

Brook Mine Topsoil 

6/2/2014 

Sample ID 

R17 

R17 

R17 

R17 

R17 

R18 

R18 

R18 

R19 

R19 

R19 ::::ir:,--4 
r-r,~ 

R19 C-,:z 
CJ 

R19 en 

R20 
~"-=> 
C) 

R20 -=~ _....., 
R20 .i,..cn 

R20 ......, 
c::, 

R20 -"""' R20 

O These results apply only to the samples tested. 
-J 

Depths Sand 

Inches % 

0-4 40.0 

4-12 36.0 

12-23 36 .0 

23-34 62.0 

34-42 68.0 

0-3 46.0 

3-8 38.0 

8-18 38.0 

0-4 50.0 

4-10 38.0 

10-22 18.0 

22-36 8.0 

36-48 16.0 

0-5 34.0 

5-14 36.0 

14-26 44.0 

26-42 36.0 

42-58 34.0 

58-72 50.0 

Silt 

% 

41 .0 

33.0 

40.0 

28.0 

22 .0 

36.0 

40.0 

40.0 

34.0 

30.0 

46 .0 

55.0 

52 .0 

47 .0 

44.0 

34 .0 

39.0 

44.0 

30.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Clay 

% 

19.0 

31.0 

24 .0 

10.0 

10.0 

18.0 

22 .0 

22 .0 

16.0 

32 .0 

36.0 

37.0 

32.0 

19.0 

20.0 

22 .0 

25.0 

22 .0 

20.0 

Texture 

Loam 

Clay Loam 

Loam 

Sandy Loam 

Sandy Loam 

Loam 

Loam 

Loam 

Loam 

Clay Loam 

Silty Clay Loam 

Silty Clay Loam 

Silty Clay Loam 

Loam 

Loam 

Loam 

Loam 

Loam 

Loam 

Boron Selenium 

ppm ppm 

0.26 <0.02 

0.23 <0.02 

0.71 <0.02 

0.53 <0.02 

0.78 <0.02 

0.49 <0.02 

0.70 <0.02 

0.57 <0.02 

0.23 <0.02 

0.26 <0.02 

0.61 <0.02 

1.96 0.41 

1.23 0.37 

0.56 <0.02 

0.50 <0.02 

0.48 <0.02 

0.56 <0.02 

0.65 0.10 

0.60 <0.02 

tQAbbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble .AB-DTPA= Ammonium Bicarbonate-DTPA. MO= Acid Ammonium Oxalate 

Report lD S1406012001 

Date Reported 6/1 8/2014 

Work Order S1406012 

.'..,.Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base. ABP= Acid Base Potential. PyrS= Pyritic Sulfur. Pyr+Org= Pyritic Sulfur + Organic Sulfur. Neutral. Pot.= Neutralization Potential 

'°Miscellaneous Abbreviations : SAR= Sodium Adsorption Rat io. CEC= Calion Exchange Capacity , ESP= Exchangeable Sodium Percentage 

Reviewed by: _ K_.,,_v_~•_J:._._-....._. A_...::s_·_· ~_c_c_._&-_"I___.. ________ _ 
Page 2 of 2 
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.:l..mJ: Inter-Mountain Labs----------------------------------

Brook Mine 

Your Environmental Monitoring Partner 

'"""-"'°'"n••" 1.u s 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Date: 7/25/2014 
121 
N --- . . ····-· ... --- . -- ·---====== :-:====-----

" N 
-..J 

" N 
121 
N 
121 

CLIENT: RAMACO CASE NARRATIVE 
Project: 

Lab Order: 

Brook Mine Topsoil 

S1407102 
Report ID: S1407102001 

Samples R21, R22, R23, R24, R25, R26, and R27 were received on July 3, 2014. 

Samples were analyzed using the methods outlined in the following references: 

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978 
American Society of Agronomy, Number 9, Part 2, 1982 
USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969 
Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984 
New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987 
State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining, April 1988 
Montana Department of State Lands, Reclamation Division: Soil , Overburden, and Regraded Spoil Guidelines, December 
1994 
State of Nevada Modified Sobek Procedure 
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition 

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as 
indicated in this case narrative. 

Reviewed by: <~ ~ c...9--'\__. 

Karen Secor, Soil Lab Supervisor 
Page 1 of 1 
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RAMACO Brook Mine 

~ a Your Environmental Monitoring Partner 
C2I ••n•-M•••,.•• , ... Inter-Mountain Labs --16_7_3_T_e_rr_a_A_ven_u_e_, -S-h-eri_da_n_, Wy-orn-i-ng_8_2_8_0_1 _p_h_: (-3-07_)_6_7-2--8-94_5 ____________________________ _ 

Project: Brook Mine Topsoil 

Date Received: 713/2014 

Oepths pH 

L•blD Sample 10 Inches s.u. 

S1407102-001 R21 0-3 7.8 

S 1407102-002 R21 3-10 7.8 

S1407102-003 R22 °"" 7.8 

S1407102-004 R22 4-14 7.8 

S 1407102-005 R22 14-26 7.8 

S1407102-006 R23 0-4 74 

S1407102-007 R23 4- 15 7.7 

S1407102-008 R23 15-26 7.8 

S 1407102-009 R23 26-42 7.7 

2-010 R24 0-3 6.2 

2-011 R24 3-10 6.4 

S1407102-012 R24 10-18 7.6 

S1407102-013 R25 0-5 6.8 

S1407102-014 R25 S-14 6.7 

S1407102-015 R25 14-27 6.9 

S1407102-016 R25 27-40 7.5 

S1407102-017 R25 40-52 7.4 

S1407102-018 R25 52~2 7.5 

S1407102-019 R25 62-72 7.4 

S1407102-020 R26 0-4 6.9 

These results apply only to lhe samples tssted. 

Soil Analysis Report 

RAMACO 

250 West Main Street, Sui1e 210 

Lexington, KY -40507 

Electrical Organic 

Saturation Conductivity Matter 

"· dS/m % 

47.7 0.47 2.9 

55.9 0 .32 2.9 

62.0 0.40 3.5 

59.6 0.40 3.0 

59.0 0.44 2.9 

70.9 0.51 6.4 

48.4 0.57 2.9 

45.3 1.06 2.4 

45.0 2.02 2.2 

56.2 0.26 3.3 

53.9 0.24 2.1 

52.4 4.29 1.6 

78.1 0.65 6.4 

62.5 0.27 5.0 

62.9 0.65 3.8 

61 .2 0.56 3.2 

50.3 0.92 3.3 

52.0 0.58 2.6 

50.4 0.78 1.8 

77.0 0.70 5.6 

PE PE 

Calcium Magnesium 

moq/l meqll 

2.49 0.41 

2.34 0.36 

2.76 0.46 

2.43 0.53 

2.68 0.85 

2.24 1.16 

2.18 1 23 

3.95 4.14 

9.52 10.1 

0.37 0.47 

0.55 2.50 

5.10 18.3 

3.39 2.30 

1.11 0.83 

3.42 2.36 

2.57 1.78 

4.96 3.25 

3.39 2.39 

4.32 2.99 

3.76 2.55 

Abbrevia11ons lo, axtractants: PE= Sa1urated Paste Extract, H20Sol• water soluble,AB-OTPA= Ammonium Bicart>onat&-OTPA, AAO= Acid Ammonium Oxalat• 

ReportlD: S1407102001 

Date Reported: 7125/2014 

Worl< Order: S1407102 

PE 

Sodium SAR 

moq/l 

0.27 0.22 

0.15 0.13 

0.43 0.34 

0.44 0.36 

0.34 0.26 

0.38 0.29 

0 37 0.28 

1.70 0.65 

2.66 0.85 

0.82 1.27 

1.59 1.29 

25.2 7.37 

0.79 0.47 

0.56 0.57 

0.74 0.43 

0.71 0.48 

1.01 0.50 

1.01 0.59 

0.9" 0.49 

0.79 0.45 

Abbrovialions used in acid base accounting: T.S.= Talat Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr•Org= Py,itic Sulfur+ Organic Sulfur, Neutral. Pot= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium AdsO<ption Ratio, CEC• Cation Exchange Capacity, ESP= Exchangeable Sodium Pen:entage 

.lc(~A,.s..ec..9-'\.__ 
Reviewed by: --'----'--------------

Karen Secor, Soil Lab Supervisor 

October 2014 

Page 1 of 4 
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RAMACO Brook Mine 

~ Your Environmental Monitoring Partner 
' • Inter-Mountain Labs --16_7_3_T_e_rr_a_A_v_e_n_u_e_-S_h_e-rid_a_n ___ W_y_o_m_in_g_8_2_8_0_1_p_h_:_(3_0_7_) _67_2 ___ 89-4_5 ______________________________ _ 

Project: Brook Mine Topsoil 

Date Received: 7/3/2014 

Oepl!ls Sand 

ublO Sample ID Inches % 

S 1407102-001 R21 0-3 52.0 

S1407102-002 R21 3-10 46.0 

S1407102-003 R22 0--1 <40.0 

S1407102-004 R22 4-14 36.0 

S 1407102-005 R22 14-26 36.0 

S1407102-006 R23 0-4 42.0 

S1407102-007 R23 4-15 46.0 

S1407102-008 R23 15-26 52.0 

S1407102-009 R23 26--42 52.0 

02--010 R24 0-3 24.0 

~-011 R24 3-10 22.0 

S1407102-012 R24 10-18 20.0 

S1407102-013 R25 0-5 18.0 

S1407102--01 4 R25 5-14 16.0 

S1407102-015 R25 14-27 14.0 

S1407102-016 R25 27--10 14.0 

S1407102-017 R25 40-52 26.0 

S1407102-018 R25 52-62 14.0 

S1407102-019 R25 62-72 24 .0 

S1407102-020 R26 0-4 34 .0 

These results apply only to the samples tested. 

Silt 

% 

35.0 

39.0 

45.0 

44.0 

43.0 

44.0 

37.0 

30.0 

29.0 

53.0 

48.0 

41 .0 

47.0 

47.0 

45.0 

43.0 

43.0 

46.0 

39.0 

41 .0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington, KY 40507 

Clay Texture 

'f, 

13.0 Sandy Loam 

15.0 Loam 

15.0 loam 

20.0 loam 

21 .0 Loam 

14.0 Loam 

17,0 Loam 

18.0 Sandy Loam 

19.0 Sandy Loam 

23.0 Silty Loom 

30.0 Oayloam 

39.0 Clay Loam 

35.0 Silty Clay Loam 

37.0 Silty Clay Loam 

41 0 SiltyOay 

43.0 Silty Oay 

31 .0 Clay loam 

40.0 Silty Clay 

37.0 Clay Loam 

25.0 loam 

Boron Nitrale(as N) 

pPm ppm 

0.29 

0.33 

0.29 

0.22 

0.28 

0.63 

0.61 

0.57 

0.56 

0.30 

0.31 

0.44 

0.38 3.4 

0.28 4.7 

0.48 4.2 

0.42 1.1 

0.25 

0.28 

0.49 

0.38 2.6 

Abbreviations for extractants: PE= Saturated Paste Extract, H20So,= water soluble,AB-DTPA= Ammonium Bicarbonate-OTPA, MO= Acid Ammonium Oxalate 

Repo,t ID: S1407102001 

Date Reported: 712512014 

Work Order: S1407102 

Available Available 

Phosphorus Potassium Setenium 

ppm ppm ppm 

<0,02 

<0,02 

<0.02 

<0.02 

<0,02 

<0.02 

<0 02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

25.2 167 <0,02 

13.6 148 <0.02 

11 4 157 <0.02 

9.2 161 <0.02 

<0.02 

<0.02 

<0.02 

46.6 193 <0.02 

Abbreviations used in acid base accounting: T.S .= Total Sulfur, AB= Acid Base, ASP= Acid Base Potential, PyrS= Pynt,c Sulfur , Pyr•Org= Pyritic Sutfur • Organic Sulfur. Neutral. Pot.= Neutralization Potential 

l\4isceUaneous ~breviations: SAR= Sodium Adsorption Ratio, CEC~ Cation Exchange Capacity, ESf>;, Exchangeable Sodium Percentage 

Reviewed by: <~A-S..tuY\....... 
Page 2 of 4 

Karen Secor, Soil Lab Supervisor 

TFN62/025 
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RAMACO Brook Mine 

~ -~ 
121 ~ Inter-Mountain Labs---------------------------------------------------

Your Environmental Monitoring Partner 

1673 Terra Avenue, Sheridan, Wyoming 82601 ph · (307) 672-6945 

Soil Analysis Report 

RAMACO Report ID: S1407102001 

250 West Main Street, Suite 210 

Project: Brook Mine Topsoil Lexington, KY 40507 Date Reported: 7/25/2014 

Date Received: 7/3/2014 Worl< Order: S1407102 

Electrical Organic PE PE PE 

Depths pH Saturation Conductivity Maner Calcium Magnesium Sodium SAR 

Lab ID Sample ID Inches s.u. o/, dS/m % meq/\. meq/\. moq/L 

S 1407102-021 R26 4- 16 7.2 62.2 0 .45 4.6 2.61 1.50 0.52 0.36 

51407102-022 R26 16--26 7.8 46.0 0.34 1.4 1.52 0.90 0.56 0.51 

S 1407102-023 R26 26-40 7.7 61 .7 0.33 1.6 1.57 0.94 0.41 0.37 

51407102-024 R26 40-52 7.6 42.5 0.44 1.1 1.77 1.13 0.10 0.56 

S1407102-025 R26 52~2 7.8 40.1 0.29 1.3 1.57 1.96 0.44 0.33 

51407102-026 R26 62-72 7.8 45.1 0.53 0.8 2.55 1.49 0.54 0.38 

S1407102-027 R27 0-3 6.3 33.1 0.16 1.3 041 072 0.33 0.44 

S1407102-028 R27 3-9 7.8 44.0 0 .33 1.1 1.14 2.20 0.46 0.36 

S1407102-029 R27 9-16 7.9 50.2 3.70 0.7 23.3 31.7 3.24 0.62 

These results appty only to the samples tested. 

Abbreviations ror extractants: PE ::i: Saturated Paste Extract, H20Sof:: water soluble,AB-OTPA= Ammonium Blcarbonate--OTPA, AAO= Acid Ammonium Oxalate 

Abbreviations used in aod base accounting: T.S.= Total Sulfur, AB= Add Base, ABP= Acid Base PotcnOal. PyrS= Pyrjtjc Sulfur, Pyr•O'g= Pyritic Sulfur+ Organic Sutfin, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SARz Sodium Adsorption Ratio, CEC:s Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

-K~A-.:S:.eC-6)'\._.. 
Reviewed by: -~--~--------------

Karen Secor, Soil lab Supervisor 

October 2014 

TF 
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RAMACO Brook Mine 

-~ Your Environmental Monitoring Partner ~ Inter-Mountain Labs-------------------------------------------------------
1673 Terra Avenue, Sheridan , Wyoming 82801 ph : (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Project: Brook Mine Topsoil Lexington, KY 40507 

Date Received: 7/312014 

Depths Sand Sill Clay Texture Boron Nitrale(as N) 

lab ID Sample ID Inches o/, % % ppm ppm 

S1407102--021 R26 4-16 36.0 41 .0 23.0 Loam 0.19 4 .6 

S1407102--022 R26 16-28 42.0 37.0 21 .0 Loam 0.15 1.3 

S1407102--023 R26 21)-.4() 23.0 52.0 25.0 Silty Loam 0.16 0.9 

S1407102-024 R26 40-52 28.0 42.0 30 .0 Clay Loam 0.24 

S1407102-025 R26 52-62 32.0 42.0 26.0 Loam 0.22 

S1407102-026 R26 62-72 30 0 45.0 25.0 Loam 0.17 

S1407102-027 R27 0-3 37.0 46.0 22 0 loam 0.20 

S1407102--028 R27 3-9 16.0 47.0 37.0 Sdty Clay Loam 0.25 

S1407102--029 R27 9-18 14.0 52.0 34 .0 Silty Clay L011m 0.84 

These resulls apply only to the samples tested . 

Abbreviations for extmdants: PE :s Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bic.arbonate-OTPA. AAO• Add Ammonium Oxalate 

ReportlD : S1407102001 

Date Reported: 712512014 

Work Order: S1407102 

Available Available 

Phosphorus Polassium Selenium 

ppm ppm ppm 

16.4 92 <0.02 

6.4 65 <0.02 

6.1 70 <0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

Abbreviations used in add base accounting: T.S . .:: Total Sulfur, AB= Acid Base, ASP= Acid Base Potential, PyrS= Pynhc Sulfur. Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral . Pot . .= Neutralization Potential 

Miscellaneous Abbreviations: SAR3: Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP:a Exchangeable Sodium Percentage 

J<"'~A..s..e~ 
Reviewed by: -~---=--------------

Karen Secor, Soil Lab Supervisor 
Page 4 of 4 

October 2014 Addendum D7-2-25 DEQ Ex. 4-105



RAMACO Brook Mine 
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RAMACO Brook Mine 

D8 VEGETATIONINVENTORY 

A vegetation assessment of RAMACO's Brook Mine was conducted by 

BKS Environmental Associates, Inc. (BKS) of Gillette, Wyoming in 2013. The 

vegetation assessment by BKS is reported in Addendum 08-1 (Baseline 

Vegetation Assessment). 

D8.1 Survey Methodology 

D8.1.1 General 

All sampling procedures were designed according to the Wyoming 

Department of Environmental Quality, Land Quality Division (WDEQ/LQD) 

Rules and Regulations for Coal Permitting, Chapter 2 (WDEQ/LQD, 2012), and 

multiple consultations with the WDEQ/LQD. Baseline vegetation assessment 

sampling methodology derived by BKS was approved by WDEQ/LQD prior to 

fieldwork. All sampling procedures outlined in the approved WDEQ baseline 

vegetation sampling methodology were executed as approved. 

D8. 1.2 Vegetation Community Mapping 

Vegetation communities were mapped usmg 2011 U.S. Department of 

Agriculture National Agricultural Imagery Program (NAIP) True Color aerial 

imagery, and were later verified through field surveys. All areas within a ½-mile 

buffer boundary were mapped, but field verification of the vegetation 

communities within the ½-mile buffer was not necessary, and vegetation 

sampling was not conducted within the buffer. 

D8.1.3 Selection of Sample Point Locations 

A computerized systematic grid (through ArcGIS) was used to randomly 

locate the maximum number of sample points within each vegetation 

community occurrmg within the Brook Mine Study Area as defined in 

Addendum 08-1. These computer generated random locations were uploaded 

to a hand-held Global Positioning System (GPS) for location in the field. 

Samples were taken in numerical order until the minimum sample size was 

July 2015 TFN 6 2/025 08-1 

RECD JUL 30,2015 
DEQ Ex. 4-108



RAMACO Brook Mine 

attained, and then until either sample adequacy was met or the required 

maximum number of samples had been collected. The Rabbitbrush Shrubland 

(less than two acres in size) and disturbed areas were excluded from 

quantitative vegetation sampling. 

D8.1.4 Cover Sampling of Vegetation Communities 

Line-transect point-intercept methods were used to collect percent 

absolute cover data within the vegetation communities. Percent cover 

measurements were taken from point-intercepts at 1-meter intervals along a 

50-meter cover transect using a laser point device at each sample location. 

Each 50-meter cover transect began at its specified random origin point and 

extended in a random compass direction. Transects that exceeded the 

boundaries of the vegetation community being sampled were redirected back 

into its vegetation community at a 90-degree angle from the original transect 

direction at the point of intercept. In instances where a 90-degree angle of 

reflection did not place the transect within the sampled vegetation community, 

a 45-degree angle of reflection was used. 

Each 50-meter cover transect represented a single sample point within 

the given vegetation community. Each point-intercept represented 2% of the 

cover measurement. Percent cover measurements recorded "first-hit" point

intercepts by live foliar vegetation species, litter, rock, or bare ground. 

"Second-hits" on vegetation were recorded, but used only for the purpose of 

constructing a plant species list for each vegetation community. 

Percent vegetation cover is the vertical projection of the general outline of 

plants to the ground surface. All "first-hit" point-intercepts of living vegetation 

and growth, produced during the current growing season, were counted toward 

total vegetation cover. Lichen and moss were not included in total vegetation 

cover. Total vegetation cover data was summarized by computing absolute 

(mean) cover, relative cover(% of total vegetation cover), frequency, and relative 

frequency(% of total plot occurrences for each plant species). 

July2015 TFN 6 2/025 D8-2 
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RAMACO Brook Mine 

Total ground cover equals the sum of cover values for percent vegetation, 

percent litter, and percent rock. Litter included all non-living organic material 

that was recognizable. Rock fragments were recorded when equal to or greater 

than two centimeters m size (i.e., sheet flow, minimum non-erodible particle 

size). Total ground cover measurements were expressed m absolute 

percentages for each sample point. 

DS.1.5 Shrub and Tree Density 

Shrub density data was collected m conjunction with the randomly 

selected cover sampling, wherever possible. Shrub density sampling was 

accomplished by counting each individual full, half-, and sub-shrub species 

within a 1-meter wide belt transect centered over the SO-meter cover transect, 

yielding a 100-m2 belt transect. Shrub density belt transects were sampled 

until either sample adequacy was achieved or the maximum number of 

samples were reached for a given vegetation community. General 

approximations of shrub heights were recorded; however, shrub height 

measurements were not summarized for purposes of this report. 

Tree counts were conducted using 2011 NAIP True Color aerial imagery. 

Trees counts were only conducted within vegetation communities which had 

trees present. 

DS.1.6 Species Diversity and Composition 

Species diversity was assessed by recording all plant species observed 

within the same 100-m2 belt transect used for determining shrub density. 

These observations provide a measurement of the total species diversity for 

each vegetation community. 

DS.1.7 Sample Adequacy 

Sample adequacy for absolute total vegetation ground cover was tested 

for each of the sampled vegetation communities using the formula and 

confidence levels outlined in Addendum 08-1 Section 08-1.2.9. 
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08.1.8 Extended Reference Area 

For the purposes of this permit, Extended Reference Area (EXREFA) is a 

native land unit that will be used to evaluate revegetation success for each of 

the same native vegetation communities affected by the proposed activities. The 

EXREFA is all of the unaffected area for each native vegetation community. 

08.1. 9 Cropland and Pastureland Productivity 

No prime cropland or pastureland lands of state-wide importance are 

within the Brook Mine Permit Area. 

08.2 Vegetation Survey Results 

Table D8.2-1 presents the vegetation unit mappmg acreages for the 

Brook Mine. Exhibit D8.2-1 provides the vegetation polygons on a photo base 

for the Brook Mine. Addendum D8-1 gives the detailed report by BKS of the 

vegetation assessment for the Brook Mine. 

08.3 References 

Wyoming Department of Environmental Quality/ Land Quality Division 
(WDEQ/LQD). (2012, December). Chapter 2: Permit Application 
Requirements. Retrieved 2014, from 
http:/ /soswy.state.wy.us/Rules/RULES/8881 .pdf 
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T bl D8 2 1 V t t a e - ege a 10n s urvey s ummary 

Vegetation Community 
Brook Mine Permit Area 

Acres % of Area 
Agricultural Land 4.5 0.1 

Big Sagebrush Shrubland 913.7 20.1 

Bottomland Sage brush Grassland 50.6 1.1 

Pine and Juniper Woodland 67.7 1.5 

Prairie Dog Modified Grassland 436.7 9.6 

Rabbitbrush Shrubland 1.3 <0.1 

Reclaimed Grassland 596.7 13.1 

Riparian Woodland 57.2 1.3 

Rough Breaks Mixed Shrubland 576.0 12.7 

Scoria Grassland 726.0 16.0 

Upland Grassland 995.9 21.9 
Disturbance 109.7 2.4 

Water 12.8 0.3 

Total 4,548.8 100.1 

July 2015 TFN 6 2/025 
~CD JU L 30,2 015 

D8-Tl 
DEQ Ex. 4-112



DEQ Ex. 4-113



RAMACO Brook Mine 

ADDENDUM DS-1 

Baseline Vegetation Assessment 
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D8-1 BASELINE VEGETATION ASSESSMENT 

D8-1.1 Introduction 

RAMACO proposes to open-pit mme coal in north central Sheridan 

County, Wyoming, at the Brook Mine. The proposed Brook Mine is located 

approximately 15 miles northwest of Sheridan, Wyoming, between Ranchester 

and Acme, Wyoming. 

At the time of 2013 quantitative baseline vegetation assessments, the 

proposed Brook Mine Permit Area encompassed approximately 5,994.7 acres. 

However, the Brook Mine Permit Area proposed by RAMACO for the Wyoming 

Mine Permit Application only includes approximately 4,548.8 acres of the 

5,994.7 acre permit area (referenced within this report as the proposed Brook 

Mine Permit Area). As a result, the entire 5,994.7 acre permit area was 

evaluated during baseline vegetation assessments (referenced within this report 

as the Brook Mine Study Area). Attachment D8-1-G contains a map of the 

Brook Mine Study Area and proposed Brook Mine Permit Area evaluated during 

2013 baseline vegetation assessments. Attachment D8-1 -K contains the 

sampling plan as approved by WDEQ/LQD on August 28, 2013. 

The Brook Mine Study Area is located in all or portions of: 

• Sections 10, 11, 12, 13, 14, 15, 21, 22, 23, 24, 26, 27, and 28 T57N 
R85W 

• Sections 7, 8, 9, 10, 15, 17, 18, 19, 20, and 22 T57N R84W 

The proposed Brook Mine Permit Area is located in all or portions of: 

• Sections 10, 11, 12, 13, 14, and 15 T57N R85W 

• Sections 7, 8, 9, 10, 15, 17, 18, 19, 20, 21, 22, and 27 T57N R84W 

This report presents baseline information on the vegetation communities 

occurring within the approximately 5,994.7 acre Brook Mine Study Area which 

includes the majority of the 4,548.8 acre proposed Brook Mine Permit Area. 
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Portions of the proposed Brook Mine Permit Area not included in the Brook 

Mine Study Area were added during an October 2014 permit boundary change 

following completion of the baseline vegetation study. 

D8-1.2 Methodology 

All sampling procedures were designed according to the Wyoming 

Department of Environmental Quality - Land Quality Division (WDEQ) Rules 

and Regulations for Coal Permitting, Chapter 2 (December 2012) and multiple 

consultation with the WDEQ from April 2013 to May 2014. Baseline vegetation 

sampling methods for the Brook Mine Study Area were derived by BKS 

Environmental Associates, Inc. (BKS), of Gillette, Wyoming, in April 2013, prior 

to the on-site visit with WDEQ and was revised in May 2013, prior to grazing 

enclosure placement. A final revision was submitted in June 2013, prior to 

baseline vegetation sampling, due to an extension in the permit area from the 

time grazing enclosure placement occurred till quantitative baseline vegetation 

sampling occurred. WDEQ approved the baseline vegetation sampling 

methodologies and subsequent revisions derived by BKS in May, June, and 

July 2013. 

All sampling procedures outlined in the approved WDEQ baseline 

vegetation sampling methodologies were executed as approved with the 

following exceptions: 

• Maximum number of production plots sampled in the Riparian 
Woodland vegetation community was 48 vs 50, 

• Maximum number of shrub density belt transects sampled 1n the 
Riparian Woodland was 46 vs 50, and 

• Maximum number of shrub density belt transects sampled 1n the 
Rough Breaks Mixed Shrubland was 49 vs 50. 

WDEQ was consulted immediately following completion of baseline 

vegetation field sampling to gain approval of the above exceptions to the 

approved baseline vegetation sampling methodology. In addition, the WDEQ 

TFN 6 2/025 
July 2015 ~ECO JUL 30,2015 Addendum D8-1 -5 

DEQ Ex. 4-118



RAMACO Brook Mine 

was consulted to determining if additional shrub density or production 

sampling was required due to sample adequacy not being attained after 

maximum sample numbers were sampled for all other vegetation communities. 

WDEQ approved the exceptions to the approved baseline vegetation sampling 

methodology and determined additional sampling to acquire sample adequacy 

was not required. 

D8-1.2.1 Timing of Baseline Vegetation Assessments 

BKS conducted: 

• Vegetation community mapping in April and June 2013, 
• Grazing enclosure placement April 30-May 2, 2013, 
• Blowout penstemon (Penstemon haydeniz) surveys June 4, 2013, 
• Baseline vegetation sampling July 1-12, 2013, and 
• Ute ladies'-tresses (Spiranthes diluvialis) surveys July 31, 2013. 

D8-1.2.2 Vegetation Community Mapping 

Eleven vegetation communities were identified within the Brook Mine 

Study Area: Agricultural Land, Big Sagebrush Shrubland, Bottomland 

Sagebrush Grassland, Pine and Juniper Woodland, Prairie Dog Modified 

Grassland, Rabbitbrush Shrubland, Reclaimed Grassland, Riparian Woodland, 

Rough Breaks Mixed Shrubland, Scoria Grassland, and Upland Grassland. 

Vegetation communities were mapped using 2011 National Agricultural 

Imagery Program (NAIP) True Color aerial imagery and verified through field 

surveys in April and June 2013. Extent and number of vegetation communities 

throughout the Brook Mine Study Area were agreed upon by WDEQ, RAMACO, 

and BKS personnel during the on-site visit in April 2013, and additional 

consultation with the WDEQ following an extension of the permit area in June 

2013. 

Disturbed areas within the Brook Mine Study Area were identified and 

mapped, based on the scale of the available mapping. All areas within a half

mile of the Brook Mine Study Area and proposed Brook Mine Permit Area were 
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mapped based on review of 2011 NAIP True Color ortho aerial imagery image 

and known expressions of the aerial imagery within the Brook Mine Study 

Area. Field verification of the vegetation communities within the half-mile 

buffer was not necessary, and vegetation sampling was not conducted within 

the half-mile buffer. 

D8-1.2.3 Selection of Sample Point Location 

A computerized systematic grid (through ArcGIS) was used to randomly 

locate the maximum number of sample points, as outlined in the WDEQ 

approved baseline vegetation sampling methodology, within the 10 vegetation 

community which were quantitatively sampled within the Brook Mine Study 

Area, prior to grazing enclosure placement: Agricultural Lands (n=20); 

Bottomland Sagebrush Grassland (n=25); Pine and Juniper Woodland (n=15); 

Reclaimed Grassland (n=l0); and Big Sagebrush Shrubland, Prairie Dog 

Modified Grassland, Rough Breaks Mixed Shrubland, Riparian Woodland, 

Scoria Grassland, and Upland Grassland (n=50). 

Due to an extension in the permit area between grazing enclosure 

placement and quantitative vegetation sampling, additional sample point 

locations were generated, through the same manner described above, in all 

vegetation communities except the Pine and Juniper Woodland and Scoria 

Grassland to ensure cover, production, and shrub density sampling were 

conducted in all portions of these vegetation communities. 

These computer generated random locations were uploaded to a hand

held Global Positioning System (GPS) unit for actual location in the field. 

Sample point locations were sampled in numerical order until the minimum 

sample size was attained and then, until either sample adequacy was met or 

the required maximum number of samples had been collected. 

The Rabbitbrush Shrubland (less than two acres in size) and disturbed 

areas were excluded from quantitative vegetation sampling. 
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D8-1.2.4 Sample Intensity 

Where possible, cover, production, and shrub density sampling was 

conducted at the same sample point location. Therefore, a total of 457 

locations were sampled within 10 vegetation communities within the Brook 

Mine Study Area (Table 08-1): Agricultural Lands and Bottomland Sagebrush 

Grassland (n=25); Big Sagebrush Shrubland (n=90); Pine and Juniper 

Woodland (n = 15); Prairie Dog Modified Grassland (n =40); Reclaimed Grassland 

(n= 10); Riparian Woodland (n=49); Rough Breaks Mixed Shrubland (n=69); 

Scoria Grassland (n=S0); and Upland Grassland (n=84) . 

Of the 457 locations sampled within the Brook Mine Study Area, 358 

locations occurred within the proposed Brook Mine Permit Area (Table 08-1): 

Big Sagebrush Shrubland (n=74); Bottomland Sagebrush Grassland (n=l 7); 

Prairie Dog Modified (n=34); Riparian Woodland (n=25); Rough Breaks Mixed 

Shrubland (n=53); Reclaimed Grassland (n=8); and Upland Grassland (n=81). 

All Pine and Juniper Woodland (n=15) and Scoria Grassland (n=S0) sample 

locations occurred within both the Brook Mine Study and proposed Brook Mine 

Permit Areas. No Agricultural Land sample locations occurred within the 

Brook Mine Permit Area. 

D8-1.2.5 Cover Sampling of Vegetation Communities 

Line-transect point-intercept methods were used to collect percent 

absolute cover data within all vegetation communities (Table 08-1). Percent 

cover measurements were taken from point-intercepts at I-meter intervals 

along a SO-meter cover transect using a laser point device at each sample 

location. Each SO-meter cover transect began at its specified random origin 

point and extended in a random compass direction. Transects that exceed the 

boundaries of the vegetation community being sampled were redirected back 

into its vegetation community at a 90 degree angle from the original transect 

direction at the point of intercept. In instances where a 90 degree angle of 
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reflection did not place the transect within the sampled vegetation community, 

a 45 degree angle of reflection was used. 

Each 50-meter cover transect represented a single sample point within 

the given vegetation community. Each point-intercept represented 2% of the 

cover measurement. Percent cover measurements recorded "first-hit" point

intercepts by live foliar vegetation species, litter, rock, or bare ground. 

"Second-hits" on vegetation were recorded, but used only for the purpose of 

constructing a plant species list for each vegetation community. 

Percent vegetation cover is the vertical projection of the general outline of 

plants to the ground surface. All "first-hit" point-intercepts of living vegetation 

and growth, produced during the current growing season, were counted toward 

total vegetation cover. Lichen and moss were not included in total vegetation 

cover. Total vegetation cover data was summarized by computing absolute 

(mean) cover, relative cover(% of total vegetation cover), frequency, and relative 

frequency(% of total plot occurrences for each plant species). 

Total ground cover equals the sum of cover values for percent vegetation, 

percent litter, percent cryptograms, and percent rock. Litter included all non

living organic material that was recognizable. Rock fragments were recorded 

when equal to or greater than 2-centimeters in size (i.e., sheet flow, minimum 

non-erodible particle size). Total ground cover measurements were expressed 

in absolute percentages for each sample point. 

D8-1.2.6 Production Sampling of Vegetation Communities 

Annual herbaceous production was quantitatively sampled within each 

vegetation community except (Table 08-1): Agricultural Land, Prairie Dog 

Modified Grassland, Pine and Juniper Woodland, and Reclaimed Grassland. 

Each production quadrat covered an area of 1-square meter. All 2013 

aboveground biomass was clipped, as close to the ground as possible, and 

placed in paper bags. Major species (contributing greater than 2% relative 
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cover) were collected and bagged by species. Minor species (contributing less 

than 2% relative cover) were collected by life form, and relative percent 

contribution was estimated by species. Species lacking creditable value 

(SLCV), full shrubs, succulents, Yucca species, cushion plants, mosses, 

lichens, and trees were not clipped. Although clipping annual forbs is not 

required, annual forbs were collected in the field. 

Clipped biomass was dried in a forced air oven at 105° C for 24 hours 

and weighed on an electronic balance scale to the nearest 0.10 gram. Clipped 

samples contributing less than 0.10 gram of matter were considered trace 

samples and calculated at 0.03 grams of weight. The bag weight was 

calculated and subtracted from the sample weight to yield only the dry weight 

of the vegetative matter. The final results were reported in grams/m2 , 

pounds/ acre, and relative production(% of total production). 

All production quadrats, in the proposed Brook Mine Permit Area, were 

sampled within grazing enclosures. Each enclosure exceeded the quadrat size 

to accommodate the production quadrat and a buffer area. Permanent fences 

used to control livestock grazing were considered a type of grazing enclosure. 

Grazing enclosures were not utilized in the southern portion of the Brook Mine 

Study Area, due to cattle grazing occurring prior to the extension of the permit 

area. Although cattle grazing occurred within the southern portion of the 

Brook Mine Study Area prior to quantitative production sampling, regrowth 

between grazing and quantitative sampling negated the early season grazing 

effects on herbaceous production in the affected vegetation communities: Big 

Sagebrush Shrubland, Bottomland Sagebrush Grassland, Riparian Woodland, 

and Rough Breaks Mixed Shrubland. 

Production within the Agricultural Land vegetation community was not 

quantitatively sampled, but an 11 year county-wide productivity mean (2003-

2013) based on National Agriculture Statistics Service (NASS) yield data for 

Sheridan County, Wyoming, was calculated. 
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DS-1.2.7 Shrub and Tree Density Sampling of Vegetation Communities 

Shrub density was collected in conjunction with randomly selected cover 

transects, wherever possible. Shrub density sampling was accomplished by 

counting each individual full, half-, and sub-shrub species within a I-meter 

wide belt transect centered over the SO-meter cover transect, yielding a 100-

square meter belt transect. Shrub density belt transects were sampled until 

either sample adequacy was achieved or the maximum number of samples 

were reached for a given vegetation community. General approximations of 

shrub heights were recorded; however, shrub height measurements were not 

summarized for purposes of this report. 

Tree counts were conducted using 2011 NAIP True Color aerial imagery. 

Trees counts were only conducted within vegetation communities which had 

trees present: Pine and Juniper Woodland, Rough Breaks Mixed Shrubland, 

and Riparian Woodland. 

DS-1.2.8 Species Diversity and Composition 

Species diversity was assessed by recording all plant species observed 

within the same 100-square meter belt transect used for shrub density. These 

observations provide a measurement of the total species diversity for each 

vegetation community. Species diversity data was reported as the average 

number of species per 100-square meter belt transect and total number of 

species within each vegetation community, based on the comprehensive list of 

sampled and observed plant species. Species diversity calculations did not 

include SLCV: halogeton (Halogeton glomeratus), Japanese brome (Bromus 

japonicus), cheatgrass (Bromus tectorum), summercypress (Bassia sieversiana), 

Russian thistle (Salsola tragus), State Designated Noxious Weeds, or Sheridan 

County Declared Weeds. The number of species diversity belt transects 

equaled the number of SO-meter cover transects within each vegetation 

community. Sample adequacy was not required for species diversity and 

composition. 
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Based on the cover transect data, the total number of plant species and 

the total number of plant species with greater than 2% relative vegetation 

cover, by life form, was determined for each vegetation community. 

A comprehensive plant species list of all plant species encountered 

during 2013 quantitative vegetation assessment was compiled. Plant species 

encountered during other on-site vegetation assessments conducted in April, 

May, June, July, and late October 2013, were also included in the 

comprehensive plant species list. Plant species were compiled by life form and 

vegetation community. Scientific nomenclature follows the Rocky Mountain 

Vascular Plants of Wyoming (Dorn 2001). 

D8-1.2.9 Sample Adequacy 

Sample adequacy for absolute total vegetation cover, total ground cover, 

production, and shrub density was evaluated for each of the sampled 

vegetation communities, using the following formula: 

nmin = 2(sz)2 

(dx)2 

Where nmm = the number of sample points needed in a given vegetation 

community 

s = sample standard deviation 
z = 1.28 for cover, shrub density, and grassland production, or 
z = 0.84 for shrubland production 
d = 0.1 for cover, shrub density, and grassland production, or 
d = 0.2 for shrubland production 
x = sample mean 

Confidence levels were determined when sample adequacy was not 

attained. 

D8-1.2.10 Extended Reference Area 

For the purposes of this permit Extended Reference Area (EXREFA) 

means a native land unit which will be used to evaluate revegetation success 
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for each of the same vegetation communities which were affected by the 

proposed activities. All Agricultural Land, Bottomland Sagebrush Grassland, 

Big Sagebrush Shrubland, Prairie Dog Modified Grassland, Pine and Juniper 

Woodland, Reclaimed Grassland, Riparian Woodland, Rough Breaks Mixed 

Shrubland, Scoria Grassland, and Upland Grassland vegetation communities 

unaffected by the proposed activities within the proposed Brook Mine Permit 

Area will serve as the EXREFA. The EXREFA will remain unaffected over the 

course of the project and will be as large as practical, at least two acres, 

considering land ownership patterns and land management history. 

D8-1.2.11 Cropland and Pastureland Productivity 

Cropland and pastureland were identified within the Brook Mine Study 

Area. However, the Natural Resource Service, Web Soil Survey, indicates areas 

of prime farmland or pastureland only exist within the Brook Mine Study Area 

with the application of irrigation. Prime cropland or pastureland, if the 

application of irrigation is present, occur in Sections 13, 23, and 24 T57N 

R85W and Sections 18 and 19 T57N R84W. No prime cropland or pastureland 

of statewide importance were indicated as occurring within the proposed Brook 

Mine Permit Area (NRCS 2014). 

D8-1.3 Results 

Tables are located in Attachment D8-1-A. Refer to Attachment D8-1-B for 

the comprehensive plant species list. Refer to Attachment D8- 1-C for the cover 

summanes, Attachment D8- 1-D for production summaries, and Attachment 

D8- 1-E for shrub density summaries. Refer to Attachment D8-1 -F for 

photographs. Refer to Attachment D8-1-G for a map illustrating the vegetation 

communities, sample locations, and weeds present within the Brook Mine 

Study and proposed Brook Mine Permit Areas. Cover, production, and shrub 

density raw data are presented m Attachments D8-1 -H, 

D8- 1-I, and D8- 1-J, respectively. Table D8-3 and the raw summaries in 

Attachments D8-1-H, D8-1-I, and D8-J provide mean data for the proposed 
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Brook Mine Permit Area. The following results are based on 2013 baseline 

vegetation assessments for the Brook Mine Study Area. 

D8-1.3.1 Vegetation Community Mapping 

The Brook Mine Study Area was approximately 5,994.7 acres 

(Table D8-2). The following 11 vegetation communities were present at the 

following approximate acreages: Agricultural Land 409.9 acres (6.8%), Big 

Sagebrush Shrubland 1,185.8 acres (19.8%), Bottomland Sagebrush Grassland 

132.5 acres (2.2%), Pine and Juniper Woodland 66.8 acres (1.1 %), Prairie Dog 

Modified Grassland 597.6 acres (10.0%), Rabbitbrush Shrubland 0.7 acres 

(<0.1 %), Reclaimed Grassland 713.5 acres (11.9%), Riparian Woodland 143.4 

acres (2.4%), Rough Breaks Mixed Shrubland 794.9 acres (13.3%), Scoria 

Grassland 726.1 acres (12.1 %), and Upland Grassland 1,025.8 acres (17.1 %). 

Disturbed areas, defined as lands disturbed by human activities, encompassed 

approximately 181.1 acres (3.0%), and water covered approximately 16.6 acres 

(0.3%). 

The proposed Brook Mine Permit Area was approximately 4,548.8 acres 

(Table D8-2). The following 11 vegetation communities were present at the 

following approximate acreages: Agricultural Land 4.5 acres (0.1 %), Big 

Sagebrush Shrubland 913.7 acres (20.1%), Bottomland Sagebrush Grassland 

50.6 acres (1.1%), Pine and Juniper Woodland 67.7 acres (1.5%), Prairie Dog 

Modified Grassland 436.7 acres (9.6%), Rabbitbrush Shrubland 1.3 acres 

(<0.1 %), Reclaimed Grassland 596.7 acres (13.1 %), Riparian Woodland 57.2 

acres (1.3%), Rough Breaks Mixed Shrubland 576.0 acres (12.7%), Scoria 

Grassland 726.0 acres (16.0%), and Upland Grassland vegetation communities 

occupied approximately 995.9 acres (21.9%). Disturbed areas encompassed 

approximately 109.7 acres (2.4%), and water covered approximately 12.8 acres 

(0.3%). Note: Acreages for the Pine and Juniper Woodland, Rabbitbrush 

Shrubland, and Scoria Grassland were the same in both the Brook Mine and 

proposed Brook Mine Permit Area; however, percentages were different. 
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D8-1.3.2 Agricultural Land 

This vegetation community comprised 409.9 of the 5,994.7 acre (6.8%) 

Brook Mine Study Area and 4.5 of the 4,548.8 acre (0.1 %) proposed Brook 

Mine Permit Area (Table D8-2). The Agricultural Land vegetation community 

was primarily located along the Tongue River in the southern portion of the 

Brook Mine Study and proposed Brook Mine Permit Areas. Alfalfa (Medicago 

sativa) and forage grasses were dominant in the multiple fields that comprised 

this vegetation community. Evidence of regular harvest and irrigation were 

observed within this vegetation community. 

D8-1.3.2.1 Cover 

Twenty-five, 50-meter cover transects were sampled within the 

Agricultural Land vegetation community (Table D8-l). Absolute total vegetation 

cover was 83 .8%. Absolute total ground cover was 97.5% (Table D8-3). 

Absolute bare soil and litter/rock percentages were 2.5% and 13.7%, 

respectively. Cryptograms were not observed within this vegetation community 

(Table D8-5). Introduced biennial/ perennial forbs were the dominant life form 

with 36.2% relative vegetation cover, followed by native cool season perennial 

grasses with 30.5% relative vegetation cover (Table D8-4). Alfalfa provided the 

highest relative vegetation cover at 32. 7%, while slender wheatgrass (Elymus 

trachycaulus) provided the next highest relative vegetation cover at 18.6% 

(Table D8-5). 

D8-1.3.2.2 Production 

Production within the Agricultural Land vegetation community was not 

quantitatively sampled. The 11 year county-wide productivity mean (2003-

2013), based on NASS yield data, was hay including alfalfa averaged 2.5 tons 

per acre and hay excluding alfalfa averaged 1.59 tons per acre within Sheridan 

County (NASS 2014). 
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DS-1.3.2.3 Shrub and Tree Density 

A few shrubs were observed along unmowed field edges. No trees were 

observed within the Agricultural Land vegetation community. 

DS-1.3.2.4 Species Diversity and Composition 

Excluding SLCV, 12 life forms and 43 plant species were sampled or 

observed within the Agricultural Land vegetation community (Attachment 

08-1-8). The mean number of plant species sampled or observed per belt 

transect (n=25) was 8.7 (Attachment O8-1-H). Native cool season perennial 

grasses were the most common life form encountered with 10 plant species 

sampled or observed. Native perennial forbs were the second most common life 

form with eight plant species sampled or observed (Attachment 08-1-8). Based 

on all plant species sampled on the cover transects, the following life forms had 

at least one plant species with greater than 2% relative vegetation cover: native 

cool season perennial grasses, introduced perennial grasses, and introduced 

biennial/ perennial forbs (Table 08-8). 

DS-1.3.3 Big Sagebrush Shrubland 

This vegetation community comprised 1,185.8 of the 5,994.7 acre 

(19.8%) Brook Mine Study Area and 913.7 of the 4,548.8 acre (20.1%) proposed 

Brook Mine Permit Area (Table 08-2). The Big Sagebrush Shrubland vegetation 

community was characterized by greater than 20% big sagebrush (Artemisia 

tridentata) cover. This vegetation community was found on alluvial aprons, 

hills, ridges, and terraces. Topography of these sites captures snow during the 

winter months, creating persistent drifts resulting in different vegetation types 

than adjacent sites where snow blows free. 
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(Table D8-3). Absolute bare soil and litter/ rock percentages were 11. 7% and 

29.1 %, respectively. Cryptograms provided 1.4% absolute cover (Table D8-5). 

Native full shrubs were the dominant life form with 44.1 % relative vegetation 

cover, followed by native cool season perennial grasses with 23.7% relative 

vegetation cover (Table D8-4). Big sagebrush provided the highest relative 

vegetation cover at 42.2%, while western wheatgrass (Elymus smithiz) provided 

the next highest relative vegetation cover at 6.4% (Table D8-5). 

DS-1.3.3.2 Production 

Fifty, 1-square meter quadrats were sampled within the Big Sagebrush 

Shrubland vegetation community (Table D8-1). Total production was 37.5 

g/m2 or 663.0 pounds/acre. Native cool season perennial grasses was the 

dominant life form and contributed 57 .6% of the relative production at 21.6 

g/m2 . Introduced annual grasses was the second most dominant life form and 

contributed 16.8% of the relative production at 6.3 g/m2 (Table D8-6). 

Bluebunch wheatgrass (Elymus spicatus) was the dominant plant species and 

contributed 23.7% of the relative production at 8.9 g/m2 (Attachment 

D8-1-D). 

DS-1.3.3.3 Shrub and Tree Density 

Fifty, 100-square meter belt transects were sampled within the Big 

Sagebrush Shrubland vegetation community (Table D8-1). Shrub density was 

1.2 shrubs/m2 or 4,926.0 shrubs/acre. Big sagebrush contributed 74.5% of 

the relative density at 0.9 shrubs/m2 (Table D8-7). No trees were observed in 

the Big Sagebrush Shrubland vegetation community. 

DS-1.3.3.4 Species Diversity and Composition 

Excluding SLCV, 12 life forms and 77 plant species were sampled or 

observed within the Big Sagebrush Shrubland vegetation community 

(Attachment D8-1-B). The mean number of plant species sampled or observed 

per belt transect (n=23) was 14.4 (Attachment D8-1-H). Native perennial forbs 
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were the most common life form encountered with 32 plant species sampled or 

observed. Native cool season perennial grasses were the second most common 

life form with eight plant species sampled or observed (Attachment D8-1-B). 

Based on all plant species sampled on the cover transects, the following life 

forms had at least one plant species with greater than 2% relative vegetation 

cover: introduced annual grasses, native cool season perennial grasses, 

introduced annual forbs, native perennial forbs, and native full shrubs (Table 

D8-8). 

D8-1.3.4 Bottomland Sagebrush Grassland 

This vegetation community comprised 132.5 of the 5,994.7 acre (2.2%) 

Brook Mine Study Area and 50.6 of the 4,548.8 acre (1.1 %) proposed Brook 

Mine Permit Area (Table D8-2). The Bottomland Sagebrush Grassland was 

characterized by highly productive grasses and grasslike plant species. 

Sagebrush and other shrubs were, but composed less than 20% of the canopy 

cover. This vegetation community occurred primarily on the eastern and 

southern portions of the proposed Brook Mine Study Area on deeper, fine

textured soils in low-lying areas occurring in drainage floodplains primarily 

along Hidden Water Creek. 

D8-1.3.4.1 Cover 

Twenty-five, SO-meter cover transects were sampled within the 

Bottomland Sagebrush Grassland vegetation community (Table D8-l). 

Absolute total vegetation cover was 72.8%. Absolute total ground cover was 

95.5% (Table D8-3). Absolute bare soil and litter/rock percentages were 4.5% 

and 22.7%, respectively. Cryptograms were not observed within this vegetation 

community (Table D8-5). Native cool season perennial grasses were the 

dominant life form with 31.7% relative vegetation cover, followed by native 

grasslikes and introduced perennial grasses with 15.0% relative vegetation 

cover, each (Table D8-4). Western wheatgrass provided the highest relative 

TFN 6 2/025 
RECD DEC 18,2015 

December 2015 Addendum D8-1 - 18 
DEQ Ex. 4-131



RAMACO Brook Mine 

vegetation cover at 18.3%, while crested wheatgrass (Agropyron cristatum) 

provided the next highest relative vegetation cover at 9. 9% (Table D8-5). 

DS-1.3.4.2 Production 

Twenty-five, I-square meter quadrats were sampled within the 

Bottomland Sagebrush Grassland vegetation community (Table D8-1). Total 

production was 120.0 g/m2 or 2,139.7 pounds/acre. Native cool season 

perennial grasses was the dominant life form and contributed 33.5% of the 

relative production at 40.2 g/m2 . Introduced perennial grasses was the second 

most dominant life form and contributed 24.0% of the relative production at 

28.8 g/m2 (Table D8-6). Western wheatgrass was the dominant plant species 

and contributed 28.3% of the relative production at 34.0 g/m2 (Attachment 

D8-1 -D). 

DS-1.3.4.3 Shrub and Tree Density 

Twenty-five, 100-square meter belt transects were sampled within the 

Bottomland Sagebrush Grassland vegetation community (Table D8-l). Shrub 

density was 0.5 shrubs/m2 or 2,216.1 shrubs/acre. White sagebrush 

(Artemisia ludoviciana) contributed 57 .3% of the relative density at 0.3 

shrubs/m2 (Table D8-7). No trees were observed within the Bottomland 

Sagebrush Grassland vegetation community. 

DS-1.3.4.4 Species Diversity and Composition 

Excluding SLCV, 13 life forms and 92 plant species were sampled or 

observed within the Bottomland Sagebrush Grassland vegetation community 

(Attachment D8-1-B). The mean number of plant species sampled or observed 

per belt transect (n=25) was 12.5 (Attachment D8- 1-H). Native perennial forbs 

were the most common life form encountered with 14 plant species sampled or 

observed. Native cool season perennial grasses were the second most common 

life forms with 13 plant species sampled or observed (Attachment D8-1-B). 

Based on all plant species sampled on · the cover transects, the following life 
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forms had at least one plant species with greater than 2% relative vegetation 

cover: introduced annual grasses, native cool season perennial grasses, 

introduced perennial grasses, native grasslikes, introduced annual forbs (Table 

D8-8). 

D8-1.3.5 Pine and Juniper Woodland 

This vegetation community comprised 66.8 of the 5,994.7 acre (1.1 %) 

Brook Mine Study Area and 4,548.8 acre (1.5%) proposed Brook Mine Permit 

Area (Table D8-2). The Pine and Juniper Woodland vegetation community was 

occurred in areas with diverse topography, generally on higher-elevation slopes. 

The presence of Rocky Mountain juniper (Juniperus scopulorum) and ponderosa 

pine (Pi.nus ponderosa) distinguish this vegetation community from the Rough 

Breaks Mixed Shrubland vegetation community. 

D8-1.3.5.1 Cover 

Fifteen, 50-meter cover transects were sampled within the Pine and 

Juniper Woodland vegetation community (Table D8- 1). Absolute total 

vegetation cover was 43.6%. Absolute total ground cover was 89.0% 

(Table D8-3). Absolute bare soil and litter/rock percentages were 11.0% and 

44.1 %, respectively. Cryptograms provided 1.3% absolute cover (Table D8-5). 

Native cool season perennial grasses were the dominant life form with 46.3% 

relative vegetation cover, followed by native trees with 18.3% relative vegetation 

cover (Table D8-4). Bluebunch wheatgrass provided the highest relative 

vegetation cover at 32.8%, while cheatgrass provided the next highest relative 

vegetation cover at 13.1 % (Table D8-5). 

D8-1.3.5.2 Production 

Production was not measured within the Pine and Juniper Woodland 

vegetation community. 
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DS-1.3.5.3 Shrub and Tree Density 

Fifteen, 100-square meter cover transects were sampled within the Pine 

and Juniper Woodland vegetation community (Table D8-l). Shrub density was 

0.6 shrubs/m2 or 2,320.3 shrubs/acre. Broom snakeweed (Gutierrezia 

sarothrae) contributed 24.6% of the relative density at 0.1 shrubs/ m 2 

(Table D8-7). Rocky Mountain juniper and ponderosa pine were both observed 

in this vegetation community. Approximately 405 trees were counted within the 

Pine and Juniper Woodland vegetation community. 

DS-1.3.5.4 Species Diversity and Composition 

Excluding SLCV, 12 life forms and 56 plant species were sampled or 

observed within the Pine and Juniper Woodland vegetation community 

(Attachment D8-1-B). The mean number of plant species sampled or observed 

per belt transect (n=15) was 14.2 (Attachment D8-1-H). Native perennial forbs 

were the most common life form encountered with 18 plant species sampled or 

observed. Native cool season perennial grasses and native full shrubs were the 

second most common life forms with six plant species sampled or observed 

(Attachment D8-1-B). Based on all plant species sampled on the cover 

transects, the following life forms had at least one plant species with greater 

than 2% relative vegetation cover: introduced annual grasses, native cool 

season perennial grasses, native perennial forbs, and native trees (Table D8-8). 

DS-1.3.6 Prairie Dog Modified Grassland 

This vegetation community comprised 597.6 of the 5,994.7 acre (10.0%) 

Brook Mine Study Area and 436.7 of the 4,548.8 acre (9.6%) proposed Brook 

Mine Permit Area (Table D8-2). The Prairie Dog Modified Grassland vegetation 

community was naturally disturbed by prairie dogs. As a result, this 

vegetation community had high bare soil, low vegetation height and cover, and 

a high percentage of introduced annual grasses. This vegetation community 

occurred throughout the Brook Mine Study Area in relatively flat areas. 
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DS-1.3.6.1 Cover 

Forty, 50-meter cover transects were sampled within the Prairie Dog 

Modified Grassland vegetation community (Table D8-l). Absolute total 

vegetation cover was 48.9%. Absolute total ground cover was 72.5% (Table D8-

3). Absolute bare soil and litter/rock percentages were 27.5% and 23.5%, 

respectively. Cryptograms provided 0.1 % absolute cover (Table D8-5). 

Introduced annual grasses were the dominant life form with 28.6% relative 

vegetation cover, followed by native cool season perennial grasses with 23.5% 

relative vegetation cover (Table D8-4). Cheatgrass provided the highest relative 

vegetation cover at 25.6%, while western wheatgrass provided the next highest 

relative vegetation cover at 19. 9% (Table D8-5). 

DS-1.3.6.2 Production 

Production was not measured within the Prairie Dog Modified Grassland 

vegetation community. 

DS-1.3.6.3 Shrub and Tree Density 

Forty, 100-square meter belt transects were sampled within the Prairie 

Dog Modified Grassland vegetation community (Table D8-1). Shrub density 

was 0.4 shrubs/m2 or 1,561.1 shrubs/acre. Fringed sagewort (Artemisia 

frigida) contributed 67.3% of the relative density at 0.3 shrubs/m2 

(Table D8-7). No trees were observed in the Prairie Dog Modified Grassland 

vegetation community. 

DS-1.3.6.4 Species Diversity and Composition 

Excluding SLCV, 13 life forms and 74 plant species were sampled or 

observed within the Prairie Dog Modified Grassland vegetation community 

(Attachment D8-1 -B). The mean number of plant species sampled or observed 

per belt transect (n=40) was 10.0 (Attachment D8-1-H). Native perennial forbs 

were the most common life form encountered with 20 plant species sampled or 

observed. Introduced annual forbs were the second most common life form 
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with 11 plant species sampled or observed (Attachment D8-1-B). Based on all 

plant species sampled on the cover transects, the following life forms had at 

least one plant species with greater than 2% relative vegetation cover: 

introduced annual grasses, native cool season perennial grasses, native warm 

season perennial grasses, introduced perennial grasses, native annual forbs, 

introduced annual forbs, native perennial forbs, and introduced 

biennial/ perennial forbs (Table D8-8). 

D8-1.3. 7 Reclaimed Grassland 

This vegetation community comprised 713.5 of the 5,994.7 acre (11.9%) 

Brook Mine Study Area and 596.7 of the 4,548.8 acre (13.1 %) proposed Brook 

Mine Permit Area (Table D8-2). The Reclaimed Grassland vegetation 

community was located in the eastern and southern portions of the Brook Mine 

Study Area on reclaimed coal mines. 

D8-1.3. 7.1 Cover 

Ten, 50-meter cover transects were sampled within the Reclaimed 

Grassland vegetation community (Table D8-1). Absolute total vegetation cover 

was 63.6%. Absolute total ground cover was 90.4% (Table D8-3). Absolute 

bare soil and litter/rock percentages were 9.6% and 26.8%, respectively. 

Cryptograms were not observed within this vegetation community (Table D8-5). 

Native cool season perennial grasses were the dominant life form with 45.3% 

relative vegetation cover, followed by introduced perennial grasses with 27.7% 

relative vegetation cover (Table D8-4). Western wheatgrass provided the 

highest relative vegetation cover at 39.3%, while smooth brome (Bromus 

inermis) provided the next highest relative vegetation cover at 24.8% 

(Table D8-5). 

D8-1.3. 7 .2 Production 

Production was not measured within the Reclaimed Grassland vegetation 

community. 
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DS-1.3. 7.3 Shrub and Tree Density 

Ten, 100-square meter belt transects were sampled within the Reclaimed 

Grassland vegetation community (Table D8-1). Shrub density was less than 

0.1 shrubs/m2 or 194.3 shrubs/acre. Four-wing saltbush (Atriplex canescens) 

contributed 79.2% of the relative density at less than 0.1 shrubs/m2 

(Table D8-7) . No trees were observed within the Reclaimed Grassland 

vegetation community. 

DS-1.3. 7.4 Species Diversity and Composition 

Excluding SLCV, 10 life forms and 26 plant species were sampled or 

observed within the Reclaimed Grassland vegetation community (Attachment 

D8-1-B). The mean number of plant species sampled or observed per belt 

transect (n= 10) was 7.2 (Attachment D8-1-H). Native cool season perennial 

grasses were the most common life form encountered with five plant species 

sampled or observed. Introduced annual forbs, native perennial forbs, and 

native full shrubs were the second most common life forms with four plant 

species sampled or observed (Attachment D8-1-B). Based on all plant species 

sampled on the cover transects, the following life forms had at least one plant 

species with greater than 2% relative vegetation cover: introduced annual 

grasses, native cool season perennial grasses, introduced perennial grasses, 

introduced annual forbs, and introduced biennial/ perennial forbs (Table D8-8) . 

DS-1.3.8 Riparian Woodland 

This vegetation community comprised 143.4 of the 5,994.7 acre (2.4%) 

Brook Mine Study Area and 57.2 of the 4,548.8 acre (1.3%) proposed Brook 

Mine Permit Area (Table D8-2). The Riparian Woodland vegetation community 

occurs primarily along the Tongue River and Slater Creek in alluvial floodplains 

and stream terraces. Soils in these areas are typically very deep and well 

drained. Multiple trees and shrub species were present and abundant in the 

Riparian Woodland vegetation community due to the presence and proximity of 

water. TFN 6 2/025 
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D8-1.3.8.1 Cover 

Twenty-five, 50-meter cover transects were sampled within the Riparian 

Woodland vegetation community (Table 08- 1) . Absolute total vegetation cover 

was 82.0%. Absolute total ground cover was 97.9% (Table 08-3). Absolute 

bare soil and litter /rock percentages were 2.1 % and 15.9%, respectively. 

Cryptograms were not observed within this vegetation community (Table 08-5). 

Native cool season perennial grasses were the dominant life form with 23.8% 

relative vegetation cover, followed by native full shrubs with 17 .6% relative 

vegetation cover (Table 08-4). Common snow berry ( Symphoricarpos albus) 

provided the highest relative vegetation cover at 14. 0%, while western 

wheatgrass provided the next highest relative vegetation cover at 12.0% 

(Table 08-5). 

D8-1.3.8.2 Production 

Forty-eight, 1-square meter quadrats were sampled within the Riparian 

Woodland vegetation community (Table 08-1). Total production was 143.3 

g/m2 or 2,556.9 pounds/acre. Introduced perennial grasses was the dominant 

life form and contributed 30.9% of the relative production at 44.3 g/m2 . Native 

cool season perennial grasses was the second most dominant life form and 

contributed 27.8% of the relative production at 39.8 g/m2 (Table 08-6). 

Crested wheatgrass was the dominant plant species and contributed 21. 7% of 

the relative production at 31.1 g/m2 (Attachment 08-1-0). 

D8-1.3.8.3 Shrub and Tree Density 

Forty-six, 100-square meter belt transects were sampled within the 

Riparian Woodland vegetation community (Table 08- 1). Shrub density was 1.8 

shrubs/m2 or 7,298.7 shrubs/acre. Common snowberry contributed 70.0% of 

the relative density at 1.3 shrubs/m2 (Table 08-7). Native trees eastern 

cottonwood (Populus deltoides), green ash (Fraxinus pennsylvanica), Greene's 

mountain ash (Sorbus scopulina), and peachleaf willow (Salix amygdaloides) as 

well as the introduced tree Russian olive (Elaeagnus angustifolia) were present. 
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Approximately 820 trees were counted within the Riparian Woodland 

vegetation community. 

D8-1.3.8.4 Species Diversity and Composition 

Excluding SLCV, 12 life forms and 103 plant species were sampled or 

observed within the Riparian Woodland vegetation community 

(Attachment D8-1-B). The mean number of plant species sampled or observed 

per belt transect (n=25) was 13.1 (Attachment D8-1-H). Native perennial forbs 

were the most common life form encountered with 23 plant species sampled or 

observed. Native full shrubs were the second most common life form with 14 

plant species sampled or observed (Attachment D8-1-B). Based on all plant 

species sampled on the cover transects, the following life forms had at least one 

plant species with greater than 2% relative vegetation cover: introduced annual 

grasses, native cool season perennial grasses, native warm season perennial 

grasses, introduced perennial grasses, native grasslikes, native perennial forbs, 

introduced biennial/ perennial forbs, native full shrubs, and native trees 

(Table D8-8). 

D8-1.3. 9 Rough Breaks Mixed Shrubland 

This vegetation community comprised 794.9 of the 5,994.7 acre (13.3%) 

Brook Mine Study Area and 576.0 of the 4,548.8 acre (12.7%) proposed Brook 

Mine Permit Area (Table D8-2). The Rough Breaks Mixed Shrubland vegetation 

community was characterized by greater than 20% shrub cover of a high 

diversity of full, half- and sub-shrub species. The vegetation community was 

located along the edges of Big Sagebrush Shrubland and Upland Grassland 

vegetation communities throughout the Brook Mine Study Area, typically, in 

shallower soils and on greater topographic reliefs. 

D8-1.3.9.1 Cover 

Thirty, SO-meter cover transects were sampled within the Rough Breaks 

Mixed Shrubland vegetation community (Table D8-l). Absolute total vegetation 
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cover was 41.8%. Absolute total ground cover was 69.7% (Table 08-3). 

Absolute bare soil and litter /rock percentages were 30.3% and 26.5%, 

respectively. Cryptograms provided 1.4% absolute cover (Table 08-5). Native 

cool season perennial grasses were the dominant life form with 35.4% relative 

vegetation cover, followed by native full shrubs with 29.9% relative vegetation 

cover (Table 08-4). Big sagebrush provided the highest relative vegetation 

cover at 22.7%, while bluebunch wheatgrass provided the next highest relative 

vegetation cover at 16.7% (Table 08-5) . 

DS-1.3.9.2 Production 

Fifty, 1-square meter quadrats were sampled within the Rough Breaks 

Mixed Shrubland vegetation community (Table 08-1). Total production was 

37.7 g/m2 or 673.5 pounds/acre. Native cool season perennial grasses was the 

dominant life form and contributed 53.3% of the relative production at 20.1 

g/m2 • Native perennial forbs was the second most dominant life form and 

contributed 24.9% of the relative production at 9.4 g/m2 (Table 08-6). 

Bluebunch wheatgrass was the dominant plant species and contributed 35.0% 

of the relative production at 13.2 g/m2 (Attachment 08-1-0). 

DS-1.3.9.3 Shrub and Tree Density 

Forty-nine, 100-square meter belt transects were sampled within the 

Rough Breaks Mixed Shrubland vegetation community (Table 08- 1). Shrub 

density was 1.6 shrubs/m2 or 6,434.7 shrubs/acre. Big sagebrush contributed 

39.3% of the relative density at 0.6 shrubs/m2 (Table 08-7). Rocky Mountain 

Jumper was observed in the Rough Breaks Mixed Shrubland vegetation 

community. Approximately 60 trees were counted within the Rough Breaks 

Mixed Shrubland vegetation community. 

DS-1.3. 9.4 Species Diversity and Composition 

Excluding SLCV, 12 life forms and 97 plant species were sampled or 

observed within the Rough Breaks Mixed Shrubland vegetation community 
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(Attachment D8-1-B). The mean number of plant species sampled or observed 

per belt transect (n=30) was 15.5 (Attachment D8-1-H). Native perennial forbs 

were the most common life form encountered with 38 plant species sampled or 

observed. Native full shrubs were the second most common life form with 11 

plant species sampled or observed (Attachment D8-1-B). Based on all plant 

species sampled on the cover transects, the following life forms had at least one 

plant species with greater than 2% relative vegetation cover: introduced annual 

grasses, native cool season perennial grasses, native perennial forbs, native full 

shrubs, and native half- and sub-shrubs (Table D8-8). 

D8-1.3.10 Scoria Grassland 

This vegetation community comprised 726.1 of the 5,994.7 acre (12.1%) 

Brook Mine Study Area and 4,548.8 acre (16.0%) proposed Brook Mine Permit 

Area (Table D8-2). The Scoria Grassland vegetation community was located on 

hill slopes and ridges throughout the Brook Mine Study Area with a high 

percentage of scoria derived soils. Vegetation within the Scoria Grassland 

vegetation community was predominantly composed of bunchgrasses and less 

than 20% canopy cover of low growing shrubs such as skunkbush sumac 

(Rhus aromatica). Burned areas within this vegetation community were 

included in the Upland Grassland vegetation community due to the absence of 

low growing shrubs. Areas within this vegetation community with greater than 

20% shrub cover were included in the Rough Breaks Mixed Shrubland 

vegetation community due to the density and diversity of shrubs. 

D8-1.3.10.1 Cover 

Twenty-eight, SO-meter cover transects were sampled within the Scoria 

Grassland vegetation community (Table D8-1). Absolute total vegetation cover 

was 58.1 %. Absolute total ground cover was 89.2% (Table D8-3). Absolute 

bare soil and litter /rock percentages were 10.8% and 30.7%, respectively. 

Cryptograms provided 0.4% absolute cover (Table D8-5). Introduced annual 

grasses were the dominant life form with 37.3% relative vegetation cover, 
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followed by native cool season perennial grasses with 27. 9% relative vegetation 

cover (Table 08-4). Cheatgrass provided the highest relative vegetation cover at 

32.4%, while bluebunch wheatgrass provided the next highest relative 

vegetation cover at 11.0% (Table 08-5). 

DS-1.3.10.2 Production 

Fifty, 1-square meter quadrats were sampled within the Scoria Grassland 

vegetation community (Table 08-1). Total production was 60.8 g/m2 or 

1,083.7 pounds/acre. Native cool season perennial grasses was the dominant 

life form and contributed 40.1 % of the relative production at 24.4 g/m2 . 

Introduced annual grasses was the second most dominant life form and 

contributed 35.0% of the relative production at 21.3 g/m2 (Table 08-6) . 

Cheatgrass was the dominant plant species and contributed 32.4% of the 

relative production at 19.7 g/m2 (Attachment 08- 1-0). 

DS-1.3.10.3 Shrub and Tree Density 

Fifty, 100-square meter belt transects were sampled within the Scoria 

Grassland vegetation community (Table 08- 1). Shrub density was 0.5 

shrubs/m2 or 1,849.5 shrubs/acre. Big Sagebrush contributed 40.2% of the 

relative density at 0.2 shrubs/m2 (Table 08-7). No trees were observed within 

this vegetation community. 

DS-1.3.10.4 Species Diversity and Composition 

Excluding SLCV, 13 life forms and 93 plant species were sampled or 

observed within the Scoria Grassland vegetation community (Attachment 

O8-1 -B) . The mean number of plant species sampled or observed per belt 

transect (n=28) was 13.8 (Attachment O8-1 -H). Native perennial forbs were the 

most common life form encountered with 34 plant species sampled or 

observed. Native full shrubs were the second most common life form with nine 

plant species sampled or observed (Attachment O8- 1-B). Based on all plant 

species sampled on the cover transects, the following life forms had at least one 
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plant species with greater than 2% relative vegetation cover: introduced annual 

grasses, native cool season perennial grasses, introduced biennial/ perennial 

forbs, and native full shrubs (Table D8-8). 

D8-1.3.11 Upland Grassland 

This vegetation community comprised 1,025.8 of the 5,994.7 acre 

(17.1%) Brook Mine Study Area and 995.9 of the 4,548.8 acre (21.9%) proposed 

Brook Mine Permit Area (Table D8-2). The Upland Grassland vegetation 

community was characterized by a predominance of native cool season 

perennial grasses and less than 20% shrub cover. This vegetation community 

occurred throughout the Brook Mine Study Area primarily in areas with deep 

soils. 

D8-1.3.11.1 Cover 

Twenty-eight, 50-meter cover transects were sampled within the Upland 

Grassland vegetation community (Table D8-1). Absolute total vegetation cover 

was 58.0%. Absolute total ground cover was 90.7% (Table D8-3). Absolute 

bare soil and litter /rock percentages were 9.3% and 32.5%, respectively. 

Cryptograms provided 0.2% absolute cover (Table D8-5). Native cool season 

perennial grasses were the dominant life form with 42.1 % relative vegetation 

cover, followed by introduced annual grasses with 30.9% relative vegetation 

cover (Table D8-4). Cheatgrass provided the highest relative vegetation cover at 

22.6%, while western wheatgrass provided the next highest relative vegetation 

cover at 17.9% (Table D8-5). 

D8-1.3.11.2 Production 

Fifty, I-square meter quadrats were sampled within the Upland 

Grassland vegetation community (Table D8-1). Total production was 64.4 

g/m2 or 1,150.5 pounds/acre. Native cool season perennial grasses was the 

dominant life form and contributed 57.5% of the relative production at 37.0 

g/m2 . Introduced annual grasses was the second most dominant life form and 
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contributed 24.4% of the relative production at 15.7 g/m2 (Table 08-6). 

Western wheatgrass was the dominant plant species and contributed 31.5% of 

the relative production at 20.3 g/m2 (Attachment 08-1-0). 

DS-1.3.11.3 Shrub and Tree Density 

Fifty-two, SO-meter cover transects were sampled within the Upland 

Grassland vegetation community (Table 08-1). Shrub density was 0.3 

shrubs/m2 or 1,412.6 shrubs/acre. Fringed sagewort contributed 62.8% of the 

relative density at 0.2 shrubs/m2 (Table 08-7). No trees were observed within 

this vegetation community. 

DS-1.3.11.4 Species Diversity and Composition 

Excluding SLCV, 12 life forms and 96 plant species were sampled or 

observed within the Upland Grassland vegetation community (Attachment 

O8-1-B). The mean number of plant species sampled or observed per belt 

transect (n=28) was 15.0 (Attachment O8-1-H). Native perennial forbs were the 

most common life form encountered with 32 plant species sampled or 

observed. Native full shrubs were the second most common life form with 10 

plant species sampled or observed (Attachment O8-1-B). Based on all plant 

species sampled on the cover transects, the following life forms had at least one 

plant species with greater than 2% relative vegetation cover: introduced 

annual grasses, native cool season perennial grasses, introduced annual forbs, 

and introduced biennial/perennial forbs (Table 08-8). 

DS-1.3.12 Rabbitbrush Shrubland 

This vegetation community comprised 0.7 of the 5,994.7 acre (<0.1%) 

Brook Mine Study Area and 4,548.8 acre (<0.1 %) proposed Brook Mine Permit 

Area (Table 08-2). The Rabbitbrush Shrubland vegetation community had 

greater than 20% rubber rabbitbrush (Chrysothamnus viscidiflorus) and yellow 

rabbitbrush (Ericameria nauseosa) canopy cover. The understory was similar 

to the Upland Grassland vegetation community which surrounded it. No 
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quantitative vegetation sampling was conducted within this vegetation 

community due to its limited size. 

D8-1.3.13 Sample Adequacy 

Sample adequacy was met for total vegetation cover in all 10 vegetation 

communities quantitatively sampled except the Pine and Juniper Woodland 

(Confidence Level = 67.7%) (Table D8-9). Sample adequacy for total ground 

cover was met in all 10 of the vegetation communities quantitatively sampled. 

Sample adequacy for production was met in the two shrubland vegetation 

communities sampled: Big Sagebrush Shrubland and Rough Breaks Mixed 

Shrubland. Sample adequacy for production was not met in the three 

grassland and one woodland vegetation communities quantitatively sampled: 

Bottomland Sagebrush Grassland (Confidence Level = 63. 7%), Scoria 

Grassland (Confidence Level = 73.9%), Upland Grassland (Confidence Level = 

77.9%), and Riparian Woodland (Confidence Level= 72.6%). Sample adequacy 

for shrub density was not met in all vegetation communities quantitatively 

sampled. Shrub density confidence levels ranged from 52.8% to 74.9%. 

D8-1.4 Threatened and Endangered Habitat and Species Surveys 

Refer to Table D8-10 for a tabular summary of potential occurrence 

determinations for Threatened and Endangered plant species within the 

proposed Brook Mine Permit Area. 

D8-1.4.1 Ute ladies'-tresses (Spiranthes diluvialis) 

Habitat suitability for Ute ladies'-tresses (Spiranthes diluvialis), within 

the Brook Mine Permit Area, was evaluated based on the presence of the 

following characteristics: late season perennial water source, associated 

vegetation species, sandy or loamy textured soils, gradual transitions between 

uplands and water bodies or drainages, vegetation density between 75% and 

90%, vegetation height less than 18 inches, and non-alkaline soils. Based on 

late July field evaluations, late season perennial water sources were present 

within the Brook Mine Permit Area. However, where late season perennial 
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water sources were present, associated vegetation species, appropriate soil 

textures, gradual transitions, vegetation cover and density, and non-alkaline 

sandy or loamy textured soils were not present or not present in sufficient 

combination to provide suitable habitat. No individuals or populations of Ute 

ladies'-tresses were found during field surveys, and based on the lack of 

suitable habitat characteristics, local habitat was confirmed unsuitable for Ute 

ladies'-tresses. 

D8-1.4.2 Blowout Penstemon (Penstemon Haydenii) 

Habitat suitability for blowout penstemon (Penstemon haydeniz), within 

the Brook Mine Permit Area, was evaluated based on the presence of the 

following characteristics: eolian sand deposits or sand deposits greater than 

three feet in depth, fine sandy textured soils absent of rocks and coarse 

fragments, wind or gravity erosion versus water erosion, slopes greater than 

25%, slope elevation changes of 60 to 120 feet, vegetation cover of less than 

40%, and associated plant species. No individuals or populations of blowout 

penstemon were found during late June field surveys, and based on the lack of 

suitable habitat characteristics, local habitat was confirmed unsuitable for 

blowout penstemon. 

D8-1.5 Other Special Status Plant Species 

WYNDD reports no special status plant species within the Brook Mine 

Study Area (WYNDD 2013). 

D8-1.6 Selenium Indicators 

One selenium indicator, two-grooved milkvetch (Astragalus bisulcatus), 

was observed within the Pine and Juniper Woodland and Scoria Grassland 

vegetation communities. 

D8-1.7 Noxious Weeds 

Surveys for Wyoming State Designated Noxious Weeds (Wyoming Weed 

and Pest Council 2013a) and Sheridan County Declared Weeds (Wyoming Weed 
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and Pest Council 2013b) were conducted in conjunction with baseline 

vegetation mapping, sampling, and threatened and endangered plant species 

surveys. All State Designated Noxious Weeds and Sheridan County Declared 

Weeds observed during these surveys were GPS located and mapped. Refer to 

Attachment D8-1-G for a map illustrating weed location within the Brook Mine 

Study Area and proposed Brook Mine Permit Area. 

Eight Wyoming State Designated Noxious Weeds were encountered: 

skeletonleaf bur ragweed, (Ambrosia tomentosa), whitetop (Cardaria draba), 

Canada thistle ( Cirsium arvense), field bindweed ( Convolvulus arvensis), 

western houndstongue ( Cynoglossum officinale), perennial pepperweed 

(Lepidium latifolium), common tansy (Tanacetum vulgare), and Russian olive 

(Attachment D8-1-B). Skeletonleaf bur ragweed was present within the 

Bottomland Sagebrush Grassland, Scoria Grassland, and Upland Grassland 

vegetation communities. Canada thistle was present within the Agricultural 

Land, Bottomland Sagebrush Grassland, Riparian Woodland, Rough Breaks 

Mixed Shrubland, and Upland Grassland vegetation communities. Field 

bindweed was present within the Agricultural Land, Bottomland Sagebrush 

Grassland, Prairie Dog Modified Grassland, Reclaimed Grassland, Riparian 

Woodland, Rough Breaks Mixed Shrubland, Scoria Grassland, and Upland 

Grassland vegetation communities. Western houndstongue was present within 

the Prairie Dog Modified Grassland and Riparian Woodland vegetation 

communities. Common tansy was present within the Bottomland Sagebrush 

Grassland vegetation community. Whitetop, perennial pepperweed, and 

Russian olive were present within the Riparian Woodland vegetation 

community. 

Five Sheridan County Declared Weeds were encountered: showy 

milkweed (Asclepias speciosa), wild licorice ( Glycyrrhiza lepidota), plains 

pricklypear ( Opuntia polyacantha), curly dock (Rumex crispus), and common 

cocklebur (Xanthium strumarium) (Attachment D8-1-B). Showy milkweed was 
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present within the Bottomland Sagebrush Grassland and Riparian Woodland 

vegetation communities. Wild licorice was present within the Agricultural Land, 

Bottomland Sagebrush Grassland, Pine and Juniper Woodland, Riparian 

Woodland, Rough Breaks Mixed Shrubland, Scoria Grassland, and Upland 

Grassland vegetation communities. Plains pricklypear was present within the 

Agricultural Land, Big Sagebrush Shrubland, Bottomland Sagebrush 

Grassland, Prairie Dog Modified Grassland, Rough Breaks Mixed Shrubland, 

Scoria Grassland, and Upland Grassland vegetation communities. Curly dock 

was present within the Agricultural Land, Bottomland Sagebrush Grassland, 

Prairie Dog Modified Grassland, Riparian Woodland, and Upland Grassland 

vegetation communities. Common cocklebur was present within the 

Bottomland Sagebrush Grassland, Riparian Woodland, and Scoria Grassland 

vegetation communities. 

Five other SLCV were encountered: cheatgrass, Japanese brome, 

summercypress, halogeton, and Russian thistle (Attachment D8-1-B). 

Cheatgrass and Japanese brome were present in all vegetation communities. 

Summercypress was present within the Agricultural Land, Bottomland 

Sagebrush Grassland, Prairie Dog Modified Grassland, Reclaimed Grassland, 

Riparian Woodland, and Upland Grassland vegetation communities. Halogeton 

was present within the Reclaimed Grassland and Riparian Woodland vegetation 

communities. Russian thistle was present within the Bottomland Sagebrush 

Shrubland, Prairie Dog Modified Grassland, and Upland Grassland vegetation 

communities. 

Over weeds were observed in small isolated patches or as isolated 

individuals. However, large patches of cheatgrass and Japanese brome were 

observed . 

D8-1.8 Summary of Vegetation Surveys 

The approximately 5,994.7 acre Brook Mine Study Area and 4,548.8 acre 

proposed Brook Mine Permit Area consisted of 11 vegetation comm.unities: 
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Agricultural Land, Big Sagebrush Shrubland, Bottomland Sagebrush 

Grassland, Pine and Juniper Woodland, Prairie Dog Modified Grassland, 

Rabbitbrush Shrubland, Reclaimed Grassland, Riparian Woodland, Rough 

Breaks Mixed Shrubland, Scoria Grassland, and Upland Grassland. Shrubland 

vegetation communities covered approximately 35.3% and 32.8% of the Brook 

Mine Study Area and proposed Brook Mine Permit Area, respectively 

(Table 08-2). Big Sagebrush Shrubland was the dominant shrubland 

vegetation community. Native grassland vegetation communities covered 

approximately 39.2% and 48.6% of the Brook Mine Study Area and proposed 

Brook Mine Permit Area, respectively. Upland Grassland was the dominant 

grassland vegetation community. Woodland vegetation communities covered 

3.5% and 2.7% of the Brook Mine Study Area and proposed Brook Mine Permit 

Area, respectively. Riparian Woodland was the dominant woodland vegetation. 

Reclaimed areas occupied approximately 11.9% and 13.1 % of the Brook Mine 

Study Area and proposed Brook Mine Permit Area, respectively. Agricultural 

lands occupied approximately 6.8% and 0.1 % of the Brook Mine Study Area 

and proposed Brook Mine Permit Area, respectively. 

Within the Brook Mine Study Area, total vegetation cover ranged from 

41.8% to 83.8%. Total ground cover ranged from 69.7% to 97.9%. Excluding 

SLCV, species diversity ranged from 26 to 103 plant species sampled or 

observed, with a total of 187 plant species sampled or observed. Western 

wheatgrass, green needlegrass (Nassella viridula), Sandberg bluegrass (Poa 

secunda), crested wheatgrass, and smooth brome were the most common 

perennial grasses. The most common perennial forb species were western 

yarrow (Achillea millefolium) and American vetch ( Vicia americana). Big 

sagebrush, silver sagebrush (Artemisia cana), and skunkbrush were the most 

common native shrub species. Fringed sagewort and broom snakeweed were 

the most common native half- and sub-shrubs. 
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No special status plant species or suitable habitats were encountered 

within the proposed Brook Mine Permit Area. Eight Wyoming State Designated 

Noxious Weeds, five Sheridan County Declared Weeds, and five other SLCV 

were observed throughout the Brook Mine Study Area. 
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Table D8-l. Summary of Sample Points within Each Vegetation Community for the Brook Mine Study Area 
an d P d B k M. P ·t A ropose roo 1ne erm1 rea 

Brook Mine Study Area Proposed Brook Mine Permit Area 
Vegetation Communities 

Cover Production Shrub Cover Production Shrub 
Density Density 

Agricultural Land 25 -- 25 -- -- --

Big Sagebrush Shrubland 23 50 50 19 43 38 

Bottomland Sagebrush Grassland 25 25 25 17 17 17 

Pine and Juniper Woodland 15 -- 15 15 -- 15 

Prairie Dog Modified Grassland 40 -- 40 34 - - 34 

Reclaimed Grassland 10 -- 10 8 -- 8 

Riparian Woodland 25 48 46 14 24 23 

Rough Breaks Mixed Shrubland 30 50 49 23 38 35 

Scoria Grassland 28 50 50 28 50 50 

Upland Grassland 28 50 52 28 50 50 

Total 249 273 362 186 222 270 
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Table D8-2. Summary of Acreages and Percent of the Brook Mine Study Area, Proposed Brook Mine 
Permit Area, and Half-Mile Buffer Composed of Each Vegetation Community 

Brook Mine Proposed Brook Mine Half-Mile Buffer 
Vegetation Community Stud] Area Permit Area 

Acres % of Area Acres % of Area Acres % of Area 

Agricultural Land 409.9 6.8 4.5 0.1 1,575.3 13.6 

Big Sagebrush Shrubland 1, 185.8 19.8 913.7 20.1 1,931.8 16.7 

Bottomland Sage brush Grassland 132.5 2.2 50.6 1.1 500.0 4.3 

Pine and Juniper Woodland 66.8 1.1 67.7 1.5 295.0 2.5 

Prairie Dog Modified Grassland 597.6 10.0 436.7 9 .6 1,059.2 9.1 

Rabbitbrush Shrubland 0.7 <0.1 1.3 <0.1 -- --

Reclaimed Grassland 713.5 11.9 596.7 13.1 1,221.4 10.5 

Riparian Woodland 143.4 2.4 57.2 1.3 1,083.9 9.4 

Rough Breaks Mixed Shru bland 794.9 13.3 576.0 12.7 1,678.8 14.5 

Scoria Grassland 726.1 12 . 1 726.0 16.0 792.4 6.8 

Upland Grassland 1,025.8 17.1 995.9 21.9 787.8 6.8 

Disturbance 181.1 3 .0 109.7 2.4 549.2 4.7 

Water 16.6 0 .3 12.8 0 .3 105.4 0.9 

Total 5,994.7 100.0 4,548.8 100.1 11,580.2 99.8 
NOTE:% of Area Totals shown in this table do not sum to 100.0 due to rounding errors. 

-I ...,, 
:z: 
CD 0:, 

"1 ....., 
0 -.... 0 

c:::, :,:;" ....., 
~ 

U'I s· 
(1) 

DEQ Ex. 4-154



• 0. 
0. 
(b 

:::3 
0. 
~ 

3 
0 
CXl 

I 

...... 
I 

.i:,. 
l:v 

Table D8-3. Summary of 2013 Major Vegetation Parameters for the Brook Mine Study Area and Proposed 
Brook Mine Permit Area 

Total Vegetation 
Total Ground Cover Production Shrub Density Cover 

Vegetation Community (Absolute%) (Absolute %) (g/m2) (#/m2) 

Permit Study Permit Study Permit Study Permit Study 
Area Area Area Area Area Area Area Area 

Agricultural Land -- 83.8 -- 97.5 -- -- -- 0.0 

Big Sagebrush Shrubland 54.1 57.8 88.0 88.3 34.4 37.5 1.1 1.2 

Bottomland Sagebrush Grassland 67.1 72.8 95.3 95.5 93.3 120.0 0.7 0.5 

Pine and Juniper Woodland 43.6 43.6 89.0 89.0 -- -- 0.6 0.6 

Prairie Dog Modified Grassland 46.7 48.9 72 .6 72 .5 -- -- 0.4 0.4 

Reclaimed Grassland 64.8 63.6 95.0 90.4 -- -- 0.1 <0.1 

Riparian Woodland 80.3 82.0 97.6 97.9 159.9 143.3 2.6 1.8 

Rough Breaks Mixed Shru bland 40.7 41.8 71.0 69.7 41.3 37.7 1.6 1.6 

Scoria Grassland 58.1 58.1 89.2 89 .2 60.8 60.8 0.5 0.5 

Upland Grassland 58.0 58.0 90.7 90.7 64.4 64.4 0.3 0.3 
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T bl D8 4 S a e - ummary o f 2013 M ean V t f ege a 10n C over a a, iy 1 e D t b L"fi F orm, or e fi th B roo kM. 1ne 

Agricultural Land Big Sagebrush Shrubland 
Life Form 

Absolute Relative Absolute Relative 
% % % % 

Native Annual Grasses -- -- 0.9 1.6 

Introduced Annual Grasses 1.3 1.6 4.9 8.5 

Native Cool Season Perennial Grasses 1 25.6 30.5 13.7 23.7 

Native Warm Season Perennial Grasses 0 .3 0.4 1.2 2.1 

Introduced Perennial Grasses 21.5 25.7 0.8 1.4 

Native Grasslikes 0 .5 0.6 0.3 0 .5 

Native Annual Forbs 0 .3 0.4 0.1 0.2 

Introduced Annual Forbs 1.4 1.7 3 .0 5 .2 

Native Perennial Forbs2 0 .7 0 .8 5.5 9.5 

Introduced Biennial/ Perennial Forbs 30.3 36.2 0.1 0 .2 

Native Half- and Sub-Shrubs 0.7 0.8 1.6 2.8 

Native Full Shrubs 1.2 1.4 25.5 44.1 

Native Trees - - - - -- --

Introduced Trees -- -- - - --

Native Succulents -- -- 0.2 0.3 

Total 83.8 100.1 57.8 100.1 
1 Native Cool Season Perennial Grasses' and Unknown Grasses' absolute percentages have been combined. 
2 Native Perennial Forbs' and Unknown Farb Species' absolute percentages have been combined. 
NOTE: Relative percentages shown in this table do not sum to 100.0 due to rounding errors. 

October 2014 

Brook Mine 

St d A U Ly rea 
Bottomland Sagebrush Pine and Juniper Woodland Prairie Dog Modified Grassland 

Grassland 
Absolute Relative Absolute Relative Absolute Relative 

% % % % % % 

-- -- -- -- 0.2 0.4 

6.0 8.2 6.9 15.8 14.0 28.6 

23.1 31.7 20.2 46.3 11.5 23 .5 

0.9 1.2 0.3 0.7 2.2 4.5 

10.9 15.0 -- - - 2.7 5 .5 

10.9 15.0 0.8 1.8 -- --

0.4 0 .5 0.1 0 .2 2.4 4 .9 

2 .7 3 .7 1.1 2.5 4.4 9 .0 

6.1 8.4 4.0 9.2 4 .8 9.8 

7 .7 10.6 0.2 0 .5 5 .3 10.8 

1.3 1.8 0.4 0 .9 0.9 1.8 

2.8 3.8 1.6 3 .7 0.4 0.8 

- - -- 8.0 18.3 -- --

-- -- -- -- -- - -

-- -- -- - - 0 .1 0 .2 

72.8 99.9 43.6 99.9 48.9 99.8 
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Table D8-4. Su mmary of 201 3 Mean Vegetation Cover Data, by Life Form, for the Brook Mine Study Area (Cont.) 
Reclaime d Grassland Riparian Woodland 

Life Form Absolute Relative Absolut e Relative 
% % % % 

Native Annual Grasses - - - - -- --

Introduced Annual Grasses 5 .2 8.2 2 .7 3.3 

Native Cool Season Perennial Grasses1 28.8 45.3 19.5 23.8 

Native Warm Season Perennial Grasses -- -- 3.2 3.9 

Introduced Perennial Grasses 17.6 27.7 8.3 10.1 

Native Grasslikes 0.4 0 .6 5.0 6.1 

Native Annual Forbs 0 .2 0.3 0.2 0 .2 

Introduced Annual Forbs 2.4 3.8 1.4 1.7 

Native Perennial Forbs2 1.6 2 .5 8.4 10.2 

Introduced Biennial/ Perennial Forbs 7.0 11.0 5.6 6 .8 

Native Half- and Sub-Shrubs -- -- -- --

Native Full Shrubs 0.4 0.6 14.4 17.6 

Native Trees -- -- 12.7 15.5 

Introduced Trees -- - - 0.6 0.7 

Na tive Succulents -- - - -- - -

Total 63 .6 100.0 82.0 99.9 
1 Native Cool Season Perennial Grasses ' and Unknown Grasses' absolute percentages have been combined. 
2 Native Perennial Forbs' and Unknown Forb Species' absolute percentages have been combined. 
NOTE: Relative percentages shown in this table do not sum to 100.0 due to rounding errors. 

S nnedt ~2/27/2~2~ 

October 2014 

Rough Breaks Mixed Shrubland 
Absolute Relat ive 

% % 

-- --

2.7 6.5 

14.8 35.4 

0.3 0 .7 

0.3 0 .7 

0.1 0.2 

1.1 2 .6 

0.5 1.2 

6 .0 14.4 

0.9 2 .2 

2 .5 6.0 

12.5 29.9 

0 .1 0 .2 

-- --

-- --

4 1.8 100.0 

Brook Mine 

Scoria Grassland Upland Grassland 
Absolut e Relative Absolute Relative 

% % % % 

0.2 0 .3 0 .8 1.4 

21.7 37 .3 17.9 30.9 

16.2 27.9 24.4 42.1 

1.1 1.9 1.0 1.7 

0.5 0.9 0.4 0 .7 

0 . 1 0 .2 0 . 1 0.2 

0 .2 0.3 0 .8 1.4 

2.2 3.8 1.9 3.3 

6 .2 10.7 4 .8 8 .3 

1.6 2.8 2 .9 5.0 

0 .7 1.2 1.2 2.1 

7.4 12.7 1.7 2.9 

-- - - -- --

-- -- -- --

- - -- 0.1 0 .2 

58.1 100.0 58 .0 100.2 
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RAMACO Brook Mine 

T b l D8 5 S a e - ummary o f 20 13 M ean V egetatlon C over D ata, ,y ,pec1es, b S f, or t h B e roo k M . 1ne S d A tu Ly rea 

Life Form/ Agricultural Land Big Sagebrus h Bottomland Sagebrush Pine and Juniper Prairie Dog Modified 
Common Name Shrubland Grassland Woodland Grassland 

Scientific Name 
Absolute % Relative % Absolute % Relative % Absolute % Relative % Absolute % Relative % Absolute% Relative % 

Native Annual Grasse s 

Echinochloa muricata Rough barnyardgrass -- -- 0.9 1.6 -- -- -- -- -- --

Vulpia octoflora Sixweeks fescue -- -- -- -- -- -- -- -- 0.2 0.4 

Subtotal -- -- 0.9 1.6 -- -- -- -- 0.2 0.4 

Introduced Annual Grasses 

Bromus japonicus Japanese brome 1.0 1.2 3.2 5.5 2.5 3.4 1.2 2.8 1.5 3.1 

Bromus tectorum Cheatgrass 0.2 0.2 1.7 2.9 3.5 4.8 5.7 13.1 12.5 25.6 

Triticum aestiuum Common wheat 0.1 0.1 -- -- -- -- -- -- -- --

Subtotal 1.3 1.6 4.9 8.5 6.0 8.2 6.9 15.8 14.0 28.6 

Native Cool Seas on Peren nial Grasses 

Elymus elymoides Bottlebrush squirreltail -- -- -- -- 0.2 0.3 -- -- -- --

Elymus lanceolatus Thickspike wheatgrass 0.7 0.8 -- -- 0.7 1.0 -- -- -- --

Elymus smithii Western wheatgrass 4.2 5.0 3 .7 6.4 13.3 18.3 3.3 7.6 9.7 19.9 

Elymus spicatus Bluebunch wheatgrass 0.2 0.2 3.5 6.1 0.2 0.3 14.3 32 .8 0.4 0.8 

Elymus trachycaulus Slender wheatgrass 15.6 18.6 -- -- 0.6 0 .8 -- -- -- --

Festuca spp. Fescue 2.3 2.7 -- -- -- -- -- -- -- --

Glyceria grandis American mannagrass 0 .2 0.2 -- -- -- -- -- -- -- --

Hesperostipa comata Needleandthread 0.2 0.2 3.7 6.4 0.6 0.8 0.5 1.1 0.4 0.8 

Hordeum jubatum Foxtail barley 0 .6 0.7 -- -- 4.4 6.0 -- -- -- --

Nassella viridula Green needlegrass 0.1 0.1 1.5 2.6 2.3 3.2 0.5 1.1 0.2 0.4 

Phalaris arundinacea Reed canarygrass 0.1 0.1 -- -- 0.2 0.3 -- -- -- --

Poa secunda Sandberg bluegrass 1.4 1.7 1.3 2.2 0.6 0.8 1.6 3.7 0.8 1.6 

Subtotal 25.6 30.5 13.7 23 .7 23.1 31.7 20.2 46.3 11.5 23.5 

Native Warm Season Perennial Grasses 

Aristida purpurea Purple threeawn -- -- 0.2 0.3 -- -- -- -- 0.9 1.8 

Bouteloua gracilis Blue grama 0.2 0.2 1.0 1.7 0.2 0.3 0.3 0.7 1.0 2.0 

Buchloe dactyloides Buffalograss -- -- -- -- 0.2 0.3 -- -- -- --

Spartina pectinata Prairie cordgrass 0.1 0.1 -- -- 0.5 0 .7 -- -- -- --

Sporobolus cryptandrus Sand dropseed -- -- -- -- -- -- -- -- 0.3 0.6 

Subtotal 0.3 0.4 1.2 2.1 0.9 1.2 0.3 0.7 2.2 4.5 

Introduce d Perennial Grasses 

Agropyron cristatum Crested wheatgrass 8 .1 9.7 0.3 0.5 7.2 9.9 -- -- 2.6 5.3 

Bromus inennis Smooth brome 9.4 11.2 -- -- 2.0 2.7 -- -- 0.1 0.2 - _ .. .... r"'II J r"'II ...... J r"'II .... r"'II .... 

"" ..._ t .fit'' ,L I ,,- 4 IJII L IJII Orchardgrass 2.0 2.4 Dacty is glomerata -- -- -- -- -- -- -- --
S nn 
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RAMACO Brook Mine 

Table D8-5. Summary of 2013 Mean Vegetation Cover Data, by Species, for the Brook Mine Study Area (Cont.) 

Agricultural Land 
Big Sagebrush Bottomland Sagebrush Pine and Juniper Prairie Dog Modified 

Life Form/ Common Name Shrubland Grassland Woodland Grassland 
Scientific Name Absolute % Relative % Absolute % Relative % Absolute % Relative % Absolute % Relative % Absolute % Relative % 

Introduced Perennial Grasses (Cont.) 

Elymus junceus Russian wildrye -- -- -- -- 0.2 0.3 -- -- -- --

Festuca ovina Sheep fescue -- -- 0.5 0.9 -- -- -- -- -- --

Phleum pratensis Timothy 0.6 0.7 -- -- 0.3 0.4 -- -- -- --

Poa pratensis Kentucky bluegrass 1.4 1.7 -- -- 1.2 1.6 -- -- -- --

Subtotal 21.5 25.7 0.8 1.4 10.9 15.0 -- -- 2.7 5.5 

Native Grasslikes 

Carex filif olia Threadleaf sedge -- -- 0.3 0.5 -- -- 0.8 1.8 -- --

Carex nebrascensis Nebraska sedge 0 .5 0 .6 -- -- 6.8 9.3 -- -- -- --

Carex praegracilis Clustered field sedge -- -- -- -- 1.2 1.6 -- -- -- --

Juncus balticus Baltic rush -- -- -- -- 0 .5 0 .7 -- -- -- --

Schoenoplectus pungens Common threesquare -- -- -- -- 2.4 3.3 -- -- -- --

Subtotal 0 .5 0.6 0 .3 0.5 10.9 15.0 0 .8 1.8 -- --

Native Annual Forbs 

Chamaesyce glyptosperma Ribseed sandmat -- -- -- -- -- -- -- -- 0.1 0.2 

Chenopodium berlandieri Pitseed goosefoot 0.1 0.1 -- -- 0.1 0 . 1 -- -- -- --

Descurainia pinnata Western tansymustard 0.1 0 . 1 -- -- -- -- -- -- -- --

Logfia arvensis Field cottonrose -- -- -- -- -- -- -- -- 0.2 0.4 

Lappula redowskii Bluebur stickseed -- -- -- -- 0.1 0.1 -- -- 0 .7 1.4 

Plantago patagonica Pursh's plantain 0.1 0 . 1 0.1 0 .2 0.2 0.3 0 .1 0 .2 1.3 2.7 

Solanum trijlorum Cutleaf nightshade -- -- -- -- -- -- -- -- 0 . 1 0.2 

Subtotal 0.3 0.4 0 . 1 0.2 0.4 0.5 0.1 0.2 2.4 4.9 

Introduced Annual Forbs 

Alyssum desertorum Desert alyssum 0 .3 0.4 2.9 5.0 1.6 2.2 0.4 0.9 2.4 4.9 

Amaranthus albus Prostrate pigweed -- -- -- -- -- -- -- -- 0.3 0.6 

Bassia sieversiana Summercypress 0 .9 1.1 -- -- 0.2 0.3 -- -- 0.1 0.2 

Brassica juncea Brown mustard -- -- -- -- -- -- -- -- 0 . 1 0.2 

Camelina microcarpa Littleseed falseflax -- -- -- -- 0.2 0 .3 0.3 0 .7 -- --

Descurainia sophia Flixweed -- -- -- -- 0.2 0.3 -- -- -- --

Halogeton glomeratus Halogeton -- -- -- -- -- -- -- -- -- --

Lepidium perfoliatum Shieldcress -- -- -- -- -- -- -- -- -- --

Medicago lupulina Black medic -- -- 0 . 1 0.2 -- -- -- -- 0.5 1.0 

TFl62,'025 
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RAMACO Brook Mine 

Table D8-5. Summary of 20 13 Mean Vegetation Cover Data, by Species, for the Brook Mine Study Area (Cont. 

Life Form/ Agricultural Land Big Sagebrus h Bottomland Sagebrush Pine and Juniper Prairie Dog Modified 
Common Nam e Shrubland Grassland Woodland Grassland 

Scientific Nam e 
Absolute % Relative % Absolute % Relative% Absolute % Relative % Absolute % Relative % Absolute% Relative% 

Int roduced An nual Forbs (Cont.) 

Polygonum argyrocoleon Silversheath knotweed - - -- -- -- -- -- -- -- 0.1 0 .2 

Polygonum aviculare Prostrate knotweed -- - - -- -- - - -- -- -- 0.6 1.2 

Polygonum convolvulus Black bindweed 0 .2 0.2 -- - - -- -- -- -- 0.2 0.4 

Sisymbrium altissimum Tumble mustard -- -- -- -- 0 .2 0.3 -- -- 0 . 1 0.2 

Thlaspi arvense Field pennycress - - - - -- -- 0.3 0.4 0.4 0.9 -- --

Subtotal 1.4 1.7 3 .0 5 .2 2.7 3 .7 1.1 2.5 4.4 9.0 

Native Perennial Forbs 

Achillea millefolium Western yarrow 0.1 0.1 0 .2 0 .3 0.8 1.1 0 .7 1.6 0.2 0.4 

Allium textile Textile onion -- - - 0 .1 0 .2 -- - - -- -- -- - -

Ambrosia psilostachya Western ragweed -- -- -- - - 0.3 0.4 -- -- 0.1 0.2 

Ambrosia tomentosa Skeletonleaf bur ragweed - - - - -- - - 0.7 1.0 -- - - -- - -

Antennaria microphylla Littleleaf pussytoes - - -- -- - - -- -- -- -- 0 .2 0.4 

Asclepias speciosa Showy milkweed -- -- - - - - 0.2 0.3 -- -- -- --

Astragalus spp. Milkvetch - - -- -- - - 0.1 0.1 -- -- 0 .2 0.4 

Cirsium spp. Thistle - - -- - - -- - - -- -- -- 0.1 0 .2 

Comandra umbellata Bastard toadflax - - -- 0 .7 1.2 -- -- -- -- -- --

Dalea purpurea Purple prairie clover - - - - 0.4 0.7 -- -- 0 .3 0 .7 0.1 0.2 

Echinacea angustifolia Purple coneflower -- - - -- -- 0.1 0.1 -- -- -- --

Equisetum laevigatum Smooth horsetail -- - - -- -- 0.4 0.5 -- -- -- --

Eriogonum ovalifolium Cushion wild buckwheat -- - - 0 .1 0.2 - - -- -- -- -- --

Eriogonum pauciflorum Fewflower buckwheat -- - - 0 . 1 0.2 - - - - -- -- -- - -

Evolvulus nuttallianus Shaggy dwarf morning-glory -- -- 0 . 1 0 .2 -- -- -- - - 0 .2 0.4 

Gaura coccinea Scarlet gaura -- - - 0 .1 0.2 -- -- - - -- 0 . 1 0 .2 

Glycyrrhiza lepidota Wild licorice - - - - - - -- 0 .6 0.8 -- -- - - - -

Grindelia squarrosa Curlycup gumweed - - - - - - -- -- -- -- -- 0 . 1 0 .2 

Heterotheca villosa Hairy golden aster -- -- -- -- -- - - -- -- 0 .3 0 .6 

Linum lewisii Blue flax -- - - - - - - - - - - -- -- 0 . 1 0.2 

Lygodesmia juncea Rush skeletonplant - - -- -- - - - - -- -- -- 0 .3 0 .6 

Pediomelum argophyllum Silverleaf Indian breadroot -- - - 0 .6 1.0 -- -- -- -- 0 .1 0.2 

Penstemon spp. Penstemon -- - - -- -- - - -- -- -- 0.1 0.2 

Phlox hoodii Hoods phlox 0.2 0 .2 1.4 2.4 - - -- 1.6 3 .7 0.7 1.4 

S nn J:olyg£_'12fTT} ~QP- . ~ - ~ - Knotweed -- -- -- -- 1.0 1.4 -- -- -- --
,;; ~ t 1'tztfz' L. I ,r tftfo L. ~ Slimflower scurfpea Psora z zum tenuz orum 0.1 0 .1 0.5 0.9 0.1 0.1 0.5 1.1 0 . 1 0.2 
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RAMACO Brook Mine 

Table D8-5. Summary of 2013 Mean Vegetation Cover Data, by Species, for the Brook Mine Study Area (Cont.) 

Life Form/ Agricultural Land Big Sagebrush Bottomland Sagebrush Pine and Juniper Prairie Dog Modified Grassland 
Common Name Shrubland Grassland Woodland 

Scientific Name 
Absolute% Relative% Absolute% Relative% Absolute% Relative% Absolute% Relative% Absolute% Relative% 

Native Perennial Forbs (Cont.) 

Rumexspp. Dock -- -- -- -- 0.1 0 . 1 -- -- 0.1 0.2 

Sonchus spp. Sowthistle -- -- -- -- 0.4 0.5 -- -- -- --

Sphaeralcea coccinea Scarlet globemallow -- -- -- -- 1.2 1.6 0.4 0.9 1.4 2.9 

Symphyotrichum falcatum White prairie aster 0.2 0.2 0.1 0.2 -- -- -- -- 0.2 0.4 

Vicia americana American vetch 0.1 0 .1 1.1 1.9 0 .1 0.1 0.5 1.1 0 . 1 0.2 

Subtotal 0.7 0.8 5.5 9.5 6.1 8.4 4.0 9.2 4.8 9.8 

Introduced Biennial/Perennial Forbs 

Cirsium arvense Canada thistle -- -- -- -- 1.0 1.4 -- -- -- --

Cerastium arvense Field chickweed -- -- -- -- -- -- 0.1 0.2 -- --

Convolvulus arvensis Field bindweed 1.0 1.2 -- -- 3.8 5.2 -- -- 5.1 10.4 

Lactuca serriola * Prickly lettuce -- -- -- -- 0.2 0.3 -- -- -- --

Medicago sativa Alfalfa 27.4 32.7 -- -- 0.2 0.3 -- -- -- --

Melilotus officinalis* Yellow sweetclover 0 .2 0 .2 -- -- 0.6 0.8 -- -- 0.2 0.4 

Rumex crispus Curly dock 0.1 0.1 -- -- 0.3 0.4 -- -- -- --

Taraxacum officinale Common dandelion 0.6 0 .7 -- -- 1.4 1.9 -- -- -- --

Tragopogon dubius* Western salsify 0.4 0 .5 0.1 0 .2 0.2 0 .3 0 .1 0.2 -- --

Trifolium pratense Red clover 0.6 0.7 -- -- -- -- -- -- -- --

Subtotal 30.3 36.2 0.1 0 .2 7.7 10.6 0 .2 0 .5 5.3 10.8 

Native Half- and Sub-Shrubs 

Artemisia frigida Fringed sagewort 0.7 0.8 1.1 1.9 0.2 0.3 0 .3 0.7 0.8 1.6 

Artemisia ludoviciana White sagebrush -- -- -- -- 1.1 1.5 -- -- 0.1 0.2 

Gutierrezia sarothrae Broom snakeweed -- -- 0.4 0.7 -- -- 0.1 0.2 -- --

Yucca glauca Yucca -- -- 0.1 0 .2 -- -- -- -- -- --

Subtotal 0.7 0.8 1.6 2.8 1.3 1.8 0.4 0.9 0.9 1.8 

Native Full Shrubs 

Artemisia cana Silver sagebrush -- -- -- -- 1.1 1.5 -- -- -- --

Artemisia tridentata Big sagebrush 1.0 1.2 24.4 42.2 -- 0.7 1.6 0 .2 0.4 

Chrysothamnus viscidiflorus Yellow rabbitbrush 0.2 0 .2 0.3 0.5 -- -- 0.1 0.2 0 .2 0.4 

Ericameria nauseosa Rubber rabbitbrush -- -- 0.2 0 .3 -- -- 0.4 0.9 -- --

Rhus aromatica Skunkbush sumac -- -- 0.6 1.0 0.2 0.3 0.4 0.9 -- --

Symphoricarpos albus Common snowberry -- -- -- -- 0.2 0.3 -- -- -- --

s-·-nn _ -~ympr.hg_ri<;<;:,~oJ ~~~~ntalis Western snowberry -- -- -- -- 0.3 0.4 -- -- -- --

"" "'fJhtr~'tl.Eeft Bfe.il-H'~ !l"orbs 
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RAMACO Brook Mine 

Table D8-5. Summary of 2013 Mean Vegetation Cover Data, by Species, for the Brook Mine Study Area Cont.) 

Life Form/ Agricultural Land Big Sagebrush Bottomland Sagebrush Pine and Juniper Prairie Dog Modified Grassland 
Common Name Shrubland Grassland Woodland 

Scientific Name Absolute% Relative% Absolute% Relative% Absolute% Relative% Absolute% Relative% Absolute% Relative% 

Native Full Shrubs (Cont.) 

Symphoricarpos spp. Snowberry -- -- -- -- 1.0 1.4 -- -- -- --

Subtotal 1.2 1.4 25.5 44.1 2.8 3.8 1.6 3.7 0.4 0.8 

Native Succulents 

Opuntia polycantha Plains pricklypear -- -- 0.2 0.3 -- -- -- -- 0.1 0 .2 

Subtotal -- -- 0 .2 0.3 -- -- -- -- 0.1 0.2 

Native Trees 

Juniperus scopulorum Rocky Mountain juniper -- -- -- -- -- -- 3.3 7.6 -- --

Pinus ponderosa Ponderosa pine -- -- -- -- -- -- 4.7 10.8 -- --

Subtotal -- -- -- -- -- -- 8.0 18.3 -- --

Total Vegetation Cover 83.8 -- 57.8 -- 72.8 -- 43.6 -- 48.9 --
Cryptograms 0.0 -- 1.4 -- 0.0 -- 1.3 -- 0.1 --

Litter 13.0 -- 21.9 -- 22.1 -- 17.8 -- 19.8 --
Rock 0.7 -- 7.2 -- 0.6 -- 26.3 -- 3.7 --

Total Ground Cover 97.5 -- 88.3 -- 95.5 -- 89.0 -- 72.5 --
Bare Ground 2.5 -- 11.7 -- 4.5 -- 11.0 -- 27.5 --
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RAMACO Brook Mine 

Table D8-5. Summary of 2013 Mean Vegetation Cover Data, by Species, for the Brook Mine Study Area (Cont.) 

Life Form/ Reclaimed Grassland Riparian Woodland Rough Breaks Mixed Scoria Grassland Upland Grass land 
Common Name Shrubland 

Scientific Name 
Absolute% Relative% Absolute % Relative% Absolute% Relative% Absolute% Relative % Absolute % Relative% 

Native Annual Grasses 

Cenchru.s longispinus Mat sandbar -- -- -- -- - - -- -- 0.1 0 .2 

Echinochloa muricata Rough barnyardgrass - - -- -- -- -- - - 0 .1 0 .2 0 .6 1.0 

Vulpia octoflora Sixweeks fescue - - - - - - -- -- -- 0 .1 0.2 0 .1 0.2 

Subtotal -- -- -- -- - - - - 0 .2 0 .3 0.8 1.4 

Introduced Annual Grasses 

Bromus japonicus Japanese brome 3 .8 6 .0 1.7 2.1 2.4 5.7 2.9 5 .0 4 .8 8.3 

Bromus tectoru.m Cheatgrass 1.4 2.2 1.0 1.2 0.3 0 .7 18.8 32.4 13. 1 22.6 

Triticum aesti1JU.m Common wheat -- - - -- -- - - -- - - -- -- --

Subtotal 5 .2 8 .2 2.7 3 .3 2.7 6.5 21.7 37 .3 17.9 30.9 

Native Cool Season Perennial Grasses 

Achnactheru.m hymenoides Indian ricegrass - - - - -- -- 0.1 0.2 -- -- -- - -

Elymus cinereus Basin wildrye -- - - 0.2 0 .2 - - - - -- -- -- --

Elymus lanceolatus Thickspike wheatgrass 1.8 2 .8 1.3 1.6 0 .5 1.2 0 .1 0.2 0.6 1.0 

Elymus smithii Western wheatgrass 25.0 39 .3 9 .8 12 .0 4 . 1 9 .8 2 .8 4 .8 10.4 17.9 

Elymus spicatus Bluebunch wheatgrass -- -- -- - - 7 .0 16.7 6.4 11.0 3.9 6.7 

Elymus trachycaulus Slender wheatgrass 1.4 2 .2 1.8 2.2 - - -- -- - - 0 .1 0.2 

Festuca spp. Fescue -- -- 0.2 0 .2 -- - - - - -- -- - -

Hesperostipa comata N eedleand thread -- -- -- -- 0 .7 1.7 4.4 7 .6 5.4 9 .3 

Hordeum jubatum Foxtail barley -- - - 4.6 5 .6 -- -- -- -- -- --

Koeleria macrantha Prairie junegrass -- -- -- - - 0 .1 0 .2 0 .1 0 .2 -- - -

Nassella viridula Green needlegrass 0.4 0 .6 1.0 1.2 1.4 3.3 0.9 1.5 1.1 1.9 

Paa secunda Sandberg bluegrass 0 .2 0 .3 0 .6 0 .7 0 .9 2 .2 1.5 2.6 2 .9 5.0 

Subtotal 28.8 45.3 19.5 23.8 14.8 35.4 16.2 27.9 24.4 42 .1 

Native Warm Season Perennial Grasses 

Aristida purpurea Purple threeawn - - -- -- -- 0.1 0.2 0.4 0 .7 0 . 1 0.2 

Bouteloua gracilis Blue grama -- -- 0.2 0 .2 0.1 0.2 0.7 1.2 0.5 0.9 

Distichlis stricta Inland saltgrass -- -- -- -- -- -- -- -- 0.4 0 .7 

Schizachyrium scoparium Little bluestem -- -- - - -- 0.1 0 .2 - - -- -- --

Spartina pectinata Prairie cordgrass -- -- 3 .0 3 .7 -- -- -- -- -- --

Subtotal - - - - 3 .2 3 .9 0.3 0.7 1.1 1.9 1.0 1.7 

Introduced Pe rennial Grasses 

s-·..-nn 
AgrofJ.1J_ron cristatum Crested wheatgrass 1.8 2.8 2 .7 3 .3 0.1 0 .2 -- -- 0 .3 0 .5 
... · - -- r"'llr"llr"'llr"II 

.. B?om~f{nfr/4{s Lui Lui Smooth brome 15.8 24.8 3 .1 3 .8 0 . 1 0 .2 0 . 1 0.2 -- --
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RAMACO Brook Mine 

Table D8-5. Summary of 2013 Mean Vegetation Cover Data, by Species, for the Brook Mine Study Area (Cont. 

Life Form/ Reclaimed Grassland Riparian Woodland Rough Breaks Mixed Scoria Grassland Upland Grassland 
Common Name Shrubland 

Scientific Name 
Absolute% Relative% Absolute% Relative% Absolute% Relative% Absolute% Relative% Absolute% Relative% 

Introduced Perennial Grasses (Cont.) 

Dactylis glomerata Orchardgrass -- -- 0.3 0.4 -- -- -- -- -- --

Festuca ovina Sheep fescue -- -- -- -- -- -- 0.4 0.7 -- --

Phleum pratensis Timothy -- -- 0.4 0 .5 -- -- -- -- -- --

Poa bulbosa Bulbous bluegrass -- -- -- -- 0.1 0 .2 -- -- 0 . 1 0.2 

Poa pratensis Kentucky bluegrass -- -- 1.8 2.2 -- -- -- -- -- --

Subtotal 17.6 27.7 8.3 10.1 0.3 0.7 0 .5 0.9 0.4 0.7 

Native Grasslikes 

Carex filif olia Threadleaf sedge 0.4 0.6 0.4 0.5 0.1 0.2 0.1 0.2 0 .1 0 .2 

Carex nebrascensis Nebraska sedge -- -- 3.5 4.3 -- -- -- -- -- --

Juncus balticus Baltic rush -- -- 1.0 1.2 -- -- -- -- -- --

Schoenoplectus pungens Common threesquare -- -- 0.1 0.1 -- -- -- -- -- --

Subtotal 0.4 0 .6 5.0 6.1 0.1 0.2 0 .1 0.2 0 .1 0.2 

Native Annual Forbs 

Atriplex suckleyi Suckley's endolepis -- -- -- -- 0.7 1.7 -- -- -- --

Chenopodium berlandieri Pitseed goosefoot -- -- 0.1 0.1 0 . 1 0.2 -- -- -- --

Erigeron strigosus Rough fleabane -- -- - - -- -- -- -- -- 0.1 0.2 

Galium aparine Stickywilly -- -- 0.1 0.1 -- -- -- -- -- --

Helianthus annuus Annual sunflower -- -- -- -- -- -- 0 .1 0.2 

Lappula redowskii Bluebur stickseed -- -- -- -- -- -- 0.1 0.2 0.1 0.2 

Plantago patagonica Pursh's plantain 0 .2 0 .3 -- -- 0.3 0 .7 -- -- 0.6 1.0 

Subtotal 0 .2 0 .3 0 .2 0.2 1.1 2.6 0.2 0 .3 0 .8 1.4 

Introduced Annual Forbs 

Alyssum desertorum Desert alyssum 1.4 2.2 0.4 0.5 0.4 1.0 0 .7 1.2 1.3 2.2 

Bassia sieverisana Summercypress -- -- 0 .3 0.4 -- -- -- -- -- --

Camelina microcarpa Littleseed falseflax 0.6 0 .9 -- -- -- -- 0 .9 1.5 0.1 0 .2 

Descurainia sophia Flixweed -- -- -- -- -- -- 0 .1 0.2 -- --

Halogeton glomeratus Halogeton 0.2 0.3 -- -- -- -- -- -- -- --

Lepidium perf oliatum Shieldcress -- -- 0.2 0.2 -- -- 0.1 0.2 -- --

Medicago lupulina Black medic 0 .2 0.3 0.3 0.4 -- -- 0.1 0.2 -- --

Sisymbrium altissimum Tumble mustard -- -- -- -- -- -- 0.3 0.5 0.4 0.7 

Thlaspi arvense Field pennycress -- -- 0.2 0.2 0.1 0 .2 -- -- 0 .1 0.2 

Subtotal 2.4 3.8 1.4 1.7 0 .5 1.2 2.2 3.8 1.9 3.3 
S nn - _.:I nn "'"...,, "'"""""" - .... t l.lll ,., '- , I' '- l.lll '- l.lll 
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RAMACO Brook Mine 

Table 0 8-5. Summary of 2013 Mean Vegetation Cover Data, by Species, for the Brook Mine Study Area (Cont.) 

Life Form/ Reclaimed Grassland Riparian Woodland Rough Breaks Mixed Scoria Grassland Upland Grassland 
Comm on Name Shrubland 

Scientific Name 
Absolute % Relat ive % Absolute % Relative% Absolute % Relative% Absolute % Relative% Absolute% Relative% 

Native Pere nnial Forbs 

Achillea millefolium Western yarrow -- -- 1.8 2.2 0.4 1.0 0.1 0.2 0.6 1.0 

Ambrosia tomentosa Skeletonleaf bur ragweed -- -- -- -- -- -- 0.1 0.2 -- --

Asclepias speciosa Showy milkweed -- -- 0.2 0.2 -- -- -- -- -- --

Asteraceae spp. Asteraceae -- - - 1.0 1.2 -- -- -- -- -- --

Astragalus spp. Milkvetch -- -- 0.8 1.0 -- -- 0.1 0 .2 0 .2 0 .3 

Cirsium spp. Thistle -- -- -- -- 0.1 0.2 -- -- 0.1 0.2 

Comandra umbellata Bastard toadflax 0.2 0.3 0.3 0.4 0.3 0.7 0.1 0 .2 -- --

Dalea candida White prairie clover -- -- - - -- 0.2 0.5 -- -- -- --

Dalea purpurea Purple prairie clover -- -- -- -- 0.1 0.2 1.0 1.7 -- --

Equisetum laeuigatum Smooth horsetail -- -- 0.2 0 .2 -- -- -- - - - - --

Eriogonum pauciflorum Fewflower buckwheat -- -- -- -- 0.1 0.2 -- -- - - --

Evolvulus nuttallianus Shaggy dwarf morning-glory -- -- 0.1 0.1 0.2 0.5 0.3 0.5 0 .1 0.2 

Galium boreale Northern bedstraw -- -- 0.1 0.1 -- -- 0.1 0.2 -- --

Gaura coccinea Scarlet gaura -- - - -- -- 0.2 0.5 0.1 0.2 0 . 1 0 .2 

Glycyrrhiza lepidota Wild licorice -- - - 0.2 0 .2 -- -- 0.1 0 .2 -- - -

Grindelia squarrosa Curlycup gumweed 1.0 1.6 1.5 1.8 0.1 0.2 -- -- 0 .1 0.2 

Heterotheca uillosa Hairy golden aster -- -- -- - - 0.1 0.2 0.2 0 .3 -- --

Lactuca oblongifolia Blue lettuce -- -- - - - - -- -- 0.4 0.7 0 .1 0.2 

Lappula spp. Stickseed -- -- -- - - -- -- -- -- 0.1 0.2 

Lygodesmia ju.nee a Rush skeletonplant -- -- -- -- -- -- - - -- 0.1 0 .2 

Machaeranthera tanacetifolia Tansy leaf tansy aster -- -- -- -- 0.1 0.2 -- -- -- --

Musineon divaricatum Leafy wildparsely -- -- -- -- 0.1 0.2 -- -- 0.1 0.2 

Pediomelum argophyllum Silverleaf Indian breadroot -- - - -- -- 0.1 0.2 0.3 0.5 0.2 0.3 

Pediomelum esculentum Large Indian breadroot -- -- -- -- 0.2 0 .5 0 .2 0.3 -- --

Phlox hoodii Hoods phlox -- -- -- -- 1.3 3.1 0 .1 0.2 0.9 1.6 

Polygonum spp. Knotweed -- - - -- -- -- - - -- -- 0.1 0.2 

Psoralidium tenuiflorum Slimflower scurfpea -- - - -- -- 1.1 2.6 1.1 1.9 0.5 0.9 

Ratibida columnifera Prairie coneflower -- -- -- -- 0.1 0.2 0.1 0.2 -- --
Sonchus spp. Sowthistle -- -- 1.8 2.2 -- - - -- -- -- --

Sphaeralcea coccinea Scarlet globemallow -- - - 0.2 0.2 0.5 1.2 1.1 1.9 0.8 1.4 

Symphyotrichum falcatum White prairie aster -- -- -- -- -- -- -- - - 0.1 0.2 

s-·-nn _ Ihem;J,o,qsj~,J:JoJl,,.pi[~i~ Golden banner -- - - -- -- 0 .2 0 .5 0 .1 0 .2 -- --
- - .• , y .,_, !f- I r .,_ y .,_ y 

American vetch Vzcia amencana 0.4 0.6 0 .2 0.2 0.5 1.2 0 .6 1.0 0.5 0.9 

TFI 8 2/025 
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RAMACO Brook Mine 

Table D8-5. Summary of 2013 Mean Vegetation Cover Data, by Species, for the Brook Mine Study Area (Cont.) 

Life Form/ Reclaimed Grassland Riparian Woodland Rough Breaks Mixed Scoria Grassland Upland Grassland 
Common Name Shrubland 

Scientific Name 
Absolute% Relative% Absolute% Relative% Absolute% Relative% Absolute% Relative% Absolute% Relative% 

Native Perennial Forbs (Cont.) 

Zigadenus venenosus Death camas -- -- -- -- -- -- -- -- 0.1 0.2 

Subtotal 1.6 2.5 8.4 10.2 6.0 14.4 6.2 10.7 4.8 8.3 

Introduced Biennial/Perennial Forbs 

Cardaria draba Whitetop -- -- 0.1 0.1 -- -- -- -- -- --

Cirsium arvense Canada thistle -- -- 0.4 0.5 0.1 0.2 -- -- -- --

Cerastium arvense Field chickweed -- -- -- -- -- -- -- -- -- --

Convolvulus arvensis Field bindweed 1.0 1.6 1.1 1.3 0.5 1.2 1.2 2.1 1.7 2.9 

Cynoglossum officinale* Western houndstongue -- -- 0.1 0.1 -- -- -- -- -- --

Lactuca serriola * Prickly lettuce -- -- 1.0 1.2 -- -- -- -- -- --

Medicago sativa Alfalfa 0.2 0 .3 0.1 0.1 -- -- -- -- -- --

Melilotus officinalis* Yellow sweetclover 2.8 4.4 0.2 0.2 -- -- 0.1 0.2 0.2 0.3 

Taraxacum officinale Common dandelion 2.4 3.8 2.3 2.8 -- -- -- -- 0.6 1.0 

Tragopogon dubius* Western salsify 0.6 0.9 0 .2 0.2 0 .3 0.7 0.3 0.5 0.4 0.7 

Trif olium repens White clover -- -- 0.1 0 .1 -- -- -- -- -- --

Subtotal 7.0 11.0 5.6 6 .8 0.9 2.2 1.6 2.8 2.9 5 .0 

Native Half- and Sub-Shrubs 

Artemisia frigida Fringed sagewort -- -- -- -- 1.1 2.6 0.2 0.3 0.8 1.4 

Artemisia ludoviciana White sagebrush -- -- -- -- 0.1 0.2 -- -- -- --

Artemisia pedatifida Birdfoot sagebrush -- -- -- -- 0.1 0.2 -- -- -- --

Atriplex gardneri Gardner saltbush -- -- -- -- 0.1 0.2 -- -- -- --
Gutierrezia sarothrae Broom snakeweed -- -- -- -- 1.1 2.6 0 .2 0.3 0.4 0.7 

Linanthus pungens Granite pricklygila -- -- -- -- -- -- 0.1 0.2 -- --

Yucca glauca Yucca -- -- -- -- -- -- 0.2 0.3 -- --

Subtotal -- -- -- -- 2.5 6.0 0.7 1.2 1.2 2.1 

Native Full Shrubs 

Artemisia cana Silver sagebrush 0.2 0.3 2.3 2.8 0.3 0.7 0 .3 0.5 0.3 0.5 

Artemisia tridentata Big sagebrush -- -- 0 .2 0.2 9.5 22.7 4.1 7.1 0.9 1.6 

Atriplex canescens Four-wing saltbush -- -- 0.2 0.2 0.1 0.2 -- -- -- --

Ericameria nauseosa Rubber rabbitbrush 0.2 0.3 -- -- 0 .6 1.4 -- -- -- --

Rhus aromatica Skunkbrush sumac -- -- -- -- 0.3 0.7 3.0 5.2 0.2 0.3 

Ribes cereum Wax currant -- -- -- -- 0.1 0.2 -- -- 0 . 1 0 .2 

Rosa woodsii Woods rose -- -- 0 .2 0.2 0 .7 1.7 -- -- -- --s---nn ~ _.;i n..,, .,..,,...,. .,..,, n..,, n 
~ - t 1,'111 '--' &.. , -' ~ UI. &.. UI 

Greasewood Sarcobatus vermzculatus -- -- -- -- 0.9 2 .2 -- -- 0.1 0.2 

*Introduced Biennial Forbs 
TFI 6 Z /025 
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RAMACO Brook Mine 

Table D8-5. Summary of 2013 Mean Vegetation Cover Data, by Species, for the Brook Mine Study Area (Cont.) 

Life Form/ Reclaimed Grassland Riparian Woodland Rough Breaks Mixed Scoria Grassland Upland Grassland 
Common Name Shrubland 

Scientific Name 
Absolute% Relative% Absolute% Relative% Absolute% Relative% Absolute% Relative% Absolute% Relative% 

Native Full Shrubs (Cont.) 

Symphoricarpos albus Common snowberry -- -- 11.5 14.0 -- -- -- -- -- --

Symphoricarpos spp. Snowberry -- -- -- -- -- -- -- -- 0 .1 0.2 

Subtotal 0.4 0 .6 14.4 17.6 12.5 29.9 7.4 12.7 1.7 2.9 

Native Succulents 

Opuntia polycantha Plains pricklypear -- -- -- -- -- -- -- -- 0.1 0.2 

Subtotal -- -- -- -- -- -- -- -- 0.1 0.2 

Native Trees 

Fraxinus pennsylvanica Green ash -- -- 1.3 1.6 -- -- -- -- -- --

Juniperus scopulorum Rocky Mountain juniper -- -- 0.1 0.2 -- -- -- --

Populus deltoids Eastern cottonwood -- -- 6.6 8.0 -- -- -- -- -- --

Pinus ponderosa Ponderosa pine -- -- -- -- -- -- -- -- -- --

Salix amygdaloides Peachleaf willow -- -- 0.2 0.2 -- -- -- -- -- --

Sorbus scopulina Greene's mountain ash -- -- 4.6 5.6 -- -- -- -- -- --

Subtotal -- -- 12.7 15.5 0.1 0.2 -- -- -- --

Introduced Trees 

Elaeagnus angustif olia Russian olive -- -- 0.6 0.7 -- -- -- -- -- --

Subtotal -- -- 0.6 0.7 -- -- -- -- -- --

Total Vegetation Cover 63.6 -- 82.0 -- 41.8 -- 58.1 -- 58.0 --
Cryptograms 0.0 -- 0.0 -- 1.4 -- 0.4 -- 0.2 --

Litter 25.4 -- 15.0 -- 15.7 -- 19.7 -- 28.2 --
Rock 1.4 -- 0.9 -- 10.8 -- 11.0 -- 4.3 --

Total Ground Cover 90.4 -- 97.9 -- 69.7 -- 89.2 -- 90.7 --
Bare Ground 9.6 -- 2.1 -- 30.3 -- 10.8 -- 9.3 --

S nnedt ~2/27/2~2~ 

TFN 6 2 /025 
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RAMACO 

T bl D8 6 S a e - ummary o f 2013 M ean H b er aceous p d ro uction D ata, >v 1 e orm, or t h B e 

Big Sagebrush Shrubland Bottomland Sagebrush 
Grassland Life Form 

Mean Relative Mean Relative 
(g/m2) % fe:/m2) % 

Native Annual Grasses 0.3 0 .8 -- --

Introduced Annual Grasses 6.3 16.8 5.1 4.3 

Native Cool Season Perennial Grasses 1 21.6 57.6 40.2 33.5 

Native Warm Season Perennial Grasses 0.4 1.1 1.7 1.4 

Introduced Perennial Grasses 1.0 2.7 28.8 24.0 

Native Grasslikes2 0.2 0.5 16.8 14.0 

Native Annual Forbs 0.4 1.1 0.1 0.1 

Introduced Annual Forbs 2.0 5.3 2.0 1.7 

Native Perennial Forbs3 4.9 13.1 10.8 9.0 

Introduced Biennial/Perennial Forbs 0.4 1.1 14.5 12.1 

Total 37.5 100.1 120.0 100.1 

Total (pounds/ acre) 663.0 -- 2,139.7 --
1 Native Cool Season Grasses' and Unknown Grass Species' absolute percents have been combined 
2 Native Grasslike Species' and Unknown Grasslike Species' absolute percents have been combined. 
3 Native Perennial Fobs' and Unknown Farb Species' absolute percents have been combined. 
NOTE: Relative percentages shown in this table do not sum to 100.0 due to rounding errors. 

s~-nnedt ~2/27/2~2~ 

October 2014 

Brook Mine 

roo kM. 1ne S d A tu LY rea 

Riparian Woodland Rough Breaks Mixed Scoria Grassland Upland Grassland 
Shrubland 

Mean Relative Mean Relative Mean Relative Mean Relative 
(g/m2) % (g/m2) % (g/m2) % (g/m2) % 

-- -- -- -- <0 .1 <0.1 -- --

7.8 5.4 4.7 12.5 21.3 35.0 15.7 24.4 

39.8 27.8 20.1 53.3 24.4 40.1 37.0 57.5 

7.8 5.4 0.2 0.5 0.4 0.7 1.0 1.6 

44.3 30.9 -- -- <0.1 <0.1 0.7 1.1 

12.3 8.6 0.1 0.3 -- -- 0.5 0.8 

1.0 0.7 0.1 0.3 1.5 2.5 1.5 2.3 

4.9 3.4 0.5 1.3 2.9 4.8 0.4 0.6 

10.5 7.3 9.4 24.9 9.5 15.6 6.4 9 .9 

14.9 10.4 2.6 6.9 0 .8 1.3 1.2 1.9 

143.3 99.9 37.7 100.0 60.8 100.0 64.4 100.1 

2,556.9 -- 673.5 -- 1,083.7 -- 1,150.5 --

TFN 6 2/025 
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RAMACO Brook Mine 

Ta bl e DB-7. Summary of 2013 Mean Shrub Density Data, by Species, for the Brook Mine Study Area 

Life Form/ 
Big Sagebrush Shrubland Bottomland Sagebrush Grassland Pine and Juniper Woodland Prairie Dog Modified Grassland 

Scientific Name Common Name Mean Relative Mean Relative Mean Relative Mean Relative 
(#/m2) % (#/m2) % (#/m2) % (#/m2) % 

Native Half- and Sub-Shrubs 

Artemisia frigida Fringed sagewort 0.2 12.5 <0.1 3.5 0.1 24.2 0.3 67.3 

Artemisia ludoviciana White sagebrush -- -- 0.3 57.3 0.1 15.7 <0.1 8.0 

Artemisia pedatifida Birdfoot sagebrush -- -- -- -- -- -- -- --

Atriplex gardneri Gardner saltbush -- -- -- -- -- -- -- --

Gutierrezia sarothrae Broom snakeweed 0.1 8.1 -- -- 0.1 24.6 <0.1 6.4 

Juniperus horizontalis Creeping juniper -- -- -- -- -- -- -- --

Linanthus pungens Granite pricklygila -- -- -- -- -- -- -- --

Yucca glauca Yucca <0.1 <0.1 -- -- -- -- -- --

Subtotal 0.3 20.6 0.3 60.8 0.4 64.5 0.3 81.7 

Native Full Shrubs 1 

Artemisia cana Silver sagebrush <0.1 2 .7 0.1 21.9 -- -- <0.1 0.1 

Artemisia tridentata Big sagebrush 0.9 74.5 -- -- 0.1 14. 1 <0.1 8.5 

A triplex canescens Four-wing saltbush -- -- -- -- -- -- -- --

Chrysothamnus viscidiflorus Yellow rabbitbrush <0.1 0.9 -- -- <0.1 1.9 <0.1 5.2 

Ericameria nauseosa Rubber rabbitbrush <0.1 0.9 -- -- <0 .1 5.7 <0.1 3 .9 

Rhus aromatica Skunkbrush sumac <0.1 0.2 <0.1 0.4 <0.1 5.7 <0.1 0.1 

Ribes cereum Wax currant <0.1 <0 .1 -- -- <0.1 3.3 -- --

Rosa woodsii Woods rose -- -- <0.1 0.2 <0.1 4.7 -- --

Sarcobatus vermiculatus Greasewood -- -- -- -- -- -- -- --

Symphoricarpos albus Common snowberry <0.1 0.1 <0.1 2.0 -- -- <0.1 0.5 

Symphoricarpos occidentalis Western snowberry -- -- 0.1 14.1 -- -- -- --

Symphoricarpos spp. Snowberry -- -- <0.1 0.7 -- -- -- --

Subtotal 1.0 79.4 0.2 39.2 0.2 35.5 0 . 1 18.3 

Total 1.2 100.0 0.5 100.0 0.6 100.0 0.4 100.0 

Total (#/acre) 4,926.0 -- 2,216.1 -- 2,320.3 -- 1,561.1 --
1 Native Full Shrubs' and Unknown Native Full Shrub's mean number per square meter values have been combined. 
NOTE: # /m2 values do not always equal the subtotals and totals shown due to rounding errors generated from the conversion of#/ 100m2 to # /m2 . 

TFN 6 2/025 
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RAMACO Brook Mine 

Table D8-7. Summary of 2013 Mean Shrub Density Data, by Species, for the Brook Mine Study Area (Cont.) 

Reclaimed Grassland Riparian Woodland 
Rough Breaks Mixed Scoria Grassland Upland Grassland 

Life Form/ Shrubland 
Scientific Name Common Name 

Mean Relative Mean Relative Mean Relative Mean Relative Mean Relative 
(#/m2) % (#/m2) % (#/m2) % (#/m2) % (#/m2) % 

Native Half- and Sub-Shrubs 

Artemisia frigida Fringed sagewort <0.1 2.1 <0.1 1.1 0.2 12.8 0 . 1 22.4 0 .2 62 .8 

Artemisia ludoviciana White sagebrush -- -- 0 . 1 4.1 <0 .1 0.4 <0.1 2.9 -- --

A rtemisia pedatifida Birdfoot sagebrush -- -- -- -- <0.1 0 .1 -- -- <0.1 0.1 

Atriplex gardneri Gardner saltbush <0.1 0.2 -- -- -- --

Gutierrezia sarothrae Broom snakeweed -- -- <0 . 1 <0.1 0.3 16.9 <0.1 8.1 <0.1 4 .9 

Juniperus horizontalis Creeping juniper <0. 1 <0 .1 -- -- -- --

Krascheninnikovia lanata Winterfat - - -- - - -- -- -- <0.1 0.1 <0.1 2.6 

Lianthus pungens Granite pricklygila <0 .1 0.1 - - -- -- --

Yucca glauca Yucca - - -- - - -- <0 .1 0.2 <0.1 1.1 <0.1 1.1 

Subtotal <0 .1 2.1 0 . 1 5.2 0.5 30.6 0 .2 34.5 0.2 71.3 

Native Full Shrubs 1 

Artemisia cana Silver sagebrush <0.1 8.3 0 .2 11.6 <0 . 1 0.9 <0.1 5 .9 <0 . 1 3 .7 

Artemisia tridentata Big sagebrush <0.1 2.1 <0.1 0.5 0.6 39 .3 0. 2 40.2 <0 . 1 11.7 

Atriplex canescens Four-wing saltbush <0.1 79.2 - - -- <0 . 1 <0.1 -- -- -- - -

Chrysothamnus viscidijlorus Yellow rabbitbrush -- -- -- -- <0 . 1 0.3 <0.1 0 .2 <0 .1 4 .6 

Ericameria nauseosa Rubber rabbitbrush <0 .1 8.3 <0.1 0.1 0.2 11.2 <0.1 2.0 <0.1 1.7 

Rhus aromatica Skunkbrush sumac -- -- <0.1 <0 .1 <0 .1 0 .6 0.1 13.4 <0.1 1.1 

Ribes cereum Wax currant -- -- <0.1 0 .1 -- -- <0.1 0.1 <0.1 0.3 

Rosa woodsii Woods rose -- -- 0.1 4 .5 0 .2 15.3 <0.1 3.3 <0 .1 1.1 

Sarcobatus vermiculatus Greasewood -- -- -- -- <0.1 1.6 -- -- <0.1 0.9 

Shepherdia canadensis Russet buffaloberry -- -- <0 . 1 0 .2 - - -- -- -- -- --

Symphoricarpos albus Common snowberry -- -- 1.3 70.0 <0.1 0 .1 <0 .1 0 .2 <0 .1 3.4 

Symphoricarpos occidentalis Western snowberry -- -- 0.1 7.9 <0.1 0.1 <0 .1 <0.1 -- --

Subtotal <0.1 97.9 1.7 94.8 1.1 69.4 0.3 65.5 0.1 28.7 

Total <0.1 100.0 1.8 100.0 1.6 100.0 0.5 100.0 0.3 100.0 

Total (#/acre) 194.3 -- 7,298.7 -- 6,434.7 -- 1,849.5 -- 1,412.6 --
1 Native Full Shrubs' and Unknown Native Full Shrub's mean number per square meter values have been combined. 
NOTE: # /m2 values do not always equal the subtotals and totals shown due to rounding errors generated from the conversion of#/ 100m2 to# /m2 . 

s-·-nnedt ~2/27/2~2~ 
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Table D8-8 . Number of Species Sampled and Number of Species Sampled with Greater Than 2% Relative 
Vegetation Cover, on the Cover Transects, within the Brook Mine Study Area 

• :::ic, 

0. "" 0. C, 

~ .., -

Life Form 

Native Annual Grasses 

Introduced Annual Grasses* 

Native Cool Season Perennial Grasses 1 

Native Warm Season Perennial Grasses 

Introduced Perennial Grasses 

Native Grasslike Species 

Native Annual Forbs 

Introduced Annual Forbs* 

Native Perennial Forbs2 

Introduced Biennial/Perennial Forbs* 

Native Half- and Sub-Shrubs 

Native Full Shrubs3 

Native Succulents 

Native Trees 

Introduced Trees 

Total 

Agricultural Land 

Total# 
# of 

of 
Species Species 

Sampled ~2% 

-- --

3 --

11 3 

2 --

5 3 

1 --

3 --

3 --

5 --

7 1 

1 --

2 --

-- --

-- --

-- --

43 7 

Big Sagebrush 
Shrubland 

Total# of # of 
Species Species 
Sampled ~2% 

1 --

2 2 

5 5 

2 --

2 --

1 --

1 --

2 1 

13 1 

1 --

3 --

4 1 

1 --

-- --
-- --

38 10 

Bottomland Pine and Juniper 
Sagebrush 
Grassland Woodland 

Total# 
# of Total# 

# of 
of of 

Species Species 
Species Species 

Sampled ~2% Sampled ~2% 

-- -- -- --

2 2 2 2 

10 3 5 3 

3 -- 1 --

5 2 -- --

4 2 1 --

3 -- 1 --

6 1 3 --

14 -- 6 1 

8 1 2 --

2 -- 2 --

4 -- 4 --

-- -- -- --
-- -- 2 2 

-- -- -- --

61 11 29 8 

g = o, 1 Native Cool Season Perennial Grasses and Unknown Grasses have been combined. 
§" :;...., 2 Native Perennial Forbs and Unknown Forbs have been combined. 
8 -=-- 3 Does not include Symphoricarpos spp. when Symphoricarpos albus and Symphoricarpos occidentalis are both present. 
O -~ * Includes Species Lacking Creditable Value. 
Cf .. en 
...... -
(/1 ~ 
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Table D8-8. Number of Species Sampled and Number of Species Sampled with Greater Than 2% Relative 
Vegetation Cover, on the Cover Transects, within the Brook Mine Study Area (Cont.} 

Prairie Dog Modified Reclaimed 
Riparian Woodland Rough Breaks 

Grassland Grassland Mixed Shrubland 

Life Form Total# of # of Total# 
# of Total# 

# of 
Total# 

Species Species of Species of Species of 
Species Species Species Sampled ~2% Sampled ~2% Sampled ~2% Sampled 

Native Annual Grasses 1 -- -- -- -- -- --

Introduced Annual Grasses* 2 2 2 2 2 1 2 

Native Cool Season Perennial Grasses 1 5 1 5 3 8 3 8 

Native Warm Season Perennial Grasses 3 1 -- -- 2 1 3 

Introduced Perennial Grasses 2 1 2 2 5 3 3 

Native Grasslike Species -- -- 1 -- 4 1 1 

Native Annual Forbs 5 1 1 -- 2 -- 3 

Introduced Annual Forbs* 9 1 4 1 5 -- 2 

Native Perennial Forbs2 20 1 3 -- 13 2 20 

Introduced Biennial/Perennial Forbs* 2 1 5 2 10 1 3 

Native Full Shrubs3 2 -- 2 -- 5 2 8 

Native Half- and Sub-Shrubs 2 -- -- -- -- -- 5 

Native Succulents 1 -- -- -- -- -- --
Native Trees -- -- -- -- 4 2 1 

Introduced Trees -- -- -- -- 1 -- --

Total 54 9 25 10 61 16 59 
• a.. =a-t 1 Native Cool Season Perennial Grasses and Unknown Grasses have been combined. 
~ "'.., 2 Native Perennial Forbs and Unknown Forbs have been combined. 
5. g• 3 Does not include Symphoricarpos spp. when Symphoricarpos albus and Symphoricarpos occidentalis are both present. 
c :a:~* Includes Species Lacking Creditable Value. 
3 c::,"'-» 
0 ~-.. 
00 c::, 
.'.... _..., 

I ~CII 
CJl -
\0 ..., 

c::, -.. 

# of 
Species 

~2% 

--

1 

4 

--
--

--

--

--

2 

--

2 

2 

--
--

--

11 

DEQ Ex. 4-172



• :::o-e 0. 
0. ..... .., 
c-n c-:.a ::i 
0. ii:, 

C en 
s :a:N =-.. 0 <c::, 
CX) 

I -N ...... -s:,.c.n 
I °' . 0 N = -~ 

mzmZ/LZ/Zm ~peuu~~s 

Table D8-8. Number of Species Sampled and Number of Species Sampled with Greater Than 2% Relative 
Vegetation Cover, on the Cover Transects, within the Brook Mine Study Area {Cont.) 

Scoria Grassland Upland Grassland 

Life Form Total# of 
# of Species Total# of 

# of Species 
Species Species 
Sampled ~2% 

Native Annual Grasses 2 --
Introduced Annual Grasses* 2 2 

Native Cool Season Perennial Grasses 1 7 4 

Native Warm Season Perennial Grasses 2 --

Introduced Perennial Grasses 2 --
Native Grasslike Species 1 --

Native Annual Forbs 2 - -

Introduced Annual Forbs* 6 --

Native Perennial Forbs2 19 --

Introduced Biennial / Perennial Forbs* 3 1 

Native Half- and Sub-Shrubs 4 --

Native Full Shrubs3 3 2 

Native Succulents -- --

Native Trees -- - -

Introduced Trees -- - -

Total 53 9 
1 Native Cool Season Perennial Grasses and Unknown Grasses have been combined . 
2 Native Perennial Forbs and Unknown Forbs have been combined. 

Sampled 

3 

2 

7 

3 

2 

1 

3 

4 

18 

4 

2 

6 

1 

--

--

56 

3 Does not include SympJwricarpos spp. wh en Symphoricarpos albus and Symphoricarpos occidentalis a re both present. 
* Includes Species Lacking Credita ble Value. 

~2% 

--

2 

4 

--
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--

--
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Vegetation Community 

Agricultural Land 

Total Vegetation Cover 

Total Ground Cover 

Density 

Big Sagebrush Shrubland 

Total Vegetation Cover 

Total Ground Cover 

Production 

Density 

Bottomland Sagebrush Grassland 

Total Vegetation Cover 

Total Ground Cover 

Production 

Density 

Pine and Juniper Woodland 

Total Vegetation Cover 

Total Ground Cover 

Density 

Prairie Dog Modified Grassland 

Total Vegetation Cover 

Total Ground Cover 

Density 

equacy C 1 1 a cu ations h B or t e 

Standard Actual 
Mean Deviation Sample# 

83.8 22.6 25 

97.5 5.0 25 

0.0 0.0 25 

57.8 10.5 23 

88.3 7 .3 23 

37.5 23.7 50 

1.2 64.5 50 

72.8 13.4 25 

95.5 5.0 25 

120.0 85.2 25 

0.5 68.3 25 

43.6 18.5 15 

89.0 12.1 15 

0.6 62.2 15 

48.9 16.2 40 

72.5 20.0 40 

0.4 73.0 40 

roo kM. 1ne S d A tu ly rea 
Computed Computed Confidence 
Adequate Z-Value Level 

Sample Size Achieved 

24 0.93 N/A 

1 4.86 N/A 

N/A N/A N/A 

11 1.33 N/A 
2 2.89 N/A 
14 1.12 N/A 
92 0.67 74.9 

11 1.36 N/A 

1 4.79 N/A 

165 0.35 63.7 

509 0.20 57.9 

59 0.46 67.7 

6 1.42 N/A 

385 0.18 57.1 

36 0.95 N/A 

25 1.15 N/A 
1,172 0 .17 56.8 
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Table 08-9. Summary of 2013 SamJle Adee uacy Calculations for the Brook Mine Study Area (Cont.) 

Standard Actual Computed Computed 
Confidence 

Vegetation Community Mean Adequate Level 
Deviation Sample# Sample Size 

Z-Value 
Achieved 

Reclaimed Grassland 

Total Vegetation Cover 63.6 9.1 10 7 1.11 N/A 
Total Ground Cover 90.4 10.8 10 5 1.33 N/A 
Density <0.1 10.8 10 1,662 0.07 52.8 

Riparian Woodland 

Total Vegetation Cover 82 .0 14.8 25 11 1.38 N/A 
Total Ground Cover 97.9 3.5 25 0 6.93 N/A 
Production 143.3 78.1 48 109 0.60 72.6 

Density 1.8 179.3 46 324 0 .34 63.3 

Rough Breaks Mixed Shrubland 

Total Vegetation Cover 41.8 12.0 30 27 0.95 N/A 
Total Ground Cover 69 .7 17.4 30 21 1.09 N/A 
Production 37 .7 24.0 50 14 1.13 N/ A 
Density 1.6 83.1 49 89 0.67 74.9 

Scoria Grassland 

Total Vegetation Cover 58.1 9 .3 28 8 1.65 N/A 
Total Ground Cover 89.2 7. 1 28 2 3.33 N/A 
Production 60.8 33.8 50 101 0.64 73.9 

Density 0.5 42 .0 50 277 0 .38 64.8 

Upland Grassland 

Total Vegetation Cover 58.0 12.7 28 16 1.21 N/A 
Total Ground Cover 90.7 9.2 28 3 2.62 N/ A 
Production 65.4 27.9 50 69 0.77 77.9 

Density 0.3 36.7 52 362 0.34 63.3 
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Table D8-10. Threatened and Endangered Plant Species Surveyed for and Potential Occurrence within the 
B k M . S d A roo 1ne tu ly rea 

Potential Occurrence 

Common Name Scientific Name Status Habitat 
within the Proposed 
Brook Mine Permit 

Area 

Seasonally moist soils and wet 
Habitat Confirmed Ute ladies'-tresses Spiranthes diluvialis Threatened meadows of dra inages below 

Unsuitable 
7 , 000ft. in elevation 

Blowout penstemon Penstemon haydenii Endangered Sand blowouts or dunes 
Habitat Confirmed 

Unsuitable 
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RAMACO Brook Mine 

Agricultural Big Bottomland Pine and Prairie Dog Reclaimed Riparian Rough Scoria Upland 
Acronym Current Nomenclature Common Name Land Sagebrush Sagebrush Juniper Modified Grassland Woodland Breaks Mixed Grassland Grassland Shrubland Grassland Woodland Grassland Shrubland 
Native Annual Grasses 

CENLON Cenchrus longispinus Mat sandbu r X 

ECHMUR Echinochloa muricata Rough barnyardgras s X X X 

VULOCT Vulpia octoflora Sixweeks fescue X X X X 

Introduced Annual Grasses 

BROJAP* Bromus japonicus Japanese brome X X X X X X X X X X 

BROTEC* Bromus tectorum Cheatgrass X X X X X X X X X X 

POLMON Polypogon monspeliensis Annual rabbitfoot grass 

TRIAES Triticum aestivum Common wheat X 

Native Cool Season Perennial Grasses 

ACHHYM Achnatherum hymenoides Indian ricegrass X X X 

ELYCIN Elymus cinereus Basin wildrye X 

ELYELY Elymus elymoides Bottlebrush squirreltail X 

ELYHIS Elymus hispidus Intermediate wheatgrass 

ELYLAN Elymus lanceolatus Thickspike wheatgrass X X X X X X X 

ELYSMI Elymus smithii Western wheatgrass X X X X X X X X X X 

ELYSPI Elymus spicatus Bluebunch wheatgrass X X X X X X X X 

ELYTRA E lymus trachycaulus Slender wheatgrass X X X X X 

FESIDA Festuca idahoensis Idaho fescue X X 

GLYGRA Glyceria grandis American mannagrass X 

HESCOM Hesperostipa comata Needleandthread X X X X X X X X 

HORJUB Hordeum jubatum Foxtail barley X X X 

KOEMAC Koeleria macrantha Prairie junegrass X X 

NASVIR Nassella viridula Green needlegrass X X X X X X X X X X 

PHAARU Phalaris arundinacea Reed canarygrass X X 

POASEC Poa secunda Sandberg blu egrass X X X X X X X X X X 

Native Warm Season Perennial Grasses 

ARIPUR Aristida purpurea Purple threeawn X X X X X 

BOUGRA Bouteloua gracilis Blue grama X X X X X X X X X 

BUCDAC Buchloe dactyloides Buffalogras s X X 

DISSTR Distichlis stricta Inland saltgrass X 

SCHSCO Schizachyrium scoparium Little bluestem X 

SPAPEC Spartina pectinata Prairie cordgrass X X X 

SPOAIR Sporobolus airoides Alkali sacaton 

SPOCRY Sporobolus cryptandrus Sand dropseed X X 

X Species sa mpled on cover tran sects, shrub density belt transects, a nd/or in production plots . 
Species observed, but not sa mpled . 

* Species Lacking Credible Value (SLCV) 
n n e a_OTE:{!~ ~Y4i'lliz'1!J calculations: (1 ) unknown plant s pecies shown in this table were counted toward the total number of species observed or sam pled , but were not counted toward the total number of life forms obse rved or sampled and (2) species lacking 

crJdib e value (~LCV) were not counted toward the total number of species or the total number of life forms observed or sampled. 

TFN 6 2 /025 
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RAMACO Brook Mine 

Agricultural Big Bottomland Pine and Prairie Dog Reclaimed Riparian Rough Scoria Upland 
Acronym Current Nomenclature Common Name Land Sagebrush Sagebrush Juniper Modified Grauland Woodland Breaks Mixed Grauland Grauland Shrubland Grassland Woodland Grauland Shrubland 
Introduced Perennial Grasses 

AGRCRI Agropyron cristatum Crested wheatgrass X X X X X X X X 

AGRCAP Agrostis capillaris Colonial bentgrass X 

BROINE Bromus inermis Smooth brome X X X X X X X X X 

DACGLO Dactylis glomerata Orchardgrass X X 

ELYJUN Elymus junceus Russian wildrye X 

FESOVI Festuca ovina Sheep fescue X X X 

PHLPRA Phleum pratense Timothy X X X 

POABUL Poa bulbosa Bulbous bluegrass X X X X 

POAPRA Poa pratensis Kentucky bluegrass X X X 

Perennial Grass Species Unknown Origin 

FESSPP Festuca spp. Fescue X X 

Native Grasslike Species 

CARFIL Carex filif olia Threadleaf sedge X X X X X X X 

CARNEB Carex nebrascensis Nebraska sedge X X X 

CARPRA Carex praegracilis Clustered field sedge X 

CARPRA Carex prairea Prairie sedge 

CARSPP Carex spp. Sedge X 

JUNBAL Juncus balticus Baltic rush X X 

JUNINT Juncus interior Inland rush 

SCHACU Schoenoplectus acutus Hardstem clubrush 

SCHMAR Schoenoplectus maritimus Cosmopolitan bulrush 

SCHPUN Schoenoplectus pungens Common threesquare X X 

SCHTAB Schoenoplectus tabemaemontani Softstem bulrush 

SCIPAL Scirpus pallidus Greenscale bulrush 

Native Annual Forbs 

ATRSUC Atriplex suckleyi Suckley' s endolepis X 

CHAGLY Chamaesyce glyptosperma Ribseed sandmat X 

CHEBER Chenopodium berlandieri Pitseed goosefoot X X X X 

CHELEP Chenopodium leptophyllum Narrowleaf goosefoot 

CLESER Cleome serrulata Rocky mountain beeplant 

DESPIN Descurainia pinnata Western tansymustard X X X X X 

ERISTR Erigeron strigosus Rough fleabane X 

GALAPA Galium aparine Stickywilly X 

LOGARV Logfi.a arvensis Field cottonrose X X X X X 

X Species sampled on cover transects, shrub density belt transects, and/ or in production plots . 
Species observed, but not sampled. 

* Species Lacking Credible Value (SLCV) 
S nne W>1E:8<2;rf>~ y~tl calculations: (1 ) unknown plant s pecies s hown in th is table were counted toward the total number of specie s observed o r sampled, but were not c ounted toward the total number of life forms observed or sampled and (2) species lacking 

credible value (SLCV) were not counted toward the total number of species or the total number o f life forms observed or sampled. 
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RAMACO Brook Mine 

Agricultural Big Bottomland Pine and Prairie Dog Reclaimed Riparian Rough Scoria Upland Acronym Current Nomenclature Common Name Sagebrush Sagebrush Juniper Modified Breaks Mixed Land Shrubland Grauland Woodland Grassland Grauland Woodland Shrubland Grauland Grauland 

Native Annual Forbs (Cont.) 

HELANN Helianthus annuus Annual sunflower X X 

LAPRED Lappula redowskii Bluebur stickseed X X X X X 

PLAPAT Plantago patagonica Pursh's plantain X X X X X X X X 

SOLTRI Solanum trifiorum Cutleaf nightshade X 
XANSTR* Xanthium strumarium Common cockle bur X 

Introduced Annual Forbs 

ALYDES Alyssum desertorum Desert alyssum X X X X X X X X X X 

AMAALB Amaranthus albus Prostrate pigweed X 

ATRHET Atriplex heterosperma Twoscale saltbush X 

BASSIE* Bassia sieversiana Summercypress X X X X X 

BRAJUN Brassica juncea Brown mustard X 

CAMMIC Camelina microcarpa Littleseed falseflax X X X X X X X 

CHEALB Chenopodium album Common lam bsquarter X 

DESSOP Descurainia sophia Flixweed X X X X 
HALGLO* Halogeton glomeratus Halogeton X 

LEPCAM Lepidium campestre Field pepperweed 

LEPPER Lepidium perfoliatum Shieldcress X X X 

LOGARV Logfia arvensis Fluffweed X 

MEDLUP Medicago lupulina Black medic X X X X X X 

POLARG Polygonum argyrocoleon Silversheath knotweed X 

POLAVI Polygonum aviculare Prostrate knotweed X 

POLCON Polygonum convolvulus Black bindweed X X X 
SALTRA* Salsola tragus Russian thistle 

SISALT Sisymbrium altissimum Tumble mustard X X X X 

THLARV Thlaspi arvense Field pennycress X X X X X X 

Native Biennial Forbs 

LACLUD Lactuca ludoviciana Wild lettuce 

Introduced Biennial Forbs 

CIRVUL Cirsium vulgare Bull thistle 

CYNOFF* Cynoglossum officinale Western houndstongue X 

LACSER Lactuca serriola Prickly lettuce X X X 

MELOFF Melilotus officinalis Yellow sweetclover X X X X X X X X X 

TRADUB Tragopogon dubius Wes tern salsify X X X X X X X X X 
X Species sampled on cover transects, shrub density belt transects, and/or in production plots. 

Species observed, but not sampled. 
* Species Lacking Credible Value (SLCV) 
NOTE: For species diversity calculations: (1) unknown plant species shown in this table were counted toward the total number of species observed or sampled, but were not counted toward the total number of life forms observed or sampled and (2) species lacking 
credible value {§LCY) were not counted toward the total number of species or the total number of life forms observed or sampled. 

s-·-nnedt ~2/2·1/~~2~ 
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RAMACO Brook Mine 

Agricultural Big Bottomland Pine and Prairie Dog Reclaimed Riparian Rough Breaks Scoria Upland Acronym Current Nomenclature Common Name Sagebrush Sagebrush Juniper Modified Mixed Land Shrubland Grassland Woodland Grassland Graaaland Woodland Sbrubland Graaaland Grassland 

Native Perennial Forbs 

ACHMIL Achillea millefolium Western yarrow X X X X X X X X X 

AGOAUR Agoseris aurantiaca Orange agoseris X 

AGOGLA Agoseris glauca Pale agoseris X X 

ALLTEX Allium textile Textile onion X X 

AMBPSI Ambrosia psilostachya Wes tern ragweed X X X X 

AMBTOM* Ambrosia tomentosa Skeletonleaf bur ragweed X X X 

ANTMIC Antennaria microphylla Littleleaf pussytoes X X X X 

APOCAN Apocynum cannabinum Indianhemp X 

ASCSPE* Asclepias speciosa Showy milkweed X X 

ASTSPl Asteraceae spp. Asteraceae X 

ASTADS Astragalus adsurgens Prairie milkvetch 

ASTBAR Astragalus barrii Barr's milkvetch 

ASTBIS Astragalus bisulcatus Twogrooved milkvetch 

ASTMIS Astragalus miser Weedy milkvetch 

ASTSPA Astragalus spatulatus Spoonleaf milkvetch X 

BALSAG Balsamorhiza sagittata Arrowleaf balsamroot 

BRIEUP Brickellia eupatorioides Thorough wort X X X 

CALNUT Calochortus nuttallii Sego lily X X 

CIRFLO Cirsium flodmanii Flodman thistle X 

CIRUND Cirsium undulatum Wavyleaf thistle 

COMUMB Comandra umbellata Bastard toadflax X X X X X 

DALCAN Dalea candida White prarie clover X 

DALPUR Dalea purpurea Purple prarie clover X X X X X X 

DODPUL Dodecatheon pulchellum Darkthroat shootingstar 

ECHANG Echinacea angustifolia Purple coneflower X 

EQULAE Equisetum laevigatum Smooth horsetail X X 

ERIFLA Eriogonum fiavum Alpine golden buckwheat 

ERIOVA Eriogonum ovalifolium Cushion wild buckwheat X 

ERIPAU Eriogonum pauciflorum Fewflower buckwheat X X X 

EVONUT Evolvulus nuttallianus Shaggy dwarf morning-glory X X X X X X 

GALBOR Galium boreale Northern bedstraw X X 

GAUCOC Gaura coccinea Scarlet gaura X X X X X 

GLYLEP* Glycyrrhiza lepidota Wild licorice X X X X 

GRISQU Grindelia squarrosa Curlycup gumweed X X X X X 
X Species sa mpled on cover tra nsects , shrub density belt tran sects , and/or in production plots. 

Species observed, but not sa mpled . 
* Species Lacking Credible Value (SLCV) 
NOTE: For species diversity calculations: (1) unknown plant species shown in this table were counted toward the total number of species observed or sampled, but were not counted toward the total number of life forms observed or sampled and (2) species lacking 

s n n e dr~dibM~~ "?!f2'rf'2"mnot counted toward the total number of species or the total number of life forms observed or sampled. 
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RAMACO Brook Mine 

Agricultural Big Bottomland Pine and Prairie Dog Reclaimed Riparian Rough Breau Scorla Upland 
AoroD)'lll Current Nomenclature Common Name Sagebruah Sagebraah Juniper Modified Mixed Land Shrabland Orauland Woodland Orauland Orauland Woodland Shrabland Orauland Orauland 

Native Perennial Forbs (Cont.) 

HETVIL Heterotheca villosa Hairy golden aster X X X X 

HYMRIC Hymenoxys richardsonii Pingue rubberweed 

LACOBL Lactuca oblongifolia Blue lettuce X X X 

LEPFRE Lepidium fremontii Desert pepperweed X 

LEUMON Leucocrinum montanum Sand lily 

LIAPUN Liatris punctata Dotted blazing star 

LINLEW Linum lewisii Blue flax X X 

LOMFOE Lomatium f oeniculaceum Desert biscuitroot X 

LYGJUN Lygodesmia juncea Rush skeletonplant X X X X X 

MACGRI Machaeranthera grindelioides Nutall's goldenweed X 

MACTAN Machaeranthera tanacetifolia Tansy leaf tansy aster X 

MERCIL Mertensia ciliata Mountain bluebells X 

MUSDIV Musineon divaricatum Leafy wildparsley X X X 

OXYCAM Oxytropis campestris Field locoweed 

OXYLAM Oxytropis lambertii Lambert crazyweed X 

OXYSER Oxytropis sericea White locoweed X X 

PACCAN Packera cana Woolly groundsel X 

PEDARG Pediomelum argophyllum Silverleaf Indian breadroot X X X X X 

PEDESC Pediomelum esculentum Large Indian breadroot X X X X 

PENALB Penstemon albidus White beardtongue 

PHLHOO Phlox hoodii Hoods phlox X X X X X X X 

PSOLAN Psoralidium lanceolatum Narrowleaf scurfpea X 

PSOTEN Psoralidium tenuiflorum Slimflower scurfpea X X X X X X X X 

RATCOL Ratibida columnif era Prairie coneflower X X 

SOLMIS Solidago missouriensis Missouri goldenrod 

SPHCOC Sphaeralcea coccinea Scarlet globemallow X X X X X X X X 

STEARM Stenotus armerioides Thrifty goldenweed X 

SYMFAL Symphyotrichum falcatum White prairie aster X X X X X X X 

THERHO Thermopsis rhombif olia Golden banner X X X X 

TYPLAT Typha latifolia Common cattail X 

VICAME Vicia americana American vetch X X X X X X X X X X 

VIONUT Viola nuttallii Nuttall's violet 

WYEAMP Wyethia amplexicaulis Mulesears wyethia X 

ZIGVEN Zigadenus venenosus Death camas X 
X Species sampled on cover transects, shrub density belt transects, and/or in production plots. 

Species observed, but not sampled . 
* Species Lacking Credible Value (SLCV) 
NOTE: For species diversity calculations: (1) unknown plant species shown in this table were counted toward the total number of species observed or sampled, but were not counted toward the total number of life forms observed or sampled and (2) species lacking 

S - · - n n e artdibff za..Ju2 (1~1rff"6not counted toward the total number of species or the total number of life forms observed or sampled. 
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RAMACO Brook Mine 

Agricultural Big Bottom.land Pine and Prairie Dog Reclaimed Riparian Rough Breaks Sooria Upland Acronym Current Nomenclature Common Name Bagebruah Sagebruah Juniper Modified Mixed Land Shrubland Grualand Woodland Orauland Orauland Woodland Shrubland Orauland Orauland 

Introduced Perennial Forbs 

ASTCIC Astragalus cicer Cicer milkvetch X X 

CARDRA* Cardaria draba Whitetop X 

CERARV Cerastium arvense Field chickweed X 

CIRARV* Cirsium arvense Canada thistle X X X X X 

CONARY* Convolvulus arvensis Field bindweed X X X X X X X X 

LEPLAT* Lepidium latif olium Perennial pepperweed 

MEDSAT Medicago sativa Alfalfa X X X X X 

POTREC Potentilla recta Sulphur cinquefoil 

RUMCRI* Rumex crispus Curly dock X X X 

TANVUL* Tanacetum vulgare Common tansy 

TAROFF Taraxacum officinale Common dandelion X X X X X X X X 

TRIPRA Trifolium pratense Red clover X 

TRIREP Trif olium rep ens White clover X 

Unknown Forb Species 

ARESPP Arenaria spp. Sandwort 

ASTSPP Astragalus spp. Milkvetch X X X X X 

CASSPP Castilleja spp. Indian paintbrush 

CHESPP Chenopodium spp. Goosefoot X 

CIRSPP Cirsium spp. Thistle X X X 

CRYSPP Cryptantha spp. Cryptantha X 

DELSPP Delphinium spp. Larkspur 

ERISPP Eriogonum spp. Buckwheat X X X 

GEUSPP Geum spp. Avens 

LACSPP Lactuca spp. Lettuce 

LAPSPP Lappula spp. Stickseed X 

OXYSPP Oxytropis spp. Locoweed 

PENSPP Penstemon spp. Penstemon X X X 

PHYSPP Physaria spp. Twinpod 

POLSPP Polygonum spp. Knotweed X X X 

PSOSPP Psoralidium spp. Scurfpea 

RUMSPP Rumexspp. Dock X X 

SONSPP Sonchus spp. Sowthistle X X 

TRISPP Trifolium spp. Clover X 

VIOSPP Viola spp. Violet 
X Species sampled on cover transects, shrub density belt tra nsects, a nd/or in production plots . 

Species observed , bu t not sampled . 
* Species Lacking Credible Value (SLCV) 
NOTE: For species diversity calculations: (1) unknown plant species shown in this table were counted toward the total number of species observed or sampled, but were not counted toward the total number of life forms observed or sampled and (2) species lacking 

s _. _ n n e a ~dibtJ 1.!V2'o/'Y~ IJ~lf ot counted toward the total number of species or the total number of life forms observed or sampled. 
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RAMACO Brook Mine 

Agricultural Big Bottomland Pine and Prairie Dog Reclaimed Riparian Rough Breab Scorla Upland Acronym Current Nomenclature Common Kame Sagebruah Sagebruah Juniper Modified Mixed Land Shrubland Orauland Woodland Orauland Orauland Woodland Shrubland Oranland Orauland 

Native Full Shrubs 

ARTCAN Artemisia cana Silver sagebrush X X X X X X X X 

ARTTRI Artemisia tridentata Big sagebrush X X X X X X X X X 

ATRCAN Atriplex canescens Four-wing saltbush X X X 

CHRVIS Chrysothamnus viscidiflorus Yellow rabbitbrush X X X X X X X 

ERINAU Ericameria nauseosa Rubber rabbitbrush X X X X X X X X 

PRUVIR Pru.nus virginiana Chokecherry X 

RHUARO Rhus aromatica Skunkbush sumac X X X X X X X X 

RIBCER Ribes cereum Wax currant X X X X X 

RIBLAC Ribes lacustre Prickly currant 

ROSWOO Rosa woodsii Woods rose X X X X X X 

SARVER Sarcobatus vermiculatus Greasewood X X 

SHECAN Shepherdia canadensis Russet buffaloberry X 

SYMALB Symphoricarpos albus Common snowberry X X X X X X X 

SYMOCC Symphoricarpos occidentalis Western snowberry X X X X 

SYMSPP Symphoricarpos spp. Snowberry X X X 

Native Half- and Sub-Shrubs 

ARTFRI Artemisia frigida Fringed sagewort X X X X X X X X X X 

ARTLUD Artemisia ludoviciana White sagebrush X X X X X X 

ARTPED Artemisia pedatifida Birdfoot sagebrush X X 

ATRGAR Atriplex gardneri Gardner saltbush X 

GUTSAR Gutierrezia sarothrae Broom snakeweed X X X X X X X 

JUNHOR Juniperus horizontalis Creeping juniper X 

KRALAN Krascheninnikovia lanata Winterfat X X 

LINPUN Linanthus pungens Granite pricklygila X X 

YUCGLA Yucca glauca Yucca X X X X 

Native Trees 

ACENEG Acer negundo Boxelder 

FRAPEN Fraxinus pennsylvanica Green ash X 

JUNMON Juniperus monosperma One seeded juniper 

JUNSCO Juniperus scopulorum Rocky Mountain juniper X X X 

PINPON Pinus ponderosa Ponderosa pine X 

POPDEL Populus deltoides Eastern cottonwood X 

X Species sampled on cover transects, shrub density belt transects, and/or in production plots . 

Species observed, but not sa mpled. 
* Species Lacking Credible Value (SLCV) 
NOTE: For species diversity calculations: ( 1) unknown plant species shown in this table were counted toward the total number of species observed or sampled, but were not counted toward the total number of life forms observed or sampled and (2) species lacking 
credible value (SLCV) were not counted toward the total number of species or the total number of life forms observed or sampled 

S nnedt ~2/27/2~2~ 
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RAMACO Brook Mine 

Agricultural Big Bottomland Pine and Prairie Dog Reclaimed Riparian Rough Breaks Scorla Upland Acronym Current Nomenclature Common Name Sagebruah Sagebruah Juniper Modlfted Mixed Land Shrubland Orauland Woodland OraAland Orualand Woodland Shrubland Orualand OraAland 

Native Trees (Cont.) 
SALAMY Salix amygdaliodes Peachleaf willow X 

SALEXI Salix exigua Narrowleaf willow 

SORSCO Sorbus scopulina Greene's mountain ash X 

Introduced Trees 
ELAANG* Elaeagnus angustif olia Russian olive X 

Native Succulents 
OPUPOL* Opuntia polyacantha Plains pricklypear X X X 

X Species sampled on cover transects , shrub density belt transects , a nd /or in production plots. 

Species observed , but not sam pled. 
* Species Lacking Credible Value (SLCV) 
NOTE: For species diversity calculations: ( 1) unknown plant species shown in this table were counted toward the total number of species observed or sampled, but were not counted toward the total number of life forms observed or sampled and (2) species 
lacking credible value (SLCV) were not counted toward the total number of species or the total number of life forms observed or sampled 

TFN 6 2 /025 
RECD NOV 14,201 4 

October 201 4 Addendum D8- 1-72 DEQ Ex. 4-185



RAMACO Brook Mine 

ATTACHMENT D8-1-C 
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RAMACO 

Project Name: 

Polygon Name: 

2013 RAMACO 

AG 

RAMACO 

Report: Cover Summary 

Sampling Method: 

Sample Size: 

Community Type: 

Date: 

Agricultural Land 

7/1/2013 

Number of Samples: 

Report Date: 

Species 

Introduced Annual Grasses 

Brom us japonicus 

Bromus tectorum 

Triticum aestivum 

Sub-Total 

Mean 
Absolute 

1.0 

0.2 

0.1 

1.3 

Native Cool Season Perennial Grasses 

Elymus lanceolatus 0.7 

Elymus smithii 4.2 

Elymus spicatus 0.2 

Elymus trachycaulus 15.6 

G/yceria grandis 0.2 

Hesperostipa comata 0.2 

Hordeum jubatum 0.6 

Nassella viridula 0.1 

Phalaris arundinacea 0.1 

Poa secunda 1.4 

Sub-Total 23.3 

Native Warm Season Perennial Grasses 

Bouteloua gracilis 

Spartina pectinata 

Sub-Total 

Introduced Perennial Grasses 

Agropyron cristatum 

Bromus inermis 

Dactylis glomerata 

Phleum pratense 

Poa pratensis 

Sub-Total 

Unknown Grass Species 

Festuca spp. 

Sub-Total 

Native Grasslike Species 

Carex nebrascensis 

Sub-Total 

October 2014 

0.2 

0.1 

0.3 

8.1 

9.4 

2.0 

0.6 

1.4 

21 .5 

2.3 

2.3 

0.5 

0.5 

Cover 

Relative 
(%) 

1.2 

0.2 

0.1 

1.6 

0.8 

5.0 

0.2 

18.6 

0.2 

0.2 

0.7 

0.1 

0.1 

1.7 

27.8 

0.2 

0.1 

0.4 

9.7 

11 .2 

2.4 

0.7 

1.7 

25.7 

2.7 

2.7 

0.6 

0.6 

Std. Dev. 
(n-1) 

2.6 

0.9 

0.4 

2.6 

3.2 

5.5 

0.7 

17.6 

1.2 

0.6 

2.8 

0.4 

0.4 

4.2 

19.5 

0.9 

0.4 

0.9 

13.5 

15.4 

4.0 

2.0 

4.6 

21.8 

7.2 

7.2 

2.4 

2.4 

Absolute 

16.0 

8.0 

4.0 

8.0 

44.0 

12.0 

64.0 

4.0 

8.0 

4.0 

4.0 

4.0 

16.0 

8.0 

4.0 

40.0 

52 .0 

28.0 

12.0 

20.0 

20.0 

4.0 

Point Line Intercept 

1 

25 

12/31/2013 

Frequency 

Relative 
(%) 

2.5 

1.3 

0.6 

1.3 

7.0 

1.9 

10.2 

0.6 

1.3 

0.6 

0.6 

0.6 

2.5 

1.3 

0.6 

6.4 

8.3 

4.5 

1.9 

3.2 

3.2 

0.6 

I.V* 

3.8 

1.5 

0.7 

2.1 

12.0 

2.1 

28.8 

0.8 

1.5 

1.3 

0.7 

0.7 

4.2 

1.5 

0.7 

16.1 

19.5 

6.9 

2.6 

4.9 

5.9 

1.2 

Brook Mine 

Rank 

12 

21 

25 

18 

5 

18 

2 

24 

21 

22 

25 

25 

10 

21 

25 

4 

3 

6 

17 

8 

7 

23 

TFN62/025 
RECD NOY 14,2014 

Addendum D8-1-74 DEQ Ex. 4-187



RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Native Annual Forbs 

Chenopodium berlandieri 

Descurainia pinnata 

Plantago patagonica 

Sub-Total 

Introduced Annual Forbs 

Alyssum desertorum 

Bassia sieversiana 

Polygonum convolvulus 

Sub-Total 

Introduced Biennial Forbs 

Melilotus officinalis 

Tragopogon dubius 

Sub-Total 

Native Perennial Forbs 

Achillea millefolium 

Phlox hoodii 

Psoralidium tenuiflorum 

Symphyotrichum falcatum 

Vicia americana 

Sub-Total 

Introduced Perennial Forbs 

Convo/vu/us arvensis 

Medicago sativa 

Rumex crispus 

Taraxacum officinale 

Trifolium pratense 

Sub-Total 

Native Full Shrubs 

Artemisia tridentata 

Chrysothamnus viscidiflorus 

Sub-Total 

Native Half &Sub-Shrubs 

Artemisia frigida 

Sub-Total 

October 2014 

RAMACO 

Report: Cover Summary 

2013 RAMACO 

AG 

Agricultural Land 

7/1/2013 

Mean 
Absolute 

Cover 

Relative 
(%) 

0.1 

0.1 

0.1 

0.3 

0.3 

0.9 

0.2 

1.4 

0.2 

0.4 

0.6 

0.1 

0.2 

0.1 

0.2 

0.1 

0.7 

1.0 

27.4 

0.1 

0.6 

0.6 

29.7 

1.0 

0.2 

1.2 

0.7 

0.7 

0.1 

0.1 

0.1 

0.4 

0.4 

1.1 

0.2 

1.7 

0.2 

0.5 

0.7 

0.1 

0.2 

0.1 

0.2 

0.1 

0.8 

1.2 

32.7 

0.1 

0.7 

0.7 

35.4 

1.2 

0.2 

1.4 

0.8 

0.8 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Std. Dev. 
(n-1) 

0.4 

0.4 

0.4 

0.7 

0.7 

4.4 

1.2 

5.6 

0.6 

1.0 

1.4 

0.4 

0.8 

0.4 

0.9 

0.4 

1.5 

3.0 

30.8 

0.4 

1.2 

2.8 

30.2 

3.4 

0.6 

3.9 

2.2 

2.2 

Absolute 

4.0 

4.0 

4.0 

16.0 

4.0 

4.0 

8.0 

16.0 

4.0 

4.0 

4.0 

8.0 

4.0 

20.0 

72.0 

4.0 

20.0 

8.0 

12.0 

8.0 

16.0 

Point Line Intercept 

1 

25 

12/31/2013 

Frequency 

Relative 
(%) 

0.6 

0.6 

0.6 

2.5 

0.6 

0.6 

1.3 

2.5 

0.6 

0.6 

0.6 

1.3 

0.6 

3.2 

11.5 

0.6 

3.2 

1.3 

1.9 

1.3 

2.5 

1.V* 

0.7 

0.7 

0.7 

2.9 

1.7 

0.8 

1.5 

3.0 

0.7 

0.8 

0.7 

1.5 

0.7 

4.4 

44.2 

0.7 

3.9 

2.0 

3.1 

1.5 

3.3 

Brook Mine 

Rank 

25 

25 

25 

16 

20 

24 

21 

15 

25 

24 

25 

21 

25 

9 

1 

25 

11 

19 

14 

21 

13 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum D8-1 -75 DEQ Ex. 4-188



RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Cryptograms 

Moss 

Lichen 

Algae 

Fungi 

Sub-Total 

RAMACO 

Report: Cover Summary 

2013 RAMACO 

AG 

Agricultural Land 

7/1/2013 

Mean 
Absolute 

0.0 

0.0 

0.0 

0.0 

0.0 

Cover 

Relative 
(%) 

0.0 

0.0 

0.0 

0.0 

0.0 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Std. Dev. 
(n-1 ) 

0.0 

0.0 

0.0 

0.0 

0.0 

Absolute 

0.0 

0.0 

0.0 

0.0 

Totals Std. Dev. 

Total Vegetation 83.8 22.6 

Total Vegetation w/Cryptograms 83.8 22.6 

Total Vegetation excluding SLCV 80.3 23.4 

Litter 13.0 20.8 

Rock 0.7 2.1 

Total Ground Cover 97.5 5.0 

Total Ground Cover excluding SLCV 94.0 8.1 

Bare Soil 2.5 5.0 

• I.V. Stands for Importance Value 

October 2014 

Point Line Intercept 

1 

25 

12/31/2013 

Frequency 

Relative 
(%) 

0.0 

0.0 

0.0 

0.0 

I.V* 

0.0 

0.0 

0.0 

0.0 

Brook Mine 

Rank 

26 

26 

26 

26 

TFN 6 2/025 
RECD NOV 14,201 4 

Addendum D8- 1-76 DEQ Ex. 4-189



RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Native Annual Grasses 

Echinochloa muricata 

Sub-Total 

Introduced Annual Grasses 

Brom us japonicus 

Bromus tectorum 

Sub-Total 

2013 RAMACO 

BSS 

RAMACO 

Report: Cover Summary 

Big Sagebrush Shrubland 

7/1/2013 

Mean 
Absolute 

0.9 

0.9 

3.2 

1.7 

4.9 

Cover 

Relative 
(%) 

1.6 

1.6 

5.5 

2.9 

8.5 

Std. Dev. 
(n-1) 

0.4 

0.4 

4.3 

3.3 

5.5 

Native Cool Season Perennial Grasses 

Elymus smithii 3.7 

Elymus spicatus 3.5 

Hesperostipa comata 3.7 

Nassella viridula 1.5 

Poa secunda 1.3 

Sub-Total 13.7 

Native Warm Season Perennial Grasses 

Aristida purpurea 

Bouteloua gracilis 

Sub-Total 

Introduced Perennial Grasses 

Agropyron cristatum 

Festuca ovina 

Sub-Total 

Native Grasslike Species 

Carex filifolia 

Sub-Total 

Native Annual Forbs 

Plantago patagonica 

Sub-Total 

Introduced Annual Forbs 

Alyssum desertorum 

Medicago Jupulina 

Sub-Total 

October 2014 

0.2 

1.0 

1.2 

0.3 

0.5 

0.8 

0.3 

0.3 

0.1 

0.1 

2.9 

0.1 

3.0 

6.4 

6.1 

6.4 

2.6 

2.2 

23.7 

0.3 

1.7 

2.1 

0.5 

0.9 

1.4 

0.5 

0.5 

0.2 

0.2 

5.0 

0.2 

5.2 

5.7 

3.8 

3.7 

3.5 

2.2 

5.6 

0.8 

1.8 

1.9 

1.0 

1.8 

2.0 

1.2 

1.2 

0.4 

0.4 

2.5 

0.4 

2.8 

Brook Mine 

Sampling Method: Point Line Intercept 

1 Sample Size: 

Number of Samples: 23 

Report Date: 

Absolute 

4.3 

47.8 

34.8 

52 .2 

60.9 

60.9 

21 .7 

34.8 

4.3 

30.4 

130 
8.7 

8.7 

4.3 

78.3 

4.3 

12/31/2013 

Frequency 

Relative 
(%) 

0.5 

5.7 

4.2 

6.3 

7.3 

7.3 

2.6 

4.2 

0.5 

3.6 

1.6 

1.0 

1.0 

0.5 

9.4 

0.5 

IV* 

2.1 

11 .2 

7.1 

12.7 

13.4 

13.7 

5.2 

6.4 

0.8 

5.3 

2.1 

1.9 

1.5 

0.7 

14.4 

0.7 

TFN 6 2 /025 

Rank 

18 

6 

8 

5 

4 

3 

12 

10 

23 

11 

18 

20 

21 

24 

2 

24 

RECD NOV 14,2014 

Addendum D8-1 -77 DEQ Ex. 4-190



RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Introduced Biennial Forbs 

Tragopogon dubius 

Sub-Total 

Native Perennial Forbs 

Achil/ea millefolium 

Allium textile 

Comandra umbellata 

Dalea purpurea 

Eriogonum ovalifolium 

Eriogonum paucif/orum 

Evolvulus nuttallianus 

Gaura coccinea 

Phlox hoodii 

Pediomelum argophyllum 

Psoralidium tenuiflorum 

Symphyotrichum falcatum 

Vicia americana 

Sub-Total 

Native Full Shrubs 

Artemisia tridentata 

Chrysothamnus viscidiflorus 

Ericameria nauseosa 

Rhus aromatica 

Sub-Total 

Native Half &Sub-Shrubs 

Artemisia frigida 

Gutierrezia sarothrae 

Yucca glauca 

Sub-Total 

Native Succulents 

Opuntia polyacantha 

Sub-Total 

October 2014 

2013 RAMACO 

BSS 

RAMACO 

Report: Cover Summary 

Big Sagebrush Shrubland 

7/1/2013 

Mean 
Absolute 

0.1 

0.1 

0.2 

0.1 

0.7 

0.4 

0.1 

0.1 

0.1 

0.1 

1.4 

0.6 

0.5 

0.1 

1.1 

5.5 

24.4 

0.3 

0.2 

0.6 

25.5 

1.1 

0.4 

0.1 

1.6 

0.2 

0.2 

Cover 

Relative 
(%) 

0.2 

0.2 

0.3 

0.2 

1.2 

0.7 

0.2 

0.2 

0.2 

0.2 

2.4 

1.0 

0.9 

0.2 

1.9 

9.5 

42.2 

0.5 

0.3 

1.0 

44.1 

1.9 

0.7 

0.2 

2.8 

0.3 

0.3 

Std. Dev. 
(n-1) 

0.4 

0.4 

0.6 

0.4 

2.0 

1.0 

0.4 

0.4 

0.4 

0.4 

2.1 

1.5 

1.1 

0.4 

3.4 

4.8 

10.2 

0.9 

0.6 

2.5 

10.8 

1.7 

1.3 

0.4 

2.0 

0.6 

0.6 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

23 

12/31/2013 

Frequency 

Absolute 

4.3 

8.7 

4.3 

130 

17.4 

4.3 

4.3 

4.3 

4.3 

43.5 

17.4 

21 .7 

4.3 

21 .7 

100.0 

8.7 

8.7 

8.7 

39.1 

13.0 

4.3 

8.7 

Relative 
(%) 

0.5 

1.0 

0.5 

1.6 

2.1 

0.5 

0.5 

0.5 

0.5 

5.2 

2.1 

2.6 

0.5 

2.6 

12.0 

1.0 

1.0 

1.0 

4.7 

1.6 

0.5 

1.0 

I.V* 

0.7 

1.3 

0.7 

2.8 

2.8 

0.7 

0.7 

0.7 

0.7 

7.6 

3.2 

3.5 

0.7 

4.5 

54.2 

1.5 

1.3 

2.0 

6.6 

2.3 

0.7 

1.3 

Rank 

29 

22 

24 

18 

16 

24 

24 

24 

24 

7 

15 

14 

24 

13 

1 

21 

22 

19 

9 

17 

24 

22 

TFN 6 2/025 
ECO NOV 14,2014 

Addendum D8- 1-78 DEQ Ex. 4-191



RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Cryptograms 

Moss 

Lichen 

Algae 

Fungi 

Sub-Total 

2013 RAMACO 

BSS 

RAMACO 

Report: Cover Summary 

Big Sagebrush Shrubland 

7/1/2013 

Mean 
Absolute 

0.0 

1.4 

0.0 

0.0 

1.4 

Cover 

Relative 
(%) 

00 

2.4 

0.0 

0.0 

2.4 

Std . Dev. 
(n-1) 

0.0 

2.4 

0.0 

0.0 

2.4 

Totals Std. Dev. 

Total Vegetation 57.8 10.5 

Total Vegetation w/Cryptograms 59.2 10.0 

Total Vegetation excluding SLCV 52.0 9.9 

Litter 21 .9 8.2 

Rock 7.2 6.9 

Total Ground Cover 88.3 7.3 

Total Ground Cover excluding SLCV 82.5 7.4 

Bare Soil 11 .7 7.3 

• I.V. Stands for Importance Value 

October 2014 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

23 

12/31/2013 

Frequency 

Absolute 

0.0 

39.1 

0.0 

0.0 

Relative 
(%) 

00 

4.7 

0.0 

0.0 

I.V* Rank 

0.0 25 

7.1 8 

0.0 25 

0.0 25 

TFN 6 2/025 
RECD NOV 14,201 4 

Addendum D8- 1-79 DEQ Ex. 4-192



RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Introduced Annual Grasses 

Bromus Japonicus 

Bromus tectarum 

Sub-Total 

RAMACO 

Report: Cover Summary 

2013 RAMACO 

BSG 

Bottomland Sagebrush Grassland 

7/1/2013 

Mean 
Absolute 

2.5 

3.5 

6.0 

Cover 

Relative 
(%) 

3.4 

4.8 

8.2 

Std. Dev. 
(n-1) 

2.8 

5.5 

6.6 

Native Cool Season Perennial Grasses 

Elymus elymaides 0.2 0.3 0.8 

Elymus lancealatus 0.7 1.0 3.2 

Elymus smithii 13.3 18.3 105 

Elymus spicatus 0.2 0.3 0.8 

Elymus trachycaulus 0.6 0.8 2.5 

Hesperostipa camata 0.6 0.8 2.1 

Harde um Juba tum 4.4 6.0 8.5 

Nassella viridula 2.3 3.2 3.9 

Phalaris arundinacea 0.2 0.3 1.2 

Paa secunda 0.6 0.8 1.5 

Sub-Total 23.1 31.7 16.4 

Native Warm Season Perennial Grasses 

Bautelaua gracilis 0.2 0.3 1.2 

Buch/ae dactylaides 0.2 0.3 1.2 

Spartina pectinata 0.5 0.7 1.8 

Sub-Total 0.9 1.2 2.3 

Introduced Perennial Grasses 

Agropyron cristatum 7.2 9.9 11.4 

Bromus inermis 2.0 2.7 5.5 

Elymus junceus 0.2 0.3 0.9 

Phleum pratense 0.3 0.4 1.6 

Paa pratensis 1.2 1.6 2.2 

Sub-Total 10.9 15.0 12.1 

Native Grasslike Species 

Carex nebrascensis 6.8 9.3 14.7 

Carex praegracilis 1.2 1.6 6.0 

Juncus balticus 0.5 0.7 1.3 

Schaenaplectus pungens 2.4 3.3 12.0 

Sub-Total 10.9 15.0 22.5 

October 2014 

Brook Mine 

Sampling Method: Point Line Intercept 

1 Sample Size: 

Number of Samples: 25 

Report Date: 

Absolute 

52 .0 

44.0 

4.0 

8.0 

76.0 

4.0 

8.0 

8.0 

36.0 

44.0 

4.0 

20.0 

4.0 

4.0 

8.0 

44.0 

24.0 

8.0 

4.0 

28.0 

24.0 

4.0 

12.0 

4.0 

12/31/2013 

Frequency 

Relative 
(%) 

5.6 

4.8 

0.4 

0.9 

8.2 

0.4 

0.9 

0.9 

3.9 

4.8 

0.4 

2.2 

0.4 

0.4 

0.9 

4.8 

2.6 

0.9 

0.4 

3.0 

2.6 

0.4 

1.3 

0.4 

IV* 

9.0 

9.6 

0.7 

1.9 

26.5 

0.7 

1.7 

1.7 

9.9 

8.0 

0.7 

3.0 

0.7 

0.7 

1.6 

14.7 

5.3 

1.2 

0.8 

4.6 

11 .9 

2.0 

2.0 

3.7 

TFN 6 2/025 

Rank 

7 

6 

30 

22 

30 

24 

24 

5 

8 

30 

17 

30 

30 

25 

2 

11 

27 

29 

13 

3 

21 

21 

14 

RECD NOV 14,201 4 

Addendum D8- 1-80 DEQ Ex. 4-193



RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Native Annual Forbs 

Chenopodium berlandieri 

Lappula redowskii 

Plan/ago patagonica 

Sub-Total 

Introduced Annual Forbs 

Alyssum desertorum 

Bassia sieversiana 

Camelina microcarpa 

Descurainia sophia 

Sisymbrium altissimum 

Thlaspi arvense 

Sub-Total 

Introduced Biennial Forbs 

Lactuca serriola 

Melilotus officinalis 

Tragopogon dubius 

Sub-Total 

Native Perennial Forbs 

Achillea millefolium 

Ambrosia psilostachya 

Ambrosia tomentosa 

Asclepias speciosa 

Echinacea angustifolia 

Equisetum /aevigatum 

Glycyrrhiza lepidota 

Psoralidium tenuiflorum 

Sphaeralcea coccinea 

Vicia americana 

Sub-Total 

Introduced Perennial Forbs 

Cirsium arvense 

Convolvulus arvensis 

Medicago saliva 

Rumex crispus 

Taraxacum officinale 

Sub-Total 

October 2014 

RAMACO 

Report: Cover Summary 

2013 RAMACO 

BSG 

Bottomland Sagebrush Grassland 

7/1/2013 

Mean 
Absolute 

0.1 

0.1 

0.2 

0.4 

1.6 

0.2 

0.2 

0.2 

0.2 

0.3 

2.7 

0.2 

0.6 

0.2 

1.0 

0.8 

0.3 

0.7 

0.2 

0.1 

0.4 

0.6 

0.1 

1.2 

0.1 

4.5 

1.0 

3.8 

0.2 

0.3 

1.4 

6.7 

Cover 

Relative 
(%) 

0.1 

0.1 

0.3 

0.5 

2.2 

0.3 

0.3 

0.3 

0.3 

0.4 

3.7 

0.3 

0.8 

0.3 

1.4 

1.1 

0.4 

1.0 

0.3 

0.1 

0.5 

0.8 

0.1 

1.6 

0.1 

6.2 

1.4 

5.2 

0.3 

0.4 

1.9 

9.2 

Std. Dev. 
(n-1) 

0.4 

0.4 

1.2 

1.3 

2.9 

0.8 

0.6 

0.6 

0.6 

0.9 

3.1 

0.9 

1.8 

0.6 

2.4 

1.6 

0.9 

2.5 

0.8 

0.4 

1.6 

2.8 

0.4 

2.2 

0.4 

5.1 

3.4 

5.9 

0.8 

0.7 

5.6 

8.9 

Brook Mine 

Sampling Method: Point Line Intercept 

1 Sample Size: 

Number of Samples: 25 

Report Date: 

Absolute 

4.0 

4.0 

4.0 

32.0 

4.0 

8.0 

8.0 

8.0 

12.0 

8.0 

16.0 

8.0 

24.0 

12.0 

12.0 

4.0 

4.0 

8.0 

4.0 

4.0 

32 .0 

4.0 

16.0 

48.0 

4.0 

16.0 

16.0 

12/31/2013 

Frequency 

Relative 
(%) 

0.4 

0.4 

0.4 

3.5 

0.4 

0.9 

0.9 

0.9 

1.3 

0.9 

1.7 

0.9 

2.6 

1.3 

1.3 

0.4 

0.4 

0.9 

0.4 

0.4 

3.5 

0.4 

1.7 

5.2 

0.4 

1.7 

1.7 

IV* 

0.5 

0.5 

0.7 

5.7 

0.7 

1.2 

1.2 

1.2 

1.7 

1.2 

2.5 

1.2 

3.7 

1.7 

2.3 

0.7 

0.5 

1.4 

1.2 

0.5 

5.1 

0.5 

3.1 

10.4 

0.7 

2.1 

3.6 

Rank 

31 

31 

30 

10 

30 

27 

27 

27 

24 

27 

18 

27 

14 

24 

19 

30 

31 

26 

27 

31 

12 

31 

16 

4 

30 

20 

15 

TFN 6 2/025 
RECD NOY 14,2014 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Unknown Forb Species 

Astraga/us spp. 

Polygonum spp. 

Rumex spp. 

Sonchus spp. 

Sub-Total 

Native Full Shrubs 

Artemisia cana 

Rhus aromatica 

Symphoricarpos a/bus 

Symphoricarpos occidentalis 

Symphoricarpos spp. 

Sub-Total 

Native Half &Sub-Shrubs 

Artemisia frigida 

Artemisia ludoviciana 

Sub-Total 

Cryptograms 

Moss 

Lichen 

Algae 

Fungi 

Sub-Total 

RAMACO 

Report: Cover Summary 

2013 RAMACO 

BSG 

Bottomland Sagebrush Grassland 

7/1/2013 

Mean 
Absolute 

0.1 

1.0 

0.1 

0.4 

1.6 

1.1 

0.2 

0.2 

0.3 

1.0 

2.8 

0.2 

1.1 

1.3 

00 

0.0 

0.0 

0.0 

0.0 

Cover 

Relative 
(%) 

0.1 

1.4 

0.1 

0.5 

2.2 

1.5 

0.3 

0.3 

0.4 

1.4 

3.8 

0.3 

1.5 

1.8 

0.0 

0.0 

0.0 

0.0 

0.0 

Std . Dev. 
(n-1) 

0.4 

4.8 

0.4 

2.0 

5.3 

2.9 

0.8 

0.6 

1.6 

3.2 

4.4 

0.7 

1.5 

1.8 

0.0 

0.0 

0.0 

0.0 

0.0 

Totals Std. Dev. 

Total Vegetation 72.8 13.4 

Total Vegetation w/Cryptograms 72.8 13.4 

Total Vegetation excluding SLCV 60.7 17.9 

Litter 22.1 13.2 

Rock 0.6 1.4 

Total Ground Cover 95.5 5.0 

Total Ground Cover excluding SLCV 83.4 11 .0 

Bare Soil 4.5 5.0 

* I.V. Stands for Importance Value 

October 2014 

Brook Mine 

Sampling Method: Point Line Intercept 

1 Sample Size: 

Number of Samples: 25 

Report Date: 

Absolute 

4.0 

4.0 

4.0 

4.0 

20.0 

4.0 

8.0 

4.0 

16.0 

12.0 

44.0 

0.0 

0.0 

0.0 

0.0 

12/31/2013 

Frequency 

Relative 
(%) 

0.4 

0.4 

0.4 

0.4 

2.2 

0.4 

0.9 

0.4 

1.7 

1.3 

4.8 

0.0 

0.0 

0.0 

0.0 

I.V* 

0.5 

1.8 

0.5 

0.9 

3.7 

0.7 

1.2 

0.8 

3.1 

1.6 

6.3 

0.0 

0.0 

0.0 

0.0 

Rank 

31 

23 

31 

28 

14 

30 

27 

29 

16 

25 

9 

32 

32 

32 

32 

TF N 6 2/025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Introduced Annual Grasses 

Bromus japonicus 

Bromus tectorum 

Sub-Total 

2013 RAMACO 

PJW 

RAMACO 

Report: Cover Summary 

Pine and Juniper Woodland 

7/1/2013 

Mean 
Absolute 

1.2 

5.7 

6.9 

Cover 

Relative 
(%) 

2.8 

13.1 

15.8 

Std . Dev. 
(n-1) 

2.6 

9.5 

10.2 

Native Cool Season Perennial Grasses 

Elymus smithii 3.3 

E/ymus spicatus 14.3 

Hesperostipa comata 0.5 

Nassella viridula 0.5 

Paa secunda 1.6 

Sub-Total 20.2 

Native Warm Season Perennial Grasses 

Bouteloua gracilis 

Sub-Total 

Native Grass like Species 

Carex filifolia 

Sub-Total 

Native Annual Forbs 

Plantago patagonica 

Sub-Total 

Introduced Annual Forbs 

Alyssum desertorum 

Camelina microcarpa 

Th/aspi arvense 

Sub-Total 

Introduced Biennial Forbs 

Tragopogon dubius 

Sub-Total 

Native Perennial Forbs 

Achillea millefolium 

Dalea purpurea 

Phlox hoodii 

Psora/idium tenuiflorum 

Sphaeralcea coccinea 

Vicia americana 

Sub-Total 

October 2014 

0.3 

0.3 

0.8 

0.8 

0.1 

0.1 

0.4 

0.3 

0.4 

1.1 

0.1 

0.1 

0.7 

0.3 

1.6 

0.5 

0.4 

0.5 

4.0 

7.6 

32.8 

1.1 

1.1 

3.7 

46.3 

0.7 

0.7 

1.8 

1.8 

0.2 

0.2 

0.9 

0.7 

0.9 

2.5 

0.2 

0.2 

1.6 

0.7 

3.7 

1.1 

0.9 

1.1 

9.2 

5.8 

8.1 

1.2 

1.2 

2.8 

8.6 

0.7 

0.7 

1.8 

1.8 

0.5 

0.5 

0.8 

0.7 

1.1 

2.1 

0.5 

0.5 

1.2 

1.0 

2.7 

0.9 

1.1 

1.2 

3.5 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

15 

12/31/2013 

Frequency 

Absolute 

33.3 

46.7 

46.7 

100.0 

20.0 

20.0 

33.3 

13.3 

20.0 

6.7 

20.0 

13.3 

13.3 

6.7 

26.7 

6.7 

40.0 

26.7 

13.3 

20.0 

Relative 
(%) 

5.0 

7.0 

7.0 

15.0 

3.0 

3.0 

5.0 

2.0 

3.0 

1.0 

3.0 

2.0 

2.0 

1.0 

4.0 

1.0 

6.0 

4.0 

2.0 

3.0 

IV* 

7.8 

20.1 

14.6 

47.8 

4.1 

4.1 

8.7 

2.7 

4.8 

1.2 

3.9 

2.7 

2.9 

1.2 

5.6 

1.7 

9.7 

5.1 

2.9 

4.1 

Rank 

9 

2 

4 

13 

13 

8 

17 

12 

19 

14 

17 

16 

19 

10 

18 

6 

11 

16 

13.0 

TFN 6 2 /025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Introduced Perennial Forbs 

Cerastium arvense 

Sub-Total 

Native Full Shrubs 

Artemisia tridentata 

Chrysothamnus viscidiflorus 

Ericameria nauseosa 

Rhus aromatica 

Sub-Total 

Native Half &Sub-Shrubs 

Artemisia frigida 

Gutierrezia sarothrae 

Sub-Total 

Native Trees 

Juniperus scopulorum 

Pinus ponderosa 

Sub-Total 

Cryptograms 
Moss 

Lichen 

Algae 

Fungi 

Sub-Total 

2013 RAMACO 

PJW 

RAMACO 

Report: Cover Summary 

Pine and Juniper Woodland 

7/1/2013 

Mean 
Absolute 

0.1 

0.1 

0.7 

0.1 

04 

0.4 

1.6 

0.3 

0.1 

0.4 

3.3 

4.7 

8.0 

0.0 

1.3 

0.0 

0.0 

1.3 

Cover 

Relative 
(%) 

0.2 

0.2 

1.6 

0.2 

0.9 

0.9 

3.7 

0.7 

0.2 

0.9 

7.6 

10.8 

18.3 

0.0 

3.0 

0.0 

0.0 

3.0 

Std. Dev. 
(n-1) 

0.5 

0.5 

1.8 

0.5 

1.1 

0.8 

1.9 

0.7 

0.5 

0.8 

5.6 

8.2 

8.1 

0.0 

1.8 

0.0 

0.0 

1.8 

Totals Std. Dev. 

Total Vegetation 43.6 18.5 

Total Vegetation w/Cryptograms 44.9 17.5 

Total Vegetation excluding SLCV 37.7 130 

Litter 17.8 10.8 

Rock 26.3 21 .6 

Total Ground Cover 89.0 12.1 

Total Ground Cover excluding SLCV 83.1 12.5 

Bare Soil 11 .0 12.1 

• IV. Stands for Importance Value 

October 2014 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

15 

12/31/2013 

Frequency 

Absolute 

6.7 

13.3 

6.7 

13.3 

20.0 

13.3 

6.7 

33.3 

26.7 

0.0 

40.0 

0.0 

0.0 

Relative 
(%) 

1.0 

2.0 

1.0 

2.0 

3.0 

2.0 

1.0 

5.0 

4.0 

0.0 

6.0 

0.0 

0.0 

1.v· 

1.2 

3.6 

1.2 

2.9 

3.9 

2.7 

1.2 

12.6 

14.8 

0.0 

9.0 

0.0 

0.0 

Rank 

19 

15 

19 

16 

14 

17 

19 

5 

3 

20 

7 

20 

20 

TFN 6 2 /025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Native Annual Grasses 

Vulpia octoflora 

Sub-Total 

Introduced Annual Grasses 

Bromus japonicus 

Bromus tectorum 

Sub-Total 

2013 RAMACO 

PDMG 

RAMACO 

Report: Cover Summary 

Prairie Dog Modified Grassland 

7/1/2014 

Mean 
Absolute 

0.2 

0.2 

1.5 

12.5 

14.0 

Cover 

Relative 
(%) 

0.4 

0.4 

3.1 

25.6 

28.6 

Std. Dev. 
(n-1) 

1.0 

1.0 

3.6 

15.1 

14.7 

Native Cool Season Perennial Grasses 

Elymus smithii 9.7 

Elymus spicatus 0.4 

Hesperostipa comata 0.4 

Nassef/a viridula 0.2 

Poa secunda 0.8 

Sub-Total 11.5 

Native Warm Season Perennial Grasses 

Aristida purpurea 

Bouteloua gracilis 

Sporobolus cryptandrus 

Sub-Total 

Introduced Perennial Grasses 

Agropyron cristatum 

Bromus inermis 

Sub-Total 

Native Annual Forbs 

Chamaesyce glyptosperma 

Logfia arvensis 

Lappula redowskii 

Plantago patagonica 

Solanum triflorum 

Sub-Total 

Introduced Annual Forbs 

Alyssum desertorum 

Amaranthus a/bus 

Bassia sieversiana 

Brassica juncea 

Medicago lupulina 

Polygonum argyrocoleon 

October 2014 

0.9 

1.0 

0.3 

2.2 

2.6 

0.1 

2.7 

0.1 

0.2 

0.7 

1.3 

0.1 

2.4 

2.4 

0.3 

0.1 

0.1 

0.5 

0.1 

19.9 

0.8 

0.8 

0.4 

1.6 

23.5 

1.8 

2.0 

0.6 

4.5 

5.3 

0.2 

5.5 

0.2 

0.4 

1.4 

2.7 

0.2 

4.9 

4.9 

0.6 

0.2 

0.2 

1.0 

0.2 

8.1 

1.0 

1.0 

1.0 

1.6 

8.6 

1.9 

2.2 

1.2 

3.2 

5.9 

0.3 

5.9 

0.6 

0.7 

1.9 

3.0 

0.4 

4.0 

3.0 

1.9 

0.3 

0.6 

3.2 

0.3 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

40 

12/31/2013 

Frequency 

Absolute 

5.0 

22.5 

60.0 

82 .5 

12.5 

12.5 

5.0 

25.0 

25.0 

25.0 

7.5 

20.0 

2.5 

2.5 

5.0 

15.0 

22.5 

5.0 

55.0 

2.5 

2.5 

2.5 

2.5 

2.5 

Relative 
(%) 

0.8 

3.4 

9.1 

12.5 

1.9 

1.9 

0.8 

3.8 

3.8 

3.8 

1.1 

3.0 

0.4 

0.4 

0.8 

2.3 

3.4 

0.8 

8.3 

0.4 

0.4 

0.4 

0.4 

0.4 

I.V* 

1.2 

6.5 

34 .7 

32.4 

2.7 

2.7 

1.6 

5.4 

5.6 

5.8 

1.7 

8.3 

0.6 

0.6 

1.2 

3.7 

6.1 

1.0 

13.2 

1.0 

0.6 

0.6 

1.4 

0.6 

Rank 

22 

7 

1 

2 

16 

16 

19 

11 

10 

9 

18 

5 

25 

25 

28 

22 

8 

23 

4 

23 

25 

25 

21 

25 

TFN 6 2 /025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Polygonum aviculare 

Polygonum convolvulus 

Sisymbrium altissimum 

Sub-Total 

Introduced Biennial Forbs 

Melilotus officinalis 

Sub-Total 

Native Perennial Forbs 

Achillea millefolium 

Ambrosia psilostachya 

Antennaria microphylla 

Dalea purpurea 

Evolvulus nuttallianus 

Gaura coccinea 

Grindelia squarrosa 

Heterotheca villosa 

Unum lewisii 

Lygodesmia juncea 

Pediome/um argophyl/um 

Phlox hoodii 

Psoralidium tenuiflorum 

Sphaeralcea coccinea 

Symphyotrichum falcatum 

Vicia americana 

Sub-Total 

Introduced Perennial Forbs 

Convolvu/us arvensis 

Sub-Total 

Unknown Forb Species 

Astraga/us spp. 

Cirsium spp. 

Penstemon spp. 

Rumex spp. 

Sub-Total 

October 2014 

2013 RAMACO 

PDMG 

RAMACO 

Report: Cover Summary 

Prairie Dog Modified Grassland 

7/1/2014 

Mean 
Absolute 

0.6 

0.2 

0.1 

4.4 

0.2 

0.2 

0.2 

0.1 

0.2 

0 .1 

0.2 

0.1 

0.1 

0 .3 

0 .1 

0.3 

0.1 

0.7 

0.1 

1.4 

0.2 

0.1 

4.3 

5.1 

5.1 

0.2 

0.1 

0.1 

0.1 

0.5 

Cover 

Relative 
(%) 

1.2 

0.4 

0.2 

9.0 

0.4 

0.4 

0.4 

0.2 

0.4 

0.2 

0.4 

0.2 

0.2 

0.6 

0.2 

0.6 

0.2 

1.4 

0.2 

2.9 

0.4 

0.2 

8.8 

10.4 

10.4 

0.4 

0.2 

0.2 

0.2 

1.0 

Std. Dev. 
(n-1) 

1.8 

1.3 

0.4 

6.8 

0.5 

0.5 

0.5 

0.6 

0.7 

0.3 

0.7 

0.3 

0.3 

0.9 

0.3 

0.9 

0.3 

1.7 

0.4 

2.8 

0.7 

0.6 

4.1 

8.6 

8.6 

0.5 

0.3 

0.3 

0.3 

0.9 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

40 

12/31/2013 

Frequency 

Absolute 
Relative 

I.V* Rank 
(%) 

17.5 2.6 3.8 14 

2 .5 0.4 0 .8 24 
5.0 0.8 1.0 23 

7.5 1.1 1.4 22 

7.5 1.1 1.5 20 

2.5 0.4 0.6 25 

5.0 0.8 1.2 22 

2.5 0.4 0.6 25 

5.0 0.8 1.2 22 

2.5 0.4 0.6 25 

2.5 0.4 0.6 25 

7.5 1.1 1.7 18 

2.5 0.4 0.6 25 

12.5 1.9 2.5 17 

2.5 0.4 0.6 25 

17.5 2.6 4.0 13 

5.0 0.8 1.0 23 

35.0 5.3 8.2 6 

5.0 0.8 1.2 22 

2.5 0.4 0.6 25 

35.0 5.3 15.8 3 

7.5 1.1 1.5 20 

2.5 0.4 0.6 25 

2.5 0.4 0.6 25 

2.5 0.4 0.6 25 

TFN 8 2 /025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Native Full Shrubs 

Artemisia tridentata 

Chrysothamnus viscidiflorus 

Sub-Total 

Native Half &Sub-Shrubs 

Artemisia frigida 

Artemisia ludoviciana 

Sub-Total 

Native Succulents 

Opuntia polyacantha 

Sub-Total 

Cryptograms 

Moss 

Lichen 

Algae 

Fungi 

Sub-Total 

2013 RAMACO 

PDMG 

RAMACO 

Report: Cover Summary 

Prairie Dog Modified Grassland 

7/1/2014 

Mean 
Absolute 

0.2 

0.2 

0.4 

0.8 

0.1 

0.9 

0.1 

0.1 

0.0 

0.1 

0.0 

0.0 

0.1 

Cover 

Relative 
(%) 

0.4 

0.4 

0.8 

1.6 

0.2 

1.8 

0.2 

0.2 

0.0 

0.2 

0.0 

0.0 

0.1 

Std. Dev. 
(n-1) 

0.7 

0.8 

1.0 

1.6 

0.6 

1.8 

0.3 

0.3 

0.0 

0.3 

0.0 

0.0 

0.3 

Totals Std . Dev. 

Total Vegetation 48.9 16.2 

Total Vegetation w/Cryptograms 49.0 16.2 

Total Vegetation excluding SLCV 29.8 12.9 

Litter 19.8 11 .4 

Rock 3.7 7.3 

Total Ground Cover 72.5 20.0 

Total Ground Cover excluding SLCV 53.4 21 .3 

Bare Soil 27.5 20.0 

* IV. Stands for Importance Value 

October 2014 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

40 

12/31/2013 

Frequency 

Absolute 

5.0 

7.5 

22.5 

2.5 

2.5 

0.0 

2.5 

0.0 

0.0 

Relative 
(%) 

0.8 

1.1 

3.4 

0.4 

0.4 

0.0 

0.4 

0.0 

0.0 

I.V* 

1.2 

1.5 

5.0 

0.6 

0.6 

0.0 

0.6 

0.0 

0.0 

Rank 

22 

20 

12 

25 

25 

26 

25 

26 

26 

TFN 6 2 /025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Introduced Annual Grasses 

Brom us japonicus 

Bromus tectorum 

Sub-Total 

RAMACO 

Report: Cover Summary 

2013 RAMACO 

RG 

Reclaimed Grassland 

7/1/2013 

Mean 
Absolute 

3.8 

1.4 

5.2 

Cover 

Relative 
(%) 

6.0 

2.2 

8.2 

Std. Dev. 
(n-1) 

5.6 

3.1 

7.6 

Native Cool Season Perennial Grasses 

Elymus lanceolatus 

Elymus smithii 

Elymus trachycaulus 

Nassella viridula 

Paa secunda 

Sub-Total 

Introduced Perennial Grasses 

Agropyron cristatum 

Bromus inermis 

Sub-Total 

Native Grasslike Species 

Carex filifolia 

Sub-Total 

Native Annual Forbs 

Plantago patagonica 

Sub-Total 

Introduced Annual Forbs 

Alyssum desertorum 

Camelina microcarpa 

Ha/ogeton g/omeratus 

Medicago /upulina 

Sub-Total 

Introduced Biennial Forbs 

Melilotus officinalis 

Tragopogon dubius 

Sub-Total 

Native Perennial Forbs 

Comandra umbellata 

Grindelia squarrosa 

Vicia americana 

Sub-Total 

October 2014 

1.8 

25.0 

1.4 

0.4 

0.2 

28.8 

1.8 

15.8 

17.6 

0.4 

0.4 

0.2 

0.2 

1.4 

0.6 

0.2 

0.2 

2.4 

2.8 

0.6 

3.4 

0.2 

1.0 

0.4 

1.6 

2.8 

39.3 

2.2 

0.6 

0.3 

45.3 

2.8 

24.8 

27.7 

0.6 

0.6 

0.3 

0.3 

2.2 

0.9 

0.3 

0.3 

3.8 

4.4 

0.9 

5.3 

0.3 

1.6 

0.6 

2.5 

5.7 

21 .3 

4.4 

1.3 

0.6 

21 .8 

2.7 

21.4 

20.9 

1.3 

1.3 

0.6 

0.6 

1.9 

1.3 

0.6 

0.6 

1.8 

5.9 

1.0 

5.7 

0.6 

2.2 

0.8 

2.5 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

10 

12/31/2013 

Frequency 

Absolute 

60.0 

30.0 

10.0 

80.0 

10.0 

10.0 

10.0 

40.0 

60.0 

100 

100 

50.0 

20.0 

10.0 

10.0 

30.0 

30.0 

100 

20.0 

20.0 

Relative 
(%) 

9.8 

4.9 

1.6 

13.1 

1.6 

1.6 

1.6 

6.6 

9.8 

1.6 

1.6 

8.2 

3.3 

1.6 

1.6 

4.9 

4.9 

1.6 

3.3 

3.3 

IV* 

15.8 

7.1 

4.4 

52.4 

3.8 

2.2 

1.9 

9.4 

34.6 

2.2 

1.9 

10.4 

4.2 

1.9 

1.9 

9.3 

5.8 

1.9 

4.9 

3.9 

Rank 

3 

8 

11 

14 

15 

16 

5 

2 

15 

16 

4 

12 

16 

16 

6 

9 

16 

10 

13 

TFN 6 2/025 
RE CD NO Y 14,2014 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Introduced Perennial Forbs 

Convolvulus arvensis 

Medicago saliva 

Taraxacum officinale 

Sub-Total 

Native Full Shrubs 

Artemisia cana 

Ericameria nauseosa 

Sub-Total 

Cryptograms 

Moss 

Lichen 

Algae 

Fungi 

Sub-Total 

2013 RAMACO 

RG 

RAMACO 

Report: Cover Summary 

Reclaimed Grassland 

7/1/2013 

Mean 
Absolute 

1.0 

0.2 

2.4 

3.6 

0.2 

0.2 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

Cover 

Relative 
(%) 

1.6 

0.3 

3.8 

5.7 

0.3 

0.3 

0.6 

0.0 

0.0 

0.0 

0.0 

0.0 

Std. Dev. 
(n-1) 

2.2 

0.6 

5.6 

5.6 

0.6 

0.6 

0.8 

0.0 

0.0 

0.0 

0.0 

0.0 

Totals Std. Dev. 

Total Vegetation 63.6 9.1 

Total Vegetation w/Cryptograms 63.6 9.1 

Total Vegetation excluding SLCV 57.2 7.7 

Litter 25.4 11 .0 

Rock 1.4 2.1 

Total Ground Cover 90.4 10.8 

Total Ground Cover excluding SLCV 84.0 14.9 

Bare Soil 9.6 108 

* I.V. Stands for Importance Value 

October 2014 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

10 

12/31/2013 

Frequency 

Absolute 

20.0 

10.0 

30.0 

10.0 

10.0 

0.0 

0.0 

0.0 

0.0 

Relative 
(%) 

3.3 

1.6 

4.9 

1.6 

1.6 

0.0 

0.0 

0.0 

0.0 

I.V* 

4.9 

1.9 

8.7 

1.9 

1.9 

0.0 

0.0 

0.0 

0.0 

Rank 

10 

16 

7 

16 

16 

17 

17 

17 

17 

TFN 6 2/025 
RECD NOV 14,201 4 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Introduced Annual Grasses 

Bromus japonicus 

Bromus tectorum 

Sub-Total 

RAMACO 

Report: Cover Summary 

2013 RAMACO 

RW 

Riparian Woodland 

7/1/2013 

Mean 
Absolute 

1.7 

1.0 

2.7 

Cover 

Relative 
(%) 

2.1 

1.2 

3.3 

Std . Dev. 
(n-1) 

2.9 

3.1 

5.4 

Native Cool Season Perennial Grasses 

Elymus cinereus 0.2 

Elymus lanceolatus 1.3 

Elymus smithii 9.8 

Elymus trachycau/us 1.8 

Horde um jubatum 4.6 

Nassella viridula 1.0 

Poa secunda 0.6 

Sub-Total 19.3 

Native Warm Season Perennial Grasses 

Bouteloua gracilis 

Spartina pectinata 

Sub-Total 

Introduced Perennial Grasses 

Agropyron cristatum 

Bromus inermis 

Dactylis glomerata 

Phleum pratense 

Poa pratensis 

Sub-Total 

Unknown Grass Species 

Festuca spp. 

Sub-Total 

Native Grasslike Species 

Carex fi/ifolia 

Carex nebrascensis 

Juncus balticus 

Schoenoplectus pungens 

Sub-Total 

Native Annual Forbs 

Chenopodium berlandieri 

Galium aparine 

Sub-Total 

October 2014 

0.2 

3.0 

3.2 

2.7 

3.1 

0.3 

0.4 

1.8 

8.3 

0.2 

0.2 

0.4 

3.5 

1.0 

0.1 

5.0 

0.1 

0.1 

0.2 

0.2 

1.6 

12.0 

2.2 

5.6 

1.2 

0.7 

23.5 

0.2 

3.7 

3.9 

3.3 

3.8 

0.4 

0.5 

2.2 

10.1 

0.2 

0.2 

0.5 

4.3 

1.2 

0.1 

6.1 

0.1 

0.1 

0.2 

0.7 

5.6 

9.5 

4.4 

9.8 

3.4 

2.0 

12.1 

0.8 

7.6 

7.5 

6.5 

5.1 

1.2 

1.3 

3.3 

9.9 

0.8 

0.8 

2.0 

8.1 

2.9 

0.4 

9.8 

0.4 

0.4 

0.6 

Brook Mine 

Sampling Method: Point Line Intercept 

1 Sample Size: 

Number of Samples: 25 

Report Date: 

Absolute 

32.0 

16.0 

12.0 

8.0 

68.0 

24.0 

28.0 

8.0 

12.0 

4.0 

16.0 

44.0 

44 .0 

8.0 

12.0 

28.0 

4.0 

4.0 

28.0 

12.0 

4.0 

4.0 

4.0 

12/31/2013 

Frequency 

Relative 
(%) 

3.5 

1.7 

1.3 

0.9 

7.4 

2.6 

3.1 

0.9 

1.3 

0.4 

1.7 

4.8 

4.8 

0.9 

1.3 

3.1 

0.4 

0.4 

3.1 

1.3 

0.4 

0.4 

0.4 

I.V* 

5.6 

2.9 

1.5 

2.5 

19.4 

4.8 

8.7 

2.1 

2.0 

0.6 

5.4 

8.1 

8.6 

1.3 

1.8 

5.3 

0.6 

0.9 

7.4 

2.5 

0.5 

0.5 

0.5 

Rank 

12 

19 

29 

20 

2 

15 

4 

24 

25 

33 

13 

6 

5 

30 

26 

14 

33 

32 

8 

20 

34 

34 

34 

TFN 6 2 /025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Introduced Annual Forbs 

Alyssum desertorum 

Bassia sieversiana 

Lepidium perfolialum 

Medicago lupulina 

Thlaspi arvense 

Sub-Total 

Introduced Biennial Forbs 

Cynoglossum officinale 

Lacluca serriola 

Melilolus officinalis 

Tragopogon dubius 

Sub-Total 

Native Perennial Forbs 

Achillea millefolium 

Asclepias speciosa 

Asteraceae spp. 

Comandra umbel/ala 

Equiselum /aevigalum 

Evolvulus nuttallianus 

Galium boreale 

Glycyrrhiza lepidola 

Grindelia squarrosa 

Sphaeralcea coccinea 

Vicia americana 

Sub-Total 

Introduced Perennial Forbs 

Cardaria draba 

Cirsium arvense 

Convolvulus arvensis 

Medicago saliva 

Taraxacum officinale 

Trifolium repens 

Sub-Total 

Unknown Forb Species 

Astraga/us spp. 

Sonchus spp. 

Sub-Total 

October 2014 

2013 RAMACO 

RW 

RAMACO 

Report: Cover Summary 

Riparian Woodland 

7/1/2013 

Mean 
Absolute 

0.4 

0.3 

0.2 

0.3 

0.2 

1.4 

0.1 

1.0 

0.2 

0.2 

1.5 

1.8 

0.2 

1.0 

0.3 

0.2 

0.1 

0.1 

0.2 

1.5 

0.2 

0.2 

5.8 

0.1 

0.4 

1.1 

0.1 

2.3 

0.1 

4.1 

0.8 

1.8 

2.6 

Cover 

Relative 
(%) 

0.5 

0.4 

0.2 

0.4 

0.2 

1.7 

0.1 

1.2 

0.2 

0.2 

1.8 

2.2 

0.2 

1.2 

0.4 

0.2 

0.1 

0.1 

0.2 

1.8 

0.2 

0.2 

7.1 

0.1 

0.5 

1.3 

0.1 

2.8 

0.1 

5.0 

1.0 

2.2 

3.2 

Std. Dev. 
(n-1) 

1.0 

1.2 

0.6 

1.2 

0.7 

2.0 

0.4 

3.2 

0.7 

0.6 

3.5 

4.5 

0.6 

2.5 

0.9 

0.8 

0.4 

0.4 

1.2 

4.4 

0.8 

0.8 

7.6 

0.4 

1.0 

2.3 

0.4 

3.5 

0.4 

5.1 

2.5 

5.1 

6.4 

Brook Mine 

Sampling Method: Point Line Intercept 

1 Sample Size: 

Number of Samples: 25 

Report Date: 

Absolute 

16.0 

8.0 

8.0 

8.0 

12.0 

4.0 

16.0 

12.0 

8.0 

36.0 

8.0 

16.0 

12.0 

4.0 

4.0 

4.0 

4.0 

12.0 

4.0 

4.0 

4.0 

16.0 

24.0 

4.0 

44.0 

4.0 

12.0 

12.0 

12/31/2013 

Frequency 

Relative 
(%) 

1.7 

0.9 

0.9 

0.9 

1.3 

0.4 

1.7 

1.3 

0.9 

3.9 

0.9 

1.7 

1.3 

0.4 

0.4 

0.4 

0.4 

1.3 

0.4 

0.4 

0.4 

1.7 

2.6 

0.4 

4.8 

0.4 

1.3 

1.3 

I.V* 

2.2 

1.3 

1.1 

1.3 

1.5 

0.5 

2.9 

1.5 

1.1 

6.1 

1.1 

2.9 

1.7 

0.6 

0.5 

0.5 

0.6 

3.1 

0.6 

0.6 

0.5 

2.2 

3.9 

0.5 

7.6 

0.5 

2.3 

3.5 

Rank 

23 

30 

31 

30 

29 

34 

19 

29 

31 

10 

31 

19 

27 

33 

34 

34 

33 

18 

33 

32 

34 

23 

16 

34 

7 

34 

22 

17 

TFN 6 2/025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Native Full Shrubs 

Artemisia cana 

Artemisia tridentata 

Atriplex canescens 

Rosa woodsii 

Symphoricarpos a/bus 

Sub-Total 

Native Trees 

Fraxinus pennsylvanica 

Populus deltoides 

Salix amygdaloides 

Sorbus scopulina 

Sub-Total 

Introduced Trees 

Elaeagnus angustifo/ia 

Sub-Total 

Cryptograms 

Moss 

Lichen 

Algae 

Fungi 

Sub-Total 

2013 RAMACO 

RW 

RAMACO 

Report: Cover Summary 

Riparian Woodland 

7/1/2013 

Mean 
Absolute 

2.3 

0.2 

0.2 

0.2 

11 .5 

14.4 

1.3 

6.6 

0.2 

4.6 

12.7 

0.6 

0.6 

0.0 

0.0 

0.0 

0.0 

0.0 

Cover 

Relative 
(%) 

2.8 

0.2 

0.2 

0.2 

14.0 

17.6 

1.6 

8.0 

0.2 

5.6 

15.5 

0.7 

0.7 

0.0 

0.0 

0.0 

0.0 

0.0 

Std . Dev. 
(n-1) 

4.7 

0.8 

1.2 

0.6 

14.4 

15.7 

6.0 

16.8 

0.8 

15.8 

22.2 

2.8 

2.8 

0.0 

0.0 

0.0 

0.0 

0.0 

Totals Std. Dev. 

Total Vegetation 82.0 14.8 

Total Vegetation w/Cryptograms 82.0 14.8 

Total Vegetation excluding SLCV 76.3 14.3 

Litter 15.0 14.3 

Rock 0.9 4.4 

Total Ground Cover 97.9 3.5 

Total Ground Cover excluding SLCV 92.2 7.3 

Bare Soil 2.1 3.5 

• 1.V. Stands for Importance Value 

October 2014 

Brook Mine 

Sampling Method: Point Line Intercept 

1 Sample Size: 

Number of Samples: 25 

Report Date: 

Absolute 

28.0 

4.0 

4.0 

8.0 

76.0 

8.0 

24.0 

4.0 

8.0 

8.0 

0.0 

0.0 

0.0 

0.0 

12/31/2013 

Frequency 

Relative 
(%) 

3.1 

0.4 

0.4 

0.9 

8.3 

0.9 

2.6 

0.4 

0.9 

0.9 

0.0 

0.0 

0.0 

0.0 

1.v· 

5.9 

0.6 

0.6 

1.1 

22.3 

2.4 

10.6 

0.6 

6.5 

1.6 

0.0 

0.0 

0.0 

0.0 

TFN 6 2 /025 

Rank 

11 

33 

33 

31 

21 

3 

33 

9 

28 

35 

35 

35 

35 

RECD NOV 14,201 4 
Addendum D8- 1-92 DEQ Ex. 4-205



RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Introduced Annual Grasses 

Bromus japonicus 

Bromus tectorum 

Sub-Total 

2013 RAMACO 

RBMS 

RAMACO 

Report: Cover Summary 

Rough Breaks Mixed Shrubland 

7/1/2013 

Mean 
Absolute 

2.4 

0.3 

2.7 

Cover 

Relative 
(%) 

5.7 

0.7 

6.5 

Std. Dev. 
(n-1) 

3.3 

0.9 

3.5 

Native Cool Season Perennial Grasses 

Achnatherum hymenoides 0.1 

Elymus lanceolatus 0.5 

Elymus smithii 4.1 

Elymus spicatus 7.0 

Hesperostipa comata 0.7 

Koe/eria macrantha 0.1 

Nassella viridula 1.4 

Poa secunda 0.9 

Sub-Total 14.8 

Native Warm Season Perennial Grasses 

Aristida purpurea 

Bouteloua gracilis 

Schizachyrium scoparium 

Sub-Total 

Introduced Perennial Grasses 

Agropyron cristatum 

Bromus inermis 

Poa bulbosa 

Sub-Total 

Native Grasslike Species 

Carex filifolia 

Sub-Total 

Native Annual Forbs 

Atriplex suckleyi 

Chenopodium berlandieri 

Plantago patagonica 

Sub-Total 

Introduced Annual Forbs 

Alyssum desertorum 

Thlaspi arvense 

Sub-Total 

October 2014 

0.1 

0.1 

0.1 

0.3 

0.1 

0.1 

0.1 

0.3 

0.1 

0.1 

0.7 

0.1 

0.3 

1.1 

0.4 

0.1 

0.5 

0.2 

1.2 

9.8 

16.7 

1.7 

0.2 

3.3 

2.2 

35.4 

0.2 

0.2 

0.2 

0.7 

0.2 

0.2 

0.2 

0.7 

0.2 

0.2 

1.7 

0.2 

0.7 

2.6 

1.0 

0.2 

1.2 

0.5 

1.4 

5.7 

6.9 

2.1 

0.4 

2.2 

2.1 

8.4 

0.4 

0.4 

0.4 

0.6 

0.4 

0.4 

0.4 

0.8 

0.4 

0.4 

2.9 

0.4 

0.9 

3.0 

1.5 

0.4 

1.5 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

30 

12/31/2013 

Frequency 

Absolute 

56.7 

13.3 

6.7 

16.7 

56.7 

73.3 

13.3 

3.3 

43.3 

23.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

10.0 

3.3 

10.0 

10.0 

3.3 

Relative 
(%) 

6.7 

1.6 

0.8 

2.0 

6.7 

8.7 

1.6 

0.4 

5.2 

2.8 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

1.2 

0.4 

1.2 

1.2 

0.4 

I.V* 

12.4 

2.3 

1.0 

3.2 

16.5 

25.4 

3.3 

0.6 

8.5 

5.0 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

2.9 

0.6 

1.9 

2.2 

0.6 

Rank 

4 

21 

27 

16 

3 

2 

15 

29 

5 

11 

29 

29 

29 

29 

29 

29 

29 

18 

29 

23 

22 

29 

TFN 6 2 /025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Introduced Biennial Forbs 

Tragopogon dubius 

Sub-Total 

Native Perennial Forbs 

Achillea millefolium 

Comandra umbellata 

Dalea candida 

Dalea purpurea 

Eriogonum pauciflorum 

Evolvulus nuttallianus 

Gaura coccinea 

Grindelia squarrosa 

Heterotheca vil/osa 

Machaeranthera tanacetifolia 

Musineon divaricatum 

Pediomelum argophyllum 

Pediomelum esculentum 

Phlox hoodii 

Psoralidium tenuiflorum 

Ratibida columnifera 

Sphaeralcea coccinea 

Thermopsis rhombifolia 

Vicia americana 

Sub-Total 

Introduced Perennial Forbs 

Cirsium arvense 

Convolvu/us arvensis 

Sub-Total 

Unknown Forb Species 

Cirsium spp. 

Sub-Total 

Native Full Shrubs 

Artemisia cana 

Artemisia tridentata 

Atriplex canescens 

Ericameria nauseosa 

Rhus aromatica 

Ribes cereum 

Rosa woodsii 

October 2014 

RAMACO 

Report: Cover Summary 

2013 RAMACO 

RBMS 

Rough Breaks Mixed Shrubland 

7/1/2013 

Mean 
Absolute 

0.3 

0.3 

0.4 

0.3 

0.2 

0.1 

0.1 

0.2 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

1.3 

1.1 

0.1 

0.5 

0.2 

0.5 

5.9 

0.1 

0.5 

0.6 

0.1 

0.1 

0.3 

9.5 

0.1 

0.6 

0.3 

0.1 

0.7 

Cover 

Relative 
(%) 

0.7 

0.7 

1.0 

0.7 

0.5 

0.2 

0.2 

0.5 

0.5 

0.2 

0.2 

0.2 

0.2 

0.2 

0.5 

3.1 

2.6 

0.2 

1.2 

0.5 

1.2 

14.1 

0.2 

1.2 

1.4 

0.2 

0.2 

0.7 

22.7 

0.2 

1.4 

0.7 

0.2 

1.7 

Std. Dev. 
(n-1) 

0.8 

0.8 

1.0 

0.9 

0.8 

0.5 

0.7 

1.1 

0.6 

0.5 

0.4 

0.4 

0.5 

0.5 

1.1 

2.1 

2.4 

0.5 

0.9 

0.6 

1.0 

4.5 

0.7 

1.9 

2.0 

0.4 

0.4 

1.1 

9.4 

0.4 

1.5 

1.5 

0.4 

1.7 

Brook Mine 

Sampling Method: Point Line Intercept 

1 Sample Size: 

Number of Samples: 30 

Report Date: 

Absolute 

16.7 

16.7 

10.0 

6.7 

6.7 

3.3 

3.3 

10.0 

6.7 

3.3 

3.3 

6.7 

6.7 

3.3 

36.7 

26.7 

6.7 

23.3 

10.0 

23.3 

3.3 

100 

3.3 

10.0 

76.7 

3.3 

16.7 

6.7 

3.3 

20.0 

12/31/2013 

Frequency 

Relative 
(%) 

2.0 

2.0 

1.2 

0.8 

0.8 

0.4 

0.4 

1.2 

0.8 

0.4 

0.4 

0.8 

0.8 

0.4 

4.4 

3.2 

0.8 

2.8 

1.2 

2.8 

0.4 

1.2 

0.4 

1.2 

9.1 

0.4 

2.0 

0.8 

0.4 

2.4 

I.V* 

2.7 

3.0 

1.9 

1.3 

1.0 

0.6 

0.9 

1.7 

1.0 

0.6 

0.6 

1.0 

1.0 

0.9 

7.5 

5.8 

1.0 

4.0 

1.7 

4.0 

0.6 

2.4 

0.6 

1.9 

31 .8 

0.6 

3.4 

1.5 

0.6 

4.1 

Rank 

19 

17 

23 

27 

28 

29 

28 

24 

27 

31 

29 

27 

27 

28 

6 

10 

27 

13 

24 

13 

29 

20 

29 

23 

29 

14 

25 

29 

12 

TFN 6 2/025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Sarcobatus vermiculatus 

Sub-Total 

Native Half &Sub-Shrubs 

Artemisia frigida 

Artemisia ludoviciana 

Artemisia pedatifida 

Atriplex gardneri 

Gutierrezia sarothrae 

Sub-Total 

Native Trees 

Juniperus scopulorum 

Sub-Total 

Cryptograms 

Moss 

Lichen 

Algae 

Fungi 

Sub-Total 

2013 RAMACO 

RBMS 

RAMACO 

Report: Cover Summary 

Rough Breaks Mixed Shrubland 

7/1/2013 

Mean 
Absolute 

0.9 

12.5 

1.1 

0.1 

0.1 

0.1 

1.1 

2.5 

0.1 

0.1 

0.0 

1.4 

0.0 

0.0 

1.4 

Cover 

Relative 
(%) 

2.2 

29.9 

2.6 

0.2 

0.2 

0.2 

2.6 

6.0 

0.2 

0.2 

0.0 

3.3 

0.0 

0.0 

3.8 

Std. Dev. 
(n-1) 

2.4 

10.0 

2.5 

0.7 

0.4 

0.4 

1.9 

4.0 

0.4 

0.4 

0.0 

2.6 

0.0 

0.0 

2.6 

Totals Std. Dev. 

Total Vegetation 41 .8 12.0 

Total Vegetation w/Cryptograms 43.2 12.3 

Total Vegetation excluding SLCV 38.1 10.9 

Litter 15.7 8.9 

Rock 10.8 8.4 

Total Ground Cover 69.7 17.4 

Total Ground Cover excluding SLCV 66.0 17.3 

Bare Soi/ 30.3 17.4 

• I.V. Stands for Importance Value 

October 2014 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

30 

12/31/2013 

Frequency 

Absolute 
Relative 

I.V* Rank 
(%) 

13.3 1.6 3.8 14 

30.0 3.6 6.2 9 

3.3 0.4 0.6 29 

3.3 0.4 0.6 29 

3.3 0.4 0.6 29 

33.3 4.0 6.6 8 

3.3 0.4 0.6 29 

0.0 0.0 0.0 30 

33.3 4.0 7.3 7 

0.0 0.0 0.0 30 

0.0 0.0 0.0 30 

TFN 6 2 /025 
RECD NOY 14,201 4 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Native Annual Grasses 

Echinochloa muricata 

Vulpia octoflora 

Sub-Total 

Introduced Annual Grasses 

Bromus japonicus 

Bromus tectorum 

Sub-Total 

2013 RAMACO 

SG 

RAMACO 

Report: Cover Summary 

Scoria Grassland 

7/1/2013 

Mean 
Absolute 

0.1 

0.1 

0.2 

2.9 

18.8 

21.7 

Cover 

Relative 
(%) 

0.2 

0.2 

0.3 

5.0 

32.4 

37.3 

Std . Dev. 
(n-1) 

0.8 

0.4 

0.8 

4.5 

13.8 

13.9 

Native Cool Season Perennial Grasses 

Elymus lanceolatus 0.1 

Elymus smithii 2.8 

Elymus spicatus 6.4 

Hesperostipa comata 4.4 

Koeleria macrantha 0.1 

Nassella viridula 0.9 

Paa secunda 1.5 

Sub-Total 16.2 

Native Warm Season Perennial Grasses 

Aristida purpurea 

Bouteloua gracilis 

Sub-Total 

Introduced Perennial Grasses 

Bromus inermis 

Festuca ovina 

Sub-Total 

Native Grasslike Species 

Carex filifolia 

Sub-Total 

Native Annual Forbs 

Helianthus annuus 

Lappula redowskii 

Sub-Total 

Introduced Annual Forbs 

Alyssum desertorum 

Camelina microcarpa 

Descurainia sophia 

October 2014 

0.4 

0.7 

1.1 

0.1 

0.4 

0.5 

0.1 

0.1 

0.1 

0.1 

0.2 

0.7 

0.9 

0.1 

0.2 

4.8 

11 .0 

7.6 

0.2 

1.5 

2.6 

27.9 

0.7 

1.2 

1.9 

0.2 

0.7 

0.9 

0.2 

0.2 

0.2 

0.2 

0.3 

1.2 

1.5 

0.2 

0.8 

4.6 

6.3 

5.7 

0.4 

2.9 

2.3 

11 .1 

1.0 

1.6 

2.0 

0.4 

1.9 

1.9 

0.5 

0.5 

0.4 

0.4 

0.5 

1.2 

1.8 

0.5 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

28 

12/31/2013 

Frequency 

Absolute 

3.6 

3.6 

42.9 

89.3 

3.6 

50.0 

71.4 

60.7 

3.6 

17.9 

35 .7 

17.9 

21.4 

3.6 

7.1 

7.1 

3.6 

3.6 

28.6 

21 .4 

7.1 

Relative 
(%) 

0.4 

0.4 

5.3 

11 .0 

0.4 

6.1 

8.8 

7.5 

0.4 

2.2 

4.4 

2.2 

2.6 

0.4 

0.9 

0.9 

0.4 

0.4 

3.5 

2.6 

0.9 

IV* 

0.6 

0.6 

10.3 

43.4 

0.6 

10.9 

19.8 

15.1 

0.6 

3.7 

7.0 

2.9 

3.8 

0.6 

1.6 

1.1 

0.6 

0.6 

4.7 

4.1 

1.1 

Rank 

27 

27 

6 

27 

5 

2 

3 

27 

15 

8 

17 

14 

27 

22 

25 

27 

27 

11 

12 

25 

TFN 6 2 /025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Lepidium perfo/iatum 

Medicago lupulina 

Sisymbrium altissimum 

Sub-Total 

Introduced Biennial Forbs 

Melilotus officinalis 

Tragopogon dubius 

Sub-Total 

Native Perennial Forbs 

Achillea millefolium 

Ambrosia tomentosa 

Comandra umbel/ata 

Dalea purpurea 

Eva/vu/us nuttallianus 

Galium boreale 

Gaura coccinea 

G/ycyrrhiza /epidota 

Heterotheca villosa 

Lactuca oblongifolia 

Pediomelum argophyllum 

Pediomelum esculentum 

Phlox hoodii 

Psoralidium tenuiflorum 

Ratibida columnifera 

Sphaeralcea coccinea 

Thermopsis rhombifolia 

Vicia americana 

Sub-Total 

Introduced Perennial Forbs 

Convolvulus arvensis 

Sub-Total 

Unknown Forb Species 

Astragalus spp. 

Sub-Total 

October 2014 

2013 RAMACO 

SG 

Scoria Grassland 

7/1/2013 

RAMACO 

Report: Cover Summary 

Cover 

Mean 
Absolute 

0.1 

0.1 

0.3 

2.2 

0.1 

0.3 

0.4 

0.1 

0.1 

0.1 

1.0 

0.3 

0.1 

0.1 

0.1 

0.2 

0.4 

0.3 

0.2 

0.1 

1.1 

0.1 

1.1 

0.1 

0.6 

6.1 

1.2 

1.2 

0.1 

0.1 

Relative 
(%) 

0.2 

0.2 

0.5 

3.8 

0.2 

0.5 

0.7 

0.2 

0.2 

0.2 

1.7 

0.5 

0.2 

0.2 

0.2 

0.3 

0.7 

0.5 

0.3 

0.2 

1.9 

0.2 

1.9 

0.2 

1.0 

10.5 

2.1 

2.1 

0.2 

0.2 

Std. Dev. 
(n-1) 

0.4 

0.5 

1.2 

3.2 

0.4 

0.9 

1.0 

0.4 

0.4 

0.4 

2.5 

0.9 

0.4 

0.4 

0.4 

0.8 

1.1 

1.2 

0.8 

0.5 

1.6 

0.4 

2.2 

0.4 

1.4 

5.9 

6.4 

6.4 

0.4 

0.4 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

28 

12/31/2013 

Frequency 

Absolute 

3.6 

7.1 

7.1 

3.6 

10.7 

3.6 

3.6 

3.6 

17.9 

10.7 

3.6 

3.6 

3.6 

7.1 

10.7 

7.1 

7.1 

7.1 

35.7 

3.6 

28.6 

3.6 

17.9 

3.6 

3.6 

Relative 
I.V* Rank (%) 

0.4 

0.9 

0.9 

0.4 

1.3 

0.4 

0.4 

0.4 

2.2 

1.3 

0.4 

0.4 

0.4 

0.9 

1.3 

0.9 

0.9 

0.9 

4.4 

0.4 

3.5 

0.4 

2.2 

0.4 

0.4 

0.6 

1.1 

1.4 

0.6 

1.8 

0.6 

0.6 

0.6 

3.9 

1.8 

0.6 

0.6 

0.6 

1.2 

2.0 

1.4 

1.2 

1.1 

6.3 

0.6 

5.4 

0.6 

3.2 

2.5 

0.6 

27 

25 

23 

27 

20 

27 

27 

27 

13 

20 

27 

27 

27 

24 

19 

23 

24 

25 

9 

27 

10 

27 

16 

18 

27 

TFN 6 2/025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Native Full Shrubs 

Artemisia cana 

Artemisia tridentata 

Rhus aromatica 

Sub-Total 

Native Half &Sub-Shrubs 

Artemisia frigida 

Gutierrezia sarothrae 

Linanthus pungens 

Yucca glauca 

Sub-Total 

Cryptograms 

Moss 

Lichen 

Algae 

Fungi 

Sub-Total 

RAMACO 

Report: Cover Summary 

2013 RAMACO 

SG 

Scoria Grassland 

7/1/2013 

Mean 
Absolute 

Cover 

Relative 
(%) 

0.3 0.5 

4.1 7.1 

3.0 5.2 

7.4 12.7 

0.2 0.3 

0.2 0.3 

0.1 0.2 

0.2 0.3 

0.7 1.2 

0.1 0.1 

0.3 0.5 

0.0 0.0 

0.0 0.0 

0.4 0.6 

Std . Dev. 
(n-1) 

1.5 

6.9 

5.8 

7.9 

0.6 

0.8 

0.4 

0.8 

1.7 

0.4 

0.9 

0.0 

0.0 

1.0 

Totals Std. Dev. 

Total Vegetation 58.1 9.3 

Total Vegetation w/Cryptograms 58.5 8.9 

Total Vegetation excluding SLCV 34.8 12.2 

Litter 19.7 9.6 

Rock 11 .0 9.2 

Total Ground Cover 89.2 7.1 

Total Ground Cover excluding SLCV 65.9 15.9 

Bare Soil 10.8 7.1 

* I.V. Stands for Importance Value 

October 2014 

Brook Mine 

Sampling Method: Point Line Intercept 

1 Sample Size: 

Number of Samples: 28 

Report Date: 

Absolute 

3.6 

50.0 

39.3 

10.7 

7.1 

3.6 

7.1 

3.6 

10.7 

00 

0.0 

12/31/2013 

Frequency 

Relative 
(%) 

0.4 

6.1 

4.8 

1.3 

0.9 

0.4 

0.9 

0.4 

1.3 

0.0 

0.0 

I.V* 

0.9 

13.2 

100 

1.6 

1.2 

0.6 

1.2 

0.5 

1.8 

0.0 

0.0 

Rank 

26 

4 

7 

22 

24 

27 

24 

28 

20 

29 

29 

TFN 6 2/025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Native Annual Grasses 

Cenchrus longispinus 

Echinoch/oa muricata 

Vulpia octoflora 

Sub-Total 

Introduced Annual Grasses 
Bromus japonicus 

Bromus tectorum 

Sub-Total 

RAMACO 

Report: Cover Summary 

2013 RAMACO 

UG 

Upland Grassland 

7/1/2013 

Mean 
Absolute 

0.1 

0.6 

0.1 

0.8 

4.8 

13.1 

17.9 

Cover 

Relative 
(%) 

0.2 

1.0 

0.2 

1.4 

8.3 

22.6 

30.9 

Std. Dev. 
(n-1) 

0.8 

1.3 

0.4 

1.7 

6.5 

16.6 

17.6 

Native Cool Season Perennial Grasses 

Elymus lanceolatus 0.6 

Elymus smithii 10.4 

Elymus spicatus 3.9 

Elymus trachycaulus 0.1 

Hesperostipa comata 5.4 

Nassef/a viridula 1.1 

Poa secunda 2.9 

Sub-Total 24.4 

Native Warm Season Perennial Grasses 

Aristida purpurea 

Bouteloua gracilis 

Distichlis stricta 

Sub-Total 

Introduced Perennial Grasses 

Agropyron eris/alum 

Poa bulbosa 

Sub-Total 

Native Grasslike Species 

Carex filifolia 

Sub-Total 

Native Annual Forbs 

Erigeron strigosus 

Lappula redowskii 

Plan/ago patagonica 

Sub-Total 

October 2014 

0.1 

0.5 

0.4 

1.0 

0.3 

0.1 

0.4 

0.1 

0.1 

0.1 

0.1 

0.6 

0.8 

1.0 

17.9 

6.7 

0.2 

9.3 

1.9 

5.0 

42.1 

0.2 

0.9 

0.7 

1.7 

0.5 

0.2 

0.7 

0.2 

0.2 

0.2 

0.2 

1.0 

1.4 

1.6 

12.0 

5.8 

0.4 

6.0 

2.1 

5.5 

11 .1 

0.5 

1.2 

1.7 

2.0 

0.9 

0.4 

1.1 

0.4 

0.4 

0.4 

0.5 

1.7 

2.1 

Brook Mine 

Sampling Method: Point Line Intercept 

1 Sample Size: 

Number of Samples: 28 

Report Date: 

Absolute 

3.6 

17.9 

3.6 

67.9 

60.7 

17.9 

82.1 

50.0 

3.6 

53.6 

28.6 

32.1 

7.1 

17.9 

7.1 

10.7 

3.6 

3.6 

3.6 

7.1 

14.3 

12/31/2013 

Frequency 

Relative 
(%) 

0.4 

2.0 

0.4 

7.5 

6.7 

2.0 

9.1 

5.5 

0.4 

5.9 

3.2 

3.6 

0.8 

2.0 

0.8 

1.2 

0.4 

0.4 

0.4 

0.8 

1.6 

IV* 

0.6 

3.0 

0.6 

15.8 

29.3 

3.0 

27.0 

12.2 

0.6 

15.2 

5.1 

8.6 

1.0 

2.9 

1.5 

1.7 

0.6 

0.6 

0.6 

1.0 

2.6 

Rank 

40 

16 

42 

3 

16 

2 

5 

42 
4 

10 

6 

33 

18 

29 

25 

42 

42 

42 

33 

20 

TFN 8 2/025 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Introduced Annual Forbs 

Alyssum desertorum 

Camelina microcarpa 

Sisymbrium altissimum 

Thlaspi arvense 

Sub-Total 

Introduced Biennial Forbs 

Melilotus officinalis 

Tragopogon dubius 

Sub-Total 

Native Perennial Forbs 

Achillea millefolium 

Evolvulus nuttallianus 

Gaura coccinea 

Grindelia squarrosa 

Lactuca oblongifolia 

Lygodesmia juncea 

Musineon divaricatum 

Pediomelum argophyllum 

Phlox hoodii 

Psoralidium tenuiflorum 

Sphaeralcea coccinea 

Symphyotrichum falcatum 

Vicia americana 

Zigadenus venenosus 

Sub-Total 

Introduced Perennial Forbs 

Convolvulus arvensis 

Taraxacum officinale 

Sub-Total 

Unknown Forb Species 

Astragalus spp. 

Cirsium spp. 

Lappula spp. 

Polygonum spp. 

Sub-Total 

October 2014 

2013 RAMACO 

UG 

RAMACO 

Report: Cover Summary 

Upland Grassland 

7/1/2013 

Mean 
Absolute 

1.3 

0.1 

0.4 

0.1 

1.9 

0.2 

0.4 

0.6 

0.6 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

0.9 

0.5 

0.8 

0.1 

0.5 

0.1 

4.3 

1.7 

0.6 

2.3 

0.2 

0.1 

0.1 

0.1 

0.5 

Cover 

Relative 
(%) 

2.2 

0.2 

0.7 

0.2 

3.3 

0.3 

0.7 

1.0 

1.0 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.3 

1.6 

0.9 

1.4 

0.2 

0.9 

0.2 

7.4 

2.9 

1.0 

4.0 

0.3 

0.2 

0.2 

0.2 

0.9 

Std. Dev. 
(n-1) 

2.1 

0.5 

1.2 

0.5 

2.5 

0.6 

1.0 

1.1 

1.4 

0.4 

0.4 

0.5 

0.4 

0.4 

0.8 

0.6 

1.6 

1.3 

1.8 

0.5 

1.0 

0.4 

3.1 

3.8 

1.5 

4.9 

0.8 

0.4 

0.4 

0.4 

1.1 

Brook Mine 

Sampling Method: Point Line Intercept 

1 Sample Size: 

Number of Samples: 28 

Report Date: 

Absolute 

39.3 

7.1 

10.7 

7.1 

10.7 

14.3 

21.4 

3.6 

3.6 

7.1 

3.6 

3.6 

3.6 

10.7 

32.1 

17.9 

21.4 

7.1 

21.4 

3.6 

28.6 

14.3 

7.1 

3.6 

3.6 

3.6 

12/31/2013 

Frequency 

Relative 
(%) 

4.3 

0.8 

1.2 

0.8 

1.2 

1.6 

2.4 

0.4 

0.4 

0.8 

0.4 

0.4 

0.4 

1.2 

3.6 

2.0 

2.4 

0.8 

2.4 

0.4 

3.2 

1.6 

0.8 

0.4 

0.4 

0.4 

I.V* 

6.5 

1.0 

1.9 

1.0 

1.5 

2.3 

3.4 

0.6 

0.6 

1.0 

0.6 

0.6 

0.6 

1.5 

5.2 

2.9 

3.8 

1.0 

3.3 

0.6 

6.1 

2.6 

1.1 

0.6 

0.6 

0.6 

Rank 

1 

17 

12 

17 

13 

11 

7 

18 

18 

17 

18 

18 

18 

13 

3 

10 

5 

17 

8 

18 

2 

10 

16 

18 

18 

18 
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RAMACO 

Project Name: 

Polygon Name: 

Community Type: 

Date: 

Species 

Native Full Shrubs 

Artemisia cana 

Artemisia tridentata 

Rhus aromatica 

Ribes cereum 

Sarcobatus vermiculatus 

Symphoricarpos spp. 

Sub-Total 

Native Half &Sub-Shrubs 

Artemisia frigida 

Gutierrezia sarothrae 

Sub-Total 

Native Succulents 

Opuntia polyacantha 

Sub-Total 

Cryptograms 

Moss 

Lichen 

Algae 

Fungi 

Sub-Total 

2013 RAMACO 

UG 

RAMACO 

Report: Cover Summary 

Upland Grassland 

7/1/2013 

Mean 
Absolute 

0.3 

0.9 

0.2 

0.1 

0.1 

0.1 

1.7 

0.8 

0.4 

1.2 

0.1 

0.1 

0.0 

0.2 

0.0 

0.0 

0.2 

Cover 

Relative 
(%) 

0.5 

1.6 

0.3 

0.2 

0.2 

0.2 

2.9 

1.4 

0.7 

2.1 

0.2 

0.2 

0.0 

0.4 

0.0 

0.0 

0.4 

Std. Dev. 
(n-1) 

1.0 

2.3 

0.6 

0.4 

0.4 

0.5 

2.9 

1.4 

1.2 

1.7 

0.4 

0.4 

0.0 

0.8 

0.0 

0.0 

0.8 

Sampling Method: 

Sample Size: 

Number of Samples: 

Report Date: 

Brook Mine 

Point Line Intercept 

1 

28 

12/31/2013 

Frequency 

Absolute 

7.1 

17.9 

10.7 

3.6 

3.6 

7.1 

32 .1 

10.7 

3.6 

0.0 

7.1 

0.0 

0.0 

Relative 
(%) 

0.8 

2.0 

1.2 

0.4 

0.4 

0.8 

3.6 

1.2 

0.4 

0.0 

0.8 

0.0 

0.0 

I.V* 

1.3 

3.6 

1.5 

0.6 

0.6 

1.0 

5.0 

1.9 

0.6 

0.0 

1.2 

0.0 

0.0 

Rank 

14 

6 

13 

18 

18 

17 

4 

12 

18 

19 

15 

19 

19 

Totals Std. Dev. 

Total Vegetation 58.0 12.7 

Total Vegetation w/Cryptograms 58.2 12.5 

Total Vegetation excluding SLCV 38.1 13.0 

Litter 28.2 9.6 

Rock 4.3 4.8 

Total Ground Cover 90.7 9.2 

Total Ground Cover excluding SLCV 70.8 15.5 

Bare Soil 9.3 9.2 

* IV. Stands for Importance Value 

TFN 6 2 /025 
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RAMACO Brook Mine 

ATTACHMENT D8-1-D 

Production Summaries 
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00 
0 RAMACO Brook Mine 
~ 
;:I 
ID 
0. 

RAMACO 

BASELINE ASSESSMENT 
121 Report: Production Summary 
N 

" N Project Name: 2013 RAMACO Plot Size: 1 Square Meter 
-..J Polygon Name: BSS Sample Size: 1 

" N Community Type: Big Sagebrush Shrubland Number of Samples: 50 

121 Date: 7/1/2013 Report Date: 12/31/2013 
N 
121 

Mean Mean Relative Std. Dev 

Species g/m' lbs/acre (%) n -1 

(gm/sq.m.) 

Vulpia octoflora 0.3 5.8 0.8 1.8 

Total Native Annual Grasses 0.3 5.8 0.8 1.8 

Bromus japonicus 3.7 65.8 9.9 8.9 

Bromus tectorum 2.6 45.9 6.9 6.8 

Total Introduced Annual Grasses 6.3 111.7 16.8 11 .2 

Achnatherum hymenoides 0.1 1.8 0.3 0.7 

Elymus smithii 4.4 77.7 11 .7 10.0 

Elymus spicatus 8.9 158.0 23.7 10.9 

Festuca idahoensis 0.2 4.4 0.5 1.8 

Hesperostipa comata 5.6 100.1 14.9 9.0 

Nassella viridula 1.5 26.3 4.0 4.0 

Paa secunda 0.9 15.9 2.4 1.9 

Total Native Cool Season Perennial Grasses 21 .6 384.2 57.6 14.8 

Aristida purpurea 0.2 3.1 0.5 1.2 

Boute/oua gracilis 0.2 3.2 0.5 0.8 

Total Native Warm Season Perennial Grasses 0.4 6.3 1.1 1.4 

Agropyron cristatum 0.4 7.5 1.1 1.9 

Bromus inermis 0.4 7.4 1.1 3.0 

Festuca ovina 0.2 2.7 0.5 1.1 

Poa bulbosa <0.1 0.2 <0.1 0.1 

Total Introduced Perennial Grasses 1.0 17.8 2.7 3.6 

Carex filifolia 0.2 3.8 0.5 0.9 

Total Native Grasslike Species 0.2 3.8 0.5 0.9 

Lappula redowskii 0.1 0.9 0.3 0.4 

Logfia arvensis <0.1 0.5 0.1 0.2 

Plantago patagonica 0.3 6.0 0.8 1.2 

Total Native Annual Forbs 0.4 7.4 1.1 1.3 

Alyssum desertorum 1.7 29.6 4.5 2.7 

Camelina microcarpa <0.1 0.2 <0.1 0.1 

Descurainia sophia 0.3 4.7 0.8 1.8 

Total Introduced Annual Forbs 2.0 34.5 5.3 3.2 

TFN 6 2 /02 5 
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BASELINE ASSESSMENT 
121 Report: Production Summary 
N 

" N Project Name: 2013 RAMACO Plot Size: 1 Square Meter 
-..J Polygon Name: BSS Sample Size: 1 

" N Community Type: Big Sagebrush Shrubland Number of Samples: 50 

121 Date: 7/1/2013 Report Date: 12/31/2013 
N 
121 

Mean Mean Relative Std. Dev 

Species g/m2 lbs/acre (%) n -1 

(gm/sq.m.) 

Melilotus officinalis <0.1 0.6 0.1 0.2 

Tragopogon dubius 0.3 5.0 0.8 0.6 

Total Introduced Biennial Forbs 0.3 5.6 0.8 0.7 

Achillea millefolium 0.2 2.8 0.5 0.5 

Bricke/lia eupatorioides 0.1 1.5 0.3 0.6 

Calochortus nuttallii 0.1 2.0 0.3 0.6 

Comandra umbellata 0.1 1.7 0.3 0.7 

Da/ea purpurea 0.6 10.1 1.6 2.0 

Eva/vu/us nuttallianus 0.1 1.2 0.3 0.5 

Gaura coccinea 0.1 1.2 0.3 0.4 

Heterotheca villosa 0.1 1.7 0.3 0.7 

Lygodesmia juncea <0.1 0.8 0.1 0.3 

Mertensia ciliata <0.1 0.2 <0.1 0.1 

Pediomelum argophyllum 0.1 2.5 0.3 0.6 

Pediomelum esculentum 0.3 4.9 0.8 0.9 

Phlox hoodii 0.1 2.0 0.3 0.4 

Psoralidium tenuiflorum 1.0 17.5 2.7 4.3 

Sphaeralcea coccinea 0.5 8.8 1.3 2.2 

Thermopsis rhombifolia 0.1 1.0 0.3 0.4 

Vicia americana 1.3 24.0 3.5 4.8 

Total Native Perennial Forbs 4.9 83.9 13.1 7.1 

Taraxacum officinale 0.1 2.0 0.3 0.8 

Total Introduced Perennial Forbs 0.1 2.0 0.3 0.8 

Total Production 37.5 663.0 100.1 23.7 

TFN 6 2 /025 
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RAMACO 

Project Name: 2013 RAMACO 

Polygon Name: BSG 

RAMACO 

BASELINE ASSESSMENT 

Report: Production Summary 

Plot Size: 1 Square Meter 

Sample Size: 1 

Community Type: Bottomland Sagebrush Grassland 

Date: 7/1/2013 

Number of Samples: 25 

Report Date: 12/31/2013 

Species 

Brom us japanicus 

Bromus tectarum 

Total Introduced Annual Grasses 

Achnatherum hymenaides 

Elymus lancea/atus 

Elymus smithii 

Elymus trachycaulus 

Hardeum Juba tum 

Nassella viridula 

Total Native Cool Season Perennial Grasses 

Spartina pectinata 

Total Native Warm Season Perennial Grasses 

Agropyron cristatum 

Bromus inermis 

Phleum pratense 

Paa bulbasa 

Paa pratensis 

Total Introduced Perennial Grasses 

Carex nebrascensis 

Total Native Grasslike Species 

Carex spp. 

Total Unknown Grasslike Species 

Lappula redawskii 

Total Native Annual Forbs 

Alyssum desertarum 

Camelina microcarpa 

Lepidium perfaliatum 

Thlaspi arvense 

Total Introduced Annual Forbs 

Lactuca serriala 

Tragapagan dubius 

Total Introduced Biennial Forbs 

Mean 

g/m2 

2.6 

2.5 

5.1 

0.2 

0.4 

34.0 

0.8 

2.8 

2.0 

40.2 

1.7 

1.7 

18.0 

9.4 

0.7 

0.5 

0.2 

28.8 

15.8 

15.8 

1.0 

1.0 

0.1 

0.1 

1.4 

0.1 

0.1 

0.4 

2.0 

6.4 

0.5 

6.9 

Mean Relative 

lbs/acre (%) 

46.0 2.2 

45.3 2.1 

91 .3 4.3 

3.3 0.2 

7.2 0.3 

607.5 28.3 

14.2 0.7 

49.6 2.3 

36.3 1.7 

718.1 33.5 

29.6 1.4 

29.6 1.4 

321.4 15.0 

167.6 7.8 

12.9 0.6 

9.4 0.4 

3.6 0.2 

514.9 24.0 

281 .3 13.2 

281.3 13.2 

18.4 0.8 

18.4 0.8 

1.9 0.1 

1.9 0.1 

25.1 1.2 

1.6 0.1 

1.6 0.1 

7.8 0.3 

36.1 1.7 

113.9 5.3 

8.6 0.4 

122.5 5.8 

Brook Mine 

Std. Dev 

n - 1 

(gm/sq.m.) 

4.7 

8.0 

8.7 

0.9 

2.0 

55.4 

2.8 

11.4 

6.1 

57.4 

8.3 

8.3 

41 .7 

42.5 

3.6 

2.6 

1.0 

56.9 

65.6 

65.6 

5.2 

5.2 

0.5 

0.5 

4.4 

0.4 

0.5 

2.0 

4.8 

31.5 

2.0 

31.5 
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RAMACO 

Project Name: 2013 RAMACO 

Polygon Name: BSG 

RAMACO 

BASELINE ASSESSMENT 

Report: Production Summary 

Plot Size: 1 Square Meter 

Sample Size: 1 

Brook Mine 

Community Type: Bottomland Sagebrush Grassland Number of Samples: 25 

Date: 7/1/2013 Report Date: 12/31/2013 

Mean Mean Relative Std. Dev 

Species g!m• lbs/acre (%) n -1 

(gm/sq.m.) 

Achillea millefolium 2.4 42.3 2.0 10.9 

Ambrosia psilostachya 4.2 74.1 3.5 16.3 

Lygodesmia juncea 0.4 6.6 0.3 1.8 

Sphaeralcea coccinea 0.5 8.2 0.4 1.4 

Total Native Perennial Forbs 7.5 131.2 6.3 19.1 

Cirsium arvense 1.0 17.0 0.8 2.3 

Convolvu/us arvensis 5.8 103.7 4.8 12.6 

Rumex crispus 0.7 12.0 0.6 2.7 

Taraxacum officina/e 0.1 1.9 0.1 0.5 

Total Introduced Perennial Forbs 7.6 134.6 6.3 13.5 

Astragalus spp. 0.2 4.4 0.2 1.2 

Chenopodium spp. 0.5 8.9 0.4 1.7 

Polygonum spp. 0.8 14.2 0.7 4.0 

Sonchus spp. 1.4 24.5 1.2 6.9 

Trifolium spp. 0.4 7.8 0.3 2.2 

Total Unknown Forb Species 3.3 59.8 2.8 8.0 

Total Production 120.0 2,139.7 100.2 85.2 

TFN 6 2 /025 
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BASELINE ASSESSMENT 
121 Report: Production Summary 
N 

" N Project Name: 2013 RAMACO Plot Size: 1 Square Meter 
-..J Polygon Name: RW Sample Size: 1 

" N Community Type: Riparian Woodland Number of Samples: 48 

121 Date: 7/1/2013 Report Date: 12/31/2013 
N 
121 

Mean Mean Relative Std. Dev 

Species g/m' lbs/acre (%) n - 1 

(gm/sq.m.) 

Brom us japonicus 5.7 102.2 4.0 15.5 

Bromus tectorum 2.1 38.1 1.5 7.5 

Total Introduced Annual Grasses 7.8 140.3 5.4 19.4 

Elymus lanceolatus 0.4 7.8 0.3 2.1 

Elymus smithii 13.1 233.7 9.1 30.0 

Elymus trachycaulus 16.4 292.2 11.4 63.2 

Hordeum jubatum 5.0 88.3 3.5 17.8 

Nassella viridula 1.7 30.3 1.2 7.3 

Poa secunda 1.0 17.8 0.7 4.2 

Total Native Cool Season Perennial Grasses 37.6 670.1 26.2 68.3 

Spartina pectinata 7.8 139.3 5.4 28.5 

Total Native Warm Season Perennial Grasses 7.8 139.3 5.4 28.5 

Agropyron cristatum 31.1 554.7 21 .7 82.3 

Agrostis capillaris <0.1 0.6 <0.1 0.2 

Bromus inermis 10.3 183.9 7.2 33.7 

Poa pratensis 2.9 51.4 2.0 7.6 

Total Introduced Perennial Grasses 44.3 790.6 30.9 85.0 

Festuca spp. 2.2 39.5 1.5 10.9 

Total Unknown Grass Species 2.2 39.5 1.5 10.9 

Carex nebrascensis 12.2 217.9 8.5 36.9 

Schoenoplectus pungens 0.1 1.0 0.1 0.3 

Total Native Grasslike Species 12.3 218.9 8.6 36.9 

Chenopodium berlandieri 0.2 3.9 0.1 1.5 

Descurainia pinnata 0.3 5.4 0.2 1.4 

Galium aparine 0.1 1.4 0.1 0.5 

Helianthus annuus 0.4 7.6 0.3 2.9 

Total Native Annual Forbs 1.0 18.3 0.7 4.1 

Alyssum desertorum 0.4 7.9 0.3 1.4 

Atriplex heterosperma 0.7 11 .9 0.5 4.6 

Camelina microcarpa 0.8 13.8 0.6 2.2 

Descurainia sophia 0.2 3.8 0.1 1.5 

Lepidium perfoliatum 1.0 18.7 0.7 6.7 

Medicago lupulina 0.8 14.2 0.6 4.2 

Polygonum convolvulus 0.1 1.3 0.1 0.5 

TFN 6 2 /025 
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RAMACO 

BASELINE ASSESSMENT 
121 Report: Production Summary 
N 

" N Project Name: 2013 RAMACO Plot Size: 1 Square Meter 
-..J Polygon Name: RW Sample Size: 1 

" N Community Type: Riparian Woodland Number of Samples: 48 

121 Date: 7/1/2013 Report Date: 12/31/2013 
N 
121 

Mean Mean Relative Std. Dev 

Species g/m2 lbs/acre (%) n -1 

(gm/sq.m.) 

Thlaspi aNense 0.9 16.5 0.6 4.5 

Total Introduced Annual Forbs 4.9 88.1 3.4 13.7 

Cynoglossum officinale 0.2 3.1 0.1 1.2 

Lactuca serriola 1.2 20.8 0.8 5.7 

Melilotus officinalis <0.1 0.3 <0.1 0.1 

Tragopogon dubius 0.2 3.2 0.1 0.9 

Total Introduced Biennial Forbs 1.6 27.4 1.1 5.8 

Achillea millefolium 2.6 46.0 1.8 7.4 

Agoseris aurantiaca <0.1 0.7 <0.1 0.3 

Apocynum cannabinum 0.1 2.5 0.1 1.0 

Asclepias speciosa 0.3 4.8 0.2 1.9 

Brickel/ia eupatorioides 0.7 12.3 0.5 4.8 

Comandra umbellata 0.1 2.1 0.1 0.8 

Equisetum laevigatum 0.7 12.9 0.5 3.3 

Evolvulus nuttallianus 0.8 14.4 0.6 5.6 

Ga/ium borea/e 0.1 2.3 0.1 0.9 

G/ycyrrhiza lepidota 0.1 1.8 0.1 0.7 

Grindelia squarrosa 1.9 33.9 1.3 10.9 

Lactuca oblongifolia 0.2 3.3 0.1 1.3 

Lepidium fremontii <0.1 0.4 <0.1 0.2 

Unum lewisii <0.1 0.4 <0.1 0.2 

Symphyotrichum falcatum 0.5 8.6 0.3 1.9 

Typha /atifolia <0.1 0.7 <0.1 0.3 

Vicia americana <0.1 0.4 <0.1 0.1 

Wyethia amplexicaulis <0.1 0.5 <0.1 0.2 

Total Native Perennial Forbs 8.3 148.0 5.8 15.4 

Cardaria draba 7.0 125.0 4.9 34.0 

Cirsium aNense 1.5 26.6 1.0 6.7 

Convolvulus aNensis 1.8 31 .9 1.3 6.7 

Medicago sativa 0.1 2.1 0.1 0.8 

Rumex crispus 0.1 1.4 0.1 0.5 

Taraxacum officinale 2.7 48.7 1.9 5.7 

Trifolium repens 0.1 1.1 0.1 0.4 

Total Introduced Perennial Forbs 13.3 236.8 9.3 34.6 

TFN 6 2/025 
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RAMACO 

Project Name: 2013 RAMACO 

Polygon Name: RW 

Community Type: Riparian Woodland 

Date: 7/1/2013 

Species 

As/raga/us spp. 

Asteraceae spp. 

Chenopodium spp. 

Sonchus spp. 

Total Unknown Forb Species 

Total Production 

October 2014 

RAMACO 

BASELINE ASSESSMENT 

Report: Production Summary 

Mean 

g/m> 

0.9 

0.5 

0.1 

0.7 

2.2 

143.3 

Plot Size: 1 Square Meter 

Sample Size: 1 

Number of Samples: 48 

Report Date: 12/31/2013 

Mean Relative 

lbs/acre (%) 

16.7 0.6 

9.6 0.3 

0.9 0.1 

12.4 0.5 

39.6 1.5 

2,556.9 99.8 

Brook Mine 

Std. Dev 

n - 1 

(gm/sq.m.) 

6.2 

2.6 

0.4 

4.4 

7.8 

78.1 

TFI 6 2/025 
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RAMACO 

BASELINE ASSESSMENT 
121 Report: Production Summary 
N 

" N Project Name: 2013 RAMACO Plot Size: 1 Square Meter 
-..J Polygon Name: RBMS Sample Size: 1 

" N Community Type: Rough Breaks Mixed Shrubland Number of Samples: 50 

121 Date: 7/1/2013 Report Date: 12/31/2013 
N 
121 

Mean Mean Relative Std. Dev 

Species g/m2 lbs/acre (%) n -1 

(gm/sq.m.) 

Bromus Japonicus 3.6 63.4 9.5 13.1 

Bromus tectorum 1.1 19.5 2.9 4.3 

Total Introduced Annual Grasses 4.7 82.9 12.5 16.3 

Elymus lanceolatus 1.2 22.0 3.2 3.5 

Elymus smithii 2.6 45.7 6.9 4.2 

Elymus spicatus 13.2 236.0 35.0 16.9 

Hesperostipa comata 2.3 40.7 6.1 6.4 

Koeleria macrantha 0.1 2.0 0.3 0.6 

Nassel/a viridula 0.6 10.7 1.6 2.0 

Paa secunda 0.1 1.9 0.3 0.5 

Total Native Cool Season Perennial Grasses 20.1 359.0 53.3 16.8 

Bouteloua gracilis 0.1 2.2 0.3 0.6 

Schizachyrium scoparium 0.1 1.2 0.3 0.5 

Total Native Warm Season Perennial Grasses 0.2 3.4 0.5 0.7 

Carex filifolia 0.1 1.4 0.3 0.4 

Total Native Grasslike Species 0.1 1.4 0.3 0.4 

Atriplex suckleyi <0.1 0.6 0.1 0.2 

Descurainia pinnata <0.1 0.3 0.1 0.1 

Gnaphalium palustre <0.1 0.3 0.1 0.1 

Plantago patagonica <0.1 0.6 0.1 0.2 

Total Native Annual Forbs 0.1 1.8 0.3 0.3 

Alyssum desertorum 0.3 5.9 0.8 0.9 

Chenopodium album <0.1 0.1 <0.1 <0.1 

Medicago /upulina 0.2 2.7 0.5 0.7 

Total Introduced Annual Forbs 0.5 8.7 1.3 1.1 

Lactuca serriola <0.1 0.4 0.1 0.2 

Melilotus officinalis 0.1 1.7 0.3 0.6 

Tragopogon dubius 0.3 5.9 0.8 1.2 

Total Introduced Biennial Forbs 0.4 8.0 1.1 1.3 

Achillea millefolium 0.2 4.2 0.5 0.7 

Agoseris g/auca 0.1 1.6 0.3 0.6 

Al/ium textile <0.1 1.8 0.1 0.3 

Antennaria microphylla 0.2 2.9 0.5 1.1 

Ca/ochortus nuttallii <0.1 0.2 <0.1 0.1 

Comandra umbel/ata 0.7 12.9 1.9 2.1 

TFN 6 2 /025 
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BASELINE ASSESSMENT 
121 Report: Production Summary 
N 

" N Project Name: 2013 RAMACO Plot Size: 1 Square Meter 
-..J Polygon Name: RBMS Sample Size: 1 

" Community Type: Rough Breaks Mixed Shrubland Number of Samples: 50 N 
121 Date: 7/1 /2013 Report Date: 12/31 /2013 
N 
121 

Mean Mean Relative Std. Dev 

Species g/m2 lbs/acre (%) n - 1 
(gm/sq.m.) 

Dalea candida 0.3 4.9 0.8 1.2 

Dalea purpurea 0.5 8.2 1.3 2.0 

Evolvulus nuttallianus <0.1 0.6 0.1 0.2 

Gaura coccinea 1.1 20.0 2.9 2.9 

G/ycyrrhiza lepidota 0.2 4.2 0.5 1.7 

Grindelia squarrosa 0.3 4.8 0.8 1.1 

Machaeranthera grindelioides <0.1 0.7 0.1 0.3 

Musineon divaricatum 0.2 3.9 0.5 0.7 

Oxytropis lambertii <0.1 0.7 0.1 0.3 

Oxytropis sericea 0.1 1.3 0.3 0.5 

Packera cana 0.1 2.1 0.3 0.6 

Pediomelum argophyllum 0.2 5.4 0.5 1.6 

Pediomelum esculentum <0.1 0.7 0.1 0.2 

Phlox hoodii 1.3 23.0 3.4 2.9 

Psoralidium lanceolatum 0.4 7.2 1.1 1.4 

Psoralidium tenuiflorum 2.1 36.9 5.6 4.4 

Ratibida columnifera <0.1 0.6 0.1 0.2 

Sphaeralcea coccinea 0.4 7.1 1.1 1.2 

Stenotus armerioides 0.1 1.2 0.3 0.3 

Symphyotrichum falcatum 0.2 3.2 0.5 1.0 

Vicia americana 0.3 5.1 0.8 1.1 

Total Native Perennial Forbs 9.2 165.4 24.4 8.5 

Astragalus cicer <0.1 0.6 0.1 0.3 

Convolvulus arvensis 2.1 37.3 5.6 6.8 

Taraxacum officinale 0.1 1.6 0.3 0.4 

Total Introduced Perennial Forbs 2.2 39.5 5.8 6.8 

Eriogonum spp. 0.1 1.8 0.3 0.5 

Penstemon spp. 0.1 1.6 0.3 0.6 

Total Unknown Forb Species 0.2 3.4 0.5 0.8 

Total Production 37.7 673.5 100.0 24.0 

TFN 6 2/025 
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RAMACO 

BASELINE ASSESSMENT 
121 Report: Production Summary 
N 

" N Project Name: 2013 RAMACO Plot Size: 1 Square Meter 
-..J Polygon Name: SG Sample Size: 1 

" Community Type: Scoria Grassland Number of Samples: 50 N 
121 Date: 7/1/2013 Report Date: 12/31/2013 
N 
121 

Mean Mean Relative Std. Dev 

Species g/m2 lbs/acre (%) n - 1 

(gm/sq.m.) 

Echinochloa muricata <0.1 0.3 <0.1 0.1 

Total Native Annual Grasses <0.1 0.3 <0.1 0.1 

Bromus japonicus 1.6 28.5 2.6 2.8 

Bromus tectorum 19.7 351 .8 32.4 28.2 

Total Introduced Annual Grasses 21 .3 380.3 35.0 28.9 

Elymus smithii 1.6 27.7 2.6 4.0 

Elymus spicatus 15.9 284.3 26.2 21 .9 

Festuca idahoensis 0.1 1.0 0.2 0.4 

Hesperostipa comata 5.5 97.7 9.0 13.0 

Nassella viridula 1.0 18.7 1.6 4.1 

Poa secunda 0.3 4.7 0.5 1.0 

Total Native Cool Season Perennial Grasses 24.4 434.1 40.1 22.3 

Aristida purpurea 0.1 1.6 0.2 0.4 

Bouteloua gracilis 0.1 0.9 0.2 0.4 

Buchloe dactyloides <0.1 0.7 0.1 0.3 

Calamagrostis purpurascens 0.2 3.5 0.3 1.4 

Total Native Warm Season Perennial Grasses 0.4 6.7 0.7 1.5 

Festuca ovina <0.1 0.5 <0.1 0.2 

Total Introduced Perennial Grasses <0.1 0.5 <0.1 0.2 

Descurainia pinnata <0.1 0.7 0.1 0.3 

Helianthus annuus 1.4 25.6 2.3 9.4 

Logfia arvensis <0.1 0.2 <0.1 0.1 

Total Native Annual Forbs 1.5 26.5 2.5 9.4 

Alyssum desertorum 1.2 20.7 2.0 3.0 

Camelina microcarpa 1.4 24.5 2.3 7.2 

Descurainia sophia <0.1 0.8 0.1 0.3 

Sisymbrium altissimum 0.3 5.8 0.5 1.6 

Total Introduced Annual Forbs 2.9 51.8 4.8 7.9 

Melilotus officinalis 0.1 1.2 0.2 0.5 

Tragopogon dubius 0.5 8.7 0.8 1.7 

Total Introduced Biennial Forbs 0.6 9.9 1.0 1.7 

TFN 6 2/025 
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RAMACO Brook Mine 

RAMACO 

BASELINE ASSESSMENT 

Report: Production Summary 

Project Name: 2013 RAMACO Plot Size: 1 Square Meter 

Polygon Name: SG Sample Size: 1 

Community Type: Scoria Grassland Number of Samples: 50 

Date: 7/1/2013 Report Date: 12/31 /2013 

Mean Mean Relative Std. Dev 

Species g/m2 lbs/acre (%) n - 1 

(gm/sq.m.) 

Ambrosia psilostachya 0.1 1.4 0.2 0.5 

Brickellia eupatorioides 0.2 4.0 0.3 1.6 

Dalea purpurea 2.2 39.8 3.6 5.8 

Eriogonum pauciflorum 0.2 3.3 0.3 1.0 

Evolvulus nuttallianus 0.5 9.6 0.8 3.2 

Galium boreale <0.1 0.1 <0.1 0.1 

Gaura coccinea 0.1 2.0 0.2 0.6 

Lactuca tatarica <0.1 0.5 <0.1 0.2 

Lomatium foeniculaceum 0.2 3.4 0.3 1.3 

Lygodesmia juncea 0.2 4.2 0.3 1.7 

Musineon divaricatum <0.1 0.3 <0.1 0.1 

Oxytropis sericea 1.0 17.1 1.6 4.7 

Pediomelum argophyllum 0.2 4.1 0.3 1.0 

Pediome/um esculentum 0.1 1.7 0.2 0.5 

Phlox hoodii 0.4 7.6 0.7 2.3 

Psoralidium tenuiflorum 1.9 34.7 3.1 11 .3 

Sphaeralcea coccinea 1.6 29.1 2.6 3.8 

Symphyotrichum falcatum 0.2 3.6 0.3 1.4 

Vicia americana 0.2 3.3 0.3 0.7 

Total Native Perennial Forbs 9.4 169.8 15.5 17.9 

Astragalus cicer <0.1 0.5 <0.1 0.2 

Medicago sativa 0.1 1.1 0.2 0.4 

Taraxacum officinale <0.1 0.3 <0.1 0.1 

Total Introduced Perennial Forbs 0.2 1.9 0.3 0.5 

Cryptantha spp. <0.1 0.4 <0.1 0.1 

Eriogonum spp. 0.1 1.5 0.2 0.6 

Total Unknown Forb Species 0.1 1.9 0.2 0.6 

Total Production 60.8 1,083.7 100.1 33.8 
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RAMACO 

BASELINE ASSESSMENT 
121 Report: Production Summary N 

" N Project Name: 2013 RAMACO Plot Size: 1 Square Meter 
-..J 

" 
Polygon Name: UG Sample Size: 1 

N Community Type: Upland Grassland Number of Samples: 50 
121 Date: 7/1/2013 Report Date: 12/31/2013 N 
121 

Mean Mean Relative Std. Dev 
Species g/m' lbs/acre (%) n -1 

(gm/sq.m.) 

Bromus japanicus 4.8 85.6 7.5 7.7 

Bromus tectarum 10.9 194.8 16.9 20.0 

Total Introduced Annual Grasses 15.7 280.4 24.4 23.8 

Elymus lancealatus 1.4 24.9 2.2 4.6 

Elymus smithii 20.3 362.3 31 .5 24.5 

Elymus spicatus 7.9 141 .8 12.3 16.1 

Hesperostipa camata 4.1 73.6 6.4 7.5 

Nasselfa viridula 1.9 33.7 3.0 6.5 

Paa secunda 1.4 24.7 2.2 3.2 

Total Native Cool Season Perennial Grasses 37.0 661.0 57.5 24.9 

Aristida purpurea 0.2 4.1 0.3 1.6 

Baute/aua gracilis 0.6 10.3 0.9 1.7 

Distichlis stricta <0.1 0.8 0.1 0.3 

Sparobalus cryptandrus 0.2 4.0 0.3 1.2 
Total Native Warm Season Perennial Grasses 1.0 19.2 1.6 2.9 

Agropyron cristatum 0.4 7.8 0.6 2.8 

Festuca avina 0.1 1.4 0.2 0.6 

Paa bulbasa 0.2 3.0 0.3 0.7 

Total Introduced Perennial Grasses 0.7 12.2 1.1 2.9 

Carex filifalia 0.5 9.0 0.8 3.6 

Total Native Grasslike Species 0.5 9.0 0.8 3.6 

Lappula redawskii 1.1 19.4 1.7 7.7 

Lagfia arvensis 0.1 1.0 0.2 0.3 

Plantaga pataganica 0.3 5.6 0.5 1.0 

Total Native Annual Forbs 1.5 26.0 2.3 7.7 

Alyssum desertarum 0.4 7.6 0.6 1.1 

Total Introduced Annual Forbs 0.4 7.6 0.6 1.1 

Melilatus afficinalis 0.1 1.1 0.2 0.3 

Tragapagan dubius 0.5 9.8 0.8 1.2 

Total Introduced Biennial Forbs 0.6 10.9 0.9 1.2 

Achillea millefalium 0.7 11 .6 1.1 2.0 
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RAMACO Brook Mine 

RAMACO 

BASELINE ASSESSMENT 

Report: Production Summary 

Project Name: 2013 RAMACO Plot Size: 1 Square Meter 

Polygon Name: UG Sample Size: 1 

Community Type: Upland Grassland Number of Samples: 50 

Date: 7/1/2013 Report Date: 12/31/2013 

Mean Mean Relative Std. Dev 
Species g/m2 lbs/acre (%) n -1 

(gm/sq.m.) 

Agoseris glauca <0.1 0.1 <0.1 <0.1 

Ambrosia psilostachya 0.2 2.9 0.3 0.7 

Antennaria microphylla <0.1 0.1 <0.1 <0.1 

Cirsium flodmanii 0.2 2.8 0.3 1.1 

Dalea purpurea 0.5 9.5 0.8 2.6 

Evolvulus nuttallianus 0.5 8.9 0.8 3.4 

Gaura coccinea 0.1 1.5 0.2 0.6 

Grindelia squarrosa 0.1 1.4 0.2 0.6 

Musineon divaricatum <0.1 0.2 <0.1 0.1 

Pediomelum argophyllum 0.1 2.3 0.2 0.7 

Pediomelum esculentum 0.1 2.5 0.2 0.8 

Phlox hoodii 0.3 5.3 0.5 1.3 

Psoralidium tenuiflorum 1.3 23.1 2.0 3.8 

Sphaeralcea coccinea 1.0 18.4 1.6 2.3 

Thermopsis rhombifolia 0.2 4.5 0.3 1.3 

Vicia americana 1.1 18.8 1.7 4.1 

Total Native Perennial Forbs 6.4 113.9 9.9 8.2 

Convolvulus arvensis 0.1 0.9 0.2 0.4 

Taraxacum officinale 0.5 8.7 0.8 1.3 

Total Introduced Perennial Forbs 0.6 9.6 0.9 1.4 

Eriogonum spp. <0.1 0.3 <0.1 0.1 

Penstemon spp. <0.1 0.4 <0.1 0.1 

Total Unknown Forb Species <0.1 0.7 0.1 0.2 

Total Production 64.4 1,150.5 100.1 27.9 
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0 RAMACO s; (') 
~ BASELINE ASSESSMENT ~ 0 
o" 

Report: Density Summary • (I) 
0 "1 

tv 0 
0 Project Name 2013 RAMACO Plot Size 100 Square Meters ...... 
.j:> Polygon Name BSS Sample Size 1 

Community Type Big Sagebrush Shrubland Number of Samples 50 

Date 7/1/2013 Report Date 12/31 /2013 

Mean Relative Std. Dev. Mean Mean 

(Number/Plot) Density n-1 (Number/sq.m.) (Number/Acre) 

(Number/Plot) 

Artemisia cana 3.3 2.7 10.7 <0.1 133.6 

Artemisia tridentata 90.7 74.5 45.5 0.9 3,669.8 

Chrysothamnus viscidiflorus 1.1 0.9 6.0 <0.1 46. 1 

Ericameria nauseosa 1.1 0.9 5.2 <0.1 44.5 

Rhus aromatica 0.3 0.2 1.1 <0.1 11.3 

Ribes cereum <0.1 <0.1 <0.1 <0.1 <0.1 

Symphoricarpos a/bus 0.1 0.1 0.6 <0.1 3.2 

Total Native Full Shrubs 96.6 79.4 52.3 1.0 3,908.6 

Artemisia frigida 15.2 12.5 18.4 0.2 613.5 

Gutierrezia sarothrae 9.9 8.1 17.2 0.1 402.3 

Yucca glauca <0.1 <0.1 0.3 <0.1 1.6 

Total Native Half &Sub-Shrubs 25.1 20.6 26.4 0.3 1,017.4 

Total 121.7 100.0 64.5 1.2 4,926.0 
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0 RAMACO s;: (") ,.... 
BASELINE ASSESSMENT ~ 0 

c:1 Report: Density Summary • (1) (') "1 
0 1:-..) 

0 Project Name 2013 RAMACO Plot Size 100 Square Meters ,_. 
~ Polygon Name BSG Sample Size 1 

Community Type Bottomland Sagebrush Grassland Number of Samples 25 

Date 7/1/2013 Report Date 12/31/2013 

Mean Relative Std. Dev. Mean Mean 

(Number/Plot) Density n-1 (Number/sq.m.) (Number/Acre) 

(Number/Plot) 

Artemisia cana 12.0 21.9 38.4 0.1 484.0 

Rhus aromatica 0.2 0.4 0.7 <0.1 8.1 

Rosa woodsii 0.1 0.2 0.4 <0.1 3.2 

Symphoricarpos a/bus 1.1 2.0 5.0 <0.1 43.7 

Symphoricarpos occidentalis 7.7 14.1 18.4 0.1 312.4 

Symphoricarpos spp. 0.4 0.7 2.0 <0.1 16.2 

Total Native Full Shrubs 21.5 39.2 41.7 0.2 867.7 

Artemisia frigida 1.9 3.5 4.1 <0.1 76.1 

Artemisia ludoviciana 31.4 57.3 54.2 0.3 1,272.4 

Total Native Half &Sub-Shrubs 33.3 60.8 53.5 0.3 1,348.5 

Total 54.8 100.0 68.3 0.5 2,216.1 
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0 RAMACO s;: (') ,.... 
BASELINE ASSESSMENT ~ 0 

C; 
Report: Density Summary >-(1) (") '1 

t-:i 0 
0 Project Name 2013 RAMACO Plot Size 100 Square Meters ...... 
..:,. Polygon Name PJW Sample Size 1 

Community Type Pine and Juniper Woodland Number of Samples 15 

Date 7/1/2013 Report Date 12/31/2013 

Mean Relative Std. Dev. Mean Mean 

(Number/Plot) Density n-1 (Number/sq.m.) (Number/Acre) 

(Number/Plot) 

Artemisia tridentata 8.1 14.1 11 .6 0.1 326.5 

Chrysothamnus viscidiflorus 1.1 1.9 3.9 <0.1 45.9 

Ericameria nauseosa 3.3 5.7 7.8 <0.1 132.2 

Rhus aromatica 3.3 5.7 5.9 <0.1 132.2 

Ribes cereum 1.9 3.3 4. 1 <0.1 75.5 

Rosa woodsii 2.7 4.7 10.0 <0.1 11 0.6 

Total Native Full Shrubs 20.4 35.5 22.9 0.2 822.9 

Artemisia frigida 13.9 24.2 19.3 0.1 563.9 

Artemisia ludoviciana 9.0 15.7 34.9 0.1 364.2 

Gutierrezia sarothrae 14.1 24.6 19.9 0.1 569.3 

Total Native Half &Sub-Shrubs 37.0 64.5 46.5 0.4 1,497.4 

Total 57.4 100.0 62.2 0.6 2,320.3 
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0 RAMACO ~ (") ,.... 
BASELINE ASSESSMENT ~ 0 

er 
Report: Density Summary • ('1) (') '"I 

Iv 0 
0 Project Name 2013 RAMACO Plot Size 100 Square Meters ...... 
-+> Polygon Name PDMG Sample Size 1 

Community Type Prairie Dog Modified Grassland Number of Samples 40 

Date 7/1/201 3 Report Date 12/31 /2013 

Mean Relative Std. Dev. Mean Mean 

(Number/Plot) Density n-1 (Number/sq.m.) (Number/Acre) 

(Number/Plot) 

Artemisia cana <0.1 0.1 0.2 <0.1 1.0 

Artemisia tridentata 3.3 8.5 9.2 <0.1 132.5 

Chrysothamnus viscidiflorus 2.0 5.2 7.8 <0.1 79.9 

Ericameria nauseosa 1.5 3.9 8.9 <0.1 58. 7 

Rhus aromatica <0.1 0.1 0.2 <0.1 1.0 

Symphoricarpos a/bus 0.2 0.5 1.3 <0.1 8.1 

Total Native Full Shrubs 7.1 18.3 14.4 0.1 281.3 

Artemisia frigida 26.1 67.3 67.7 0.3 1,057.3 

Artemisia ludoviciana 3.1 8.0 18.2 <0.1 123.4 

Gutierrezia sarothrae 2.5 6.4 11.4 <0.1 99.2 

Total Native Half &Sub-Shrubs 31.7 81.7 69.3 0.3 1,279.9 

Total 38.8 100.0 73.0 0.4 1,561.1 
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0 RAMACO ~ (') 
~ BASELINE ASSESSMENT 

~ 0 
Ci 

Report: Density Summary Cb () "1 

Iv 0 
0 Project Name 2013 RAMACO Plot Size 100 Square Meters ...... 
+> Polygon Name RG Sample Size 1 

Community Type Reclaimed Grassland Number of Samples 10 

Date 7/1/2013 Report Date 12/31/2013 

Mean Relative Std. Dev. Mean Mean 

(Number/Plot) Density n-1 (Number/sq.m.) (Number/Acre) 

(Number/Plot) 

Artemisia cana 0.4 8.3 1.3 <0.1 16.2 

Artemisia tridentata 0.1 2.1 0.3 <0.1 4.0 

Atriplex canescens 3.8 79.2 11.0 <0.1 153.8 

Ericameria nauseosa 0.4 8.3 1.3 <0.1 16.2 

Total Native Full Shrubs 4.7 97.9 10.3 <0.1 190.2 

Artemisia frigida 0.1 2.1 0.3 <0.1 4.0 

Total Native Half &Sub-Shrubs 0.1 2.1 0.3 <0.1 4.0 

Total 4.8 100.0 10.8 <0.1 194.3 
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0 RAMACO ~ (") ,..,. 
BASELINE ASSESSMENT S;:: 0 

c:1 
Report : Density Summary • Cb (') "1 

Iv 0 
0 Project Name 2013 RAMACO Plot Size 100 Square Meters ...... 
~ Polygon Name RW Sample Size 1 

Community Type Riparian Woodland Number of Samples 46 

Date 7/1/2013 Report Date 12/31/2013 

Mean Relative Std. Dev. Mean Mean 

(Number/Plot) Density n-1 (Number/sq.m.) (Number/Acre) 

(Number/Plot) 

Artemisia cana 20.9 11 .6 36.3 0.2 846.4 

Artemisia tridentata 0.9 0.5 2.9 <0.1 35.2 

Ericameria nauseosa 0.2 0.1 0.6 <0.1 6.2 

Rhus aromatica <0.1 <0.1 0.1 <0.1 0.9 

Ribes cereum 0.1 0.1 0.5 <0.1 5.3 

Rosa woodsii 8.1 4.5 31 .2 0.1 329.0 

Shepherdia canadensis 0.3 0.2 2.4 <0.1 14.1 

Symphoricarpos a/bus 126.1 70.0 175.6 1.3 5,104.5 

Symphoricarpos occidentalis 14.2 7.9 51 .6 0.1 576.3 

Total Native Full Shrubs 170.8 94.8 177.2 1.7 6,917.7 

Artemisia frigida 2.0 1.1 7.2 <0.1 80.9 

Artemisia ludoviciana 7.4 4. 1 17.1 0.1 298.2 

Gutie"ezia sarothrae <0.1 <0.1 0.3 <0.1 1.8 

Total Native Half &Sub-Shrubs 9.4 5.2 18.3 0.1 380.9 

Total 180.2 100.0 179.3 1.8 7,298.7 
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0 RAMACO ~ (') 
,-+ BASELINE ASSESSMENT s;:: 0 
o' Report: Density Summary • (1) () 
"1 

IV 0 
0 Project Name 2013 RAMACO Plot Size 100 Square Meters ,.... 
+> Polygon Name RBMS Sample Size 1 

Community Type Rough Breaks Mixed Shrubland Number of Samples 49 

Date 7/1/2013 Report Date 12/31 /2013 

Mean Relative Std. Dev. Mean Mean 

(Number/Plot) Density n-1 (Number/sq.m.) (Number/Acre) 

(Number/Plot) 

Artemisia cana 1.5 0.9 5.4 <0.1 60.3 

Artemisia tridentata 62.5 39.3 53.6 0.6 2,529.0 

Atriplex canescens <0.1 <0.1 0.3 <0.1 1.7 

Chrysothamnus viscidiflorus 0.4 0.3 2.0 <0.1 18.2 

Ericameria nauseosa 17.8 11.2 28.8 0.2 718.5 

Rhus aromatica 0.9 0.6 2.1 <0.1 34.7 

Rosa woodsii 24.3 15.3 42.9 0.2 983.7 

Sarcobatus vermiculatus 2.6 1.6 10.1 <0.1 104.1 

Symphoricarpos a/bus 0.1 0.1 0.4 <0.1 2.5 

Symphoricarpos occidentalis 0.2 0.1 1.6 <0.1 9.1 

Total Native Full Shrubs 110.3 69.4 81.6 1.1 4,461.6 

Artemisia frigida 20.3 12.8 23.2 0.2 821.8 

Artemisia Judoviciana 0.6 0.4 2.9 <0.1 23.1 

Artemisia pedatifida 0.2 0.1 1.6 <0.1 9.1 

Atriplex gardneri 0.3 0.2 1.8 <0.1 13.2 

Gutierrezia sarothrae 26.8 16.9 34.4 0.3 1,084.4 

Juniperus horizontalis <0.1 <0.1 0.1 <0.1 0.8 

• ~ -I Linanthus pungens 0.2 0.1 1.1 <0.1 6.6 
0. ,.,.. ... 

Yucca glauca 0.3 0.2 1.8 <0.1 14.0 O.~::z 
(1) C, Total Native Half &Sub-Shrubs 48.7 30.6 49.0 0.5 1,973.1 ::i en 
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0 RAMACO ~ () ,.... 
BASELINE ASSESSMENT ~ 0 

cr' Report: Density Summary (b 0 "1 

tv 0 
0 Project Name 2013 RAMACO Plot Size 100 Square Meters ...... 
~ Polygon Name SG Sample Size 1 

Community Type Scoria Grassland Number of Samples 50 

Date 7/1/2013 Report Date 12/31 /2013 

Mean Relative Std. Dev. Mean Mean 

(Number/Plot) Density n-1 (Number/sq.m.) (Number/Acre) 

(Number/Plot) 

Artemisia cana 2.7 5.9 8.5 <0.1 109.3 

Artemisia tridentata 18.3 40.2 23.9 0.2 742.2 

Chrysothamnus viscidiflorus 0.1 0.2 0.5 <0.1 4.9 

Ericameria nauseosa 0.9 2.0 5.3 <0.1 38 .0 

Rhus aromatica 6.1 13.4 6.7 0.1 248.5 

Ribes cereum <0.1 0.1 0.3 <0.1 1.6 

Rosa woodsii 1.5 3.3 4.8 <0.1 62.3 

Symphoricarpos a/bus 0.1 0.2 0.4 <0.1 3.2 

Symphoricarpos occidentalis <0.1 <0.1 0.1 <0.1 0.8 

Total Native Full Shrubs 29.8 65.5 26.2 0.3 1,210.9 

Artemisia frigida 10.2 22.4 17.7 0.1 414.4 

Artemisia ludoviciana 1.3 2.9 8.9 <0.1 51.0 

Gutierrezia sarothrae 3.7 8.1 6.7 <0.1 151.4 

Krascheninnikovia lanata <0.1 0.1 0.3 <0.1 1.6 

Yucca glauca 0.5 1.1 3.4 <0.1 20.2 

Total Native Half &Sub-Shrubs 15.7 34.5 25.7 0.2 638.6 

• Total 45.5 100.0 42.0 0.5 1,849.5 
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0 RAMACO ~ () 
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cr' 

Report: Density Summary • ~ (") "1 

Iv 0 
0 Project Name 2013 RAMACO Plot Size 100 Square Meters ...... 
~ Polygon Name UG Sample Size 1 

Community Type Upland Grassland Number of Samples 52 

Date 7/1/2013 Report Date 12/31 /2013 

Mean Relative Std. Dev. Mean Mean 

(Number/Plot) Density n-1 (Number/sq.m.) (Number/Acre) 

(Number/Plot) 

Artemisia cana 1.3 3.7 6.0 <0.1 53.7 

Artemisia tridentata 4.1 11.7 9.3 <0.1 166.5 

Chrysothamnus viscidiflorus 1.6 4.6 4.9 <0.1 64.6 

Ericameria nauseosa 0.6 1.7 2.9 <0.1 25.7 

Rhus aromatica 0.4 1.1 1.2 <0.1 15.6 

Ribes cereum 0.1 0.3 0.7 <0.1 5.4 

Rosa woodsii 0.4 1.1 2.2 <0.1 15.6 

Sarcobatus vermiculatus 0.3 0.9 1.8 <0.1 10.1 

Symphoricarpos a/bus 1.2 3.4 8.3 <0.1 47.5 

Total Native Full Shrubs 10.0 28.7 17.2 0.1 404.7 

Artemisia frigida 21.9 62.8 30.5 0.2 888.0 

Artemisia pedatifida <0.1 0.1 0.1 <0.1 0.8 

Gutierrezia sarothrae 1.7 4.9 5.2 <0.1 67.7 

Krascheninnikovia lanata 0.9 2.6 6.2 <0.1 35.8 

Yucca g/auca 0.4 1.1 1.3 <0.1 15.6 

Total Native Half &Sub-Shrubs 24.9 71 .3 32.1 0.2 1,007.9 

• Total 34.9 100.0 36.7 0.3 1,412.6 
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RAMACO Brook Mine 

PHOTO FOR AGRICULTURAL LAND 5 NOT AVAILABLE 

Agricultural Land 6 
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RAMACO Brook Mine 

Agricultural Land 17 

PHOTO FOR AGRICULTURAL LAND 18 NOT AVAILABLE 

TFN 6 2 /025 
EC O NOV 14,201 4 

October 2014 Addendum D8- 1- 135 DEQ Ex. 4-248



RAMACO 

October 2014 

f\G-- l~ 
7(:t(\3 

Agricultural Land 19 

Agricultural Land 20 

Brook Mine 

TFN 6 2/025 
1 ECO NOV 14,201 4 

Addendum DB- 1- 136 DEQ Ex. 4-249



RAMACO Brook Mine 

Agricultural Land 21 

Agricultural Land 22 
TFN 6 2/025 
,EC O NOV 14,201 4 

October 2014 Addendum D8- 1- 137 DEQ Ex. 4-250



RAMACO Brook Mine 

PHOTO FOR AGRICULTURAL LAND 23 NOT AVAILABLE 

Agricultural Land 24 

TF N 6 2/025 
i1 EC D NOY 14,201 4 

October 2014 Addendum D8-1 - 138 DEQ Ex. 4-251



RAMACO Brook Mine 

Agricultural Land 25 

Bottomland Sage brush Grassland 1 
TFN 6 2 /025 
, ECO NOV 14,201 4 

October 2014 Addendum DS- 1- 139 DEQ Ex. 4-252



RAMACO 

Bottomland Sage brush Grassland 2 

Bottomland Sagebrush Grassland 3 

October 2014 

Brook Mine 

TFN 6 2 /025 
.1 ECDNOV 14,201 4 

Addendum DB- 1- 140 DEQ Ex. 4-253



RAMACO Brook Mine 

Bottomland Sagebrush Grassland 4 

Bottomland Sage brush Grassland 5 
TFN 6 2 /025 
.,E CD NOV 14,2014 

October 2014 Addendum D8- l - 14 l DEQ Ex. 4-254



RAMACO Brook Mine 

Bottomland Sagebrush Grassla nd 6 

Bottomland Sage brush Grassland 7 

TFN 8 2 /025 
RECD NOV 14,201 4 

October 201 4 Addendum D8- 1- 142 DEQ Ex. 4-255



RAMACO Brook Mine 

Bottomland Sage brush Grassland 8 

Bottomland Sagebrush Grassland 9 
TFN 6 2 /025 
RECD HOV 14,201 4 

October 2014 Addendum D8- 1- 143 DEQ Ex. 4-256



RAMACO Brook Mine 

Bottomland Sagebrush Grassland 10 

Bottomland Sagebrush Grassland 11 

TFN 6 2 /025 
l ECD NOV 14,2014 

October 2014 Addendum D8-1 - 144 DEQ Ex. 4-257



RAMACO Brook Mine 

Bottomland Sagebrush Grassland 12 

Bottomland Sagebrush Grassland 13 

TFN 6 2 /025 
RECD NOV 14,201 4 

October 2014 Addendum D8- 1- 145 DEQ Ex. 4-258



RAMACO 

Bottomland Sagebrush Grassland 14 

Bottomland Sagebrush Grassland 15 

October 2014 

Brook Mine 

TFN 6 2 /025 
ECDNOV 14,201 4 

Addendum D8-1 - 146 DEQ Ex. 4-259



RAMACO Brook Mine 

Bottomland Sage brush Grassland 16 

Bottomland Sage brush Grassland 1 7 

TFN 6 2 /025 
.ECO NOV 14,201 4 

October 2014 Addendum D8- l - 14 7 DEQ Ex. 4-260



RAMACO Brook Mine 

Bottomland Sagebrush Grassland 18 

Bottomland Sage brush Grassland 19 
TFN 8 2 /025 
RECD NOV 14,20 1~ 

October 2014 Addendum D8- 1- 148 DEQ Ex. 4-261



RAMACO Brook Mine 

Bottomland Sa gebrush Gra ssland 20 

Bottomland Sage brush Grassland 21 
TFN 8 2/025 
.ECO NOV 14,2014 

October 201 4 Addendum D8- 1- 149 DEQ Ex. 4-262



RAMACO Brook Mine 

Bottomland Sagebrush Grassland 22 

Bottomland Sagebrush Grassland 23 
TFN 8 2 /025 
RECD NOV 14,2014 

October 2014 Addendum D8- l - 150 DEQ Ex. 4-263



RAMACO Brook Mine 

Bottomland Sagebrush Grassland 24 

Bottomland Sagebrush Grassland 25 
TFN 6 2 /025 
RECD NOV 14,201 4 

October 2014 Addendum 08- 1- 151 DEQ Ex. 4-264



RAMACO Brook Mine 

Big Sagebrush Shrubland 1 

Big Sagebrush Shrubland 2 
TFN 8 2/025 
~ECD NOV 14,2014 

October 2014 Addendum D8- 1-152 DEQ Ex. 4-265



RAMACO Brook Mine 

Big Sagebrush Shrubland 3 

Big Sagebrush Shrubland 4 TFN 6 2/025 
ECO NOY 14 , 201 4 

October 2014 Addendum 08- 1- 153 DEQ Ex. 4-266



RAMACO Brook Mine 

Big Sagebrush Shrubland 5 

Big Sagebrush Shrubland 6 TFN 6 2/025 
ECO NOV 14,201 4 

October 2014 Addendum 08-1 - 154 DEQ Ex. 4-267



RAMACO Brook Mine 

Big Sagebrush Shrubland 7 

Big Sagebrush Shrubland 8 TFN 6 2/025 
1ECD NOV 14,201 4 

October 2014 Addendum D8-1 - 155 DEQ Ex. 4-268



RAMACO Brook Mine 

Big Sagebrush Shrubland 9 

Big Sagebrush Shrubland 10 TFN 6 2/025 
i1E CD NOV 14,20 14 

October 2014 Addendum DS- 1- 156 DEQ Ex. 4-269



RAMACO Brook Mine 

Big Sagebrush Shrubland 11 

Big Sagebrush Shrubland 12 
TFN 6 2/025 
~EC O NOV 14,201 4 

October 2014 Addendum D8- 1- 157 DEQ Ex. 4-270



RAMACO Brook Mine 

Big Sagebrush Shrubland 13 

Big Sagebrush Shrubland 14 TFN 6 21025 
, ECO NOV 14,201 4 

October 2014 Addendum D8- 1- 158 DEQ Ex. 4-271



RAMACO Brook Mine 

Big Sagebrush Shrubland 15 

Big Sagebrush Shrubland 16 TFN 8 2/025 
ECO NOV 14 , 20 14 

October 2014 Addendum DB- 1- 159 DEQ Ex. 4-272



RAMACO 

October 2014 

Big Sagebrush Shrubland 17 

RnrflA(~ 

IJ.ss 1~ 

"//~ /I? 

Big Sagebrush Shrubland 18 

Brook Mine 

TFN 6 2/0 25 
ECO NOV 14 , 201 A 

Addendum DB- 1- 160 DEQ Ex. 4-273



RAMACO Brook Mine 

Big Sagebrush Shrubland 19 

Big Sagebrush Shrubland 20 TFN 6 2/025 
.~ECO NOV 14,20 14 

October 2014 Addendum 08- 1- 161 DEQ Ex. 4-274



RAMACO Brook Mine 

PHOTO FOR BIG SAGEBRUSH SHRUBLAND 21 NOT AVAILABLE 

Big Sagebrush Shrubland 22 
TFN 6 2 /025 
.E CO NOV 14,201 4 

October 2014 Addendum DB- 1- 162 DEQ Ex. 4-275



RAMACO Brook Mine 

Big Sagebrush Shrubland 23 

Big Sagebrush Shrubland 24 TFN 6 2/025 
.E CO NOV 14,20 14 

October 2014 Addendum D8- 1- 163 DEQ Ex. 4-276



RAMACO Brook Mine 

Big Sagebrush Shrubland 25 

Big Sagebrush Shrubland 26 
TFN 6 2/025 
.E CO NOV 14,20 14 

October 2014 Addendum DB- 1-164 DEQ Ex. 4-277



RAMACO Brook Mine 

Big Sagebrush Shrubland 27 

Big Sagebrush Shrubland 28 
TFN 6 2/025 
: CD NOV 14,2014 

October 2014 Addendum DB- 1- 165 DEQ Ex. 4-278



RAMACO Brook Mine 

Big Sagebrush Shrubland 29 

Big Sagebrush Shrubland 30 
TFN 6 2/025 
; CD NOV 14,201 4 

October 2014 Addendum D8- 1- 166 DEQ Ex. 4-279



RAMACO Brook Mine 

Big Sagebrush Shrubland 31 

PHOTO FOR BIG SAGEBRUSH SHRUBLAND 32 NOT AVAILABLE 

TFN 6 2/025 
~ CD NOV 14,201 4 

October 2014 Addendum D8- 1- 167 DEQ Ex. 4-280



RAMACO Brook Mine 

Big Sagebrush Shrubland 33 

Big Sagebrush Shrubland 34 TFN 6 2/025 
:~ co NOV 14,201 4 

October 2014 Addendum D8- 1- 168 DEQ Ex. 4-281



RAMACO Brook Mine 

Big Sagebrush Shrubland 35 

Big Sagebrush Shrubland 36 

TFN 8 2 /025 
RE CD NOV 14 ,201 4 

October 2014 Addend um DB- 1- 169 DEQ Ex. 4-282



RAMACO Brook Mine 

Q___/1 (I/ A r r 

I~~.5 
u / l'J. 

Big Sagebrush Shrubla nd 37 

Big Sagebrush Shrubland 38 
TFN 6 2 /025 
~ECO NOV 14,2014 

October 2014 Addendum D8- 1-1 70 DEQ Ex. 4-283



RAMACO Brook Mine 

Big Sagebrush Shrubland 39 

PHOTO FOR BIG SAGEBRUSH SHRUBLAND 40 NOT AVAILABLE 

TFN 6 2 /025 
_ ECO NOV 14,201 4 

October 2014 Addendum DB- 1- 171 DEQ Ex. 4-284



RAMACO Brook Mine 

Big Sagebrush Shrubland 41 

Big Sagebrush Shrubland 42 
TFN 6 2 /025 
. ECO NOV 14 , 201 4 

October 2014 Addendum D8- 1- 172 DEQ Ex. 4-285



RAMACO Brook Mine 

Big Sagebrush Shrubland 43 

Big Sagebrush Shrubland 44 
TFN62/025 
~E CO NOV 14,201 4 

October 2014 Addendum D8- 1- 173 DEQ Ex. 4-286



RAMACO Brook Mine 

Big Sagebrush Shrubland 45 

PHOTO FOR BIG SAGEBRUSH SHRUBLAND 46 NOT AVAILABLE 

TFN 6 2/025 
1E CD NOV 14 , 20 14 

October 2014 Addendum D8- 1- 174 DEQ Ex. 4-287



RAMACO 

1 .. _!· re F-',:· .r i 

t ~· -,-:_, • 7 
, 1/ 'l /l ·< 

Big Sagebrush Shrubland 4 7 

'·'"··~~ 
it;_ . ;, . _......, ~ .. •-, ...... 

·. ·. l'....,,, N.: ~ 

r '.'. .. • .;;t >' ' • ' A / ••-r1• • • ; • ... 
.. ~ ~ ' .• ·"- ,· . } . I ,~ ;."'~ . __ . --~- . . . , .. r· ,• .. 

~C_!,;,_., •,C, ... , ... ' C /. ·(, . -~. , '• ,;;._; '.- .,,. ·-: '( . ,\:.,., ~ ) . ' - .· {• .. ( . ·. ,,., . ~, , ... , '· . '. . . •· .. • • . ... l', 

Brook Mine 

i;: •.:{ ·$:• . . ' ' ·,, ,,_, .• ' .. ··•' . ' f ·""~,-r.. "· ,~. ;· ~-<'.~~..,;~.,.. ••• . ·6:,j. -~.· •. · c.,;';~,i,• . 
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) ; ·' "' . ,, .. . .... 

r-·, :, ' · 1 ,._._· .. ;, . :: ·_._. '-f_ . ...,. ~) ' . I•,· . ,_ ., ' 
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. . ~-~; ·. . .~ 
... .,,.. >" • ... ,IQ,· ~ '· . ' 1.' L • ' ' ' f,. ·•, ·, '. . . . -"\.~, ,, . ' ,; ·,,,. 

~ • ; • -!,, .,,. . ..... .., .. .., 
tiii ' ,• fl, .. 

Big Sagebrush Shrubland 48 
TFN 6 2/025 
, CD NOV 14,2014 

October 2014 Addendum 08- 1- 175 DEQ Ex. 4-288



RAMACO Brook Mine 

Big Sagebrush Shrubland 49 

Big Sagebrush Shrubland 50 TFN 6 2/025 
.E CO NOV 14 ,201 4 

October 2014 Addendum D8- 1- 176 DEQ Ex. 4-289



RAMACO Brook Mine 

Big Sagebrush Shrubland 51 

PHOTOS FOR BIG SAGEBRUSH SHRUBLAND 52-53 NOT AVAILABLE 

TFN 6 2 /0 25 
, ECO NOY 14,2014 

October 2014 Addend um D8- 1- 1 77 DEQ Ex. 4-290



RAMACO Brook Mine 

Big Sagebrush Shrubland 54 

Big Sagebrush Shrubland 55 
TFN 6 2/025 
lECD NOV 14,201 4 

October 2014 Addendum D8- 1- 178 DEQ Ex. 4-291



RAMACO Brook Mine 

Big Sagebrush Shrubland 56 

Big Sagebrush Shrubland 57 TFN 8 2 /025 
, ECO NOV 14, 20 14 

October 2014 Addendum D8- 1- 1 79 DEQ Ex. 4-292



RAMACO Brook Mine 

Big Sagebrush Shrubland 58 

Big Sagebrush Shrubland 59 TFN 6 2 /025 
~ECO NOV 14,201 4 

October 2014 Addendum D8- 1- 180 DEQ Ex. 4-293



RAMACO Brook Mine 

Big Sagebrush Shrubland 60 

Big Sagebrush Shrubland 61 
TFN 6 2 /0 25 
~ECO NOV 14,201 4 

October 2014 Addendum D8- 1- 181 DEQ Ex. 4-294



RAMACO Brook Mine 

Big Sagebrush Shrubland 62 

Big Sagebrush Shrubland 63 
TFN 6 2 /025 
ECO NOV 14,201 4 

October 2014 Addendum D8- 1- 182 DEQ Ex. 4-295



RAMACO Brook Mine 

Big Sagebrush Shrubland 64 

Big Sagebrush Shrubland 65 
TfN 6 2 /025 
,E CO NOV 14,201 4 

October 2014 Addendum D8-1 - 183 DEQ Ex. 4-296



RAMACO Brook Mine 

Big Sagebrush Shrubland 66 

Big Sagebrush Shrubland 67 
TFN 6 2/025 
ECO NOV 14 , 201 4 

October 2014 Addendum DB- 1- 184 DEQ Ex. 4-297



RAMACO Brook Mine 

Big Sagebrush Shrubland 68 

Big Sagebrush Shrubland 69 TFN 6 2/025 
1 ECO NOV 14, 201 4 

October 2014 Addendum D8- 1- 185 DEQ Ex. 4-298



RAMACO Brook Mine 

Big Sagebrush Shrubland 70 

Big Sagebrush Shrubland 71 TFN 6 2/025 
1ECD NOV 14,2014 

October 2014 Addendum D8- 1- 186 DEQ Ex. 4-299



RAMACO Brook Mine 

Big Sagebrush Shrubland 72 

Big Sagebrush Shrubland 73 TFN 6 2/025 
: CD NOV 14,201 4 

October 2014 Addendum D8- l - 187 DEQ Ex. 4-300



RAMACO Brook Mine 

Big Sagebrush Shrubland 74 

Big Sagebrush Shrubland 75 TFN 6 2/025 
.E CO NOV 14 , 20 14 

October 2014 Addendum D8- 1- 188 DEQ Ex. 4-301



RAMACO Brook Mine 

Big Sagebrush Shrubland 76 

Big Sagebrush Shrubland 77 
TFN 6 2 /025 
, ·CD NOV 14,201 4 

October 2014 Addendum D8- 1- 189 DEQ Ex. 4-302



RAMACO Brook Mine 

f-0..,,, Cr.) 

'BSS·?(I 
7/t (i 3 

Big Sagebrush Shrubland 78 

Big Sagebrush Shrubland 79 
TFN 6 2 /025 
1 co NOV 14,2014 

October 2014 Addendum DB- 1- 190 DEQ Ex. 4-303



RAMACO Brook Mine 

Big Sagebrush Shrubland 80 

Big Sagebrush Shrubland 81 
TFN 6 2 /025 
.E CO NOV 14,201 4 

October 2014 Addendum D8- 1- 191 DEQ Ex. 4-304



RAMACO Brook Mine 

Big Sagebrush Shrubland 82 

Big Sagebrush Shrubland 83 
TFN 6 2 /025 
: ·CO NOV 14 ,20 14 

October 2014 Addendum D8- 1- 192 DEQ Ex. 4-305



RAMACO Brook Mine 

Big Sagebrush Shrubland 84 

Big Sagebrush Shrubland 85 
TFN 6 2 /025 
J1E CD NOV 14,201 4 

October 2014 Addendum DS-1 - 193 DEQ Ex. 4-306



RAMACO Brook Min e 

Big Sagebrush Shrubland 86 

Big Sagebrush Shrubland 87 
TFN 6 2/025 
RECD NOV 14,201 4 

October 201 4 Addendum D8- 1- 194 DEQ Ex. 4-307



RAMACO Brook Mine 

PHOTO FOR BIG SAGEBRUSH SHRUBLAND 88 NOT AVAILABLE 

Big Sagebrush Shrubland 89 TFN 6 2/025 
RECD NOV 14,201 4 

October 2014 Addendum D8- 1- 195 DEQ Ex. 4-308



RAMACO 

October 2014 

t"\f-1fl\ Kl > 
B~),~)-~<J 

/9 /,I?> 
j . 

Big Sagebrush Shrubland 90 

Prairie Dog Modified Grassland 1 

Brook Mine 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum D8- 1- 196 DEQ Ex. 4-309



RAMACO Brook Mine 

Prairie Dog Modified Grassland 2 

Prairie Dog Modified Grassland 3 TFN 6 2 /025 
RECD NOY 14,201 4 

October 2014 Addendum D8- 1- 197 DEQ Ex. 4-310



RAMACO 

October 2014 

1<,,\\1'1', P,.(_ '.) 

~-L-( 
-, I 12 
-- I I •~> 

Prairie Dog Modified Grassland 4 

Prairie Dog Modified Grassland 5 

Brook Mine 

TFN 6 2/025 
,ECO NOV 14,201 4 

Addendum 08- 1- 198 DEQ Ex. 4-311



RAMACO Brook Mine 

Prairie Dog Modified Grassland 6 

Prairie Dog Modified Grassland 7 
TFN 6 2 /025 
,ECO NOV 14,2014 

October 2014 Addendum D8- 1- 199 DEQ Ex. 4-312



RAMACO 

October 2014 

~~\\ALU 
Dr-..G-8 
,-1 \( / ["~ - / . 

Prairie Dog Modified Grassland 8 

Prairie Dog Modified Grassland 9 

Brook Mine 

TFN 6 21025 
.ECO NOV 14,201 4 

Addendum D8-l -200 DEQ Ex. 4-313



RAMACO Brook Mine 

PHOTO FOR PRAIRIE DOG MODIFIED GRASSLAND 10 NOT AVAILABLE 

Prairie Dog Modified Grassland 11 

Tf N 6 2 /025 
.ECO NOV 14,201 4 

October 2014 Addendum D8- 1-201 DEQ Ex. 4-314



RAMACO Brook Mine 

Prairie Dog Modified Grassland 12 

Prairie Dog Modified Grassland 13 TFN 6 2 /025 
,ECO NOV 14,201 4 

October 2014 Addendum 08- 1-202 DEQ Ex. 4-315



RAMACO Brook Mine 

Prairie Dog Modified Grassland 14 

PHOTO FOR PRAIRIE DOG MODIFIED GRASSLAND 15 NOT AVAILABLE 

October 2014 

TFN 6 2 /025 
1
ECDttOV 14,201 4 

Addendum D8- 1-203 DEQ Ex. 4-316



RAMACO Brook Mine 

Pra irie Dog Modified Grassla nd 16 

Prairie Dog Modified Grassland 1 7 
TFN 6 2 /025 
?. ECO NOV 14,201 4 

October 2014 Addendum 08- 1-204 DEQ Ex. 4-317



RAMACO Brook Mine 

Prairie Dog Modified Grassland 18 

Prairie Dog Modified Grassland 1 9 

TFN 6 2 /025 
~ECO NOV 14,201 4 

October 2014 Addendum D8- 1-205 DEQ Ex. 4-318



RAMACO Brook Mine 

Prairie Dog Modified Grassland 20 

Prairie Dog Modified Grassland 21 
TFN 6 2 /025 
~ECO NOV 14,201 4 

October 2014 Addendum D8- 1-206 DEQ Ex. 4-319



RAMACO Brook Mine 

Prairie Dog Modified Grassland 22 

Prairie Dog Modified Grassland 23 

TFN 6 2 /025 
,ECO NOV 14,201 4 

October 2014 Addendum D8- 1-207 DEQ Ex. 4-320



RAMACO Brook Mine 

Prairie Dog Modified Grassland 24 

Prairie Dog Modified Grassland 25 

TFN 6 2 /025 
~ CD NOV 14,201 4 

October 2014 Addendum DS- 1-208 DEQ Ex. 4-321



RAMACO Brook Mine 

Prairie Dog Modified Grassland 26 

Prairie Dog Modified Grassland 27 

Tf tt 6 2 /025 
~ECO ftOV 14,201 4 

October 2014 Addendum D8- 1-209 DEQ Ex. 4-322



RAMACO 

October 2014 

'RAMRco 
~ 2. '51 
I II J 13 

Prairie Dog Modified Grassland 28 

Prairie Dog Modified Grassland 29 

Brook Mine 

TFN 6 2 /025 
1ECO NOV 14 , 20 14 

Addendum DB- 1-210 DEQ Ex. 4-323



RAMACO Brook Mine 

Prairie Dog Modified Grassland 30 

Prairie Dog Modified Grassland 31 

TFN 6 2 /025 
., ECO NOV 14 ,201 4 

October 2014 Addendum D8- 1-211 DEQ Ex. 4-324



RAMACO Brook Mine 

Prairie Dog Modified Grassland 32 

Prairie Dog Modified Grassland 33 

TFN 8 2 /025 
,ECO NOV 14,20 14 

October 2014 Addendum D8- 1-212 DEQ Ex. 4-325



RAMACO Brook Mine 

Prairie Dog Modified Grassland 34 

Prairie Dog Modified Grassland 35 

TFN 6 2 /025 
EC O NOV 14,20 14 

October 2014 Addendum DB- 1-213 DEQ Ex. 4-326



RAMACO 

Prairie Dog Modified Grassland 36 

-37 
I---I 301 ml 

Prairie Dog Modified Grassland 37 

October 2014 

Brook Mine 

TFN 6 2 /025 
ECDNOV 14,20 1-· 

Addendum D8- 1-2 14 DEQ Ex. 4-327



RAMACO Brook Mine 

Prairie Dog Modified Grassland 38 

Prairie Dog Modified Grassland 39 
TfN 6 2 /025 
. ECO NOV 14,20 14 

October 2014 Addendum DB- 1-215 DEQ Ex. 4-328



RAMACO Brook Mine 

Prairie Dog Modified Grassland 40 

Pine and Juniper Woodland 1 TFN 6 2/025 
,E CO NOV 14,201 4 

October 2014 Addendum D8- 1-216 DEQ Ex. 4-329



RAMACO Brook Mine 

Pine and Juniper Woodland 2 

Pine and Juniper Woodland 3 
TFN 6 2 /025 
ECO NOV 14,20 14 

October 2014 Addendum DB- 1-217 DEQ Ex. 4-330



RAMACO 

October 2014 

tf\M@ 
ff-t.\ 

1/ '1/!3 

Pine a nd Juniper Woodland 4 

Pine and Juniper Woodland 5 

Brook Mine 

TFN 8 2 /025 
, 1 CD NOV 14,201 A 

Addendum D8- 1-2 18 DEQ Ex. 4-331



RAMACO Brook Mine 

Pine and Juniper Woodland 6 

Pine and Juniper Woodland 7 
TFN 6 2 /025 
ECO NOV 14,201 4 

October 2014 Addendum D8- l -2 l 9 DEQ Ex. 4-332



RAMACO Brook Mine 

Pine and Juniper Woodland 8 

Pine and Juniper Woodland 9 TFN 6 2/025 
,E CO NOV 14,201 4 

October 2014 Addendum D8-1 -220 DEQ Ex. 4-333



RAMACO Brook Mine 

Pine and Juniper Woodland 10 

Pine and Juniper Woodland 11 
TFN 6 2/025 
ECO NOV 14 , 20 14 

October 2014 Addendum 08- 1-22 1 DEQ Ex. 4-334



RAMACO Brook Mine 

1/ 9 ; I~ 

Pine and Juniper Woodla nd 12 

Pine and Juniper Woodland 13 
TFN 6 2/025 
~ECO NOV 14,201 4 

October 201 4 Addendum D8- l -222 DEQ Ex. 4-335



RAMACO Brook Mine 

_ I ~ I,,.... 

Pine and Juniper Woodland 14 

Pine and Juniper Woodland 15 
TFN 6 2/025 
~ CO NOV 14,201 4 

October 2014 Addendum D8- 1-223 DEQ Ex. 4-336



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 1 

Rough Breaks Mixed Shrubland 2 
TfN 6 2/025 ,~ co NOV 14,201 4 

October 2014 Addendum D8- l -224 DEQ Ex. 4-337



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 3 

Rough Breaks Mixed Shrubland 4 TFN 6 2/025 
~ .CD NOV 14,201 4 

October 2014 Addendum D8- 1-225 DEQ Ex. 4-338



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 5 

Rough Breaks Mixed Shrubland 6 TFN 6 2 /025 
~r.D NOY 14 ,2014 

October 2014 Addendum D8- 1-226 DEQ Ex. 4-339



RAMACO Brook Min e 

Rough Breaks Mixed Shrubland 7 

Rough Breaks Mixed Shrubland 8 
TFN 6 2 /025 
~~ r.o NOV 14,201 4 

October 2014 Addendum D8- 1-227 DEQ Ex. 4-340



RAMACO Brook Min e 

Rough Breaks Mixed Shrubla nd 9 

Rough Breaks Mixed Shrubland 10 TFN 6 2/025 
,E CO NOV 14,201 4 

October 2014 Addendum D8- 1-228 DEQ Ex. 4-341



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 11 

Rough Breaks Mixed Shrubland 12 
TFN 6 2/025 
~E CO NOV 14,201 4 

October 2014 Addendum DB- 1-229 DEQ Ex. 4-342



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 13 

Rough Breaks Mixed Shrubland 14 
TFN 6 2 /025 
~E CO NOV 14,201 4 

October 2014 Addendum D8- 1-230 DEQ Ex. 4-343



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 15 

Rough Breaks Mixed Shrubland 16 
TFN 6 2 /025 
~ .GD NOV 14, 201 4 

October 2014 Addendum D8- 1-231 DEQ Ex. 4-344



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 17 

Rough Breaks Mixed Shrubland 18 
TFN 6 2/0 25 
"t= r. D NOV 14,20 14 

October 2014 Addendum D8- 1-232 DEQ Ex. 4-345



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 20 

Rough Breaks Mixed Shrubland 21 

TFN62/025 
,
1 Fr. D NOV 14 ,201 4 

October 2014 Addendum D8- l-233 DEQ Ex. 4-346



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 22 

Rough Breaks Mixed Shrubland 23 
TFN 6 2 /025 
, .CO NOV 14,201 4 

October 2014 Addendum DB-1 -234 DEQ Ex. 4-347



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 24 

Rough Breaks Mixed Shrubland 25 

Tf N 6 2 /025 
!~CD NOV 14,20 14 

October 2014 Addendum D8- 1-235 DEQ Ex. 4-348



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 26 

Rough Breaks Mixed Shrubland 27 

TFN 6 2/025 
~ECO NOV 14,201 4 

October 2014 Addendum D8- l -236 DEQ Ex. 4-349



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 28 

Rough Breaks Mixed Shrubland 29 

TFN 6 2 /0 25 
, .CO NOV 14,20 14 

October 2014 Addendum 08- 1-237 DEQ Ex. 4-350



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 30 

Rough Breaks Mixed Shrubland 31 

TFN 6 2 /025 
1 r. D NOV 14,201 4 

October 2014 Addendum 08- 1-238 DEQ Ex. 4-351



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 32 

Rough Breaks Mixed Shrubland 33 
TFN 6 2/025 
1 .r. o NOV 14, 201 4 

October 2014 Addendum 08- 1-239 DEQ Ex. 4-352



RAMACO Brook Mine 

J f i 

Rough Breaks Mixed Shrubland 34 

Rough Breaks Mixed Shrubland 35 

TFN 6 2 /025 
1 _r. D NOV 14,20 14 

October 2014 Addendum DB- 1-240 DEQ Ex. 4-353



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 36 

Rough Breaks Mixed Shrubland 37 
TFN 6 2 /025 
, .CO NOV 14,20 14 

October 2014 Addendum D8- l -24 1 DEQ Ex. 4-354



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 38 

Rough Breaks Mixed Shrubland 39 

TFN 6 2 /025 
1 CD NOV 14,201 4 

October 2014 Addendum D8- 1-242 DEQ Ex. 4-355



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 40 

Rough Breaks Mixed Shrubland 41 

TFN 6 2 /025 
. . CD NOV 14 ,201 11 

October 2014 Addendum DB- 1-243 DEQ Ex. 4-356



RAMACO Brook Mine 

-.; / o _,. I ' <... 
' I ' ~ 

Rough Breaks Mixed Shrubland 42 

Rough Breaks Mixed Shrubland 43 TFN 6 2/025 
1 .CD NOV 14,201 4 

October 2014 Addendum D8- 1-244 DEQ Ex. 4-357



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 44 

Rough Breaks Mixed Shrubland 45 

TFN 6 2 /025 
~ECO ~ov 14,201 4 

October 2014 Addendum D8- 1-245 DEQ Ex. 4-358



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 46 

PHOTO FOR ROUGH BREAKS MIXED SHRUBLAND 47 NOT AVAILABLE 

TFN 6 2 /025 
~ECO NOV 14,201 4 

October 2014 Addendum D8- 1-246 DEQ Ex. 4-359



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 48 

Rough Breaks Mixed Shrubland 49 
TFN 6 2 /025 
:E CD NOV 14,201 4 

October 2014 Addendum D8- 1-247 DEQ Ex. 4-360



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 50 

Rough Breaks Mixed Shrubland 51 

TFN 6 2 /0 25 
~ECO NOV 14,201 4 

October 2014 Addendum D8- 1-248 DEQ Ex. 4-361



RAMACO Brook Mine 

PHOTO FOR ROUGH BREAKS MIXED SHRUBLAND 52 NOT AVAILABLE 

Rough Breaks Mixed Shrubland 53 

TFN 6 2/0 25 
~ CD NOV 14,201 4 

October 2014 Addendum D8- 1-249 DEQ Ex. 4-362



RAMACO 

Rough Breaks Mixed Shrubland 54 

Rough Breaks Mixed Shrubland 55 

October 2014 

Brook Mine 

TFN 6 2 /025 
1
EC DNOV 14 ,201 4 

Addendum D8- 1-250 DEQ Ex. 4-363



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 56 

Rough Breaks Mixed Shrubland 57 

TFN 6 2 /0 25 
:,ECO NOV 14,201 4 

October 2014 Addendum D8- 1-251 DEQ Ex. 4-364



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 58 

Rough Breaks Mixed Shrubland 59 

Tf N 6 2 /02 5 
~ECO NOV 14,20 1a 

October 2014 Addendum D8- 1-252 DEQ Ex. 4-365



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 60 

Rough Breaks Mixed Shrubland 61 

TfN 6 2 /025 
; CD NOV 14 ,201 4 

October 2014 Addendum 08-1 -253 DEQ Ex. 4-366



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 62 

Rough Breaks Mixed Shrubland 63 
TFN 6 2 /025 
~ CD NOV 14,201 '1 

October 2014 Addendum D8- 1-254 DEQ Ex. 4-367



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 64 

Rough Breaks Mixed Shrubland 65 

TFN 6 2/025 
; CD NOV 14,201 4 

October 2014 Addendum D8- l -255 DEQ Ex. 4-368



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 66 

Rough Breaks Mixed Shrubland 67 

TFN 6 2/025 
: .CD NOV 14,201 4 

October 2014 Addendum D8- 1-256 DEQ Ex. 4-369



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 68 

Rough Breaks Mixed Shrubland 69 

TFN 6 2/025 
~.CO NOV 14,201 4 

October 2014 Addendum D8- 1-257 DEQ Ex. 4-370



RAMACO Brook Mine 

Rough Breaks Mixed Shrubland 70 

Riparian Woodland 1 
TfN 6 2 /025 
~ CO NOV 14,20 1' 

October 2014 Addendum D8- 1-258 DEQ Ex. 4-371



RAMACO Brook Mine 

Riparian Woodland 2 

Riparian Woodland 3 
TFN 6 2/025 
.EC O NOV 14 ,2014 

October 2014 Addendum D8-1 -259 DEQ Ex. 4-372



RAMACO Brook Mine 

Riparian Woodland 4 

Riparian Woodland 5 

TFN 6 2/025 
?. ECO NOV 14,201 4 

October 2014 Addendum D8- 1-260 DEQ Ex. 4-373



RAMACO Brook Mine 

Riparian Woodland 6 

Riparian Woodland 7 

TFN 6 2 /025 
,ECO NOV 14,201 4 

October 2014 Addendum DS- 1-261 DEQ Ex. 4-374



RAMACO Brook Mine 

Riparian Woodland 8 

Riparian Woodland 9 
TFN 6 2/025 
.EC O NOY 14,201 4 

October 2014 Addendum D8- 1-262 DEQ Ex. 4-375



RAMACO Brook Mine 

Riparian Woodland 10 

Riparian Woodland 11 
TFN 6 2/025 
~ECO NOV 14,201 4 

October 2014 Addendum DB- 1-263 DEQ Ex. 4-376



RAMACO Brook Mine 

Riparian Woodland 12 

Riparian Woodland 13 
TFN 6 2/025 
Jf CD NOY 14,201 4 

October 2014 Addendum D8- 1-264 DEQ Ex. 4-377



RAMACO Brook Mine 

Riparian Woodland 14 

Riparian Woodland 15 TFN 6 2/025 
~ECO NOV 14,201 4 

October 2014 Addendum D8- l -265 DEQ Ex. 4-378



RAMACO Brook Mine 

Riparia n Woodla nd 16 

Riparian Woodland 1 7 
TFN 6 2 /025 
~ECO NOV 14,2014 

October 2014 Addendum D8- 1-266 DEQ Ex. 4-379



RAMACO Brook Mine 

Riparian Woodland 18 

Riparian Woodland 19 

TFN 6 2 /025 
.ECO NOV 14,201 4 

October 2014 Addendum 08- 1-267 DEQ Ex. 4-380



RAMACO Brook Mine 

Riparian Woodland 20 

Riparian Woodland 21 
TFN 6 2/025 
~E CO NOV 14,201 4 

October 2014 Addendum D8-1-268 DEQ Ex. 4-381



RAMACO Brook Mine 

Riparian Woodland 22 

Riparian Woodland 23 
TFN 6 2/025 
: CD NOV 14,2014 

October 2014 Addendum D8- 1-269 DEQ Ex. 4-382



RAMACO Brook Mine 

Riparian Woodland 24 

Riparian Woodland 25 
TFN 6 2/025 
1 CD NOV 14 ,201 4 

October 2014 Addendum DB- 1-270 DEQ Ex. 4-383



RAMACO Brook Mine 

Riparian Woodland 26 

Riparian Woodland 27 
TFN 6 2/025 
~E CO NOV 14,201 4 

October 2014 Addendum DS- 1-271 DEQ Ex. 4-384



RAMACO Brook Mine 

Riparian Woodland 28 

Riparian Woodland 29 
TFN 6 2/025 
~ CD NOV 14,2014 

October 2014 Addendum D8- l -272 DEQ Ex. 4-385



RAMACO Brook Mine 

Riparian Woodland 30 

Riparian Woodland 31 
TFN 6 2/025 
: CD NOV 14,201 4 

October 2014 Addendum DS- 1-273 DEQ Ex. 4-386



RAMACO Brook Mine 

Riparian Woodland 32 

Riparian Woodland 33 
TFN 6 2/025 
~ CO NOV 14,201 4 

October 2014 Addendum D8- 1-274 DEQ Ex. 4-387



RAMACO Brook Mine 

Riparian Woodland 34 

Riparian Woodland 35 
TFN 6 2/025 
1 CD NOV 14,201 4 

October 2014 Addendum D8- 1-275 DEQ Ex. 4-388



RAMACO Brook Mine 

Riparian Woodland 36 

Riparian Woodland 37 
TFN 6 2 /025 
;ECO HOV 14,201 4 

October 2014 Addendum D8- 1-276 DEQ Ex. 4-389



RAMACO Brook Mine 

Riparian Woodland 38 

Riparian Woodland 39 

TFN 6 2/025 
, CD NOV 14,201 4 

October 2014 Addendum D8- 1-277 DEQ Ex. 4-390



RAMACO Brook Mine 

Riparian Woodland 40 

Riparian Woodland 41 
TFN 6 2/025 

CD BOV 14 , 201 4 

October 2014 Addendum D8- 1-278 DEQ Ex. 4-391



RAMACO Brook Mine 

Riparian Woodland 42 

Riparian Woodland 43 TFN 6 2/025 
: CD NOV 14,201 4 

October 2014 Addendum D8-1 -279 DEQ Ex. 4-392



RAMACO Brook Mine 

Riparian Woodland 44 

Riparian Woodland 45 
TFN 6 2 /025 
: CD NOV 14,201 4 

October 2014 Addendum D8- 1-280 DEQ Ex. 4-393



RAMACO Brook Mine 

Riparian Woodland 46 

Riparian Woodland 47 

TFN 6 2/025 
~ CD NOV 14 ,201 4 

October 2014 Addendum D8- 1-281 DEQ Ex. 4-394



RAMACO Brook Mine 

Riparian Woodland 48 

Riparian Woodland 49 

TFN 8 2/025 
~ CD NOV 14,201 4 

October 2014 Addendum DB- 1-282 DEQ Ex. 4-395



RAMACO Brook Mine 

Scoria Grassland 1 

Scoria Grassland 2 

TFN 6 2/025 
~ .CD NOV 14,201 4 

October 2014 Addendum D8-l -283 DEQ Ex. 4-396



RAMACO 

Scoria Grassland 3 

Scoria Grassland 4 

October 2014 

Brook Mine 

TFN 6 2/025 
201 4 D NOV 14, 

I I • 

Addendum D8- 1-284 DEQ Ex. 4-397



RAMACO Brook Mine 

Scoria Grassland 5 

Scoria Grassland 6 
TFN62/025 
; CD NOV 14,201 4 

October 2014 Addendum D8- 1-285 DEQ Ex. 4-398



RAMACO Brook Mine 

Scoria Grassland 7 

Scoria Grassland 8 

TFN 6 2/025 
1 D NOV 14,201 4 

October 2014 Addendum D8- 1-286 DEQ Ex. 4-399



RAMACO Brook Mine 

Scoria Grassland 9 

Scoria Grassland 10 
TFN 6 2 /025 
1

: ONOV 14,201 4 

October 2014 Addendum D8- 1-287 DEQ Ex. 4-400



00 
0 RAMACO 

~ 
;:I 
ID 
0. 

October 2014 

Scoria Grassland 11 

Scoria Grassland 12 

Brook Mine 

TFN 6 2 /025 
1 ·r. D NOV 14 , 201 4 

Addendum 08- 1-288 DEQ Ex. 4-401



RAMACO Brook Mine 

Scoria Grassland 13 

Scoria Grassland 14 
TFN 6 2 /025 
1

~ 0 NOV 14,201 4 

October 2014 Addendum D8-1 -289 DEQ Ex. 4-402



RAMACO Brook Mine 

Scoria Grassland 15 

Scoria Grassland 16 

TFN 8 2/025 
' D NOV 14,201 4 

October 2014 Addendum D8- 1-290 DEQ Ex. 4-403



RAMACO Brook Mine 

Scoria Grassland 1 7 

Scoria Grassla nd 18 

TFN 6 2 /025 
.. D NOV 14,201 4 

October 2014 Addendum D8- 1-291 DEQ Ex. 4-404



RAMACO Brook Mine 

Scoria Grassland 1 9 

Scoria Grassland 20 

TFN 6 2 /025 
~ .. CD NOV 14,201 4 

October 2014 Addendum D8- 1-292 DEQ Ex. 4-405



RAMACO Brook Mine 

Scoria Grassland 21 

Scoria Grassland 22 

TFN 6 2/025 
1 CD NOV 14,2014 

October 2014 Addendum D8- 1-293 DEQ Ex. 4-406



RAMACO Brook Mine 

Scoria Grassland 23 

Scoria Grassland 24 

TFN 6 2/025 
, CD NOV 14,201 4 

October 2014 Addendum D8- 1-294 DEQ Ex. 4-407



RAMACO Brook Mine 

PHOTO FOR SCORIA GRASSLAND 25 NOT AVAILABLE 

Scoria Grassland 26 
TFN 6 2/025 
: CD NOV 14,201 4 

October 2014 Addendum D8- 1-295 DEQ Ex. 4-408



RAMACO Brook Mine 

Scoria Grassland 27 

Scoria Grassland 28 TFN 6 2/025 
: .. CD NOV 14,2014 

October 2014 Addendum D8- 1-296 DEQ Ex. 4-409



RAMACO Brook Mine 

Scoria Grassland 29 

Scoria Grassland 30 

TFN 6 2/025 
: CD NOV 14,201 4 

October 2014 Addendum D8-1 -297 DEQ Ex. 4-410



RAMACO Brook Mine 

Scoria Grassland 31 

PHOTO FOR SCORIA GRASSLAND 32 NOT AVAILABLE 

TFN 6 2/025 
: CD NOV 14,201 4 

October 2014 Addendum D8-1 -298 DEQ Ex. 4-411



RAMACO Brook Mine 

Scoria Grassland 33 

Scoria Grassland 34 
TFN 6 2 /025 
:: D NOV 14,201 4 

October 2014 Addendum DB- 1-299 DEQ Ex. 4-412



RAMACO Brook Mine 

Scoria Grassland 35 

PHOTO FOR SCORIA GRASSLAND 38 NOT AVAILABLE 

TFN 6 2 /025 
_; .. C D NOV 14 , 2 0 14 

October 2014 Addendum D8- 1-300 DEQ Ex. 4-413



RAMACO Brook Mine 

Scoria Grassland 3 7 

PHOTO FOR SCORIA GRASSLAND 38 NOT AVAILABLE 

TFN 6 2 /025 
~E CO NOV 14,2014 

October 2014 Addendum D8- 1-301 DEQ Ex. 4-414



RAMACO Brook Mine 

Scoria Grassland 39 

Scoria Grassland 40 
TFN62 / 025 
; CO NOV 14,201 4 

October 2014 Addendum 08- 1-302 DEQ Ex. 4-415



RAMACO Brook Mine 

Scoria Grassland 41 

Scoria Grassland 4 2 
TFN 6 2 /025 
_; CD NOV 14,201 4 

October 2014 Addendum D8- 1-303 DEQ Ex. 4-416



RAMACO Brook Mine 

Scoria Grassland 43 

PHOTOS FOR SCORIA GRASSLAND 44-45 NOT AVAILABLE 

TFN 6 2/025 
': CD NOV 14, 201 4 

October 2014 Addendum D8- l -304 DEQ Ex. 4-417



RAMACO Brook Mine 

Scoria Grassland 46 

Scoria Grassland 4 7 

TFN 8 2 /025 
, CD NOV 14,201 4 

October 2014 Addendum D8- 1-305 DEQ Ex. 4-418



RAMACO Brook Mine 

Scoria Grassland 48 

Scoria Grassland 49 

TFN 6 2 /025 
, .. CD NOV 14,201 4 

October 2014 Addendum D8- 1-306 DEQ Ex. 4-419



RAMACO 

October 2014 

Scoria Grassland 50 

~ c 
uc -I 
7-9-- /5 

Upland Grassland 1 

Brook Mine 

TFN 6 2/025 
> CD NOV 14,201 4 

Addendum D8- 1-307 DEQ Ex. 4-420



RAMACO Brook Mine 

Upland Grassland 2 

Upland Grassland 3 

TFN 6 2/025 
1 -r. o ov 14,2014 

October 2014 Addendum D8-l -308 DEQ Ex. 4-421



RAMACO Brook Mine 

Upland Grassland 4 

Upland Grassland 5 

TFN 6 2/025 
, : D NOV 14,20 14 

October 2014 Addendum DS- 1-309 DEQ Ex. 4-422



RAMACO Brook Mine 

Upland Grassland 6 

Upland Grassland 7 

TFN 6 2/025 
' ·. D NO V 14 , 20 14 

October 2014 Addendum DB- 1-310 DEQ Ex. 4-423



RAMACO Brook Mine 

Upland Grassland 8 

Upland Grassland 9 

TFN 6 2/025 
; : 0 NOV 14,201 4 

October 2014 Addendum DS- 1-311 DEQ Ex. 4-424



RAMACO Brook Mine 

Upland Grassland 10 

Upland Grassland 11 

TFN 6 2/025 
, ·.i, O NOV 14,201 4 

October 2014 Addendum D8- 1-312 DEQ Ex. 4-425



RAMACO Brook Mine 

Upland Grassland 12 

Upland Grassland 13 

TFN 8 2/025 
; CD NOV 14,201 4 

October 2014 Addendum 08-1 -313 DEQ Ex. 4-426



RAMACO Brook Mine 

Upland Grassland 14 

PHOTO FOR UPLAND GRASSLAND 15 NOT AVAILABLE 

TFN 8 2/025 
; CD NOV 14,201 4 

October 2014 Addendum DB- 1-314 DEQ Ex. 4-427



RAMACO Brook Mine 

Upland Grassland 16 

Upland Grassland 1 7 TFN 6 2/025 
;· ONOV 14,2014 

October 2014 Addendum D8- 1-315 DEQ Ex. 4-428



RAMACO Brook Mine 

Upland Grassland 18 

Upland Grassland 19 
TFN 6 2/025 
1

: D NOV 14,201 4 

October 2014 Addendum D8- 1-316 DEQ Ex. 4-429



RAMACO Brook Mine 

Upland Grassland 20 

Upland Grassland 2 1 TFN 6 2/025 
~ CD NOV 14,201 4 

October 2014 Addendum D8- 1-317 DEQ Ex. 4-430



RAMACO Brook Mine 

Upland Grassland 22 

Upland Grassland 23 

TFN62/025 
:F. CO NOV 14,201 4 

October 2014 Addendum D8- 1-318 DEQ Ex. 4-431



RAMACO Brook Mine 

PHOTO FOR UPLAND GRASSLAND 24 NOT AVAILABLE 

Upland Grassland 25 

TFN 6 2/025 
1

• O NOV 14,2014 

October 2014 Addendum D8- l -319 DEQ Ex. 4-432



RAMACO Brook Mine 

Upland Grassland 26 

Upland Grassland 27 

TFN 6 2/025 
1 ·C D NOV 14,201 4 

October 2014 Addendum DB-1 -320 DEQ Ex. 4-433



RAMACO Brook Mine 

Upland Grassland 28 

Upland Grassland 29 

TFN 6 2/025 
~· CD NOV 14,2014 

October 2014 Addendum D8- 1-321 DEQ Ex. 4-434



RAMACO Brook Mine 

Upland Grassland 30 

Upland Grassland 31 

TFN 6 2/025 
, CD NOV 14 , 20 14 

October 2014 Addendum DB- 1-322 DEQ Ex. 4-435



RAMACO Brook Mine 

Upland Grassland 32 

Upland Grassland 33 

TFN 6 2/025 
; CD NOV 14,2014 

October 2014 Addendum DS- 1-323 DEQ Ex. 4-436



RAMACO Brook Mine 

Upland Grassland 34 

Upland Grassland 35 

October 2014 Addendum D8- l-324 DEQ Ex. 4-437



RAMACO Brook Mine 

Upland Grassland 36 

Upland Grassland 3 7 

TFN 6 2 /025 
_; C D NOV 14 , 2 0 14 

October 2014 Addendum D8- 1-325 DEQ Ex. 4-438



RAMACO Brook Mine 

Upland Grassland 38 

Upland Grassland 39 

TFN 6 2 /025 
, CD NOV 14,201 4 

October 2014 Addendum D8- 1-326 DEQ Ex. 4-439



RAMACO Brook Mine 

Upland Grassland 40 

Upland Grassland 41 

TFN 6 2/025 
~ ,: , D ROV 14 , 2 0 14 

October 2014 Addendum D8- 1-327 DEQ Ex. 4-440



RAMACO Brook Mine 

Upland Grassland 4 2 

Upland Grassland 43 

TFN 6 2 /025 
~ CD NOV 14 , 201 4 

October 2014 Addendum D8- 1-328 DEQ Ex. 4-441



RAMACO 

October 2014 

Upland Grassland 44 

~ \i.w\'() 
!-{ri- YS-

-, / ID /I~' 

Upland Grassland 45 

Brook Mine 

TFN 6 2 /025 
; CD NOY 14,201 4 

Addendum D8- 1-329 DEQ Ex. 4-442



RAMACO Brook Mine 

Upland Grassland 46 

Upland Grassland 4 7 

TFN 6 2/025 }~ co NOV 14,201 4 

October 2014 Addendum D8- 1-330 DEQ Ex. 4-443



RAMACO Brook Mine 

Upland Grassland 48 

Upland Grassland 49 

TFN 8 2 /025 
~E CO NOV 14 , 201 4 

October 2014 Addendum D8- 1-331 DEQ Ex. 4-444



RAMACO Brook Mine 

Upland Grassland 50 

Upland Grassland 51 

TFN 6 2 /025 
1 ECD NOV 14,2014 

October 2014 Addendum 08- 1-332 DEQ Ex. 4-445



RAMACO Brook Mine 

Upland Grassland 52 

Upland Grassland 53 

TFN 6 2/025 ~- co NOV 14 , 201 4 

October 2014 Addendum D8- 1-333 DEQ Ex. 4-446



RAMACO Brook Mine 

Upland Grassland 54 

Upland Grassland 55 

TFN 6 2/025 
1 CD NOV 14,201 4 

October 2014 Addendum D8- 1-334 DEQ Ex. 4-447



RAMACO Brook Mine 

PHOTO FOR UPLAND GRASSLAND 56 NOT AVAILABLE 

Upland Grassland 57 

TFN 6 2 /0 25 
~ CD NOV 14,201 4 

October 2014 Addendum D8- 1-335 DEQ Ex. 4-448



RAMACO Brook Mine 

Upland Grassland 58 

Upland Grassland 59 

TFN 6 2/025 
:~ CD NOV 14,201 4 

October 2014 Addendum D8- 1-336 DEQ Ex. 4-449



RAMACO Brook Mine 

Upland Grassland 60 

Upland Grassland 61 

TFN 6 2 /025 , co NOV 14,20 14 

October 2014 Addendum D8-1-337 DEQ Ex. 4-450



RAMACO Brook Mine 

J 7 I ? ' . ,.. 

Upland Grassland 62 

Upland Grassland 63 

TFN62/025 
': CD NOV 14,201 4 

October 2014 Addendum D8-1 -338 DEQ Ex. 4-451



RAMACO Brook Mine 

Upland Grassland 64 

Upland Grassland 65 

TFN 6 2/025 
; CO NOV 14,201 4 

October 2014 Addendum D8- 1-339 DEQ Ex. 4-452



RAMACO Brook Mine 

Upland Grassland 66 

(:' f'f'..b. 

1& -- le l 
.. 7.,,. 11-,l.., ---

Upland Grassland 67 

TFN 6 2/025 
1

-. ,D NOV 14,201 '1 

October 2014 Addendum D8-1-340 DEQ Ex. 4-453



RAMACO Brook Mine 

Upland Grassland 68 

Upland Grassland 69 

TFN 6 2/025 
'·. D NOV 14,201 4 

October 2014 Addendum D8- l-341 DEQ Ex. 4-454



RAMACO Brook Mine 

Upland Grassland 70 

Upland Grassland 71 

TFN 6 2/025 
' : D NOY 14,2014 

October 2014 Addendum D8- 1-342 DEQ Ex. 4-455



RAMACO Brook Mine 

Upland Grassland 72 

G-7.3 .1 

Upland Grassland 73 

TFN 6 2 /025 
:·. D NOV 14,201 4 

October 2014 Addendum D8- 1-343 DEQ Ex. 4-456



RAMACO Brook Mine 

Upland Grassland 7 4 

Upland Grassland 75 

TFN 62/025 
1 

'. D NOV 14I201 4 

October 2014 Addendum D8- 1-344 DEQ Ex. 4-457



RAMACO Brook Mine 

Upland Grassland 76 

Upland Grassland 77 

TFN 6 2/025 
1

~ ,D NO V 14 , 20 14 

October 2014 Addendum D8-1 -345 DEQ Ex. 4-458



RAMACO Brook Mine 

Upland Grassland 78 

Upland Grassland 79 

TFN 62/025 
1

':' ,0 NO V 14 , 20 14 

October 2014 Addendum D8- 1-346 DEQ Ex. 4-459



RAMACO Brook Mine 

Upland Grassland 80 

Upland Grassland 81 

TFN 62/025 
:: D NO V 14,20 14 

October 2014 Addendum D8- 1-347 DEQ Ex. 4-460



RAMACO Brook Mine 

Upland Grassland 82 

Upland Grassland 83 
TFN 6 2/025 
~.: D NOV 14,201 4 

October 2014 Addendum D8- 1-348 DEQ Ex. 4-461



RAMACO Brook Mine 

Upland Grassland 84 

TFN 6 2/025 
1 :CD NOV 14 , 201 4 

October 2014 Addendum D8-1 -349 DEQ Ex. 4-462



RAMACO Brook Min e 

ATTACHMENT D8-1-G 

Maps 

TFN 8 2/025 
, ... ,D NOV 14,201 4 

October 2014 Addendum D8- 1-350 DEQ Ex. 4-463



DEQ Ex. 4-464



RAMACO Brook Mine 

ATTACHMENT D8-1-H 

Raw Cover Data 

TFN 6 2 /025 
' I CD NOY 14 , 201 4 

October 2014 Addendum D8- 1-35 1 DEQ Ex. 4-465



s 

RAMACO 

Plant Species 

Bromus japonicus 

Bromus tectorum 

Triticum aestivum 
Total Introduced Annual 
Grasses 
Elymus lanceolatus 

Elymus smithii 

Elymus spicatus 

Elymus trachycau/us 

G/yceria grandis 

Hesperostipa comata 

Horde um jubatum 

Nassel/a viridula 

Phalaris arundinacea 

Poa secunda 
Total Native Cool Season 
Perennial Grasses 
Bouteloua gracilis 

Spartina pectinata 
Total Native Warm Season 
Perennial Grasses 
Agropyron cristatum 

Bromus inermis 

Dactylis glomerata 

Phleum pratense 

Poa pratensis 
Total Introduced Perennial 
Grasses 
Festuca spp. 
Total Unknown Grass 
Species 
Carex nebrascensis 
Total Native Grasslike 
Species 
Chenopodium berlandieri 

Descurainia pinnate 

P/antago patagonica 

Total Native Annual Forbs 

Alyssum desertorum 

Bassia sieversiana 

Polygonum convolvulus 
Total Introduced Annual 
Forbs 
Melilotus officinalis 

Tragopogon dubius 
Total Introduced Biennial 
Forbs 
Achillea millefolium 

n n e ll_h!ox f-(pjy 2 7 / 2 Iii 2 Iii 
Psoraliclf um tenuiflorum 

Symphyotrichum falcatum 

October 201 4 

0 

0 

0 

0 

0 

8 

2 
0 

0 

0 

0 

2 

0 

0 

12 

0 

0 

0 

42 

2 

0 

0 

0 

44 

0 

0 

0 

0 

0 
0 
2 
2 

2 
0 

0 

2 

0 

0 

0 

2 
0 

0 

0 

2 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

0 

0 

0 

0 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

4 

6 

0 

0 

0 

0 

3 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

22 
0 

0 

0 

0 

22 

0 

0 

0 
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Polygon: Agricultural Lands (AG) 
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Polygon: Agricultural Lands (AG) 

Cover Sample Data 
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Polygon: Big Sagebrush Shrubland (BSS) 
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Polygon: Bottomland Sagebrush Grassland (BSG) 
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Polygon: Bottomland Sagebrush Grassland (BSG) 

Cover Sample Data 

Date: 7/01-12/2013 
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Polygon: Pine and Juniper Woodland (PJW) 

Cover Sample Data 

Sample Date : 7/01-12/2013 

Point Line Intercept Method 
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RAMACO 

Polygon: Prairie Dog Modified Grassland (PDMG) 

Cover Sample Data 

Sample Date: 7/01-12/2013 
Point Line Intercept Method 
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RAMACO 
Polygon: Prairie Dog Modified Grassland (PDMG) 

Cover Sample Data 

Sample Date: 7 /01-12/2013 

Point Line Intercept Method 
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Cover (*Denotes Sample Location Used to Calculate Permit Area Values) 
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Polygon: Prairie Dog Modified Grassland (PDMG) 
121 Cover Sample Data 
N Sample Date: 7/01-12/2013 

" N Point Line Intercept Method 

-..J Study Area Permit Area 

" Plant Species 
n=40 n=34 

N Mean Standard Mean Standard 
121 Absolute Deviation Absolute Deviation 
N 
121 Vulpia actaflara 0.2 1.0 0.0 0.0 

Total Native Annual Grasses 0.2 1.0 0.0 0.0 
Bromus japanicus 1.5 3.6 1.2 3.6 

Bromus tectarum 12.5 15.1 11.8 15.3 
Total Introduced Annual Grasses 14.0 14.7 13.0 15.0 
Elymus smithii 9.7 8.1 9.6 8.6 

Elymus spicatus 0.4 1.0 0.4 1.1 

Hesperostipa camata 0.4 1.0 0.4 1.0 

Nassella viridula 0.2 1.0 0.2 1.1 

Paa secunda 0.8 1.6 0.5 1.1 
Total Native Cool Season Perennial 11.5 8.6 11 .1 9.0 Grasses 
Aristida purpurea 0.9 1.9 0.8 1.6 
Bautelaua gracilis 1.0 2.2 0.8 2.0 
Sparoba/us cryptandrus 0.3 1.2 0.3 1.2 
Total Native Warm Season Perennial 2.2 3.2 1.9 2.5 
Grasses 
Agropyron cristatum 2.6 5.9 3.0 6.3 

Bramus inermis 0.1 0.3 0.1 0.3 

Total Introduced Perennial Grasses 2.7 5.9 3.1 6.3 
Chamaesyce g/yptasperma 0.1 0.6 0.1 0.7 

Lappula redawskii 0.7 1.9 0.5 1.6 

Lagfia arvensis 0.2 0.7 0.1 0.3 

Plantaga pataganica 1.3 3.0 1.5 3.2 
Salanum triflarum 0.1 0.4 0.1 0.5 
Total Native Annual Forbs 2.4 4.0 2.3 4.1 
Alyssum desertarum 2.4 3.0 2.2 3.0 
Amaranthus a/bus 0.3 1.9 0.4 2.1 

Bassia sieversiana 0.1 0.3 0.1 0.3 

Brassica juncea 0.1 0.6 0.1 0.7 

Medicaga /upulina 0.5 3.2 0.6 3.4 

Palyganum argyrocalean 0.1 0.3 0.1 0.3 
Pa/yganum aviculare 0.6 1.8 0.6 1.9 

Palyganum canvalvulus 0.2 1.3 0.2 1.4 

Sisymbrium altissimum 0.1 0.4 0.1 0.5 

Total Introduced Annual Forbs 4.4 6.8 4.4 7.3 
Melilatus afficinalis 0.2 0.5 0.1 0.5 

Total Introduced Biennial Forbs 0.2 0.5 0.1 0.5 
Achillea millefalium 0.2 0.5 0.2 0.6 

Ambrosia psilastachya 0.1 0.6 0.1 0.7 
Antennaria microphylla 0.2 0.7 0.2 0.8 
Dalea purpurea 0.1 0.3 0.0 0.0 
Eva/vu/us nuttallianus 0.2 0.7 0.2 0.8 

Gaura coccinea 0.1 0.3 0.1 0.3 
Grindelia squarrasa 0.1 0.3 0.0 0.0 

Heterotheca villasa 0.3 0.9 0.2 0.8 

Unum lewisii 0.1 0.3 0.1 0.3 
Lygadesmia juncea 0.3 0.9 0.3 0.9 
Pediame/um argaphyl/um 0.1 0.3 0.1 0.3 
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Polygon: Prairie Dog Modified Grassland (PDMG) 

121 Cover Sample Data 
N Sample Date: 7/01-12/2013 

" Point Line Intercept Method N 
-..J Study Area Permit Area 

" Plant Species 
n=40 n=34 

N Mean Standard Mean Standard 
121 Absolute Deviation Absolute Deviation 
N 
121 Phlox hoodii 0.7 1.7 0.8 1.8 

Psoralidium tenuiflorum 0.1 0.4 0.1 0.5 

Sphaeralcea coccinea 1.4 2.8 1.5 3.0 
Symphyotrichum falcatum 0.2 0.7 0.2 0.8 

Vicia americana 0.1 0.6 0.1 0.7 
Total Native Perennial Forbs 4.3 4.1 4.2 4.3 
Convolvulus arvensis 5.1 8.6 4.9 8.3 
Total Introduced Perennial Forbs 5.1 8.6 4.9 8.3 
Astragalus spp. 0.2 0.5 0.2 0.6 
Cirsium spp. 0.1 0.3 0.1 0.3 
Penstemon spp. 0.1 0.3 0.1 0.3 

Rumex spp. 0.1 0.3 0.0 0.0 

Total Unknown Forb Species 0.5 0.9 0.4 0.9 
Artemisia tridentata 0.2 0.7 0.0 0.0 

Chrysothamnus viscidiflorus 0.2 0.8 0.2 0.8 

Total Native Full Shrubs 0.4 1.0 0.2 0.8 
Artemisia frigida 0.8 1.6 0.9 1.7 

Artemisia ludoviciana 0.1 0.6 0.1 0.7 
Total Native Half &Sub-Shrubs 0.9 1.8 1.0 1.9 
Opuntia polyacantha 0.1 0.3 0.1 0.3 

Total Native Succulents 0.1 0.3 0.1 0.3 
Lichen 0.1 0.3 0.1 0.3 

Fungi 0.0 0.0 0.0 0.0 

Algae 0.0 0.0 0.0 0.0 

Moss 0.0 0.0 0.0 0.0 
Total Cryptograms 0.1 0.3 0.1 0.3 
Bare Ground 27.5 20.0 27.4 21 .6 

Litter 19.8 11.4 20.9 11 .6 

Rock 3.7 7.3 4.9 7.7 

Total Vegetation Cover 48.9 16.2 46.7 16.9 

Total Vegetation Cover w/out SLCV 29.8 12.9 28.5 13.3 

Total Vegetation w/Cryptograms 49.0 16.2 46.8 16.8 
Total Vegetation w/Cryptograms w/out 

29.9 12.9 28.6 13.3 
SLCV 
Total Ground Cover 72.5 20.0 72.6 21 .6 
Total Ground Cover w/out SLCV 53.4 21 .3 54.4 21 .9 

No. of Species Sampled excluding SLCV 5.4 2.2 5.3 2.2 

No.of Species Observed excluding SLCV 4.6 2.9 4.6 3.1 

Total No. of Species excluding SLCV 10.0 4.0 9.9 4.2 
Total No. of SLCV 1.5 0.8 1.4 0.8 
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RAMACO 
Polygon: Reclaimed Grassland (RG) 

Cover Sample Data 

Sample Date: 7/01-12/2013 
Point Line Intercept Method 

Sample Number 

Cover (*Denotes Sample Location Used to Calculate Permit Area Values) 

1 • 2· 3• 4• 5• 6 7* 8 9• 1 o· 
2 

2 

4 
18 

14 
14 
0 

0 

46 

0 

4 

4 

0 

0 
0 

0 

2 

0 

0 

0 

2 

0 

0 

0 
0 

0 

0 

0 
0 

0 

0 

0 
2 

0 

2 
0 

0 

0 

0 

0 

4 

34 
4 

58 
54 

58 
54 

96 
92 

6 
7 

13 

3 

12 
10 
22 
0 
0 

0 

0 

0 

0 

0 

22 
22 
0 
0 

0 

0 

0 
0 
2 

2 
4 

2 

2 
4 

0 

6 
0 

6 

0 

0 
18 
18 
0 

0 

0 

0 
0 

0 

0 

0 

12 
10 
2 

76 
52 
76 
52 

88 
64 

6 

7 

4 

2 
0 
2 
0 

38 
0 
0 
0 

38 

8 

14 
22 
0 

0 
0 

0 

2 

0 

0 

0 

2 

0 

2 

2 
0 

0 

0 

0 
0 
0 
0 

0 
0 
0 

0 
0 

0 

0 

0 

0 

8 
24 
2 

66 
64 
66 
64 

92 
90 

5 

0 

5 

0 
2 
2 

0 
24 
0 
4 

0 

28 

4 

10 
14 

0 

0 
0 

0 

2 

0 

0 

0 

2 

0 

0 
0 

0 
0 

2 

2 

4 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

10 
32 
6 

52 
46 
52 
46 

90 
84 

6 
2 

8 

2 

0 
0 
0 
0 

12 
0 

0 

0 

12 

0 

52 
52 
0 
0 
0 
0 
2 
0 
0 
0 

2 

0 

0 

0 

0 

0 

0 

0 

6 
0 

0 
6 

0 

0 

0 
0 
0 

0 

0 

0 

0 

28 
0 

72 
66 
72 
66 
100 
94 

3 
3 

6 

2 

4 

0 
4 

0 
26 
0 
0 

2 

28 

2 

0 

2 
4 

4 

0 

0 

0 

0 

0 

0 

0 

8 
0 

8 

0 

0 

2 

2 

0 
0 

2 

2 

0 

0 

0 
0 

0 

0 

0 

0 

36 
14 
0 

50 
46 

50 
46 

64 
60 

7 

4 

11 

0 
0 
0 
0 
0 

0 
0 

0 

0 

0 

56 
56 
0 

0 

0 

0 

0 
2 

0 

0 

2 

0 
0 
0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

38 
0 

58 
58 
58 
58 
96 
96 

2 

0 

2 

16 
0 

16 

0 
18 
0 

0 

0 

18 

0 
0 

0 
0 

0 

2 

2 

6 
0 

0 

0 

6 
18 
0 

18 
2 

4 

0 

6 

0 

2 
4 

6 

0 

2 

2 

0 

0 

0 

0 

0 

18 
8 

0 

74 

58 
74 
58 

82 
66 

9 

2 

11 

0 
0 
0 

0 
62 
0 

0 

0 

62 

0 

0 
0 

0 

0 
0 

0 

0 

4 

0 

0 

4 
0 

2 

2 

0 

0 

0 
0 
0 

0 
0 

0 
0 

0 

0 

0 
0 

0 

0 

0 

2 

30 
0 

68 
68 
68 
68 

98 
98 

3 

4 

2 
0 
2 

0 
56 
0 

0 

0 

56 

4 

0 

4 

0 
0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
2 

36 
0 

62 
60 
62 
60 
98 
96 

2 

3 
5 
2 

Study Area 

n=10 

Mean 
Absolute 

3.8 
1.4 
5.2 
1.8 

25.0 
1.4 

0.4 
0.2 

28.8 

1.8 
15.8 
17.6 
0.4 
0.4 
0.2 
0.2 
1.4 
0.6 
0.2 
0.2 
2.4 
2.8 

0.6 
3.4 
0.2 
1.0 
0.4 
1.6 
1.0 
0.2 
2.4 
3.6 
0.2 
0.2 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 

9.6 
25.4 
1.4 

63.6 
57 .2 
63.6 
57.2 
90.4 
84 .0 

4.9 
2.3 
7.2 
1.8 

Standard 
Deviation 

5.6 
3.1 
7.6 
5.7 

21 .3 
4.4 
1.3 

0.6 

21 .8 

2.7 
21.4 
20.9 
1.3 
1.3 

0.6 
0.6 
1.9 
1.3 

0.6 
0.6 
1.8 
5.9 
1.0 
5.7 

0.6 
2.2 
0.8 
2.5 
2.2 
0.6 
5.6 
5.6 
0.6 
0.6 
0.8 
0.0 

0.0 
0.0 
0.0 

0.0 
10.8 
11 .0 
2.1 

9.1 
7.7 
9.1 
7.7 
10.8 
14.8 

2.3 
2.1 
3.5 
1.0 

Permit Area 

n=8 

Mean Standard 
Absolute Deviation 

2.3 
1.8 
4.1 

2.3 
25.8 
1.8 

0.5 
0.0 

30.4 

2.0 
19.8 
21.8 
0.0 
0.0 

0.0 
0.0 

1.0 
0.8 
0.3 
0.3 
2.4 
0.3 
0.8 
1.1 

0.0 
0.8 
0.3 
1.1 
1.3 
0.0 
2.3 
3.6 
0.3 
0.0 
0.3 
0.0 
0.0 
0.0 
0.0 

0.0 
5.0 

28.7 
1.5 

64.8 

58.5 
64.8 

58.5 

95.0 
88.7 

4.1 
2.1 
6.3 
2.0 

4 .1 
3.5 
7.4 
6.4 

24.0 
4 .9 

1.4 
0.0 

24.3 

3.0 
22.4 
21.6 
0.0 
0.0 
0.0 
0.0 
1.1 
1.5 
0.7 
0.7 
1.3 
0.7 
1.0 
1.5 
0.0 
2.1 
0.7 
2.1 
2.4 
0.0 
6.4 
6.3 
0.7 
0.0 
0.7 
0.0 
0.0 
0.0 

0.0 
0.0 
4.3 

8.9 
2.3 

8.0 
7.5 
8.0 
7.5 
4.3 
11 .1 

1.8 
2.3 
3.3 
1.1 

DEQ Ex. 4-477



RAMACO 

Plant Species 

Bromus japonicus 

Bromus tectorum 

Total Introduced Annual Grasses 

Elymus cinereus 

Elymus lanceolatus 
Elymus smithii 

Elymus trachycaulus 

Hordeum jubatum 

Nassella viridula 

Poa secunda 

Total Native Cool Season Perennial Grasses 

Bouteloua gracilis 
Spartina pectinata 

Total Native Warm Season Perennial Grasses 

Agropyron cristatum 

Bromus inerrnis 

Dactylis glomerata 

Phleum pratense 

Poa pratensis 

Total Introduced Perennial Grasses 

Festuca spp. 

Total Unknown Grass Species 

Carex filifolia 

Carex nebrascensis 

Juncus balticus 

Schoenop/ectus pungens 

Total Native Grasslike Species 

Chenopodium berlandieri 

Galium aparine 
Total Native Annual Forbs 

Alyssum desertorum 

Bassia sieversiana 

Lepidium perfoliatum 

Medicago lupulina 

Thlaspi arvense 

Total Introduced Annual Forbs 

Cynoglossum officinale 

Lactuca serriola 

Melilotus officinalis 

Tragopogon dubius 
Total Introduced Biennial Forbs 

Achillea millefolium 

Asclepias speciosa 

Asteraceae spp. 

Comandra umbellata 
S - · - n n e 4 qµisefil1i:!t;re271'vm2 Iii 2 Iii 

Evolvulus nuttallianus 

Galium boreale 

October 2014 

0 
0 
0 

0 
0 
0 

6 
14 
0 
0 

20 

0 

26 

26 

0 

0 
0 
0 
0 

0 

0 
0 

0 

22 
8 

0 
30 
0 
0 
0 

0 

0 
0 
0 

0 

0 

0 
8 

0 

0 

8 

0 

0 
0 

0 
4 

0 
0 

2 
6 

0 
6 

0 

28 

0 
0 
0 
0 
2 

30 
0 

0 

0 

0 
6 

0 
0 
6 

12 
0 

0 

0 

0 
0 
2 

2 

0 
0 
0 

0 

0 
0 

6 

0 
6 

0 

0 
2 

0 
2 
2 

0 
0 
4 

0 

0 
0 

3 

0 

0 
0 

0 

0 

14 

0 
0 
0 

8 

22 
0 
0 
0 

0 

2 

0 

0 
0 

2 
0 

0 

0 
2 

0 
0 

2 

0 

0 
0 

0 

0 
0 

0 
0 
0 

0 

0 
0 
0 
0 

2 

0 
0 
0 
0 
0 
0 

4* 

0 

0 
0 

0 

0 

14 

0 
0 

0 
0 
14 

0 
0 
0 

2 
0 
0 

0 
0 

2 
0 

0 

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 
0 

0 
0 
0 

0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

5* 

0 
0 
0 

0 

0 
26 

0 
4 

0 
0 

30 
0 

0 
0 

0 

0 
0 
0 
0 
0 

0 
0 

0 

0 
0 

0 
0 

0 

0 
0 

2 

0 
2 

0 

0 

4 

0 
0 

0 

0 

0 

0 

0 
8 

0 
0 

0 
0 

6* 

0 
0 

0 

0 
0 
2 

2 
18 

0 
0 

22 
0 

16 

16 

0 

0 
0 
0 
2 

2 

4 

4 

0 

16 

10 

0 
26 

0 
0 
0 

0 

2 

0 

0 

0 

2 

0 

2 

0 

0 

2 
0 

2 

0 

0 
0 

0 

0 

7 

0 
0 
0 

0 
0 
0 
6 

0 
0 
6 

12 
0 

0 

0 

0 
4 

2 

0 
0 

6 

0 

0 

0 

0 
0 

0 
0 

0 
0 
0 

0 

0 
0 
0 
0 

0 

0 
0 
0 

0 
0 

0 
0 
0 

0 
0 

0 
0 

RAMACO 
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Polygon: Rough Breaks Mixed Shrubland (RBMS) 
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4.3 

58.0 

38.1 

58.2 

38.3 

90.7 

70 .8 

7.5 

7.5 

15.0 
2.1 

1.0 

0.4 

3.1 

3.8 

1.5 

4.9 

0.8 

0.4 

0.4 

0.4 

1.1 

1.0 

2.3 

0.6 
0.4 

0.4 

0.5 

2.9 

1.4 

1.2 

1.7 

0.4 

0.4 

0.8 

0.0 
0.0 

0.0 
0.8 
9.2 
9.6 
4.8 

12.7 

13.0 

12.5 

13.1 

9.2 

15.5 

2.5 

3.2 

4.3 

0.9 

TFN 6 2 /025 
1: D NO V 14 ,20 14 

Addendum DB-1-372 DEQ Ex. 4-486



RAMACO Brook Mine 

ATTACHMENT D8-1-1 

Raw Production Data 

TFN 6 2/025 
l~ CD NOV 14,201 4 

October 2014 Addendum D8-1 -373 

DEQ Ex. 4-487



mn 

RAMACO 

Plant Species 

Vulpia octoflora 

Total Native Annual Grasses 

Bromus japonicus 
Bromus tectorum 

Total Introduced Annual Grasses 

Achnatherum hymenoides 

Elymus smithii 

Elymus spicatus 

Festuca idahoensis 

Hesperostipa comata 

Nassella viridula 
Poa secunda 

Total Native Cool Season Perennial Grasses 

Aristida purpurea 

Bouteloua gracilis 

Total Native Warm Season Perennial Grasses 

Agropyron cristatum 

Bromus inermis 

Festuca ovina 
Poa bulbosa 

Total Introduced Perennial Grasses 
Carex filifo/ia 

Total Native Grasslike Species 

Lappula redowskii 

Logfia aNensis 

Plantago patagonica 

Total Native Annual Forbs 

Alyssum desertorum 

Camelina microcarpa 

Descurainia sophia 
Total Introduced Annual Forbs 

Melilotus officina/is 

Tragopogon dubius 
Total Introduced Biennial Forbs 

Achillea millefolium 

Brickellia eupatorioides 
Calochortus nuttallii 

Comandra umbellata 
Dalea purpurea 

Evolvu/us nuttallianus 
Gaura coccinea 

Heterotheca villosa 
Lygodesmia juncea 

Mertensia ciliata 

Iii ,feJITf'YnzffiJJ'rJlfum 
~d,omelum esciilentum 

Phlox hoodii 

October 201 4 

11 .59 

11.59 

46.44 
0.00 

46.44 

0.00 

42.54 

0.00 

0.00 

0.00 

0.00 

0.00 
42.54 

0.00 

2.11 
2.11 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

5.41 

5.41 

0.00 

0.00 

0.00 
0.00 

0.00 

1.56 

1.56 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

2 
0.00 

0.00 

1.74 

0.00 
1.74 

0.00 

0.91 

0.00 

0.00 
3.63 

0.00 
0.00 
4.54 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.03 

0.00 
0.00 
0.03 

0.00 

0.00 
0.00 

1.32 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

3* 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

10.35 

0.00 

0.00 

0.00 
0.00 

10.35 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.76 

0.00 

0.00 
0.76 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

2.31 

0.00 

0.00 

0.00 

0.00 

4* 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

20.27 

0.00 

13.51 

0.00 

0.00 
33.78 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9.85 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5* 

0.00 

0.00 

1.02 
0.00 

1.02 

0.00 

0.00 

7.97 

0.00 

31 .88 

0.00 

0.00 
39.85 

000 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.30 

0.00 

0.00 
1.30 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

RAMACO 
Polygon: Big Sagebrush Shrubland (BSS) 

Production Sample Data 

Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 
24* 

0.00 
0.00 

1.76 

0.00 
1.76 

0.00 

3.96 

5.94 

0.00 

3.96 

0.00 
5.94 

19.81 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

2.37 

0.00 
0.00 
2.37 

0.00 

0.00 
0.00 

1.08 

0.00 

1.39 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

3.88 

0.00 

0.00 

25* 

0.00 
0.00 

0.03 

0.00 
0.03 

0.00 

0.00 

6.85 

0.00 

6.85 

0.00 
0.00 

13.70 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

3.33 

3.33 
0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 
0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

3.03 

0.00 

0.00 

0.00 

0.00 

303 

1.01 

26* 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

4.06 

0.00 

0.00 

0.00 

0.00 
4.06 

0.00 

0.00 
0.00 

13.02 

0.00 

0.00 

0.00 
13.02 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

27* 

0.00 

0.00 

0.06 
0.00 

0.06 

0.00 

0.00 

1.40 

0.00 

8.42 

4.21 

0.00 
14.03 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 
0.03 

0.00 

0.00 

0.00 

1.06 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

28* 

4.76 

4.76 

0.00 
42.84 

42.84 

0.00 

0.00 

0.00 

0.00 
20.35 

0.00 
0.00 

20.35 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

13.05 
13.05 

0.00 

0.00 
0.00 

0.00 

4.19 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

29* 

0.00 
0.00 

0.03 

0.00 
0.03 

0.00 
0.00 

21 .37 

0.00 

0.00 

0.00 
2.37 

23.74 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.03 

0.00 
0.00 
0.03 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

30 

0.00 

0.00 
3.50 

0.00 

3.50 

0.00 

6.19 

9.29 

0.00 

0.00 

0.00 
0.00 

15.48 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.47 

4.47 

0.00 

0.00 

0.00 
0.00 

0.00 

1.51 

1.51 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

31 * 

0.00 

0.00 
1.91 

0.00 
1.91 

0.00 

3.31 

23.20 

0.00 

0.00 

0.00 
6.63 

33.14 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.38 

0.38 

7.25 

0.00 

0.00 
7.25 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.64 
0.64 

0.00 

0.00 

32* 

0.00 

0.00 
0.24 

2.15 

2.39 

0.00 

2.24 

0.75 

0.00 

4.47 

0.00 
0.00 

7.45 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.03 

0.03 

0.00 

0.00 
0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

33* 

0.00 

0.00 

0.03 
0.00 

0.03 

0.00 

0.00 

23.84 

0.00 

0.00 

0.00 
0.03 

23.87 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.03 

0.00 

0.00 
0.03 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Brook Mine 

34* 

0.00 

0.00 

6.42 
0.00 

6.42 

0.00 

0.00 

25.65 

0.00 

0.00 

0.00 
0.00 

25.65 

0.00 

2.88 
2.88 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
2.69 

0.00 
0.00 
2.69 

0.00 

1.10 
1.10 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

TFN 6 2 /025 
1 ,: D NOV 14 , 2 0 14 

Addendum 08- 1-374 DEQ Ex. 4-488



RAMACO 

Plant Species 

Psoralidium tenuiflorum 

Sphaeralcea coccinea 

Thermopsis rhombifolia 

Vicia americana 
Total Native Perennial Forbs 
Taraxacum officinale 

Total Introduced Perennial Forbs 
Total Production 

s - -nned, ~2/27/2~2~ 

October 2014 

3.87 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
3.87 1.32 
0.00 0.00 
0.00 0.00 

113.52 7.63 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
2.31 9.85 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
13.42 43.63 42.17 

RAMACO 
Polygon: Big Sagebrush Shrubland (BSS) 

Production Sample Data 
Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 
(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

0.00 0.00 0.00 0.46 0.00 
0.00 2.02 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
2.51 0.00 0.00 0.00 0.00 
8.86 9.09 0.00 1.52 4.19 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
32.80 27.19 17.08 15.64 85.19 

Brook Mine 

16.17 0.00 0.00 0.03 0.03 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 2.89 0.00 0.00 0.00 0.00 
0.00 2.11 0.00 0.00 0.00 0.00 
16.17 5.00 1.28 0.12 0.03 0.00 
0.00 0.00 0.00 0.00 0.00 000 
0.00 0.00 0.00 0.00 0.00 0.00 

39.97 29.96 43.96 10.02 23.96 38.74 

TFN 62/025 
' :v D NOV 14 ,2014 

Addendum D8-1-375 DEQ Ex. 4-489



s 

RAMACO 

Plant Species 

Vulpia octoflora 

Total Native Annual Grasses 
Bromus Japonicus 
Bromus tectorum 

Total Introduced Annual Grasses 
Achnatherum hymenoides 

Elymus smithii 

Elymus spicatus 

Festuca idahoensis 

Hesperostipa comata 

Nassella viridula 
Paa secunda 

Total Native Cool Season Perennial Grasses 
Aristida purpurea 

Bouteloua graci/is 

Total Native Warm Season Perennial Grasses 
Agropyron cristatum 

Bromus inermis 

Festuca ovina 
Paa bulbosa 

Total Introduced Perennial Grasses 
Carex filifolia 

Total Native Grasslike Species 
Lappula redowskii 

Logfia arvensis 

Plantago patagonica 

Total Native Annual Forbs 
Alyssum desertorum 

Camelina microcarpa 

Descurainia sophia 
Total Introduced Annual Forbs 
Melilotus officinalis 

Tragopogon dubius 

Total Introduced Biennial Forbs 
Achillea millefolium 

Brickellia eupatorioides 
Calochortus nuttallii 

Comandra umbel/ala 
Dalea purpurea 

Eva/vu/us nuttallianus 

Gaura coccinea 

Heterotheca villosa 

Lygodesmia Juncea 
Mertensia ciliata 

n n e &viorrff t27_,a'ffyllft) 2 riJ 
Pediomelum esculentum 
Phlox hoodii 

October 201 4 

35* 

0.00 

0.00 
0.03 

0.00 

0.03 

0.00 

1.52 

10.62 

0.00 

0.00 

0.00 

1.52 

13.65 

0.00 

4.09 

4.09 

1.52 

0.00 

0.00 

0.00 

1.52 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.03 

0.00 

0.00 

0.03 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5.16 

2.06 

36* 

0.00 

0.00 
0.06 

0.00 

0.06 

0.00 

0.00 

6.17 

0.00 

14.39 

0.00 

0.00 

20.55 
0.00 

0.00 

0.00 
3.13 

0.00 

0.00 

0.03 

3.16 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.03 

0.00 

0.00 

0.03 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

37* 

0.00 

0.00 
0.03 

0.00 

0.03 
0.00 

3.63 

7.86 

0.00 

0.00 

0.00 

0.60 

12.09 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

1.59 

1.59 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

38* 

0.00 

0.00 
3.38 

2.25 

5.63 

0.00 

0.00 

0.00 

0.00 

2.94 

0.00 

0.00 

2.94 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
8.20 

0.00 

0.00 

8.20 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.65 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

39* 

0.00 

0.00 
8.37 

12.55 

20.92 

0.00 

4.20 

18.90 

0.00 

0.00 

18.90 

0.00 

42.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
12.05 

0.58 

0.00 

12.63 
0.00 

0.00 

0.00 

0.00 

0.00 

3.81 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

RAMACO 
Polygon: Big Sagebrush Shrubland (BSS) 

Production Sample Data 
Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

40* 

0.00 

0.00 
0.00 

11.72 

11.72 
0.00 

0.00 

10.80 

0.00 

43.20 

0.00 

0.00 

54.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

41 * 42* 43* 44• 

0.00 

0.00 
0.00 

1.57 

1.57 

0.00 

13.19 

0.00 

0.00 

0.00 

0.00 

0.00 

13.19 

0.00 

0.00 

0.00 

3.30 

0.00 

0.00 

0.51 

3.81 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
3.92 

0.00 

0.00 

3.92 

0.00 

1.42 

1.42 

0.00 

0.00 

0.00 

4.74 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.03 

0.00 

0.03 

0.00 

0.00 

45.98 

0.00 

0.00 

9.20 

6.13 

61.31 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.03 

0.00 

0.00 

0.03 
0.00 

0.00 

0.00 
0.06 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

5.22 

0.00 

7.82 

0.00 

0.00 

13.04 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

5.64 

3.32 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

2.57 

23.13 

0.00 

0.00 

0.00 

0.00 

25.70 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
2.81 

0.00 

0.00 

2.81 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

45* 

0.00 

0.00 
32.26 

8.06 

40.32 

5.11 

2.55 

0.00 

0.00 

2.55 

0.00 

2.55 

12.77 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

1.22 

0.00 

1.22 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.86 

0.00 

0.00 

0.00 

0.00 

0.00 

46* 

0.00 

0.00 
0.06 

0.00 

0.06 

0.00 

0.00 

7.04 

0.00 

7 04 

0.00 

0.00 

14.07 
8.81 

0.00 

8.81 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.09 

0.00 

0.00 

0.09 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

47* 

0.00 

0.00 
0.71 

4.03 

4.74 

0.00 

0.00 

15.15 

0.00 

11 .99 

0.00 

2.77 

29.91 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.03 

0.00 

0.00 

0.03 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.68 

0.00 

0.17 

0.00 

0.00 

0.00 

0.00 

0.00 

0.85 

48* 

0.00 

0.00 
1.08 

0.00 

1.08 

0.00 

0.00 

20.20 

0.00 

0.00 

0.00 

0.00 

20.20 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
2.63 

0.00 

0.00 

2.63 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

49* 

0.00 

0.00 
29.71 

0.00 

29.71 
0.00 

48.95 

0.00 

0.00 

0.00 

5.44 

0.00 

54.39 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.06 

0.00 

0.00 

0.06 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Brook Mine 

so· 
0.00 

0.00 
6.77 
0.00 

6.77 
0.00 

0.00 

45.47 

0.00 

8.53 

2.84 

0.00 

56.84 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
3.06 

0.00 

0.00 

3.06 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.95 

0.00 

TFN 8 2 /025 
: : D NO V 14,20 14 

Addendum D8-1-376 DEQ Ex. 4-490



RAMACO Brook Mine 

RAMACO 
Polygon: Big Sagebrush Shrubland (BSS) 

Production Sample Data 

Sample Date: 7/01 -12/2013 

Plot Size : 1.0 Square Meter 

Plant Species Sample Number 
(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 
35* 36* 37* 38* 39* 40* 41* 42* 43* 44* 45* 46* 47* 48* 49* 50* 

Psoralidium tenuiflorum 0.00 0.00 0.00 0.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Sphaeralcea coccinea 0.00 0.00 2.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15.33 0.00 0.00 
Thermopsis rhombifolia 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Vicia americana 3.09 0.03 0.00 0.00 0.00 0.00 0.00 1.59 0.00 2.12 0.00 0.00 0.00 1.70 000 7 06 
Total Native Perennial Forbs 10.31 0.12 2.95 1.30 3.81 0.00 4.74 1.65 8.96 2.12 4.86 0.03 1.70 17.03 0.00 10.01 
Taraxacum officinale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 545 0.00 
Total Introduced Perennial Forbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.45 0.00 
Total Production 29.63 23.92 16.66 18.07 79.37 65.72 28.65 63.02 22.00 30.63 59.17 23.06 36.38 40.94 89.61 76.68 

s 1ned, ~2/27/2~2~ 

TFN 6 2 /025 
; : D NO V 14 , 20 14 

October 2014 Addendum D8- 1-377 DEQ Ex. 4-491



s 

RAMACO 

Plant Species 

Vulpia octoflora 
Total Native Annual Grasses 
Bromus japonicus 

Bromus tectorum 

Total Introduced Annual Grasses 
Achnatherum hymenoides 

Elymus smithii 

Elymus spicatus 

Festuca idahoensis 

Hesperostipa comata 
Nassel/a viridula 

Paa secunda 

Total Native Cool Season Perennial Grasses 
Aristida purpurea 

Bouteloua gracilis 

Total Native Warm Season Perennial Grasses 
Agropyron cristatum 

Bromus inermis 
Festuca ovina 

Paa bulbosa 

Total Introduced Perennial Grasses 
Carex filifolia 

Total Native Grasslike Species 
Lappula redowskii 

Logfia arvensis 
Plantago patagonica 

Total Native Annual Forbs 
Alyssum desertorum 

Camelina microcarpa 
Descurainia sophia 

Total Introduced Annual Forbs 
Melilotus officinalis 

Tragopogon dubius 

Total Introduced Biennial Forbs 
Achillea millefolium 

Brickellia eupatorioides 

Ca/ochortus nuttallii 
Comandra umbellata 
Dalea purpurea 

Eva/vu/us nuttallianus 

Gaura coccinea 
Heterotheca villosa 

n n e clYV0dff I'~'?'/ 2 ril 2 ril 
Mertensia ciliata 
Pediomelum argophyllum 

October 2014 

51 

0.00 
0.00 
3.86 

0.00 

3.86 
0.00 

9.99 

0.00 

0.00 
0.00 

0.00 

0.00 
9.99 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
1.21 

1.21 
0.06 

0.00 
0.00 

0.06 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

52* 

000 
0.00 
9.31 

0.00 
9.31 

0.00 

1.40 

9.81 

0.00 

8.41 
8.41 

0.00 

28.02 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.03 
0.00 

0.00 

0.03 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

53* 

0.00 
0.00 
402 

0.45 
4.47 
0.00 

2.20 

0.00 

0.00 

0.00 
0.00 

0.00 

2.20 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.03 

0.03 
0.00 

0.09 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

54* 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

3.24 
3.24 
0.00 

0.00 

0.00 
0.00 

20.86 

0.00 
0.00 

20.86 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.03 

0.00 

0.00 
0.03 

0.00 
2.83 

2.83 

0.00 

0.00 

0.00 
0.09 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

55 

0.00 
0.00 

9.55 

6.36 
15.91 

0.00 

6.59 

0.00 

12.39 
0.00 

0.00 

0.00 

18.98 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
5.31 

5.31 
5.31 

0.00 

0.00 
5.31 

0.00 

1.60 
1.60 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

RAMACO 
Polygon: Big Sagebrush Shrubland (BSS) 

Production Sample Data 
Sample Date: 7/01 -12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 
(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

56* 

0.00 
0.00 
0.00 

0.03 

0.03 
0.00 

0.00 

11 .27 

0.00 

3.76 
0.00 

0.00 

15.03 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.09 
0.00 

0.00 

0.09 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

57* 58* 59* 60 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

9.24 

0.00 

0.00 

0.00 

0.00 
9.24 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
2.17 

2.17 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.03 
0.03 
0.06 

0.00 

2.49 
11 .20 

0.00 
11 .20 

0.00 
0.00 

24.89 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.03 

0.00 
0.00 

0.03 
1.60 

0.00 
1.60 

0.00 

0.00 

0.36 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
11 .22 
11.22 

0.00 

0.00 

0.00 
0.00 
18.28 

0.00 

0.00 

18.28 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

000 
0.00 
0.06 

0.03 

0.00 
0.09 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

2.98 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
4.80 
4.80 

0.00 

14.17 

0.00 
0.00 
0.00 

15.74 
1.57 

31.48 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

2.52 

0.00 

0.00 
2.52 

2.52 
0.00 

0.00 

2.52 
0.00 

0.00 

0.00 
3.27 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

61* 

0.00 
0.00 
4.42 

0.00 

4.42 
0.00 

0.00 

0.00 

0.00 

0.00 

8.95 
0.00 

8.95 
0.00 

0.00 

0.00 
0.00 

0.00 

0 00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
5.64 
0.00 

0.00 

5.64 
0.00 

1.31 

1.31 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

62* 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

13.71 

0.00 
0.00 

13.71 
0.00 
6.86 

34.28 
0.00 

0.00 
0.00 

0.00 

0.00 

000 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.03 

0.00 
0.00 

0.03 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

2.44 

63* 

0.00 
0.00 
1.55 

13.91 

15.46 

0.00 

2.52 

2.52 

000 
0.00 

0.00 

0.00 
5.04 
0.00 

0.00 

0.00 
0.00 

0.00 

7.55 

0.00 
7.55 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
4.98 

0.00 
0.00 
4.98 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

64 

0.00 
0.00 
4.54 
0.00 

4.54 
0.00 

2902 

0.00 

0.00 
0.00 

0.00 

2.16 
31 .18 
0.00 

0.00 

0.11 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.26 
0.13 

0.40 
0.13 

0.00 
0.00 

0.13 
0.00 
1.19 

1.19 
· 1.06 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

Brook Mine 

65* 

0.00 
0.00 
1.35 

3.16 
4.51 

0.00 

0.00 

8.02 

0.00 
1203 

0.00 

0.00 

20.05 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
5.20 

0.00 
0.00 
5.20 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

TFN62/025 

66* 

0.00 
0.00 

0.00 
1.82 
1.82 

0.00 

0.00 

7.83 

0.00 
0.00 

0.00 

0.00 
7.83 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

2.85 
0.00 

0.00 
2.85 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

1~ ~0 NO V 14 ,20 14 
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RAMACO Brook Mine 

RAMACO 
Polygon: Big Sagebrush Shrubland (BSS) 

Production Sample Data 
Sample Date: 7/01-12/2013 
Plot Size: 1.0 Square Meter 

Plant Species Sample Number 
(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

51 52* 53* 54* 55 56* 57* 58* 59* 60 61 * 62* 63* 64 65* 66* 

Pediomelum esculentum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1 09 

Phlox hoodii 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Psoralidium tenuiflorum 0.00 0.00 0.00 0.00 0.00 0.00 1.78 0.00 0.00 26.18 0.00 0.00 0.00 0.00 0.00 0.00 

Sphaera/cea coccinea 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.27 0.00 0.00 0.00 1.06 0.00 0.00 

Thermopsis rhombifolia 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Vicia americana 18.97 0.03 0.00 0.03 28.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total Native Perennial Forbs 18.97 0.03 0.00 0.12 28.07 0.00 1.78 1.96 2.98 32.73 0.00 2.44 0.00 2.11 0.00 1.09 

Taraxacum officinale 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total Introduced Perennial Forbs 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total Production 34.09 37.39 6.76 27.14 75.18 15.15 13.19 28.54 32.57 74.04 20.32 36.75 33.03 39.66 29.76 13.59 

S nnedt ~2/27/2~2~ 

TFN 6 2 /025 
1_ co NOV 14 ,2014 

October 2014 Addendum D8-1-379 DEQ Ex. 4-493



RAMACO 

Plant Species 

Vu/pia octoflora 

Total Native Annual Grasses 
Bromus Japonicus 
Bromus tectorum 

Total Introduced Annual Grasses 
Achnatherum hymenoides 

Elymus smithii 

Elymus spicatus 

Festuca idahoensis 

Hesperostipa comata 

Nassella viridula 

Poa secunda 
Total Native Cool Season Perennial Grasses 
Aristida purpurea 

Bouteloua graci/is 

Total Native Warm Season Perennial Grasses 
Agropyron cristatum 

Bromus inermis 
Festuca ovina 

Poa bulbosa 

Total Introduced Perennial Grasses 
Carex filifolia 

Total Native Grasslike Species 
Lappula redowskii 

Logfia arvensis 

Plantago patagonica 

Total Native Annual Forbs 
Alyssum desertorum 

Camelina microcarpa 

Descurainia sophia 
Total Introduced Annual Forbs 

Melilotus officinalis 
Tragopogon dubius 

Total Introduced Biennial Forbs 
Achillea millefolium 

Brickellia eupatorioides 
Calochortus nuttallii 

Comandra umbel/ala 
Dalea purpurea 

Evolvu/us nuttallianus 
Gaura coccinea 

Heterotheca villosa 

Lygodesmia Juncea 
Mertensia ciliata 

S n n e il8t0'1i''t1J12?'1/1Ttii 2 Iii 
Ped,omelum esculentum 

Phlox hoodii 

October 2014 

RAMACO 
Polygon: Big Sagebrush Shrubland (BSS) 

Production Sample Data 
Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

67* 68* 

0.00 0.00 
0.00 0.00 
0.03 0.00 

0.03 1.60 
0.06 1.60 
0.00 0.00 
0.00 0.00 

5.40 0.00 
0.00 0.00 
0.00 21.53 
0.00 0.00 
2.32 0.00 
7.72 21.53 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 
0.000 0.00 
0.00 5.03 
0.00 5.03 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
1.71 6.89 
0.00 0.00 
0.00 0.00 
1.71 6.89 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
8.42 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
1.49 0.00 
0.00 0.00 

Mean 

Brook Mine 

Study Area Permit Area 
n=50 n=43 

Production 
Standard 

Mean Production 
Standard 

Deviation Deviation 

0.3 1.8 0.1 0.7 
0.3 1.8 0.1 0.7 
3.7 8.9 2.7 6.8 
2.6 6.8 2.7 7.3 
6.3 11.2 5.4 10.2 
0.1 0.7 0.1 0.8 
4.4 10.0 2.5 7.8 

8.9 10.9 10.1 11 .2 
0.2 1.8 0.0 0.0 

5.6 9.0 6.4 9.4 
1.5 4.0 1.3 3.7 
0.9 1.9 1.0 2.0 

21.6 14.8 21 .4 15.1 
0.2 1.2 0.2 1.3 

0.2 0.8 0.2 0.8 
0.4 1.4 0.4 1.5 
0.4 1.9 0.5 2.1 
0.4 3.0 0.5 3.2 
0.2 1.1 0.2 1.2 

0.01 0.1 0.0 0.1 
1.0 3.6 1.2 3.9 
0.2 0.9 0.2 1.0 
0.2 0.9 0.2 1.0 
0.1 0.4 0.0 0.0 

0.03 0.2 0.0 0.2 

0.3 1.2 0.0 0.1 
0.4 1.3 0.0 0.2 
1.7 2.7 1.7 2.8 

0.01 0.1 0.0 0.1 
0.3 1.8 0.3 2.0 
2.0 3.2 2.0 3.3 

0.03 0.2 0.0 0.2 
0.3 0.6 0.2 0.6 
0.3 0.7 0.2 0.6 
0.2 0.5 0.1 0.2 
0.1 0.6 0.1 0.6 
0.1 0.6 0.1 0.6 

0.1 0.7 0.1 0.7 

0.6 2.0 0.7 2.1 
0.1 0.5 0.1 0.5 
0.1 0.4 0.1 0.5 

0.1 0.7 0.1 0.7 
0.04 0.3 0.1 0.4 
0.01 0.1 0.0 0.1 
0.1 0.6 0.2 0.7 
0.3 0.9 0.3 1.0 
0.1 0.4 0.1 0.4 

TFN 8 2 /025 
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RAMACO 

Plant Species 

Psoralidium tenuiflorum 

Sphaeralcea coccinea 

Thermopsis rhombifolia 
Vicia americana 
Total Native Perennial Forbs 

Taraxacum officinale 
Total Introduced Perennial Forbs 

Total Production 

S - ·- -1ned, Iii 2/27 /2 Iii 2 fil 

October 2014 

RAMACO 
Polygon: Big Sagebrush Shrubland (BSS) 

Production Sample Data 
Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

67* 68* 

0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
9.91 0.00 
0.00 0.00 
0.00 0.00 
19.40 35.05 

Study Area 

n=50 

Mean Production 

1.0 

0.5 

0.1 
1.3 

4.9 
0.1 

0.1 
37.5 

Brook Mine 

Permit Area 

n=43 

Standard 
Mean Production 

Standard 
Deviation Deviation 

4.3 0.4 2.5 

2.2 0.5 2.4 

0.4 0.0 0.0 

4.8 0.4 1.3 
7.1 3.4 4.5 
0.8 0.1 0.8 
0.8 0.1 0.8 

23.7 34.4 20.5 

TFN 6 2 /0 25 
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RAMACO 

Plant Species 

Bromus 
japonicus 
Bromus 
tectorum 
Total 
Introduced 
Annual 
Grasses 
Achnatherum 
hymenoides 
Elymus 
/anceolatus 
Elymus smithii 
Elymus 
trachycaulus 
Hordeum 
jubatum 
Nassella 
viridula 
Total Native 
Cool Season 
Perennial 
Grasses 
Spartina 
pectinata 
Total Native 
Warm Season 
Perennial 
Grasses 
Agropyron 
cristatum 
Bromus 
inermis 
Phleum 
pratense 
Poa bulbosa 
Poa pratensis 
Total 
Introduced 
Perennial 
Grasses 
Carex 
nebrascensis 
Total Native 
Grasslike 
Species 
Carex spp. 
Total 
Unknown 
Grasslike 
Species 

1* 

3.36 

0.00 

3.36 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2* 

0.00 

0.00 

0.00 

0.00 

0.00 

1.33 

0.00 

0.00 

0.00 

1.33 

0.00 

0.00 

64.93 

0.00 

0.00 

0.00 
0.00 

64.93 

0.00 

0.00 

0.00 

0.00 

Lappu/a .. 2.36 0.00 
redowsku 

s -·-nnecb1a1 •~2~{s2 rillo~ 
Annual Forbs 

0.79 3.67 

October 2014 

3* 

19.33 

0.00 

19.33 

0.00 

0.00 

14.94 

0.00 

0.00 

0.00 

14.94 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5* 6* 

0.00 0.00 

14.08 0.00 

14.08 0.00 

0.00 0.00 

0.00 0.00 

53.63 24.27 

0.00 0.00 

0.00 56.62 

0.00 0.00 

53.63 80.89 

0.00 0.00 

0.00 0.00 

0.54 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

7* 

8.73 

0.00 

8.73 

0.00 

0.00 

26.25 

0.00 

0.00 

0.00 

26.25 

0.00 

0.00 

91.88 

0.00 

0.00 

13.13 
0.00 

8* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.83 

0.00 

0.00 

7.83 

41.46 

41 .46 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 0.00 0.54 0.00 105.01 0.00 

0.00 322.99 0.00 0.00 0.00 71 .13 

0.00 322.99 0.00 0.00 0.00 71.13 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

9 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

RAMACO 
Polygon: Bottomland Sagebrush Grassland (BSG) 

Production Sample Data 
Sample Dates: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

10* 11* 12 13* 14 15* 16 17* 

0.00 

1.39 

1.39 

0.00 

0.00 

30.97 

0.00 

0.00 

0.00 

30.97 

0.00 

0.00 

34.21 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

38.58 

0.00 

0.00 

0.00 
0.00 

0.00 0.00 0.00 0.05 0.83 

0.00 38.27 0.00 2.24 0.00 

0.00 38.30 0.00 2.29 0.83 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 9.13 15.37 1.33 265.21 

12.04 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 8.27 

0.00 0.00 0.00 0.00 0.00 

12.04 9.13 15.37 1.33 273.48 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 11 .96 0.00 

0.00 0.00 212.06 0.00 0.00 

18.07 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0 00 0.00 

34.21 38.58 18.07 0.00 212.06 11 .96 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 25.79 0.00 0.00 0.00 

0.00 0.00 25. 79 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.31 

0.00 0.00 0.00 0.00 0.00 0.31 

0.12 4.71 0.00 0.03 0.00 2.78 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.41 

0.00 

1.41 

0.00 

0.00 

14.30 

0.00 

0.00 

0.00 

14.30 

0.00 

0.00 

1.59 

0.00 

0.00 

0.00 

0.00 

1.59 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

18* 19* 

4.81 0.00 

0.00 0.00 

4.81 0.00 

0.00 0.00 

0.00 0.00 

75.10 78.97 

0.00 0.00 

0.00 0.00 

0.00 0.00 

75.10 78.97 

0.00 0.00 

0.00 0.00 

0.00 184.26 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

20* 

0.00 

0.00 

0.00 

0.00 

0.00 

29.98 

0.00 

0.00 

12.85 

46.77 

0.00 

0.00 

22.35 

0.00 

0.00 

0.00 

0.00 

0.00 184.26 22.35 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

21* 

6.62 

0.00 

6.62 

0.00 

0.00 

41 .00 

0.00 

0.00 

27.34 

68.34 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

22* 

10.11 

0.00 

10.11 

4.60 

0.00 

82.73 

0.00 

4.60 

0.00 

91.92 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23* 

0.59 

5.35 

5.94 

0.00 

0.00 

5.39 

0.00 

0.00 

8.09 

13.48 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.03 

24 

8.54 

2.13 

10.67 

0.00 

0.00 

71 09 

0.00 

0.00 

0.00 

71.09 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.24 21 .84 

25 

0.06 

0.00 

0.06 

0.00 

10.09 

10.09 

0.00 

0.00 

2.52 

22.70 

0.00 

0.00 

0.00 

22.70 

0.00 

0.00 

5.04 

27.74 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Study Area 

n=25 

Mean Standard 
Production Deviation 

2.6 

2.5 

5.1 

0.2 

0.4 

34.0 

0.8 

2.8 

2.0 

40.2 

1.7 

1.7 

18.0 

9.4 

0.7 

0.5 

0.2 

28.8 

15.8 

15.8 

1.0 

1.0 

0.1 

0.1 

1.4 

4.7 

8.0 

8.7 

0.9 

2.0 

55.4 

2.8 

11.4 

6.1 

57.4 

8.3 

8.3 

41 .7 

42.5 

3.6 

2.6 

1.0 

56.9 

65.6 

65.6 

5.2 

5.2 

0.5 

0.5 

4.4 

Brook Mine 

Permit Area 
n=17 

Mean 
Production 

3.2 

3.6 

6.8 

0.3 

0.0 

28.8 

0.0 

3.6 

2.8 

35.7 

0.0 

0.0 

26.5 

0.0 

0.0 

0.8 
0.0 

27.3 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

0.8 

Standard 
Deviatio 

n 

5.3 

9.6 

9.8 

1.1 

0.0 

28.4 

0.0 

13.7 

7.2 

32.8 

0.0 

0.0 

48.7 

0.0 

0.0 

3.2 

0.0 

49.9 

0.0 

0.0 

00 

0.0 

0.6 

0.6 

1.5 

TFN 6 2 /025 
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RAMACO 

Plant Species 

Alyssum 
desertorum 
Camelina 
microcarpa 
Lepidium 
perfoliatum 
Thlaspi 
arvense 
Total 
Introduced 
Annual Forbs 
Lactuca 
serriola 
Tragopogon 
dubius 
Total 
Introduced 
Biennial 
Forbs 
Achillea 
millefolium 
Ambrosia 
psilostachya 
Lygodesmia 
Juncea 
Sphaeralcea 
coccinea 
Total Native 
Perennial 
Forbs 
Cirsium 
arvense 
Convolvu/us 
arvensis 
Rumex crispus 
Taraxacum 
officinale 
Total 
Introduced 
Perennial 
Forbs 
Astragalus 
spp. 
Chenopodium 
spp. 
Polygon um 
spp. 
Sonchus spp. 

Trifolium spp. 
Total 

1* 

0.00 

0.00 

0.00 

0.79 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

28.8 
7 

0.00 

0.00 

28.8 
7 

0.00 

0.00 

0.00 

0.00 

0.00 

2* 

0.00 

0.00 

0.00 

3.67 

0.00 

0.00 

0.00 

0.00 

0.00 

9.18 

2.14 

11.32 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Unknown 0.00 0.00 
Forb Species 
Total 35.3 

nnedtrpdufl~/27 7 2 ril'2·i 
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3* 

0.00 

0.00 

0.00 

0.00 

1.81 

0.00 

1.81 

4.69 

6.52 

0.00 

0.00 

11.21 

0.00 

12.27 

0.00 

0.00 

12.27 

0.00 

0.00 

0.00 

0.00 

10.94 

4* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.47 

0.00 

0.00 

0.00 

7.47 

0.00 

7.97 

0.00 

0.00 

0.00 

5* 

0.00 

0.00 

10.18 

10.18 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6* 

0.00 

2.27 

0.76 

3.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

31.47 

0.00 

0.00 

31 .47 

6.22 

0.00 

0.00 

0.00 

0.00 

8* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9 

0.00 

0.00 

0.00 

0.00 

157.73 

0.00 

157.73 

0.00 

0.00 

0.00 

0.00 

0.09 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

34.26 

0.00 

RAMACO 
Polygon: Bottomland Sagebrush Grassland (BSG) 

Production Sample Data 
Sample Dates: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

10* 11* 12 13* 14 15* 16 17* 

2.19 

0.00 

0.00 

2.31 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.71 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

000 

0.00 

0.00 

0.00 

0.00 

19.90 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.11 

2.11 

0.00 

2.74 

0.00 

0.00 

2.74 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.78 

0.00 

1.04 

1.04 

0.00 

0.00 

0.00 

6.25 

6.25 

0.00 

0.00 

0.00 

000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.01 

0.00 

13.02 

0.00 

16.03 

0.00 

3.16 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

80.71 

0.00 

0.00 

80.71 

0.00 

13.89 

0.00 

0.00 

13.89 

0.00 

0.00 

0.00 

0.00 

0.00 

18* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

19* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.85 

0.85 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

20* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

54.58 

0.00 

0.00 

0.00 

54.58 

6.83 

49.47 

0.00 

0.00 

56.30 

0.00 

0.00 

0.00 

0.00 

0.00 

21 * 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

16.53 

0.00 

0.00 

16.53 

0.00 

6.57 

0.00 

0.00 

6.57 

0.00 

0.00 

0.00 

0.00 

0.00 

22* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23* 

0.00 

0.00 

0.00 

1.24 

0.00 

10.13 

10.13 

0.00 

0.00 

0.00 

1.00 

1.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

24 

0.09 

0.00 

0.00 

21 .93 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.80 

0.00 

3.80 

0.00 

0.00 

0.00 

0.00 

0.00 

25 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6.54 

0.00 

0.00 

2.69 

9.23 

0.00 

0.00 

0.00 

0.00 

0.00 

10.94 7.97 0.00 0.00 6.22 0.00 34.26 0.00 0.00 19.90 0.00 0.00 0.00 3.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

70.50 338.43 78.43 83.92 177.68 120.42 192.08 68.88 43.29 75.80 52.31 227.43 25.96 293.53 111 .90 79.91 264.08 180.00 98.06 102.03 31 .82 107.49 59.73 

Study Area 

n=25 

Mean Standard 
Production Deviation 

0.1 

0.1 

0.4 

2.0 

6.4 

0.5 

6.9 

2.4 

4.2 

0.4 

0.5 

7.5 

1.0 

5.8 

0.7 

0.1 

7.6 

0.2 

0.5 

0.8 

1.4 

0.4 

3.3 

120.0 

0.4 

0.5 

2.0 

4.8 

31 .5 

2.0 

31.5 

10.9 

16.3 

1.8 

1.4 

19.1 

2.3 

12.6 

2.7 

0.5 

13.5 

1.2 

1.7 

4.0 

6.9 

2.2 

8.0 

85.2 

Brook Mine 

Permit Area 

n=17 

Mean 
Production 

0.1 

0.1 

0.6 

1.6 

0.1 

0.7 

0.8 

3.5 

6.1 

0.5 

0.7 

10.8 

0.4 

8.5 

0.0 

0.0 

8.9 

0.4 

0.0 

0.0 

0.0 

0.6 

1.0 

93.3 

Standard 
Deviatio 

n 

0.5 

0.6 

2.5 

2.7 

0.4 

2.4 

2.5 

13.2 

19.7 

2.2 

1.6 

22.5 

1.7 

14.6 

0.0 

0.0 

15.9 

1.5 

0.0 

0.0 

0.0 

2.7 

3.0 

62.2 
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RAMACO 

Plant Species 

Bromus japonicus 

Bromus tectorum 
Total Introduced Annual 
Grasses 
Elymus lanceolatus 

Elymus smithii 

Elymus trachycaulus 

Horde um jubatum 

Nassella viridula 

Poa secunda 
Total Native Cool 
Season Perennial 
Grasses 
Spartina pectinata 
Total Native Warm 
Season Perennial 
Grasses 
Agropyron cristatum 

Agrostis capillaris 

Bromus inermis 
Paa pratensis 
Total Introduced 
Perennial Grasses 
Festuca spp. 
Total Unknown Grass 
Species 
Carex nebrascensis 
Schoenop/ectus pungens 
Total Native Grasslike 
Species 
Chenopodium berlandieri 

Descurainia pinnata 
Galium aparine 

Helianthus annuus 
Total Native Annual 
Forbs 
Alyssum desertorum 

Atriplex heterosperma 

Camelina microcarpa 

Descurainia sophia 

Lepidium perfoliatum 

Medicago lupulina 
Polygonum convolvulus 

Thlaspi arvense 
Total Introduced Annual 
Forbs 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

94.86 

94.86 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

20.14 
0.00 

20.14 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.37 
0.00 

3.37 

Cynoglossum officinale 0.00 

S - · - n n e 1;t;:~~'Jl:£~,J / 2 Iii 2 ~: ~~ 
Tragopogon dubius 0.00 

October 2014 

2 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

1.55 
0.00 
30.00 

31.55 

0.00 

0.00 

0.00 
1.41 

1.41 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

3 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
1.67 
0.00 
0.00 

1.67 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

000 

0.00 

82.05 
0.00 

82.05 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

38.36 
0.00 
0.00 

4* 

0.00 
0.00 

0.00 

0.00 
62.47 
0.00 
0.00 
0.00 
0.00 

62.47 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

5* 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

264.67 

0.00 
0.00 
0.03 

264.70 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.03 
0.00 
0.00 

6* 

0.00 
0.00 

0.00 

0.00 
2.85 
0.00 

45.62 
0.00 
2.85 

51.32 

0.00 

0.00 

0.00 

0.00 
0.00 
5.70 

5.70 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
3.72 

0.00 
0.00 
0.00 

3.72 

0.00 

0.83 
0.00 
0.00 

7 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.71 
0.00 
0.00 

8 

0.00 
0.00 

0.00 

0.00 
0.00 

208.08 
0.00 
0.00 
0.00 

0.71 208.08 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

123.87 0.00 
0.00 0.00 

123.87 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

9* 

3.01 
3.01 

6.02 

0.00 
37.15 
7.43 
0.00 
0.00 
0.00 

44.58 

0.00 

0.00 

59.44 

0.00 
37.15 
7.43 

104.02 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

10 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

40.75 

40.75 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
3.73 
0.00 

3.73 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

8.42 
0.00 
0.00 
0.00 

RAMACO 
Polygon: Riparian Woodland (RW) 

Production Sample Data 
Sample Date: 7/01-1 2/2013 
Plot Size: 1.0 Square Meter 

Sample Number 
(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 
11 * 12* 13 14 15* 16* 17 

66.52 4.30 0.00 9.87 0.00 68.75 0.00 
7.~ 0.00 0.00 9.~ 0.00 0.00 0.00 

73.91 

0.00 
64.70 
0.00 
0.00 
0.00 
0.00 

64.70 

0.00 

0.00 

43.14 

0.00 
0.00 
0.00 

43.14 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
2.37 
0.00 
0.00 
0.00 
0.00 
2.37 

4.74 

0.00 

2.37 
000 
0.00 

4.30 

0.00 
52.81 
0.00 
0.00 
0.00 
0.00 

52.81 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
1.70 

0.00 

0.00 
0.00 
0.00 
0.78 
0.00 
0.00 

0.78 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

107.87 
0.00 

107.87 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

19.74 

0.00 
0.70 
0.00 
0.00 
2 09 
0.00 

2.79 

0.00 

0.00 

0.00 

0.00 
0.00 
11 .14 

11.14 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.29 
0.00 
0.00 
0.00 
0.00 
0.00 

0.29 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
20.15 
0.00 
0.00 
0.00 
0.00 

20.15 

0.00 

0.00 

60.46 
0.00 
0.00 
0.00 

60.46 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

4.21 
0.00 
4.21 
0.00 
0.00 
0.00 
0.00 
0.00 

8.42 

0.00 
0.00 
0.00 
0.00 

68.75 

0.00 
4.94 
0.00 
0.00 
0.00 
0.00 

4.94 

0.00 

0.00 

000 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

10.38 
9.21 
0.00 
0.00 

19.59 

6.14 
0.00 
9.21 
0.00 
0.00 
0.00 
0.00 

30.71 

46.06 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
132.19 
0.00 

132.19 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

18* 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

100.64 
0.00 
5.59 

106.23 

0.00 

0.00 

0.00 

0.00 
0.00 
5.59 

5.59 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
32.08 
0.00 
0.00 
46.59 

0.00 
0.00 
0.00 

78.67 

0.00 

3.33 
0.00 
0.00 

19* 

1.83 
7.34 

9.17 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
2.61 
0.00 
0.00 

2.61 

3.92 
0.00 
2.61 

0.00 
0.00 
0.00 
0.00 
3.92 

10.45 

0.00 

0.00 
0.00 
0.00 

20* 

16.37 
38.19 

54.56 

0.00 
15.10 
0.00 
0.00 
0.00 
0.00 

15.10 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

5.59 
0.00 
3.72 

0.00 
0.00 
0.00 
0.00 
0.00 

9.31 

0.00 

0.00 
0.00 
0.00 

21 * 

0.00 
0.00 

0.00 

10.87 
10.87 
0.00 
43.47 
0.00 
0.00 

65.21 

0.00 

0.00 

0.00 

0.00 
43.47 
0.00 

43.47 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.03 
0.00 
0.00 
0.00 

0.03 

0.00 

0.00 
0.00 
0.00 

22 
0.00 
0.00 

0.00 

0.00 
0.00 

321 .76 
0.00 
0.00 
0.00 

23* 

11 .18 
0.00 

11.18 

0.00 
179.02 
0.00 
0.00 
0.00 

0.00 

321. 76 179.02 

0.00 0.00 

0.00 0.00 

0.00 22.33 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 22.33 

0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

25 

1.93 
0.00 

1.93 

0.00 
6.51 
0.00 
0.00 
0.00 
0.00 

6.51 

0.00 

0.00 

0.00 
0.00 
0.00 
4.73 

4.73 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
000 
0.00 

0.00 

0.03 

0.00 
0.00 
0.00 
0.00 
0.06 
0.00 
0.09 

0.18 

0.00 
0.87 
0.00 
0.00 

26 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
2.08 

2.08 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

61 .56 

61.56 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

Brook Mine 

27* 

44.52 
0.00 

44.52 

0.00 
8.34 
0.00 
0.00 
0.00 
0.00 

8.34 

0.00 

0.00 

33.34 

0.00 
0.00 
0.00 

33.34 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
5.61 

28* 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

213.87 

0.00 
0.00 
0.00 

213.87 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.36 

5.36 

0.00 

0.00 
0.00 
0.00 
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RAMACO 

Plant Species 

Total Introduced 
Biennial Forbs 
Achillea millefolium 
Agoseris aurantiaca 

Apocynum cannabinum 

Asc/epias speciosa 
Brickellia eupatorioides 

Comandra umbellata 

Equisetum /aevigatum 

Evolvulus nuttallianus 

Galium boreale 
Glycyrrhiza lepidota 

Grindelia squarrosa 

Lactuca oblongifolia 

Lepidium fremontii 

Unum /ewisii 
Symphyotrichum falcatum 

Typha latifolia 

Vicia americana 

Wyethia amplexicaulis 
Total Native Perennial 
Forbs 
Cardaria draba 

Cirsium arvense 

Convolvulus arvensis 

Medicago saliva 

Rumex crispus 

Taraxacum officinale 

Trifolium repens 
Total Introduced 
Perennial Forbs 
As/raga/us spp. 

Asteraceae spp. 
Chenopodium spp. 

Sonchus spp. 
Total Unknown Forb 
Species 
Total Production 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

11 .29 

0.00 

11 .29 

0.00 

0.00 
0.00 

30.36 

30.36 

160.02 

S nned, ~2/27/2~2~ 

October 2014 

2 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.70 

2.87 

4.57 

0.00 

0.00 
0.00 

0.00 

0.00 

37.53 

3 4• 5• 

38.36 0.00 0.03 

0.00 29.29 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 21 .33 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

1.84 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

1.84 50.62 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

123.92 113.09 264.73 

5• 

0.83 

0.00 
0.00 

0.00 

0.00 

33.10 

0.00 

0.00 

0.00 

0.00 

0.00 
3.72 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

36.82 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

98.39 

7 8 9• 

0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

000 000 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

5.56 1.96 1.72 

0.00 0.00 0.00 

5.56 1.96 1.72 

1.62 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

3.01 0.00 0.00 

4.63 0.00 0.00 

134.77 210.04 156.34 

10 

8.42 

12.23 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

12.23 

0.00 

0.00 

0.00 

0.00 

0.00 

3.16 

0.00 

3.16 

0.00 

0.00 
0.00 

0.00 

0.00 

68.29 

RAMACO 
Polygon: Riparian Woodland (RW) 

Production Sample Data 
Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 
11· 12· 13 14 15* 16* 17 

2.37 

38.37 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

1.18 

0.00 

0.00 

0.00 

0.00 

0.00 

39.55 

0.00 

0.00 

3.55 

0.00 

0.00 

0.00 

0.00 

3.55 

0.00 

0.00 
0.00 

0.00 

0.00 

231 .96 

1.70 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

32.24 

0.00 

0.00 

0.00 

0.00 

32.24 

0.00 

0.00 

0.00 

0.00 

0.00 

91.05 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.67 

0.00 

3.67 

0.00 

0.00 

0.00 

0.00 

0.00 

112.32 

0.00 

13.57 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

13.57 

0.00 

0.00 

0.00 

0.00 

0.00 

14.44 

0.00 

14.44 

0.58 

0.00 

0.00 

0.00 

0.58 

62.55 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

89.03 

0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

6.14 0.00 

0.00 0.00 
0.00 0.00 

9.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 1.35 

15.14 1.35 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

154.48 133.54 

18* 

3.33 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

16.64 

0.00 

0.00 

16.64 

210.46 

19* 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

38.64 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

38.64 

0.00 

0.00 

20.62 

0.00 

0.00 

0.00 

0.00 

20.62 

0.00 

0.00 

0.00 

0.00 

0.00 

81.49 

20· 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

78.97 

21 · 22 23* 

0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

5.53 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
2.77 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

8.30 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

27.67 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

16.60 0.00 0.00 

0.00 0.00 0.00 

44.27 0.00 0.00 

0.00 0.00 0.00 

2.77 0.00 0.00 

0.00 2.46 0.00 

0.00 0.00 0.00 

2.77 2.46 0.00 

164.05 324.22 212.53 

25 

0.87 

0.00 
1.95 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

1.95 

0.00 

0.00 

0.00 

0.00 

0.00 

2.77 

0.06 

2.83 

0.00 

0.00 

0.00 

0.00 

0.00 

19.00 

26 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.93 

0.00 

0.93 

0.00 

0.00 
0.00 

0.00 

0.00 

64.57 

Brook Mine 

27* 

5.61 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

30.67 

0.00 

0.00 

3.74 

0.00 
0.00 

34.41 

0.00 

0.00 
0.00 

0.00 

0.00 

126.22 

28* 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

219.23 

TFN 6 2 /025 
1. D NO V 14 ,2014 

Addendum D8- 1-385 DEQ Ex. 4-499



s 

RAMACO 

Plant Species 

Bromus japonicus 

Bromus tectorum 
Total Introduced 
Annual Grasses 
Elymus lanceolatus 

Elymus smithii 
Elymus trachycaulus 

Hordeum jubatum 

Nassella viridula 

Poa secunda 
Total Native Cool 
Season Perennial 
Grasses 
Spartina pectinata 
Total Native Warm 
Season Perennial 
Grasses 
Agropyron cristatum 

Agrostis capillaris 

Bromus inermis 

Poa pratensis 
Total Introduced 
Perennial Grasses 
Festuca spp. 
Total Unknown 
Grass Species 
Carex nebrascensis 
Schoenoplectus 
pungens 
Total Native 
Grasslike Species 
Chenopodium 
berlandieri 
Descurainia pinnata 
Galium aparine 

Helianthus annuus 
Total Native Annual 
Forbs 
Alyssum desertorum 
Atriplex 
heterosperma 
Camelina microcarpa 

Descurainia sophia 
Lepidium perfoliatum 

Medicago Jupulina 
Polygonum 
convolvulus 

29 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

115.50 

6.08 

121.58 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Thlaspi arvense 0.00 
Total Introduced 

n n e «ll{lua(il=i'.t~ 2 7 / 2 fil~l!I 
Cynoglossum 
officinale 

October 2014 

0.00 

30* 

34 .34 

34.34 

68.68 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

20.42 

20.42 

0.00 

0.00 

10.21 

10.21 

0.00 

0.00 

0.00 

0.00 

20.42 

0.00 

31 * 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

130.74 

130.74 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

32 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

177.48 

0.00 

177.48 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

33 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

31 .14 

31.14 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

74.66 

0.00 

74.66 

0.00 

000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

34 

0.06 

0.06 

0.1 2 

35 

0.00 

0.00 

0.00 

0.00 10.20 

31.14 3.06 

0.00 0.00 

0.00 0.00 

24.91 0.00 

6.23 0.00 

62.28 13.26 

0.00 0.00 

0.00 0.00 

0 00 0.00 

0.00 0.00 

0.00 0.00 

0.00 7.14 

0.00 7.14 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.94 

0.00 

0.00 

1.94 

0.00 

RAMACO 
Polygon: Riparian Woodland (RW) 

Production Sample Data 

Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

36 37* 38 39* 40 41 * 42 

0.00 0.00 0.00 0.00 0.00 9.57 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 

0.00 

0.00 

17.76 

0.00 

0.00 

0.00 

17.76 

0.00 

0.00 

0.00 

0.00 

155.83 

0.00 

155.83 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

136.59 

0.00 

0.00 

0.00 

136.59 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

8.00 

0.00 

0.00 

4.00 

1.40 

13.40 

0.00 

0.00 

0.00 

0.00 

0.00 

8.00 

8.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

8.42 

0.00 

0.00 

8.42 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

11 .75 

11 .75 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5.76 

0.00 

0.00 

5.76 

1.39 

12.91 

0.00 

0.00 

0.00 

0.00 

0 00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

27.82 

0.00 

0.00 

27.82 

0.00 

9.57 

0.00 

10.74 

0.00 

0.00 

0.00 

0.00 

10.74 

0.00 

0.00 

42.98 

0.00 

0.00 

0.00 

42.98 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

188.99 

0.00 

0.00 

0.00 

188.99 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.97 

1.97 

0.00 

43* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

426.45 

0.00 

0.00 

0.00 

426.45 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

44• 

138 
0.92 

2.30 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.46 

0.00 

000 

0.00 

0.00 

0.00 

4.46 

0.00 

45 

0.00 

0.00 

0.00 

46* 

1.36 

1.36 

2.72 

0.00 0.00 

42.61 46.84 

0.00 0.00 

0.00 0.00 

0.00 0.00 

28.41 0.00 

71.02 46.84 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.03 1.45 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

1.45 

0.00 

47* 

0.00 

0.00 

0.00 

0.00 

14.91 

0.00 

44.74 

44.74 

0.00 

104.39 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

44.74 

44.74 

0.00 

1.33 

1.33 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

48* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

11801 

118.01 

0.00 

0.00 

10.44 

0.00 

10.44 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

49 

0.00 

0.00 

0.00 

0.00 

0.00 

230.95 

0.00 

0.00 

0.00 

230.95 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Study Area 

n=48 

Mean 
Production 

5.7 

2.1 

7.8 

0.4 

13.1 

16.4 

5.0 

1.7 

1.0 

37.6 

7.8 

7.8 

31 .1 

0.03 

10.3 

2.9 

44.3 

2.2 

2.2 

12.2 

0.1 

12.3 

0.2 

0.3 

0.1 

0.4 

1.0 

0.4 

0.7 

0.8 

0.2 

1.0 

0.8 

0.1 

0.9 

4.9 

0.2 

Standard 
Deviation 

15.5 

7.5 

19.4 

2.1 

30.0 

63.2 

17.8 

7.3 

4.2 

68.3 

28.5 

28.5 

82.3 

0.2 

33.7 

7.6 

85.0 

10.9 

10.9 

36.9 

0.3 

36.9 

1.5 

1.4 

0.5 

2.9 

4.1 

1.4 

4.6 

2.2 

1.5 

6.7 

4.2 

0.5 

4.5 

13.7 

1.2 

Brook Mine 

Permit Area 

n=24 

Mean 
Production 

11 .0 

3.9 

14.9 

0.5 

22.1 

0.3 

9.8 

1.9 

0.4 

35.0 

4.9 

4.9 

54.3 

0.0 

3.8 

1.3 

59.4 

1.9 

1.9 

0.0 

0.1 

0.1 

0.4 

0.5 

0.0 

0.9 

1.8 

0.9 

1.3 

1.5 

0.4 

2.1 

0.0 

0.0 

1.8 

8.0 

0.0 

Standard 
Deviation 

20.8 

10.2 

25.5 

2.2 

39.5 

1.5 

24.5 

9.1 

1.3 

45.6 

24.1 

24.1 

105.9 

0.0 

11 .5 

3.1 

105.0 

9.1 

9.1 

0.0 

0.3 

0.3 

2.1 

1.9 

0.0 

4.2 

5.6 

1.9 

6.5 

2.9 

2.1 

9.5 

0.0 

0.0 

6.3 

18.1 

0.0 
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RAMACO 

Plant Species 

Lactuca serriola 
Melilotus officinalis 

Tragopogon dubius 
Total Introduced 
Biennial Forbs 
Achilfea millefolium 

Agoseris aurantiaca 
Apocynum 
cannabinum 
Asclepias speciosa 
Brickelfia 
eupatorioides 
Comandra umbellata 
Equisetum 
laevigatum 
Evo/vulus nuttalfianus 
Ga/ium boreale 

Glycyrrhiza /epidota 

Grindelia squarrosa 

Lactuca oblongifolia 

Lepidium fremontii 

Unum lewisii 
Symphyotrichum 
falcatum 
Typha latifolia 

Vicia americana 
Wyethia 
amplexicau/is 
Total Native 
Perennial Forbs 
Cardaria draba 

Cirsium arvense 

Convolvulus arvensis 
Medicago sativa 

Rumex crispus 
Taraxacum officinale 

Trifolium repens 
Total Introduced 
Perennial Forbs 
Astragalus spp. 

Asteraceae spp. 
Chenopodium spp. 

Sonchus spp. 
Total Unknown Forb 
Species 
Total Production 

October 201 4 

29 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6.65 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

9.74 

0.00 
0.00 

0.00 

16.39 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

137.97 

30* 

10.21 

0.00 

0.00 

10.21 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

119.73 

31 * 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

12.83 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

12.83 

0.00 

35.01 

0.00 
0.00 

0.00 

0.00 

0.00 

35.01 

0.00 

0.00 

0.00 
0.00 

0.00 

178.58 

32 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

177.51 

33 

0.00 

0.76 
0.00 

0.76 

0.00 

0.00 

6.81 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
4.93 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

11.74 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

118.30 

34 

0.00 

0.00 
0.00 

0.00 

1.22 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5.71 

0.00 

0.00 

0.00 

6.93 

0.00 
5.76 

0.00 

0.00 

0.00 
1.22 

0.00 

6.98 

0.00 

0.00 

0.00 

0.00 

0.00 

76.31 

35 

0.00 

0.00 
0.00 

0.00 

2.91 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.97 

0.00 

3.88 

0.00 
0.00 

0.00 

0.00 

0.00 
13.57 

0.00 

13.57 

0.00 

0.00 
0.00 

0.00 

0.00 

39.79 

RAMACO 
Polygon: Riparian Woodland (RW) 

Production Sample Data 

Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

36 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

173.59 

37* 38 39* 40 41* 

0.00 0.00 0.00 0.00 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

136.59 

0.00 

0.00 

0.00 

7.02 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

7.02 

0.00 
0.00 

0.00 

0.00 

0.00 
11 .23 

0.00 

11.23 

0.00 

0.00 

0.00 
0.00 

0.00 

48.07 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

186.26 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

186.26 

0.00 

0.00 

0.00 
0.00 

0.00 

198.01 

0.00 

0.00 

0.00 

6.96 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

6.96 

0.00 

0.00 
0.00 

5.56 

0.00 

27.82 

0.00 

33.38 

0.00 

0.00 

0.00 
0.00 

0.00 

81 .07 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

75.10 

0.00 

0.00 
0.00 

0.00 

0.00 

000 

0.00 

75.10 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

138.39 

42 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
1.85 

0.00 

0.00 

0.00 

0.00 

1.85 

0.00 

0.00 

0.00 
0.00 

0.00 

192.81 

43* 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

426.45 

44* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

148.66 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

148.66 

0.00 

0.00 

0.00 
0.00 

0.00 

155.42 

45 

0.00 

0.00 
1.19 

1.19 

12.04 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

1.78 

0.00 

0.00 

1.20 

0.00 

0.00 

0.00 

0.00 

15.02 

0.00 

0.00 

0.00 
0.00 

0.00 

10.84 

0.00 

10.84 

0.00 

0.00 

0.00 
0.00 

0.00 

98.10 

46* 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

51.01 

47* 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

7.76 

0.00 

0.00 

0.00 

7.76 

0.00 

0.00 

0.00 

15.52 

1.29 

0.00 

0.00 
0.00 

0.00 

2.59 

0.00 

3.88 

0.00 

6.47 

0.00 
0.00 

6.47 

176.33 

48* 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6.61 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6.61 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

135.06 

49 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

42.74 

0.00 

0.00 
0.00 

42.74 

273.69 

Study Area 
n=48 

Mean 
Production 

1.2 

0.02 
0.2 

1.6 

2.6 

0.04 

0.1 

0.3 

0.7 

0.1 

0.7 

0.8 

0.1 
0.1 

1.9 

0.2 

0.02 

0.03 

0.5 

0.04 

0.02 

0.03 

8.3 

7.0 

1.5 

1.8 
0.1 

0.1 

2.7 

0.1 

13.3 

0.9 

0.5 

0.1 
0.7 

2.2 

143.3 

Standard 
Deviation 

5.7 

0.1 
0.9 

5.8 

7.4 

0.3 

1.0 

1.9 

4.8 

0.8 

3.3 

5.6 

0.9 
0.7 

10.9 

1.3 

0.2 

0.2 

1.9 

0.3 

0.1 

0.2 

15.4 

34.0 

6.7 
6.7 

0.8 
0.5 

5.7 

0.4 

34.6 

6.2 

2.6 

0.4 
4.4 

7.8 

78.1 

Brook Mine 

Permit Area 
n=24 

Mean Standard 
Production Deviation 

0.7 2.2 

0.0 0.0 
0.3 1.2 

1.0 2.4 

2.8 

0.0 

0.0 

0.0 

1.4 

0.2 

1.2 

1.6 

0.3 
0.0 

3.7 

0.4 

0.0 

0.0 

0.3 

0.0 

0.0 

0.0 

11.9 

14.0 

1.3 
3.5 

0.0 

0.2 
0.9 

0.0 

19.9 

0.0 

1.1 

0.0 
0.0 

1.1 

159.9 

9.6 

0.0 

0.0 

0.0 

6.8 

1.1 

4.5 

7.9 

1.3 
0.0 

15.3 

1.8 

0.2 

0.0 

1.6 

0.0 

0.0 

0.0 

20.6 

47.6 

6.3 

9.2 

0.0 

0.8 
3.4 

0.0 

47.6 

0.0 

3.6 

0.0 
0.0 

3.6 

78.8 
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RAMACO 

Plant Species 

Bromus japonicus 

Bromus tectorum 

Total Introduced Annual Grasses 
Elymus lanceolatus 

Elymus smithii 

Elymus spicatus 

Hesperostipa comata 

Koeleria macrantha 

Nassella viridula 

Poa secunda 
Total Native Cool Season Perennial 
Grasses 
Bouteloua gracilis 

Schizachyrium scoparium 
Total Native Warm Season Perennial 
Grasses 
Carex filifolia 

Total Native Grasslike Species 
Atriplex suckleyi 

Descurainia pinnata 

Logfia arvensis 

Plan/ago patagonica 
Total Native Annual Forbs 

Alyssum desertorum 

Chenopodium album 

Medicago lupulina 

Total Introduced Annual Forbs 
Lactuca serriola 

Melilotus officinalis 

Tragopogon dubius 
Total Introduced Biennial Forbs 
Achillea millefolium 

Agoseris glauca 

Allium textile 

Antennaria microphylla 

Calochortus nuttallii 

Comandra umbellata 
Dalea candida 

Dalea purpurea 

Evolvulus nuttallianus 

Gaura coccinea 
Glycyrrhiza lepidota 

Grindelia squarrosa 

Machaeranthera grindelioides 

Musineon divaricatum 

S -· - n n e &ytro.4i 11.¢" / 2 ISi 2 ISi 
Oxytropis sericea 

Packera cana 

October 201 4 

1* 

0.00 
0.00 
0.00 
0.00 
3.29 

29 .62 
0.00 
4.20 
000 
0.00 

37.11 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
000 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2* 

0.00 
0.00 
0.00 
0.00 
0.00 
13.91 
0.00 
0.00 
0.00 
0.00 

13.91 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.26 
0.00 
4.91 
0.00 
0.00 
0.00 
0.00 
0.00 

3* 

0.00 
0.00 
0.00 
0.00 
0.00 

26 .05 
0.00 
0.00 
0.00 

4* 

0.03 
0.00 
0.03 
0.00 
0.00 
14.91 
0.00 
0.00 
0.00 

0.00 0.00 

26.05 14.91 

0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
13.13 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

5* 

0.00 
0.00 
0.00 
2.01 
2.01 
0.00 
0.00 
0.00 
0.00 
0.00 

4.02 

0.00 
0.00 

0.00 

0.00 
0.00 
1. 71 
0.00 
0.00 
0.00 
1.71 
0.03 
0.25 
0.00 
0.28 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.28 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

6* 

0.00 
0.00 
0.00 
0.00 
3.17 
0.00 
0.00 
0.00 
0.00 
0.00 

3.17 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.17 
0.00 
4.17 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.63 
0.00 
0.00 
0.00 
0.46 
0.00 
0.00 
0.00 

7 

2.41 
0.00 
2.41 
0.00 
3.12 
0.00 
8.06 
0.00 
2.04 
0.00 

13.22 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.55 
0.00 
0.00 
2.55 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.45 
0.00 
0.00 
0.00 
9.59 
0.00 
0.00 
0.00 
2.85 
0.00 
0.00 
0.00 

8* 

0.00 
0.00 
0.00 
0.00 
6.16 
7.04 
0.00 
0.00 
4.40 
0.00 

17.59 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.54 
3.35 
3.89 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.85 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

9* 

0.00 
0.03 
0.03 
0.00 
2.89 
0.00 
0.00 
1.37 
0.00 
0.00 

4.26 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.94 
0.00 
0.00 
2.94 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.17 
0.00 
0.00 
0.00 

RAMACO 
Polygon: Rough Breaks Mixed Shrubland (RBMS) 

Production Sample Data 

1 o· 
0.00 
0.00 
0.00 
6.69 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

6.69 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.00 
0.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

11 

0.03 
0.00 
0.03 
0.00 
0.00 
0.00 
4.38 
0.00 
0.00 
0.00 

4.38 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
12.81 
0.00 
0.00 
0.00 
15.22 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Sample Date: 7/01-12/2013 
Plot Size: 1.0 Square Meter 

Sample Number 
(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 
12 13 14* 15* 32* 33* 34* 35* 36* 

6.77 0.24 0.00 0.00 0.00 0.00 3.51 0.00 
0.00 4.U QOO o.ro 0.00 QOO 0.00 0.00 

2.81 
0.00 
2.81 
0.00 

14.66 
34.22 
0.00 
0.00 
0.00 

6.77 
0.00 
0.94 
0.00 
0.94 
0.00 

4.71 
0.00 
0.17 
0.00 
0.00 
0.00 

0.00 0.03 0.00 0.00 3.51 0.00 
0.00 
0.00 
15.16 
3.79 
0.00 

0.00 
16.90 
0.00 
0.00 
0.00 

0.00 
1.82 

16.41 
0.00 
0.00 

0.00 
1.26 

23 .89 
0.00 
0.00 

0.00 
7.39 

66.55 
0.00 
0.00 

0.00 
0.00 

27.68 
0.00 
0.00 

0.00 0.00 0.00 QOO 0.00 0.00 0.00 0.00 
0.00 

1.88 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.03 
1.16 
0.00 
1.22 
2.38 
0.00 
0.00 
0.00 
0.00 
3.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.39 
0.00 
0.00 
0.00 

0.00 

0.17 

0.00 
3.32 

3.32 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.06 
0.00 
0.00 
0.00 
0.00 
1.16 
0.00 
0.00 
1.16 
1.46 
4.39 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

18.95 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

16.90 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.03 
0.06 
0.00 
0.00 
0.06 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

18.23 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.00 
0.03 
0.00 
0.00 
0.00 
4.79 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 

25.15 73.94 

0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.03 
0.00 0.00 
0.00 0.00 
0.00 0.03 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
2.49 0.00 
0.00 0.00 
5.05 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

27.68 48.88 

0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
2.31 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
3.98 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

37* 

0.00 
0.00 
0.00 
0.00 
1.68 

13.40 
0.00 
0.00 
0.00 
1.68 

16.75 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.00 
0.00 
0.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

38* 

0.09 
0.00 
0.09 
0.00 
8.37 
75.37 
0.00 
0.00 
0.00 
0.00 

83.74 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.00 
0.00 
0.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.65 
0.00 
0.00 
0.00 
0.00 
1.29 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

39* 

0.00 
0.00 
0.00 
0.00 
0.00 
17.46 
0.00 
0.00 
0.00 
0.00 

17.46 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
4.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.60 

40* 

1.56 
0.00 
1.56 
0.00 
0.00 

23.78 
0.00 
0.00 
0.00 
0.00 

23.78 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.86 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.52 
0.00 
0.00 
0.00 
0.00 
0.00 

41* 

0.00 
0.00 
0.00 
0.00 
0.00 
19.71 
0.00 
0.00 
0.00 
0.00 

19.71 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
9.49 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 

42* 

0.00 
18.50 
18.50 
0.00 
0.00 
0.00 

26.26 
0.00 
0.00 
0.00 

26.26 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.89 
0.00 
0.89 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.43 
6.43 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

43* 

0.00 
0.00 
0.00 
0.00 
0.00 
18.59 
0.00 
0.00 
0.00 
0.00 

18.59 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.05 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

44* 

90 .79 
22.70 
113.49 
0.00 
0.00 
0.00 
15.87 
0.00 
0.00 
0.00 

15.87 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.79 
0.00 
0.00 
0.79 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.76 
0.00 

Brook Mine 

45* 

19.12 
0.00 
19.12 
0.00 
0.00 
18.63 
0.00 
0.00 
0.00 
0.00 

18.63 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.92 
3.92 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.21 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

46 

0.00 
0.00 
0.00 
0.00 
0.00 

28.01 
0.00 
0.00 
0.00 
0.00 

28.01 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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RAMACO Brook Mine 

RAMACO 

Polygon: Rough Breaks Mixed Shrubland (RBMS) 

Production Sample Data 

Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Plant Species Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

1* 2* 3* 4* 5* 6* 7 8* 9* 10* 11 12 13 14* 15* 32* 33* 34* 35* 36* 37* 38* 39* 40* 41 * 42* 43* 44* 45* 46 

Pediomelum argophyllum 0.00 11.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Pediomelum esculentum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Phlox hoodii 13.51 0.00 5.25 8.14 0.00 0.00 0.00 0.00 3.17 0.00 0.00 0.00 0.00 3.28 0.00 0.03 0.00 0.00 0.00 0.00 0.03 0.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.09 

Psoralidium lanceolatum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.84 0.00 0.00 0.00 3.29 0.00 0.00 0.00 4.26 0.00 0.00 0.00 

Psoralidium tenuiflorum 0.00 12.61 7.88 18.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.73 0.00 0.00 0.00 0.00 11 .56 0.00 4.04 11 .02 0.00 0.00 1.35 0.00 0.00 0.00 0.00 0.00 0.00 

Ratibida columnifera 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sphaera/cea coccinea 0.00 0.00 0.00 0.00 0.00 0.00 1.07 4.26 4.22 0.00 0.00 0.00 0.00 0.00 5.10 0.00 0.00 0.03 0.00 0.00 0.00 3.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Stenotus armerioides 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.01 0.00 0.00 0.00 

Symphyotrichum falcatum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.28 0.00 0.00 0.00 2.61 0.00 0.00 0.00 0.00 0.00 0.00 

Vicia americana 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 1.29 0.00 0.00 0.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.88 0.00 0.17 0.00 0.00 0.81 0.00 0.00 0.00 

Total Native Perennial Forbs 13.51 30.12 26.26 27.13 2.28 5.09 20.02 6.81 10.56 1.29 28.03 5.41 7.32 3.97 5.10 4.88 7.54 11.59 13.37 10.32 11.05 10.34 8.91 9.51 9.49 0.00 10.13 3.76 2.21 1.09 

Astragalus cicer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Convolvulus aNensis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.31 0.00 0.00 0.00 0.00 0.00 0.00 17.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18.37 0.00 1.77 38.45 0.00 0.00 0.00 0.00 

Taraxacum officinale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total Introduced Perennial Forbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.01 0.00 0.00 0.00 0.00 0.00 0.00 17.01 0.00 0.00 0.00 0.00 0.00 0.00 2.59 18.37 0.00 1.77 38.45 0.00 0.00 0.00 0.00 

Eriogonum spp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Penstemon spp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.38 

Total Unknown Forb Species 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.38 

Total Production 50.62 44.03 52.31 42.07 8.29 12.43 38.20 33.30 17.79 8.01 32.44 16.47 16.74 22.92 39.13 23.14 32.69 89.07 41 .05 62.01 27.83 96.79 44.74 34.85 30.97 90.53 28.72 133.91 43.88 33.48 

s - -nned, ~2/27/2~2~ 
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RAMACO 

Plant Species 

Bromus japonicus 

Bromus tectorum 

Total Introduced Annual Grasses 

Elymus lanceolatus 

Elymus smithii 

Elymus spicatus 

Hesperostipa comata 

Koeleria macrantha 

Nassel/a viridula 

Poa secunda 

Total Native Cool Season Perennial Grasses 

Bouteloua gracilis 

Schizachyrium scoparium 

Total Native Warm Season Perennial Grasses 

Carex filifolia 

Total Native Grasslike Species 

Atriplex suck/eyi 

Descurainia pinnata 

Logfia arvensis 

P/antago patagonica 

Total Native Annual Forbs 
Alyssum desertorum 

Chenopodium album 

Medicago lupulina 

Total Introduced Annual Forbs 

Lactuca serriola 

Melilotus officinalis 

Tragopogon dubius 

Total Introduced Biennial Forbs 

Achillea millefolium 

Agoseris glauca 

Allium textile 

Antennaria microphylla 

Calochortus nuttallii 

Comandra umbellata 

Dalea candida 

Dalea purpurea 

Evolvulus nuttallianus 

Gaura coccinea 

Glycyrrhiza lepidota 

Grindelia squarrosa 

Machaeranthera grindelioides 

S - · - n n e 11.ufines, '2!~'2,qiJlf 2 (iJ 2 (iJ 
Oxytropis lambertii 

Oxytropis sericea 

October 2014 

47* 

0.00 

0.00 

0.00 

0.00 

0.00 

16.68 

0.00 

0.00 

8.34 

2.78 

27.80 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

3.57 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

48* 

0.00 

0.00 

0.00 

0.00 

0.00 

18.27 

0.00 

0.00 

0.00 

0.00 

18.27 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.84 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

49* 50 

0.00 7.20 

0.00 0.03 

0.00 7.23 

0.00 0.00 

0.00 7.20 

14.06 0.00 

0.00 28.80 

0.00 0.00 

0.00 0.00 

0.00 0.00 

14.06 36.00 

3.52 0.00 

0.00 0.00 

3.52 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.03 

0.00 0.00 

0.00 0.00 

0.00 0.03 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

1.76 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

51 * 

0.74 

0.00 

0.74 

0.00 

0.00 

37.37 

0.00 

0.00 

0.00 

0.00 

37.37 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

52* 

0.00 

0.00 

0.00 

0.00 

4.81 

43.33 

0.00 

0.00 

0.00 

0.00 

48.14 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.06 

0.00 

0.00 

4.00 

4.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

RAMACO 
Polygon: Rough Breaks Mixed Shrubland (RBMS) 

Production Sample Data 

Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

53 54 55 56 57* 58 59* 60 

7.42 

0.00 

7.42 

0.00 

1.38 

0.00 

1.93 

0.00 

0.00 

0.00 

3.31 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.09 

0.09 

2.96 

0.00 

0.00 

2.96 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

10.84 

0.00 

10.84 

0.00 

13.67 

0.00 

0.00 

0.00 

0.00 

0.00 

13.67 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.42 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.87 

0.00 

0.87 

0.00 

0.00 

0.00 

2.05 

0.00 

8.20 

0.00 

10.25 

0.00 

0.00 

0.00 

1.52 

1.52 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

2.45 

2.48 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.57 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.03 

0.00 

0.00 

0.00 

7.21 

0.00 

7.21 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.80 

0.00 

1.80 

2.27 

2.27 

0.00 

0.00 

0.00 

1.11 

1.11 

1.93 

0.00 

0.00 

1.93 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6.76 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.06 

0.00 

0.06 

2.94 

0.00 

1.61 

0.00 

0.00 

0.00 

0.80 

5.35 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.03 
0.00 

0.00 

0.00 

0.00 

1.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.05 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5.29 

0.00 

5.29 

0.00 

2.34 

0.00 

0.00 

0.00 

0.00 

0.00 

2.34 

0.78 

0.00 

0.78 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
1.44 

0.00 

0.00 

1.44 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.12 

2.27 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.94 

0.00 

0.00 

0.00 

0.00 

0.00 

2.25 

0.00 

20.22 

0.00 

0.00 

0.00 

22.47 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

8.00 

0.00 

1.44 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5.29 

0.00 

5.29 

0.00 

9.76 

000 

1.72 
0.00 

0.00 

0.00 

11 .48 

0.00 

0.00 

0.00 

0.03 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.36 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

61 * 

0.00 

0.00 

0.00 

13.73 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

13.73 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.72 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

62* 

000 

8.39 

8.39 

17.66 

10.60 

0.00 

0.00 

0.00 

7.06 

000 

35.32 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
3.14 

0.00 

0.00 

3.14 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

63* 

3.84 

0.00 

3.84 

5.19 

2.22 

0.00 

0.00 

0.00 

0.00 

0.00 

7.41 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.31 

0.31 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.78 

2.78 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

2.18 

0.00 

0.00 

64* 

0.00 

0.00 

0.00 

000 

0.00 

20.50 

000 

0.00 

0.00 

0.00 

20.50 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.03 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

65* 

1.64 

0.41 

2.05 

7.39 

0.00 

4.93 

0.00 

0.00 

0.00 

0.00 

12.32 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.03 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.88 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

66* 

0.00 

0.00 

0.00 

6.08 

0.00 

14.18 

0.00 

0.00 

0.00 

000 

20.26 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.82 

0.00 

0.00 

11 .67 

0.00 

0.00 

0.00 

0.00 

0.00 

Study Area 

n=50 

Mean 
Production 

3.6 

1.1 

4.7 

1.2 

2.6 

13.2 

2.3 

0.1 

0.6 

0.1 

20.1 

0.1 

0.1 

0.2 

0.1 

0.1 

0.03 

0.02 

0.02 

0.03 

0.1 

0.3 

0.01 

0.2 

0.5 

0.02 

0.1 

0.3 

0.4 

0.2 

0.1 

0.04 

0.2 

0.01 

0.7 

0.3 

0.5 

0.04 

1.1 
0.2 

0.3 

0.04 

0.2 

0.04 

0.1 

Standard 
Deviation 

13.1 

4.3 

16.3 

3.5 

4.2 

16.9 

6.4 

0.6 

2.0 

0.5 

16.8 

0.6 

0.5 

0.7 

0.4 

0.4 

0.2 

0.1 

0.1 

0.2 

0.3 

0.9 

0.0 

0.7 

1.1 

0.2 

0.6 

1.2 

1.3 

0.7 

0.6 

0.3 

1.1 
0.1 

2.1 

1.2 

2.0 

0.2 

2.9 

1.7 

1.1 
0.3 

0.7 

0.3 

0.5 

Brook Mine 

Permit Area 

n=38 

Mean Standard 
Production Deviation 

3.3 

1.3 

4.6 

1.6 

2.4 

16.7 

1.7 

0.1 

0.5 

0.1 

23.1 

0.1 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.2 

0.0 

0.1 

0.3 

0.0 

0.1 

0.4 

0.5 

0.2 

0.0 

0.1 

0.2 

0.0 

0.2 

0.1 

0.6 

0.0 

0.8 

0.3 

0.4 

0.0 

0.2 

0.0 

0.1 

14.9 

4.8 

18.7 

3.9 

4.2 

17.6 

5.8 

0.7 

1.9 

0.5 

17.1 

0.6 

0.0 

0.6 

0.0 

0.0 

0.3 

0.1 

0.1 

0.1 

0.3 

0.7 

0.0 

0.6 

0.9 

0.0 

0.7 

1.4 

1.5 

0.7 

0.0 

0.4 

1.3 

0.1 

0.6 

0.8 

2.3 

0.3 

1.9 

1.9 

1.2 

0.0 

0.6 

0.0 

0.6 
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RAMACO Brook Mine 

RAMACO 

Polygon: Rough Breaks Mixed Shrubland (RBMS) 

Production Sample Data 

Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Plant Species Sample Number Study Area Permit Area 
(*Denotes Sample Location Used to Calculate Permit Area Values) n=50 n=38 

Oven-dry Weight (grams/square meter) Mean Standard Mean Standard 
47* 48* 49* 50 51 * 52* 53 54 55 56 57* 58 59* 60 61 * 62* 63* 64* 65* 66* Production Deviat ion Production Deviation 

Packera cana 0.00 4.19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1 0.6 0.2 0.7 
Pediomelum argophyllum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.2 1.6 0.3 1.8 
Pediomelum escu/entum 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00 1.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.2 0.0 0.1 
Phlox hoodii 1.61 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.00 0.00 2.53 0.00 0.00 0.00 0.00 0.00 0.62 7.07 2.20 11 .27 1.3 2.9 1.7 3.3 
Psoralidium lanceolatum 0.00 0.00 0.00 0.00 6.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.4 1.4 0.5 1.6 
Psoralidium tenuiflorum 0.00 6.21 4.03 0.00 0.00 5.33 0.00 0.00 3.59 0.00 0.00 0.00 1.89 0.00 0.00 0.00 0.00 0.00 0.00 14.09 2.1 4.4 2.6 4.9 
Ratibida columnifera 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.66 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.2 0.0 0.0 
Sphaeralcea coccinea 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.32 0.00 0.4 1.2 0.5 1.4 
Stenotus armerioides 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1 0.3 0.1 0.4 
Symphyotrichum falcatum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.2 1.0 0.2 1.1 
Vicia americana 7.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.3 1.1 0.3 1.3 
Total Native Perennial Forbs 14.09 12.24 5.79 0.00 6.90 9.33 0.00 1.42 14.65 6.76 7.60 8.33 11.33 5.02 1.72 0.00 2.81 7.07 4.39 39.84 9.2 8.5 9.7 8.5 
Astraga/us cicer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.3 0.0 0.3 
Convolvulus arvensis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.77 5.04 0.00 17.68 0.00 2.1 6.8 2.7 7.7 
Taraxacum officinale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.1 0.4 0.1 0.5 
Total Introduced Perennial Forbs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.81 0.00 0.00 2.86 5.04 0.00 17.68 0.00 2.2 6.8 2.8 7.7 
Eriogonum spp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.53 0.00 0.00 0.00 2.58 0.00 0.00 0.00 0.00 0.00 0.1 0.5 0.1 0.6 
Penstemon spp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1 0.6 0.0 0.0 
Total Unknown Forb Species 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.53 0.00 0.00 0.00 2.58 0.00 0.00 0.00 0.00 0.00 0.2 0.8 0.1 0.6 
Total Production 41 .92 30.51 23.37 43.26 45.01 61.53 13.78 25.93 29.77 21 .08 15.57 18.18 35.61 21 .82 18.03 49.71 22.19 27.60 36.47 60.10 37.7 24.0 41 .3 26.0 

s -· -nned, ~2/27/2~2~ 
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RAMACO 

Plant Species 

Echinochloa muricata 

Total Native Annual Grasses 

Bromus japonicus 

Bromus tectorum 

Total Introduced Annual Grasses 

Elymus smithii 

Elymus spicatus 

Festuca idahoensis 

Hesperostipa comata 
Nassella viridula 

Paa secunda 
Total Native Cool Season Perennial 
Grasses 
Aristida purpurea 

Bouteloua gracilis 
Buchloe dactyloides 

Calamagrostis purpurascens 
Total Native Warm Season Perennial 
Grasses 
Festuca ovina 

Total Introduced Perennial Grasses 

Descurainia pinna/a 

Helianthus annuus 

Logfia arvensis 

Total Native Annual Forbs 

Alyssum desertorum 

Camelina microcarpa 

Descurainia sophia 
Sisymbrium altissimum 

Total Introduced Annual Forbs 
Melilotus officinalis 

Tragopogon dubius 

Total Introduced Biennial Forbs 

Ambrosia psilostachya 
Brickellia eupatorioides 

Dalea purpurea 

Eriogonum pauciflorum 

Eva/vu/us nuttallianus 
Galium borea/e 

Gaura coccinea 

Lactuca tatarica 

Lomatium foeniculaceum 

s---nnel:f~odeff2jl''27 /2 (ii 2 (ii 
Musineon divaricatum 

Oxytropis sericea 

October 2014 

RAMACO 
Polygon: Scoria Grassland (SG) 

Production Sample Data 

Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 
1* 2* 3* 4* 5* 6* 7* 8* 9* 10* 11* 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 

22.34 

22.34 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.19 
0.00 

0.00 

0.00 
4.19 

0.00 

0.00 

0.00 

0.00 
11.22 

0.00 

0.00 
22.66 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9.99 

89.90 

99.89 

0.00 

0.00 

0.00 
10.96 
0.00 

0.00 

10.96 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

1.35 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5.26 

0.00 
5.26 

0.00 

0.00 

10.53 

2.63 

0.00 

0.00 

0.00 

2.63 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 
0.00 
0.03 

0.00 

0.00 

0.00 

0.00 
0.00 

9.46 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.62 

49.81 

52.43 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.90 
0.00 

0.00 

0.00 

0.90 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.83 
0.00 

0.00 

0.00 
1.83 

0.00 

125 
1.25 

0.00 

0.00 
15.76 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

4.07 

23.09 

27.16 

1.21 

23.07 

0.00 

0.00 

000 

0.00 

24.28 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

3.94 

0.00 
0.00 

3.94 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

42.99 

42.99 

0.00 

0.00 

0.00 

3.20 

0.00 

0.00 

3.20 

000 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 
0.00 

0.00 

0.00 
0.03 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

1.50 

0.00 

0.00 

0.00 

0.00 

0.00 

5.48 

0.00 

5.48 

0.00 

12.62 

0.00 

0.00 
0.00 

0.00 

12.62 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

8.91 

0.00 
0.00 

0.00 

8.91 

0.00 

0.00 
0.00 

0.00 

0.00 

7.38 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.06 

0.06 

5.50 

12.83 

0.00 

0.00 

0.00 

0.09 

18.42 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.03 

0.00 

0.00 
0.00 

0.03 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

4.03 

0.00 

0.00 

0.00 

0.00 

12.08 

7.11 

36.38 

43.49 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.06 

0.03 
7.30 

0.00 

0.00 

7.36 

0.00 

0.00 
0.00 

0.00 

0.00 

1.32 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

1.78 

3.55 

0.76 

14.44 

0.00 

0.00 
6.55 

0.00 

21 .75 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.03 

0.00 
0.00 

0.00 

0.03 

0.03 

0.00 
0.03 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

53.11 

0.00 

0.00 

0.00 

0.00 

53.11 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

2.73 

2.73 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

12* 13* 14 * 15* 16* 17* 18* 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.03 0.00 0.00 0.00 
1.13 

10.21 

11.34 

9 09 

1.14 

0.00 

0.00 
1.14 

0.00 

11.36 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9.45 
0.00 

0.00 

0.00 
9.45 

0.00 

6.91 

6.91 

0.00 

0.00 
0.74 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

000 
120.4 

2 
120.4 

2 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
66.69 

0.00 

66.69 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

9.41 

0.00 

0.00 

5.35 

0.00 

0.00 

0.00 

0.00 

11.47 

0.00 

5.74 

0.00 

1.91 

19.12 

0.00 

0.00 
2.26 

0.00 

2.26 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.06 
0.00 

0.00 
0.00 

0.06 

0.00 

0.00 

0.00 

0.00 
0.00 

6.05 

0.00 

000 
0.00 

0.00 

0.00 

0.00 

0.00 

0.86 

0.00 

0.03 

0.03 

0.06 

0.00 

20.95 

0.00 

23.28 

0.00 

2.33 

46.56 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 
0.00 

0.00 

0.00 
0.03 

0.00 

0.00 

0.00 

0.00 

0.00 
3.49 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

8.27 

19.29 

27.55 

0.00 

1.48 

0.00 

0.00 
0.00 

0.00 

1.48 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

50.79 
0.00 

0.00 

50.79 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

64.39 

0.00 

0.00 

0.00 

0.00 

64.39 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.26 

5.27 

7.53 

0.00 

0.00 

0.00 

62.13 

0.00 

0.00 

62.13 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

19* 

0.00 

0.00 

000 

0.09 

0.09 

0.00 

0.00 

0.00 

62.13 
0.00 

0.00 

62.13 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.03 

0.00 
0.00 

0.00 

0.03 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

20* 

0.00 

0.00 

0.00 

0.09 

0.09 

0.00 

28.06 

0.00 

7.01 

0.00 
0.00 

35.07 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

21* 

0.00 
0.00 

8.43 

33.73 

42.16 

0.00 

0.00 

0.00 

9.68 

0.00 
0.00 

9.68 

000 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 
0.03 

0.00 
0.00 

0.00 

0.00 
0.00 

5.32 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

22* 23* 24* 

0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 

0.00 

0.00 

8.52 

25.56 

0.00 

0.00 
0.00 
0.00 

34.08 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

000 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

000 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

31 .30 

31.30 

0.00 

0.00 

0.00 

25.61 

0.00 

0.00 

25.61 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.03 

0.00 
000 
0.00 

0.03 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

30.56 

0.06 
105.0 

2 
105.0 

8 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

25* 26* 

0.00 0.00 
0.00 0.00 

0.09 

0.00 

0.09 

0.00 

17.26 

0.00 

4.93 
0.00 

2.47 

24.66 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.03 

0.00 
0.00 

0.00 

0.03 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

52.70 

52.70 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

4.66 

0.00 

0.00 
9.84 

14.50 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

27* 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

2.64 

2.92 

0.00 

0.00 

0.00 

5.56 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5.17 

0.00 
5.17 

0.03 

0.00 

0.00 
0.00 

0.09 

0.00 

0.00 
0.00 

3.88 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

28* 

0.00 
0.00 

0.00 

15.33 

15.33 

0.00 

15.74 

0.00 

0.00 

0.00 

0.00 

15.74 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.76 
0.76 

0.00 

0.00 
1.53 

0.00 

0.00 
0.00 

0.00 

0.00 
3.05 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

Brook Mine 

29* 30* 

0.00 0.00 
0.00 0.00 

0.00 

36.18 

36.18 

0.00 

4.64 

0.00 

0.00 
0.00 

0.00 

4.64 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.09 
0.00 

0.69 
2.78 

0.00 

2.09 
0.00 

0.00 
2.09 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.50 

0.62 

3.12 

0.00 
58.9 

0 
0.00 

0.00 
0.00 

0.00 
58.9 

0 
0.00 

2.57 

0.00 

0.00 

2.57 

0.00 
0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.81 

0.00 
0.00 

0.81 

0.00 

0.00 
0.00 

0.00 

0.00 

6.53 

6.53 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TFN 6 2 /025 
1~ D NOV 14,2014 

Addendum D8-1-392 DEQ Ex. 4-506



RAMACO Brook Mine 

RAMACO 
Polygon: Scoria Grassland (SG) 

Production Sample Data 

Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 
Plant Species 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

1* 2* 3* 4* 5* 6* 7* 8* 9* 10* 11 * 12* 13* 14* 15* 16* 17* 18* 19* 20* 21 * 22* 23* 24* 25* 26* 27* 28* 29* 30* 

Pediomelum argophyl/um 0.00 0.00 0.00 0.00 0.00 0.00 3.69 0.00 0.00 0.00 0.00 1.72 0.00 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Pediomelum esculentum 0.00 0.00 0.00 1.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Phlox hoodii 0.00 0.00 0.00 0.00 0.00 0.00 0 00 16.11 0.00 3.12 0.00 0.00 0.00 2.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Psoralidium tenuiflorum 79.63 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.74 4.28 0.00 0.00 0.00 0.00 7.64 0.00 0.00 

Sphaeralcea coccinea 0.00 0.00 1.03 0.00 2.50 0.00 9.45 8.05 4.87 4.69 0.00 0.00 0.00 0.86 0.00 6.55 0.00 22.40 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.88 0.00 0.00 0.00 

Symphyotrichum falcatum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Vicia americana 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 202 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 

Total Native Perennial Forbs 113.5 
1.35 10.61 17.15 2.50 1.50 20.52 40.27 8.68 7.81 0.00 2.46 14.76 13.96 6.98 6.55 0.00 28.40 0.03 0.00 5.32 2.80 34.84 0.00 0.00 0.00 7.75 10.69 0.00 

13.0 
1 6 

Astraga/us cicer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Medicago sativa 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.05 0.00 0.00 

Taraxacum officinale 0.00 0.00 0.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 

Total Introduced Perennial Forbs 0.00 0.00 0.34 0.00 0.00 0.00 0.00 0.00 1.32 0.00 0.00 0.00 0.00 0.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.05 0.00 0.00 

Cryptantha spp. 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Eriogonum spp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.17 0.00 0.00 0.00 0.00 0.00 

Total Unknown Forb Species 0.00 0.00 0.03 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.17 0.00 0.00 0.00 0.00 0.00 

Total Production 
140.0 112.2 

24.17 73.56 57.88 48.72 47.53 58.78 60.91 33.17 55.84 41 .52 
201 .8 

35.83 53.66 86.37 64.39 98.06 62.28 35.16 57.19 36.88 91.78 
105.0 

28.95 67.20 18.57 46.34 45.69 
78.4 

4 0 7 8 6 
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RAMACO 

Plant Species 

Echinochloa muricata 
Total Native Annual 
Grasses 
Bromus japonicus 

Bromus tectorum 
Total Introduced Annual 
Grasses 
Elymus smithii 

Elymus spicatus 

Festuca idahoensis 

Hesperostipa coma/a 

Nassel/a viridula 
Poa secunda 
Total Native Cool Season 
Perennial Grasses 
Aristida purpurea 

Bouteloua gracilis 

Buchloe dactyloides 
Calamagrostis 
purpurascens 
Total Native Warm 
Season Perennial 
Grasses 
Festuca ovina 
Total Introduced 
Perennial Grasses 
Descurainia pinna/a 

Helianthus annuus 

Logfia arvensis 

Total Native Annual Forbs 

Alyssum desertorum 

Camelina microcarpa 
Descurainia sophia 

Sisymbrium altissimum 
Total Introduced Annual 
Forbs 
Melilotus officinalis 

Tragopogon dubius 
Total Introduced Biennial 
Forbs 
Ambrosia psilostachya 

Brickellia eupatorioides 

31* 

0.00 

0.00 

0.00 

24.83 

24.83 

0.00 

0.00 

0.00 

2.15 

0.00 

0.00 

2.15 

0.00 

0.00 

0.00 

0.00 

0.00 

1.44 

1.44 

0.00 

0.00 

0.00 

0.00 

3.88 

0.00 

0.00 

6.46 

10.34 

0.00 

2.58 

2.58 

0.00 

0.00 

Dalea purpurea 2.18 

Eriogonum paucif/orum 0.00 

Evolvulus nuttallianus 0.00 

Galium boreale 0.00 

Gaura coccinea 0.00 

S -·-nnetr;luc_'liJatjlP,27 /? (ii 2 (ii o.oo 
Lomat,umfdemcufaceum 0.00 

Lygodesmia juncea 0.00 

October 2014 

32* 

0.00 

0.00 

1.53 

7503 

76.56 

0.00 

0.00 

000 

0.00 

16.80 

0.00 

16.80 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.00 

0.00 

0.00 

3.00 

0.00 

9.35 

9.35 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

33* 

073 

0.73 

5.65 

5.65 

11.29 

15.96 

0.00 

0.00 

9.57 

0.00 

6.38 

31.91 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.93 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

34* 

0.00 

0.00 

9.32 

37.29 

46.61 

0.00 

0.00 

0.00 

2.34 

0.00 

0.00 

2.34 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

2.12 

0.00 

2.15 

0.00 

0.00 

0.00 

0.00 

0.00 

34.57 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

35* 

0.00 

0.00 

0.00 

8.73 

8.73 

14.35 

0.00 

0.00 

0.00 

0.00 

0.00 

14.35 

0.00 

0.00 

0.00 

9.70 

9.70 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.45 

1.45 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

36* 

0.00 

0.00 

0.00 

15.88 

15.88 

0.00 

0.00 

0.00 

11 .26 

0.00 

0.00 

11.26 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

37* 

0.00 

0.00 

1.06 

1.58 

2.64 

0.00 

15.48 

0.00 

0.00 

23.21 

0.00 

38.69 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Polygon: Scoria Grassland (SG) 

Production Sample Data 

Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

38* 39* 40* 41 * 42* 43* 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 

0.03 

10.83 

10.86 

0.00 

52.75 

0.00 

0.00 

0.00 

0.00 

52.75 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.36 

52 .04 

0.00 

0.00 

0.00 

0.00 

53.40 

1.01 

0.00 

0.00 

0.00 

1.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

2.74 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

1.21 

0.00 

1.21 

0.00 

22.38 

0.00 

0.00 

0.00 

0.00 

22.38 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.09 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.91 

0.00 

1.91 

0.00 

18.86 

0.00 

0.00 

4.71 

0.00 

23.57 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.06 

0.00 

0.06 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

37.08 

37.08 

0.00 

0.00 

0.00 

9.65 

000 

0.00 

9.65 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9.81 

0.00 

0.00 

0.00 

9.81 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.20 

0.00 

0.00 

0.00 

0.00 

11.90 

44* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

70.74 

0.00 

0.00 

0.00 

0.00 

70.74 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

45* 

0.00 

0.00 

5.05 

0.00 

5.05 

7.31 

65.83 

0.00 

0.00 

0.00 

0.00 

73.14 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

12.76 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

46* 

0.00 

0.00 

2.14 

19.23 

21.37 

0.03 

19.23 

0.00 

8.96 

0.00 

0.00 

30.36 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

13.89 

0.00 

0.00 

0.00 

13.89 

3.47 

0.00 

3.47 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

47* 

0.00 

0.00 

0.00 

29.15 

29.15 

0.00 

0.00 

0.00 

9.77 

0.00 

0.00 

9.77 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

48* 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

63.65 

0.00 

0.00 

0.00 

0.00 

63.65 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

49* 

0.00 

0.00 

0.00 

23.87 

23.87 

13.52 

0.00 

0.00 

0.00 

0.00 

0.00 

13.52 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.41 

0.00 

0.00 

0.00 

0.00 

50* 

0.00 

0.00 

0.03 

0.00 

0.03 

0.00 

42.00 

0.00 

0.00 

0.00 

0.00 

42.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Brook Mine 

Study Area and Permit Area 

n=50 

Mean Standard 
Production Deviation 

0.00 0.1 

0.00 0.1 

1.6 

19.7 

21 .3 

1.6 

15.9 

0.1 

5.5 

1.0 

0.3 

24.4 

0.1 

0.1 

0.04 

0.2 

0.4 

0.03 

0.03 

0.04 

1.4 

0.01 

1.5 

1.2 

1.4 

0.04 

0.3 

2.9 

0.1 

0.5 

0.6 

0.1 

0.2 

2.2 

0.2 

0.5 

0.01 

0.1 

0.03 

0.2 

0.2 

2.8 

28.2 

28.9 

4.0 

21 .9 

0.4 

13.0 

4.1 

1.0 

22.3 

0.4 

0.4 

0.3 

1.4 

1.5 

0.2 

0.2 

0.3 

9.4 

0.1 

9.4 

3.0 

7.2 

0.3 

1.6 

7.9 

0.5 

1.7 

1.7 

0.5 

1.6 

5.8 

1.0 

3.2 

0.1 

0.6 

0.2 

1.3 

1.7 
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RAMACO Brook Mine 

Polygon: Scoria Grassland (SG) 
Production Sample Data 
Sample Date: 7/01-12/2013 
Plot Size: 1.0 Square Meter 

Sample Number Study Area and Permit Area 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) n=50 

Oven-dry Weight (grams/square meter) Mean Standard 

31* 32* 33* 34* 35* 36* 37* 38* 39* 40* 41* 42* 43* 44* 45* 46* 47* 48* 49* 50* Production Deviation 

Musineon divaricatum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.1 

Oxytropis sericea 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.0 4.7 

Pediomelum argophyllum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 00 0.00 0.00 0.00 000 0.00 0.00 0.00 000 0.00 0.00 0.2 1.0 

Pediomelum escu/entum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1 0.5 

Phlox hoodii 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.4 2.3 

Psoralidium tenuif/orum 1.87 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 1.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.9 11.3 

Sphaeralcea coccinea 2.18 0.00 0.00 0.00 5.12 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 2.45 0.00 0.00 0.00 7.34 0.00 1.6 3.8 

Symphyotrichum falcatum 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.11 0.00 0.00 0.2 1.4 

Vicia americana 0.00 0.00 0 00 0.00 0.00 0.00 0.00 4.38 0.00 2.41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 0.00 0.2 0.7 

Total Native Perennial 6.22 0.00 2.93 34.57 5.12 0.00 0.00 4.41 2.86 2.50 1.15 0.00 16.10 0.00 15.24 0.00 0.00 10.11 8.15 0.00 9.4 17.9 
Forbs 
Astragalus cicer 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.2 

Medicago saliva 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1 0.4 

Taraxacum officinale 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.1 

Total Introduced 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.2 0.5 
Perennial Forbs 
Cryptantha spp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.1 

Eriogonum spp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1 0.6 

Total Unknown Forb 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1 0.6 

Species 
Total Production 47.56 105.71 46.86 85.67 39.35 27.14 41 .33 68.05 57.27 26.09 26.66 0.06 72.64 70.74 93.46 69.09 38.95 73.76 45.54 42.03 60.8 33.8 

S nnedt ~2/27/2~2~ 
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s 

RAMACO 

Plant Species 

Bromus japonicus 

Bromus tectorum 
Total Introduced Annual 
Grasses 
Elymus lanceolatus 

Elymus smithii 

Elymus spicatus 

Hesperostipa comata 
Nassef/a viridula 

Poa secunda 
Total Native Cool Season 
Perennial Grasses 
Aristida purpurea 

Bouteloua gracilis 
Distichlis stricta 

Sporobolus cryptandrus 
Total Native Warm Season 
Perennial Grasses 
Agropyron cristatum 

Festuca ovina 

Poa bulbosa 
Total Introduced Perennial 
Grasses 
Carex filifolia 
Total Native Grasslike 
Species 
Lappula redowskii 

Logfia arvensis 
Plantago patagonica 

Total Native Annual Forbs 

Alyssum desertorum 
Total Introduced Annual 
Forbs 
Melilotus officinalis 

Tragopogon dubius 
Total Introduced Biennial 
Forbs 
Achillea millefolium 

Agoseris g/auca 

Ambrosia psilostachya 

Antennaria microphylla 

Cirsium flodmanii 
Dalea purpurea 

1· 

0.00 
0.00 

0.00 

0.00 
25.58 
30.77 
0.00 
0.00 
0.00 

56.35 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Evolvulus nuttallianus 0.00 

Gaura coccinea 0.00 
Grindelia squarrosa 0.00 

n n e '9iusineS 2~'2a7urfj 2 Iii 2 Iii o. oo 
Pediomelum argophyl/um 

Pediome/um escu/entum 

October 2014 

0.00 
0.00 

2· 

0.90 
0.23 

1.13 

0.00 

92.75 
0.00 
0.00 
0.00 
0.00 

92.75 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

3• 

0.28 
5.26 

5.54 

22.80 
0.00 

0.00 
2.53 
22.80 
2.53 

50.67 

0.00 
0.58 
0.00 
0.00 

0.58 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.03 
0.03 
0.06 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

4• 

0.81 
0.00 

0.81 

15.20 

81.08 
0.00 
0.00 
0.00 
507 

101.35 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.03 

0.03 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

5• 

5.60 
0.00 

5.60 

0.00 
28.60 

0.00 
0.00 
0.00 
19.07 

47.67 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

4.46 

4.46 

0.00 
2.61 

2.61 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
4.01 
0.00 
0.00 
0.00 

6* 

0.00 
0.00 

0.00 

0.00 
72.23 

0.00 
0.00 
0.00 
0.00 

72.23 

0.00 
0.00 
0.00 
0.00 

0.00 

2.44 
0.00 
0.00 

2.44 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

7• 

12.19 
12.19 

24.37 

0.00 
29.42 
0.00 
6.62 
0.00 
0.74 

36.78 

0.00 
0.00 
0.00 
4.25 

4.25 

0.00 
0.00 
0.00 

8* 

0.03 
0.00 

0.03 

0.00 
12.46 

0.00 
0.00 
0.00 
0.00 

12.46 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

9• 

0.92 
8.29 

9.21 

0.00 
0.00 

33.98 
14.56 
0.00 
0.00 

48.54 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

10· 

0.00 
10.10 

10.10 

0.00 
0.00 

0.00 
6.33 
0.00 
0.00 

6.33 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 25.31 

0.00 0.00 0.00 25.31 

0.03 54.13 0.00 0.00 

0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.03 54.13 0.00 0.00 

0.03 0.03 0.00 0.90 

0.03 0.03 0.00 0.95 

0.00 0.00 0.00 0.00 
0.00 0.53 0.00 0.00 

0.00 0.53 0.00 0.00 

0.00 10.15 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

RAMACO 
Polygon: Upland Grassland (UG) 

Production Sample Data 

Sample Date: 7/01-12/2013 
Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 
Oven-dry Weight (grams/square meter) 

11 · 12· 13* 29* 30* 31 * 32* 33• 34• 

0.00 
0.00 

0.00 

7.87 
44.30 

0.00 
0.00 
0.00 

2.33 

58.07 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

1.54 507 
0.00 0.56 

1.54 5.63 

0.00 0.00 
0.00 7.59 
0.00 0.00 
0.00 11 .39 
0.00 18.98 
0.00 0.00 

0.00 37.96 

0.00 0.00 
0.00 0.00 
0.00 2.21 
0.00 0.00 

0.00 2.21 

0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
1.40 0.00 0.00 
4.69 0.00 0.92 
6.09 0.00 0.92 

1 .40 0.68 0.03 

1.40 0.68 0.03 

1.17 0.00 0.00 
0.00 0.00 0.00 

1.17 0.00 0.00 

0.00 0.00 3.68 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.51 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

1.98 
17.86 

19.84 

0.00 
6.61 

59.48 
0.00 
0.00 
0.00 

66.09 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

4.54 

4.54 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.71 

0.00 
0.00 

0.00 

0.00 
27.47 

0.00 
11 .77 
0.00 
0.00 

39.24 

0.00 
4.49 
0.00 
0.00 

4.49 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

1.94 
0.00 

1.94 

0.00 
4.14 

33.14 
4.14 
0.00 

0.00 

41.42 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.03 

0.03 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

11 .45 
0.00 

11.45 

0.00 
36.81 
0.00 
0.00 
1.94 
0.00 

38.75 

0.00 
6.34 
0.00 
0.00 

6.34 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.03 

0.00 
0.03 
0.06 

0.00 

0.00 

0.00 
0.00 

0.00 

4.70 
0.29 
0.00 
0.29 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

11.93 
11 .93 

23.85 

0.00 
29.14 
0.00 
0.00 
0.00 
0.00 

29.14 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
4.77 

4.77 

4.77 

4.77 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.03 
0.00 

0.03 

0.00 
52.70 

0.00 
0.00 
4.68 
0.00 

57.39 

0.00 
5.97 
0.00 
0.00 

5.97 

0.00 
0.00 
1.17 

1.17 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.75 

0.75 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

35• 

16.76 
5.59 

22.34 

0.00 
7.68 

30.71 
0.00 
0.00 
0.00 

38.39 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
6.38 

6.38 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

36* 

7.46 
0.00 

7.46 

14.79 
22.19 

0.00 
0.00 
0.00 
0.00 

36.98 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.06 

0.06 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

37* 

2.66 
0.00 

2.66 

0.00 
0.00 

44.49 
11 .12 
0.00 

0.00 

55.61 

0.00 
2.37 
0.00 
0.00 

2.37 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.03 
0.03 
0.03 
0.09 

0.03 

0.03 

0.00 
0.00 

0.00 

3.70 
0.00 
0.00 

0.00 
0.00 
0.00 

38* 

1.53 
1.53 

3.05 

0.00 
26.30 
26.30 
0.00 
0.00 
9.86 

62.45 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
3.29 

3.29 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.81 

0.81 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

39• 

0.00 
0.00 

0.00 

9 07 
5.44 

0.00 
0.00 
0.00 
3.63 

18.13 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

40* 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

41 * 

0.00 
0.00 

0.00 

0.00 

62.32 
0.00 
0.00 
0.00 
0.00 

62.32 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.03 0.00 

0.00 0.03 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0.59 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

42* 

0.00 
61.96 

61.96 

0.00 
6.60 
0.00 
0.00 
0.00 
0.00 

6.60 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
3.95 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

43• 

0.00 
0.00 

0.00 

0.00 
21 .15 

0.00 
21 .15 
10.58 
0.00 

52.88 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
3.87 

3.87 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

Brook Mine 

44• 
3.07 
0.00 

3.07 

0.00 

30.80 
0.00 
0.00 
0.00 
3.42 

34.22 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.62 

0.62 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

45• 

32.14 
74.98 

107.12 

0.00 
0.90 
0.00 

26.51 
0.00 
0.00 

27.41 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.03 
0.00 
0.00 
0.03 

0.00 

0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 0.00 2.18 
0.00 0.00 0.00 

TFN 6 2 /025 
L: D NOV 14,2 01 A 

Addendum D8-1-396 DEQ Ex. 4-510



RAMACO Brook Mine 

RAMACO 
Polygon: Upland Grassland (UG) 

Production Sample Data 
Sample Date: 7/01-12/2013 

Plot Size: 1.0 Square Meter 

Sample Number 

Plant Species 
(*Denotes Sample Location Used to Calculate Permit Area Values) 

Oven-dry Weight (grams/square meter) 

1* 2* 3* 4* 5* 6* 7* 8* 9* 10* 11 * 12* 13* 29* 30* 31 * 32* 33* 34* 35* 36* 37* 38* 39* 40* 41 * 42* 43* 44* 45* 

Phlox hoodii 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.36 0.00 0.00 0.65 0.06 0.00 0.00 0.00 0.00 4.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Psoralidium tenuiflorum 0.00 6.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.76 0.00 1.74 0.00 0.00 0.00 0.00 0.00 0.00 11 .14 15.42 0.00 0.00 0.00 0.00 0.00 0.00 6.55 

Sphaeralcea coccinea 2.77 0.00 1.50 0.00 0.00 0.85 0.00 0.00 0.00 4.66 0.78 0.00 3.68 1.43 0.00 7.12 0.00 0.00 0.00 2.74 0.00 3.70 0.00 0.00 0.00 0.00 0.00 2.66 10.30 0.00 

Thermopsis rhombifolia 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.31 0.00 0.00 0.00 0.00 

Vicia americana 1.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.42 0.00 1.17 0.00 0.00 12.13 0.00 0.00 0.00 4.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total Native Perennial Forbs 4.62 6.65 1.50 0.00 4.01 0.85 0.00 10.15 7.42 4.66 2.46 0.00 17.49 14.27 1.74 12.94 5.34 4.30 0.00 2.74 0.00 23.47 15.42 0.59 0.00 7.31 3.95 2.66 10.30 8.73 

Convolvulus arvensis 0.00 0.00 0.00 0.00 0.00 2.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Taraxacum officinale 0.00 1.90 0.00 0.00 0.00 0.00 7.30 3.38 0.00 0.00 0.00 0.00 0.00 0.00 1.74 0.00 0.59 0.00 0.00 0.00 0.00 0.00 0.00 1.37 0.00 0.00 0.00 0.00 0.00 2.18 
Total Introduced Perennial 

0.00 1.90 0.00 0.00 0.00 2.59 7.30 3.38 0.00 0.00 0.00 0.00 0.00 0.00 1.74 0.00 0.59 0.00 0.00 0.00 0.00 0.00 0.00 1.37 0.00 0.00 0.00 0.00 0.00 2.18 
Forbs 
Eriogonum spp. 0.00 0.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Penstemon spp. 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total Unknown Forb Species 0.00 0.95 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Total Production 60.97 103.38 59.35 102.19 64.35 78.11 72.76 80.71 65.17 47.35 69.19 2.22 64.24 104.74 47.21 56.33 62.53 66.83 65.31 69.85 44.50 84.23 85.02 20.09 0.03 69.63 72.51 59.41 48.21 145.47 

s-·-nned, ~2/27/2~2~ 

TFN 6 2 /025 
;" D NOV 14,201 4 

October 2014 Addendum DB-1-397 DEQ Ex. 4-511



RAMACO 

Plant Species 

Bromus japonicus 

Bromus tectorum 
Total Introduced Annual Grasses 

Elymus lanceolatus 

Elymus smithii 

Elymus spicatus 

Hesperostipa comata 

Nassella viridula 

Poa secunda 
Total Native Cool Season Perennial 
Grasses 
Aristida purpurea 
Bouteloua gracilis 

Distich/is stricta 

Sporobolus cryptandrus 
Total Native Warm Season Perennial 
Grasses 
Agropyron cristatum 

Festuca ovina 

Poa bulbosa 
Total Introduced Perennial Grasses 

Carex filifolia 
Total Native Grasslike Species 

Lappula redowskii 

Logfia arvensis 

Plantago patagonica 

Total Native Annual Forbs 

Alyssum desertorum 
Total Introduced Annual Forbs 

Melilotus officinalis 

Tragopogon dubius 

Total Introduced Biennial Forbs 
Achillea millefolium 

Agoseris glauca 
Ambrosia psilostachya 

Antennaria microphylla 

Cirsium flodmanii 

Dalea purpurea 

Evolvulus nuttallianus 

Gaura coccinea 
Grindelia squarrosa 

Musineon divaricatum 

Pediomelum argophyllum 

Pediomelum esculentum 
Phlox hoodii 

S - -n n e tilst:>ralili~,Z,7,t,6,2 (ii 2 (ii 
Sphaeralcea coccinea 

Thermopsis rhombifolia 

October 2014 

46* 47* 

6.86 2.61 
10.29 6.08 

48* 

0.00 
0.00 

17.15 8.69 0.00 

0.00 0.00 0.00 
8.84 2.35 77.71 
0.00 16.45 0.00 

20.64 0.00 0.00 
0.00 0.00 0.00 

0.00 4.70 4.09 

29.48 23.50 81.80 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

0 00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

0 00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 1.27 1.70 
0.00 1.27 1.70 

0.00 0.00 8.25 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 4.12 
0 00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 5.60 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.00 0.00 0.00 

49* 

0.06 
0.06 
0.12 

0.00 
1.99 

27.85 
3.98 

0.00 
3.98 

37.80 

0.00 
1.99 
0.00 
0.00 

1.99 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.03 
0.03 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
7.90 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

17.93 
0.00 
0.00 

50* 

2.73 
10.90 
13.63 

0.00 
10.43 
0.00 
6.26 

0.00 
4.17 

20.85 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
1.30 
1.30 

2.59 

0.00 
0.00 

0.00 
2.32 
2.32 

1.54 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

51 * 

7.57 
1.89 
9.46 

0.00 
8.00 
6.00 
23.99 
0.00 
2.00 

39.99 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.82 
0.00 
0.00 
0.00 
0.00 
0.82 
0.00 

0.00 
0.00 
0.00 

52* 

12.42 
12.42 
24.83 

0.00 
0.00 
26.84 
0.00 
0.00 
2.98 

29.82 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.96 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

RAMACO 
Polygon: Upland Grassland (UG) 

Sample Date: 7/01-12/2013 
Plot Size: 1.0 Square Meter 

Sample Number 

(*Denotes Sample Location Used to Calculate Permit Area Values) 
Oven-dry Weight (grams/square meter) 

53* 54* 55* 56* 57* 58* 59* 

0.00 6.58 0.00 25.15 0.00 0.00 16.16 
51 .19 
51.19 

0.00 
0.00 
0.00 
5.91 
0.00 
0.00 

5.91 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

3.94 
0.00 
3.94 

0.00 
0.00 

0.00 
0.00 
1.69 
1.69 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
14.83 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
6.58 

0.00 
0.00 
0.00 
0.00 
0.00 

0.03 

0.03 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
2.16 
2.16 

1.44 
1.44 

0.00 
0.79 
0.79 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

44.70 
44.70 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

11.42 
0.00 
0.00 

0.00 

11.42 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
2404 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

16.76 
41.91 

0.00 
26.00 
0.00 
0.00 

0.00 
0.53 

26.53 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.06 
0.00 
0.06 

0.00 
0.00 

0.00 
2.19 
2.19 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

27.66 
27.66 

0.00 
21.41 
0.00 
0.00 

0.00 
0.00 

21 .41 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

2.02 
2.02 

0.00 
3.86 
3.86 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

83.44 
83.44 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
3.12 

0.00 
0.00 
11 .66 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

16.16 
32.32 

0.00 
6.33 
0.00 

25.33 

0.00 
0.00 

31.66 

0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.06 
0.06 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

60* 

2.18 
0.00 
2.1 8 

0.00 
0.00 

61 .32 
0.00 

0.00 
0.00 

61.32 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
4.23 
0.00 
1.84 

1.06 
0.00 

0.00 

61* 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

19.35 
0.00 
0.00 

19.35 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

62* 

10.14 
10.14 
20.27 

0.00 
21.23 
0.00 

0.00 
35.38 
0.00 

56.61 

0.00 
7.08 
0.00 
7.08 

14.15 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.03 
0.03 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

1.36 
9.32 
0.00 

63* 

29.12 
43.69 
72.81 

0.00 
0.00 
0.00 
4.08 
0.00 
0.00 

4.08 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.03 

0.03 

0.00 
0.00 

0.00 
2.00 
2.00 

000 
0.00 
0.03 

0.00 
0.00 
0.00 
0.00 
0.00 
000 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

64* 

0.00 
0.00 
0.00 

0.00 
43.52 
0.00 
0.00 
0.00 
0.00 

43.52 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 
2.26 
2.26 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

65* 

0.00 
0.00 
0.00 

0.00 
53.15 
0.00 
0.00 

0.00 
0.00 

53.1 5 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

1.83 
0.00 
1.83 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

Brook Mine 

Study Area and Permit Area 

n=50 

Mean Standard 
Production Deviation 

4.8 7.7 
10.9 20.0 
15.7 

1.4 
20.3 
7.9 
4.1 

1.9 
1.4 

37.0 

0.2 
0.6 

0.00 
0.2 

1.0 

0.4 
0.1 
0.2 
0.7 

0.5 
0.5 

1.1 
0.1 
0.3 
1.5 

0.4 
0.4 

0.1 
0.5 
0.6 

0.7 
0.00 
0.2 

0.00 
0.2 
0.5 
0.5 
0.1 
0.1 

0.00 
0.1 
0.1 
0.3 

1.3 
1.0 
0.2 

23.8 

4.6 
24.5 
16.1 
7.5 

6.5 
3.2 

24.9 

1.6 
1.7 

0.31 

1.2 

2.9 

2.8 
0.6 
0.7 
2.9 

3.6 
3.6 

7.7 
0.3 
1.0 
7.7 

1.1 
1.1 

0.3 
1.2 
1.2 

2.0 
0.04 
0.7 

0.04 
1.1 

2.6 
3.4 
0.6 
0.6 

0.07 
0.7 

0.8 
1.3 

3.8 
2.3 
1.3 
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RAMACO Brook Mine 

RAMACO 
Polygon: Upland Grassland (UG) 

Sample Date: 7/01-12/2013 
Plot Size : 1.0 Square Meter 

Sample Number Study Area and Permit Area 

Plant Species 
(•Denotes Sample Location Used to Calculate Permit Area Values) n=50 

Oven-dry Weight (grams/square meter) Mean Standard 
46· 47' 4a• 49• 50• 51 • 52• 53• 54• 55• 56. 57' 5a• 59• 60· 61 . 62· 63· 64. 65. Production Deviation 

Vicia americana 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.90 0.00 0.00 0.00 1.1 4.1 

Total Native Perennial Forbs 0.00 5.60 12.37 25.83 1.54 1.64 0.96 14.83 0.00 24.07 0.00 0.00 14.78 0.00 7.13 0.00 36.58 0.03 0.00 0.00 6.4 8.2 

Convolvulus aNensis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1 0.4 

Taraxacum officinale 0.00 0.00 4.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.83 0.5 1.3 

Total Introduced Perennial Forbs 0.00 0.00 4.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.83 0.6 1.4 

Eriogonum spp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.13 

Penstemon spp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.14 

Total Unknown Forb Species 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.19 

Total Production 46.63 39.06 99.99 65.77 40.93 51 .09 55.61 77.56 11 .00 80.19 70.75 54.95 98.22 64.04 70.63 19.35 127.64 78.95 45.78 56.80 64.4 27.9 

S nned, ~2/27/2~2~ 

TFN 6 2 /025 
;: D NV 14,201 4 
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RAMACO Brook Mine 

ATTACHMENT DS-1-J 

Raw Shrub Density Data 

TFN 6 2 /025 
~ ~ 0 NO V 14 ,201 4 
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mzmZ/LZ/Zm ~peuu~~s 

0 Polygon: Big Sagebrush Shrubland (BSS) s; (') ..... Density Sample Data 
~ 0 

er Sample Date: 7/01-12/2013 
~ (J "'1 Plot Size: 100 Square Meters 0 Iv 
0 ..... 

Sample Number .,l:o 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per Transect 

2 3* 4* 5* 6* 7* 8* 9* 1 0* 11 * 12* 13* 14* 15* 16 17* 18* 19* 20 21 * 22* 23* 

Artemisia cana 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 

Artemisia tridentata 209 165 73 16 93 79 57 87 60 62 71 105 65 61 83 52 140 73 42 58 95 116 116 

Chrysothamnus viscidiflorus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 14 0 

Ericameria nauseosa 0 35 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rhus aromatica 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 7 0 0 0 0 1 

Ribes cereum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Native Full Shrubs 209 200 73 17 95 80 57 87 60 62 71 105 66 61 83 53 140 80 45 58 107 130 117 

Artemisia frigida 12 8 12 28 45 0 2 0 2 6 4 0 2 1 9 13 15 0 22 8 68 36 19 

Gutierrezia sarothrae 0 0 6 20 63 0 0 0 6 22 0 53 0 5 2 3 0 0 29 3 0 2 

Yucca glauca 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Native Half &Sub-Shrubs 12 8 18 50 108 0 2 0 8 28 4 53 2 6 11 16 16 0 22 37 71 36 21 

Total Density 221 208 91 67 203 80 59 87 68 90 75 158 68 67 94 69 156 80 67 95 178 166 138 

• 0. ~ .., __. 
0. 

' 
..., 

~ 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO s; (') 
~ 

~ 0 
er Polygon : Big Sagebrush Shrubland (BSS) • (b (') "1 Density Sample Data 
Iv 0 
0 Sample Date: 7/01-12/2013 ...... 

Plot Size : 100 Square Meters ~ 

Sample Number 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per Transect 

64 65* 66* 67* 68* 69* 70* 71 72 73* 74* 75 76* 77* 78 79 80* 81 82* 83 84* 85* 86* 

Artemisia cana 0 0 0 0 0 0 21 63 0 8 0 0 0 0 0 34 0 18 7 0 0 0 0 

Artemisia tridentata 57 97 50 153 42 110 58 177 67 78 92 80 53 174 87 252 102 40 66 78 63 71 104 
Chrysothamnus viscidiflorus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 40 0 0 0 0 0 0 

Ericameria nauseosa 0 0 1 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 

Rhus aromatica 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ribes cereum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Symphoricarpos a/bus 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total Native Full Shrubs 63 97 51 165 42 110 79 240 67 86 92 80 53 174 87 286 142 58 73 78 63 77 105 

Artemisia frigida 18 0 5 21 8 0 69 27 0 4 77 5 0 23 24 37 31 27 7 6 1 14 21 

Gutierrezia sarothrae 2 0 18 11 0 0 0 0 32 0 0 12 0 76 14 41 0 0 0 2 0 27 14 

Yucca glauca 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total Native Half &Sub-Shrubs 20 0 23 32 8 0 69 27 32 4 77 17 0 99 38 78 31 27 7 8 1 41 35 

Total Density 83 97 74 197 50 110 148 267 99 90 169 97 53 273 125 364 173 85 80 86 64 118 140 
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(b --~ ::i 
p,. ~ :z: 
s:: C, 

s a, 
0:, 

0 =~ "1 
~ 0 

00 c::::- 0 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ () 
<-+ Polygon : Big Sagebrush Shrubland (BSS) 

~ 0 
CJ' Density Sample Data (1) (; "1 Sample Date: 7/01-12/2013 
t-.:> 0 
0 Plot Size : 100 Square Meters ...... 
-+> 

Sample Number Study Area Penni! Area 

Plant Species (*Denotes Sample Location Used to Calculate Penni! Area Values) n=50 n=38 

Number per Transect Mean Standard Mean Standard 
87* 88* 89* 90* Absolute Deviation Absolute Deviation 

Artemisia cana 0 0 0 0 3.3 10.7 1.3 4.1 

Artemisia tridentata 130 101 56 118 90.7 45.5 84.5 32.8 

Chrysothamnus viscidiflorus 0 0 0 0 1.1 6.0 1.5 6.8 

Ericameria nauseosa 0 0 0 0 1.1 5.2 0.5 2.2 

Rhus aromatica 0 0 0 0 0.3 1.1 0.3 1.2 

Ribes cereum 0 0 0 0 <0.01 <0.01 0.0 0.0 

Symphoricarpos a/bus 0 0 0 0 0.1 0.6 0.0 0.0 

Total Native Full Shrubs 130 101 56 118 96.6 52.3 88.2 34.5 

Artemisia frigida 0 3 16 2 15.2 18.4 15.1 20.2 

Gutierrezia sarothrae 0 24 9 0 9.9 17.2 9.5 18.1 

Yucca glauca 0 0 0 0 0.04 0.3 0.1 0.3 
Total Native Half &Sub-Shrubs 0 27 25 2 25.1 26.4 24.7 28.5 

Total Density 130 128 81 120 121.7 64.5 112.9 50.7 

• .J ..... p.. 
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C: en 
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0 RAMACO s: (') 
~ Polygon: Bottomland Sagebrush Grassland (BSG) 

~ 0 
cr' Density Sample Data C'l) () "1 Sample Date : 7/01-12//2013 
l\) 0 
0 Plot Size: 100 Square Meters ...... 
-+" 

Sample Number 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per Transect 

1* 2* 3* 4* 5* 6* 7* 8* 9 10* 11 * 12 13* 14 

Artemisia cana 0 0 0 0 6 0 5 0 0 0 0 0 18 4 

Rhus aromatica 0 0 0 0 3 0 2 0 0 0 0 0 0 0 

Rosa woodsii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 25 0 0 0 0 2 

Symphoricarpos occidentalis 0 0 0 0 0 0 52 0 0 0 0 0 0 0 

Symphoricarpos spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Native Full Shrubs 0 0 0 0 9 0 59 0 25 0 0 0 18 6 

Artemisia frigida 0 6 0 0 0 0 4 0 0 7 0 0 7 0 

Artemisia /udoviciana 17 0 143 0 97 0 2 0 0 1 70 0 2 2 

Total Native Half &Sub-Shrubs 17 6 143 0 97 0 6 0 0 8 70 0 9 2 

Total 17 6 143 0 106 0 65 0 25 8 70 0 27 8 
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0 RAMACO ~ (') 
,-+ Polygon: Bottomland Sagebrush Grassland (BSG) s;:: 0 
O" Density Sample Data • (1) (') "1 Sample Date: 7/01 -12//2013 
I:-.) 0 
0 Plot Size: 100 Square Meters ...... 
-+> 

Sample Number Study Area Permit Area 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) n=25 n=17 

Number per Transect Mean Standard Mean Standard 
15* 16 17* 18* 19* 20* 21 * 22* 23* 24 25 Absolute Deviation Absolute Deviation 

Artemisia cana 20 0 0 29 7 0 0 0 192 0 18 12.0 38.4 16.3 46.1 

Rhus aromatica 0 0 0 0 0 0 0 0 0 0 0 0.2 0.7 0.3 0.8 
Rosa woodsii 0 0 0 0 0 0 0 0 0 0 2 0.1 0.4 0.0 0.0 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 1.1 5.0 0.0 0.0 
Symphoricarpos occidentalis 0 0 0 5 63 0 0 25 0 0 48 7.7 18.4 8.5 19.5 

Symphoricarpos spp. 0 10 0 0 0 0 0 0 0 0 0 0.4 2.0 0.0 0.0 

Total Native Full Shrubs 20 10 0 34 70 0 0 25 192 0 68 21.5 41.7 25.1 48.2 

Artemisia frigida 0 0 0 3 0 0 2 0 18 0 0 1.9 4.1 2.8 4.7 

Artemisia ludoviciana 0 3 0 31 122 0 133 163 0 0 0 31.4 54.2 45.9 60.9 

Total Native Half &Sub-Shrubs 0 3 0 34 122 0 135 163 18 0 0 33.3 53.5 48.7 59.2 

Total 20 13 0 68 192 0 135 188 210 0 68 54.8 68.3 73.8 74.5 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ (") 
.-+ Polygon: Pine and Juniper Woodland (PJW) 

~ 0 
O" Density Sample Data (1) 

0 "1 Sample Date: 7/01-12/2013 
Iv 0 
0 Plot Size: 100 Square Meters ...... 
~ 

Sample Number Study Area and Permit Area 
Plant Species 

(*Denotes Sample Location Used to Calculate Permit Area Values) n=15 
Number per Transect Mean Standard 

1* 2* 3* 4* 5* 6* 7* 8* 9* 1 0* 11 * 12* 13* 14* 15* Absolute Deviation 

Artemisia tridentata 0 15 0 7 13 19 0 0 9 17 0 0 0 41 0 8.1 11.6 
Chrysothamnus 

0 2 0 0 0 15 0 0 0 0 0 0 0 0 0 1.1 3.9 viscidiflorus 
Ericameria nauseosa 2 0 1 28 14 4 0 0 0 0 0 0 0 0 0 3.3 7.8 
Rhus aromatica 7 21 0 1 5 0 0 0 3 0 0 0 11 0 3.3 5.9 
Ribes cereum 0 0 0 0 0 0 0 3 0 0 15 7 3 0 0 1.9 4.1 
Rosa woodsii 0 39 0 0 2 0 0 0 0 0 0 0 0 0 0 2.7 10.0 
Total Native Full 9 77 36 30 43 0 3 9 20 15 7 3 52 0 20.4 22.9 Shrubs 

Artemisia frigida 0 15 0 0 10 0 36 0 48 8 6 62 7 13 4 13.9 19.3 
Artemisia /udoviciana 0 135 0 0 0 0 0 0 0 0 0 0 0 0 0 9.0 34.9 
Gutierrezia sarothrae 66 28 7 24 46 17 5 0 0 0 0 18 0 0 0 14.1 19.9 
Total Native Half 66 178 7 24 56 17 41 0 48 8 6 80 7 13 4 37.0 46.5 &Sub-Shrubs 

Total Density 75 255 8 60 86 60 41 3 57 28 21 87 10 65 4 57.4 62.2 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ (') 
rl- Polygon: Prairie Dog Modified Grassland (PDMG) s;:: 0 
a" Density Sample Data > (I) (") "1 Sample Date: 7/01-12/2013 
tv 0 
0 Plot Size: 100 Square Meters ...... 
~ 

Sample Number 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per Transect 
1* 2 3* 4* 5* 6* 7* 8* 9 10* 11* 12 13* 14 15 

Artemisia cana 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Artemisia tridentata 0 52 0 1 0 0 1 0 0 0 0 2 0 11 0 
Chrysothamnus viscidiflorus 0 0 0 0 43 0 0 0 0 0 0 0 2 0 0 

Ericameria nauseosa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rhus aromatica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Native Full Shrubs 0 52 0 1 43 0 1 0 0 0 0 2 2 11 0 

Artemisia frigida 0 0 0 0 0 0 3 0 0 10 0 12 39 2 6 

Artemisia ludoviciana 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Gutierrezia sarothrae 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 
Total Native Half &Sub-Shrubs 0 0 0 0 0 0 14 0 0 10 0 12 39 2 6 

Total Density 0 52 0 1 43 0 15 0 0 10 0 14 41 13 6 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ C") ,.... Polygon: Prairie Dog Modified Grassland (PDMG) 
~ 0 

er Density Sample Data (b (; "1 Sample Date: 7/01-12/2013 
~ 0 
0 Plot Size: 100 Square Meters ...... 
-+> 

Sample Number 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per Transect 
16* 17* 18* 19* 20* 21* 22 23* 24* 25* 26* 27* 28* 29* 30* 

Artemisia cana 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

Artemisia tridentata 0 0 2 0 0 0 0 0 0 0 18 8 0 18 

Chrysothamnus viscidiflorus 0 0 0 0 2 1 0 2 2 0 26 0 0 0 0 

Ericameria nauseosa 0 0 56 0 0 0 0 0 0 0 0 0 0 0 0 

Rhus aromatica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 

Total Native Full Shrubs 0 0 58 0 2 1 0 4 3 0 26 18 8 0 26 

Artemisia frigida 10 27 0 0 109 26 2 1 64 136 388 0 0 0 7 

Artemisia ludoviciana 0 0 0 0 0 0 0 0 0 0 0 0 0 0 115 

Gutierrezia sarothrae 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total Native Half &Sub-Shrubs 19 27 0 0 109 26 2 1 64 136 388 0 0 0 122 

Total Density 19 27 58 0 111 27 2 5 67 136 414 18 8 0 148 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ (") ..... Polygon: Prairie Dog Modified Grassland (PDMG) 
~ 0 

O" Density Sample Data (I) 0 "1 Sample Date: 7/01-12/2013 
Iv 0 
0 Plot Size: 100 Square Meters ...... 
~ 

Sample Number Study Area Permit Area 
Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) n=40 n=34 

Number per Transect Mean Standard Mean Standard 
31 * 32* 33* 34* 35* 36* 37* 38* 39* 40* Absolute Deviation Absolute Deviation 

Artemisia cana 0 0 0 0 0 0 0 0 0 0 0.03 0.2 0.0 0.2 
Artemisia tridentata 0 0 0 12 0 0 0 3 2 0 3.3 9.2 1.9 4.8 
Chrysothamnus viscidiflorus 1 0 0 0 0 0 0 0 0 0 2.0 7.8 2.3 8.5 
Ericameria nauseosa 0 0 0 2 0 0 0 0 0 0 1.5 8.9 1.7 9.6 
Rhus aromatica 0 0 0 0 0 0 0 0 0 0 0.03 0.2 0.0 0.2 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0.2 1.3 0.2 1.4 
Total Native Full Shrubs 1 0 0 14 0 0 0 3 2 0 7.1 14.4 6.2 13.3 

Artemisia frigida 9 0 0 0 71 0 0 12 111 0 26.1 67.7 30.1 72.8 
Artemisia ludoviciana 0 0 0 0 0 0 7 0 0 0 3.1 18.2 3.6 19.7 
Gutierrezia sarothrae 0 0 2 71 5 0 0 0 0 0 2.5 11.4 2.9 12.3 
Total Native Half &Sub-Shrubs 9 0 2 71 76 0 7 12 111 0 31.7 69.3 36.6 74.2 

Total Density 10 0 2 85 76 0 7 15 113 0 38.8 73.0 42.8 78.2 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO s; () ,.... 
Polygon: Reclaimed Grassland (RG) 

~ 0 
o" Density Sample Data ('l) (; "1 Sample Date: 7/01 -12/2013 
tv 0 
0 Plot Size: 100 Square Meters ...... 
-+> 

Sample Number Study Area Permit Area 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) n=10 n=8 

Number per Transect Mean Standard Mean Standard 
1* 2* 3* 4* 5* 6 7* 8 9* 1 0* Absolute Deviation Absolute Deviation 

Artemisia cana 4 0 0 0 0 0 0 0 0 0 0.4 1.3 0.5 1.4 

Artemisia tridentata 1 0 0 0 0 0 0 0 0 0 0.1 0.3 0.1 0.4 

Atriplex canescens 1 0 0 35 0 0 0 0 0 2 3.8 11 .0 4.8 12.2 

Ericameria nauseosa 0 0 0 0 0 0 0 4 0 0 0.4 1.3 0.0 0.0 
Total Native Full Shrubs 6 0 0 35 0 0 0 4 0 2 4.7 10.9 5.4 12.2 

Artemisia frigida 0 0 0 0 0 1 0 0 0 0 0.1 0.3 0.0 0.0 

Total Native Half &Sub-Shrubs 0 0 0 0 0 1 0 0 0 0 0.1 0.3 0.0 0.0 

Total Density 6 0 0 35 0 1 0 4 0 2 4.8 10.8 5.4 12.2 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ () ..... Polygon: Riparian Woodland (RW) 
~ 0 

O" Density Sample Data 
~ (") "1 Sample Date : 7/01-12/2013 
Iv 0 
0 Plot Size: 100 Square Meters ...... 
~ 

Sample Number 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per Transect 

1 2 3 4* 5* 6* 7 8 9* 10 11* 12* 13 14 15* 16* 17 18* 

Artemisia cana 0 0 0 9 1 1 0 0 0 19 0 6 0 105 88 38 0 0 

Artemisia tridentata 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 

Ericameria nauseosa 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

Rhus aromatica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ribes cereum 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rosa woodsii 0 0 0 18 0 0 0 0 15 0 0 0 0 1 0 7 0 0 

Shepherdia canadensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Symphoricarpos a/bus 20 35 50 317 230 2 0 0 265 0 470 704 25 0 150 135 99 65 

Symphoricarpos occidentalis 0 0 325 0 0 0 0 0 0 0 0 0 0 101 0 0 0 0 

Total Native Full Shrubs 20 35 375 346 231 3 0 0 281 19 470 710 25 216 238 180 99 65 

Artemisia frigida 0 2 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 

Artemisia ludoviciana 0 0 0 49 0 0 0 0 0 21 0 48 0 42 0 0 0 0 

Gutierrezia sarothrae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Native Half &Sub-Shrubs 0 2 0 49 0 1 0 0 0 21 0 48 0 52 0 0 0 0 

Total Density 20 37 375 395 231 4 0 0 281 40 470 758 25 268 238 180 99 65 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ () ,.... 
Polygon: Riparian Woodland (RW) 

~ 0 
O" Density Sample Data ('l) (; "1 Sample Date: 7/01-12/2013 
l'0 0 
0 Plot Size: 100 Square Meters ...... 
-+> 

Sample Number 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per Transect 
19* 20* 21 * 22 23* 24* 25 26 27* 28* 29 30* 31 * 32 33 

Artemisia cana 44 51 0 0 8 35 0 0 25 115 0 0 0 0 0 
Artemisia tridentata 4 0 0 0 0 2 0 0 0 0 0 0 0 0 0 
Ericameria nauseosa 0 0 0 0 0 3 0 0 3 0 0 0 0 0 0 

Rhus aromatica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ribes cereum 0 0 0 0 0 0 2 0 1 0 0 0 0 0 0 
Rosa woodsii 0 0 0 0 0 0 3 180 1 0 0 0 0 117 0 
Shepherdia canadensis 0 0 0 0 0 0 0 16 0 0 0 0 0 0 0 
Symphoricarpos a/bus 112 22 0 0 178 116 140 186 334 60 25 545 0 107 76 

Symphoricarpos occidentalis 0 17 100 0 0 0 0 0 0 0 0 0 0 0 0 

Total Native Full Shrubs 160 90 100 0 186 156 145 382 364 175 25 545 0 224 76 

Artemisia frigida 19 0 0 0 0 4 0 0 3 0 0 0 0 0 0 
Artemisia ludoviciana 0 0 30 0 0 0 0 0 0 0 0 0 0 0 0 

Gutierrezia sarothrae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total Native Half &Sub-Shrubs 19 0 30 0 0 4 0 0 3 0 0 0 0 0 0 

Total Density 179 90 130 0 186 160 145 382 367 175 25 545 0 224 76 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ n ..... Polygon: Riparian Woodland (RW) 
~ 0 

o" Density Sample Data (I) (') >; 
Sample Date : 7/01-1 2/2013 

Iv 0 
0 Plot Size : 100 Square Meters ...... 
~ 

Sample Number Study Area Perm it A rea 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) n=46 n=23 

Number per Transect Mean Standard Mean Standard 
34 35 36 37* 38 39* 40 41 * 42 43* 44* 45 46* Absolute Deviation Absolute Deviation 

Artemisia cana 0 30 0 160 64 42 77 13 7 0 0 24 0 20.9 36.3 27.7 42 .1 

Artemisia tridentata 0 0 0 0 12 0 0 0 0 0 0 0 13 0.9 2.9 0.8 2.8 

Ericameria nauseosa 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 0.6 0.3 0.9 

Rhus aromatica 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0.1 0.0 0.0 

Ribes cereum 0 0 0 0 0 0 0 0 0 0 0 0 0.1 0.5 0.2 0.5 

Rosa woodsii 5 0 0 0 3 7 1 9 0 0 0 0 7 8.1 31 .2 2.8 5.2 

Shepherdia canadensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 2.4 0.0 0.0 

Symphoricarpos a/bus 0 0 15 10 0 513 0 270 0 0 489 0 37 126.1 175.6 218.4 206.1 

Symphoricarpos occidentalis 8 26 0 0 28 0 12 0 0 0 0 38 0 14.2 51 .6 5.1 21.0 

Total Native Full Shrubs 13 56 15 170 107 563 90 292 7 0 489 63 57 170.8 177.2 255.3 191.6 

Artemisia frigida 0 0 0 0 8 0 1 0 0 0 0 0 44 2.0 7.2 3.1 9.8 

Artemisia ludoviciana 65 12 0 0 0 0 0 0 57 0 15 0 0 7.4 17.1 6.2 15.0 

Gutierrezia sarothrae 0 0 0 0 0 0 0 0 0 0 0 0 2 0.04 0.3 0.1 0.4 

Total Native Half &Sub-Shrubs 65 12 0 0 8 0 1 0 57 0 15 0 46 9.4 18.3 9.4 17.0 

Total Density 78 68 15 170 115 563 91 292 64 0 504 63 103 180.2 179.3 264.7 195.6 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ (') 
..-+ Polygon: Rough Breaks Mixed Shrubland (RBMS) 

~ 0 
C; Density Sample Data (I) (') >1 Sample Date: 7/01-12/2013 
tv 0 
0 Plot Size : 100 Square Meters ...... 
~ 

Sample Number 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per transect 

1* 2* 3* 4* 5* 6* 7 8* 9* 10* 11 12 13 14* 15* 16* 17* 

Artemisia cana 0 17 3 0 0 0 0 0 0 0 0 0 15 0 0 0 0 

Artemisia tridentata 22 86 2 27 14 13 66 17 102 61 192 151 48 55 196 111 

Atriplex canescens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Chrysothamnus viscidiflorus 0 0 0 0 0 0 0 0 0 9 0 0 2 0 0 0 0 

Ericameria nauseosa 0 0 5 11 15 4 20 31 0 9 0 58 0 0 0 71 12 

Rhus aromatica 7 4 6 0 0 0 0 0 0 0 0 0 0 7 0 0 0 

Rosa woodsii 70 0 35 0 0 0 0 0 0 0 29 107 69 0 0 60 15 

Sarcobatus vermiculatus 0 0 0 61 29 0 0 0 0 0 0 0 0 0 0 0 0 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Symphoricarpos occidentalis 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 

Total Native Full Shrubs 99 107 51 99 58 17 86 48 102 79 221 316 145 62 1 327 138 

Artemisia frigida 13 14 77 0 0 0 7 16 55 19 38 17 0 29 89 38 0 

Artemisia ludoviciana 0 0 0 0 0 0 0 0 0 0 17 0 0 0 0 0 0 

Artemisia pedatifida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Atriplex gardneri 0 0 0 4 12 0 0 0 0 0 0 0 0 0 0 0 0 

Gutierrezia sarothrae 62 26 42 7 0 56 0 35 120 1 0 0 0 73 0 7 

Juniperus horizontalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Linanthus pungens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Yucca glauca 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Native Half &Sub-Shrubs 76 40 119 11 12 56 7 51 175 20 55 17 1 29 162 38 7 

> Total Density 175 147 170 110 70 73 93 99 277 99 276 333 146 91 163 365 145 
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0 RAMACO s; () ,... Polygon: Rough Breaks Mixed Shrubland (RBMS) s::: 0 
o" Density Sample Data > (l n "1 Sample Date: 7/01-12/2013 0 tv 
0 Plot Size: 100 Square Meters 
...... 
~ 

Sample Number 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per transect 
18* 19* 20* 21* 22 23* 24* 25* 26* 27* 28* 29* 30 31 52* 53 

Artemisia cana 0 31 0 0 0 0 0 0 0 0 5 0 0 0 0 0 

Artemisia tridentata 86 186 79 194 23 125 95 43 0 15 25 10 49 34 83 47 
Atriplex canescens 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 

Chrysothamnus viscidiflorus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ericameria nauseosa 28 21 4 85 2 54 22 32 0 0 5 83 8 52 8 0 

Rhus aromatica 0 0 0 0 2 0 0 4 0 0 8 0 0 0 0 0 

Rosa woodsii 70 0 55 39 0 37 40 25 175 0 0 0 0 187 0 2 

Sarcobatus vermiculatus 0 0 0 0 0 0 2 0 3 0 0 0 0 0 0 0 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Symphoricarpos occidentalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Total Native Full Shrubs 184 238 138 318 27 216 159 104 178 15 43 93 59 273 91 49 

Artemisia frigida 0 37 5 18 68 0 0 33 21 60 56 21 0 0 21 0 

Artemisia ludoviciana 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Artemisia pedatifida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Atriplex gardneri 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Gutierrezia sarothrae 12 18 56 21 153 0 3 8 117 45 6 25 11 13 41 0 

Juniperus horizontalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Linanthus pungens 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 

Yucca glauca 0 0 0 0 0 0 0 0 0 4 12 0 0 0 0 0 

Total Native Half &Sub-Shrubs 12 55 61 39 221 0 3 41 138 109 74 46 19 13 62 0 

> Total Density 196 293 199 357 248 216 162 145 316 124 117 139 78 286 153 49 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ (") 
~ Polygon: Rough Breaks Mixed Shrubland (RBMS) s:= 0 
er Density Sample Data >-(b n "1 Sample Date: 7/01-12/2013 
Iv 0 
0 Plot Size: 100 Square Meters ...... 
~ 

Sample Number Study Area Permit Area 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) n=49 n=35 

Number per transect Mean Standard Mean Standard 
54 55 56 57* 58 59* 60 61 * 62* 63* 64* 65* 66* 67 68* 69* Absolute Deviation Absolute Deviation 

Artemisia cana 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 1.5 5.4 1.7 5.9 

Artemisia tridentata 0 23 60 30 90 28 21 108 107 37 62 53 21 68 3 93 62.5 53.6 62.6 54.8 

Atriplex canescens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.04 0.3 0.0 0.0 

Chrysothamnus viscidiflorus 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0.4 2.0 0.6 2.4 

Ericameria nauseosa 0 5 0 24 36 142 8 0 4 0 0 0 1 0 9 17.8 28.8 19.4 31.7 

Rhus aromatica 2 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0.9 2.1 1.1 2.4 

Rosa woodsii 86 1 0 0 0 3 61 0 0 0 10 0 0 15 0 0 24.3 42.9 18.1 35.2 

Sarcobatus venniculatus 0 0 25 0 0 0 0 0 0 0 0 0 0 0 6 0 2.6 10.1 2.9 11 .3 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0.1 0.4 0.1 0.5 

Symphoricarpos occidentalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 1.6 0.0 0.0 

Total Native Full Shrubs 88 30 85 54 126 173 90 108 111 37 85 53 23 84 9 105 110.3 81.6 106.5 79.3 

Artemisia frigida 57 6 0 25 0 0 30 13 55 12 7 0 18 10 0 10 20.3 23.2 21.8 23.5 

Artemisia ludoviciana 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0.6 2.9 0.3 1.9 

Artemisia pedatifida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11 0 0.2 1.6 0.3 1.9 

Atriplex gardneri 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 1.8 0.5 2.1 

Gutierrezia sarothrae 20 0 38 9 7 75 25 5 8 0 8 52 50 43 13 26.8 34.4 28.0 30.8 

Juniperus horizontalis 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0.02 0.1 0.0 0.0 

Linanthus pungens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 1.1 0.0 0.0 

Yucca glauca 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.3 1.8 0.5 2.1 
Total Native Half &Sub-

77 7 0 63 9 7 105 38 60 31 7 8 70 61 54 23 48.7 49.0 51.4 44.0 Shrubs 

>- Total Density 165 37 85 117 135 180 195 146 171 68 92 61 93 145 63 128 159.0 83.1 157.9 80.0 0. 
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0 RAMACO s; () 
.-+ Polygon: Scoria Grassland (SG) s::: 0 
cr' Density Sample Data :i> 
(I) (") "1 Sample Date: 7/01-12/2013 
tv 0 
0 Plot Size: 100 Square Meters .... 
-+> 

Sample Number 

Plant Species 
(*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per Transect 

1* 2* 3* 4* 5* 6* 7* 8* 9* 10* 11 * 12* 13* 14* 15* 16* 17* 18* 

Artemisia cana 0 0 0 3 22 0 0 0 0 2 0 0 0 0 0 0 0 0 

Artemisia tridentata 31 0 0 2 0 19 10 108 0 0 15 5 0 26 0 0 37 15 
Chrysothamnus 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
viscidiflorus 
Ericameria nauseosa 0 0 0 0 0 0 0 2 0 0 0 0 0 3 0 0 0 0 
Rhus aromatica 4 16 2 12 0 15 1 5 5 25 0 2 0 0 10 2 5 0 

Ribes cereum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rosa woodsii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Symphoricarpos 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
occidentalis 
Total Native Full Shrubs 35 16 2 17 22 34 11 115 5 28 15 7 0 29 10 2 43 15 

Artemisia frigida 0 0 0 12 17 0 29 45 0 4 0 0 0 40 28 6 11 13 

Artemisia ludoviciana 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Gutierrezia sarothrae 0 0 0 9 0 0 5 17 5 0 0 0 0 1 3 0 0 8 

Krascheninnikovia lanata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Yucca glauca 0 0 0 0 0 0 0 0 0 0 0 0 0 0 24 0 0 0 
Total Native Half &Sub-

0 0 0 21 17 0 34 62 5 4 0 0 0 41 55 6 11 21 
Shrubs 

Total Density 35 16 2 38 39 34 45 177 10 32 15 7 0 70 65 8 54 36 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ (") 
,-+ Polygon : Scoria Grassland (SG) 

~ 0 
er Density Sample Data (b (') "'1 Sample Date : 7/01-12/2013 
Iv 0 
0 Plot Size : 100 Square Meters ..... 
~ 

Sample Number 

Plant Species 
(*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per Transect 

19* 20· 21 · 22· 23* 24* 25* 26* 27* 28* 29* 30* 31* 32* 33• 34• 35• 36* 37* 

Artemisia cana 0 0 0 0 0 0 4 0 0 0 0 0 0 46 0 0 0 0 10 

Artemisia tridentata 13 48 8 60 0 0 0 0 0 21 9 50 20 0 45 18 41 0 
Chrysothamnus 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 
viscidif/orus 
Ericameria nauseosa 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 4 
Rhus aromatica 0 0 1 7 5 8 0 12 4 11 19 10 1 27 0 4 0 0 8 

Ribes cereum 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 

Rosa woodsii 0 0 0 0 0 20 22 6 0 6 0 0 0 0 0 0 0 0 0 

Symphoricarpos a/bus 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2 
Symphoricarpos 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 occidentalis 
Total Native Full 13 48 9 67 5 28 27 20 4 38 30 60 21 73 47 22 1 41 24 
Shrubs 

Artemisia frigida 8 0 0 0 0 0 100 20 0 5 12 4 1 40 40 0 0 0 11 

Artemisia Judoviciana 0 0 0 0 0 0 0 0 0 0 0 0 0 63 0 0 0 0 0 

Gutierrezia sarothrae 0 0 0 15 0 0 20 0 0 12 0 3 2 11 0 0 0 0 5 
Krascheninnikovia 

0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 
lanata 
Yucca g/auca 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total Native Half 8 0 0 15 0 0 122 20 0 17 12 7 3 114 40 0 1 0 16 &Sub-Shrubs 

:;t> 
p. 

Total Density 21 48 9 82 5 28 149 40 4 55 42 67 24 187 87 22 2 41 40 
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0 RAMACO s; () ,.... 
Polygon: Scoria Grassland (SG) s;:: 0 

er Density Sample Data • (I) (') "1 Sample Date: 7/01-12/2013 
Iv 0 
0 Plot Size: 100 Square Meters ..... 
+> 

Sample Number Study Area and Permit Area 

Plant Species 
(*Denotes Sample Location Used to Calculate Permit Area Values) n=50 

Number per Transect Mean Standard 
38* 39* 40* 41 * 42* 43* 44* 45* 46* 47* 48* 49* 50* Absolute Deviation 

Artemisia cana 0 0 0 0 0 0 0 0 0 0 23 25 0 2.7 8.5 

Artemisia tridentata 20 3 47 0 62 9 45 0 42 17 0 0 70 18.3 23.9 
Chrysothamnus viscidiflorus 0 0 0 0 0 0 3 0 0 0 0 0 0 0.1 0.5 

Ericameria nauseosa 0 0 0 0 37 0 0 0 0 0 0 0 0 0.9 5.3 

Rhus aromatica 18 5 6 11 0 7 0 7 5 5 6 15 6.1 6.7 

Ribes cereum 0 0 0 0 0 0 0 0 0 0 0 0 0 0.04 0.3 
Rosa woodsii 0 0 0 8 15 0 0 0 0 0 0 0 0 1.5 4.8 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 0 0 0.1 0.4 
Symphoricarpos occidentalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0.1 

Total Native Full Shrubs 38 8 53 19 114 16 48 7 47 18 28 31 85 29.8 26.2 

Artemisia frigida 10 0 6 0 12 1 2 15 0 6 2 2 10 10.2 17.7 

Artemisia /udoviciana 0 0 0 0 0 0 0 0 0 0 0 0 0 1.3 8.9 

Gutierrezia sarothrae 0 31 3 0 16 0 0 5 0 0 16 0 0 3.7 6.7 

Krascheninnikovia lanata 0 0 0 0 0 0 0 0 0 0 0 0 0 0.04 0.3 

Yucca g/auca 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5 3.4 
Total Native Half &Sub- 10 31 9 0 28 1 2 20 0 6 18 2 10 15.7 25.7 
Shrubs 

Total Density 48 39 62 19 142 17 50 27 47 24 46 33 95 45.5 42.0 

• 0. 
0. 
(I) 

::i 
0. 0 -I 
C . , ..., 
s ":> :z co 
0 "1 

0, 0 
00 0 

I ..... ~ :,:;-' 
I c:: - s;:: +> c:::, s· ..... -~ \0 ..,::,,. C.J1 

(I) 

r,,.,:, 
c:, -:;:.. DEQ Ex. 4-533



0 RAMACO ~ (") 
..-+ Polygon: Upland Grassland (UG) 

~ 0 
Cf Density Sample Data (I) (") "1 Sample Date: 7/01-12/2013 
I:() 0 
0 Plot Size: 100 Square Meters ...... 
~ 

Sample Number 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per Transect 
1* 2* 3* 4* 5* 6* 7* 8* 9* 1 o· 11 * 12* 13* 14* 15* 17* 18* 19* 

Artemisia cana 0 0 0 0 0 39 0 0 0 0 1 0 0 17 0 0 1 0 

Artemisia tridentata 0 0 15 10 0 43 0 0 1 1 0 12 0 35 0 3 0 25 
Chrysothamnus viscidiflorus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Ericameria nauseosa 0 0 0 0 19 0 0 2 0 0 0 9 3 0 0 0 0 0 
Rhus aromatica 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ribes cereum 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 
Rosa woodsii 0 0 0 0 0 0 0 15 0 0 0 0 0 0 0 0 0 0 
Sarcobatus verrniculatus 0 0 0 0 0 0 0 0 0 0 0 13 0 0 0 0 0 0 
Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total Native Full Shrubs 5 0 15 10 19 82 0 17 1 1 1 34 3 52 0 5 1 25 

Artemisia frigida 0 20 19 11 0 7 0 2 12 2 33 0 113 3 2 59 1 39 
Artemisia pedatifida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Gutierrezia sarothrae 0 15 0 0 12 0 0 0 0 0 0 21 0 0 0 0 0 0 

Krascheninnikovia lanata 0 45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Yucca glauca 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total Native Half &Sub-Shrubs 0 80 19 12 12 7 0 2 12 2 33 21 113 3 2 59 1 40 

Total Density 5 80 34 22 31 89 0 19 13 3 34 55 116 55 2 64 2 65 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO ~ (") ,.... 
Polygon: Upland Grassland (UG) ~ 0 

o" Density Sample Data > ~ (") '1 Sample Date: 7/01-12/2013 
Iv 0 
0 Plot Size: 100 Square Meters ...... 
~ 

Sample Number 
Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) 

Number per Transect 
20* 21 * 22* 23* 24* 25* 26* 27* 28* 29* 63* 64* 65* 66* 67* 68* 69* 70* 71* 72* 73* 74* 

Artemisia cana 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 
Artemisia tridentata 0 2 0 0 0 0 2 0 0 7 2 0 0 7 0 0 28 0 9 0 0 0 
Chrysothamnus viscidiflorus 0 0 2 0 0 0 9 0 0 0 0 0 23 3 0 0 0 1 0 0 0 0 
Ericameria nauseosa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rhus aromatica 0 0 0 0 0 0 0 0 0 0 0 3 5 0 0 0 0 0 1 0 1 

Ribes cereum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Rosa woodsii 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Sarcobatus vermiculatus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 60 0 0 0 
Total Native Full Shrubs 0 2 2 0 0 11 0 0 7 2 11 26 15 0 0 28 1 69 1 0 1 

Artemisia frigida 2 5 87 9 78 3 18 0 0 98 0 0 40 37 2 42 5 3 49 27 0 0 
Artemisia pedatifida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Gutierrezia sarothrae 0 0 0 0 20 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17 0 0 
Krascheninnikovia lanata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Yucca glauca 0 0 1 0 0 0 0 0 3 0 0 0 1 0 0 0 0 7 1 0 2 0 
Total Native Half &Sub-Shrubs 2 5 88 9 98 3 18 0 3 98 0 0 41 37 2 42 5 10 50 44 2 0 

Total Density 2 7 90 9 98 4 29 0 3 105 2 11 67 52 2 42 33 11 119 45 2 1 
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mzmZ/LZ/Zm ~peuu~~s 

0 RAMACO s; (') ,.... 
Polygon: Upland Grassland (UG) 

~ 0 
CJ Density Sample Data (I) (J "'1 Sample Date: 7/01-12/2013 
tv 0 
0 Plot Size: 100 Square Meters ...... 
~ 

Sample Number Study Area Permit Area 

Plant Species (*Denotes Sample Location Used to Calculate Permit Area Values) n=52 n=50 

Number per Transect Mean Standard Mean Standard 
75* 76* 77* 78 79* 80* 81 * 82* 83* 84 85* 86* Absolute Deviation Absolute Deviation 

Artemisia cana 0 0 0 0 0 0 0 0 0 0 0 0 1.3 6.0 1.4 6.2 

Artemisia tridentata 0 0 0 0 0 0 0 0 0 0 12 0 4.1 9.3 4.3 9.5 

Chrysothamnus viscidiflorus 0 4 0 4 0 0 20 17 0 0 0 0 1.6 4.9 1.6 5.0 

Ericameria nauseosa 0 0 0 0 0 0 0 0 0 0 0 0 0.6 2.9 0.7 3.0 

Rhus aromatica 2 0 0 0 0 1 6 0 0 0 0 0 0.4 1.2 0.4 1.2 

Ribes cereum 0 0 0 0 0 0 0 0 0 0 0 0 0.1 0.7 0.1 0.8 

Rosa woodsii 0 0 0 5 0 0 0 0 0 0 0 0 0.4 2.2 0.3 2.1 

Sarcobatus verrniculatus 0 0 0 0 0 0 0 0 0 0 0 0 0.3 1.8 0.3 1.9 

Symphoricarpos a/bus 0 0 0 0 0 0 0 0 0 0 0 1.2 8.3 1.2 8.6 

Total Native Full Shrubs 2 4 0 9 0 1 27 17 0 0 12 0 10.0 17.2 10.3 17.7 

Artemisia frigida 1 2 34 74 1 0 45 78 78 0 0 0 21 .9 30.5 21.3 30.2 

Artemisia pedatifida 0 0 0 0 0 0 0 0 0 0 0 0 0.02 0.1 0.0 0.1 

Gutierrezia sarothrae 0 0 0 0 2 0 0 0 0 0 0 0 1.7 5.2 1.7 5.3 

Krascheninnikovia /anata 0 0 0 0 0 0 0 0 0 0 0 0 0.9 6.2 0.9 6.4 

Yucca glauca 0 0 0 0 0 0 5 0 0 0 0 0 0.4 1.3 0.4 1.3 

Total Native Half &Sub-Shrubs 1 2 34 74 3 0 50 78 78 0 0 0 24.9 32.1 24.3 31.9 

Total Density 3 6 34 83 3 1 77 95 78 0 12 0 34.9 36.7 34.6 36.7 
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ATTACHMENT D8-1-K 

Sampling Plan 
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121 

Department of Environmental Quality 

To protect, conserve and enhance the quality of Wyoming's 

environment for the benefit of current and future generations. 

Brook Mine 

N .. 

~ Matthew H. Mead, Governor Todd Parfitt, Director 

" N 
121 
N 
121 

August 28, 2013 

Dawn Gardner 
BKS Environmental Associates, Inc. 
P.O. box 3467 
Gillette, WY 82717 

RE: Sampling Plan for Ramaco Surface Coal Mine, TFN 6 2/025 

Dear Dawn: 

I approve the attached sampling plan . I corrected the acreage table and added a page 
13 with the agreements that we made during your sampling. 

If you have questions please call me. 

Sincerely, 

sp\ 

attachment 

cc: Cheyenne File w/attachment 

TFN 6 2 /025 
; ·. , NO V 14 , 201 A 

Herschler Building · 122 West 25th Street · Cheyenne, WY 82002 · http://deq.state.wy.us 
ADMlN/OUTREACH ABANDONED MlNES AIR QUALITY INDUSTRIAL SITING LAND QUALITY SOLID & HAZ. WASTE WATER QUALITY 
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RAMACO 

INTRODUCTION 

Sampling Methods for Baseline Vegetation Study 
Ramaco Wyoming Coal Co. - Ramaco Surface Coal Mine 

June 20, 2013 

Brook Mine 

A baseline vegetation study will be performed in Sheridan County northeast of Ranchester, Wyoming , 
within the proposed Ramaco Surface Coal Mine permit area. The proposed permit area includes 
approximately 5,902 acres and is located in all or portions of: 

• Sections 10, 11, 12, 13, 14, 15, 21, 22, 23, 24, 26, and 27 T57N R85W. 
• Sections 7, 8, 9, 10, 15, 17, 18, 19, 20, and 22 T57N R84W. 

The following 10 vegetation communities are located within the proposed permit area: Agricultural Lands, 
Bottomland Sagebrush Grassland, Big Sagebrush Shrubland, Prairie Dog Modified Grassland, Juniper 
Woodland, Reclaimed, Rough Breaks Mixed Shrubland, Riparian Woodland , Scoria Grassland, and 
Upland Grassland. Disturbed areas are also present within the proposed permit area and consist 
primarily of roads and facilities associated with abandoned mine land activity, as well as existing Big Horn 
Coal and other historic surface coal mines. Refer to Table 1 for mapping acreages. 

Potential wetland areas have been identified predominantly within the Bottomland Sagebrush Grassland 
and Riparian Woodland vegetation communities which encompass approximately 206.05 acres of the 
proposed permit area. Potential wetland areas include areas along Slater Creek and unnamed 
tributaries, Hidden Water Creek and unnamed tributaries, seeps, drainages, and reservoirs. Potential 
wetland areas were identified using color infra-red (CIR) photography and field observation of areas that 
visually contained plant species more adapted to moist and/or saline conditions. These areas may not be 
jurisdictional wetlands under the U.S. Army Corps of Engineers (USACE) delineation criteria. 

Table 1: Vegetation Map Units, Symbols, and Associated Acreages. 

Vegetation Map Units Map Unit Permit Area Acreage Permit Area Acreage for 
Symbol June 2013 Methodology Final Maooing Acreage 

Agricultural Lands AG 508.52 495.02 
Bottomland Saqebrush Grassland BSG 76.67 76.71 
Big Sagebrush Shrubland BSS 1,385.93 1,368.90 
Prairie Doq Modified Grassland PDMG 504.38 517.68 
Juniper Woodland JW 50.93 51 .03 
Reclaimed R 541 .17 542.45 
Rouqh Breaks Mixed Shrubland RBMS 782.42 738.53 
Riparian Woodland RW 129.38 132.08 
Scoria Grassland SG 539.08 582.23 
Upland Grassland UG 1,253.30 1,245.68 
Disturbed D 115.05 115.25 
Water/Seep w 15.45 15.48 

TOTAL 5,902.28 5,881.04 

Baseline vegetation sampling will be conducted no later than August 31 , 2013. Sampling, once initiated, 
will be completed within a three-week period. If sampling within a three week period is not possible, BKS 
will notify the Wyoming Department of Environmental Quality, Land Quality Division (LQD) immediately. 
Vegetation baseline sampling will be conducted using the procedures described in this document. 
Vegetation parameter sampling will be conducted by vegetation community as specified in Table 2. 
Wetlands will not be sampled as part of the baseline study but will be included under USACE delineation 
requirements. 
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RAMACO 
Sampling Methods for Baseline Vegetation Study 

Ramaco Wyoming Coal Co. - Ramaco Surface Coal Mine 
June 20, 2013 

T bl 2 B a e I" V ase me t f s ege a 10n r amp mg- M easure dP t arame ers. 

Parameter AG BLG BSS PDMG JW R RBMS 

% Absolute Total 
Yes Yes Yes Yes Yes Yes Yes Ground Cover 

First Hit % Absolute 
Yes Yes Yes Yes Yes Yes Yes 

Total Vegetation Cover 

Multiple Hit Vegetation Yes Yes Yes Yes Yes Yes Yes 

Production No Yes Yes No No No Yes 

Shrub/Sub-shrub 
Yes Yes Yes Yes Yes Yes Yes 

Density 

Tree Count and 
Yes Yes Yes Yes Yes Yes Yes 

Distribution 

VEGETATION COMMUNITY CLASSIFICATION & MAPPING 

Brook Mine 

RW SG UG 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes Yes Yes 

Vegetation communities within the proposed permit area were classified and mapped prior to 
commencing vegetation sampling. Mapping and classification identified the following 10 vegetation 
communities (disturbed and water not included): 

• Agricultural Lands 
• Bottomland Sagebrush Grassland 
• Big Sagebrush Shrubland 
• Prairie Dog Modified Grassland 
• Juniper Woodland 
• Reclaimed 
• Rough Breaks Mixed Shrubland 
• Riparian Woodland 
• Scoria Grassland 
• Upland Grassland 

Vegetation communities were mapped using August 2011 ArcGIS Online World Imagery and verified 
through field surveys in April and June 2013. The acreages will be verified in the field throughout the 
duration of the study and may change slightly from this original methodology. The following apply to the 
mapping and/or sampling: 

1) Disturbed areas and open water within the proposed permit area were also identified and 
mapped, based on the scale of available mapping. Disturbed areas and open water will be 
excluded from all vegetation parameter sampling. 

2) Prairie dog towns are scattered throughout the proposed permit and were mapped to the extent 
possible based on the scale of available mapping, independent of size. 

3) The areas of the 2001 and 2011 burn , due to the lack of shrubs, were placed in the Upland 
Grassland vegetation community regardless of the likely pre-fi re vegetation type. 

4) Marginal older agricultural areas containing a limited amount of crested wheatgrass which are not 
hayed will be included in the Upland Grassland vegetation community. 

5) A seep area that consists of approximately one acre wi ll be mapped and described, but not 
sampled. 

All areas within ½ mile of the proposed permit area will be mapped, based on a review of August 2011 
ArcGIS Onl ine World Imagery and known expression of this imagery within the proposed permit area. It 

3 
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RAMACO 
Sampling Methods for Baseline Vegetation Study 

Ramaco Wyoming Coal Co. - Ramaco Surface Coal Mine 
June 20, 2013 

Brook Mine 

will not be necessary to field verify mapping within ½ mile of the proposed permit area; in addition , 
vegetation sampling will not be conducted within this area. 

TRANSECT ORIGIN SELECTION 

A computerized systematic grid (through ArcGIS) will be used to randomly locate sample points within 
each vegetation community. Due to changes in the permit boundary between cage placement and 
sampling portions of this project, separate sample point locations will be generated for production and 
cover/shrub density sampling. These computer generated random numbers will be uploaded to a hand
held GPS unit for actual location in the field . Sample points will be sampled in numerical order until the 
minimum sample size is attained and then until either sample adequacy is met or the required maximum 
number of samples has been collected . 

LINE TRANSECT LAYOUT 

A 50-meter line transect will be used in the 10 vegetation communities to be sampled: Agricultural Lands, 
Bottomland Sagebrush Grassland, Big Sagebrush Shrubland, Prairie Dog Modified Grassland, Juniper 
Woodland , Reclaimed, Rough Breaks Mixed Shrubland , Riparian Woodland , Scoria Grassland, and 
Upland Grassland. Each 50-meter line transect will begin at its specified random origin point and extend 
in a randomly generated compass direction. 

Transects that exceed the boundaries of the vegetation community being sampled will be redirected back 
into its vegetation community at a 90 degree angle from the original transect direction at the point of 
intercept. In instances where a 90 degree angle of reflection does not place the transect within the 
sampled vegetation community, a 45 degree angle of reflection will be used. 

GROUND COVER 

Line-transect point-intercept methods will be used to collect percent absolute cover data from the 1 O 
vegetation communities. Each 50-meter transect will represent a single sample point. Percent cover 
measurements will be taken from point-intercepts at 1-meter intervals along a 50-meter transect using a 
laser pointer. Should a transect run out of the vegetation community boundary or a non-vegetated 
feature, it will be redirected as described above. Each point-intercept will represent 2% of the cover 
measurements. 

Percent cover measurements will record "first-hit" point-intercepts by live foliar vegetation species, litter, 
rock, or bare ground. Litter will include all non-living organic material. Manure will be included with bare 
ground. Rock fragments will be recorded when they are equal to or greater than one centimeter in size 
(i.e., sheet flow, minimum non-erodable particle size). First-hit data will be recorded and tabulated to 
evaluate total ground cover and total vegetation cover. Multiple hits on vegetation will be recorded, but 
used only for the purpose of constructing a plant species list for each vegetation community. 

Total Vegetation Cover 

Vegetation cover is the vertical projection of the general outline of plants to the ground surface. 
Vegetation cover data will be recorded by species using first hit data. All point intercepts of living 
vegetation and growth produced during the current growing season will be counted toward total 
vegetation cover. Total vegetation cover measurements will be expressed in absolute percentages for 
each sample point. Relative cover values for percent species cover may be provided. Total vegetation 
cover WILL NOT include lichen and moss. 

Total Ground Cover 

Total ground cover is the sum of cover values for percent vegetation , percent litter, and percent rock. 
Total ground cover data will be recorded by live vegetation, litter, rock, or bare ground. Litter will include 
all dead organic matter that is recognizable. Total ground cover measurements will be expressed in 
absolute percentages for each sample point. Total ground cover WILL include lichen and moss. 
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RAMACO 

Species Diversity 

Sampling Methods for Baseline Vegetation Study 
Ramaco Wyoming Coal Co. - Ramaco Surface Coal Mine 

June 20, 2013 

Brook Mine 

Species diversity will be determined by noting all plant species observed or sampled within a 100-square 
meter belt transect centered over the cover transect ( 1-meter on either side of the 50-meter cover 
transect). The number of belt transects will equal the number of cover transects for a given vegetation 
community. Sample adequacy will not be calculated for species diversity. Species diversity will be 
summarized by lifeform and vegetation community. 

PRODUCTION 

Annual herbaceous production will be quantitatively sampled within each vegetation community, 
excluding Agricultural Lands, Prairie Dog Modified Grassland, Juniper Woodland and Reclaimed. Each 
production quadrat will cover an area of no less than 0.5 m square meter. All standing 2013 biomass will 
be clipped as close to the ground as possible and placed in paper bags. Major species (contributing 
greater than 2% relative cover) will be collected and bagged by species. Minor species (contributing less 
than 2% relative cover) will be collected by lifeform, and relative percent contribution estimated by 
species. Species lacking creditable value, full shrubs, succulents, Yucca species, cushion plants, 
mosses, lichens, and trees will not be clipped . Although clipping annual forbs is not required, annual 
forbs will be collected in the field, and 2013 annual forb data will be reported. 

Clipped biomass will be dried in a forced air oven at 105° C for 24 hours and weighed on an electronic 
balance scale to the nearest 0.10 gram. Clipped samples contributing less than 0.10 gram of matter will 
be considered trace samples and calculated at 0.033 grams of weight. The bag weight will be calculated 
and subtracted from the sample weight to yield only the dry weight of the vegetative matter. The final 
results will be reported in grams/m2 and pounds/acre. 

Production quadrats will be sampled until either sample adequacy is achieved or the maximum number of 
samples is reached for a given vegetation community. All production quadrats will be sampled within 
grazing exclosures. Exclosures will be established as soon as field conditions permit. Each exclosure 
will exceed the quadrat size to accommodate the sample quadrat and a buffer area. Permanent fences 
used to control livestock grazing are considered a type of grazing exclosure. 

Production within the Agricultural Lands vegetation community will not be quantitatively sampled, but a 
ten-year county-wide productivity mean (2003-2012) based on Wyoming Agriculture Statistics Service 
yield data will be provided. 

SHRUB DENSITY 

Shrub density data will be collected in conjunction with randomly selected cover transects, wherever 
possible. All shrubs, full or sub, will be counted within 1-meter on either side of the 50-meter cover 
transect (100-square meter belt transect) . Shrub density data will be quantitatively evaluated and sample 
adequacy will be calculated for shrub density transects. Shrub density belt transects will be sampled until 
either sample adequacy is achieved or the maximum number of samples is reached for a given 
vegetation community. If sample adequacy has not been reached LOO will be notified for a decision 
about the need for additional sampling . No shrub height measurements will be statistically summarized. 
General approximations of shrub heights will be recorded . 

TREE DENSITY 

It is anticipated that trees will be found within the proposed permit area. No tree density sampling will be 
carried out; however, if trees are observed within the proposed permit area, they will be noted and 
qualitatively summarized within the report text. 

SAMPLE ADEQUACY 
TFN 6 2 /025 
; :CD NOV 14,201 4 

Table 3 lists the minimum and maximum number of cover, production , and/or shrub density transects per 
vegetation community that will be sampled in the Agricultural Lands, Bottomland Grassland, Big 
Sagebrush Shrubland, Prairie Dog Modified Grassland, Pine and Juniper Woodland, Reclaimed, Rough 
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RAMACO 
Sampling Methods for Baseline Vegetation Study 

Ramaco Wyoming Coal Co. - Ramaco Surface Coal Mine 
June 20, 2013 

Brook Mine 

Breaks Mixed Shrubland, Riparian Woodland, Scoria Grassland, and Upland Grassland. Sample 
adequacy will be calculated after the minimum sample size is attainted and an incremental number of 
cover, production, and/or shrub density transects will be sampled until either sample adequacy is met or 
the maximum number of samples has been collected . The sample adequacy formula outlined in LQD 
Handbook of Approved Sampling and Statistical Methods for Evaluation of Revegetation Success on 
Wyoming Coal Mines will be utilized to determine the minimum required size of the sample population. 

Table 3: Vegetation Monitoring Minimum/Maximum Sample Population Requirements for Sampled 
V f C egeta 10n ommumttes. 

Vegetation Parameter Plant Community Plant Community 
Community Minimum Sample Size Maximum Sample Size 

Ground Cover 
Agricultural Lands Vegetation Cover 20 50 

Shrub Density 
Ground Cover 

Bottomland Sagebrush Vegetation Cover 
15 25 Grassland Shrub Density 

Total Production 
Ground Cover 

Big Sagebrush Vegetation Cover 
20 501 

Shrubland Shrub Density 
Total Production 

Prairie Dog Modified 
Ground Cover 
Vegetation Cover 20 50 Grassland 
Shrub Density 
Ground Cover 

Juniper Woodland Vegetation Cover 10 15 
Shrub Density 
Ground Cover 

Reclaimed 2 Vegetation Cover 10 10 
Shrub Density 
Ground Cover 

Rough Breaks Mixed Vegetation Cover 
20 501 

Grassland Shrub Density 
Total Production 
Ground Cover 

Riparian Woodland 
Vegetation Cover 

20 501 
Shrub Density 
Total Production 
Ground Cover 

Scoria Grassland 
Vegetation Cover 

20 501 
Shrub Density 
Total Production 
Ground Cover 

Upland Grassland 
Vegetation Cover 

20 501 
Shrub Density 
Total Production 

Total 175 400 
11f sample adequacy is not met for shrub density with the maximum number of transects, LQD will be notified and a 
decision will be made about additional sampling. 
2 There are five data sets for this community and the semi-quantitative methods in Ch. 2 Coal Regulations are 
acceptable. 

The 10 sampled vegetation communities have been identified as either "grassland", "shrubland", or 
"woodland". Using Table 1 in LQD Handbook of Approved Sampling and Statistical Methods for 
Evaluation of Revegetation Success on Wyoming Coal Mines, the constant values to be used in statistical 
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RAMACO 
Sampling Methods for Baseline Vegetation Study 

Ramaco Wyoming Coal Co. - Ramaco Surface Coal Mine 
June 20, 2013 

Brook Mine 

test are (for both grassland and shrubland total vegetation cover, total cover, total production, and shrub 
density): "z"=1 .28 and "d" = 0.1. All sampled vegetation will be included in the sample adequacy test (i.e., 
"Species Lacking Creditable Value" will not be eliminated from the equation) . 

PLANT SPECIES LISTS 

A plant species list by scientific name, common name, and lifeform will be developed individually for each 
of the 1 0 vegetation communities . This list will be compiled from species noted during all vegetation 
monitoring activities including point-intercept line transect cover measurements, species diversity belt 
transect measurements, and other opportunistic observations of the sampling area. 

OTHER DAT A COLLECTED 

Habitat and species surveys for any United States Fish and Wildlife Service (USFWS) threatened, 
endangered, or candidate species or any state species of special concern listed in the Wyoming Natural 
Heritage database will be conducted during the appropriate period based on phenology, and any 
identified individuals or populations or appropriate habitat will be identified on the baseline vegetation 
map. All state listed noxious weeds will be noted and significant concentrations identified on the baseline 
vegetation map. 

Photographs will be taken of the 10 vegetation communities. Photographic locations will be documented 
and illustrated on the baseline vegetation map. 

EXTENDED REFERENCE AREA MAPPING & JUSTIFICATION 

As noted in the Vegetation Community Classification & Mapping section, all lands within the proposed 
permit area were mapped as one of 10 vegetation communities, disturbed lands, or water. All Agricultural 
Land , Bottomland Sagebrush Grassland, Big Sagebrush Shrubland, Prairie Dog Modified Grassland, 
Juniper Woodland, Reclaimed, Rough Breaks Mixed Shrubland, Riparian Woodland, Scoria Grassland, 
and Upland Grassland areas unaffected by the mining operation will serve as Extended Reference Area 
(EXREFA). For the purposes of this permit, EXREFA means a land unit which will be used to evaluate 
revegetation success for each of the same vegetation communities which were affected by the mining 
operation. The EXREFA will be a subset of the mapped vegetation communities and will be included as 
potential sample points for the sampling program. The EXREFA will remain unaffected over the course of 
the mining operation and will be as large as practical , at least two acres, considering land ownership 
patterns, and land management history. The permit application Appendix 0-8 will show the EXREFA on 
the vegetation map and will include text justifying the choice of the EXREFA. 

BASELINE VEGETATION SURVEY REPORT 

A summary of all field data collected and will include the following major headings and content: 

I. Table of Contents 

II. Approved mapping and sampling methods 

111. 

October 2014 

• Text that briefly lists the title and date for the approval for the approved methods and 
includes a reference to the location of the approved methods in Appendix 0-8 . 

• Text making a clear statement that all sampling methods were executed as 
approved. 

• Text noting the time periods when field sampling occurred. 

Map of the Agricultural Land, Bottomland Sagebrush Grassland, Big Sagebrush 
Shrubland, Prairie Dog Modified Grassland , Juniper Woodland, Reclaimed, Rough Breaks 
Mixed Shrubland , Riparian Woodland, Scoria Grassland, Upland Grassland, and 
Extended Reference Areas 

7 TFN62/025 
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RAMACO 
Sampling Methods for Baseline Vegetation Study 

Ramaco Wyoming Coal Co. - Ramaco Surface Coal Mine 
June 20, 2013 

• Map with appropriate legend information for all entries. 

• Identify photo locations. 

• Identify sample points in each vegetation community. 

• Identify projected affected area and tabulate acreage. 

• Tabulate acreage of each map unit. 

IV. Present and discuss sample numbers. 

• Tabular presentation 

Brook Mine 

Total Vegetation Actual Computed Computed Confidence 
Plant Community Cover Sample Adequate Level 

(%) Size Sample Size Z-Value 
Achieved 

Agricultural Land 
Bottomland Sagebrush 

Grassland 
Biq Saqebrush Shrubland 

Prairie Dog Modified 
Grassland 

Juniper Woodland 
Reclaimed 

Rough Breaks Mixed 
Shrubland 

Riparian Woodland 
Scoria Grassland 
Upland Grassland 

Total Ground Actual Computed Computed Confidence 
Plant Community Cover Sample Adequate Level 

(%) Size Sample Size 
Z-Value 

Achieved 
Aqricultural Land 

Bottomland Sagebrush 
Grassland 

Biq Saqebrush Shrubland 
Prairie Dog Modified 

Grassland 
Juniper Woodland 

Reclaimed 
Rough Breaks Mixed 

Shrubland 
Riparian Woodland 
Scoria Grassland 
Upland Grassland 

• Text briefly discussing numbers in relation to the approved methods 
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RAMACO 

V. 

Vegetation 
Parameter 
Absolute 

Vegetation 
Cover(%) 
Absolute 

Total 
Ground 
Cover 

(%) 

October 2014 

Sampling Methods for Baseline Vegetation Study 
Ramaco Wyoming Coal Co. - Ramaco Surface Coal Mine 

June 20, 2013 

Present sample data 

• Optional tabular presentation. 

Veqetation Community 
AG BLS BSS PDMG JW R RBMS 

Brook Min e 

RW SG UG 

• Text which describes the major vegetation and topographic characteristics of each 
community; integrate soil type(s) as useful. 

• Tabulate and discuss relative cover values by life form. 

• Present and discuss photographs. 

9 
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Native Annual Grasses 
Introduced Annual Grasses 
Native Cool Season Perennial Grasses 
Native Warm Season Perennial Grasses 
Introduced Perennial Grasses 
Native Annual Forbs 
Introduced Annual Forbs 
Native Perennial Forbs 
Introduced Perennial Forbs 
Half and Sub-Shrubs 
Full Shrubs 
Native Trees 
Introduced Trees 
Succulents 
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Sampling Methods for ,line Vegetation Study 
Ramaco Wyoming Coal Co. - Ramaco Surface Coal Mine 

June 20, 2013 
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(list of species organized in the life forms 

below) 

Annual Grasses 
Vu/pia octoflora 
Bromus tectorum 
Bromus iaoonicus 

Total Annual Grasses 
etc 
Introduced Perennial Grasses 
Total Introduced Perennial Grasses 

Native Annual Forbs 
Total Native Annual Forbs 

Introduced Annual Forbs 
Total Introduced Annual Forbs 

Native Perennial Forbs 
Total Native Perennial Forbs 

Introduced Perennial Forbs 
Total Introduced Perennial Forbs 

Half and Sub-Shrubs 
Total Half and Sub-Shrubs 

Full Shrubs 
Total Full Shrubs 

Native Trees 
Total Native Trees 

Introduced Trees 
Total Introduced Trees 

Succulents 
Total Succulents 

Total Vegetative Cover 
Litter 
Rock 
Cryptoarams 
Total Ground Cover 
Bare Ground 
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BLS BSS PDMG JW R 
Absolute Absolute Absolute Absolute Absolute 
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RAMACO 
Sampling Methods for Baseline Vegetation Study 

Ramaco Wyoming Coal Co. - Ramaco Surface Coal Mine 
June 20, 2013 

VI. Present species lists by vegetation community. 

• Text briefly discussing lists. 

Brook Mine 

• Text noting the presence or absence of federally listed threatened and endangered species and 
state listed noxious weeds. 

VII. Present Extended Reference Area 

• Text briefly describing reference units in baseline map. 

• Text discussing and justifying representative nature of the EXREFA. 

VIII. References 

• Includes citations for plant identification, etc. 

IX. Photographs 

• Each caption is complete and descriptive. 

X. Raw Cover Data 

• Includes tables for raw cover. 

TFN 6 2 /025 
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RAMACO 

Attachment to Sampling Plan date June 20, 2013 

Additional Agreements. 

Brook Mine 

Juniper dominated one portion and Ponderosa Pine dominated the other portion of the Juniper 
Woodland vegetation community. Sample adequacy was not met in this community when 
combined. When split apart the Ponderosa Pine community meets adequacy. The Juniper 
community still does not meet adequacy. Fifteen transects total were sampled for 50 acres. 
The Juniper dominated area is 18.58 acres and 8 samples were collected. The Ponderosa Pine 
dominated area (PPs in Section Section 10, T57N, R84W) is 32.45 acres and 7 samples were 
collected. No more samples were required 

2. Sample adequacy was not met for any of the vegetation communities for shrub density. 
Review of the data indicated that the target shrub would unlikely change with more sampling 
on any of the communities except for the Upland Grassland. The shrub density was extremely 
low in this community and probably would not increase very much if at all with addtiional 
sampling. No additional sampling will be required. 

13 
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RAMACO 

D9 WILDLIFE 

Brook Mine 

"- Baseline wildlife studies for RAMACO's Brook Mine were conducted by 
N 

~ Intermountain Resources of Laramie, Wyoming. The baseline report 1s 
N 
121 presented in Addendum D9-l(Baseline Wildlife Inventory). 
N 
121 

D9.1 Wildlife 

D9.1.1 Methods 

Wildlife baseline inventories followed standard survey requirements and 

protocols used and approved by the U.S . Fish and Wildlife Service (USFWS), 

Wyoming Game and Fish Department (WGFD) and Wyoming Department of 

Environmental Quality (WDEQ). Sampling protocols for threatened and 

endangered (T&E) species followed current federal (USFWS and USFS) 

guidelines. All other methods were consistent with the Handbook of Biological 

Techniques (WGFD, 2007) and Guideline No. 5 (WDEQ/LQD, 1994). Guidance 

was regularly sought from managers and biological specialists from federal and 

state agencies throughout the baseline survey period. Methods were 

coordinated with USFWS, WGFD and WDEQ. 

Baseline wildlife inventories were conducted 2013 through 2014 at the 

Brook Mine. Biologists also conducted a wildlife habitat assessment to record 

any unique or critical habitats that could support T&E species, or other species 

of special concern. Most of the surveys were completed using binoculars or 

spotting scopes while travelling throughout the survey area. Standard field 

guides and references were used to identify wildlife and their sign. Potential 

species lists were developed based on observances, references, and guides. 

Habitat requirements and availability for species, as well as critical (USFWS

designated) and crucial (WGFD-designated) habitats and geographical 

distribution maps, were considered for each species when developing the 

potential species occurrence lists. Detailed discussions of survey methods for 
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RAMACO Brook Mine 

each species or general wildlife type (i.e. big game) are included in Addendum 

D9-1 for the Brook Mine. 

D9.1.2 Results 

Detailed results of the baseline wildlife monitoring are discussed, 

tabulated, and shown on figures in Addendum D9-1 for the Brook Mine. A 

summary of wildlife species that could potentially inhabit or migrate through the 

Brook Mine Permit Area is included in Table D9 .1-1. A wildlife inventory 

summary is provided in Exhibit D9 .1-1. 

D9.2 Sage-grouse 

The greater sage-grouse is a species whose existence is of great concern 

throughout the west and is considered a "landscape species" due to its use of 

wide expanses of sagebrush as primary habitat during each phase of its life cycle. 

USFWS had previously classified the greater sage-grouse as a candidate 

threatened or endangered species under the Endangered Species Act (ESA), 

however in 2015 the USFWS determined that protection for the greater sage

grouse under the ESA is no longer warranted and has withdrawn the species 

from the candidate species list (USFWS 2015). Candidate species are plants and 

animals for which the USFWS has sufficient information on their biological 

status and threats to propose them as endangered or threatened, but 

development of a proposed listing regulation is precluded by other higher priority 

listing activities. Candidate species receive no statutory protection under the 

ESA (USFWS, 2014). In August 2019, Wyoming Governor Mark Gordon issued a 

revised executive order (2019-3) updating Wyoming's sage-grouse core 

population area strategy (State of Wyoming Executive Department Executive 

Order, 2019). The core areas represent habitats where special restrictions apply 

to several activities, including energy development, agriculture, and recreation. 

The new executive order included modified boundaries describing the core areas, 

including corridors for potential electrical transmission lines. 

January 2020 D9-2 
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RAMACO Brook Mine 

The Brook Mine permit boundary does not reside within these 

aforementioned core areas. However, several sage-grouse leks were identified in 

adjacent study areas. None of these leks are located within the Brook Mine 

permit area or within one mile. Addendum D9-1 has the detailed discussion of 

sage-grouse surveys. A request has been made of the Wyoming Game & Fish for 

a determination of the relation of the Brook Mine to known Sage Grouse core 

areas and is provided in Exhibit D9. l-2. When this letter is received it will be 

provided to WDEQ. 
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Table D9 . 1-1. Wildlife Species List for the Brook Coal Mine Study Area 

OBSERVED AND POTENTIAL MAMMALIAN INHABITANTS 
Scientific Nomenclature 1 

INSECTIVORA 
Soricidae 

Sorex cinereus 
Sorex merriami 
Sorex monticolus 
Sorex palustris 
Sorex vagrans 

CHIROPTERA 
Vespertilionidae 

Myotis ciliolabrum 
Myotis evotis 
Myotis lucifugus 
Myotis thysanodes 
Myotis volans 
Lasiurus cinereus 
Lasionycteris noctivagans 
Eptesicus fuscus 
Plecotus townsendii 
Antrozous pallidus 

LAGOMORPHA 
Leporidae 

Sylvilagus audubonii 
Sylvilagus nuttallii 
Lepus townsendii 

RODENTIA 
Sciuridae 

Neotamias minimum 
Marmota fiaviventris 
Spermophilus tridecemlineatus 
Cynomys ludoviciana 
Sciurus niger 
Tamiasciurus hudsonicus 

Geomyidae 
Thomomys talpoides 

Heteromyidae 
Perognathus fasciatus 
Dipodomys ordii 

Castoridae 
Castor canadensis 

Cricetidae 
Reithrodontomys megalotis 

Common Name 

Masked shrew 
Merriam's shrew 
Dusky shrew 
Water shrew 
Vagrant shrew 

Western small-footed myotis 
Long-eared myotis 
Little brown myotis 
Fringed myotis 
Long-legged myotis 
Hoary bat 
Silver-haired bat 
Big brown bat 
Townsend's big-eared bat 
Pallid bat 

Desert cottontail 
Mountain (Nuttall's) cottontail 
White-tailed jack rabbit 

Least chipmunk 
Yellow-bellied marmot 
Thirteen-lined ground squirrel 
Black-tailed prairie dog 
Eastern fox squirrel 
Red squirrel 

Northern pocket gopher 

Olive-backed pocket mouse 
Ord's kangaroo rat 

Beaver 

Western harvest mouse 

TFN 6 21025 
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* 

* 
1 Nomenclature from WGFD 2012. 
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Table D9.1-1. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL MAMMALIAN INHABITANTS (cont.) 
Scientific Nomenclature 1 

RODENTIA (cont.) 
Peromyscus leucopus 
Peromyscus maniculatus 
Onychomys leucogaster 
Neotoma cinerea 
Clethrionomys gapperi 
Microtus longicaudus 
Microtus montanus 
Microtus ochrogaster 
Microtus pennsylvanicus 
Lemmiscus curtatus 
Ondatra zibethicus 

Common Name Observed 

Muridae 
Rattus norvegicus 
Mus musculus 

Dipodidae 
Zapus hudsonius 
Zapus princeps 

Erethizon tidae 
Erethizon dorsatum 

CARNIVORA 
Canidae 

Canis latrans 
Canis lupus 
Vulpes vulpes 

Ursidae 
Ursus americanaus 

Procyonidae 
Procyon lotor 

Mustelidae 
Mustela erminea 
Mustela frenata 
Mustela nigripes 
Mustela nivalis 
Mustela vision 
Taxidea taxus 
Mephitis mephitis 
Lutra canadensis 

Felidae 

White-footed mouse 
Deer mouse 
Northern grasshopper mouse 
Bushy-tailed woodrat 
Sou them red-backed vole 
Long-tailed vole 
Montane vole 
Prairie vole 
Meadow vole 
Sagebrush vole 
Muskrat 

Norway rat 
House mouse 

Meadow jumping mouse 
Western jumping mouse 

Porcupine 

Coyote 
Gray wolf 
Red fox 

Black bear 

Raccoon 

Short-tailed weasel 
Long-tailed weasel 
Black-footed ferret 
Least weasel 
Mink 
Badger 
Stripped skunk 
River otter 

Puma concolor Mountain lion 
1 Nomenclature from WGFD 2012. 

October 2014 
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RAMACO Brook Mine 

Table D9. l-1. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL MAMMALIAN INHABITANTS (cont.) 
Scientific Nomenclature 1 

CARNIVORA (cont.) 
Common Name Observed 

Lynx rufus 

ARTIODACTYLA 
Cervidae 

Cervus elaphus 
Odocoileus hemionus 
Odocoileus virginianus 
Alces alces 

Antilocapridae 
Antilocapra americana 

Bobcat 

Elk 
Mule deer 
White-tailed deer 
Moose 

Pronghorn 

OBSERVED AND POTENTIAL BIRD INHABITANTS 
ANATIDAE 

Chen caerulescens 
Branta canadensis 
Aix sponsa 
Anas strepera 
Anas americana 
Anas platyrhynchos 
Anas discors 
Anas cyanoptera 
Anas clypeata 
Anas acuta 
Anas crecca 
Aythya valisineria 
Aythya americana 
Aythya collaris 
Aytha marila 
Aythya a/finis 
Bucephala albeola 
Bucephala clangula 
Bucephala islandica 
Lophodytes cucullatus 
Mergus merganser 
Mergus serrator 
Oxyura jamaicensis 

PHASIANIDAE 

Snow Goose 
Canada goose 
Wood duck 
Gadwall 
American widgeon 
Mallard 
Blue-winged teal 
Cinnamon teal 
Northern shoveler 
Northern pintail 
Green-winged teal 
Canvasback 
Redhead 
Ring-necked duck 
Greater scaup 
Lesser scaup 
Bufflehead 
Common goldeneye 
Barrow's goldeneye 
Hooded merganzer 
Common merganser 
Red-breasted merganzer 
Ruddy duck 

Alectoris chukar Chukar 
Perdix perdix Gray partridge 

1 Nomenclature from WGFD 2012. 
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RAMACO Brook Mine 

Table D9 .1-l. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

PHASIANIDAE (cont.) 
Phasianus colchicus 
Centrocercus urophasianus 
Tympanuchus phasianellus 
Meleagris gallopava 

PODICIPEDIDAE 
Podilymbus podicepts 
Podiceps auritus 
Podiceps nigricollis 
Aechmophorus occidentalis 

PELECONIDAE 
Pelecanus erythrorynchos 

PHALACROCORACIDAE 
Phalacrocorax auritus 

ARDEIDAE 
Botaurus lentiginosus 
Ardea herodius 
Egretta thula 
Nycticorax nycticorax 

THRESKIORNITHIDAE 
Plegadis chihi 

CATHARTIDAE 
Cathartes aura 

PANDIONIDAE 
Pandion haliaetus 

ACCIPITRIDAE 
Haliaeetus leucocephalus 
Circus cyaneus 
Accipiter striatus 
Accipiter cooperii 
Accipiter gentilis 
Buteo swainsoni 
Buteo jamaicensis 
Buteo regalis 
Buteo la o us 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 

Ring-necked pheasant 
Greater sage grouse 
Sharp-tailed grouse 
Wild turkey 

Pied-billed grebe 
Horned grebe 
Eared grebe 
Western grebe 

American white pelican 

Double-crested cormorant 

American bittern 
Great blue heron 
Snowy egret 
Black-crowned night-heron 

White-faced ibis 

Turkey vulture 

Osprey 

Bald eagle 
Northern harrier 
Sharp-shinned hawk 
Cooper's hawk 
Northern goshawk 
Swainson's hawk 
Red-tailed hawk 
Ferruginous hawk 
Rou h-le ed hawk 

TF N 6 2/025 
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RAMAC0 Brook Mine 

Table D9.1-l. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

ACCIPITRIDAE (cont.) 
Aquila chyrsaetos 

FALCONIDAE 
Falco sparverius 
Falco columbarius 
Falco rusticolus 
Falco peregrinus 
Falco mexicanus 

RALLIDAE 
Rallus limicola 
Porzana carolina 
Fulica americana 

GRUIDAE 
Grus canadensis 

CHARADRIIDAE 
Pluvial is squatarola 
Pluvialis dominica 
Charadrius semipalmatus 
Charadrius vociferous 
Charadrius montana 

RECURVIROSTRIDAE 
Himantopus mexicanus 
Recurvirostra americana 

SCOLOPACIDAE 
Tringa melanoleucus 
Tringa jl.avipes 
Tringa solitaria 
Tringa semipalmatas 
Actitis maculata 
Bartramia longicauda 
Numenius americanus 
Limos a fedoa 
Calidris alba 
Calidris pusilla 
Calidris mauri 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 

Golden eagle 

American kestrel 
Merlin 
Gyrfalcon 
Peregrine falcon 
Prairie falcon 

Virginia rail 
Sora 
American coot 

Sandhill crane 

Black-billed plover 
American golden-plover 
Semipalmated plover 
Killdeer 
Mountain plover 

Black-necked stilt 
American Avocet 

Greater yellowlegs 
Lesser yellowlegs 
Solitary sandpiper 
Willet 
Spotted sandpiper 
Upland sandpiper 
Long-billed curlew 
Marbled godwit 
Sanderling 
Semipalmated sandpiper 
Western sandpiper 

Observed 

* 

* 

* 

* 

* 
* 
* 

* 

* 

* 

* 
* 

* 
* 
* 
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RAMACO Brook Mine 

Table D9.1-1. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

SCOLOPACIDAE (cont.) 
Calidris minutilla 
Calidris bairdii 
Calidris melanotos 
Calidris himanotopus 
Limnodromus scolopaceus 
Gallinago delicata 
Leucophaeus pipixcan 

PHALAROPODIDAE 
Phalaropus tricolor 
Phalaropus lobatus 

LARIDAE 
Chroicocephalus philadelphia 
Larus delawarensis 
Larus califomicus 
Larus argentatus 
Hydroprogne caspia 
Stema hirundo 
Stema forsteri 
Childonias niger 

COLUMBIDAE 
Columba livia 
Patagioenas f asciata 
Steptopela decaocto 
Zenaida macroura 

CUCULIDAE 
Coccyzus erythropthalmus 
Coccyzus americanus 

TYTONIDAE 
Tyto alba 

STRIGIDAE 
Megascops kennicottii 
Megascops asio 
Bubo virginianus 
Bubo scandiacus 

1 Nomenclature from WGFD 2012 . 

October 2014 

Common Name 

Least sandpiper 
Baird's sandpiper 
Pectoral sandpiper 
Stilt sandpiper 
Long-billed dowitcher 
Wilson's snipe 
Franklin 's gull 

Wilson's phalarope 
Red-necked phalarope 

Bonaparte 's gull 
Ring-billed gull 
California gull 
Herring gull 
Caspian tern 
Common tern 
Forester's tern 
Black tern 

Rock pigeon 
Band-tailed pigeon 
Eurasian collared dove 
Mourning dove 

Black billed cuckoo 
Yellow-billed cuckoo 

Barn owl 

Western screech-owl 
Eastern screech-owl 
Great horned owl 
Snowy owl 

TFN 6 2/025 
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RAMACO Brook Mine 

Table D9. l-l. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

Athene cunicularia 
Asio otus 
Asio flammeus 
Aegolius acadicus 

CAPRIMULGIDAE 
Chordeiles minor 
Phalaenoptilus nuttalli 

APODIDAE 
Chaetura pelagica 
Aeronautes saxatalis 

TROCHILIDAE 
Archilochus alexandri 
Stellula calliope 
Selasphorus platycercus 
Selasphorus rufus 

ALCEDINIDAE 
Megaceryle alcyon 

PICIDAE 
Melanerpes lewis 
Melanerpes erythrocephalus 
Sphyrapicus thyroideus 
Sphyrapicus nuchalis 
Picoides pubescens 
Picoides villosus 
Colaptes auratus 

TYRANNIDAE 
Contopus cooperi 
Contopus sordidulus 
Empidonax traillii 
Empidonax minimus 
Empidonax oberholseri 
Empidonax occidentalis 
Sayomis saya 
Tyranus vociferans 
Tyrannus verticalis 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 
Burrowing owl 
Long-eared owl 
Short-eared owl 
Northern saw-whet owl 

Common nighthawk 
Common poor-will 

Chimney swift 
White-throated swift 

Black-chinned hummingbird 
Calliope Hummingbird 
Broad-tailed hummingbird 
Rufous hummingbird 

Belted kingfisher 

Lewis's woodpecker 
Red-headed woodpecker 
Williamson's sapsucker 
Red-naped sapsucker 
Downy woodpecker 
Hairy wood pecker 
Northern flicker 

Olive-sided flycatcher 
Western wood peewee 
Willow flycatcher 
Least flycatcher 
Dusky flycatcher 
Cordilleran flycatcher 
Say's phoebe 
Cassin's kingbird 
Western kingbird 

Observed 
* 

* 
* 

* 

* 

* 

* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 

* 
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RAMACO Brook Mine 

Table D9 . l-l. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

TYRANNIDAE (cont.) 
Tyrannus tyrannus 

LANIIDAE 
Lanius ludovicianus 
Lanius excubitor 

VIREONIDAE 
Vireo plumbeus 
Vireo gilvus 
Vireo olivaceus 

CORVIDAE 
Perisoreus canadensis 
Cyanocitta stelleri 
Cyanocitta cristata 
Gymnorhinus cyanocephalus 
Nucifraga columbiana 
Pica hudsonia 
Corvus brachyrhynchos 
Corvus corax 

ALAUDIDAE 
Eremophila alpestris 

HIRUNDINIDAE 
Tachycineta bicolor 
Tachycineta thalassina 
Stelgidopteryx serripennis 
Riparia riparia 
Petrochelidon pyrrhonota 
Hirundo rustica 

PARIDAE 
Poecile atricapillus 
Poecile gambeli 

SITTIDAE 
Sitta canadensis 
Sitta carolinensis 
Sitta pygmaea 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 

Eastern kingbird 

Loggerhead shrike 
N orthem shrike 

Plumbeous vireo 
Warbling vireo 
Red-eyed vireo 

Gray jay 
Stellar's jay 
Blue jay 
Pinyonjay 
Clark's nutcracker 
Black-billed magpie 
Common crow 
Common raven 

Horned lark 

Tree swallow 
Violet-green swallow 
Northern rough-winged swallow 
Bank swallow 
Cliff swallow 
Barn swallow 

Black-capped chickadee 
Mountain chickadee 

Red-breasted nuthatch 
White-breasted nu thatch 
Pygmy nuthatch 

Observed 

* 

* 
* 

* 
* 

* 

* 
* 
* 
* 
* 

* 

* 

* 

* 
* 

* 
* 

* 
* 
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RAMACO Brook Mine 

Table D9 .1-1. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

CERTHIIDAE 
Certhia americana 

TROGLODYTIDAE 
Salpinctes obsoletus 
Catherpes mexicanus 
Troglodytes aedon 
Cistothorus palustris 

CINCLIDAE 
Cinclus mexicanus 

REGULIDAE 
Regulus calendula 

TURDIDAE 
Sialia sialis 
Sialia mexicana 
Sialia currucoides 
Myadestes townsendi 
Catharus fuscescens 
Catharus ustulatus 
Catharus guttatus 
Turdus migratorius 
bcoreus naevius 

MIMIDAE 
Dumetella carolinensis 
Mimus polyglottos 
Oreoscoptes montanus 
Toxostoma rufum 

STURNIDAE 
Stumus vulgaris 

MOTACILLIDAE 
Anthus rubescens 
Anthus spragueii 

BOMBYCILLIDAE 
Bombycilla garrulus 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 

Brown creeper 

Rock wren 
Canyon wren 
House wren 
Marsh wren 

American dipper 

Ruby-crowned kinglet 

Eastern bluebird 
Western bluebird 
Mountain bluebird 
Townsend's solitaire 
Veery 
Swainson's thrush 
Hermit thrush 
American robin 
Varied thrush 

Gray catbird 
Northern mockingbird 
Sage thrasher 
Brown thrasher 

European starling 

American pipit 
Sprague 's pipit 

Bohemian waxwing 

Tf N 6 2/025 

Observed 

* 

* 

* 

* 
* 
* 
* 
* 
* 
* 

* 

* 
* 

* 

* 

:: ON V 14,2014 
D9-T9 

DEQ Ex. 4-565



RAMACO Brook Mine 

Table D9.1-1. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

BOMBYCILLIDAE (cont.) 
Bombycilla cedrorum 

PARULIDAE 
Mniotilta varia 
Oreothlypis peregrina 
Oreothlypis celata 
Oreothlypis virginiae 
Setophaga petechia 
Setophaga magnolia 
Setophaga coronata 
Setophaga ruticilla 
Seiurus aurocapillus 
Seiurus noveboracensis 
Geothlypis tolmiei 
Geothlypis trichas 
Cardellina pusilla 
Icteria virens 

THRAUPIDAE 
Piranga ludoviciana 
Pheucticus ludovicianus 
Pheucticus meloncephalus 
Passerina caerulea 
Passerina amoena 
Passerina cyanea 
Spiza americana 

EMBERIZIDAE 
Pipilo chlorurus 
Pipilo maculatus 
Spizella arborea 
Spizella passerina 
Spizella pallida 
Spizella breweri 
Pooecetes gramineus 
Chondestes grammacus 
Amphispoza belli 
Calamospiza melanocorys 
Passerculus sandwichensis 
Ammodramus savannarum 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 

Cedar waxwing 

Black-and-white warbler 
Tennessee warbler 
Orange-crowned warbler 
Virginia's warbler 
Yellow warbler 
Magnolia warbler 
Yellow-rumped warbler 
American redstart 
Ovenbird 
Northern waterthrush 
MacGillivray's warbler 
Common yellowthroat 
Wilson's warbler 
Yellow-breasted chat 

Western tanager 
Rose-breasted grosbeak 
Black-headed grosbeak 
Blue grosbeak 
Lazuli bunting 
Indigo bunting 
Dickcissel 

Green-tailed towhee 
Spotted towhee 
American tree sparrow 
Chipping sparrow 
Clay-colored sparrow 
Brewer's sparrow 
Vesper sparrow 
Lark sparrow 
Sage sparrow 
Lark bunting 
Savannah sparrow 
Grasshopper sparrow 

Observed 

* 

* 
* 
* 
* 

* 
* 
* 

* 

* 

* 

* 
* 
* 

* 
* 
* 

* 
* 
* 
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RAMACO Brook Mine 

Table D9 . 1-1. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 Common Name 
EMBERIZIDAE (cont.) 

Ammodramus bairdii 
Passerella iliaca 
Melospiza melodia 
Melospiza lincolnii 
Zonotrichia albicollis 
Zonotrichia querula 
Zonotrichia leucophrys 
Junco hyemalis 

CALCARIIDAE 
Rhynchophanes mccownii 
Calcarius lapponicus 
Calcarius omatus 
Plectrophenax nivalis 

ICTERIDAE 
Dolichonyx oryzivorus 
Agelaius phoeniceus 
Stumella neglecta 
Xanthocephalus 
Euphagus carolinus 
Euphagus cyanocephalus 
Quiscalus quiscula 
Molothrus ater 
Icterus spurius 
Icterus bullockii 
Icterus galbula 

FRINGILLIDAE 
Leucosticte tephrocotis 
Leucosticte atrara 
Pinicola enncleator 
Carpodacus cassinii 
Carpodacus mexicanus 
Loxia curvirostra 
Acanthis flammea 
Spinus pinus 
Spinus tristis 
Coccothraustes vespertinus 

1 Nomenclature from WGFD 2012. 

Baird's sparrow 
Fox sparrow 
Song sparrow 
Lincoln's sparrow 
White-throated sparrow 
Harris sparrow 
White-crowned sparrow 
Dark-eyed junco 

McCown's longspur 
Lapland longspur 
Chestnut-collared longspur 
Snow bunting 

Bobolink 
Red-winged blackbird 
Western meadowlark 
Yellow-headed blackbird 
Rusty bla ckbird 
Brewer's blackbird 
Common grackle 
Brown-headed cowbird 
Orchard oriole 
Bullock's oriole 
Baltimore oriole 

Gray-crowned rosy-finch 
Black rosy-finch 
Pine grosbeak 
Cassin' s finch 
House finch 
Red crossbill 
Common redpoll 
Pine siskin 
American goldfinch 
Evening grosbeak 

TFN 6 2/025 
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RAMACO Brook Mine 

Table D9.1-1. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 Common Name Observed 
PASSERIDAE 

Pas ser domesticus House sparrow * 

OBSERVED AND POTENTIAL HERPTILE INHABITANTS 
AMBYSTOMATIDAE 

Ambystoma tigrinum Tiger salamander * 

BUFONIDAE 
Spea bombifrons Plains spadefoot toad * 
Bufo woodhousei woodhousei Woodhouse's toad 

RANIDAE 
Lithobates pipiens N orthem leopard frog * 

HYLIDAE 
Pseudacris maculata Boreal chorus frog * 

TESTUDINIDAE 
Apalone spinifera hartwegi Wes tern spiny softshell * 
Chrysemys picta belli Western painted turtle * 

CHELYDRIDAE 
Chelydra serpentina Snapping turtle * 

IGUANIDAE 
Sceloporus graciosus graciosus Northern sagebrush lizard * 
Phrynosoma hemandesi Greater short-homed lizard * 

COLUBRIDAE 
Coluber constrictor flaviventris Eastern yellowbelly racer * 
Lampropeltis triangulum Pale milk snake * 
Pi.tuophis catenifer sayi Bullsnake * 
Thamnophis elegans vagrans Intermountain wandering * 
Thamnophis sirtalis parietalis Red-sided gartersnake * 
Thamnophis radix Plains gartersnake * 

CROTALIDAE 
Crotalus viridis viridis Prairie rattlesnake * 

1 Nomenclature from WGFD 2012. 
TFN 6 2 /025 
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RAMACO Brook Mine 

Table D9.1-1. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL FISH INHABITANTS 
Scientific Nomenclature 1 

SALMONIDAE 
Prosopium williamsoni 
Oncorhynchus clarki 
Oncorhynchus mykiss 
Salmo trutta 
Salvelinus fontinalis 

ESOCIDAE 
Esox lucius 

CYPRINIDAE 
Cyprinus carpio 
Carassius auratus 
Notemigonus crysoleucas 
Semotilus atromaculatus 
Couesius plumbeus 
Platygobio gracilis 
Macrhybopsis gelida 
Rhinichthys cataractae 
Notropis stramineus 
Hybognathus hankinsoni 
Hybognathus placitus 
Hy bognathus agryritis 
Pimephales promelas 

CATOSTOMIDEA 
Carpiodes carpio 
Moxostoma macrolepidotum 
Catostomus commersoni 
Catostomus catostomus 
Catostomus platyrhynchus 

ICTALURIDAE 
Ameiurus melas 
Ameiurus naulis 
Ictalurus punctatus 
Noturus flavus 

GADIDAE 

Common Name 

Mountain whitefish 
Cutthroat trout 
Rainbow trout 
Brown trout 
Brook trout 

Northern pike 

Common carp 
Goldfish 
Golden shiner 
Creek chub 
Lake chub 
Flathead chub 
Sturgeon chub 
Longnose dace 
Sand shiner 
Brassy minnow 
Plains minnow 
Silvery minnow 
Fathead minnow 

River carpsucker 
Shorthead redhorse 
White sucker 
Longnose sucker 
Mountain sucker 

Black bullhead 
Yellow bullhead 
Channel catfish 
Stonecat 

Lota iota Burbot 
1 Nomenclature from WGFD 2012. 

October 2014 

Observed 
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RAMACO Brook Mine 

Table D9.1-1. Wildlife Species List for the Brook Coal Mine Study Area (cont.) 

OBSERVED AND POTENTIAL FISH INHABITANTS (cont.) 
Scientific Nomenclature 1 Common Name 
CENTRARCHIDAE 

Micropterus dolomieui 
Micropterus salmoides 
Lepomis cyanellus 
Lepomis gibbosus 
Lepomis macrochirus 
Ambloplites rupestris 
Pomoxis annularis 
Pomoxis nigromaculatus 

PERCIDAE 
Stizos tedion canadense 
Stizostedion vitreum 
Perea flavescens 

1 Nomenclature from WGFD 2012. 

October 2014 

Smallmou th bass 
Largemouth bass 
Green sunfish 
Pumpkin seed 
Bluegill 
Rock bass 
White crappie 
Black crappie 

Sauger 
Walleye 
Yellow perch 

Observed 

* 
* 
* 

* 
* 
* 

* 
* 
* 
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Exhibit D9.1-2 Sheet 1 of 2 

Jeff 

This has been sent to Cheyenne and they have my comments concurring that the proposed 
project area is outside designated sage-grouse core areas. 

You should get a letter to that affect sometime late next week. 

TIM 

On Fri, Oct 31 , 2014 at 9:36 AM, jbarron <jbarron@wwcengineering.com> wrote: 
Tim, 

Thank you for allowing time for a brief meeting this morning. As we discussed, I am providing 
the map I shared with you today 10/31/2014 showing the known core areas in relation to our 
project area. I am respectfully requesting a letter in confirmation of your verbal comments today 
that our project area is not within a Sage Grouse core area and not within a half mile of known 
LEK's. 

Thanks again. 

Jeff Barron, P.E, 1 Project Manager 

I 849 Term A venue I Sheridan, WY 8280 I 

!'el 307-672-0761 I Cell 307-751-1427 

www.wwcengmeermg.com 

Tim Thomas, Certified Wildlife Biologist 
Wyoming Game and Fish Department 
Sheridan Wildlife Biologist 
700 Valley View Drive 
Sheridan, WY 82801 
(307) 672-7418 
Tim.Thomas@wyo.gov 

http://wgfd.wyo.gov 

E- Mail to and from me , in connection with the transaction 
of public bus i ness , is s ubject to the Wyoming Public Records 
Act and may be disclosed to third parties . 

October 2014 
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WER 13541 
WWC Engineering 

WYOMING GAME AND f ISH DEPARTMENT 

5400 Bishop Blvd. Cheyenne, WY 82006 

Phone: (307) 777-4600 Fax: (307) 777-4699 

wgfd.wyo.gov 

WWC Sage Grouse Core Areas 
Sheridan County 

Jeff Barron 
Project Manager 
1849 Terra Ave 
Sheridan, WY 8280 I 

Dear Mr. Barron: 

Brook Mine 
GOVERNOR 
MATTHEW H MEAD 

DIRECTOR 
SCOTT TALBOTT 

COMMISSIONERS 
RICHARD KLOUDA - President 
CHARLES PRICE - Vice President 
MARK ANSELMI 
AARON CLARK 
KEITH CULVER 
MIKE HEALY 
T CARRIE LITTLE 

The staff of the Wyoming Game and Fish Department (WGFD) has reviewed the WWC Sage 
Grouse Core Areas Project in Sheridan County concerning the Brook Coal Mine. We offer the 
following comments for your consideration. 

The entirety of the project lies outside of Sage-grouse core area. However, there are two leks, 
Ash Creek and Slater Creek, which lie within the two mile lek buffer for non-core area. We 
recommend avo iding initial development ac ti vity during the seasonal stipulation time of March 
15 - June 30 to avoid di srupting lekking, nesting and brood rearing sage-grouse in the area. It 
would be best to start activity outside thi s time frame. and. once started. act ivity may continue 
without interruption. 

Thank you for the oppo11unity to comment. Ir you have any questions or concerns. please contact 
Linda Cope. Staff Terrestrial Biologist. at 307-777-2533. 

Sincerely. 

r ./ .. -) ( ~11 (__~ 1. t ../ 
/' 
f4tf ohn Kennedy 

Deputy Director 

JK/mf/ns 

cc: USFWS 
Chris Wichmann, Wyoming Department of Agriculture. Cheyenne 
Tim Thomas. WGFD. Sheridan Region 

October 2014 "Co11se1Ti11g ,,-;/dlife - erring People" 
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D9-1 WILDLIFE INVENTORY 

D9-1.1 Executive Summary - Brook Mine 

Detailed wildlife inventories covering the full suite of studies as required 

by state and federal regulatory agencies were completed for the Brook Mine 

Baseline Study Area in 2013 and 2014 by Intermountain Resources (Laramie, 

Wyoming). The study area included the mine permit area and one to two mile 

perimeter for selected wildlife species as discussed in this report. 

D9-1.2 Introduction 

The Brook Mine is located m Sheridan County, Wyoming north of the 

town of Sheridan. The Brook Mine permit area is specifically located in 

Sections 7, 8, 9, 10, 15, 17, 18, 20, 21, 22 and 27 of Township 57 North, 

Range 84 West and Sections 10, 11, 12, 13, 14 and 15 of Township 57 North, 

Range 85 West. This wildlife baseline inventory includes all of the Brook Mine 

permit area of approximately 4,548.8 acres. Wildlife inventories included a 

minimum of surveying a one to two mile buffer surrounding these lands for 

selected species where access was provided. The purpose of this report is to 

provide the required wildlife baseline information which includes the 2013-

2014 field surveys, data from prior baseline inventories completed in the area 

and other surveys completed by state and federal agencies or other entities. 

The permit area location is shown on Addendum D9-1 Exhibit 1. 

The wildlife species with the potential to be found on the Brook Mine or 

surrounding lands are presented in the list in Attachment D9-1-A. This list 

also identifies the species actually observed in the area and provides both the 

common and scientific names for all species. 

A wildlife survey plan for this project was submitted to the Wyoming 

Game and Fish Department (WGFD) and US Fish and Wildlife Service (USFWS) 

for approval. The plan and response letters are provided in Attachment D9-1-B 

(Correspondence) of this report. 
TFN 6 2/025 
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The majority of the mining to be completed at the Brook Coal Mine will 

be underground in nature. Operations will be conducted by first exposing the 

coal seam and then mining the seam underground using an auger. Therefore 

actual surface disturbance will be kept to a minimum. 

D9-1.3 Background 

The Brook Mine permit area includes lands that were part of the original 

Big Horn Coal Mine permit No. 213. Baseline wildlife inventories were 

completed for the Big Horn Coal Mine in the mid 1970's and early 1980's. 

Wildlife monitoring inventories have been conducted yearly for the Big Horn 

Coal Mine from the 1980's through 2014. These surveys generally included the 

permit area and one to two mile perimeter. Baseline wildlife inventories were 

also completed for the Youngs Creek Coal Mine permit No. 407 and the Welch 

No. 1 Coal Mine permit No. 497 and one to two mile perimeters surrounding 

those mine permit areas. Those wildlife survey areas covered portions of the 

Brook Coal Mine survey area. 

The major habitat type on the Brook Mine is upland grassland followed 

by sagebrush shrubland, rough breaks mixed shrub and reclaimed lands. 

Habitat or other land use types occupying smaller acreages include juniper 

woodland, npanan woodland, hayland, currently disturbed land and 

stockponds. 

D9-1.4 Methods 

The methods included m this section pertain to specific field surveys 

conducted in 2013-2014 for the Brook Mine. Much of this study area has also 

been inventoried during surveys conducted for the Youngs Creek Mine permit 

No. 407, the Big Horn Coal Mine permit No. 213 and the Welch No.1 Mine 

permit No. 497 with the adjacent one to two mile perimeters for these permit 

areas. Those surveys included baseline inventories and subsequent monitoring 

completed from 1975 through 2014. Detailed methods of those surveys are 

included in Appendix D9 and annual monitoring reports for the Youngs Creek, 

October 2014 
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Welch No. 1 and Big Horn Coal Mines. Pertinent data from those studies are 

also included in this report as agreed upon with the WGFD and USFWS. 

D9-1.4.1 Big Game Surveys 

Specific big game surveys were not required in 2013 or 2014 on the 

Brook Mine study area as agreed upon with the Wyoming Gam e and Fish 

Department. Big game ranges and any crucial ranges as mapped by the WGFD 

were determined and are presented. Incidental observations of big game 

habitat use are discussed for individual species observed. 

D9-1.4.2 Upland Game Birds 

Surveys for strutting sage-grouse and sharp-tailed grouse for this permit 

area and two mile perimeter were completed on six mornings at dawn in April 

and early May of 2013 and on six mornings at dawn in April and early May of 

2014 . Dates of lek surveys and lek counts are included in the results section 

of this report. Counts were made for any leks (sage-grouse and sharp-tailed 

grouse) known to occur and for any new leks discovered in the study area. 

Specific production surveys were not completed as agreed upon by the WGFD, 

but incidental observations of seasonal use and any broods observed were 

recorded and will be discussed. Searches were completed by driving on roads 

and using ATV's, stopping frequently to scan and listen for displaying sounds. 

Observations of sage-grouse made during other seasons or surveys were also 

recorded and winter occurrence was documented if observed. Ten years of data 

were compiled and presented for each sage-grouse lek when that data was 

available. 

D9-1.4.3 Raptors 

Raptor nests located, on the permit area and within two miles, during 

previous inventories were documented and plotted on maps. These nests were 

inventoried in the field as access permitted and searches for new nests were 

completed in April through May of 2013 and February through May of 2014. 

TFN 6 2 /0 25 ,~co NOV 14,201 4 
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Nest surveys were also completed to determine whether nest sites were occupied 

by nesting birds. Nests were observed at sufficient distances so that incubating 

birds were not disturbed. 

Active nests were again inspected during the summer surveys (June

August) of 2013 and 2014 to determine nesting success. Poten tial nesting 

habitat was resurveyed at this time for the presence of any late nes ting species. 

The number of young present in each active nest was determined only when 

possible to do so without causing excessive disturbance. 

Records were kept of all bald eagles observed during the winter roost 

surveys. All other raptors seen during wildlife surveys were also documented 

and included in the wildlife species list. 

D9-1.4.4 Waterfowl and Shorebirds 

Specific waterfowl and shorebird surveys were conducted in 2013 and 

2014. Stockponds and other bodies of water within the permit area were 

surveyed to determine waterfowl use and production. 

Waterfowl and shorebirds were also noted during all other survey periods 

when they were observed on the study area. Records of waterfowl use of the 

waterbodies within the study area were also documented durin g previous 

surveys . Data was obtained from those prior surveys as applicable to this 

inventory. Additional data was collected from the opportunistic observations in 

2013 and 2014 and areas of major waterfowl production were identified, if 

present. 

D9-1.4.5 Mammalian Predators 

Numerous predator surveys have been completed in the area and vicinity 

during prior mine permitting activities . Surveys were conducted during the night 

using spotlights and vehicle headlights , surveys were conducted u sing scent 

stations and surveys were conducted during daylight hours by walking various 

habitat types searching for predators or sign. Opportunistic observations of 

J a nua ry 2020 
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predators encountered in 2013 and 2014 were also recorded. The summaries of 

those surveys are presented in the results section of this report. 

D9-1.4.6 Lagomorphs 

Specific lagomorph surveys were completed for the Brook Mine on July 11 

of 2013 and August 7 of 2014. Surveys were conducted right a fter dusk by 

driving selected routes and counting all lagomorphs illuminated by the vehicle 

headlights. Approximately 10.0 miles (16.0 kilometers) of roads were covered 

during these surveys. The lagomorph survey route is shown on the wildlife 

inventory map (Addendum D9-1 Exhibit 1). 

D9-1.4.7 Passerine Birds 

Passerine bird surveys were completed in dominant habitat types on the 

Brook Mine in 2013 and 2014. Surveys were conducted by walking belt 

transects 1000 meters long by 100 meters wide. All birds observed or heard 

calling within these transects were recorded. Surveys were completed between 

one-half hour before sunrise and 9 :30 AM. These breeding bird surveys were 

completed on June 11 and June 26 of 2013 and May 28 and June 13 of 2014. 

Opportunistic observations were also recorded for birds seen or heard during 

other surveys conducted in 2013 and 2014. 

Numerous breeding bird surveys were conducted for the Big Horn Coal 

Mine and other mines in the area. The results of those surveys will be included 

in the results section of this report as applicable. 

D9-1.4.8 Small Mammals 

Due to the abundance of data collected from prior small mammal trapping 

and other surveys completed on this area and in the vicinity for the Big Horn, 

Welch No. 1 and Youngs Creek Coal mines, specific small mammal su rveys were 

not required for this project. The prior data collected will be discussed in the 

results section. Any new or additional species observed during the 2013-2014 

J a nuary 2020 TFN S 2 /025 Addendum D9- 1-9 
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field surveys for the Brook Mine will be discussed and are included on the wildlife 

species list 

D9-1.4.9 Threatened or Endangered (T&E) Species 

Throughout all phases of wildlife survey work completed in 2013 and 2014 

special vigilance was maintained for any evidence of species listed as rare, 

threatened or endangered by the state (Wyoming) or federal (US Fish and Wildlife 

Service) governments. Searches for rare, threatened or endangered species have 

also been conducted on the Big Horn Coal Mine permit No. 213 area since initial 

baseline surveys were conducted in 1976. Surveys for species of concern 

continued throughout yearly wildlife monitoring events. 

The USFWS Wyoming website was periodically checked to determine 

listing or status changes for T&E or species of concern. The T&E species list was 

updated January 2020 using data from the USFWS IPaC system, see attachment 

D9- 1-B pages D9-1-107 through D9-1-113. Surveys for the Ute ladies'-tresses 

orchid, listed as threatened, were completed as described in Appendix D8 

D9-1.4.10 Other Species of High Federal or State Interest 

Black-tailed prairie dog towns within the permit area were mapped in 

2013-2014. Black-footed ferret surveys were not conducted in any prairie dog 

towns within the study area. This was because in February of 2004 the USFWS 

Ecological Services Office in Cheyenne, Wyoming, issued a letter stating "black

footed ferret surveys are no longer necessary in black-tailed prairie dog colonies 

state wide" (USFWS, 2004). Since only black-tailed prairie dog colonies are 

present within the Brook Mine study area, no black-footed ferret surveys are 

required. 

Bald eagle winter roost surveys were completed in February of 2014 

specifically for the Brook Mine study area. Suitable roost habitat was surveyed 

at dawn and dusk. Similar surveys were completed on the study area in prior 

years by the Big Horn Coal Mine. 

January 2020 
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In 2013 and 2014, the required surveys were completed for T&E, Migratory 

Birds of High Federal Interest (MBHFI) and state listed species which have the 

potential for inhabiting the site. These surveys were completed in conjunction 

with all other wildlife surveys and species specific surveys were completed at 

other times as required. 

D9-1.4.11 Reptiles and Amphibians 

No specific surveys were completed for reptile or amphibian species on the 

study area in 2013 or 2014 except traversing suitable habitats during the course 

of other field work. Surveys have also been completed previously for the three 

local mine permit study areas. This area does not have a high density of such 

species. All reptile and amphibian species observed during surveys completed 

on the area in 2013-2014 were documented. 

D9-1.4.12 Aquatics 

The Brook Mine permit area was surveyed for potential aquatic habitat 

and very little of that habitat was found. Only a small portion of 

stockpond/water habitat is present and this is comprised primarily of 

stockponds observed within the permit area that contain water with any 

frequency. Those stockponds do not provide suitable habitats for viable fisheries 

but do provide amphibian habitat. 

The Tongue River should not be affected since this waterway is located 

outside of the permit area except for an existing bridge crossing. Since this 

bridge is already constructed and will not require any modifications, the Tongue 

River will not be disturbed. Goose Creek is also located outside of the permit 

area so no disturbance is proposed for this waterway. Since disturbances will 

not occur in the Tongue River or Goose Creek their aquatic systems were not 

sampled in this study. Data from prior samplings of these drainages is included 

in the results section for background information. The WGFD has additional 

information on these drainages from their samplings. 

January 2020 
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Portions of Slater Creek, Early Creek and some of their tributaries cross 

the Brook Mine and may be affected. These are ephemeral streams and do not 

provide fisheries so they were not sampled. 

D9-1.4.13 Wildlife Habitats and Affinity 

Data collected in 2013 and 2014 for each class of wildlife was used for 

habitat affinity determinations. Habitat affinities for wildlife species on the study 

area were also determined using data collected previously. All wildlife habitat 

types within this study area have been previously inventoried during surveys 

completed for the other three coal mines present within this study area. Wildlife 

habitat acreages were calculated and descriptions were developed. 

D9-1.5 Results and Discussion 

D9-1.5.1 Big Game 

No specific big game surveys were completed during the 2013 and 2014 

wildlife surveys conducted for the Brook Mine permit area as agreed upon with 

the WGFD . Mule deer, pronghorn and white-tailed deer were the only big game 

species commonly observed on this study area in 2013 and 2014. These 

observations were consistent with surveys completed in previous years by other 

mines in the area. Local landowners indicated the American elk was 

uncommonly observed in the area and the moose has been observed along the 

Tongue River. 

Based on previous data and the 2013-2014 observations, mule deer were 

the most common big game species recorded on the area during all seasons. 

Habitats that mule deer were commonly associated with were sagebrush 

shrublands, rough breaks, juniper woodland and riparian woodland. This 

permit area is considered by the WGFD to be primarily mule deer winter yearlong 

range. Mule deer are commonly found on this area throughout the year. No 

crucial mule deer winter range has been delineated within the Brook Mine permit 

area 
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Pronghorn were recorded on this area in limited numbers throughout the year. 

Pronghorn were most commonly associated with the sagebrush shrubland and 

upland grassland habitats. The WGFD has classified a majority of the area as 

yearlong range while a very small portion of the area is classified as out of normal 

pronghorn use. Single and doe/fawn pronghorn were typically observed during 

the summer while small groups (<25) are observed during the spring and fall. 

White-tailed deer were commonly observed on the area during all seasons. 

Habitats frequented were riparian woodlands, haylands, reclamation and pine 

and juniper woodlands. A portion of the permit area is considered by the WGFD 

to be yearlong white-tailed deer range while the remainder is considered out of 

the normal use of this species. The yearlong white-tailed deer range is delineated 

primarily along Early Creek, Slater Creek, Goose Creek and the Tongue River. 

The Brook Mine permit area is considered out of the normal range for elk 

and moose. However both elk and moose have infrequently been observed in the 

area by local ranchers. 

D9-1.5.2 Upland Game Birds 

Six species of upland game birds were recorded on this study area during 

the previous inventories and the 2013-2014 wildlife surveys. These species were 

the mourning dove, sage-grouse, sharp-tailed grouse, gray partridge, wild turkey 

and ring-necked pheasant. These upland game bird species are all generally 

expected to be found in this area. A seventh species, the chukar partridge, was 

recorded once and is not common in this area. 

Sage-grouse lek and sharp-tailed lek surveys were completed early in the 

morning (1/2 hour prior to sunrise to about one hour after sunrise) on April 3, 

4, 5, 25 and 26 and May 9 of 2013 and April 3, 4, 16 and 18 and May 2 and 3 

of 2014. The permit area and two mile perimeter were surveyed where access 

was allowed. 

Several sage-grouse leks are located within this study area and survey 

results from 2003 through 2014 are shown in Table D9-1. The locations of these 
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lek sites are identified on Addendum D9-1 Exhibit 1. None of these sage-grouse 

leks are located within the Brook Mine permit area or within one mile. The Brook 

Mine is not situated within a designated sage-grouse core or connectivity area. 

The Ash Creek Lek is located over one mile north of the permit area 

(NWSW4 of Section 31, T58N, R84W) and was first recorded in 1967. The 

maximum number of males using this lek during any one year from 2003 

through 2014 was 12 in 2005 as shown in Table D9- 1. That was the only year 

the Ash Creek lek was active from 2003 through 2014. In 2013 a powerline was 

constructed adjacent to this lek most likely impacting future use of the site. 

The French Springs lek site is located about 1 ½ miles north of the mine 

permit area in the SESE4 of Section 35, T58N R85W. This lek site was first 

identified in 1988 but no birds have been observed there in 2003 through 2014 

although 34 separate surveys were conducted during that period. In fact the 

WGFD database indicates no birds have been observed at this lek site since 

1988, the year of discovery. Sagebrush was removed from the site and adjacent 

lands through chemical control by the Padlock Ranch. Therefore it appears the 

French Springs lek may have been destroyed because the sagebrush cover 

necessary for forage and to protect birds roosting near the lek has been removed 

and the entire lek site and surrounding area is currently upland grassland. 

The Slater Creek lek is located a little over one mile north of the Brook 

Mine permit area in the SWNW4 of Section 3, T57N R85W. This lek was identified 

in 1967 and has had strutting males in all years surveyed since that time. 

According to the WGFD database the peak count for this lek was in 1978 when 

79 males were recorded. Survey data from 2003 through 2014 for the Slater 

Creek Lek is provided in Table D9-1. During that period the highest number of 

males was recorded in 2006 when 20 birds were observed. Numbers have 

steadily declined from that time to only one male observed in 2014. 

Sage-grouse brood surveys were not required as agreed upon by the 

WGFD. Opportunistic sightings of sage-grouse broods have been recorded in 

January 2020 
TFNS 2 /025 

Addendum D9- l-14 

ri:-:n JAN 27.2()?C DEQ Ex. 4-588



RAMACO Brook Mine 

past studies on the area but none were observed on the study area in 2013 or 

2014. Sage-grouse have not been recorded on the study area during winter 

surveys. 

Sharp-tailed grouse were occasionally observed in the study area during 

the 2013-2014 surveys and two active sharp-tailed grouse leks were recorded 

during this period. The Pit 5 West lek is located in the SESW4 of Section 4, T57N 

R84W on lands reclaimed by the Big Horn Coal Mine . The Pit 5 East lek is located 

in the NWSW4 of Section 10, T57N R84W and is also established on lands 

reclaimed by the Big Horn Coal Mine. These lek sites are shown on Addendum 

D9- 1 Exhibit 1. Table D9-2 provides the 2013-2014 survey data for these two 

active leks . Other sharp-tailed grouse leks had previously been identified in the 

area but none were active in 2013 or 2014. Sharp-tailed grouse were commonly 

observed on reclaimed habitats at the Big Horn Coal Mine and were also common 

on upland grassland and AML reclamation in the area. 

Mourning doves were common on the study area during summer months. 

They were most abundant on reclaimed areas and adjacent to water during those 

times. Mourning doves have been recorded nesting on the study area in past 

studies and during 2013-2014. This species is commonly observed throughout 

the nesting season and utilizes all habitats. This species migrates out of the 

area for the winter. 

The gray partridge has been inconsistently observed on the study area over 

the past several years. The gray partridge is generally associated with upland 

grassland habitats, agricultural lands, and reclamation. 

The wild turkey has been commonly observed on the study area during all 

past surveys . The wild turkey is not native to this area but was transplanted 

here from other locations. No specific surveys , other than opportunistic 

observations, have been completed for this species on any of the mine sites in 

the past. This species is typically associated with riparian woodland and 

ponderosa pine habitats during the spring and summer while during the fall and 
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winter they are associated with riparian woodland and agricultural lowland 

habitats. Wild turkeys winter in flocks primarily along Goose Creek and the 

Tongue River but can also be found along some of the minor drainages . 

Ring-necked pheasants, an introduced species, were also commonly 

observed on some portions of the study area. Ring-necked pheasants are 

typically associated with the riparian woodland and agricultural habitats. The 

WGFD annually stocks ring-necked pheasants for hunting on walk in areas and 

public lands along the Tongue River and other locations with the study area. 

However, resident populations are also present along Goose Creek and the 

Tongue River. These resident populations are maintained primarily on 

agricultural lands . 

The chukar partridge was observed along Goose Creek just upstream of 

the permit area. This species is generally not present in the area and the 

observed birds were most likely released for hunting. 

D9-1.5.3 Raptors 

In 2013-2014, a total of 9 intact raptor nests were located within the 

permit area while another 50 intact nest sites were located within two miles. Of 

the 59 total nest sites, six (6) had been constructed for mitigation of nest sites 

removed by mining on adjacent areas or due to powerline conflicts. The raptors 

known to nest on, or within, two miles of the permit area include the bald eagle, 

golden eagle, red-tailed hawk, great horned owl, burrowing owl, and osprey. All 

raptor nest sites are shown on Addendum D9-1 Exhibit 1 and nesting 

information on these sites for 2013-2014 is provided in Table D9-3. Production 

details for previous years on nests monitored by various mines, with take and 

mitigation measures completed on the area, are included in the various annual 

mine reports submitted yearly for each of the corresponding mines (Youngs 

Creek, Welch No. 1 and Big Horn Coal). 
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Other raptors were observed in the area but were not recorded nesting on 

the site. These additional raptors recorded are listed on the species list in 

Attachment D9- 1-A. 

As shown in Table D9-3 the red-tailed hawk was the most productive 

raptor nesting on the study area. Within the study area in 2014, there were 

three active bald eagle nest sites with a combined known production of four 

young, there were four active golden eagle nest sites with a combined production 

of three young, there were 16 active red-tailed hawk nest sites with a combined 

production of 19 young, there were three active great horned owl nest sites with 

a combined production of five young, there was one active burrowing owl nest 

site which produced four young, and finally there were three active osprey nest 

sites with a combined production of six young. The total number of young 

produced in 2014 from the 30 active nests sites was 41. According to the data, 

about 50 percent of the intact nest sites identified were active on the study area 

in 2014. Overall raptor nest occupancy in 2014 was about the same as 2013 

but production in 2014 was much higher than 2013 . 

D9-1.5.4 Waterfowl and Shorebirds 

Specific waterfowl and shorebird surveys completed during 2013-2014 

and prior surveys on this study area documented a total of 44 species. These 

species are all reported on the species list in Attachment D9- 1-A of this report. 

The greatest diversity overall was observed adjacent to the permit area along the 

Tongue River and Goose Creek as well as the Pit 3 reservoir located on Big Horn 

Coal mine reclamation northeast of the Brook Mine. Waterfowl production was 

significant at the Pit 3 reservoir northeast of the permit. 

Waterfowl habitat is very limited within the permit area itself. The primary 

waterfowl habitat within the permit area was provided by stockponds. Slater 

Creek and Earley Creek provide minimal habitat due to their narrow incised 

channels and inconsistent ephemeral flows . Few waterfowl were observed on 

these water bodies during the spring and summer surveys when most of them 
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contained water. The most common species observed within the permit area 

were the Canada goose, mallard, Gadwall, American widgeon and killdeer. No 

significant waterfowl production was observed on these sites in 2013 or 2014. 

D9-1.5.5 Mammalian Predators 

The total number of carnivores observed within the Brook Mine permit 

area or adjacent lands during the 2013-2014 surveys and prior inventories was 

11. These species are identified on the list in Attachment D9- 1-A. The most 

common predator observed was the coyote but the badger, striped skunk and 

raccoon also appeared to be fairly common. Black bears were observed on or 

adjacent to the permit area in both 2013 and 2014 as well as prior years. The 

wolf has been observed along the base of the Big Horn Mountains west of the 

permit area and may pass through the mine site. The black-footed ferret has 

never been recorded in the area. The mountain lion and bobcat are occasionally 

observed in the area and are considered residents. 

D9-1.5.6 Lagomorphs 

Lagomorph night surveys were completed for the Brook Mine on July 11 

of 2013 and August 7 of 2014. Approximately 10 miles were covered by vehicle 

during each survey event using the headlights to spot and identify lagomorphs. 

The survey route is shown on Addendum D9-1 Exhibit 1. The white-tailed 

jackrabbit and cottontail rabbit were the only lagomorphs identified in the area. 

In 2013 four cottontail rabbits and three white-tailed jackrabbits were 

observed along the survey route for a total density of 0. 7 lagomorphs per survey 

mile. In 2014 three white-tailed jackrabbits and one cottontail rabbit were 

recorded along the survey route for a total density of 0.4 lagomorphs per survey 

mile . Lagomorph numbers appeared to be slightly lower in 2014 than 2013 in 

this area. 
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D9-1.5.7 Passerine Birds 

Passerine bird surveys were completed in 2013 and 2014 by walking belt 

transects 1000 meters long by 50 meters wide. All birds seen and heard within 

these transects were recorded. The major habitats of upland grassland, 

sagebrush shrubland and rough breaks/juniper were sampled in 2013. The 

reclaimed land, prairie dog town grassland and riparian woodland habitats 

which comprise less acreage were sampled in 2014. Breeding bird transect 

locations are shown on Addendum D9- 1 Exhibit 1. 

The results of the 2013-2014 breeding bird transects are shown in Table 

D9-4. In all, a total of 38 different bird species were recorded along the various 

transects. Overall the western meadowlark and lark sparrow were most common 

and consistently observed over all habitats . The riparian woodland habitat type 

exhibited the greatest abundance and diversity of species while the least diversity 

was recorded in the sagebrush shrubland habitat . 

Numerous other bird species have been recorded on or in the vicinity of 

the Brook Mine. All bird species recorded during the 2013-2014 inventory and 

prior surveys are presented on the species list in Attachment D9- 1-A. Breeding 

bird survey data collected in the vicinity for other mine permit areas is presented 

in Tables D9-5 through D9-10. Additional details on those other surveys are 

contained in the respective mine permits referenced. 

D9-1.5.8 Small Mammals 

The black-tailed prairie dog was the most common small mammal 

observed on the study area. Black-tailed prairie dog colonies on and immediately 

adjacent to the permit area were mapped in 2013 and 2014. These prairie dog 

colonies are shown on Addendum D9-1 Exhibit 1. The porcupine, muskrat, 

yellow bellied marmot and northern pocket gopher or sign of these species were 

also commonly observed. 

Tables D9- 11 through D9- 14 show the efforts of small mammal trapping 

completed by the various mines in the area. Details of their specific sampling 
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methodologies are provided in the mine permits referenced. Overall the deer 

mouse was the most common species captured. Other species commonly 

encountered include the least chipmunk, thirteen-lined ground squirrel and 

bushy-tailed wood rat. A list of all the small mammals encountered in the area 

is provided in Attachment D9-1-A. 

D9-1.5.9 Threatened or Endangered Species 

Species officially designated by the United States government as 

threatened or endangered are listed in the Federal Register and afforded 

protection under the Endangered Species Act of 1973 (ESA) . As of August 2014, 

the US Fish and Wildlife Service (USFWS) has determined the greater sage

grouse (Candidate species), Canada lynx (Threatened species), and Ute ladies'

tresses (Threatened species) may be impacted by projects in Sheridan County of 

Wyoming. As of 2020, only the Canada Lynx and Ute Ladies'-tresses are listed 

as T&E species for Sheridan County, Wyoming. 

The Ute ladies'-tresses is a plant species and was addressed in Appendix 

D8 Vegetation. BKS conducted surveys in July of 2013 but did not find that 

plant species. 

The Canada lynx requires mountainous forest habitat. Those types of 

habitats for this species are not found on or near the Brook Mine so the Canada 

lynx should not be affected by this operation. 

As of October 2, 2013 the northern long-eared bat (Myotis septentrionalis) 

was proposed for listing under the ESA as an endangered species. This bat 

requires forested habitats for roosting and foraging a nd has only been found in 

Wyoming in the extreme northeastern corner in the forests of the Black Hills. 

Suitable habitat for the northern long-eared bat is not present on the Brook 

Mine . 
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D9-1.5.10 Other Species of High Federal or State Interest 

The current USFWS list of Migratory Bird Species of Conservation Concern 

is provided in Table D9-15 . The American bittern has not been recorded in the 

mine permit area and the site provides marginal habitat for this species . The 

American bittern may be found in more suitable habitats near the Brook Mine 

but was not observed during wildlife surveys. 

The bald eagle is common in the area as a winter migrant and breeder. 

Bald eagles are commonly observed along the Tongue River and Goose Creek in 

the winter but tend to be scattered with few high concentration roost areas. Bald 

eagles also breed and nest near the mine site but not within the permit area as 

discussed in Section D9- 1.4.3 of this report . 

The black rosy-finch and Cassins finch have not been recorded in this area 

These species would most likely not breed in the area but there is a higher 

possibility they could be present in the winter. 

The Brewer's sparrow is generally common m sagebrush shrubland 

habitats as a breeder but does not appear to be abundant. This species was 

generally observed during most of the breeding bird surveys conducted in 

suitable habitats. 

One pair of burrowing owls nested north of the Brook Mine in 2013 and 

2014 as discussed in Section D9-1.4.3 of this report. This pair nested in a prairie 

dog burrow. Prairie dog towns are common within and adjacent to the Brook 

Mine permit area so burrowing owl nesting habitat is also common. These prairie 

dog towns were surveyed in 2013 and 2014 but new nesting burrowing owl pairs 

were not observed. 

The ferruginous hawk has been uncommonly observed in the study area 

as a transient. This species has not been recorded nesting in the area after 30 

years of baseline inventories and monitoring. 

The golden eagle nests in the study area as discussed in Section 

D9- 1.4.3 of this report. Only one golden eagle nest is present within the permit 
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area and that nest was occupied in 2013 but did not produce any young. That 

nest was not active in 2014. 

Grasshopper sparrows were observed in upland grassland habitat in the 

western portion of the Brook Mine permit area during the 2013 breeding bird 

surveys. This species was not observed during any of the other breeding bird 

surveys so was not common in the area and had a definite affinity for the upland 

grassland habitat types . 

The greater sage-grouse was discussed previously in this section as an 

upland game bird in Section D9-1.4.2 of this report . Sage-grouse are present in 

the area but no longer appear to be common. 

Mountain plovers were not recorded during the specific 2013 and 2014 

surveys conducted on the site . Habitat in the form of black-tailed prairie dog 

colonies was abundant. No mountain plovers were recorded on adjacent lands 

either. 

The pinyonjay was not recorded during the 2013 or 2014 surveys but had 

been previously identified in the vicinity. This species would most likely be a 

transient through the area and is currently considered uncommon. 

The prairie falcon has been observed in the study area as a transient. 

Suitable nesting habitat in the form of cliffs or large rock outcrops is not present 

on the Brook Mine. Suitable falcon nesting habitat is also generally uncommon 

in the vicinity of the permit area. 

Williamson's sapsuckers have not been observed on the Brook Mine or 

adjacent lands. This species is considered a breeder in the area but suitable 

habitat is limited on the mine site. 

The willow flycatcher has been recorded as a breeder in the area. This 

species does not appear to be common but was observed during the 2014 

breeding bird surveys as well as prior bird surveys conducted in the vicinity. 
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D9-1.5.11 Reptiles and Amphibians 

The species list in Attachment D9-1-A shows that 16 amphibians and 

reptiles were observed on the Brook Mine site and vicinity. The boreal chorus 

frog was heard calling at all the stockponds within the permit area. The leopard 

frog was also observed but did not appear to be abundant like the chorus frog. 

Garter snakes appeared to be common in wetter areas while rattlesnakes and 

bull snakes were observed primarily on uplands. The painted turtle and 

snapping turtle were observed in a few large ponds. 

D9-1.5.12 Aquatics 

According to the WDEQ-Water Quality Division, the adjacent Tongue River 

and Goose Creek are classified as Class 2AB waters. The 2AB classification of 

these waters indicates that they are suitable for drinking water, game fish, non

game fish, fish consumption, other aquatic life, recreation, wildlife, agriculture, 

industry and scenic value. The WDEQ-Water Quality Division has classified 

Slater Creek and Earley Creek as Class 3B waters . The classification 3B of these 

waters indicates that they are not suitable for drinking water or fish but are 

suitable for other aquatic life, recreation, wildlife, agriculture, industry and 

scenic value. Detailed descriptions of all drainages within the permit area are 

presented in Appendix D6 of this permit. 

Representative aquatic data collected in the past for the Tongue River and 

Goose Creek are presented in Tables D9-16, D9- 17 and D9-18. As mentioned 

previously these drainages will not be disturbed by mining activities. 

D9-1.5.13 Wildlife Habitats and Affinity 

The wildlife habitat types identified on the study area (Table D9-19) are 

generally consistent with the vegetation map units described and mapped in 

Appendix D8 and the wetlands presented in Appendix DlO for this permit area. 

The top four major habitat types encountered on the permit area were 

upland grassland, sagebrush shrubland, rough breaks mixed shrubland and 
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reclaimed lands as shown in Table D9-19. Four other habitat types comprising 

much less acreage were also identified on this area. Those four types were 

juniper woodland, riparian woodland, hayland and stockpond/water habitats. 

Appendix D8 and Appendix D 10 provide detailed descriptions of these habitat 

types along with mapping showing locations . Brief descriptions of these types 

are provided here . 

Upland Grassland 

The upland grassland habitat type is the largest type found on this area. 

The upland grassland habitat type included two sub-unit types that consist of 

the Prairie Dog Modified Grassland and the Scoria Grassland. This community 

is rangeland dominated by native graminoids and forbs. Typically, grasses 

include western wheatgrass, (Pascopyrum smithii), green needlegrass (Massella 

viridula), needleandthread (Stipa comata), prairie junegrass (Koeleria 

macrantha), blue grama (Bouleloua gracilis) and threadleaf sedge (Carexfilifolia). 

Shrubs and subshrubs are essentially absent from the upland grassland 

community. Prickly pear cactus (Opuntiapolyacantha) is found throughout this 

habitat type in varying densities. Introduced annual grasses are found 

throughout the upland grassland habitats with varying contribution to cover. In 

limited areas, crested wheatgrass (Agropyron cristatum) from various seedings 

has established itself in this community. This community generally occurs on 

gentle slopes or flatlands. The Prairie Dog Modified sub-unit typically has more 

annual grasses such as cheatgrass (Bromus tectorum) and annual forbs such as 

mustard species (Descurainia sp.) due to overgrazing and other disturbances 

caused by the prairie dogs. The scoria grassland subunit has bluebunch 

wheatgrass (Pseudoroegneria spicata) as a dominant in some areas. 

Sagebrush Shrubland 

The sagebrush shrubland habitat type is the second largest type found on 

the permit area. This community is rangeland dominated by big sagebrush 

(Artemisia tridentata) . Some native graminoids, forbs and subshrubs occur in 
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the understory and inner-space in the shrub mosaic. Typically, perennial 

grasses include western wheatgrass, green needlegrass, needleandthread, 

prairie sandreed (Calamovilfa longifolia), prairie junegrass, blue grama and 

threadleaf sedge. Introduced annual grasses are found throughout the 

sagebrush shrubland habitat type with varying contributions to cover. In limited 

areas, crested wheatgrass from various seedings has established itself in this 

habitat type. 

Rough Breaks Mixed Shrubland 

The rough breaks mixed shrub habitat is rather diverse in both topography 

and vegetation. It generally occurs on steep slopes and is sometimes associated 

with scoria and sandstone rock outcrops . These areas are covered with coarse 

rock fragments. Graminoid species in these areas include little bluestem 

(Andropogon scoparius), bluebunch wheatgrass and needleandthread. Shrub 

species include big sagebrush, skunkbush sumac (Rhus trilobata), rubber 

rabbitbrush (Ericameria nauseosus) and western snowberry (Symphoricarpos 

occidentalis). There are also some inclusions of Rocky Mountain juniper 

(Juniperus scopulorum) and the juniper woodland habitat is found within this 

rough breaks habitat type. 

Reclamation 

The reclamation habitat type consists primarily of lands reclaimed by the 

Big Horn Mine. This habitat is dominated by perennial grasses which include 

western wheatgrass, thickspike wheatgrass (Elymus lanceolatus), intermediate 

wheatgrass (Thinopyrum intermedium) , crested wheatgrass, green needlegrass 

and smooth brome (Bromus inermis). Introduced annual grasses and forbs are 

also present in varying amounts depending on yearly climatic conditions. 

Patches of shrubland are located within this reclaimed community type with 

rubber rabbitbrush, fourwing saltbush (Atriplex canescens) and big sagebrush 

being the most common shrubs. 
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Juniper Woodland 

The juniper woodland habitat type is dominated by Rocky Mountain 

juniper and big sagebrush. There are some inclusions of grassland within the 

understory of this community. Graminoid species include little bluestem, 

western wheatgrass, blue grama and bluebunch wheatgrass. The juniper 

woodlands are generally found on rather steep to gently sloping uplands on 

relatively poor soils within the rough breaks type. 

Riparian Woodland 

The riparian woodland habitat type is associated with creek and river 

channels, primarily Slater Creek within the Brook Mine permit area. Species 

found in this community include cottonwood (Populus sp.), green ash (Fraxinus 

pensylvanica), some peachleaf willow (Salix amygdaloides) and Greene's 

mountain ash (Sorbus scopulina). A variable understory of shrubs, grasses, 

grasslike species and forbs is present. 

Hayland 

The hayland habitat type is found in small portions throughout the Brook 

Mine permit area. The main resource derived from this community is grass hay, 

alfalfa and small grain production for livestock use. 

Disturbed Lands 

The current unreclaimed disturbance on this area is attributed to an 

existing gravel mine, other past mine facilities , county roads, other roads and 

railroad. 

Stockpond/Water 

The stockpond/water habitat type consists primarily of stockponds 

constructed for livestock watering. These ponds support livestock production 

and wildlife habitat. 

Habitat affinity for the various classes of wildlife were generally presented 

or discussed in each of the results sections for those species. In general, the 
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most important habitat , or the habitat where the greatest diversity and 

abundance of species were observed, was the riparian woodland followed by the 

sagebrush shrubland, upland grassland, juniper woodland, rough breaks mixed 

shrubland and reclamation grassland. The various ponds present on the permit 

area provided sources of water for all classes of wildlife but were essential for 

aquatic species , waterfowl and shorebirds. Haylands also provide seasonal 

habitats for a variety of wildlife species. 

D9-1.6 Conclusions and Impacts 

Wildlife habitats designated by state or federal agencies as crucial or 

critical are not present within the permit area. Species currently listed as 

threatened or endangered have not been identified on the study area. 

Big Game 

Pronghorn and mule deer are the primary big game animals that may be 

displaced by this operation. White-tailed deer may be impacted to a lesser 

degree. Long term monitoring of big game animals at other coal mines in 

Wyoming has revealed these animals will habituate to mining activities and will 

readily feed on available forage adjacent to haul roads, mine pits and facilities. 

All of the disturbed area will be reclaimed for use as rangeland and wildlife 

habitat including planting several species of shrubs which are utilized by big 

game. The stockponds, reservoirs and wells that will be established following 

mining will be available for use by big game as well as livestock. 

Road kills of pronghorn and deer may be expected to increase as a result 

of increased traffic associated with mine employees and venders . Brook Mine 

will also cooperate in any way possible with the Wyoming Game and Fish 

Department to reduce or eliminate the illegal or unwarranted killing of any 

animals at the mine location. 

Hazards to deer and antelope movement will be reduced by using 

minimum amounts of fencing and using fences passable to antelope and deer 

except where these species need to be excluded such as hazardous sites or newly 
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seeded areas. Fences where big game will be allowed to pass will be constructed 

according to WDEQ-LQD and/or WGFD recommendations. 

Upland Game Birds and Waterbirds 

Some upland game birds will be displaced as mining proceeds. Habitat for 

the mourning dove will be enhanced since they flourish on newly reclaimed 

areas. The ponds and reservoirs that will be established are also important 

habitats for mourning doves. Sage-grouse and sharp-tailed grouse are present 

on the study area so they will be impacted. However, sage-grouse leks and active 

sharp-tailed grouse strutting grounds are not known to be present near proposed 

mining activities. Big sagebrush, which is used by sage-grouse for cover, nesting 

and a major portion of their winter diet, is included in the revegetation seed 

mixtures. Premining topography will also be replaced and grassy draws 

established for brood rearing (see the Reclamation Plan) . 

The permit area provides limited waterbird habitat. The temporary 

elimination of any stockponds during mining will preclude the use of those 

portions of the permit area for some migrating waterbirds. It will also temporarily 

displace the few waterbirds (e.g. mallard, gadwall, and killdeer) recorded nesting 

on the permit area. Waterbird habitat is abundant nearby along the Tongue 

River, Goose Creek and Pit 3 Reservoir. Waterbirds will also use the temporary 

mine sediment ponds. The postmining impoundments will provide habitat for 

waterbirds on the reclaimed landscape. 

Predatory Birds and Mammals 

Predator use of the permit area will decline as the prey base and their 

habitat is removed. As habitat of prey species (small mammals, birds, large 

insects) is reclaimed, prey species density will increase and predator densities 

will respond. Nesting and foraging raptors will also be affected by mining 

activities. Tree nest sites and rock cairns will be erected on the post mine 

landscape to enhance raptor nesting habitat. Boulder piles of various sizes will 

be distributed over the area to provide shelter and den sites for both mammalian 
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predators and their various prey species. These boulder piles will be distributed 

in a non-systematic manner to give a more natural effect. The permanent 

stockponds and reservoirs will also provide habitat for predatory birds and 

mammals which frequent the area. Throughout the mining operation predators 

will use the area as a hunting ground in proportion to the availability of prey 

species. Two bald eagle nests and several golden eagle nests are known to occur 

within one mile of the permit boundary but they should be far enough away from 

mine activities to avoid major impacts. 

Small Mammals and Birds 

Small mammals and birds will be displaced as mining proceeds but will 

return as habitat is reclaimed. Since revegetated habitat will not be grazed by 

livestock for several years, it may support higher densities of birds and small 

mammals during these periods than the premining habitat. The reestablishment 

of small mammals and bird species should be relatively rapid for the following 

reasons: 

1. The diversity of plant species being used in reclamation. 

2. The thorough distribution and number of permanent water sources being 
established after mining. 

3. The establishment of boulder piles for immediate use as shelter and dens. 

4. The establishment of shrub patches and trees in reclamation. 

Reptiles and Amphibians 

Reptiles and amphibians are about the least mobile of all groups of wildlife 

species inhabiting the permit area. Many will be destroyed as topsoil is stripped 

prior to mining and if any reservoirs or stockponds will be removed. Proposed 

wildlife habitat restoration will also benefit these species and allow recolonization 

of reclaimed areas. Of particular importance to some reptiles will be the rock 

piles. The reclaimed waterbodies and riparian habitats will allow the 

reestablishment of other herptiles on the permit area. 

January 2020 
T f I 

S Addendum 09- 1-29 
~ 2 / 025 

R.: ~ ~ L~ tr 2 7 , 2 D 2 C DEQ Ex. 4-603



RAMACO Brook Mine 

Aquatic Habitats 

Portions of Slater Creek and Earley Creek may be affected by the project. 

Neither of these drainages supports viable fisheries so impacts to the fisheries 

resource will be minimal. The characteristics of the portions of these channels 

disturbed will be replaced when these creeks are reclaimed. No disturbances 

will occur in Goose Creek or the Tongue River so impacts to fisheries in those 

streams will be minimal. Several ponds may be mined through, but these ponds 

will be replaced in the postmine landscape. 

Threatened or Endangered Species 

No wildlife or plant species currently listed by the USFWS as threatened 

or endangered are known to exist on the permit area or adjacent lands. The 

appropriate state and federal agencies will be contacted, and acceptable 

mitigation measures developed, if a listed species is identified on the area during 

future surveys. 

Hunting Access 

The Brook Mine may allow hunting on the area when it does not jeopardize 

the safety of ranching operations, sportsmen and/ or mine personnel. 

Landowners also control access on portions of the study area. Currently a 

portion of the permit area is under the WGFD Private La nd Public Wildlife 

Program (PLPW) which allows access to sportsman for hunting. This access may 

be limited during the mine operation to protect the safety of mine employees as 

well as sportsmen. Hunting that is allowed will be in compliance with Wyoming 

State Game Laws. 

Monitoring and Mitigation 

Wildlife protection measures are provided in Section MP. 18 of the Mine 

Plan and an outline of general wildlife monitoring commitments is provided in 

Addendum MP-8 also of the Mine Plan volume. The Migratory Birds of 

Conservation Concern and Raptor Monitoring and Mitigation Plans are presented 

in Addendum MP-9 of the Mine Plan volume. These various plans proved the 
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wildlife commitments and also commit to providing annual wildlife monitoring 

reports to the WDEQ-LQD. The Reclamation Plan includes wildlife habitat 

restoration practices and commitments. 

D9-1.7 Persons Consulted 

The collection and preparation of this wildlife information for the Brook 

Mine was completed by Jim Orpet and Russell Tait of Intermountain Resources, 

P.O. Box 1589, Laramie, Wyoming 82073 , telephone 307-745-3803. 
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Table D9-1. Sage-grouse Survey Results for Leks Located Within Two Miles of 

121 
the Brook Mine Permit Area 

N 

" C-Slater Creek C-French Springs C-Ash Creek N 
-..J YearLDate M F u M F u M F u 

" N 2003 121 
N 4/ 11 12 9* 0 0 0 0 
121 4/18 4 0 0 0 0 0 0 0 0 

4/23 15 0 0 0 0 0 0 0 0 

2004 
3/31 8 3 0 0 0 0 
4/19 10 0 0 0 0 0 0 0 0 
4/28 10 0 0 0 0 0 0 0 0 

2005 
4/11 6 0 20 0 0 0 
4/18 13 0 10 0 0 0 0 0 0 
4/24 12 0 0 12 0 0 
4/25 0 0 0 
5 / 6 13 0 0 

2006 
4/8 12 16 0 0 0 0 
4/13 14 3 0 0 0 0 0 0 0 
4/30 20 2 0 0 0 0 0 0 0 
5/5 17 0 0 0 0 0 

2007 
4/4 0 0 0 
4/15 0 0 0 
4/17 13 7 0 0 0 0 
4/18 0 0 0 0 0 0 
4/24 13 1 0 0 0 0 0 0 0 
5/3 13 0 0 0 0 0 0 0 0 

2008 
4/12 4 3 0 0 0 0 0 0 0 
4/13 0 0 0 
4/18 5 0 0 0 0 0 0 0 0 
4/24 0 0 0 
4/27 4 0 0 0 0 0 0 0 0 

2009 
4/4 0 0 0 
4/20 7 0 0 0 0 0 0 0 0 
4/28 6 0 0 0 0 0 0 0 0 
5/4 5 0 0 0 0 0 
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Table D9-1. Sage-grouse Survey Results for Leks Located Within Two Miles of 

121 the Brook Mine Permit Area {Continued) 
N 

" C-Slater Creek C-French S12rings C-Ash Creek N 
-..J Year/Date M F u M F u M F u 

" N 2010 121 
N 4/10 9 0 0 0 0 0 0 0 0 
121 4/16 9 0 0 0 0 0 0 0 0 

4/22 14 0 0 
4/26 0 0 0 0 0 0 

2011 No Surveys 

2012 
4/6 6 1 0 0 0 0 0 0 0 
4/14 0 0 0 0 0 0 0 0 0 
4/23 6 0 0 0 0 0 0 0 0 
5/2 5 0 0 0 0 0 0 0 0 

2013 
4/3 3 0 0 0 0 0 0 0 0 
4 /4 0 0 0 
4/6 3 3 0 0 0 0 0 0 0 
4/25 2 0 0 0 0 0 0 0 0 
4 /27 4 0 0 0 0 0 0 0 0 
5/3 4 0 0 0 0 0 0 0 0 
5/9 4 0 0 

2014 
4/4 1 0 0 0 0 0 0 0 0 
4/9 1 0 0 0 0 0 0 0 0 
4/18 0 0 0 0 0 0 0 0 0 
5/ 2 1 0 0 0 0 0 0 0 0 

M = Male 
F = Female 
U = Unknown 
- = Not surveyed on this data. 
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Table D9-2. Active Sharp-tailed Grouse Leks Observed in the 2013-2014 
Brook Mine Study Area 

Year/Date 

2013 
4/5 
4/26 

2014 
4/16 
5/3 

October 2014 

Pit 5 West 
Unclassified 

17 
20 

17 
15 

Pit 5 East 
Unclassified 

4 
3 

3 
2 
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Table 09-3. Raptor Nests Recorded on the Brook Mine Study Area in 2013 
and 2014 

Species/ Activity 
Nest Site Location Nest Substrate Status 2013 2014 

Bald Eagle (BE) 

BEl T57N R85W Cottonwood Intact A,?,? A,1 +,? 
NWNE Sec. 24 

BE2 T57N R85W Cottonwood Intact A,1 +,1 A,2,2 
SENE Sec. 21 

BE3 T57N R84W Cottonwood Intact A,0,0 Goose 
SWSE Sec. 14 

BE4 T57N R84W Cottonwood Intact RT26a A,2,2 
NWNW Sec. 13 

Total BE Nests= 4 Total 3,i+,i+ 3,5+,4+ 

Golden Eagle (GE) 

GEla T57N R84W Pine Intact I A,0,0 
SESE Sec. 5 

GElb T57N R84W Pine Intact I I 
NENE Sec. 8 

GElc* T57N R84W Pine Intact A,0,0 I 
NESE Sec. 9 

GE2 T57N R84W Pine Intact A,2,2 A,2,2 
NENE Sec. 27 

GE3 T57N R85W Cottonwood Intact A,2,2 A,2,1 
NWNW Sec. 11 

GE4 T57N R85W Cottonwood Intact A, 1,1 I 
NESW Sec. 15 
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Table D9-3. Raptor Nests Recorded on the Brook Mine Study Area in 2013 
and2014(Continue~ 

Species/ 
Nest Site Location Nest Substrate 

Golden Eagle (GE) - Continued 

GE5 

GE6 

T57N R84W 
SESW Sec. 2 

T57N R85W 
NENE Sec. 8 

Pine 

Cottonwood 

Total GE Nests = 8 

Red-tailed Hawk (RT) 

RTl * T57N R84W Cottonwood 
SWNW Sec. 18 

RT2a* T57N R85W Cottonwood 
NWNE Sec. 13 

RT2b* T57N R84W Cottonwood 
NWNE Sec. 13 

RT3a* T57N R84W Cottonwood 
NWSW Sec. 18 

RT3b* T57N R84W Cottonwood 
NESW Sec. 18 

RT4 T57N R84W Pine 
NWSW Sec. 17 

RT5 T57N R84W Cottonwood 
SESW Sec. 15 

RT6* T57N R84W Mitigation 
NWNW Sec. 22 Platform 

October 2014 

Activity 
Status 2013 2014 

Intact A,1,1 A,0,0 

Intact A,0,0 I 

Total 6 ,6,6 4,4,3 

Intact A,0,0 A,3,3 

Intact A,3,3 

Intact A,2,2 I 

Intact I I 

Intact I I 

Intact I I 

Intact A,0,0 A,0,0 

Intact I I 
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Table D9-3. Raptor Nests Recorded on the Brook Mine Study Area in 2013 

121 
and 2014 (Continued) 

N 

" Species/ Activity N 
-..J Nest Site Location Nest Substrate Status 2013 2014 

" N 
121 Red-tailed Hawk (RT) - Continued N 
121 

RT7 T57N R84W Cottonwood Intact I A,0,0 
NENW Sec. 23 

RT8 T57N R85W Cottonwood Intact A,0,0 I 
SWSE Sec. 9 

RT9a T57N R84W Cottonwood Intact I I 
SESW Sec. 16 

RT9b T57N R84W Cottonwood No Longer I DN 
SESW Sec. 16 Intact 

RTl0 T57N R84W Cottonwood Intact A,2,2 A,2,2 
NENW Sec. 21 

RTll T57N R84W Mitigation Intact I I 
NENW Sec. 21 Platform 

RT12 T57N R84W Cottonwood Intact I GHl 
NENE Sec. 20 

RT13a T57N R84W Cottonwood Intact A,2,2 A,3,2 
SWNW Sec. 20 

RT13b T57N R84W Cottonwood Intact Goose I 
SWNW Sec. 20 

RT14 T57N R84W Cottonwood Intact A,2,2 I 
NENE Sec. 19 

RT15a T57N R84W Cottonwood Intact A,?,? Goose 
SWNE Sec. 19 

RT15b T57N R84W Cottonwood Intact A,?,? 
SWNE Sec. 19 
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Table D9-3. Raptor Nests Recorded on the Brook Mine Study Area in 2013 

121 and 2014 {Continued} 
N 

" Species/ Activity N 
-..J Nest Site Location Nest Substrate Status 2013 2014 

" N 
121 Red-tailed Hawk (RT) - Continued N 
121 

RT16 T57N R85W Cottonwood Intact A,?,? A,?,? 
NENW Sec. 23 

RT17a T57N R85W Cottonwood Intact I I 
SESW Sec. 15 

RT17b T57N R85W Cottonwood Intact A,?,? 
SWSE Sec. 15 

RT18 T57N R85W Cottonwood Intact I A,0,0 
SWSE Sec. 16 

RT19 T57N R85W Cottonwood Intact I I 
NESW Sec. 3 

RT20 T57N R84W Pine Intact A,3,3 
SWSW Sec. 3 

RT21 T57N R84W Pine Intact A,0,0 A,0,0 
NWSE Sec. 10 

RT22 T57N R84W Pine Intact I I 
NENW Sec. 14 

RT23 T57N R84W Pine No Longer I DN 
NESW Sec. 21 Intact 

RT24 T57N R84W Cottonwood Intact I I 
NWSE Sec. 20 

RT25 T57N R84W Cottonwood Intact BE3 Goose 
SWSE Sec. 14 

RT26a T57N R84W Cottonwood Intact A,2,1 BE4 
NWNW Sec. 13 
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Table D9-3. Raptor Nests Recorded on the Brook Mine Study Area in 2013 
and 2014 (Continued) 

Species / 
Nest Site Location Nest Substrate 

Red-tailed Hawk (RT) - Continued 

RT26b T57N R84W Cottonwood 
NESW Sec. 13 

RT27 T57N R84W Cottonwood 
NWSE Sec. 11 

RT28a T57N R84W Cottonwood 
NESW Sec. 12 

RT28b T57N R84W Cottonwood 
NWSW Sec. 12 

RT29 T57N R84W Cottonwood 
SWNE Sec. 11 

RT30 T57N R84W Pine 
NWSE Sec. 3 

RT31 T58N R84W Pine 
SWSE Sec. 32 

RT32 T58N R85W Cottonwood 
SESW Sec. 36 

RT33 T57N R84W Cottonwood 
SWSW Sec. 24 

Total RT Nests = 41 

Great Horned Owl (GH) 

GHl 

October 2014 

T57N R84W 
NENE Sec. 20 

Cottonwood 

Activity 
Status 2013 2014 

Intact A,3,3 

Intact I I 

Intact A,2,2 I 

Intact A,3,3 

No Longer I DN 
Intact 

Intact A,2,2 I 

No Longer A,0,0 DN 
Intact 

Intact A,0,0 A,0,0 

Intact GH3 A,0,0 

Total 15, 14+, 13+ 16,20+, 19+ 

Intact I A,3,3 
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Table 09-3. Raptor Nests Recorded on the Brook Mine Study Area in 2013 
and 2014 (Continued) 

Species/ 
Nest Site Location Nest Substrate 

Great Horned Owl (GH) - Continued 

GH2 

GH3 

GH4 

GH5 

T57N R84W 
NENW Sec. 21 

T57N R84W 
SWSW Sec. 24 

T58N R85W 
SESW Sec. 36 

T57N R85W 
SWNE Sec. 17 

Platform 

Cottonwood 

Cottonwood 

Cottonwood 

Total GH Nests = 5 

Osprey (OS) 

OSl T57N R84W Platform 
SESE Sec. 15 

OS2 T57N R84W Platform 
SESE Sec. 15 

OS3 T57N R84W Platform 
NWNW Sec. 22 

OS4 T57N R84W Platform 
SWSE Sec. 15 

OS5 T57N R84W Light Pole 
NWNW Sec. 24 

Total OS Nests = 5 

October 2014 

Status 

Intact 

Intact 

No Longer 
Intact 

Intact 

Total 

Intact 

Intact 

Intact 

Intact 

Intact 

Total 

Activity 
2013 2014 

I I 

A,1,1 A,0,0 

A,2,2 ON 

A,2,2 

2,3,3 3,5,5 

Goose I 

Goose AT 

A,0,0 A,3,3 

I I 

A,2,2 A,3,3 

2,2,2 3,6,6 
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Table D9-3. Raptor Nests Recorded on the Brook Mine Study Area in 2013 
and2014(Continue~ 

Species/ 
Nest Site Location Nest Substrate 

Burrowing Owl (BO) 

BOl T57N R84W 
NWNW Sec. 4 

Prairie Dog 
Burrow 

Total BO Nests = 1 

All Total Nests= 59 
(Adjusted for n ests u sed by more tha n one 

s pecies) 

Abbreviation/Symbol Codes 

Activity 
Status 2013 2014 

Intact A,3+,3+ 

Total 1,3+,3+ 1,4+,4+ 

Total 29,29+,28+ 30,44+,41+ 

X,#, # = Nest Statu s (A-active, I-inactive), number of young hatched , number of young fledged 
Totals rows: #,#,# = tota l active nests, total young h atched , total young fledged 

* 

ON 
AT 

Denotes Nest Within Permit Area 
Nest Not Present 
Destroyed Naturally 
Nest Actively Tended 

October 2014 
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Table D9-4. Passerine Bird Surveys Completed in 2013 and 2014 for the 
Brook Coal Mine 

2013 Surveys 
UG ss RB 

Species 6/11 6/26 6/11 6/26 6/11 6/26 
Western Meadowlark 11 10 9 7 7 2 
Lark Sparrow 3 7 6 2 7 3 
Grasshopper Sparrow 1 4 
Vesper Sparrow 1 2 1 2 2 
Cliff Swallow 1 
Brewer's Sparrow 9 6 1 
Lark Bunting 4 2 
Rufous-sided Towhee 1 3 
Black-billed Magpie 2 5 5 
Horned Lark 4 
Killdeer 1 
Mourning Dove 3 
McCown's Longspur 2 
Sage Thrasher 1 
American Robin 1 1 2 
Golden Eagle 1 
American Kestrel 1 

2014 Surveys 
RW PG RC 

Species 5/28 6/13 5/28 6/13 5/28 6/13 
Western Meadowlark 3 1 1 1 5 9 
Lark Sparrow 2 2 1 7 3 
Cliff Swallow 3 
Rufous-sided Towhee 1 2 
Black-billed Magpie 2 4 2 2 
Killdeer 1 1 2 
American Ro bin 5 10 3 1 
American Kestrel 1 
Bullocks Oriole 3 1 
Eastern Kingbird 5 
Western Wood Pewee 1 
Yellow Warbler 7 4 
Western Kingbird 2 3 2 
Starling 11 6 2 2 4 2 
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Table D9-4. Passerine Bird Surveys Completed in 2013 and 2014 for the 
Brook Coal Mine (Continued) 

RW 
Species 5/28 6/13 

5 Brown Headed Cowbird 
Common Flicker 
Red-tailed Hawk 
Willow Flycatcher 
Orchard Oriole 

3 2 
2 2 
1 
3 2 

Say's Phoebe 
Ring-necked Pheasant 
Mallard 
Canada Goose 
House Wren 
Yellow-breasted Chat 
Gray Catbird 
Osprey 
Great Blue Heron 
Turkey Vulture 

UG = Upland Grassland 
SS = Sagebrush Shrubland 
RB = Rough Breaks/ Juniper 
RW = Riparian Woodland 
PG = Prairie Dog Town Grassland 
RC = Reclaimed Lands 

October 2014 

3 
2 
1 

2014 Surveys 
PG 

5/28 6/ 13 
1 

1 

RC 
5/28 6/ 13 

1 

1 
1 
4 
1 

1 

1 
1 
1 
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Table D9-5. Passerine Species Observed on or within One Mile of the Original 
Mine Youngs Creek Mine Permit Area No. 407 during July, 1975 

Principal Habitat Type 
Species Estimated Abundance Frequented 

Eastern kingbird Fairly common Hayland 
Say's phoebe Fairly common Big sage brush shru bland 
Olive-sided flycatcher Uncommon Pine and juniper woodland 
Cliff swallow Abundant Big sage brush shru bland 
Black-billed magpie Common Riparian woodland 
House wren Abundant Riparian woodland 
Rock wren Common Big sagebrush shrubland 
American robin Common Riparian woodland 
Mountain bluebird Common Pine and juniper woodland 
Starling Fairly common Riparian woodland 
Red-eyed vireo Uncommon Riparian woodland 
Common yellowthroat Common Riparian woodland 
Western meadowlark Abundant Hayland 
Red-winged blackbird Fairly common Riparian woodland 
Brewer's blackbird Fairly common Riparian woodland 
Bullocks oriole Uncommon Riparian woodland 
Lazuli bunting Common Riparian woodland 
American goldfinch Common Riparian woodland 
Rufous-sided towhee Fairly common Pine and juniper woodland 
Lark bunting Abundant Big sagebrush shrubland 
Vesper sparrow Common Big sagebrush shrubland 
Lark sparrow Common Big sagebrush shrubland 
Brewer's sparrow Abundant Big sagebrush shrubland 
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Table D9-6. Results of Breeding Bird Strip Censuses on the Original Youngs 

121 
Creek Permit Area No. 407 pune, 1980)a, b 

N 

" Rough 
N 
-..J Pine and Big Breaks 

" Riparian Bottomland Juniper Sagebrush Mixed 
N Woodland c Grassland Woodland Shrubland Shrubland Reclamation 
121 ORDER PASSERIFORMES N 
121 Eastern kingbird 1(.04) 1(.04) 

Traill's flycatcher 1(.04) 
Barn swallow 1(.04) 1(.01) 
Cliff swallow 11 (.44) 17(.68) 11(.45) 4(.16) 18(.73) 10(.40) 
Black-billed magpie 3(.12) 1(.04) 
House wren 1(.04) 
Rock wren 1(.04) 7(.28) 
American robin 4(.16) 1(.04) 2(.08) 1(.01) 1(.04) 
Mountain bluebird 1(.04) 
Starling 2(.08) 1(.01) 
Yellow warbler 3(.12) 
Common yellowthroat 1(.04) 
Western meadowlark 13(.52) 6(.24) 4(.16) 7(.28) 5(.20) 4(.16) 
Red-winged blackbird 15(.60) 1(.01) 
Brewer's blackbird 9(.36) 1(.01) 1(.04) 
Bullock's oriole 1(.04) 
American goldfinch 1(.04) 
Rufous-sided towhee 3(.12) 2(.08) 
Vesper sparrow 4(.16) 3(.12) 2(.08) 4(.16) 1(.04) 
Lark sparrow 4(.16) 10(.40) 5(.20) 
Chipping sparrow 1(.01) 
Brewer's sparrow 2(.08) 1(.04) 4(.16) 1(.04) 
ORDER ANSERIFORMES 
Mallard 1(.04) 
ORDER FALCONIFORMES 
Turkey vulture 1(.01) 
Red-tailed hawk 1(.01) 
American kestrel 1(.04) 3(.12) 2(.08) 1(.01) 3(.12) 
ORDER GALLIFORMES 
Sage-grouse 1(.04) 
Ring-necked pheasant 1(.04) 
ORDER GRUIFORMES 
Sora rail 1(.04) 
ORDER CHARADRIIFORMES 
Upland plover 1(.01) 1(.04) 
Killdeer 2(.08) 1(.04) 1(.04) 
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Table D9-6 . Results of Breeding Bird Strip (Continued) 

Riparian 
Woodlandc 

ORDER COLUMBIFORMES 
Mourning dove 3 (. 12) 

ORDER CUCULIFORMES 
Black-billed cuckoo 1(. 04) 
ORDER STRIGIFORMES 
Great horned owl 
ORDER CAPRIMULGIFORMES 
Common nighthawk 
ORDER PICIFORMES 
Common flicker 

Number of Species 
Observed 

No. of Birds Observed 
per 1000 meter 
transect 

23 

81 

Pine a nd Big 
Bottomland Juniper Sagebrush 
Gras sla nd Woodla nd Shrubland 

1(.04) 1(.04) 

3(.12) 1(.01) 

1(.01) 

3(.12) 1(.04) 1(.01) 

11 20 13 

44 42 28 

Brook Mine 

Rough 
Breaks 
Mixed 

Shrubland Reclama tion 

3 (.12) 

8 6 

35 21 

a Represents average number per day per 1000-meter transect rounded to nearest whole 
number 

b Number in parenthes is indicated estimated density per acre 
c Rerouted Youngs Creek and woodlands associated with the original streambed. 
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Table D9-7. Results of Winter Bird Surveys on the Original Youngs Creek 
Mine Permit Area No. 407 (February, 1981)a 

HABITAT TYPE 
Rou gh 

Pin e a nd Big Breaks 
Ripa ria n Bottomla nd Juniper Sagebrus h Mixed 

S pecies Woodla nd b Grassla nd Woodla nd Shrubland Shrubland Recla m a tion 

PASSERIFORMES 

Black- billed magpie 1 1 

Red crossbill 2 
Black -capped 

5 1 7 
chickadee 
Horned la rk 3 

Gray jay 1 

Pine grosbeak 2 1 

Tree s parrow 8 

Am erican robin 1 2 
Gray-crown ed rosy 

2 37 
fin ch 
Town send's solita ire 1 1 
White-breasted 

1 
n uthatch 
Red-breasted nutha tch 2 

GALLIFORMES 

Sage-grouse 2 roosts 

Wild tu rkey Tracks 

STIGIFORMES 

Great h orn ed owl 1 1 1 

PICIFORMES 

Ha iry woodpecke r 1 

Downy woodpecke r 1 

Numbe r of Species 10 5 9 2 1 0 

a - Figures represent the number of birds observed per 1000-meters of 
transect. 

b - Rerouted Little Youngs Creek, woodlands associated with original 
streambed, and a portion of undisturbed Little Youngs Creek above the 
permit area. 
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Table D9-8. Estimated Densities per Hectare of Species Recorded from All 

121 
Riparian Woodland Point-Transects on the Big Horn Coal Mine 

N Permit No. 213 Studr Area in 1979 

" 
I 

N # Individual # Stations 
-..J Species Birds Recorded Observed at # Birds/ha 

" Jun Jul Aug Sep : Jun Jul Aug Sep Jun Jul Aug Sep 
N 
121 Mallard 2 1 1 2 1 1 1 2 0.06 0 .03 0 .03 0 .06 N 
121 Killdeer 13 5 5 4 11 5 3 3 0.41 0.16 0.16 0 .13 

Spotted Sandpiper 4 1 1 4 1 1 0 .13 0.03 0.03 
Mourning Dove 8 7 11 6 5 8 0.25 0.22 0 .35 
Belted Kingfisher 1 3 1 3 0 .03 0.1 
Common Flicker 5 8 10 2 5 6 7 1 0.16 0.25 0.32 0.06 
Downy Woodpecker 1 1 0.03 
Eastern Kingbird 22 20 17 15 11 7 0.7 0.64 0 .54 
Wes tern Kingbird 1 1 17 1 1 2 0.03 0 .03 0 .13 
Western Wood Pewee 4 3 2 3 0 .13 0.1 
Black-billed Magpie 7 1 5 1 0 .22 0.03 
Black-ca pped 

1 4 6 1 2 3 0.03 0.13 0 .19 Chickadee 
House Wren 3 7 6 3 6 3 0.1 0.22 0.19 
Gray Catbird 7 2 5 5 2 5 0.22 0 .06 0.16 
American Robin 29 10 24 2 14 7 10 2 0.92 0 .32 0.76 0.06 
Cedar Waxwing 2 1 0.06 
Yellow Warbler 22 18 8 1 12 11 5 1 0 .7 0.57 0 .25 0.03 
Common Yellowthroat 8 3 5 2 0.25 0.1 
Yellow-breasted Chat 5 4 0.16 
America n Redstart 2 1 4 2 1 3 0.06 0.03 0.13 
Western Meadowlark 1 1 2 1 1 1 0 .03 0.03 0 .06 
Bullocks Oriole 4 4 0.13 
Lazuli Bunting 5 2 4 2 0 .16 0.06 
America n Goldfinch 7 4 3 5 4 3 0 .22 0.13 0.1 
Rufous-sided Towhee 1 1 0 .03 
Lark Sparrow 1 1 0 .03 
Chipping Sparrow 5 1 0.16 
White-crowned 

9 2 0.29 Sparrow 
Song Sparrow 3 2 1 2 1 1 0 .1 0 .06 0.03 
Unidentified Passerine 23 35 41 11 14 14 27 8 0 .73 1.11 1.31 0.35 

ha hectare 
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Table 09-9. Passerine Bird Breeding Densities(# /ha) in Habitats Present on 

121 
the Big Horn Coal Mine Permit No. 213 Area. Habitats were 

N Sameled in 1980, Exceet Where Otherwise Noted 

" Habitat Types N 
-..J Rough 

" Rough Breaks 
N Big Rough Breaks Mixed 
121 Big Sagebrush Big Pine & Breaks Mixed Shrubland 
N Sagebrush Shrubland Sagebrush Juniper Mixed Shrubland Rim-rock Upland 
121 Seecies Shrubland !198ll Shrubland Woodland Shrubland Rim-rock !198ll Grassland 

Common 
* 0.13 * * * * * * Flicker 

Says Phoebe * 0.03 * * * * * * 

Black-billed 
* * * 0 .60 * * * * Magpie 

Black-capped 
* * * 0 .69 * * * * Chickadee 

Rock Wren * * * * * * 1.19 * 

American 
* * * 0.34 * * * * Robin 

Yellow 
* * * 0 .09 * * * * Warbler 

Yellow-
rumped * * * 0.17 * * * * 
Warbler 

Western 
* 0.37 0.4 0 .09 0.3 0.22 0.07 1.07 

Meadowlark 

Common 
* 0.13 * * * * * * Grackle 

Bullocks 
* * * 0 .09 * * * * Oriole 

Rufous-sided 
* * * 0 .34 0.6 * * * Towhee 

Vesper 
0.13 0.43 * 0.09 * 1.78 0.22 0.13 Sparrow 

Lark Sparrow 0.4 0.03 0.53 1.46 1.49 * 0. 67 * 

Chipping 
0.13 * 0.13 1.29 * * * * Sparrow 

Brewer's 
0 .93 0.4 * * * * * * s arrow 

* - Species not recorded in this habitat type . 
ha - Hectare 

TFN 6 2/025 
· ,D OV 14,201 4 

October 2014 Addendum D9-1-51 
DEQ Ex. 4-625



00 
0 

~ RAMACO Brook Mine 
;:I 
ID 
0. 

Table 09-10. Breeding Bird Density Data Collected on the Welch No. 1 Mine 

121 
Permit No. 497 ProEerty and Vicinity 

N 

" Relative Density - #[ha 
N Big Sagebrush 
-..J 

" 
Riearian Shrubland Pine and Junieer 

N Sl!ecies Welch Vicinitl Welch Vicinitl Welch Vicinitl 
121 
N Yellow warbler 2.22 3 .28 
121 American robin 1.06 2 .08 0.14 

House wren 0.97 0.22 
Least flycatcher 0.87 
Western wood pewee 0.68 0.87 
Eastern kingbird 0.58 0.66 0 .12 
Bullocks oriole 0.39 0.43 
Common flicker 0.29 1.09 0 .12 
Mourning dove 0.29 0 .87 
Western meadowlark 0.29 1.31 0.49 0.82 0.16 
Ba rn swallow 0 .29 
Black-capped chickadee 0 .58 0.44 0.33 
Brewer's blackbird 0 .29 2.62 
Brown-headed cowbird 0.29 0 .66 
American redstart 0.29 0 .22 
Yellow-breasted chat 0.20 
La rk sparrow 0.29 1.75 0 .36 0.14 0.33 
Rufous-sided towhee 0.29 0.22 0.66 
Killdeer 0.19 0.22 0 .14 
American goldfinch 0.19 0.87 
Black-billed cuckoo 0.19 
Least flycatcher 0.19 0.22 0.12 0.16 
Common grackle 0 .19 0.44 
Great horned owl 0.10 
White-breasted nuthatch 0 .10 
Red-eyed vireo 0.10 
Gray catbird 0.10 0.43 
La zuli bunting 0.10 
Rose-breasted grosbeak 0.10 
Common yellowthroat 0.10 0 .22 
Downy woodpecker 0.10 0 .22 
Brewer's sparrow 0.33 0.49 0.55 0 .33 
Chipping sparrow 1.48 1.48 
Yellow-rumped warbler 0.16 0.16 
Rock Wren 0.16 0 .27 0.16 

large 
Cliff swallow 0.12 feeding 0.12 

group 
Red-winged blackbird 0 .22 
Starling 0.22 
Yellow-billed cuckoo 0.22 
Vesper sparrow 0 .22 0.24 0.27 
Brown thrasher 0.44 

ha - hectare 
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Table D9-11. Small Mammal Capture Results for the Original Youngs Creek 
Mine Permit Area No. 407 (1975, 1977) 

AVERAGE NUMBER OF CAPTURES PER DAY 

July 1-3, 1975 
I 

July 5-8, 1977 

Species 

Deer mouse 

Least 
chipmunk 

Thirteen
lined 
ground 
squirrel 

Meadow 
jumping 
mouse 

Xeric 
Sagebrush 

11.3 

0.7 

0.3 

Mesic Riparian 
Sagebrush Woodland 

9.7 6 .3 

0.3 

Ponderosa : Sagebrush Ponderosa Wet 
Pine , Grassland Pine Meadow 

I 

1.5 1.7 13 2.0 

1.0 0.3 

0.3 

I ·-------------------------------------------------- --,-----------------------------
Total Number , 
of Species 
Captured 

3 1 2 2 

- indicates that species was not captured in the habitat type. 

October 20 14 

I 
I 
I 
I 

2 1 2 
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a 

b 

Table 09- 12. Small Mammal Capture Results for the Original Youngs Creek 
Mine Permit Area No. 407 (August/September, 1980)a 

Species 

Deer mouse 

House mouse 

Masked 
shrew 

Grasshopper 
mouse 

Bushy-tailed 
woodrat 

Total Number 
of Species 
Captured 

Total Average 
Number of 
Individuals 
Captured 

Riparian Bottom land 
Woodlandb Grassland 

38 18 

2 

1 2 

3 2 

41 20 

Habitat Tr:ee 
Number of 

Rough Habitat 
Pine and Big Breaks Types in 
Juniper Sagebrush Mixed which 

Woodla nd Shrubland Shrubland Reclamation Captured 

19 18 30 21 6 

1 

2 

1 1 

1 1 

2 2 1 1 

20 19 30 21 

Riparian woodland (225 trap-nights and days), Bottomland Grassland (75), Rough Breaks 
Mixed Shrubland (75), and Reclamation (225) were all adjusted to 150 trap-nights and days 
for comparison. All trap lines were of equal length and consisted of 25 traps. These lines 
were run for three consecutive 24-hour periods. Number of lines per habitat was based on 
the extent and location of habitats. 

Rerouted Little Youngs Creek and woodland areas associated with the original streambed. 
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RAMACO Brook Mine 

Table D9- 13. Abundance and Community Diversity Indices by Habitat for the 
Big Horn Coal Mine Permit No. 

Habitat ___llil_ BSS RW 

Site# Wl P4- l • W2 P4-2 80-2 . BH l 

Month-Year J u n Oct • J u n Oct Sep Jun 
Trapped 76 78 76 78 80 76 

Number Genera 4 2 2 2 Captured 

CaRturesL 100 
TN 

Peromyscus sp . 1.7 10.0 . 3.7 2.7 

Microtus sp. 1.7 

House mouse 0.3 

Thirteen-lined 
ground 0.3 2.0 
squirrel 

Least chipmunk 

Harvest Mouse 0.7 2.0 

Olive-backed 
pocket mouse . . . . 

. . --------------------- ----------------------------------------. . 
TOTAL 4 .0 10.7 3 .7 2 .7 

Diversity 

E(H'} 1 1.02 0.20 • 0.62 

J 2 0 .73 0.29 • 0 .89 

U G - Upland Grassland 

BSS - Big Sagebrush Shrubland 

RW - Riparia n Woodland 

13.3 

0.40 • 

0.57 . 

PJ - Pin e a nd Juniper Woodla nd 

- Shannon-Weaver Diversity 

2 - Evenness 

October 2014 

4.0 

____fil_ 

BH3 80- 1 • 

J u n Sep . 
76 80 

2 2 

4.0 14.7 • 

1.3 7.3 

5 .3 22.0 

0.50 0.62 · 

0.72 0.90 

213 Small Mammal Trappings 

Reclaimed 

BH4 • 80-3 . BH2 

Jun Jun Sep • Sep • Jun J u n Sep Sep 
76 77 77 80 76 77 77 80 

2 3 2 3 

4.0 1.0 4.7 2.0 0.4 6 .7 

0.5 2.0 4.8 5.6 1.3 

0.8 0.8 

0.7 

---------------------- ---------------------
4 .0 0 .5 1.0 6 .7 2.0 6 .0 6.4 8 .7 

• 0.56 0.56 0 .35 0 .61 

0.81 0.5 1 0.50 0.56 
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* 

Table 09-14. Small Mammal Trap Lines on the Welch No.1 Mine Permit No. 
497 Study Area* 

Number Captured 
Species 1979 1980 Habitat 

Deer mouse 6 21 Big Sagebrush Shrubland 
31 3** Riparian Woodland/Hayland 
2 3 Pine and Juniper Woodland 
4 3 Upland Grassland 

White-footed mouse 2 2** Riparian Woodland/Hayland 
1 0 Pine and Juniper Woodland 

Long-tailed vole 1 0 Riparian Woodland 

Bushy-tailed wood rat 0 1 Pine and Juniper Woodland 

Trapping efforts were carried out during the month of October. No 
mammals were trapped in the rock outcrop trapping line. 

** The 1980 riparian woodland trap lines were raided each night by raccoon 
and/ or mink. 
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Table D9- 15. USFWS Migratory Birds of Conservation Concern in Sheridan 
County, Wyoming, Updated August of 2014 

Regional Recorded on Expected 
Seasonal Area or in Occurrence On 

Species Status Vicinity Study Area 

American Bittern Migrant No Uncommon 
Bald Eagle Winter Yes Common/Winter 

Black Rosy-Finch Breeder/ No Uncommon Winter 
Brewer's Sparrow Breeder Yes Common 
Burrowing Owl Breeder Yes Uncommon 
Calliope Hummingbird Breeder Yes Occasional 
Cassins Finch Winter No Occasional 
Ferruginous Hawk Breeder Yes Uncommon 
Golden Eagle Breeder Yes Common 
Grasshopper Sparrow Breeder Yes Occasional 
Greater Sage-grouse Breeder Yes Uncommon 
Mountain Plover Breeder No Rare 
Pinyon Jay Breeder Yes Uncommon 
Prairie Falcon Breeder Yes Occasional 
Williamson's Sapsucker Breeder No Uncommon 
Willow Flycatcher Breeder Yes Occasional 

*Based on USFWS Wyoming Ecological Services Field Office, Cheyenne, 
Wyoming and IPAC (Information, Planning and Conservation System), 
August, 2014. Scientific names are provided in Addendum D9-1. 

Regional Seasonal Status and expected occurrence compiled from Wyoming 
Game and Fish Department Atlas of Birds, Mammals, Reptiles and 
Amphibians in Wyoming, 2012 and Subsequent Revisions 

Specific records of observations on area or in the vicinity are from wildlife 
baseline and monitoring surveys completed for the Brook Mine in 2013-
2014, the Youngs Creek Coal Mine Permit No. 407, the Big Horn Coal Mine 
Permit No. 213 and the Welch No. 1 Coal Mine Permit No. 497. 
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Table D9-16. Results of Fish Sampling Completed by the Big Horn Coal Mine 
on the Tongue River and Goose Creek, 1977 to 1979 

Species Tongue River 

Mountain whitefish * 
Rainbow trout * 
Brown trout * 
Northern pike * 
Common carp * 
Golden shiner * 
Flathead chub * 
Longnose dace * 
Sand shiner * 
Plains minnow 
Fathead minnow * 
Shorthead redhorse * 
White sucker * 
Longnose sucker * 
Mountain sucker * 
Black bullhead * 
Stonecat * 
Smallmouth bass * 
Green sunfish * 
Rock bass * 
White crappie * 
Sauger * 
Yell ow perch * 

* - Indicates species was recorded in that waterbody. 

October 2014 

Goose Creek 

* 

* 

* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
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Table D9-17. Summary of Quantitative Data for the Benthic Community 
Sampling along the Tongue River between Acme and Montana 
State Border, 1976(1) 

Station 121 

Tongue River Tongue River Tongue River 
No.2 No.3 No.4 

Parameter Jul Oct Jul Oct Jul Oct 

Mean Organisms 
1441.5 767.6 1995.4 1686.5 824.3 463.6 

sampled (n/ o. lm2) 

Total taxa 27 33 30 25 26 33 

Biomass (mg/0. lm2) 237.7 411.7 300.2 319.1 111.2 162.9 

Mean Diversity (Drn)(3) 2.359 2.232 2.380 2.657 2.969 2.755 

Mean Diversity (Drn)(4) 2.014 2.167 2.903 2.218 2.908 2.490 

Equitability (e) 0.365 0.403 0.583 0.821 0.719 0.533 

t1l - From WRRI, 1977 

t2l - Station Locations: Tongue River No. 2 - Below Brown and Williams Pit, Big Horn 
Mine Section 23, T57N, R84W. 

Tongue River No. 3 - 300 meters upstream of Highway 338 
Bridge, Section 1, T58N, R83W. 

Tongue River No. 4 - River at Section 31, T58N, R83W. 

t3l - Mean diversity based on biomass from sample replicates. 

t4l - Mean diversity based on numbers from sample replicates. 
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Table D9-18. Results of Fisheries Evaluations Completed for the Welch No. I 
Mine Permit No. 497 on the Tongue River 

Tongue River Tongue River Tongue River 
Acme to Vicinity of Reservoir, 

Species Montana 111 Highway 338 121 Montana 131 

Mountain whitefish * 
Rainbow trout * 
Brown trout * * 
Northern pike * 
Common carp * * * 
Goldfish * 
Golden shiner * * 
Creek chub * 
Lake chub * * 
Flathead chub * * * 
Longnose dace * * 
Sand shiner * 
Plains minnow * 
Fathead minnow * 
Shorthead redhorse * * * 
White sucker * * * 
Longnose sucker * * 
Mountain sucker * 
Black bullhead * 
Channel catfish * 
Stonecat * 
Yellow bullhead * 
Pumpkinseed * 
Smallmouth bass * * * 
Largemouth bass * * 
Green sunfish * * 
Rock bass * * 
White crappie * * * 
Black crappie * 
Bluegill * 
Sauger * * 
Walleye * 
Yell ow eerch * * * 
* - Indicates species was recorded in that waterbody. 
I) - Mueller, 1977 
2) - D'Appolonia Consulting Engineers, 1977 
3) - Penkel, 1977 
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Table 09-19. Wildlife Habitat Type Acreages for the Brook Mine Permit Area, 
2014 

Habitat Type Acres Percent of Area 

Upland Grassland 2158.6 47.5 

Sagebrush Shrubland 965.6 21.2 

Rough Breaks Mixed Shrubland 576.0 12.7 

Reclamation 596.7 13.1 

Juniper Woodland 67 .7 1.5 

Riparian Woodland 57.2 1.3 

Hayland 4.5 <0.1 

Stockpond/Water 12 .8 0.3 

Disturbed Lands 109.7 2.4 

TOTAL 4548.8 100.0 
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ATTACHMENT D9-1-A 

WILDLIFE SPECIES LIST 
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Attachment D9- l -A. WILDLIFE SPECIES LIST 

This section provides the entire list of wildlife species having the potential to 
occur on or near the mine permit area and those species observed in the area 
based on site specific surveys conducted for the Brook Coal Mine in 2013 and 
surveys completed for the adjacent Big Horn Coal Mine and the nearby Welch 
No. 1 Coal Mine and the Youngs Creek Coal Mine. Species that have been 
observed within the study area are identified on the list with an asterisk. In 
all, a total of 251 individual wildlife species have been recorded within the 
Brook Coal Mine permit area or nearby lands. This list of 251 species observed 
on the study area includes 42 mammals, 162 birds, 16 reptiles or amphibians 
and 31 fish. 
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WILDLIFE SPECIES LIST FOR THE BROOK COAL MINE STUDY AREA 

OBSERVED AND POTENTIAL MAMMALIAN INHABITANTS 
Scientific Nomenclature 1 

INSECTIVORA 
Soricidae 

Sorex cinereus 
Sorex merriami 
Sorex monticolus 
Sorex palustris 
Sorex vagrans 

CHIROPTERA 
Vespertilionidae 

Myotis ciliolabrum 
Myotis evotis 
Myotis lucifugus 
Myotis thysanodes 
Myotis volans 
Lasiurus cinereus 
Lasionycteris noctivagans 
Eptesicus fuscus 
Plecotus townsendii 
Antrozous pallidus 

LAGOMORPHA 
Leporidae 

Sylvilagus audubonii 
Sylvilagus nuttallii 
Lepus townsendii 

RODENTIA 
Sciuridae 

Neotamias minimum 
Marmota fiaviventris 
Spermophilus tridecemlineatus 
Cynomys ludoviciana 
Sciurus niger 
Tamiasciurus hudsonicus 

Geomyidae 
Thomomys talpoides 

Heteromyidae 
Perognathus fasciatus 
Dipodomys ordii 

Castoridae 
Castor canadensis 

Cricetidae 
Reithrodontomys megalotis 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 

Masked shrew 
Merriam's shrew 
Dusky shrew 
Water shrew 
Vagrant shrew 

Western small-footed myotis 
Long-eared myotis 
Little brown myotis 
Fringed myotis 
Long-legged myotis 
Hoary bat 
Silver-haired bat 
Big brown bat 
Townsend's big-eared bat 
Pallid bat 

Desert cottontail 
Mountain (Nuttall's) cottontail 
White-tailed jack rabbit 

Least chipmunk 
Yellow-bellied marmot 
Thirteen-lined ground squirrel 
Black-tailed prairie dog 
Eastern fox squirrel 
Red squirrel 

Northern pocket gopher 

Olive-backed pocket mouse 
Ord's kangaroo rat 

Beaver 

Western harvest mouse 

Observed 

* 

* 

* 

* 
* 
* 

* 
* 
* 
* 

* 

* 

* 

* 

* 
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RAMACO Brook Mine 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL MAMMALIAN INHABITANTS (cont.) 
Scientific Nomenclature 1 Common Name Observed 
RODENTIA (cont.) 

Peromyscus leucopus 

Peromyscus maniculatus 

Onychomys leucogaster 
Neotoma cinerea 

Clethrionomys gapperi 

Microtus longicaudus 

Microtus montanus 

Microtus ochrogaster 

Microtus pennsylvanicus 

Lemmiscus curtatus 

Ondatra zibethicus 

Muridae 
Rattus norvegicus 

Mus musculus 
Dipodidae 

Zapus hudsonius 

Zapus princeps 
Erethizon tidae 

Erethizon dorsatum 

CARNIVORA 
Canidae 

Canis latrans 

Canis lupus 

Vulpes vulpes 
Ursidae 

Ursus americanaus 

Procyonidae 
Procyon lotor 

Mustelidae 
Mustela erminea 

Mustela frenata 

Mustela nigripes 
Mustela nivalis 

Mustela vision 

Taxidea taxus 
Mephitis mephitis 
Lutra canadensis 

Felidae 
Puma concolor 

1 Nomenclature from WGFD 2012. 

October 2014 

White-footed mouse 
Deer mouse 
Northern grasshopper mouse 
Bushy-tailed woodrat 
Sou them red-backed vole 
Long-tailed vole 
Montane vole 
Prairie vole 
Meadow vole 
Sage brush vole 
Muskrat 

Norway rat 
House mouse 

Meadow jumping mouse 
Western jumping mouse 

Porcupine 

Coyote 
Gray wolf 
Red fox 

Black bear 

Raccoon 

Short-tailed weasel 
Long-tailed weasel 
Black-footed ferret 
Least weasel 
Mink 
Badger 
Stripped skunk 
River otter 

Mountain lion 

TFN 6 2 / 025 
RECD NOV 14,201 4 

* 
* 
* 

* 

* 
* 
* 

* 

* 
* 

* 

* 

* 

* 

* 

* 

* 
* 
* 

* 
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RAMACO Brook Mine 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL MAMMALIAN INHABITANTS (cont.) 
Scientific Nomenclature 1 Common Name Observed 
CARNIVORA (cont.) 

Lynx rufus Bobcat * 

ARTIODACTYLA 
Cervidae 

Cervus elaphus Elk * 
Odocoileus hemionus Mule deer * 
Odocoileus virginianus White-tailed deer * 
Alces alces Moose * 

An tiloca pridae 
Antilocapra americana Pronghorn * 

OBSERVED AND POTENTIAL BIRD INHABITANTS 
ANATIDAE 

Chen caerulescens 
Branta canadensis 
Aix sponsa 
Anas strepera 
Anas americana 
Anas platyrhynchos 
Anas discors 
Anas cyanoptera 
Anas clypeata 
Anas acuta 
Anas crecca 
Aythya valisineria 
Aythya americana 
Aythya collaris 
Aytha marila 
Aythya af.finis 
Bucephala albeola 
Bucephala clangula 
Bucephala islandica 
Lophodytes cucullatus 
Mergus merganser 
Mergus serrator 
Oxyura jamaicensis 

PHASIANIDAE 
Alectoris chukar 
Perdix perdix 

1 Nomenclature from WGFD 2012. 

October 2014 

Snow Goose 
Canada goose 
Wood duck 
Gadwall 
American widgeon 
Mallard 
Blue-winged teal 
Cinnamon teal 
Northern shoveler 
Northern pintail 
Green-winged teal 
Canvasback 
Redhead 
Ring-necked duck 
Greater scaup 
Lesser scaup 
Bufflehead 
Common goldeneye 
Barrow's goldeneye 
Hooded merganzer 
Common merganser 
Red-breasted merganzer 
Ruddy duck 

Chukar 
Gray partridge 

TFN 6 2 /025 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 

* 
* 
* 
* 
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* 
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RAMACO Brook Mine 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 Common Name 
PHASIANIDAE (cont.) 

Phasianus colchicus 
Centrocercus urophasianus 
Tympanuchus phasianellus 
Meleagris gallopava 

PODICIPEDIDAE 
Podilymbus podicepts 
Podiceps auritus 
Podiceps nigricollis 
Aechmophorus occidentalis 

PELECONIDAE 
Pelecanus erythrorynchos 

PHALACROCORACIDAE 
Phalacrocorax auritus 

ARDEIDAE 
Botaurus lentiginosus 
Ardea herodius 
Egretta thula 
Nycticorax nycticorax 

THRESKIORNITHIDAE 
Plegadis chihi 

CATHARTIDAE 
Cathartes aura 

PANDIONIDAE 
Pandion haliaetus 

ACCIPITRIDAE 
Haliaeetus leucocephalus 
Circus cyaneus 
Accipiter striatus 
Accipiter cooperii 
Accipiter gentilis 
Buteo swainsoni 
Buteo jamaicensis 
Buteo regalis 
Buteo la o us 

1 Nomenclature from WGFD 2012. 

October 2014 

Ring-necked pheasant 
Greater sage grouse 
Sharp-tailed grouse 
Wild turkey 

Pied-billed grebe 
Horned grebe 
Eared grebe 
Western grebe 

American white pelican 

Double-crested cormorant 

American bittern 
Great blue heron 
Snowy egret 
Black-crowned night-heron 

White-faced ibis 

Turkey vulture 

Osprey 

Bald eagle 
Northern harrier 
Sharp-shinned hawk 
Cooper's hawk 
Northern goshawk 
Swainson's hawk 
Red-tailed hawk 
Ferruginous hawk 
Rou h-le ed hawk 

TFN 6 2 /025 
RECD NOV 14,2014 

Observed 

* 
* 
* 
* 

* 
* 
* 
* 

* 

* 

* 

* 

* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
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RAMACO 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

ACCIPITRIDAE (cont.) 
Aquila chyrsaetos 

FALCONIDAE 
Falco sparverius 
Falco columbarius 
Falco rusticolus 
Falco peregrinus 
Falco mexicanus 

RALLIDAE 
Rallus limicola 
Porzana carolina 
Fulica americana 

GRUIDAE 
Grus canadensis 

CHARADRIIDAE 
Pluvialis squatarola 
Pluvialis dominica 
Charadrius semipalmatus 
Charadrius vociferous 
Charadrius montana 

RECURVIROSTRIDAE 
Himantopus mexicanus 
Recurvirostra americana 

SCOLOPACIDAE 
Tringa melanoleucus 
Tringa flavipes 
Tringa solitaria 
Tringa semipalmatas 
Actitis maculata 
Bartramia longicauda 
Numenius americanus 
Limos a fedoa 
Calidris alba 
Calidris pusilla 
Calidris mauri 

1 Nomenclature from WGFD 2012. 

Common Name 

Golden eagle 

American kestrel 
Merlin 
Gyrfalcon 
Peregrine falcon 
Prairie falcon 

Virginia rail 
Sora 
American coot 

Sandhill crane 

Black-billed plover 
American golden-plover 
Semipalmated plover 
Killdeer 
Mountain plover 

Black-necked stilt 
American Avocet 

Greater yellowlegs 
Lesser yellowlegs 
Solitary sandpiper 
Willet 
Spotted sandpiper 
Upland sandpiper 
Long-billed curlew 
Marbled godwit 
Sanderling 
Semipalmated sandpiper 
Western sandpiper 

TFN 6 2 /025 

Brook Mine 

Observed 

* 

* 

* 

* 

* 
* 
* 

* 

* 

* 

* 
* 

* 
* 
* 
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RAMAC0 Brook Mine 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

SCOLOPACIDAE (cont.) 
Calidris minutilla 
Calidris bairdii 
Calidris melanotos 
Calidris himanotopus 
Limnodromus scolopaceus 
Gallinago delicata 
Leucophaeus pipixcan 

PHALAROPODIDAE 
Phalaropus tricolor 
Phalaropus lobatus 

LARIDAE 
Chroicocephalus philadelphia 
Larus delawarensis 
Larus calif omicus 
Larus argentatus 
Hydroprogne caspia 
Stema hirundo 
Stema forsteri 
Childonias niger 

COLUMBIDAE 
Columba livia 
Patagioenas f asciata 
Steptopela decaocto 
Zenaida macroura 

CUCULIDAE 
Coccyzus erythropthalmus 
Coccyzus americanus 

TYTONIDAE 
Tyto alba 

STRIGIDAE 
Megascops kennicottii 
Megascops asio 
Bubo virginianus 
Bubo scandiacus 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 

Least sandpiper 
Baird's sandpiper 
Pectoral sandpiper 
Stilt sandpiper 
Long-billed dowitcher 
Wilson's snipe 
Franklin's gull 

Wilson's phalarope 
Red-necked phalarope 

Bonaparte's gull 
Ring-billed gull 
California gull 
Herring gull 
Caspian tern 
Common tern 
Forester's tern 
Black tern 

Rock pigeon 
Band-tailed pigeon 
Eurasian collared dove 
Mourning dove 

Black billed cuckoo 
Yellow-billed cuckoo 

Barn owl 

Western screech-owl 
Eastern screech-owl 
Great horned owl 
Snowy owl 

Observed 

* 

* 
* 

* 

* 

* 

* 

* 

* 
* 

* 

* 
* 
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RAMACO Brook Mine 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

Athene cunicularia 
Asia otus 
Asia fiammeus 
Aegolius acadicus 

CAPRIMULGIDAE 
Chordeiles minor 
Phalaenoptilus nuttalli 

APODIDAE 
Chaetura pelagica 
Aeronautes saxatalis 

TROCHILIDAE 
Archilochus alexandri 
Stellula calliope 
Selasphorus platycercus 
Selasphorus rufus 

ALCEDINIDAE 
Megaceryle alcyon 

PICIDAE 
Melanerpes lewis 
Melanerpes erythrocephalus 
Sphyrapicus thyroideus 
Sphyrapicus nuchalis 
Picoides pubescens 
Picoides villosus 
Colaptes auratus 

TYRANNIDAE 
Contopus cooperi 
Contopus sordidulus 
Empidonax traillii 
Empidonax minimus 
Empidonax oberholseri 
Empidonax occidentalis 
Sayomis saya 
Tyranus vociferans 
Tyrannus verticalis 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 
Burrowing owl 
Long-eared owl 
Short-eared owl 
Northern saw-whet owl 

Common nighthawk 
Common poor-will 

Chimney swift 
White-throated swift 

Black-chinned hummingbird 
Calliope Hummingbird 
Broad-tailed hummingbird 
Rufous hummingbird 

Belted kingfisher 

Lewis's woodpecker 
Red-headed woodpecker 
Williamson's sapsucker 
Red-naped sapsucker 
Downy woodpecker 
Hairy woodpecker 
Northern flicker 

Olive-sided flycatcher 
Western wood peewee 
Willow flycatcher 
Least flycatcher 
Dusky flycatcher 
Cordilleran flycatcher 
Say's phoebe 
Cassin's kingbird 
Western kingbird 

Observed 
* 

* 
* 

* 

* 

* 

* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 

* 
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RAMACO Brook Mine 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

TYRANNIDAE (cont.) 
Tyrannustyrannus 

LANIIDAE 
Lanius ludovicianus 
Lanius excubitor 

VIREONIDAE 
Vireo plumbeus 
Vireo gilvus 
Vireo olivaceus 

CORVIDAE 
Perisoreus canadensis 
Cyanocitta stelleri 
Cyanocitta cristata 
Gymnorhinus cyanocephalus 
Nucifraga columbiana 
Pica hudsonia 
Corvus brachyrhynchos 
Corvus corax 

ALAUDIDAE 
Eremophila alpestris 

HIRUNDINIDAE 
Tachycineta bicolor 
Tachycineta thalassina 
Stelgidopteryx serripennis 
Riparia riparia 
Petrochelidon pyrrhonota 
Hirundo rustica 

PARIDAE 
Poecile atricapillus 
Poecile gambeli 

SITTIDAE 
Sitta canadensis 
Sitta carolinensis 
Sitta pygmaea 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 

Eastern kingbird 

Loggerhead shrike 
Northern shrike 

Plumbeous vireo 
Warbling vireo 
Red-eyed vireo 

Gray jay 
Stellar's jay 
Blue jay 
Pinyonjay 
Clark's nutcracker 
Black-billed magpie 
Common crow 
Common raven 

Horned lark 

Tree swallow 
Violet-green swallow 

Observed 

* 

* 
* 

* 
* 

* 

* 
* 
* 
* 
* 

* 

* 

Northern rough-winged swallow 
Bank swallow 

* 

Cliff swallow 
Barn swallow 

Black-capped chickadee 
Mountain chickadee 

* 
* 

* 
* 

Red-breasted nuthatch * 
White-breasted nuthatch * 
Pygmy nuthatch 

TFN 6 2 /025 
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RAMACO Brook Mine 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

CERTHIIDAE 
Certhia americana 

TROGLODYTIDAE 
Salpinctes obsoletus 
Catherpes mexicanus 
Troglodytes aedon 
Cistothorus palustris 

CINCLIDAE 
Cinclus mexicanus 

REGULIDAE 
Regulus calendula 

TURDIDAE 
Sialia sialis 
Sialia mexicana 
Sialia currucoides 
Myadestes townsendi 
Catharus fuscescens 
Catharus ustulatus 
Catharus guttatus 
Turdus migratorius 
Ixoreus naevius 

MIMIDAE 
Dumetella carolinensis 
Mimus polyglottos 
Oreoscoptes montanus 
Toxostoma rufum 

STURNIDAE 
Stumus vulgaris 

MOTACILLIDAE 
Anthus rubescens 
Anthus spragueii 

BOMBYCILLIDAE 
Bombycilla garrulus 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 

Brown creeper 

Rock wren 
Canyon wren 
House wren 
Marsh wren 

American dipper 

Ruby-crowned kinglet 

Eastern bluebird 
Western bluebird 
Mountain bluebird 
Townsend's solitaire 
Veery 
Swainson's thrush 
Hermit thrush 
American robin 
Varied thrush 

Gray catbird 
Northern mockingbird 
Sage thrasher 
Brown thrasher 

European starling 

American pipit 
Sprague's pipit 

Bohemian waxwing 

TFN 6 2 /025 
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Observed 

* 

* 

* 

* 
* 
* 
* 
* 
* 
* 

* 

* 
* 

* 

* 
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RAMACO 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

BOMBYCILLIDAE (cont.) 
Bombycilla cedrorum 

PARULIDAE 
Mniotilta varia 
Oreothlypis peregrina 
Oreothlypis celata 
Oreothlypis virginiae 
Setophaga petechia 
Setophaga magnolia 
Setophaga coronata 
Setophaga ruticilla 
Seiurus aurocapillus 
Seiurus noveboracensis 
Geothlypis tolmiei 
Geothlypis trichas 
Cardellina pusilla 
Icteria virens 

THRAUPIDAE 
Piranga ludoviciana 
Pheucticus ludovicianus 
Pheucticus meloncephalus 
Passerina caerulea 
Passerina amoena 
Passerina cyanea 
Spiza americana 

EMBERIZIDAE 
Pipilo chlorurus 
Pipilo maculatus 
Spizella arborea 
Spizella passerina 
Spizella pallida 
Spizella breweri 
Pooecetes gramineus 
Chondestes grammacus 
Amphispoza belli 
Calamospiza melanocorys 
Passerculus sandwichensis 
Ammodramus savannarum 

1 Nomenclature from WGFD 2012 . 

Common Name 

Cedar waxwing 

Black-and-white warbler 
Tennessee warbler 
Orange-crowned warbler 
Virginia's warbler 
Yellow warbler 
Magnolia warbler 
Yellow-rumped warbler 
American redstart 
Ovenbird 
Northern waterthrush 
MacGillivray's warbler 
Common yellowthroat 
Wilson's warbler 
Yellow-breasted chat 

Western tanager 
Rose-breasted grosbeak 
Black-headed grosbeak 
Blue grosbeak 
Lazuli bunting 
Indigo bunting 
Dickcissel 

Green-tailed towhee 
Spotted towhee 
American tree sparrow 
Chipping sparrow 
Clay-colored sparrow 
Brewer's sparrow 
Vesper sparrow 
Lark sparrow 
Sage sparrow 
Lark bunting 
Savannah sparrow ________ 
Grasshopper sparrow 

TFN 6 2 /025 

Brook Mine 

Observed 

* 

* 
* 
* 
* 

* 
* 
* 

* 

* 

* 

* 
* 
* 

* 
* 
* 

* 
* 
* 
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RAMACO Brook Mine 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 

EMBERIZIDAE (cont.) 
Ammodramus bairdii 
Passerella iliaca 
Melospiza melodia 
Melospiza lincolnii 
Zonotrichia albicollis 
Zonotrichia querula 
Zonotrichia leucophrys 
Junco hyemalis 

CALCARIIDAE 
Rhynchophanes mccownii 
Calcarius lapponicus 
Calcarius omatus 
Plectrophenax nivalis 

ICTERIDAE 
Dolichonyx oryzivorus 
Agelaius phoeniceus 
Stumella neglecta 
Xanthocephalus 
Euphagus carolinus 
Euphagus cyanocephalus 
Quiscalus quiscula 
Molothrus ater 
Icterus spurius 
Icterus bullockii 
Icterus galbula 

FRINGILLIDAE 
Leucosticte tephrocotis 
Leucosticte atrara 
Pinicola enncleator 
Carpodacus cassinii 
Carpodacus mexicanus 
Loxia curvirostra 
Acanthis flammea 
Spinus pinus 
Spinus tristis 
Coccothraustes vespertinus 

1 Nomenclature from WGFD 2012. 

October 2014 

Common Name 

Baird's sparrow 
Fox sparrow 
Song sparrow 
Lincoln's sparrow 
White-throated sparrow 
Harris sparrow 
White-crowned sparrow 
Dark-eyed junco 

McCown's longspur 
Lapland longspur 
Chestnut-collared longspur 
Snow bunting 

Bobolink 
Red-winged blackbird 
Western meadowlark 
Yellow-headed blackbird 
Rusty blackbird 
Brewer's blackbird 
Common grackle 
Brown-headed cowbird 
Orchard oriole 
Bullock's oriole 
Baltimore oriole 

Gray-crowned rosy-finch 
Black rosy-finch 
Pine grosbeak 
Cassin's finch 
House finch 
Red crossbill 
Common redpoll 
Pine siskin 
American goldfinch 
Evening grosbeak 

Observed 

* 

* 
* 

* 

* 
* 
* 

* 
* 
* 
* 
* 
* 

* 

* 

* 

* 
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RAMACO Brook Mine 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL BIRD INHABITANTS (cont.) 
Scientific Nomenclature 1 Common Name Observed 
PASSERIDAE 

Passer domesticus House sparrow * 

OBSERVED AND POTENTIAL HERPTILE INHABITANTS 
AMBYSTOMATIDAE 

Ambystoma tigrinum Tiger salamander * 

BUFONIDAE 
Spea bombifrons Plains spadefoot toad * 
Bufo woodhousei woodhousei Woodhouse's toad 

RANIDAE 
Lithobates pipiens Northern leopard frog * 

HYLIDAE 
Pseudacris maculata Boreal chorus frog * 

TESTUDINIDAE 
Apalone spinifera hartwegi Western spiny softshell * 
Chrysemys picta belli Western painted turtle * 

CHELYDRIDAE 
Chelydra serpentina Snapping turtle * 

IGUANIDAE 
Sceloporus graciosus graciosus Northern sagebrush lizard * 
Phrynosoma hemandesi Greater short-homed lizard * 

COLUBRIDAE 
Coluber constrictor flaviventris Eastern yellowbelly racer * 
Lampropeltis triangulum Pale milk snake * 
Pituophis catenifer sayi Bullsnake * 
Thamnophis elegans vagrans Intermountain wandering * 
Thamnophis sirtalis parietalis Red-sided gartersnake * 
Thamnophis radix Plains gartersnake * 

CROTALIDAE 
Crotalus viridis viridis Prairie rattlesnake * 

1 Nomenclature from WGFD 2012. 
TFN 6 2 /025 
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RAMACO Brook Mine 

WILDLIFE SPECIES LIST (CONTINUED) 

OBSERVED AND POTENTIAL FISH INHABITANTS 
Scientific Nomenclature 1 

SALMONIDAE 
Prosopium williamsoni 
Oncorhynchus clarki 
Oncorhynchus mykiss 
Salmo trutta 
Salvelinus fontinalis 

ESOCIDAE 
Esox Lucius 

CYPRINIDAE 
Cyprinus carpio 
Carassius auratus 
Notemigonus crysoleucas 
Semotilus atromaculatus 
Couesius plumbeus 
Platygobio gracilis 
Macrhybopsis gelida 
Rhinichthys cataractae 
Notropis stramineus 
Hybognathus hankinsoni 
Hybognathus placitus 
Hybognathus agryritis 
Pimephales promelas 

CATOSTOMIDEA 
Carpiodes carpio 
Moxostoma macrolepidotum 
Catostomus commersoni 
Catostomus catostomus 
Catostomus platyrhynchus 

ICTALURIDAE 
Ameiurus melas 
Ameiurus naulis 
Ictalurus punctatus 
Noturus flavus 

GADIDAE 

Common Name 

Mountain whitefish 
Cutthroat trout 
Rainbow trout 
Brown trout 
Brook trout 

Northern pike 

Common carp 
Goldfish 
Golden shiner 
Creek chub 
Lake chub 
Flathead chub 
Sturgeon chub 
Longnose dace 
Sand shiner 
Brassy minnow 
Plains minnow 
Silvery minnow 
Fathead minnow 

River carpsucker 
Shorthead redhorse 
White sucker 
Longnose sucker 
Mountain sucker 

Black bullhead 
Yellow bullhead 
Channel catfish 
Stonecat 

Lota Iota Burbot 
1 Nomenclature from WGFD 2012. 

October 2014 

Observed 

TFN 6 2 /025 
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RAMACO Brook Mine 

WILDLIFE SPECIES LIST (cont.) 

OBSERVED AND POTENTIAL FISH INHABITANTS (cont.) 
Scientific Nomenclature 1 

CENTRARCHIDAE 
Micropterus dolomieui 
Micropterus salmoides 
Lepomis cyanellus 
Lepomis gibbosus 
Lepomis macrochirus 
Ambloplites rupestris 
Pomoxis annularis 
Pomoxis nigromaculatus 

PERCIDAE 
Stizostedion canadense 
Stizostedion vitreum 
Perea flavescens 

1 Nomenclature from WGFD 2012 . 

October 2014 

Common Name 

Smallmouth bass 
Largemouth bass 
Green sunfish 
Pumpkinseed 
Bluegill 
Rock bass 
White crappie 
Black crappie 

Sauger 
Walleye 
Yellow perch 

Observed 

* 
* 
* 

* 
* 
* 

* 
* 
* 
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ATTACHMENT D9-1-B 

Correspondence 
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~ esources 
Permit Preparation • Baseline Inventories WIid ii fe • Wetlands • Vegetation • Solis 

P.O. Box 1589 Laramie, Wyoming 82073 

December 4, 2013 

USDI Fish and Wildlife Service 
Wyoming Ecological Services Field Office 
5353 Yellowstone Road, Suite 308A 
Cheyenne, WY 82009 

RE: Proposed Brook Coal Mine Penni! Arca 
USFWS Consultation Tracking Number: 06EI 3000-2014-SLI-0007 (Attached) 

Attached is a brief outline of the proposed wildlife baseline data collection plan for the 
planned Brook Coal Mine pennit area which is located north of Sheridan, Wyoming. 
Underground auguring will be the primary method of mining so surface disturbance will 
be kept to a minimum. The enclosed map shows the location of the proposed mine 
permit area. ·n1is mine permit area will be approximately 4550 acres and a substantial 
wnount of the area has been included in past wildlife baseline inventories and monitoring 
(pennit areas and one to two mile perimeters) for one or more of the Youngs Creek Coal 
Mine, Big Hom Coal Mine and Welch No. I Coal Mine (Permit Nos. 407, 213, and 497, 
respectively). 

All habitat types present on the proposed Brook Coal Mine permit area have been 
. sampled during previous wildlife baseline inventories. 

Please provide us with any questions, comments or revisions. A response would be 
greatly appreciated. 

Sincerely, 

~0-0;::-
Jim Orpet 

(307) 745-3803 
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Permi t P_reparation · Basel ine Inventories Wildli fe • Wetlands • Vegetation • Solis 

P.O. Box 1569 Laramie, Wyoming 82073 

December 4, 2013 

Wyoming Game and Fish Department 
Wildlife Habitat Protection Program 
5400 Bishop Boulevard 
Cheyenne, WY 82006-0001 

RE: Proposed Brook Coal Mine Permit Area 

Attached is a briefoutline of the proposed wildlife baseline data collection plan for the 
planned Brook Coal Mine permit area which is located north of Sheridan. Underground 
auguring will be the primary method of mining so surface disturbance will be kept to a 
minimwn. The enclosed map shows the location of the proposed mine permit area. This 
mine pennit area will be approximately 4550 acn:s and u substantial amount of the area 
has been included in past wil<llifo baseline inventories and monitoring (permit areas and 
one to two mile perimeters) for one or more of the Youngs Creek Coal Mine, Big Horn 
Coal Mine or Welch o. l Coal Mine (Permit Nos. 407,213, and 497, respectively). 

All habitat types present on the proposed Brook Coal Mine permit area have been 
sampled during previous wildlife baseline inventories. 

Please provide us with MY questions, comments or revisions. A response would be 
greatly appreciated. 

Sincerely, 

~-~ c.~ ,c-- · 
Jim Orpet 

(307) 745-3803 
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Brook Coal Mine 

RA.MACO - BROOK COAL MJNE. SHERIDAN, WYOMING 

GENERAL WILDLIFE SURVEY PLAN 

November, 2013 

Introduction 

This wildlife ba:;e)ine data collection survey plan for the proposed Brook Coal 
Mine was prepared following review of the substantial amount of wildlife species data 
collected and provided in the Youngs Creek Coal Mine Permit No. 407, Big Horn Coal 
Mine Permit 1o. 213 and the Welch o. I Coal Mine Pe1mit o. 497 as well as wildlife 
monitoring documents on file with the WDEQ-LQD. The proposed Brook Mine Permit 
area includes portions of the Big Hom Coal Mine pem1it area and is within about two 
miles of the Youngs Creek Coal Mine permit area and the Welch No. I Coal Mine permit 
area. Seasonal wildlife surveys were also completed on the proposed Brook Coal Mine 
and adjacent lands with approved access from April of2013 through August of 2013 . 
The attached Table 1 provides a summary of the wildlife surveys completed for the 
approved mine permit areas in the area, Table 2 provides a list of SFWS migratory bird 
species of conservation concern identified in the area during the 2013 and past surveys, 
and Table 3 provides a list of wildlife species identified during the 2013 and past surveys 
and other species with the potential of occurring in the area. 

Brook Coal Mine Overview 

The proposed Brook Coal Mine is located in Sheridan County, Wyoming, north 
and west of the to\.\>n of Sheridan. The specific location is in Township 57 North, Ranges 
84 and 85 West and is shown on the attached map. The primary method of mining will 
be underground through the use of augers. Surface disturbance will be primarily limited 
to facilities, access roads, haul roads and excavated "slots" from which the auguring will 
originate. The facilities will most likely be constructed near the existing rail line on land 
previously disturbed by mining activi ties or farming activities. 

Habitat Mapping and Descriptions 

Wildlife habitats will be mapped and defined as required with data included in 
Appendix D9. Any habitat information presented in Appendix 08 for this area will also 
be referenced in Appendix 09. Surveys already completed indicate that sagebrush 
shrubland, upland gra5sland and rough/scoria breaks are the major habitat types present. 
Minor types observed include woodland, bottomland grassland/riparian, riverine system 
and reclaimed lands. These types were surveyed during baseline inventories completed 
on existing mine permit areas present in the study area. 
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Rrook Coal Mfoe 

Habitat Affinity 

Habitat affinities for wildlife species on the area will be detennined by data 
already collected and additional data to be collected for each class of wildJife discussed in 
the following sections. All wildlife habitat types present have been previously 
inventoried during surveys completed for the three coal mine pem1it areas present in the 
study area. 

Big Game 

Big game surveys are not planned for this mine pennit area. The sitt: dot:s not 
include any crucial big game ranges. Previous surveys show that the mule det:r, white
tailed deer and pronghorn antelope are yearlong residents of the study area. Elk and 
moose may be uncommon transients through the area. 

Upland Game Birds 

Lek surveys for age-grouse and strutting ground surveys for sharp-tailed grouse 
\Vere completed in April and early May of 2013. The proposed permit area and lands 
within two miles with approved access were surveyed. Surveys south of 190 were only 
conducted from legal right-of-ways due to limited access. Previously identified lek 
locations were surveyed to determine current activity and searches were conducted for 
new strutting grounds. Lek counts were coordinated with the WGFD and at least three 
counts were obtained for all leks currently classified as occupied. At least two counts 
were made on active sharp-tailed grouse strutting grounds identified. Brood surveys are 
not planned for this project. 

Raptors 

Raptor nest surveys will be conducted during the breeding season and during all 
survey periods. Raptor nest surveys began in April of 2013 and will continue through at 
least March of 2014. Surveys will include the proposed mine permit area and two mile 
perinlt:tt:r where access is approved. Surveys south ofl90 will primarily be conducted 
from legal right-of-ways due to limited access. est activity and production surveys 
were completed in March tlu-ough August of 2013. 

Waterfowl and Shorebirds 

The proposed Brook Coal Mine permit area contains several small stock ponds, 
ephemeral streams and small portions of the Tongue River and Goose Creek. Waterfowl 
use of water bodies in the region has been documented during 2013 and previous surveys 
conducted for other mine in the area. Additional data will be collected from 
opportunistic observations and areas of major ·waterfowl production will be identified if 
present. 
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Brook Coal Mine 

Passerine Birds 

There has been an abundance of breeding bird data collected by the other three 
coal mines located in the vicinity. Breeding bird transects 1000 meters long by I 00 
meters wide were sampled on two mornings in June of 2013 in major habitat types on the 
proposed Brook Coal Mine permit area. The habitat types sampled were upland 
grassland, sagebrush and breaks. o addit ional specific surveys are proposed for 
passerine birds due to the abundance of data already collected on the three mine permit 
study areas. However, all species ofpasserine birds observed during the other baseline 
surveys conducted for this project will be recorded. 

Other MammaJs - Predators, Small Mammals, Lagomorphs 

o specific surveys are proposed for predators or small mammals due to the 
abundance of data already collected by the Big Hom Coal Mine, the Youngs Creek Coal 
Mine and the Welch o. 1 Coal Mine located in the vicinity. Lagomorph surveys were 
completed specifically for this new permit area in July of 2013. 

Threatened or Endangered Species 

The required surveys will be completed for T&E wildlife species that have the 
potential for inhabiting the area. The bald eagle, although no longer listed, is known to 
winter and nest in the area so winter use, winter roost and nesting surveys will be 
completed for this species. Dlack-tailcd prairie dog towns are present in the area and 
provide habitat for the black-footed ferret. These prairie dog towns will be mapped, 
however black-footed ferret surveys are not required based on the USFWS memorandum 
of2004 that stated ferret surveys are no longer recommended for black-tailed prnirie dog 
towns in Wyoming. Lynx and wolves are not expected to reside ,vi thin the area. 

USFWS Migratory Bird Species of Conservation Concern (MBHFI) 

The attached Table 2 provides a list of the MBHFI species recorded in the area 
during the other baseline inventories and the expected occurrence on the proposed Brook 
Coal Mine permit area. Surveys will be completed as required for species that have 
habitat present on the area. For example prairie dog towns provide habitat for the 
burrowing owl and mountain plover so surveys for those species were conducted in April 
through JuJy of 2013. Surveys completed on adjacent mine permit areas will provide the 
basis for initial determinations of which species are already pre ent. Surveys for specific 
wi ldlife species will be implemented when warranted. 

Reptiles and Amphibians 

o specific surveys are proposed for these species based on limited results of 
survey techniques available. Surveys completed for the three mine pennit areas present 
have documented most of the reptile or amphibian species that may be present on the 
propo ed Brook Coal Mine permit area as shown in the attached wildlife species list. The 
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Brook Coal Mine 

proposed mine permit area is not expected to have high densities of these species. Any 
reptile or amphibian species observed during other baseline surveys completed on the 
area will be documented. 

Fish and tacroinvcrtcbrates 

Surveys for fish and other aquatic life are not proposed for lhe Brook Mine permit 
area. Habitats frequented by these species such as lhe Tongue River and Goose Creek 
will not be disturbed by this mine operation. Table 1 shows that several such surveys 
have already been completed in the general area. The wildlife species li~t indicates that 
these aquatic surveys have been fair ly thorough by the number and diversity of fish 
species identified. Most of the fish species were found in Goose Creek and the Tongue 
River. Other \\.-ater bodies in the proposed mine pennit area are generally ephemeral and 
would not support fish species. Mine activities will not affect Goose Creek or lhe 
Tongue River. 

Agency and File Searches 

Additional wildli fe data should be available from other surveys and inventories 
completed in the area. Databases will be searched for other data that may be available for 
the area including that contained by state and federal agencies. This information will be 
obtained, reviewed and applicable data will be included with the study report as 
Appendix D9 of the mine pennit. 

Appendix D9 Wildlife Report Preparation 

The applicable results of the previous three baseline inventories (Youngs Creek 
Coal Mine, Big Horn Coal Mine and Welch o. I Coal Mine) ,viii be included in the 
report for this baseline inventory as required lo describe wildlife and habitat affinities for 
this mine permit area. Data from the additional field surveys conducted in 2013 and 2014 
and other available data (file and agency searches) will also be included in the baseline 
wildlife report for the Brook Coal Mine permit area. 

Wetlands 

Wetland surveys will be completed as dfrected by the Corps and will be included 
in Appendix Dl0 as required. 
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Brook Coal Mine 

Brook Coal Mine Proposed Permit Area 

Table I. Summary of past wildlife baseline and monitoring surveys completed by the 
Youngs Creek Coal Mine Pennit No. 407. the Big Horn CoaJ Mine Permit No. 
213 and the Welch No. 1 Coal Mille PennitNo. 497. 

Surveys Youngs Creek"' Big Horn Coal"' Welch No. 1 
Conducted Coal Mine Mine Coal Mine 

BieGame Yes Yes Yes 

Uoland Game Birds Yes Yes Yes 

Raptors Yes Yes Yes 

Waterfowl and 
Yes Yes Yes Shorebirds 

Passerine Birds 
Yes Yes Yes (Belt or Point Transects) 

Predators Yes Yes Yes 

Ull/;OffiOl'J)bS Yes Yes Yes 

'mall Mammal 
Yes Yes Yes Trappinii 

Reptiles and 
Yes Yes Yes 

Amphibians 

Aquatic Sampling Yes Yes Yes 
Youngs Creek Tongue River (Native) Tongue River 

Tongue River (Reclaim) 
Goose Creek 

Ash Creek 
Youngs Creek 

T&E Yes Ye.s Yes 

MBHFI and Species of Yes Yes Yes 
Concern (Included with other (Included with other (Included with other 

bird surveys.) bird surveys.) bird surveys.) 

Yearly Wildlife 
Monitoring Conducted Yes Yes No 
to Date 

* - Wildlife monitoring surveys were completed through 2013 for the Youngs Creek 
Mine and Big Horn Coal Mine. 

Brook Mine 
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Brook Coal Mine 

RA.MACO - BROOK Coal Mine proposed Permit Area 

Table 2 . USFWS Migratory Bird Species of Conservation Concern in Sheridan 
County, Wyoming, Updated November 2013 *. 

Species 

American Bittern 
(Bataurus lenliginosus) 
Bald Eagle 
(Haliaeelus leucocephalus) 
Brewer's SparrOl\' 
(Spizella breweri) 
Ferruginous Hawk 
(Buteo regalis) 
Golden Eagle 
(Aquila chrysaetos) 
Long-billed Curlew 
(Numenius americanus) 
McCown's Longspur 
(Calcarius mccownii) 
Mountain Plover 
(Charadritts montanus) 
Northern Goshawk 
(Accipiter gen/iii.<,) 
Peregrine Falcon 
(Falco peregrinuj') 
Prairie Falcon 
(Falco mexicanus) 
Sage Sparrow 
(Amphispiza bell,) 
Short-Eared Owl 
(Asio jlammeus) 
Swainson's Hawk 
(Buteo swainsoni) 
Upland Sandpiper 
(Batramia longicauda) 
Western Burrowing Owl 
(Athene cunicularia hypugea) 

Regional 
Seasonal Stat11s 

Migrant 

Winter 
Migrant/Breeder 

Breeder 

Breeder 

Breeder 

Breeder 

Breeder 

Breeder 

Migrant 

Migrant 

Breeder 

Breeder 

Breeder 

Breeder 

Breeder 

Rreeder 

Recorded on 
Area or in 
Vicinity 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

Yes 

No 

Y es 

Yes 

Yes 

Yes 

Expected 
Occurrence On 

Study Area 

Uncommon 

CommonfWinter 

Common 

Occasional 

Common 

Uncommon 

Uncommon 

Rare 

Rare 

Rare 

Occasional 

Uncommon 

Occasional 

Occasional 

Uncommon 

Uncommon 

*Based on USFWS Wyoming Ecological Services Field Office, Cheyenne, Wyoming and 
!PAC (Information, Planning and Conservation System), ovember, 2013. 
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Brook Coal Mine 

Table 2. (Continued) 

Regional ·easonal Status and expected occurrence compiled from Wyoming Game and 
Fish Department Atlas of Birds, Mammals, Reptiles and Amphibians in Wyoming, 
2012 and Subsequent Revisions 

Specific records of observations on area or in the vicinity are from wildl ife baseline and 
monitoring surveys completed for the Youngs Creek Coal Mine Permit No. 407, the 
Dig Hom Coal Mine Permit o. 213 and the Wekh No. I Coal Mine Permit o . 497. 
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WYOMING GAME AND f ISH DEPARTMENT 

December 23. 2013 

WER 273.01 
lntem10untain Resources 

5400 Bishop Blvd. Cheyenne. WY 82006 

Phone: (307) 777-4600 Fax: (307) 777-4699 

wgfd.wyo.gov 

Proposed Wildlife Baseline Data Colkction Plan 
Brook Coal \il inc Permit Area 
Ramaco. LLC 
Sheridan Cotulty 

Jim Orpet 
lntcrmountain Resources 
PO Box 1589 
Laramie. WY 82073 

Dear Mr. Orpct: 

GOVERNOR 
MATTHEW H I.IEAD 

DIRECTOR 
SCOTT TA BOTT 

COMMISSlO ~RS 
MIKE HE.A.. Y - Prt side-r.t 

Brook Mine 

RICHARD K O DA - Voe Prcs•dcnl 
MARK ANSELMI 
MRO C ARK 
KEITH CUl VER 
T. CARRIE LITTLE 
CHARLES PRlCE 

The staff of the \.Vyoming Game and Fish Department has reviewed the proposed Wildl ifo 
Baseline Data Collection Plan for the Brook Coal \.line Permit Area from [ntcrmountain 
Resources on behalf of Ramaco. LLC in Sheridan County. We ofkr the follo,,·ing comments fo r 
your consideration. 

Terrestrial Considcrntions: 

We recommend proYiding two years of basel ine wild lilc data for this project. As other su1·vcys 
have been conducted near this area due other coal mine acti,·ity. appropriate data collected from 
nearby may be used to upplen ent the bas ' I inc for the proposed Amok Coal mine. Although no 
longer required, \\'C suggest pro,·iding general obsen·ational data on big game use of this area 
primarily due to i1s proximity to the riparian areas 1xo,·ided by 1he Tongue River and Goose 
Creek. Otherwise. the data collected arc appropriate for this project. 

Aquatic Considerations: 

To minimize impacts to the aquatic resources or the Tongue River and Goose Crcck. we 
recommend the following: 

• Accepted best management practices be implemented to ensure that all ·edimcnts and 
other pollutants are contained within the boundaries of the work area. Disturbed areas 
that are contributing sediment to surface wmcrs as a result of project actiYities should be 
promptly re-vegetated 10 maintain water quality. 
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JimOpret 
December 23, 2013 
Page 2 of 3 - WER 273.01 

• Equipment should be serviced and fueled away from streams and riparian areas. 
Equipment staging areas should be at least 300 feet from riparian areas. 

• Preventing the spread of aquatic invasive species (AIS) is a priority for the State of 
Wyoming, and in many cases, the intentional or unintentional spread of organisms from 
one body of water to another would be considered a violation of State statute and 
Wyoming Game and Fish Commission Regulation. To prevent the spread of AIS, the 
following is required: 

If equipment has been used in a high risk infested water [a water known to 
contain Dreissenid mussels* (zebra/quagga mussels)], the equipment must be 
inspected by an authorized aquatic invasive species inspector recognized by the 
state of Wyoming prior to its use in any Wyoming water. 

Any equipment entering the State by land from March through November 
(regardless of where it was last used), must be inspected by an authorized aquatic 
invasive species inspector prior to its use in any Wyoming waters. 

If aquatic invasive species are found, the equipment will need to be 
decontaminated by an authorized aquatic invasive species inspector. 

Any time equipment is moved from one 4th level (8-digit) Hydrological Unit Code 
watershed to another within Wyoming, the following guidelines are 
recommended: 

DRAIN: Drain all water from watercraft, gear, equipment, and tanks. Leave wet 
compartments open to dry. 
CLEAN: Clean all plants, mud, and debris from vehicle, tanks, watercraft, and 
equipmenL 
DRY: Dry everything thoroughly. In Wyoming, we recommend drying for 5 days 
in Swnmer (June - August); 18 days in Spring (March - May) and FaJl (September 
- November); or 3 days in Winter (December - February) when temperatures are 
at or below freezing. 

• A list of high risk infested waters and locations in Wyoming to obtain an AIS inspection can 
be found at: wgfd. wyo.gov 
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Jim Opret 
December 23, 2013 
Page 3 of3 - WER 273.0 l 

Brook Mine 

Thank you for the opportunity to comment. If you have any questions or concerns, please contact 
Paul Mavrakis, Sheridan Region Fisheries Supervisor, at 307-672-741 8 Ext. 236. 

Sincerely, 

Sci5t~ 
JJ ~ark Konishi 

Deputy Director 

MK/mf/gb 

cc: USFWS 
Paul Mavrakis, Sheridan Region 
Tim Thomas, Sheridan Region 
Lynn Jahnke, Sheridan Region 

October 2014 
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RAMACO Brook Mine 

United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

In Reply Refer To: 

Ecological Services 
5353 Yellowstone Road, Suit.e 308A 

Cheyenne, Wyoming 82009 

06El3000/WY14CPA0035 and WYI4SLJ0007 

Mr. Jim Orpet 
l ntermountain Resources 
P.O. Box 1589 
Laramie, Wyoming 82073 

Dear Mr. Orpet: 

DEC 12 2013 

Thank you for your letter of December 4, 2013, received in our office on December 5, regarding 
the proposed wildlife baseline data collection plan for the planned Brook Coal Mine permit area 
located in in T57N, R84 and 85W, Sheridan County, Wyoming. The permit area is 
approximately 4,550 acres and will consist primarily of underground auguring. In your letter, 
you request the U.S. Fish and Wildlife Service (Service) provide you with comments on the 
wildlife baseline data collection plan (Plan). 

General Comments for General Wildlife Survey Plan 

All aspects of mine development need to be considered when conducting sm-veys. This should 
include any surface disturbance comprising of, but not limited to, building construction and stock 
piling of coal, roads and parking lot. If the project includes overhead power lines, these lines 
should be constructed or retrofitted to meet or exceed the Avian Power Line Interaction 
Committee (APLIC) guidelines (APLIC 2006), and we encourage the development of a 
Migratory Bird Conservation Plan (MBCP) or an Avian Protection Plant (APP) as described in 
the APP Guidelines (APLIC 2006). 

Specific Comments for General Wildlife Survey Plan 

Habitat Mapping and Description, pg. 1: Smveys completed during baseline inventories on 
existing mine permit areas that overlap with the proposed mine area may be included in the Plan, 
but these inventories must be current and the· entire permit area of the proposed new mine must 
be surveyed to ensure that all habitat types are included. These surveys should be conducted at 
the appropriate time of year for the species surveyed and include surveys for threatened and 
endangered species which shall be on or within one (I) mile of the pennit area pursuant to 
WDEQ-LQD Coal Mines Rules and Regulations, Chapter 2 § 4(a)(vi)(A). These surveys should 
also include important habitat types such as the acreage of rough breaks and rocky outcrops that 
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are important raptor nesting habitat. These two habitat types in pruticular should be replaced 
during reclamation on a one to one ratio. 

Raptors, pg. 2: Surveys may be done in wiJ1ter months to locate raptor nests, but surveys to 
determine which nests are occupied and what species are occupying the nest as well as the 
activity of the nest should be conducted at the appropriate time of year. Active nests should be 
monitored until it has been determined that the young have fledged or the nest has failed. 

Waterfowl and Shorebirds, pg. 2: In order to ensure that mining and associated activities do not 
disrupt waterfowl and shorebirds, the baseline survey should include data collection on these 
species. 

Pgssertne Birds. pg. 3: _Surveys completed during baseline inventories on existing mine pemlit 
areas that overlap the proposed mine area may be included in the Plan, but these inventories must 
be current and the entire permit area of the proposed new mine must be surveyed to ensure that 
all passerine birds observed are recorded. 

Threatened or Endangered Species. pg. 3: 

Ute ladies'-tresses - Ute ladies'-tresses (Spiranthes diluvialis) is listed as occurring in Sheridan 
County and should be included in the Plan. This plant is a perennial orchid, 8 to 20 inches tall, 
with white or ivory flowers clustered into a spike anangement at the top of the stem. Ute 
ladies' -tresses typically blooms from late July through August. However, it may bloom in early 
July or still be in flower as late as early October, depending on location and climatic conditions. 
Ute ladies' -tresses is endemic to moist soils near wetland meadows, springs, lakes, and perennial 
streams where it colonizes early successional point bars or sandy edges. The elevation range of 
known occurrences is 4,200 to 7,000 feet (although no known populations in \Vyoming occur 
above 5,500 feet). Soils where Ute ladies' -tresses have been found typically range from fine 
silt/sand, to gravels and cobbles, as well as to highly organic and peaty soil types. Ute ladies' -
tresses is not found in heavy or tight clay soils or in extremely saline or alkaline soils. Ute 
ladies' -tresses typically occurs in small, scattered groups found primarily in areas where 
vegetation is relatively open. 

Many orchid species take 5 to 10 years to reach reproductive maturity; this appears to be true for 
Ute ladies'-tresses (FR 57 2048). Furthennore, reproductively mature plants do not flower every 
year. For these reasons and to clear the area for the orchid's presence, two to three years of 
surveys are necessary to determine presence or absence of Ute ladies' -tresses within the permit 
area, not just the area disturbed during this permit's term. Surveys should be conducted by 
knowledgeable botanists trained in conducting rare plant surveys. 

Bald Eagle - We appreciate your commitment to perfonn winter roost and nesting surveys for the 
bald eagle although it is no longer listed under the Endangered Species Act of 1973, as amended 
(ESA), 16 U.S.C. 1531 et seq. 

Northern long-eared bat - As of Oc.tober 2, 2013, the northern long-eared bat (Myotis 
septentrionalis) was proposed for listing under the ESA as an endangered species (October 2, 
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2013~ 78 FR 61046). Critical habitat is nol proposed at this time. This bat is a medium-sized 
bat, distinguished from other Myotis species by its characteristically large ears and long, pointed 
tragus (projection of skin in front of the external ear). 011hem long-eared bats are found 
throughout eastern and central North America and occur in the extreme northeastern portions of 
Wyoming. _ orthem long-eared bats emerge at dusk to fly through the understory of forested 
hillsides and ridges feeding on moths, flies, leathoppers, caddisflies, and beetles, which they 
catch in flight using echolocation, or by gleaning (picking) from vegetation. In the summer, 
male and reproductive female bats roost singly or in colonies in cracks, crevices, cavities, and 
under the bark of live and dead trees, while other males and non-reproductive females roost in 
cooler places like caves and mines. Breeding occurs in late summer and fall when bats swarm at 
entrances of hibemacula; however, females dc1ay fert ilization until spring when they emerge 
from hibernation. 

The northern long-eared bat is threatene<l by white-nose syndrome (WN S), a disease caused by 
the cold-loving fungus, Psuedogymnoascus (Geomyces) destructans. First observed in ·ew 
York in 2006, WNS has spread rapidly across the Northeast and into the Midwest and Southeast. 
Throughout the range of WN S, up to 99 percent of infected bats die from the di ease. Although 
there is uncertainty about the spread of WNS, experts ~grec that the fungus will likely spread 
throughout the United States. The northern long-eared bat is also threatened by the loss and 
degradation of summer habitat caused by human development, and by collision with or 
barotrauma (injury to the lungs due to a change in air pressure) caused by wind turbines. Mine 
closures and vandal ism of winter roosts and hibernacula also pose threats to this species. 

We recommend surveys in areas that may provide potential habit.at for the northern long-eared 
bat such as stands of tall trees, if such habitat exists on the proposed mine area. 

USFWS Mi rator Bir S e ·es o .onsen1alio11 Concern 'MBH I J2g_l;_ This section states 
that "Surveys for specific wi ldli fe species will be implemented when warranted." Although it is 
appropriate to include baseline infonnalion from other mining area inventories that overlap with 
the proposed mine area, this infomiation must be current and must include the entire permit area 
of the proposed mine to ensure that all MBHFI observed arc recorded . 

We appreciate your efforts to ensure the conservation of endangered, threatened, and candidate 
species and migratory birds. If you have further questions regarding this letter or your 
responsibilities under the. Act, please contact Kim Dickerson at the letterhead address or by 
phone at (307) 772-2374~ extension 230. 

October 2014 

hi . Mark Sattelberg 
Field Supervisor 
Wyoming Field Office 
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RAMACO 

cc: WDEQ-LQD, District Supervisor, Sheridan, WY (M. Rogacz.ewski) 
WGFD, Non-game Coordinator, Lander, WY (B. Oakleaf) 

Brook Mine 

WGFD, Statewide Habitat Protection Coordinator, Cheyenne, WY (M. Flanderka) 

References 

Avian Power Line Interaction Committee (APLlC). 2006. Suggested Practices for Avian 
Protection on Power Lines: The State of the Art in 2006. Edison Electric Institute, 
APLIC, and the California Energy Commission. Washington, D.C. and Sacramento, 
CA. 

Avian Protection Plan Guidelines. 2005. Edison Electric Institute 's Avian Power Line 
Interaction Committee and U.S. Fish and Wildlife Service. 
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RAMACO Brook Min e 

United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

U .S. 
P.5K~\lllt.DJ..lfB 

~ 
(:~ :· WYOMI G ECOLOGI CA L SERVICES FI EI.D OFFIC'F. 

5353 Yellowstone Rd. Suite 308A 

CHEYE IE, WY 82009 

PHO F.: (307)772-2374 FAX: (307)772-2358 

URL: www.!\vs.gov/wyominge.,;,1 

Consultation Tracking Number: 06£ 13000-20 l 4-SLI-0007 

Project an1e: RAMACO BROOK COAL MTNE, Sheridan, Wyoming 

~-!'~~ 

November 06, 20 I 3 

Subject: List of threatened and endangered species that may occur in your proposed project 
location, and/or may be afTected by your proposed project. 

To Whom It May Concern: 

The enclosed species list idcntific threatened, endangered, and proposed .species, designated 
criti cal habitat, and candidate species that may occur within the boundary of your proposed 
project and/or may he affected by your proposed project. The species list fulfills the 
requirements of the U.S. f ish and Wi ldlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended ( 16 U.S.C. 1531 ct seq.). 

ew information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please note that 
under 50 CFR 402. 12(e) of the regulations implementing section 7 of the Act, the accuracy of 
this species Ii. t should be verified after 90 days. This verification can be completed fonn ally or 
informally as desired. The Service recommends that verification be completed by visiting the 
Environmental Conservation Online System-Information, Planning, and Conservation System 
(ECOS-IPaC) website at regular intervals during project planning and implementation for 
updates to species lists and infonnation. An updated list may be reque-">ted through the 
ECOS-fPaC system by completing the same process used to receive the enclosed list. 

Please feel free to contact us if you need more information or assistance regard ing the potential 
impacts to federnlly proposed, listed, and candidate species and federally designated and 
proposed critical habitat. We also encourage you to visit the Wyoming Ecological Services 
website at http://www fws gov/wyomiaces/Pages/Species/Species Endan~ered html for more 
information about species occurrence and designated critical habitat. 

The purpose of the Act is to provide a means whereby threatened and endangered species and 
the ecosystems upon which they depend may be conserved. Under sections 7(a)(l) and 7(a)(2) 
of the Act and its jruplementing regulations (50 CFR 402 et seq.), Federal agencies are required 
to use their authoritie to carry out programs for the conservation of threatened and endangered 
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RAMACO Brook Min e 

species and to detcnnine whether projects may affect threatened and endangered species an<l/or 
designated critical habitat. 

A biological asse. sment is required for construction projects (or other undertakings having 
similar physical impacts) that are major federal actions significantly affecting the quality of the 
human environment as defined in the ational Environmenta l Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a biological assessment be prepared to determine whether the project may 
affect listed or propo ·ed species and/or designated or proposed critical habitat. Recommended 
contents of a biological assessment arc described at 50 CFR 402.12. 

If a Federal agency determines, based on the biological assessment or biological evaluation, that 
listed species and/or desit:,rnated critical habitat may be affected by the propo cd project, the 
agency is required to consult with the Service pursuant to 50 CFR 402 . In addition, the Service 
rccommtmds that candidate species, flroposed species, and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
c-0nsultation, including the role ofpennit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at: 
http://www.fws.gov/endangercd/csa-1 ibrary/pdfrfOC-GLOS.PDF 

We also recotmnend that you consider the following information when assessing impacts to 
federally listed species, as well as migratory birds, and other trust resources: 

Colorado River and Platte River Systems: Con ultation under section 7 of the Act is required 
for projects in Wyoming that may lead to water depletions or have the potential to impact water 
quality in the Colorado River system or the Platte River system, because these actions may 
affect threatened and endangered specie. inhabiting the downstream reaches of these river 
systems. In general, depletions include evaporative losses and/or eonsumpti ve use of surface or 
groundwater within the affected ba.o:;in, oflen characterized as diversions minus return flows. 
Project elements that could be a sociated with depletions include, but arc not li mited to: ponds, 
lakes, and reservoirs (e.g., for detention, recreation, irrigation, storage, stock watering, 
municipal storage, and power generation)· hydrostatic testing of pipelines; wells; dust 
abatement; divi:.-rsion structures; and water treatment facilities. 

Species that may be affected in the Colorado River system include the endangered bonytail ( 
Gila elegans), Colorado pikeminnow (Ptychocheilus lucius), humpback chub (G;Ja cypha), and 
razorback sucker (Xyrauchen texanus) and their des ignated critical habitats. Projects in the 
Platte River system may impact the endangered intciior population of the least tern (Sterna 
antil/arum), the endangered pallid sturgeon (Scaphirhynchus a/bus), the threatened piping 
plover (Charadrius melodus), the threatened western prairie fringed orchid (Platanthera 
praeclara), as well as the endangered whooping crane (Grus americana) and its designated 
critical habitat. For more information on consultation requirements for the Platte River species, 
please visit http://ww\11.fws.gov/plaueriver. 

Migratory Birds: The Migratory Bird Treaty Act (16 U.S. . 703-712), prohibits the taking of 
any migratory birds, their parts, nests, or eggs except ali pennitted by regulations, and does not 
require intent to be proven. Except for introduced species and some upland game birds, almost 
all birds occuning in the wild in the United States are protected (50 CFR 10.13). Guidance for 
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RAMACO Brook Mine 

minimizing impacts to migrat01y birds for project· that include communications towers (e.g., 
cellular, digital television, radio and emergency broadcast) can be found at 
http://wv.rw.fa·s .gov/migratorybirds/CurrentBirdlssues/Hazards/towers/towers.htm. 

The Bald and Golden Eagle Protection Act ( 16 U.S.C. 668-668d) prohibits knowingly taking, 0 1 

taking with wanton di regard for the consequences of an activity, any bald or golden eagles or 
their body part5, nests, or eggs, which includes collection, molestation, disturbanct::, or killing. 
Eagle nests are protected ·whether they are active or inactive. Removal or destruction of nests, 01 

causing abandomnent of a nest could constitute a violation of one or both of the above statutes . 
Projects affecting eagles may require development of an eagle conservation plan 
(l1ttp://www.fws.gov/windencrgy/eagle_guidance.html). Additionally, wind energy projects 
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for mini mizing 
impacts to migratory birds and bats. 

lf nesting migrato1y birds are present on or near the project area, timing of activities is an 
important con ideration and should be addressed in project planning. Activities that could lead 
to the take of migratory birds or eagles, their young, eggs, or nests, should be coordinated with 
our office prior to project implementation. Tf nest manipulation (including removal) is proposed 
for the project, the project proponent should contact the Migratory Bird Office in Denver at 
303-236-8171 to see if a pennit can be issued for the project. If a permit cannot be issued, the 
project may need to be modified to protect migratory birds, eagles, their young, eggs, and ne ·ts. 

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Tracking umber in 
the header of this letter with any request for consultation or correspondence about yom project 
that you submit to our onice. 

Attachment 
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RAMACO Brook Mine 

~ I U111ted Slates Department of rn terior •.mt•·ttur.:n,l , -
~ ,,J! Fish and Wi ldlife Service 

. ·---=· Proji:c t name: RAMACO BROOK COAL MINE, Sheridan . Wyoming 

Official Species List 

P'rovided by: 

WYOMING ECOLOGICAL SERVICES FIELD OFFICE 

5353 Yellowstone Rd, Suite 308A 

CHE E I E. WY 82009 

Cl07) 772-2374 

hltp: //www.fw·.gov/wyomingcs/ 

Consultation Tracking Number: 06 , 13000-20 I 4-SLI-0007 

Project Type: Mining 

Project Description: Coal Mine, Primarily underground auger mining. Located in Sheridan 

County, Wyoming in Sections 7, 8, 9, I 0, 15, 17. I 8, 19, 20 and 22, T57N, R&4 W and Sections I 0, 

11, 12, 13, 14, 15, 23 and 24, T57N, R85W. 

October 2014 

http://ccos.fws.gov/ ipac, I Ji06/20 13 10:57 AM 
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RAMACO Brook Mine 

l
'•"'lt~:!f:-.,•·1 Uni ted Stu tes Department oflntcrior 
~ Fish and Wi ldlife Service 

~ . . . 
·~... ProJect name: RA\-IACO BROOK COAL MINE. Shemlan, \Vyom 111g 

Project Counties: Sheridan, WY 

October 2014 

hllp:1/ecos. J'ws .gov/ipac, I 1106/2013 10:57 AM 
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RAMACO 

United Stales Depar1men1 oflnlerior 
Fish and Wild li fe Serv ice 

Project mime: RAMACO BROOK COAL MINE, Sheridan, Wyoming 

Endangered Species Act Species List 

Brook Mine 

Species lists are not entirely based upon the cu1Tent range of a species but may also lake into consideration actions thac 

11ffoc1 11 species that c:1: isL~ in anothCT geographic area. For example, certai n fish may ap pear on the pecies Ii t because a 

project could affect down5cream species. Please contact the designated FWS office i f you have qm:stions. 

Canada Lynx (Lynx c-a11ade11sis) 

~opulntion: (Contiguou$ lJ .S. DI'S) 

li1i1 ing St~tu.s: Thrc~tencd 

Grea ter sage-grouse (CenfrocerctLr urophasianus) 

l'opulation: entire 

Li slmg Stnlus: Candidate 

Ute ladies' -tresses (Spilw11hes diluvialis) 

Li.~liu& Slalus: Tl,r~ 1Cened 

October 2014 

http://ecos. fws.gov/ ipac, 11/06/20 13 10:57 AM 
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RAMACO Brook Mine 

U.S. Fish and Wildlife Service 

Trust Resources List 

This rc~ourcc list is to be used for planning purposes only it is not an official species list. 

Endangered Species Act species list information for your project is available online and listed below for 
the following FWS Field Offices: 

Wyoming Ecological Services Field Otlicc 
5353 YELLOWSTONE ROAD, SUITE 308A 
CHEY EN E, WY 82009 
(307) 772-2374 
http ·/fwww.fws .gov/wyomingcs/ 

Project Name: 
Brook Mine 

Project Counties: 
Sheridan, WY 

Project Type: 
Mining 

Endangered Species Act Species List (USFWS E11da11gered Species Program ). 
There are a cot.al of 3 threatened, endangered, or camlidatc species on your species list. Species on Ibis list should be considered in 
an effects analysis for your project and could include species that exist in another geographic area. For example, certain fishes may 
appear on the species li st because a project could cause down.stream effects on rhe species. Critical habitats listed under the Hu 
Critical Habitat column may or may not lie within your proj ect area. See the Crit ical hahita1' within your ptoj<<I orea sec tion below for 
critical habitat that lies within your project area. Please contacc the designated FWS office if you have questions. 

Species that should be considered In an effects analysis for your project: 

Birds 

08/19/2014 

October 2014 

~ I ~ta1L_1s __ ~L---~'~H_a_s_C_'_ri_·t_ic_a_l _H_a_b_it_at 

lnfom,ation, Planning, and Conscrv:11io11 Sys1em ( I PAC) 

Version 1.4 
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RAMACO 

/i=<~'Mt.I>uH U.S. Fish and Wildlife Service 
HRV! CJI 

.l~ Trust Resources List 
•l .. !~~.,., 

I Greater age-grouse 
( Ce11tmcercus 111vphasia1111s) 

Population: entire 

Flowering Plants 

Candidate species 
i.nfu 

Ute ladies'-tres-sc-s-----~~~~~~~~~T~h~r~e~a-t_e~n-e-,d 
1
_nJll~

0
cies ---------

(Spiranthe.1· diluvialis) o J 
Mammals 

Brook Mine 

Wyoming Ecological 
Services Field Office 

I Wyoming Ecological 
Services Field Office 

Canada Lynx 
(Lynx canadensis) 

Threatened species l'ro Wyoming Ecolog ical 

Popuhllion: (Contiguous U.S. DI'S) 

in f inal designated crit ical Services Field O!liec 
b.a.bi.lJ!1 

lfa pccies' status is Candida1c, please also contact the Yf:t.illn. . ) a r1111ent for add itiona l infonnation regard ing Siate 
conservation concerns for llu.:sc species. Wyoming Game & Fish can be reached at Wyoming Game & Fish Department 
Headquarters, 5400 Dishop Dlvd. Cheyenne, WY 82006 or (307) 777-4600. 

Critical habitats within your pro_ject area: 

There are 110 c:rilic:al habitats within your project area. 

FWS Nati011.al Wildlife Refuges {USFWS National Wildlife Refu,:es Program ). 

There are 110 refuges.found within the vicinity o.fyour project. 

FWS Migratory Bird ... (USFWS .4/igratorv Bini Program ). 

The prulecLion of birds is regulated by the Migratory Bird Trealy AcL (MBTA) and the Bald and Golden Eagle 
Protection Act (BGEPA). Any activity, intentional or unintentional, resulting in take of migratory birds, 
including eagles, is prohibited unless otherwise permitted by the U.S. Fish and Wildlife Service (50 C.F.R. Sec. 
10.1 2 and 16 U.S.C. Sec. 668(a)). The MBTA has no provision for allowing take of migratory birds that may be 
unintentionally killed or injured by otherwise lawful activities. For more information regarding these Acts see 

p·//www tws 11mvtmi2ratorybjrds/Rc1;:ulationsandPolicics.h1ml. 

08119/2014 

October 2014 

Information . l'lanmng, and Conservation Sy,1cm (ll'AC) 

Version 1.4 
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RAMACO Brook Mine 

U.S. Fish and Wildlife Service 

Trust Resources List 

All project proponents are responsible for complying with tbe appropriate regulations protecting birds when 
planning and developing a project. To meet these conservation obligations, proponenl~ should identify potential 
or existing project-related impacts to migratory birds and their habitat and develop and implement conservation 
measures that avoid, minimize, or compensate for these impacts. The Service's Bird. of Conservation Concern 
(2008) report identifies species, subspecies, a11d populations of all migratory nongame birds that, without 
additional conservation actions, arc likely to become listed under the Endangered Species Act as amended (16 
U.S.C 153 1 et seq.). 

For information about Birds of Conservation Concern, go to 

hnp://www.fws.gov/mir::ratorybjrds/CurrentBinllssucs/Managcmcnt/BCC. html . 

Migratory birds of concern that may be affected by your project: 

More information on migrntory birds, including eagles and raptors in Wyoming can be found at: 

ht1p:i/www.fws.gov/wyomini:es!Psu.:es/Species/Species SpccicsConccm/Bjn.lsConsvConccm.html. 

The re ure 16 bi t·d · on your l\•figratory birds of co t1cern list. The Division of Migratory Bird Managcmcnt is in the proccss of 
populating migratory bird data with an estimated compktion time of Fall 20 14; therefore, tbe list !><:low may not include all the 
migratory birds of concern in your project area at this time. While this information is being populated, please contact t.be Field 
Office for infonnation about migratory birds in your pro_je.;l area. 

Species Name Bird of Conservation Species 
Concern (BCC) Profile 

American bittern (Botaurus Yes species info 

lenliginosus) 

Bald eagle (Haliaeelus Yes sm:cics info 
leucocepha/us) 

Black Rosy-Finch (leucosticte Yes si;iccics info 
atrala) 

Brewer's Sparrow (Spizella breweri) Yes si;2ccics info 

Burrowing Owl (Athene cunicufaria) Yes si;21:cii:s info 

Calliope Hummingbird (Ste/lu/a Yes spi:cics info 
calliope) 

Cassin's Finch (Ca,71odacus cassinii) Yes sps:cii:s ia fo 

Ferruginous hawk (Buteo rega/is) Yes SlleCi!.S in(Q 

Golden eagle (Aquila chrysaetos) Yes SDI<~ i cs i ofQ 

0811912014 lnfonnat ion. Planning, and Consc,-,,·a1ion Sy.,lcrn (IPAC) 

Version 1.4 

October 2014 

Seasonal Occurrence m 
Project Area 

Breeding 

Year-round 

Year-round 

Breeding 

Breeding 

Breeding 

Year-round 

Breeding 

Year-round 
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RAMACO Brook Mine 

U.S. Fish and Wildlife Service 

Trust Resources List 

~- - - - -- - - -- - ~ -- - --
Grasshopper Sparrow (Ammodramus Yes snccies info Breeding 
.savannarum) 

Greater sage-grouse ( Celllrocercus Yes ,mccics info Year-round 
urophasianus) -Mountain plover ( Charadrius Yes soeci1:;ii i•fo Breeding 
montw1us) -
Pinyon Jay ( Gyn111orhinus Yes spi:1,;ii:s iofo Year-round 
cyanocepha lus) 

Prairie Falcon (Falco mexicanus) Yes spi:1,;i~s iafo Year-round ..... 
Williamson's Sapsucker Yes spccil<~ it! [Q Breeding 
(Sphyrapicus thyroideus) 

Willow Flycatcher (Empidonax Yes species info Breeding 
traillii) L_ -- -- --

NWJ Wetlands (USFWS National Wetland!)' Inventort?,). 

The U.S. Fish and Wildlife Service is the principal Federal agency that provides infonnation on the extent and 
status of wetlands in the U.S., via the National Wetlands Inventory Program (NWI). Jn addition to impacts to 
wetlands within your immediate project area, wetlands outside of your project area may need to be considered 
in any evaluation of project impac ts, due to the hydrologic nature of wetlands (for example, project activities 
may affect local hydrology within, and outside of, your immediate project area). It may be helpful to refer to 
the USFWS ational Wetland Inventory website. The designated FWS office can also assist you. Impacts to 
wetlands and other aquaLic habi tats from your project may be subject to regulation under Section 404 of the 
Clean Water Act, or other State/Federal Statutes. Project Proponents sh.ould discuss the relationship of these 
requirements to their project with the Regulatory Program of the appropriate U,S. Anny Corps of En2iaeers 
.Qlfilfill. 

Data Limitations, Exclusions and Precautions 
The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level 
information on the location, type and size of these re.sources. The maps are prepared from the analysis of high 
altitude imagery. Wetlands are identified based on vegetation, visible hydrology and geography. A margin of 
en-or is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result 
in revision of the wetland boundaries or classification established through image analysis. 

08l 19n014 

October 2014 
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RAMACO Brook Mine 

U.S. Fish and Wi ldlife Service 

Trust Resources List 

The accuracy of image interpretation depends on the quality of the imagery, tbe experience of the image 
analysts, the amount and quality of the co llateral data and the amount of ground tmth verification work 
conducted . Metadata should be consulted to determine the date of the source image1y used and any mapping 
problems. 

Wetlands or other mapped features may have changed since tl1e date of the imagery and/or field work. There 
may be occasional differences in polygon boundaries or classifications between the information depicted on the 
map and the actual conditions on site. 

Exclusions - Certain wetland habitats are excluded from the National mapping program because of the 
limitations of aerial imagery as the primary data source used to detect wetlands. These habitats include 
seagrasses or submerged aquat.ic vegetation that are found in the intertidal and subtidal zones of estuaries and 
nearshore coastal waters. Some deepwater reef communities (coral or tuberficid wonn reefs) have also been 
excluded from the inventory. These habitats, because of their depth, go undetected by aerial imagery. 

Precautions • Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and 
describe wetlands in a different manner than that used in this inventory. There is no attempt, in either the design 
or products of this inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local 
government or to establish the geographical scope of the regulatory programs of government agencies. Persons 
intending to engage in activities involving modifications within or adjacent to wetland areas should seek the 
advice of appropriate federal, state, or local agencies concerning specified agency regulatory programs and 
proprietary jurisdictions that may affect such activities. 

The following wetland types intersect your project area in one or more locations: 

Wetland Types 

Freshwater Emergent Wetland 

Freshwater Emergent Wetland 

Freshwater Emergent Wetland 

Freshwater Emergent Wetland 

Freshwater Emergent Wetland 

Freshwater Emergent Wetland 

Freshwater Emergent Wetland 

Freshwater Emergent Wetland 

Freshwater Emergent Wetland 

08/19/2014 

October 2014 

NWT Classification Code 

PEMF 

PEMA 

£.EMC 

PEMB 

PEMAd 

fEMC.h 

PEMAh 

££MC..d 

~ 

lnfonnat ion, Planning, and Consc:rvalion System (!PAC) 

Version l.4 

Total Acres 

48.2977 

!05.7378 

265 .749 

364.84 14 

5.5182 

52.5189 

76.0035 

9.5057 

10.9562 
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RAMACO Brook Mine 

U.S. Fish and Wildlife Service 

Trust Resources List 

Freshwater Emergent Wetland PEMCx 3.9807 

Freshwater Emergent Wetland PEMfh 7.3181 

Freshwater Forestcd/Shmb Wetland PFOB 20.8694 

Freshwater Forested/Shrub Wetland PFOA 2.9652 

Freshwater Forested/Shrub Wetland PFOC 2.3 145 

Freshwater Forested/Shmb Wetland PSSAh 0.9365 

Freshwater forested/Shrub Wetland £.S.s.Q2 13.1704 - - -
Freshwater Forested/Shrub Wetland PSSA 67.0921 

Freshwater Forcstcd/Shmb Wetland f.SS.B 131.521 

Freshwater Forested/Shrub Wetland ~ 21.5969 

Freshwater Forested/Shrub Wetland PFOAh 0.2614 

Freshwater Pond - 11.8798 

Freshwater Pond PABFh 116.8332 --
Freshwater Pond PUSCh 30.7848 

Freshwater Pond A X 1.0565 -
Freshwater Pond PABGh 0.1848 

I 

Freshwater Pond PABG 52.9075 

Freshwater Pond PABF 2.4865 I 
Freshwater Pond flllllih 16.8928 I 
Freshwater Pond PABGh 4.9311 

Other ,~ 0.0983 

Other fllSAh 14.0874 

Riverine R3UBH 7.4084 

Riverine B2..U..6£ 965.9167 

Riverine R1.11.S..C. 76.58 

Riverine R2..U.SA 15.9438 
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U.S. Fish and Wildlife Service 

Trust Resources List 
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Wyomi11g State Natural Resources of Concern 

There may be resources of concern to the State of Wyoming that are not specifically addressed here. The 
Service recommends that users access the Wyoming Interagency Spatial Database & Online Management 
(WISDOM) System, which allows users to visually explore the distribution of important Wyoming wildlife 
habitat, identify potential stressors to wi ldlife, and review other relevant data that wi ll assist in wi ldlife 
conservation plwming in tbe State of Wyoming. 
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D10 WETLAND INVENTORY 

Wetland inventory of RAMACO's Brook Mine were conducted by BKS 

Environmental Associates, Inc. (BKS) of Gillette, Wyoming in 2013. Wetlands 

inventory by BKS are reported in Addendum 010-1 (2013 Baseline Aquatic 

Resources Inventory - Brook Mine) . 

D10.1 Methodology 

The wetland inventory of the project areas were conducted in accordance 

with the U.S. Army Corps of Engineers (USACE) Regional Supplement to the 

Corps of Engineers Delineation Manual (Version 2.0) and Regulatory Guidance 

Letter No. 05-05 (USACE 2005). All potential Waters of the U.S. (WUS), and 

Other Waters of the U.S. (OWUS) were assessed during the aquatic resources 

inventory. Potential wetlands, WUS, and OWUS were initially identified via 

review of multiple mapping data sources. Those areas identified as potential 

aquatic resources were field-verified. Identification of potential wetlands was 

based on visual assessment of vegetation and hydrology indicators. Intrusive 

soil sampling was conducted to determine the presence of wetland criteria 

indicators. Hydrology and soils were evaluated whenever indicators suggested 

the potential presence of a seasonal wetland under normal circumstances. 

Identification of potential WUS and OWUS was based on review of 

available imagery on onsite assessment of ordinary high water mark (OHWM) 

indicators. Physical characteristics outlined in USACE Regulatory Guidance 

Letter No . 05-05 were evaluated whenever NAIP True Color aerial imagery or 

onsite inspection indicated the presence of a potential WUS or OWUS. 

Potential WUS and OWUS boundaries were delineated based on the OHWM. 

Field sample locations and resulting wetland boundaries were recorded with a 

Trimble GeoXT in GCS NAD83. Addendum D 10-1 provides a detailed 

description of the methodology for this study at each respective location. 
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D10.2 Results 

The results of wetlands found at the Brook Mine are discussed in detail 

in Addendum D 10-1. Other Aquatic Resources (OAR) were also found in the 

Brook Mine Permit Area. The acreages for wetland and Other Aquatic 

Resources types are provided in Table Dl0.2-1 and are illustrated on Exhibit 

Dl0.2-1. 

Additionally, OAR were identified within the Brook Mine Permit Area 

associated with man-made reservoirs or impoundments. RAMACO will request 

a jurisdictional determination from the USACE based on the aquatic resource 

inventory in Addendum Dl0- 1. 

D10.3 References 

Environmental Laboratory. ( 1987) . "Corps of Engineers Wetlands Delineation 
Manual" Technical Report Y-87-1. Vicksburg, MS: U.S . Army Engineer 
Waterways Experiment Station. 

U.S. Army Corps of Engineers (USACE). (2010). Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Great Plains Region 
(Version 2.0). Vicksburg, MS: U.S. Army Engineer Research and 
Development Center. 

Wyoming Department of Environmental Quality/Land Quality Division 
(WDEQ/LQD) . (2002). Guideline No. 18 Coal Compensatory Wetland 
Mitigation. Cheyenne, Wyoming: Wyoming Department of Environmental 
Quality/ Land Quality Division. 
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Table 010.2-1. Total Wetland and Other Aquatic Resources (OAR) Acreages for 
the Brook Mine Permit Area 

Acreages within the Brook Mine 
Type Permit Area 

Palustrine Aquatic Bed-Impoundment 
(PABh) 5.4 

Palustrine Emergent Vegetation (PEM) 7.3 

Palustrine Emergent Vegetation-
lmpoundment (PEMh) 1.7 

Palustrine Unconsolidated Bed (PUB) 1.5 
Total Wetland Acreage 15.8 

Off-channel Reservoir 2.8 
OAR Ephemeral Creeks or Draws (R6) 9.2 
OAR Ephemeral Creeks-Artificial (R6r) 0.2 

Total OAR Acreage 12.2 

Total Aquatic Resources Acreage 1 27.9 
'Individual acreages do not sum to the illustrated total due to rounding errors. 
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D10-1 

D10-1.1 

2013 BASELINE AQUATIC RESOURCES INVENTORY 

Introduction 

Brook Mine 

RAMACO, LLC. (RAMACO) (Sheridan, Wyoming) contracted BKS 

Environmental Associates, Inc. (BKS) (Gillette, Wyoming) to conduct an aquatic 

resources inventory for the proposed Brook Mine in October 2013. The 

purpose of the inventory is to document aquatic resources within the proposed 

Brook Mine Permit Area. Findings will be used by RAMACO to obtain 

jurisdictional determination from the U.S. Army Corps of Engineers, and will 

also be used to obtain a Wyoming Department of Environmental Quality Mine 

Permit. 

The Brook Mine Permit Area proposed by RAMACO for the Wyoming Mine 

Permit Application includes approximately 4,548.8 acres. The proposed Brook 

Mine Permit Area is located in north-central Sheridan County approximately 15 

miles northwest of Sheridan, Wyoming. The proposed Brook Mine Permit Area 

includes all or portions of Sections 7, 8, 9, 10, 15, 17, 18, 20, 21, 22, and 27 

Township 57N, Range 84W and Sections 10, 11, 12, 13, 14, and 15, Township 

57N, Range 85W. 

An aquatic resources inventory was conducted within the proposed 

Brook Mine Permit Area on October 21, 22, and 23, 2013, by BKS employees C. 

Wood, A. Ide, M. Kasten, and S. Winters. Additional sampling occurred on 

October 15, 2014, by BKS employees D. Gardner and M. Kasten. Maps 

illustrating the proposed Brook Mine Permit Area, sample locations, and 

aquatic resources inventoried within the proposed permit area are located in 

Attachment Dl0-1-B. 

D10-1.2 Methods 

An inventory of aquatic resources was conducted in accordance with the 

U.S. Army Corps of Engineers (USACE) Regional Supplement to the Corps of 

Engineers Wetland Delineation Manual: Great Plains Region (Version 2.9) a~9_ 

Regulatory Guidance Letter No. 05-05 (USACE 2005). All potential Waters of 
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the U.S. (WUS) and other waters of the U.S. (OWUS) were assessed during the 

aquatic resources inventory. Aquatic resources were inventoried through 

review of the imagery outlined above and pedestrian reconnaissance. The 

routine wetland delineation approach with onsite inspection was utilized when 

potential wetlands were observed during field evaluations. 

Potential wetlands, WUS, and OWUS were initially identified via review of 

the following mapping data: 

1. U.S. Fish and Wildlife Service (USFWS) digital National Wetland 
Inventory (NWI) mapping 

2. 2011 NAIP True Color ortho aerial imagery 

3. 2009 CIR imagery 

No flow data, stream gauge information, or historical information of flow 

was reviewed or gathered for the purposes of this aquatic resources inventory. 

Natural Resource Conservation Service (NRCS) soils data was reviewed for 

general soils information (NRCS 2014). 

Identification of potential wetlands was based on visual assessment of 

vegetation and hydrology indicators, as well as intrusive soil sampling to 

determine the presence of wetland criteria indicators. Hydrology and soils were 

evaluated whenever a plant community met hydrophytic vegetation parameters 

or whenever indicators suggested the potential presence of a seasonal wetland 

under normal circumstances. USACE Wetland Determination Data Form

Great Plains Region (Version 2.0) was utilized. Wetland indicator categories 

were identified for each dominant plant species noted through use of the 2014 

National Wetland Plant List- Great Plains Region (Lichvar 2014). 

Identification of potential WUS and OWUS was based on review of 

available imagery as outlined above and onsite assessment of ordinary high 

water mark (OHWM) indicators. Physical characteristics outlined in USACE 

Regulatory Guidance Letter No. 05-05 were evaluated whenever NAIP True 

Color ortho aerial imagery or onsite inspection indicated the presence of a 

potential WUS or OWUS. Potential WUS and OWUS boundaries were 
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delineated based on the OWHM. Aquatic resources which were not wetlands 

were annotated as Other Aquatic Resources for the purposes of this report. 

Field sample locations and resulting wetland boundaries were recorded 

with a Trimble GeoXT in GCS NAD83. Boundaries of OAR were recorded with a 

Trimble GeoXT in GCS NAD83. 

Dl0-1.3 Results and Discussion 

Dl0-1.3.1 Proposed Permit Area Description 

The majority of the proposed Brook Mine Permit Area is characterized by 

rolling topography composed of upland ridges. Ridges are drained by incised 

draws and intersected by seasonally flooded drainages with relatively flat 

floodplains, which have historically acted as ephemeral tributaries to the 

Tongue River, located south and outside of the proposed Brook Mine Permit 

Area. Elevation ranges from approximately 3,590 feet near the southeastern 

boundary of the proposed permit area near the Tongue River to approximately 

4,110 feet on a ridge in the central portion of the proposed permit area. 

Precipitation averages approximately 14 inches per year. The primary land use 

within the proposed Brook Mine Permit Area is grazing; however, the south

east portion of proposed Brook Mine Permit Area was previously mined for coal 

and is currently reclaimed, while the south-central portion contains an active 

gravel pit. 

The proposed Brook Mine Permit Area is approximately 4,548.8 acres. 

Of these acres, agricultural lands occupied approximately 0.1 %, reclaimed 

areas occupied approximately 13.1 %, and native areas occupied 84.1 %. 

Disturbed areas, defined as lands disturbed by human activities, encompassed 

approximately 2.4% and water covered approximately 0.3%. 

Dominant shrub species included big sagebrush (Artemisia tridentata) 

and fringed sagewort (Artemisia frigida). Western wheatgrass (Pascopyrum 

smithiz), bluebunch wheatgrass (Elymus spicatus), and crested wheatgrass 

(Agropyron cristatum) were the dominant upland perennial grasses. The 
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dominant upland perennial forb species were scarlet globemallow (Sphaeralcea 

coccinea), American vetch ( Vicia americana), western yarrow (Achillea 

millefolium), and slimflower scurfpea (Psoralidium tenuiflorum). Vegetation 

within the areas identified as wetlands consisted primarily of western 

wheatgrass, common snowberry (Symphoricarpos albus), Nebraska sedge 

( Carex nebrascensis), and crested wheatgrass. 

Drainages within the proposed Brook Mine Permit Area are within the 

Tongue River Drainage Basin and generally occur within Riparian Woodland 

and Bottomland Sagebrush Grassland vegetation communities according to the 

associated vegetation assessment. The proposed Brook Mine Permit Area is 

drained to the south and southeast to the Tongue River primarily by the 

Tongue River Ditch, Hidden Water Creek, and Slater Creek. Tongue River 

Ditch occurs in approximately the S 1/2 of Section 13 and the S 1/2 of Section 

14, Township 57 North, Range 85 West, but runs outside the proposed permit 

area in a complex ditch and culvert system along U.S . Interstate 90. Hidden 

Water Creek occurs in approximately the S 1 / 2 of Section 9 and the NW 1 / 4 of 

Section 15, Township 57 North, Range 84 West. The drainage pattern of 

Hidden Water Creek as it nears the Tongue River has been modified by historic 

mining reclamation. A berm has been built on Hidden Water Creek and flowing 

water has been redirected along a man-made ditch in approximately the NW 

1/4 of Section 15, Township 57 North, Range 84 West. Slater Creek occurs in 

approximately the SW 1 / 4 of Section 12 and the NE 1 / 4 of Section 13, 

Township 57 North, Range 85 West and the SW 1/4 of Section 18, Township 

57 North, Range 84 West. Areas in the southeast portion of the proposed 

permit area are drained to the west and into Goose Creek. Goose Creek 

crosses a narrow portion of the proposed permit area under a bridge in 

approximately the NW 1/4 of the NW 1/4 of Section 22, Township 57 North, 

Township 84 West. 

Slater Creek has multiple draws and lesser tributaries which drain into it 

within the proposed Brook Mine Permit Area. These tributaries include 

Unnamed Tributary to Slater Creek A, B, C, D, and E. Unnamed Tributary to 

October 2014 TFN 6 2 /025 R £CD NOV 14, 201 4 Addendum D10- 1-6 DEQ Ex. 4-694



RAMACO Brook Mine 

Slater Creek A occurs approximately in the W 1 / 2 of the SE 1 / 4 of Section 11, 

Township 57 North, Range 85 West. Unnamed Tributary to Slater Creek B 

occurs approximately in the S 1/2 of Section 12, Township 57 North, Range 85 

West. Unnamed Tributary to Slater Creek C occurs approximately in the NE 

1/4 of the NE 1/4 of Section 13, Township 57 North, Range 85 West. 

Unnamed Tributary to Slater Creek D occurs approximately in the NW 1 / 4 of 

the SW 1/4 of Section 18, Township 57 North, Range 84 West. Unnamed 

Tributary to Slater Creek E occurs approximately in the NW 1/4 of Section 18, 

Township 57 North, Range 84 West. 

Lesser tributaries and draws also drain the proposed permit area. The 

East Fork of Earley Creek occurs approximately in the W 1 / 2 of Section 10, 

Township 57 North, Range 85 West. Most other tributaries in the western 

portion of the proposed permit area have been cut-off from their historic 

drainage patterns by U.S. Interstate 90 and redirected and utilized for 

agricultural development by the Tongue River Ditch. These tributaries, 

referred to as Unnamed Tributaries to Tongue River Ditch A, B, C, and D occur 

approximately in the NW 1/4 of Section 14, Township 57 North, Range 85 West 

and the E 1/4 Section 14, Township 57 North, Range 85 West and the SW 1/4 

of Section 17, Township 57 North, Range 84 West. Two other tributaries, 

Unnamed Tributaries to Tongue River A and B drain directly into the Tongue 

River. Unnamed Tributary to Tongue River A occurs approximately in the SW 

1/4 of Section 16 and the NE 1/4 of Section 17, Township 57 North, Range 84 

East. Unnamed Tributary to Tongue River B occurs approximately in the SE 

1/4 of Section 17, Township 57 North, Range 84 West. The Unnamed 

Tributaries to Goose Creek within the proposed permit area are man-made 

ditches between a railroad and road which offers access to Big Horn Coal 

reclamation off of Decker Road. Unnamed Tributary to Goose Creek A occurs 

approximately in the NW 1/4 of Section 27, Township 57 North, Range 84 

West. Unnamed Tributary to Goose Creek B occurs approximately in the SW 

1/4 of Section 22 and the NW 1/4 of Section 27, Township 57 North, Range 84 

West. 

October 2014 
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Several off-channel reserv01rs are located within the proposed Brook 

Mine Permit Area. Two were identified in the western portion of the proposed 

permit area. These are referred to as Off-channel Reservoir A, occurring in 

approximately the NE 1/4 of the NE 1/4 of Section 13, Township 57 North, 

Range 85 West and Off-channel Reservoir F, occurring in approximately the 

NW 1/4 of the NW 1/4 of Section 14, Township 57 North, Range 85 West. The 

remaining off-channel reservoirs occur in the eastern portion of the proposed 

permit area on historic Big Horn Coal reclamation. Big Horn Coal reclamation 

drains to the north into the Tongue River and to the west into Goose Creek. 

The Tongue River occurs south and outside of the proposed permit area, except 

where it crosses the Tongue River to access Big Horn Coal reclamation at 

approximately the SE 1/4 of the NW 1/4 of the SE 1/4 of Section 15, Township 

57 North, Range 84 West. Off-channel reservoirs occurring within Big Horn 

Coal reclamation are referred to and approximately occur as follows: 

• Off-channel Reservoirs B and C in the SW 1 / 4 of the SE 1 / 4 of 
Section 15, Township 57 North, Range 84 West 

• Off-channel Reservoirs D and E in the SE 1 / 4 of the SE 1 / 4 of 
Section 15, Township 57 North, Range 84 West 

• Off-channel Reservoir G in the SW 1 / 4 of the NW 1 / 4 of Section 15, 
Township 57 North, Range 84 West. 

These off-channel reservoirs were constructed without drainage patterns 

and act as sinks, capturing surface run-off on the reclamation as it flows 

downslope by over-land flow to the Tongue River. 

D10-1.3.2 NRCS Soil Survey 

NRCS soil mapping data for Sheridan County, Wyoming, was utilized for 

this project. The following NRCS soil mapping units are associated with the 

drainages within the proposed Brook Mine Permit Area (USDA 2014): 

• Sidman-Ulm, Dry Complex, 0 to 6 Percent Slopes 

• Cushman-Forkwood association, 3 to 15 percent slopes 

• Haverdad-Draknab complex, 0 to 3 percent slopes 

• Haverdad very fine sandy loam, 0 to 3 percent slopes 
TFN 6 2 /025 
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• Haverdad-Worthenton complex, 0 to 3 percent slopes 

• Kishona-Cambria complex, 3 to 6 percent slopes 

• Shingle-Rock Outcrop complex, 30 to 50 percent slopes 

• Shingle-Samday clay loams, 6 to 60 percent slopes 

• Shingle-Wibaux complex, 0 to 60 percent slopes 

• Worfka-Shingle-Samday complex, 6 to 30 percent slopes 

• Worthenton clay loam, 0 to 3 percent slopes 

• Ustic Torriorthents-Pits complex, 0 to 100 percent slopes 

• Zigweid-Cambria loams, 0 to 6 percent slopes 

• Zigweid-Kishona-Cambria complex, 6 to 15 percent slopes 

Of these soil mapping units, the following four are classified as hydric 

soils in Sheridan County (USDA NRCS 2014): Haverdad very fine sandy loam, 0 

to 3 percent slopes, Haverdad-Draknab complex, 0 to 3 percent slopes, 

Haverdad-Worthenton complex, 0 to 3 percent slopes, and Worthenton clay 

loam, 0 to 3 percent slopes. 

D10-1.3.3 Wetlands 

Approximately 15.8 total acres of wetlands were identified within the 

proposed Brook Mine Permit Area. Wetlands were identified in ten drainages 

within the proposed permit area: Slater Creek; Unnamed Tributaries to Slater 

Creek A, B, C, and D; Unnamed Tributaries to Tongue River Ditch A and B; 

Hidden Water Creek; and Unnamed Tributaries to Goose Creek A and B. Types 

of wetlands found within the proposed permit area include 5.4 acres of 

Palustrine Aquatic Bed-Impoundment (PABh), 7.3 acres of Palustrine Emergent 

Vegetation (PEM), 1.7 acres of Palustrine Emergent Vegetation-Impoundment 

(PEMh), and 1.5 acres of Palustrine Unconsolidated Bed (PUB). 

Of the total figure, approximately 5.2 acres of wetlands were found along 

or within Slater Creek. All wetlands delineated in association with Slater Creek 

were identified as PEM wetlands. 

Approximately 2.5 acres of wetlands were found within Unnamed 

Tributaries to Slater Creek. Of those 2.5 acres identified, 1.0 acres were PEM, 

and 1.5 acres were PUB wetlands. Unnamed Tributary to Slater Creek A 
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included approximately 0.4 acres of PEM wetlands and 1.3 acres of PUB 

wetlands. Unnamed Tributary to Slater Creek B included approximately 0.4 

acres of PEM wetlands. Unnamed Tributary to Slater Creek C included 

approximately 0 . 1 acres of PUB wetlands. Unnamed Tributary to Slater Creek 

D included approximately 0.2 acres of PEM wetlands. 

Unnamed Tributaries to Tongue River Ditch contained approximately 7.7 

acres of wetlands. Of those 7.7 acres, 5.4 acres were identified as PABh 

wetlands, 1.0 acres were identified as PEM wetlands, and 1.3 acres were 

identified as PEMh wetlands. Unnamed Tributary to Tongue River Ditch A 

included approximately 4.3 acres of PABh, 0.6 acres of PEM, and 1.0 acres of 

PEMh wetlands. Unnamed Tributary to Tongue River Ditch B included 

approximately 1.1 acres of PABh, 0.4 acres of PEM, and 0.4 acres of PEMh 

wetlands . 

Approximately <0.1 acres of wetlands were associated with Hidden Water 

Creek. All wetlands delineated along Hidden Water Creek were identified as 

PEM wetlands. 

Unnamed Tributaries to Goose Creek contained approximately 0.4 acres 

of wetlands. All wetlands delinea ted along Unnamed Goose Creek Tributaries 

were identified as PEMh wetlands. Unnamed Tributary to Goose Creek A 

included approximately <0 . 1 acres of PEMh wetlands. Unnamed Tributary to 

Goose Creek B included approximately 0.3 acres of PEMh wetlands. 

Refer to Table 010- 1 and 010-2 for a summary of aquatic resource acres 

within the proposed Brook Mine Permit Area. For a comprehensive list of plant 

species observed during the aquatic resources inventory refer to Attachment 

O10- 1-C. Refer to Attachment O10-1-D for photographs. Refer to Attachment 

O10-1 -E for wetland data sheets. 

D10-1.3.4 Other Aquatic Resources 

Other Aquatic Resources (OAR) are aquatic features which did not meet 

the parameters required to be delineated as wetlands. Those found in the 
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proposed Brook Mine Permit Area were generally located in ephemeral creeks 

or draws and in off-channel reservoirs. BKS conducted various sampling for 

other resources on the proposed permit area in April, June, July, and October 

of 2013. No flowing water was observed in any creek channels or draws 

throughout that period. Standing or pooled water was generally observed 

intermittently along Slater Creek. Water was observed in all reservoirs 

throughout the entire sampling time listed above with the exception of Off

channel Reservoirs C and G. 

Approximately 12.2 total acres of OAR were identified within the 

proposed Brook Mine Permit Area which includes OAR and off-channel 

reservoirs. OAR were identified in the proposed permit area within seven 

drainages while six off-channel reservoirs were identified. Drainages 

containing OAR included the East Fork of Earley Creek, Hidden Water Creek, 

Slater Creek, Unnamed Tributaries to Goose Creek A and B, Unnamed 

Tributary to Tongue River A, and Unnamed Tributaries to Tongue River Ditch A 

and B. The Off-channel Reservoirs containing OAR included Off-channel 

Reservoirs A, B, C, D, E, and F. Types of other aquatic resources identified 

included approximately 9 .2 acres of Ephemeral Creeks or Draws (R6), 0.2 acres 

of Ephemeral Creeks-Artificial (R6r), and 2.8 acres of Off-channel Reservoirs. 

R6r was used to describe the portion of Hidden Water Creek which was 

rerouted by historic mining reclamation. 

Approximately 0.2 acres of OAR were identified along the East Fork of 

Earley Creek. All 0.2 acres associated with the East Fork of Earley Creek were 

identified as R6. 

Approximately 2 .6 acres of OAR were identified along Hidden Water 

Creek. Of those 2.6 acres, 2.3 acres were identified as R6 and 0.2 were 

identified as R6r. 

Approximately 5.9 acres of OAR were identified along Slater Creek. All 

5.9 acres associated with Slater Creek were identified as R6. 
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RAMACO Brook Mine 

Approximately 0.2 acres of OAR were identified along Unnamed Tributary 

to Tongue River A. All 0.2 acres associated with Unnamed Tributary to Tongue 

River A were identified as R6. 

Approximately 0.4 acres of OAR were identified along Unnamed Tributary 

to Tongue River Ditch A. All 0.4 acres associated with Unnamed Tributary to 

Tongue River Ditch A were identified as R6. 

Approximately 0.1 acres of OAR were identified along Unnamed Tributary 

to Tongue River Ditch B. All 0.1 acres associated with Unnamed Tributary to 

Tongue River Ditch B were identified as R6. 

D10-1.4 Conclusion 

A total of 15.8 acres of wetlands were identified within the proposed 

Brook Mine Permit Area. A total of 12.2 acres of OAR, including 2.8 acres of 

off-channel reservoirs, were identified within the proposed Brook Mine Permit 

Area. A combined total of 27. 9 acres of aquatic resources were identified 

within the proposed Brook Mine Permit Area. Approximately 7. 1 acres of 

wetlands (of the total 15.8 acres or 44.7%) and 3.0 acres of OAR (of the total 

12.2 acres or 24.6%) identified during the 2013 aquatic resources inventory 

were found in association with man-made reservoirs or impoundments. 

BKS, on behalf of RAMACO, requested concurrence and jurisdictional 

determination from the USACE based on this 2013 aquatic resource inventory 

of the proposed Brook Mine Permit Area on May 29, 2015 (Attachment 

Dl0-1-F). 
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Table D 10-1. Summary of Wetlands and Other Aquatic Resources (OAR) within the Proposed Brook Mine 
Permit Area 

Aquatic 
Cowardin 

Permit 
Drainage Area Map ID Legal Description Photo# Resource 

Classification Area 
Type Acreage 

East Fork Earley Creek !Wet Sec. 10, T57N, R85W 1-4 
Ephemeral 

R6 0 .2 
Creek 

32Wet Sec. 9 , T57N, R84W 121-124 
33Wet Sec. 9 , T57N, R84W 125-128 Ephemeral 

R6 
34Wet Sec. 9, T57N, R84W 129-132 Creek 

2.3 

Hidden Water Creek 35Wet Sec. 15, T57N, R84W 133-136 
41Wet Sec. 15, T57N, R84W 58-59 Wetland PEM <0.1 

R6r Sec. 15, T57N, R84W 
Artificial 

R6r 0.2 ---
Creek 

Off-channel Reservoir A 15Wet Sec. 13, T57N, R85W 53-56 
Off-channel 

0 . 1 ---
reservoir 

Off-channel Reservoir B 36Wet Sec. 15, T57N, R84W 137- 140 
Off-channel 

0 . 1 
reservoir 

---

Off-channel Reservoir C 37Out Sec. 15, T57N, R84W 141-143 
Off-channel 

0 .6 
reservoir 

---

Off-channel Reservoir D 38Wet Sec. 15, T57N, R84W 144-147 
Off-channel 

0 .3 
reservoir 

---

Off-channel Reservoir E 39Wet Sec. 15, T57N, R84W 148-151 
Off-channel 

1.5 
reservoir 

- - -

Off-channel Reservoir F 5Wet Sec. 14, T57N, R85W 16-18 
Off-channel 

0.1 ---
reservoir 

Off-channel Reservoir G 40Out Sec. 15, T57N, R84W 57 Non-aquatic --- ---
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Table D 10-1. Summary of Wetlands and Other Aquatic Resources (OAR) within the Proposed Brook Mine 
Permit Area (Cont.) 

Map Aquatic Cowardin Permit 
Drainage Feature Legal Description Photo# Resource Area ID Type Classification Acreage 

17Wet Sec. 12, T57N, R85W 64-67 Wetland PEM 0.5 
18Wet Sec. 12, T57N, R85W 68-70 Wetland PEM 0 .1 

18aWet Sec. 12, T57N, R85W 71-73 Wetland PEM 0 .2 
Slater Creek 

22Wet Sec. 13, T57N, R85W 85-88 
Ephemeral 

Creek 
R6 5 .9 

23Wet Sec. 13, T57N, R85W 89-92 
27Wet Sec. 18, T57N, R84W 104-107 Wetland PEM 4.5 

Unnamed Tributary to --- Sec. 27 , T57N, R84W --- Wetland PEM <0.1 
Goose Creek A 
Unnamed Tributary to 

42Wet 
Sec. 22 & 27 , T57N, 

60-62 Wetland PEM 0.3 Goose Creek B R84W 
Unnamed Tributary to l0Wet Sec . 11 , T57N, R85W 34-36 Wetland PUB 1.3 
Slater Creek A l0aWet Sec. 11 , T57N, R85W 37-39 Wetland PEM 0.4 

19Wet Sec. 12, T57N, R85W 75-78 Non-aquatic --- ---
Unnamed Tributary to 

20Out Sec. 12 , T57N, R85W 79-81 Non-aquatic --- ---
Slater Creek B 

21Wet Sec. 12, T57N, R85W 82-84 Wetland PEM 0.4 
Unnamed Tributary to 

24Wet Sec. 18, T57N, R84W 93-96 Wetland PUB 0 . 1 Slater Creek C 
Unnamed Tributary to 

26Wet Sec. 17, T57N, R84W 100-103 Wetland PEM 0 .2 Slater Creek D 
Unnamed Tributary to 

25Out Sec. 18, T57N , R84W 97-99 Non-aquatic --- ---
Slater Creek E 
Unnamed Tributary to 

30Wet Sec. 17, T57N, R84W 114-116 
Ephemeral 

R6 0 .2 Tongue River A Tributary 
Unnamed Tributary to 

31Out Sec. 17, T57N, R84W 118-120 Non-aquatic 
Tomme River B 

--- ---
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Table 010-1. Summary of Wetlands and Other Aquatic Resources (OAR) within the Proposed Brook Mine 
Permit Area (Cont.) 

Map Aquatic Cowardin Permit 
Drainage Feature ID 

Legal Description Photo# Resource 
Classification 

Area 
Type Acreage 

2Wet Sec. 10, T57N, R85W 5-8 Wetland 
PABh 1.9 
PEMh 0.1 

3Wet Sec. 14, T57N, R85W 9-12 Wetland PEM 0 .3 

Unnamed Tributary to 
4Wet Sec. 14, T57N, R85W 13-15 Wetland PABh 2.4 

Tongue River Ditch A 6Wet Sec. 14, T57N, R85W 20-23 
Ephemeral 

R6 0.4 
Tributary 

7Wet Sec. 14, T57N, R85W 24-25 Wetland PEM 0.1 
8Wet Sec. 14, T57N, R85W 26-29 Wetland PEM 0 .2 
9Wet Sec. 14, T57N, R85W 30-33 Wetland PEMh 0.9 
llWet Sec. 11 , T57N, R85W 41-44 Wetland PEM 0.4 
12Wet Sec. 13 , T57N, R85W 45-48 Wetland PABh 1.1 

Unnamed Tributary to 13Wet Sec. 14, T57N, R85W 49-52 Wetland PEMh 0.4 
Tongue River Ditch B 14Wet Sec. 13, T57N, R85W ---

--- Sec. 13 , T57N, R85W ---
Ephemeral 

R6 0 .1 
Tributary 

Unnamed Tributary to 
28Out Sec. 17, T57N, R84W 108-110 Non-aquatic --- ---

Tongue River Ditch C 
Unnamed Tributary to 

29Out Sec. 20 , T57N, R84W 111-113 Non-aquatic --- ---
Ton~e River Ditch D 

Total1 27.9 
5: 1 Individual acreages do not sum to the illustrated total due to rounding errors . 
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RAMACO Brook Mine 

Table 010-2. Total Wetland and Other Aquatic Resources (OAR) Acreages 
within the Proposed Brook Mine Permit Area 

Type 
Permit Area 

Acreage 
PABh 5.4 

PEM 7.3 

PEMh 1.7 

PUB 1.5 

Total Wetland Acreage 15.8 
Off-channel Reservoir 2.8 

R6 9.2 
R6r 0.2 
Total OAR Acreage 12.2 

Total Aquatic Resources Acreage 1 27.9 
1 Individua l acreages do not sum to the illustrated total due to rounding errors. 
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Table 1. Summary of Wetlands and Other Aquatic Resources (OAR) within the Proposed Brook Mine Permit 
Area 

Aquatic Cowardin Permit 
Drainage Area Map ID Legal Description Photo# Resource 

Classification Area 
Type Acreage 

East Fork Earley Creek lWet Sec. 10, T57N, R85W 1-4 
Ephemeral 

R6 0 .2 
Creek 

32Wet Sec. 9 , T57N, R84W 121-124 
33Wet Sec. 9 , T57N, R84W 125-128 Ephemeral 

R6 2 .3 
34Wet Sec. 9 , T57N, R84W 129-132 Creek 

Hidden Water Creek 35Wet Sec. 15, T57N, R84W 133-136 
41Wet Sec. 15, T57N, R84W 58-59 Wetland PEM <0 .1 

R6r Sec. 15, T57N, R84W 
Artificial 

R6r 0 .2 ---
Creek 

Off-channel Reservoir A 15Wet Sec. 13, T57N, R85W 53-56 
Off-channel 

0 . 1 - --
reservoir 

Off-channel Reservoir B 36Wet Sec. 15, T57N, R84W 137-140 
Off-channel 

0 . 1 ---
reserv01r 

Off-channel Reservoir C 37Out Sec. 15, T57N, R84W 141-143 
Off-channel 

0 .6 ---
reservoir 

Off-channel Reservoir D 38Wet Sec. 15, T57N, R84W 144-147 
Off-channel 

0 .3 ---
reserv01r 

Off-channel Reservoir E 39Wet Sec. 15, T57N, R84W 148-151 
Off-channel 

1.5 ---
reserv01r 

Off-channel Reservoir F 5Wet Sec . 14, T57N, R85W 16-18 
Off-channel 

0 .1 
reservoir 

---

Off-channel Reservoir G 40Out Sec. 15, T57N, R84W 57 Non-aquatic --- ---
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Table 1. Summary of Wetlands and Other Aquatic Resources (OAR) within the Proposed Brook Mine Permit 
Area (Cont.) 

Map Aquatic 
Cowardin Permit 

Drainage Feature Legal Description Photo# Resource Area ID Type Classification 
Acreage 

17Wet Sec. 12, T57N, R85W 64-67 Wetland PEM 0 .5 
18Wet Sec. 12, T57N, R85W 68-70 Wetland PEM 0.1 

18aWet Sec. 12, T57N, R85W 71-73 Wetland PEM 0 .2 
Slater Creek Ephemeral 

22Wet Sec. 13, T57N, R85W 85-88 
Creek 

R6 5.9 

23Wet Sec. 13, T57N, R85W 89-92 
27Wet Sec. 18, T57N, R84W 104-107 Wetland PEM 4 .5 

Unnamed Tributary to --- Sec. 27 , T57N, R84W --- Wetland PEM <0.1 
Goose Creek A 
Unnamed Tributary to 

42Wet 
Sec. 22 & 27, T57N, 

60-62 Wetland PEM 0 .3 Goose Creek B R84W 
Unnamed Tributary to l0Wet Sec. 11 , T57N, R85W 34-36 Wetland PUB 1.3 
Slater Creek A l0aWet Sec. 11 , T57N, R85W 37-39 Wetland PEM 0.4 

19Wet Sec. 12, T57N, R85W 75-78 Non-aquatic --- ---
Unnamed Tributary to 

20Out Sec. 12, T57N, R85W 79-81 Non-aquatic --- ---
Slater Creek B 

21Wet Sec. 12, T57N, R85W 82-84 Wetland PEM 0.4 
Unnamed Tributary to 

24Wet Sec. 18, T57N , R84W 93-96 Wetland PUB 0 .1 Slater Creek C 
Unnamed Tributary to 

26Wet Sec. 17, T57N, R84W 100-103 Wetland PEM 0 .2 Slater Creek D 
Unnamed Tributary to 

25Out Sec. 18, T57N, R84W 97-99 Non-aquatic --- ---
Slater Creek E 
Unnamed Tributary to 

30Wet Sec. 17, T57N, R84W 114-116 
Ephemeral 

R6 0 .2 Tongue River A Tributary 
Unnamed Tributary to 

31Out Sec. 17, T57N, R84W 118-120 Non-aquatic ---
Tongue River B ---
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Table 1. Summary of Wetlands and Other Aquatic Resources (OAR) within the Proposed Brook Mine Permit 
Area (Cont.) 

Map 
Aquatic Cowardin Permit 

Drainage Feature Legal Description Photo# Resource Area 
ID Type Classification 

Acrea~e 

2Wet Sec. 10, T57N, R85W 5-8 Wetland 
PABh 1.9 
PEMh 0.1 

3Wet Sec . 14,T57N,R85W 9-12 Wetland PEM 0.3 

Unnamed Tributary to 
4Wet Sec. 14, T57N, R85W 13-15 Wetland PABh 2.4 

Tongue River Ditch A 6Wet Sec. 14, T57N, R85W 20-23 
Ephemeral 

R6 0.4 
Tributary 

7Wet Sec. 14, T57N, R85W 24-25 Wetland PEM 0 .1 
8Wet Sec. 14, T57N, R85W 26-29 Wetland PEM 0 .2 
9Wet Sec. 14, T57N, R85W 30-33 Wetland PEMh 0 .9 
llWet Sec . 11 , T57N, R85W 41-44 Wetland PEM 0.4 
12Wet Sec. 13, T57N, R85W 45-48 Wetland PABh 1.1 

Unnamed Tributary to 13Wet Sec. 14, T57N, R85W 49-52 Wetland PEMh 0.4 
Tongue River Ditch B 14Wet Sec. 13 , T57N, R85W ---

--- Sec . 13 , T57N, R85W ---
Ephemeral 

R6 0.1 
Tributary 

Unnamed Tributary to 
28Out Sec. 17, T57N, R84W 108-110 Non-aquatic --- ---

Tongue River Ditch C 
Unnamed Tributary to 

29Out Sec. 20 , T57N, R84W 111-113 Non-aquatic --- ---
Tongue River Ditch D 

Total1 27.9 
I . . 

~ Ind1v1dual acreages do not sum to the illustrated total due to roundmg errors . 
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Table 2. Total Wetland and Other Aquatic Resources (OAR) Acreages within the 
Proposed Brook Mine Permit Area 

Type Permit Area 
Acreage 

PABh 5.4 

PEM 7 .3 

PEMh 1.7 

PUB 1.5 

Total Wetland Acreage 15.8 
Off-channel Reservoir 2.8 

R6 9.2 

R6r 0.2 

Total OAR Acreage 12.2 
Total Aquatic Resources Acreage 1 27.9 

1 Individual acreages do not sum to the illustrated total due to rounding errors. 
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RAMACO Brook Mine 

Scientific Name Common Name Indicator Status 

Acer negundo Ash-leaf maple FAC 

Achillea millef olium Common yarrow FACU 

Agoseris glauca Pale goat-chicory FACU 

Agropyron cristatum Crested wheatgrass UPL 

Alyssum desertorum Desert madwort UPL 

Artemisia cana Silver sagebrush FACU 

Artemisia frigida Prairie sagewort UPL 

Artemisia ludoviciana White sagebrush UPL 

Artemisia tridentata Big sagebrush UPL 

Atriplex canescens Four-wing saltbush UPL 

Bassia scoparia Fireweed summercypress FACU 

Bromus arvensis Japanese brome UPL 

Bromus inermis Smooth brome UPL 

Bromus tectorum Cheatgrass NL 

Camelina microcarpa Little-Pod False Flax UPL 

Carex nebrascensis Nebraska sedge OBL 

Carex prairea Silver sedge OBL 

Chenopodium album Lamb's-quarters FACU 

Cirsium arvense Canadian thistle FACU 

Convolvulus arvensis Field bindweed UPL 

Chrysothamnus viscidifiorus Yellow rabbitbrush UPL 

Cyrtorhyncha cymbalaria Alkali buttercup OBL 

Distichlis spicata Inland saltgrass FACW 

Eleocharis acicularis Needle spikerush OBL 

Eleocharis palustris Common spikerush OBL 

Elymus cinereus Basin wildrye UPL 

Elymus elymoides Bottlebrush squirreltail UPL 

Elymus lanceolatus Thickspike wheatgrass FACU 

Elymus trachycaulus Slender wheatgrass FACU 

Equisetum laevigatum Smooth horsetail FAC 

Ericameria nauseosa Rubber rabbitbrush UPL 

Gaura coccinea Scarlet gaura UPL 

Glycyrrhiza lepidota Wild licorice FACU 

Gnaphalium palustre Western marsh cudweed OBL 

Grindelia squarrosa Curly-cup gumweed UPL 

Gutierrezia sarothre Broom snakeweed UPL 

Hordeum jubatum Fox-tail barley FACW 

Juncus balticus Baltic rush FACW 

Juncus interior Inland rush FACW 

Juncus torreyi Torrey's rush FACW 
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RAMACO Brook Mine 

Scientific Name Common Name Indicator Status 

Koeleria macrantha Prairie Junegrass UPL 

Machaeranthera canescens Hoary tansyaster UPL 

Medicago sativa Alfalfa medic UPL 

Melissa officinalis Yellow sweetclover UPL 

Opuntia polyacantha Plains pricklypear UPL 

Pascopyrum smithii Western wheatgrass FACU 

Phalaris arundinacea Reed canarygrass FACW 

Phlox hoodii Hoods phlox UPL 

Poa pratensis Kentucky bluegrass FACU 

Poa secunda Curly bluegrass FACU 

Polypogon monspeliensis Annual rabbitfoot grass FACW 

Populus deltoides Eastern cottonwood FAC 

Potamogeton foliosus Leafy pondweed OBL 

Potentilla recta Sulphur cinquefoil UPL 

Pseudoroegneria spicata Bluebunch wheatgrass UPL 

Ratibida columnifera Prairie coneflower UPL 

Rhus aromatica Skunkbush sumac UPL 

Rosa woodsii Woods' rose FACU 

Rumex crispus Curly dock FAC 

Salix amygdaloides Peachleaf willow FACW 

Salix exigua Narrow-leaf willow FACW 

Schoenoplectus acutus Hardstem clubrush OBL 

Schoenoplectus maritimus Cosmopolitan bulrush OBL 

Schoenoplectus pungens Common threesquare OBL 

Sphaeralcea coccinea Scarlet globemallow UPL 

Sporobolus airoides Alkali sacaton FAC 

Symphoricarpos occidentalis Western snowberry UPL 

Taraxacum officinale Common dandelion FACU 

Thlaspi arvense Field pennycress FACU 

Tragopogon dubius Goat's beard UPL 

Trif olium pratense Red clover FACU 

Typha latifolia Broad-leaf cat-tail OBL 

Xanthium strumarium Rough cocklebur FAC 

Indica tor Status Key: 
OBL (Obliga te Wetland Plant Species) - Almost always is a hydrophyte, rarely in uplands. 
FACW (Facultative Wetland Plant Species) - Usually is a hydrophyte , but occasionally found in uplands 
FAC (Facultative Plant Species) - Commonly occurs as either a hydrophyte or non-hydrophyte 
FACU (Facultative Upland Plant Species) - Occasionally is a hydrophyte, but usually occurs in uplands 
UPL (Obligate Upland Plant Species) - Rarely is a hydrophyte , almost always in uplands 
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ATTACHMENT D10-1-D 

Photographs 
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RAMACO Brook Mine 

Photo 1: 1 Wet Upstream 

Photo 2: 1 Wet Downstream 
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RAMACO Brook Mine 

Photo 4: lOut Soil Profile 

TFN 6 2/025 
ECO NOV 14,2014 

October 2014 Addendum D10- 1-25 DEQ Ex. 4-722



RAMACO Brook Mine 

Photo 5: 2Wet Upstream 

Photo 6: 2Wet Downstream 
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RAMACO Brook Mine 

Photo 7: 2Wet Soil Profile 

Photo 8: 20ut Soil Profile 
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RAMACO Brook Mine 

Photo 9: 3Wet Upstream 

Photo 10: 3Wet Downstream 
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RAMACO Brook Mine 

Photo 11: 3Wet Soil Profile 

t .. 
Photo 12: 30ut Soil Profile 
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RAMACO Brook Mine 

Photo 13: 4Wet Upstream 

Photo 14: 4 Wet Downstream 
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RAMACO Brook Mine 

Photo 15: 4Wet Soil Profile 

Photo 16: 5Wet Upstream 
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RAMACO Brook Mine 

Photo 1 7: 5Wet Downstream 

Photo 18: SW et Soil Profile 
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Photo 19: 5Out Soil Profile 

Photo 20: 6Wet Upstream 
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Photo 21: 6Wet Downstream 

TFN 6 2/025 
fC D NOV 14,2014 

October 2014 Addendum D 10- 1-34 DEQ Ex. 4-731
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Photo 23: 60ut Soil Profile 

Photo 24: 7Wet Soil Profile 
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RAMACO Brook Mine 

Photo 25: 70ut Soil Profile 

Photo 26: 8Wet Upstream 

TFN62/02 5 
REC D NOV 14 , 2014 

October 2014 Addendum D 10- 1-36 DEQ Ex. 4-733



RAMACO Brook Mine 

Photo 27: 8Wet Downstream 

" Photo 28: 8Wet Soil Profile 
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RAMACO Brook Mine 

Photo 29: 80ut Soil Profile 

Photo 30: 9Wet Upstream 
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RAMACO Brook Min e 

Photo 31: 9Wet Downstream 

Photo 32: 9Wet Soil Profile 
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Photo 33: 9Out Soil Profile 

Photo 34: l0Wet Upstream 
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RAMACO Brook Mine 

Photo 35: lOWet Downstream 

Photo 36: lOWet Soil Profile 
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RAMACO Brook Mine 

Photo 37: lOaWet Upstream 

Photo 38: lOaWet Downstream 
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RAMACO Brook Mine 

Photo 39: l0aWet Soil Profile 

Photo 40: l0Out Soil Profile 
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RAMACO Brook Mine 

Photo 41: 11 Wet Upstream 

Photo 42: 11 Wet Downstream 
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RAMACO Brook Mine 

Photo 43: 11 Wet Soil Profile 

Photo 44: 1 lOut Soil Profile 
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Photo 45: 12Wet Upstream 

Photo 46: 12Wet Downstream 

TFN 6 2/025 
RECD NOV 14,2014 

October 2014 Addendum D 10- 1-46 DEQ Ex. 4-743



RAMACO Brook Mine 
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Photo 4 7: 12W et Soil Profile 

Photo 48: 120ut Soil Profile 
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Photo 49: 13Wet Upstream 

Photo 50: 13Wet Downstream 
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Photo 51: 13Wet Soil Profile 

Photo 52: 130ut Soil Profile 
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Photo 53: 15Wet Upstream 

Photo 54: 15Wet Downstream 
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Photo 55: 15Wet Soil Profile 
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Photo 56: 150ut Soil Profile 
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Photo 57: 40Out General 

Photo 58: 41 Wet Upstream 
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Photo 59: 41 Wet Downstream 
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Photo 61: 42Wet Downstream 
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Photo 63: 420ut Soil Profile 

Photo 64: 1 7Wet Upstream 
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Photo 65: 17Wet Downstream 

Photo 66: 1 7Wet Soil Profile 
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Photo 67: 170ut Soil Profile 

Photo 68: 18W et Upstream 
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Photo 69: 18Wet Downstream 

Photo 70: 18Wet Soil Profile 
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Photo 71: 18aWet Upstream 

Photo 72: 18aWet Downstream 
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RAMACO Brook Mine 

Photo 73: 18aWet Soil Profile 

Photo 74: 180ut Soil Profile 
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RAMACO Brook Mine 

Photo 75: 19Wet Upstream 

Photo 76: 19Wet Downstream 
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RAMACO Brook Mine 

Photo 77: 19Wet Soil Profile 

Photo 78: 190ut Soil Profile 
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Photo 79: 20Out Upstream 

Photo 80: 20Out Downstream 
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Photo 81: 20Out Soil Profile 

Photo 82: 21 Wet Upstream 
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Photo 83: 21 Wet Downstream 
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Photo 85: 22Wet Upstream 

Photo 86: 22Wet Downstream 
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RAMACO Brook Mine 

Photo 87: 22Wet Soil Profile 

i 

Photo 88: 220ut Soil Profile 

TFN62/025 
REC D NOV 14,2014 

October 2014 Addendum D10- 1-67 DEQ Ex. 4-764



RAMACO Brook Mine 

Photo 89: 23Wet Upstream 

Photo 90: 23Wet Downstream 
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RAMACO Brook Mine 

Photo 91: 23Wet Soil Profile 

Photo 92: 230ut Soil Profile 
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RAMACO Brook Mine 

Photo 93: 24Wet Upstream 

Photo 94: 24Wet Downstream 
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RAMACO Brook Mine 

Photo 95: 24Wet Soil Profile 

Photo 96: 240ut Soil Profile 
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RAMACO Brook Mine 

Photo 97: 250ut Upstream 

Photo 98: 250ut Downstream 
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RAMACO Brook Mine 
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Photo 99: 25Out Soil Profile 

Photo 100: 26Wet Upstream 
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RAMACO Brook Mine 

Photo 101: 26Wet Downstream 

Photo 102: 26Wet Soil Profile 

TFN62/025 
RECD NOV 14,2014 

October 2014 Addendum Dl0- 1-74 DEQ Ex. 4-771



RAMACO Brook Mine 

Photo 104: 27Wet Upstream 
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RAMACO Brook Mine 

Photo 105: 27Wet Downstream 

,. 
Photo 106: 27Wet Soil Profile 
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RAMACO Brook Mine 

Photo 107: 27Out Soil Profile 

Photo 108: 28Out Upstream 
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RAMACO Brook Mine 

Photo 109: 28Out Downstream 

Photo 110: 28Out Soil Profile 
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RAMACO Brook Mine 

Photo 111: 290ut Upstream 

Photo 112: 290ut Downstream 
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RAMACO Brook Mine 
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Photo 113: 29Out Soil Profile 

Photo 114: 30Wet Upstream 

TFN62/025 
EC O NOV 14,2014 

October 2014 Addendum 010-1 -80 DEQ Ex. 4-777



RAMACO Brook Mine 
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Photo 115: 30Wet Downstream 

Photo 116: 30Wet Soil Profile 
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Photo 117: 24Wet Downstream 

Photo 118: 310ut Upstream 
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RAMACO Brook Mine 

Photo 119: 31Out Downstream 
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Photo 120: 31Out Soil Profile 
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RAMACO Brook Mine 

Photo 121: 32Wet Upstream 

Photo 122: 32Wet Downstream 
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Photo 123: 32Wet Soil Profile 

TFN 6 2 /025 
EC O NOV 14,2014 

October 2014 Addendum D 10- 1-85 DEQ Ex. 4-782



RAMACO Brook Mine 

Photo 125: 33Wet Upstream 

Photo 126: 33Wet Downstream 
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RAMACO Brook Mine 

Photo 127: 33Wet Soil Profile 

Photo 128: 330ut Soil Profile 
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Photo 129: 34Wet Upstream 

Photo 130: 34Wet Downstream 
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Photo 131: 34 Wet Soil Profile 
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Photo 133: 35Wet Upstream 

Photo 134: 35Wet Downstream 
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Photo 136: 350ut Soil Profile 
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Photo 137: 36Wet Upstream 

Photo 138: 36Wet Downstream 
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Photo 139: 36Wet Soil Profile 

Photo 140: 36Out Soil Profile 
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Photo 141: 370ut Upstream 

Photo 142: 370ut Downstream 
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Photo 143: 370ut Soil Profile 

Photo 144: 38Wet Upstream 
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RAMACO Brook Mine 

Photo 145: 38Wet Downstream 
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Photo 146: 38Wet Soil Profile 
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Photo 147: 380ut Soil Profile 

Photo 148: 39Wet Upstream 
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Photo 149: 39Wet Downstream 
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Photo 151: 390ut Soil Profile 
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RAMACO 

October 2014 

ATTACHMENT Dl0-1-E 

Wetland Determination Data Forms 
Great Plains Region (Version 2.0) 

Brook Mine 
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RAMACO Brook Mine 

WETLAND D ETERMINATION DATA FORM-Great Plains Region 

Project/S ite: _______ B_ro_o_k_M_in_c _______ City/County: _____ S_h_e_ri_daJ_lfS_h_er_i_dan _____ Sampling Date: I 0/23/2013 

Applicant/Owner: _R_am_ac_o_L_L_C_. __________________ Statc: Wyoming Sampling Point: ____ IO_U_T __ _ 

lnvestigator(s): ______ C_._W_oo_d~._A_. _rd_c ______ Section, Township, Range: _Sc_c_. _I0~,_T_5_7N~ , R_85_W ________________ _ 

Landfom, (hillslopc, terrace, etc.): ____ ..:;H;:.;i;:.;lls"lo-"p"c'-----Local rcli ef(concave, convex, none): ____ C_o_n_ca_v_c ___ Slope (%): ___ 5_% __ _ 

Subregion (LRR): Western Great Plain s Lat : 44.9272825745 Long: -107. 11 0878 861 Datum: NAD 1983 HARN 

Soil Map Unit Name: HAVERDAD-WORlllENTON COMPLEX, 0 TO 3 PERCENT SLOPES NWT classifi cati on: Non-aquatic resource 

Are clirnatic/hydrologic conditicr, s on the site typical for this time of year? Yes X No ____ (lfno, exp lain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ signi fican tly disturbed? Arc "Nom,al Circumstances" present? Ycs __ X_ No 

Are Vegetation ~ . Soil __ N_o __ , or Hydrology ~naturally problematic? (If needed, expla in any answers in Ranarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

IHydrophytic Vegetation Present? 

IHydric Soil Present? 

!Wetland Hydrology Present? 

!Remarks: P4-SOIL PROFILE 

Yes 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
hi-cc Stratum (Plot size: ) %Cova Species? 
I. 

~ -
----
----

b ----
~- ----= Total Cover ----

Saoline/Shmb Stratum (Plot sizc:...l.m2-} 
I. Gutierrezia !nrothre 10 Yes ----
~- ----~- ----
~- ----5. ----

10 = Total Cover ----
1-te,h Stratum (Plot size:--1fil•___) 
I. Pascopyrum smilhii 35 Yes 

2 Poa secunda 10 No ----
3 Taraxacum offici,Jale 8 No ----
4 Achi/lea millefo lium 7 No ----
5 ----6. ----
7. ----
8. ----

60 = Total Cover ----
Woodv Vine Stratum (Plot size:_) 
I. ----
2. ----

= Total Cover ----
¼ Bare Ground in Herb Stratum _3_0_ 

Remarks: 

US Army Corps of Engmccrs 

October 2014 

Indicator 
Status 

UPL 

FACU 
FACU 
FACU 
FACU 

Is Ule Sampled Area 
within a " ~tland? Yes 

Dominance Test Worksheet 

Number of Dom inant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Strata: 

Percent of Dominant Species 
That Arca OBL, FACW, or FAC: 

Prevalence Index \\brk.shcct: 

No X 

0 

2 

0 

TotaJ % Cover of: Mu ltio lv bv: 
OBL species 0 x i = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 60 x4 = 240 
UPL species 10 x5 = 50 
Column Totals: 70 (A) 290 

Prevalence Index = B/A = 4.1 

HydrophyUc Vegeta Uon Indicators: 
I - Rapid Test for Hydrophytic Vegetati on --- 2 - Dominance Test is >50% ---
3 - Prcvalm cc Index is :5 3.01 

---

(A) 

(B) 

(NB) 

(B) 

4 - Morphological Adaptations' (Provide support ing --- data in Remarks or on a separate stiect) 
___ Problematic Hydrophytic Vegetation' (Explain) 

' Indicators of hydric soil an d wetland hydrology must be present, 
unless di&urbcd or oroblanatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams- Version 2.0 

TFN 6 2 /025 
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RAMACO 

October 2014 

Brook Min e 

SOIL Sampling Point: 1 OUT 

fronle DescrlpUon: (Descr ibe 10 the depth needed to document the lndlca lor or connrm the absence or Indicators). 

Depth MaLrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarks --- --- ---

0-4 10YR4/2 100 Clay loam --- --- --- ---
4-9 !0YR 3/2 JOO Clay loam 

--- --- ---
9-14 ! 0YR 5/2 JOO Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- - - - - - - ---

'T)pe: C=Conccntration. D=Depletion , RM=Reduced Matrix. CS~overed or Coated Sand Grains. 'Location : PL=Pore Lining, M=Matrix . 

~iydrlc Soll Indicator ,: (Applicable to all LRRs, unless olherwlse noted). Indicators for PtoblemaUc Hydrlc Soil s': 

Histosol (Al) 
---

Sandy Gleyed Matrix (S4) --- I cm Muck (A9) (LRR I, J) -_Histic Epipcdon (A2) ---Sandy Redox (S5) Coast Prairie Redox (Al 6) (LRR F, G, H) 

- Black Histic (AJ) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 
_ Hydrogen Sul fide (A4) 

---Loamy Mucky Mineral (F l) ___ High Plains Depression s (FJ6) 

- Stratified Laycn; (AS) (LRR F) ---Loamy Glcyed Matri x (F2) (LRR H outside of M LRA 72 & 73) 
_ 1 an Muck (A9) (LRR F, G, HJ ---Deplded Matin< (FJ) ___ Reduced Ve1tic (FIS) 
_ Dep lded Below Dark Surface (A 11) ---Redox Dark Surface (F6) Red Parent Material (TF2) 

- Th ick Dark Surface (A l 2) ---
Deplded Dark Surface (F7) Very Shallow Dark Surface (TF 12) 

_ sandy Mucky Mineral (SI) ---Redox Depressions (F8) Other (Explain in Remarks) 
_ 2 .5 cm Mucky Peat or Peat (S2) (LRR G, HJ ---High Plains Depressions (F l 6) 3Indicators of hydrophytic vegdation and wet land 

-5 cm Mucky Peat or Peat (SJ) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 
problematic. 

IRestrlcUve Layer (lf present): 

rr,i,e : Compacted layer 
Pepth (inches) 14" Hydr lc Soils Ptesent? Ye, No X 

Remarks: 

HYDROLOGY 

Indicators minimum of oner 
Surface Water (Al) 

High Water Tob ie (A2) 
Saturation ( A3) 
Water Marks (Bl ) 
Sediment Deposits (82) 

Drift Deposits (BJ) 

Algal Mat or Crust (84) 
Iron Deposits (85) 

uircd; check all that 
___ Salt Crusts (B I I) 

Aquatic Invertebrates (813) 
---Hydrogen Sulfide Oder (C l) 
- - - Dry-Season Water Table (C2) == Oxidized Rhizospheres along Living Roots (CJ) 

(where not ttlled) 

Inundation Visible on Aeria l Imagery (87) 
Water-S tained Leaves (89) 

Presence of Reduced Iron (C4) == Thick Muck Surface (C7) 
___ Other (Explain in Remarks) 

No X Depth (inches): ___ _ 
No--X--Deplh (inches): ___ _ 

--- ----

Second Indicators minimum of two re ired 
__ Surface Soi I Cracks (86) 

Sparsely Vegetated Concave Surface (88) 
Drainage Pauem s (B I 0) 
Ox idized Rhi zosphaes along Living Roots (C3) 

-- (where tilled) 

Cra)'fish Burrows (C8) 
--Saturation Visible on Aeria l Imagery (C9) 

Geomorphic Position (02) 
__ FAC-Neutra l Test (D5) 
__ Frost-Heave Hummocks (07) (LRR ~' ) 

aturation Present? 
includes ca illary fii n e) 

Yes 
Yes 
Yes No X Depth (inches): ___ _ ett and Hydrology Present? Yes No X 

cscribe Recorded Data (stream gauge. monitoring well , aerial photos, previous inspection), if available: 

em arks: 

US Anny Corps of Engineers Great Plains - Vasion 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: ------~B~ro~o~k~M_,_·n_e ______ City/County: _____ S_h_e_ri_dan/S __ h_a_i_dan _____ Sampling Date: 10/B no u 

ApplicanVOwner: _R_am_ a_co_L_L_C_ . _ _ _ _ ___ _ _ _ ___ _ ____ Stale: Wyomi ng Sampling Point: _ ___ IW_E_T _ _ _ 

lnvcstigator(s): -----~C~. W~o~od~._A_._ld_c ______ Scction , Township. Range: ;;::S::;<C::.·..:.l;;.0,"T:..:5c:7N.:..:.:., .:.:R;;::85::.W:.;__ _______________ _ 

Landform (hillslope, ta-race. etc.): _____ H_i_lls_l~op~c ____ Local relief (concave. convex. nooc): ____ c_o_n_c_av_c ___ Slope (%): __ 0;;.•..::2°.:.;¼;_ _ 

Subregion (LRR): Wcstan Great Plain s Lat : 44.927 2089679 Long: -107. 11 0964867 Datum: NAD 1983 HARN 

R6 Soil Map Unit Name : HAVERDAD-WORlliENTON COMPLEX, 0 TO 3 PERCENT SLOPES NW! classificati on: 

Arc climatic/l1ydrologic conditioos on the site typical for this time of year? Yes X No ____ (lfno. exp lain in Remarks.) 

Arc Vcgctalion ~ - Soil __ N_o __ . or Hydrology ~ significantly disturocd? Arc "Norm al Circumstances" prcsmt? Yes X No 

Are Vegetation ~ -Soil __ N_o __ . or Hydrology ~ nawrally problematic? (If needed. explain any answers in Ran arks .) 

SUMMARY OF F1NDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetati on Present? 

"ydric Soil Presmt? 

Yes No __ x __ 

Yes __ _ No X 

~clland Hydrology Present? Yes X No 

!Remarks: Pl -UP, P2-DOWN. P3-SOIL PROFILE 

VEGETATlON - Use scientific names of plants. 

Absolute Dominant Indicator 
lrrec ~•~•um (Plot size: ) %Cova Species? Status 
I. 

~ -
----
- - --

3 --- -
~- ----= Total Cover --- -
San line/Shrub Stratum (Plot size:-1.!!!1-} 
I. Artemisia /udoviciana 10 Yes UPL ----12 

l1 . ----
----~-

~. 
----
----IO = Total Cova ----

lu • ..., ~t~tum (P lot sizc:__!ml ___) 
I. Glycyrrhiza lepidota 15 No FACU ----12. Pa.rcopyrwn smilhii 60 Yes FACU ----l3. Rumexcri.spus 10 No FAC ----
4 . Taroxacum officinale IO No FACU 
5. Aclrillea millefa lium 5 No FACU ----6. ----
7. ----
8. ----

I 00 = TotaJ Cova ----
Woodv Vine Sir.tum (Plot size:___) 
I . --- -
2. ----

= Total Cova - ---
1/o Bare Ground in Herb Stratum 0 

Remarks: 

US Army Corps of Engmccrs 

I s the Sampled Area 
wtthJn a \\'elland'? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
·niat Arc OBL. FACW. or FAC: 

Total Number of Domin ant 
Species Across Al l Strata : 

Pa-cent of Dominant Species 

No X 

0 (A) 

2 (B) 

That Arca OBL. FACW, or FAC: 0 (NB) 

Prevalence Index \\u rksheet : 
Total % Cover of: Mu ltinlv bv: 

OBL species 0 XI = 0 
F ACW species 0 x 2 = 0 
FAC species 10 x 3 = 30 
F ACU species 90 x 4 = 360 
UPL species IO x 5 = 50 
Column Totals: 11 0 (A) 440 (B) 

Prcvalmce Index = BIA= 4.0 

HydrophyUc Vegcl.aUon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetatioo 
2 - Dominance Test is >50% --- 3 - Prevalence Index is .:s. 3.0 1 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Ran arks or ma separate sticct) 
_ __ Problem atic Hydroph~ic Vegetation' (Explain) 

'Indicators of hydric soil and wetland hydrology must be present. 
unless disturbed or prob lan atic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Vcrsmn 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point I WET 

fronle DescrlpUo n: (Descr ibe to lhe depth needed to document the Indicator or conrtrm the absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Remarks --- --- ---

0-6 I0YR4/2 100 Clay loam --- --- --- ---
Sandy clay 

6-10 I0YR 312 100 loam --- --- ---
10-20 I0YR4/2 95 5YR 516 5 C PL Sandy clay --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'l)ve: C=Cmcentration. D=Depletioo , RM=Reduced Matrix. C~overed or Coated Sand Gfains. 'Location : PL=Pore Lining. M=Matrix . 

Hydrlc Soll Indicators: (Applicable to all LRRs, unless otherwise noted). Indicators for ProblemaUc Hydrlc Solis': 

_Histosol (A I) ---Sandy Gleyed Matrix (S4) ---I cm Muck (A9) (LRR I, J ) 
_ Histic Epipedoo (A2) ---Sandy Redox (S5) Coast Prairie Redox (A 16) (LRR F, G, H) 
_ Black Histic (Al) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 
_ Hydrogen Sul fide (A4) ---Loamy Mucky Minera l (Fl) ___ High Plains Depression s (FI6) 
_ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matri x (F2) (LRR H outside or MLRA 72 & 73) 
_ I cm Muck (A9) (LRR F, G, H) Depicted Matirx (Fl) ___ Reduced Vertie (F IS) 

_ Depicted Below Dark Surface (All) ___ Redox Dark Surface (F6) ___ Red Parent Materi al (TF2) 
_ Thi ck Dark Surface (A 12) ---Depicted Dark Surface (F7) _ __ Very Shallow Dark Surface (TFI 2) 

_Sandy Mucky Mineral (S I) ---Redox Depressions (F8) Other (Explain in Remarks) 
_ 2.5 cm Mucky Peat or Peal (S2) (LRR G, H) ---High Plain s Depressi ons (F l 6) 3Indicators of hydrophytic vegetation and wetland 

_ 5 cm Mucky Peal or Peal (S3) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 
problematic. 

Rest rictive Layer (If present) : 

'!We: 
Deptl1 (inches): '1ydrlc Solis Present? Yes No X --- ----
Remarks: 

HYDROLOGY 

,__~l_n_di_c_al_ors~_m_in_im_um_o_f_o_ne_r ~"'-·red;~· _ch_e_c_k_a_ll_th_a_t ~a ~ I~------------- Second Indicators minimum of two re ired 
Surface Water (Al) ___ Salt Crusts (Bl I) __ Surface Soil Cracks (86) 

High Water Tobie (A2) Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (88) 
Saturat ion (A3) == Hydrogen Sulfide Oder (CI) --Drainage Patterns (B IO) 
Waler Marks (B I) ___ Dry-Season Waler Table (C2) --Oxidized Rhizospheres along Living Roots (Cl) 

Sediment Deposits (82) Oxidized Rhizospheres along Living Roets (C3) -- (where Ulled) 
Drift Deposits (83) --- (where not Ulled) __ Crayfish Burrows (C8) 

Alga l Mal or Crust (84) ___ Presence of Reduced Iron (C4) 

Iron Deposits (85) 'Jliick Muck Surface (C7) 

Inundation Visible on Aerial lm"8ery (87) == Otha- (Explain in Remarks) 
Water-Stained Leaves (89) 

aturation Present? 
includes capillary fhnge) 

Yes 

Yes 

Yes 

X ~:--x-~:: ):~:::; _I_0_-1_2'_' _ 

No X Depth (inches): ----

__ Saturation Visible on Aerial Imagery (C9) 

Gcomorphi c Position (02) 
FAC-Neutral Test (D5) 

__ Frost-Heave Hummocks (D7) (LRR F) 

Vetland Hydrology Present? Yes X No 

escribe Recorded Data (stream gauge. monitoring well , aeri al photos, previous inspection). if avai lable: 

1ler In channel not nowlng. Likely rrom recent snow melt . 

US Army Cotps of Engineers Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

ProjccVS itc : ------~B~ro~o~k~M=in~c _______ City/County: _____ S~h~c~ri~clan/S=~h~a-~i~dan~ ____ Sampling Date: I 0/2 3/2013 

Appli canVOwner: _R_am_ac_o_L_L_C~· __________________ Statc: Wyoming Sampling Point: ___ _ 2O~U_T _ _ _ 

lnvest igator(s): _____ M=·~K~a~st~en~·~S_. _W~in~t~ers~ ____ Scction. Township, Range: ~S_cc_._l_0.~T_5_7N_ R8_3_W ________________ _ 

Landfonn (hi llslope, terrace, etc.): _____ H_i_lls_lo~p_c ____ Local relief (concave, convex, none): ____ C_o_n_ca_v_c ___ Slope (%): __ 5_-1_~_¼_, __ 

Subregion (LRR): Westan Great Plains Lat: 44.926635017 Long: -1 07.100109534 Datum: NAD 1983 HARN 

Soil Map Unit Name: SHI NGLE-ROCK OUTCROP COMPLEX, 30 TO 50 PERCENT SLOPES NWI classification: Non.aquatic resource 

Are cl imatie/hydrologic conditi oos on the site typical for this tim e of year? Yes X No ____ (lfn o. explain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~ signi fican tly disturbed? Arc ''Normal Circumstances" presen t? Yes X No __ _ 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~ naturally problemat ic? (If needed, explain any an swers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: 
PS - Soil Profile 

Yes 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
Tr,e Stratum (P lot size: ) % Cover Species? 
I. - - --
2. ----
3. - ---
4. ----= Total Cover ----
Sanlin• iShrub Stratum (Plot size:..l.!Jtl ___} 
I. Artemisia trldentala 15 Yes ----
2. Ericameria nauseo.sa 15 Yes ----
3. - ---

14 ----~- ----
30 = Total Cova ----

Herb Stratum (Plot sizc:--1.!!J.1 _) 
I. Poa. secunda 15 Yes 

12 Bromus anensis 5 No ----
~- E qulsetum /ae-vigatum 10 Yes ----µ ----
~- ----
~- ----~- ----Is. ----

30 = Total Cova ----
Woodv Vine Strat um (Plot size:_) 
I. - - - -

12 - - - -
= Total Cover - - --

1/o Bare Ground in Herb SLratum 40 

!Remarks: 

US Ann y Corps of Engineers 

Indicator 
Status 

UPL 
UPL 

FACU 
FACU 
FAC 

----
----

ls the Sampled Area 
within a \M,lland? Yes 

Dominance Test Worksheet 

Number of Dominan t Species 
Thal Arc OBL, FACW, or FAC: 

Total Number of Domin an t 
Species Acros.s Al l Strata: 

Percen t of Dominant Species 

No X 

I (A) 

4 (B) 

·n,at Arca OBL, FACW, or FAC: 25 (NB) 

Prevalence Index ""rk.sheet: 
Total % Cover of: Multiolv bv 

OBL species 0 XI = 0 
F ACW species 0 x 2 = 0 
FAC species IO x 3 = 30 
F ACU species 20 x 4 = 80 
UPL species 30 x5 = 150 
Column Totals: 60 (A) 260 (B) 

Prevalence Index = Bi A= 4.33 

HydrophyUc VegetaUon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetation 
2 . Dominance Test is >50% --- 3 . Preva lence Indoc is .5. 3.01 

---
--- 4 • Morphological Adaptations1 (Provide supporting 

data in Ran arks or Cl1 a separate sheet) 
___ Problan alic Hydrophytic Vcgctalion1 (Explain) 

1lndicators ofh ydric soil and wetland hydrology must be present, 
unless disturbed or problanatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 
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RAMACO 

October 201 4 

Brook Mine 

SOIL Sampling Point: 20UT 

Pronle DescrlpUo n: (Descr ibe lo the depth needed to document the Indicator or confirm the absence or Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Ranarks --- --- ---

0-6 I0YR5/3 100 Clay loam - - - --- --- ---
6-20 IOYR4/2 100 Clay 

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
- - - --- - - - ---

'l)pe: C=Cooccntration, D=D<pletioo , RM=Rcduccd Matrix. CS=Covered or Coated Sand Grains. 'Locat ion : PL=Pore Lining, M=Matrix. 

Hydrlc Soll Indicators: (Applicable to all LRR, , unless otherwise noted). Indicators for Problematlc Hydrlc Soil s': 

Hist.osol (Al) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---
_ Histic Epipocloo (A2) --- Sandy Redox (S5) ___ Coast Prairie Redox (A16) (LRR F, G, HJ 
_ Black Histic (AJ) ---Stripped Matrix (S6) ___ Dark Surface (S7) (LRR G) 

_Hydrogen Su lfide (A4) ---Loamy Mucky Mineral (F i ) ___ High Plains Depressions (Fl6) 

_ Stratifiocl Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outsldeor M LRA 72 & 73) 

I cm Muck (A9) (LRR F, G , H) Depldcd Maline (F3) Reduced Vertie (FIS) ---
==Deplctocl Below Dant Surface (All) --- Redox Dark Surface (F6) Red Para1t Materia l (TF2) 

Thick Dant Surface (A l 2) ---Deplded Dark Surface (F7) ___ Very Shallow Dant Surface (TF12) 

==Sandy Mucky Mineral (SI) ---Redox Depressions (FS) Other (Explain in Ran arks) 

_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, HJ ---High Plains Depressions (F l 6) 31ndicators ofhydrophytic vegdation and wetland 

_5 cm Mucky Peat or Peat (SJ) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present , unless disturbocl or 
problemat ic. 

Resl.rlcUve Layer (Ir present): 

l)pe: 
Depth (inches): ~ydrlc Soll • Present? Yes No X --- --- -
Ran arks: 

HYDROLOGY 

1'--"='-'-'l"n""dic,;c::,at:,:ors=::::me.,in,,.in,cl:o,Um::.,_:oe:,f..::o::.,ne= r =ui:.:.red;=· .::ch:.::e:.::c::ck..::a,,.11.,,u,.,, atc..::,=.1.L_-,,---,----------- Second Indicators minimum of two re uircd 
Surface Water (Al) ___ Salt Crusts (B l I) __ Surface Soil Cracks (86) 
High Water Table (A2) Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (88) 
Saturation (AJ) ---Hydrogen Sulfide Oder (C I) --Drainage Patterns (BIO) 
Water Marks (BI) ---Dry-Season Wata Table (C2) --Oxidized Rh izosphercs along Living Roots (C3) 

Sediment Deposits (82) 

Drift Deposits (83) 
Algal Mat or Crust (84) 
Iron Deposits (85) 

--- Oxidizocl Rhizospheres along Living Roots (C3) -- (where Wied) 

--- (where not Ul led) Crayfish Burrows (CS) 

Inundation Visible on Aeria l Imagery (87) 

Water-Stained Leaves (89) 

No 

Presence of Reduced Iron (C4) 
- Thick Muck Surface (C7) 
___ Other (Explain in Remarks) 

X Depth (inches): Yes 

Yes 

Yes 

No--X-- Depth (inches) : ----

aturation Present? No X Depth (inches): ___ _ 

includes capill frin e) 

Saturation Visible on Aerial Imagery (C9) 
Gcomorphic Position (D2) 
FAC-Neutral Test (D5) 

Frost-Heave Hummocks (D7) (LRR F) 

etland Hydro logy Present? Yes No X 

escribe Recordocl Data (stream gauge, moni toring we ll , aerial photos, previous inspection), if available: 

an arks: 

US Army Corps of Engineers Great Plains - Vasi on 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

ProjecVSite: ------~B_ro_o_k_M_i_n_c _______ City/County: _____ S_h_c_ri_dan/S __ h_er_i_dan _____ Samp ling Date: I 0/23/2013 

ApplicanVOwner: _R_am_a_co_L_L_C_. __________________ State : Wyoming Sampling Point : ____ 2W_E_T __ _ 

lnvcstigator(s): _____ M_._K_a~st_cn~,_S_._W_i_nt_er_s _____ Section, Township. Range: _S_cc_._1_0,~T_5_7N~ , _R_85_W ________________ _ 

Landform (hillslopc, terrace, etc.): _____ R_cs_crv_ o_ir ____ Local relief (concave, convex, none): ____ C_o_n_ca_v_c ___ Slopc (%): ___ 0-_2'l_¼ __ 

Subregion (LRR): Western Great Plains Lat: 44.926881403 Long: -107.09992844 Datum: NAD 1983 HARM 

PEMh &PABh Soil Map Unit Name: SHINGLE-ROCK OUTCROP COMPLEX, 30 TO 50 PERCENT SLOPES NWI classification: 

Arc climaticihydrologic conditions on the si te typical for this time of year? Yes X No ____ (Ifno, exp lain in Remarks.) 

Arc Vegetat ion ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc ''Normal Circumstances" present? Yes X No 

Arc Vegetat ion ~ -Soil __ N_o __ . or Hydrology ~ naturally problematic? (I f needed, explain any answers in Ranarks .) 

S lThlMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

jlcmarks: 

Yes X 

Ycs __ x_ 

Yes X 

No 

No 

No 

1>5 - Upstream, P6 - Downstream, P7 - Soil Profile 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
Tree si~•um (Plot size: ) % Cover s2ecies? 
I. ----
2 ----
3 ----
4. ----

- Total Cover ----
Sao lin2/Shmb Stratum (Plot sizc:_j 
I. ----
2. ----
3 ----
4. ----
5 ----= Total Cover ----
1-J,m Stra•um (Plot size:---1!nl_J 
I Horrieum jubaJum 20 No ----
2. Rumex crispus 10 No ----
3 Convolvulus arve,Jsfs 10 No ----
1. Juncus balticus 70 Yes ----
5. - - --
6. ----
7 ----
8. ----

11 0 = Total Cover ----
Woodv Vine Stratum (Plot size:___) 

----
2. ----

= Total Cover ----
¼ Bare Ground in Herb Stratum 0 

Remarks: 

US Army Corps of Engineers 

Indicator 
Status 

FACW 
FAC 
UPL 

FACW 

Is the Sampled Area 
within a \\'elland? Yes X 

Dominance Test Worksheet 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Strata : 

Pa-cent of Dominant Species 

No 

I (A) 

I (B) 

That Area OBL, FACW, or FAC: 100 (NB) 

Prevalence Index W>rksheel: 
Total % Cover of: Mu ltiolvbv: 

OBL species 0 x i = 0 
F ACW species 90 x2 = 180 
FAC species 10 x3 - 30 
F ACU species 0 x4 - 0 
UPL species 10 x5 = 50 
Column Totals: 11 0 (A) 260 (B) 

Prcvalmce Index= 8 / A = 2.36 

HydrophyUc Vegela Uon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetation 
X 2 - Dominance Test is >50% ---
X 3 - Preva lence Index is~ 3.01 

---
--- 4 - Mmphological Adaptations' (Provide supporting 

data in Remarks or on a separate sheet) 
___ Problematic Hydrophytic Vegetation' (Explain) 

'Indicators of hydric so il and wetland hydrology must be present , 
unless disturbed or oroblcrnatic. 

Hydrophyllc 
Vegeta tion 

Yes X No Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 2WET 

ProRle Descrlptlon: {Describe to the depth needed to document the Indicator or connrm the absence of Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Remarks --- --- ---

0-7 I0YR4/ I 70 7.5YR 516 30 C PL Clay loam 
--- --- --- ---

1-20 I0YR 3/2 95 I0YR6/8 5 C PL Clay loam 
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'T)pe: O=C01cC1tration. D=Dcpletim , RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining, M=Matrix . 

Hydrlc Soll Indicators: (Applicable to all LRRs, unless otherwise noted)_ Indicators for Problematlc Hydrlc Soil s': 

Histosol (Al) Sandy GI eyed Matrix (S4) I cm Muck (A9) (LRR I, J) - --- ---
_ Histic Epipedm (A2) ---Sandy Redox (S5) Coast Prairie Redox (Al 6) (LRR F, G, l0 

_ Black Histic (A3) ---Str ipped Matrix (S6) Dark Surface (S 7) (LRR G) 

_ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl ) ___ High Plains Depressions (Fl6) 

_ Stratified Layers (AS) (LRR F) Loamy Glcyed Matrix (F2) (LRR 1-1 out.side or M LRA 72 & 73) 

_I an Muck (A9) {LRR F, G, H) X Dep leted Matirx (F3) Reduced Vertie (Fl 8) 

_ Dep leted Below Dark Surface (A 11 ) X Redox Dark Surface (F6) Red Parent Material (TF2) 

_ Thick Dark Surface (A12) ---Depleted Dark Surface (F7) Very Shallow Dark Surface (TFl2) ---
---Other (Explain in Ran arks) _ Sandy Mucky Mineral (S I) ---Redox Depressions (F8) 

_ 2 .5 cm Mucky Peat or Peat (S2) (LRR G, H) ---
High Plains Depressions (Fl 6) 31n di cat ors of hydrophyt ic vegetation and wetland 

_5 an Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR 1-1) hydrology must be present. unless disturbed or 
oroblematic. 

Restrictive Layer (Ir present) : 

T)pe: 
Depth (inches): Hydrlc Soils Present? Yes X No --- ----
Remarks: 

HYDROLOGY 

Indicators minimum of oner Second Indicators minimum of two re ired 
1--~S~u_rf_a_c_e_W_a~t..-~(A-I )----~-~----~~--------------___ Surface Soil Cracks (86) 

High Water Tob ie (A2) X Aquatic Invertebrates {Bl 3) Sparsely Vegetated Concave Surface (BS) 
Saturation (A3) ---Hydrogen Sulfide Oder (C l) --Drainage Pauems {B IO) 
Water Marks {Bl ) ---Dry-Season Water Table (C2) -X-Oxidized Rhi zospheres along Living Roots (C3) 
Sediment Deposits (82) ---Oxidized Rhizospheres along Living Roots (C3) -- (where Wied) 

Drift Deposits (83) --- (where not tilled) Crayfish Burrows (CS) 

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) 
Iron Deposits (85) ==Thick Muck Surface (C7) 
Inundat ion Visible on Aeria l Imagery (87) ___ Other (Exp lain in Remarks) 

Water-Stained Leaves (89) 

aturation Present? 
includes ca illary fiin e) 

Yes 

Yes 
Yes 

X Depth (inches) : __ 6_· __ 
No--X--Depth (inches) : ___ _ 
No 

No X Depth (inches) : ___ _ 

~Saturation Visible on Aerial Imagery (C9) 
__ Gcomorphic Position (02) 

F AC-Neulil! I Te51 (D5) 
Frost-Heave Hummocks (D7) (LRR F) 

etiand Hydrology Present? Yes X No 

cscribc Recorded Data (stream gauge. monitoring well. aerial photos, previous inspection), if available: 

ater much deeper In reservoir. 

US Army Corps of Engineers Great Plains - Vasion 2.0 
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RAMACO 

October 201 4 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ite : _______ B_ro_o_k_M_in_c _______ City/County: ____ _;Scchc,<ccric.=dan/S==chcc«c_ic.=dan=----Sampling Date: I 0/22/2013 

Appli cant/Owner: _R_am_ac_o_L_L_C_. __________________ Statc: Wyoming Samp ling Point : ____ 3O_U_T __ _ 

Invcstigator(s): _____ M_._K_a_st_cn~,_S_._W_i_nt_c_rs _____ Scction, Township, Range: ""S'-cc"-.-'-14-"''-'T'-'5'-'7N-'-"-, '-R"'8'-5W'-'------------------

Landforrn (hillslopc, terrace, etc.): _____ T'-c"-rr'-'a"-cc'--____ Local relief (concave, convex, none): ____ C'-o_n_v_ex ____ Slopc (%): --'-3-_7_%'---

Subregion (LRR): Wc!la-n Great Plains Lal : 44.9219938133 Long : -107.089106939 Datum: NAD 1983 HARN 

Soil Map Unit Name: ZIGWE ID-KISHONA-CAMBRIACOMPLEX, 6 TO 15 PERCENT SLOPES NWl classification : Non-aquatic rc9:)urcc 

Are climatic/hydrologic conditions on the site typical for this time of year? Yes X No ____ (lf no, explain in Remarks.) 

Arc Vegetation ~ - Soil __ N_o __ . or Hydrology ~ sign ifican tly disturbed? Arc "Normal Circumstances" present? Yes X No 

Are Vegetation ~ - Soil __ N_o __ , or Hydrology ~ naturally problemat ic? (If needed, explain any answers in Ra-narks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

~ ydrophytic Vegetation Present? 

~ ydric Soil Present? 

!Wetland Hydrology Present? 

!Remarks: 
IP! 2 - Soil Profile 

Yes __ _ No X 

Yes No X 

Yes No X 

VEGETATrON - Use scientific names of plants. 

Absolute Dominant 
tT.-.. e Stratum (Plot size: ) % Cover s eccies? 
I. ----
~- ----
~- ----
~- ----= Total Cover ----
~anlin•/Shmb Siralum (Plot sizc:...l!!Jl_·} 
I. Ar1emisia 1riden1a1a 25 Yes ----
~- Opu.n1ia polyacaJ11ha 20 Yes ----
~- ----~- ----
6 ----45 = Total Cover ----
Herb Stratum (P lot sizc:---1!!!' _) 
I. Bromus teclorum 30 Yes ----2 Pascopyrum smilhii 20 Yes ----~- PoaproJen.sis 15 Yes 

n. Bania sie~eriana 3 No ----
6. ----
~- ----
7. ----
~- ----

68 = Total Cova-----
Woodv Vine Stratum (Plot size:____) 
I. ----
~ - ----

= Total Cova-----

1/o Bare Ground in Herb Stratum 0 

Remarks: 

US Army Corps of Engmccrs 

Indicator 
Status 

UPL 
UPL 

UPL 
FACU 
FACU 
UPL 

----

----

Is !he Sampled Area 
within a Welland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
Thal Arc OBL, FACW, or FAC: 

Tota l Number of Dominant 
Species Across Al l Strata: 

Percent of Dominant Speci es 

No X 

0 (A) 

5 (B) 

That Arca OBL, FACW, or FAC: 0 (NB) 

Prevalence Index \\brksheet : 
Total % Cover of: Multiolvbv: 

OBL species 0 x I = 0 
F ACW species 0 x 2 = 0 
FAC species 0 x 3 = 0 
F ACU species 35 x4 = 140 
UPL species 78 x5 = 390 
Column Totals: 11 3 (A) 530 (B) 

Prevalence Index= 8 / A= 4.7 

Hydrophy Uc Vegetatlon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetation 
2. Dominance Test is >50% --- 3. Prevalen ce Indoc is~ 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Ra-narks or on a separate sheet) 
___ Probla-natic Hydrophytic VcgctaJion1 (Explain) 

' Indicators ofhydric soil and wetland hydrology must be present, 
unless di!lUrbcd or probla-n atic. 

1-lydrophyUc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 

TFN 6 2/025 
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RAMACO 

October 201 4 

Brook Min e 

SOI L Sampling Point 30UT 

rrome Descrlptlon: (Describe to the depth needed to document the Indicator or confi rm the absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Rcmarlcs --- --- ---

0-6 I0YR4/2 100 Clay loam --- - -- --- ---
5-20 I0YR 4/3 100 Clay loam 

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- - -- ---
--- --- --- ---
--- - -- - -- ---
--- --- - -- - - -

t1ype: C=Cmcentration, D=Depletioo , RM=Reduced Matrix, CS=Covered or Coated Sand Grain s. 'Location : PL=Pore Lining, M=Matrix. 

'1)'drlc Soll Indicator,: (Applicable to all LRRs, unless otherwise noted). Indicators for Problemallc Hydrlc Soils': 

- Histosol (Al ) ---Sandy Gleyed Matrix (S4) 
- --

1 cm Muck (A9) (LRR I, J) 
_ Histic Epipedoo (A2) - --Sandy Redox (S5) Coast Prairie Redox (A16) (LRR F, G, H) 

- Black Histic (A3) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 

- Hydrngen Su I fid e (A4) ---Loamy Mucky Minera l (F l) ___ High Plains Depressions (Fl 6) 

_ Stratifi ed Layers (A5) (LRR F) --- Loamy Gleyed Matrix (F2) (LRR H outside or MLRA 72 & 7J ) 

-' cm Muck (A9) (LRR F, G, H) ---Depld ed Mali rx (F3) _ __ Reduced Vertie (FI S) 
_ Depicted Below Darlc Surface (A 11) ---Redox Dark Surface (F6) Red Parent Material (TF2) 

- Th ickDarlc Surface (A12) ---Depict ed Dark Surface (F7) Very Shallow Darlc Surface (TF 12) 

- Sandy Mucky Mineral (Sl ) ---Redox Depressions (FS) Other (Explain in Rcmarlcs) 
_ 2.s cm Mucky Peat or Peat (S2) (LRR G, H) 

---
High Plains Depressions (F l 6) 3Indicators of hydrophytic vegetation and wetland 

- 5 cm Mucky Peat or Peat (SJ) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present , unless di turbed or 
problematic. 

iRestrlctlve Layer (If present) : 

riw e: 
pepth (inches): Hydrlc Soils Present ? Yes No X --- ----
'1,emarlcs: 

HYDROLOGY 

1--~I_n_di_c_at_ors~n_1_in_in_1_um_o_f_o_ne_ r ~ui_red;~ · _ch_e_c_k_a_ll_U,_at~~ ~ ------------- Second Indicators minimum of two re ired 
Surface Water (Al ) ___ Salt Cru sts (Bl 1) __ Surface Soil Cracks (86) 

High Water '11tble (A2) Aquati c Invertebrat es (8 13) Sparsely Vegetated Concave Surface (BS) 
Saturation (A3) ---Hydrogen Sulfi de Oder (Cl) --Drainage Pattern s (B IO) 
Water Marlcs (B I) - - - Dry-Season Wala Table (C2) --Ox idized Rh izospha es along Living Roots (CJ) 

Sediment Deposits (82) Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 

Drift Deposits (BJ) (where not tllled) __ Crayfish Burrows (CS) 
Algal Mal or Crust (B4) Presence of Redu ced Iron (C4) __ Saturation Visib le on Aaial trnagery (C9) 
Iron Deposits (85 ) == Thick Muck Surface (C7) __ Geomorphi c Position (D2) 
Inundation Visible on Aerial Imagery (8 7) ___ Otha (Explain in Remarlcs) __ FAC-Neutra l Test (D5) 
Water-Stained Leaves (89) __ Frost-Heave Hummocks (D7) (LRR F) 

No X Depth (inches): ___ _ 
No--X--Depth (inches) : ___ _ 

Yes 

Yes 
Yes No X Depth (inches) : ___ _ etland Hydrology Present? Yes No X 

includes ca il lary frin e) 
escribe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspect ion) , if available: 

US Arm y Corps of Engineers Great Plains - Va si on 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ite: _______ B_ro_o_k_M_in_e _ _____ _ City/County: _____ Sc...h~e~ri~clan/S='-h~a-'-i~dan~ ____ Samp li ng Date: I 0/22/2013 

Applican VOwner: _R_am_ac_o_L_L_C_. __________________ Statc: Wyoming Sampling Point: _ _ _ 3'-W--"E~T __ _ 

lnvestigator(s): _____ M_. _K_a_st_en~,_S_. W_in_t_ers _____ Section. Township. Range: _S_ec_._1_4,~T_5_7N~ . _R_8_5W ___ _ _ ___________ _ 

Landfonn (hillslope, ta-race, etc .): ___________ Local relief (concave, convex, none): ____ C_o_n_ca_v_e ___ Slope (%): ___ 0-_2'l_¼ __ 

Subregion (LRR): We>tcm Great Plain s Lat: 44.92 19682 155 Long: -107 .089029986 Datum : NAO 1938 HARN 

PEM Soil Map Unit Name: ZIGWEID- KISHONA-CAMBRJA COMPLEX. 6 TO 15 PERCENT SLOPES NWI classification: -------------
Are climatie/hydrologic conditi cns on the site typica l for this time of year? Yes X No ____ (Ifn o, explain in Remarks.) 

Are Vegetation ~- Soil _ _ N_o __ . or Hydrology ~ signi fican tly disturbed? Arc "Nonnal Circumstances" present? Yes X No 

Are Vegetation ~ . Soil __ N_o __ . or Hydrology ~ naturally problematic? (If needed, explain any answers in Rem arks.) 

SUMMARY OF Fl.NDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

IHydrophytic Vegetation Present? 

lflydric Soil Prescm ? 

!Wetland Hydrology Present? 

!Remarks: Dammed upstream 

Yes X 

Yes X 

Yes X 

IP9 · Upstream. PIO· Downstream. PI I - Soil Profile 

No 

No 

No 

VEGETATlON - Use scientific names of plants. 

Absolute Dominant 
m-cc Stratum (Plot size: ) %Cova- s eccies? 
I. ----

12 ----b. ----
~- ----

= Total Cover ----
lsan lino/Shmb Stratum (Plot sizc:_ -l 
I. ----12. ----~- ----
~- ----
5 ----

= Total Cova-----
T-J,.-h Stratum (Plot sizc:--1!l!1 _J 
I. Carex nebrascensis 95 Yes 
2 Juncus bal1icus 2 No ----
3. Maclraerwzthero canescens 3 No ----
4 ----
5 ----
6. ----
7. ----
8. ----

100 = Total Cova ----
Woodv Vine Stratum (Plot size:_) 
I. ----
2. ----

= Total Cova ----

1/o Bare Ground in Herb Stratum 0 

Remarks: 

US Army Corps of Engin eers 

Indicator 
Status 

OBL 
FACW 
UPL 

----

Is Ute Sampled Area 
wllltln a \\\,!land? Yes X 

Dominance Test Worksheet 

Number of Dominant Species 
TI1at Arc OBL, FACW, or FAC: 

Tota l Num ber of Domin an t 
Species Across Al l Strata : 

Pa-cait of Domin ant Species 

No 

I (A) 

I (B) 

Thal Arca OBL, FACW, or FAC: 100 (AIB) 

Prevalence Index \\llrk5heel: 
Total % Cover of: Mu ltiply by: 

OBL species 95 XI = 95 
F ACW species 2 x2 = 4 
FAC species 0 x 3 = 0 
F ACU species 0 x4 = 0 
UPL species 3 x 5 = I 5 
Column Totals: 100 (A) 114 (B) 

Prcvalm ce Index = 8 /A= 1.1 4 

HydrophyUc VegelaUon Indicators: 

--- 1 - Rapid Test for Hydrophyt ic Vcgetatioo 
X 2 . Dominance Test is >50% ---
X 3 . Prcvalai. cc Index is s 3.01 

--- 4 - M01phological Adaptations' (Provide supporting 
--- data in Rem arks or CJ1 a separate sheet) 
_ _ _ Problem atic Hydrophytic Vegetation' (Explain) 

'Indicators ofh ydri c soil and wetland hydrology mu t be present. 
unless di!turbcd or problem atic. 

HydrophyUc 
Vegetation 

Yes X No Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 3WET 

ProRle Descrlptlon: (Desai be to the depth needed to document the Indicator or confirm t.he absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarlcs --- --- ---

0-5 I0YR4 /2 90 5YR 4/6 IO C PL Silt loam --- --- --- ---
5-20 2.5Y5/ l 85 7.5YR4/6 15 C PL Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'l)pe: C=Concentration. D=Depletion, RM=Reduced Matrix. CS~overed or Coated Sand Grains. 'Location : PL=Pore Lining. M=Matrix. 

lydrlc Soll Indicator,: (Applicable to all LRRs, unless otllerwlse noted) . Indica tor, ror Problematlc Hydrlc Soil s': 

,____Histosol (Al) ---Sandy Gleyed Matrix (S4) 
---

I cm Muck (A9) (LRR I, J) 

_Histic Epipedon (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al 6) (LRR F, G, H) 

,____ Black Histic (AJ) Stripped Matrix (S6) Dark Surface (S7) (LRR G) 
,____ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) High Plains Depressions (F 16) ---
_ Stratified Layers (A5) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

,____I cm Muck (A9) (LRR F, G, H) X Deplded Malirx (FJ) ---Reduced Vertie (Fl 8) 
_ Depicted Below Dark Surface (Al I) Redox Dark Surface (F6) Red Parent Material (TF2) 
,____ Thick Dark Surface (Al 2) Deplded Dark Surface (F7) ___ Very Shallow Dark Surface (TF I 2) 
,____ Sandy Mucky Mineral (SI) ___ Redox Depressions (FS) Other (Explain in Remarks) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plain s Depressions (F I 6) 1In dicators ofhydrophytic vegdation and wdland 

,____5 cm Mucky Peat or Peat (SJ) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 
problematic. 

~esl.rlctlve Layer (Ir present): 

!)-pc: 
pepth (inches): Hydrlc Soils Present? Yes X No --- ----
Remarks: 

HYDROLOGY 

r:-:---'::-l_nd~i_ca_tc:-ors~(m---,-in,...im,.,-um_o_f_o_ne_r ~ui_red;~_ch_e_c_k_a_ll _th_a__,t ~ ....... -----::,...,....,----------- Second Indicators minimum of two re ire 
Surface Wala (Al) ___ Salt Crust s (B 11 ) __ Surface Soil Cracks (B6) 

High Water Thble (A2) Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (BS) 
Saturation (AJ) -X-. -Hydrogen Sulfide Oder (C l) --Drainage Patterns (BIO) 
Water Marks (BI ) _ Dry-Season Wala Table (C2) --Oxidized Rhi zosphaes along Living Roots (CJ) 

Sediment Deposits (B2) _X __ Oxidized Rhizospheres along Living Roets (CJ) -- (where tilled) 

Drift Deposits (83) (where not IJl!ed) Crayfish Burrows (CS) 
Algal Mat or Crust (84) ___ Presence of Reduced Iron (C4) - X-Saturation Visible on Aerial Imagery (C9) 

Iron Deposits (B5) ___ Thick Muck Surface (C7) X Geomorphic Position (02) 
Inundation Visible on Aeria l Imagery (B7) ___ Other (Explain in Remarks) __ FAG-Neutral Test (D5) 

Water-Stained Leaves (B9) _ X_Frost-Heave Hummocks (07) (LRR F) 

No Depth (inches) : Y' 
No ___ Depth (inches) : --! 0,-, .. --

Yes X 

Yes X 

Yes X No == Depth (inches) : __ 0_" __ etland Hydrology Present? Yes X No 

escribe Recorded Data (stream gauge. monitoring well, aerial photos, previous inspection). if available : 

emarks: 

US Army Corps of Engineers Great Plains - Vasi on 2.0 

TFN 6 2/025 
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RAMACO 

October 2014 

Brook Mine 

WETLAND D ETERMINATION DATA FORM-Great Plains Region 

Project/Site: --------=B..:.ro:.;oc.ck:..:M~inc.c _______ City/County: _____ S_h_e_ri_dan/S_c.h_er_idan _____ Sampling Date: I 0/22/2013 

ApplicanVOWner: _R..:.am_ac'--o_Lc.Lc.Cc... __________________ State: Wyoming Sampling Point : ____ 4O_U_T __ _ 

lnvestigator(s): _____ M=·c.K~ac.stc.en~,_S_._W_in_t_ers _____ Section, Township, Range: =S.=cec::.c·..:1..:.4,_, T:.;5:..:7N..:..:,.,.:;R:::8;::.5W;.:.... _______________ _ 

Landform (hillslopc, terrace. etc.): _____ H_i_lls_lo~p_e ____ Local relief (concave, convex, none): ____ N_on_ e ____ Slope (%): __ .;.0·..:;3..:.%:..... _ 

Subregion (LRR): Western Great Plains Lat : 44.92 15535347 Long: -107.089231939 Datum: NAD 1983 HARN 

Soil Map Unit Name: ZIGWELD-K ISHONA-CAMBRJA COMPLEX. 6 TO 15 PERCENT SLOPES NW! classification : Non-aquatic resource 

Aic climalic/hydrolog ic conditims on the site typica l for this time of year? Yes X No ____ (lfno. aplain in Remarks.) 

Are Vegetation ~ -Soil __ N_o __ , or Hydrology ~ significantly disturbed? Are "Normal Circumstances" presa,t? Yes X No 

Are Vegetation ~ -Soil __ N_o __ , or Hydrology ~ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY 0 1'' FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

IHydrophytic Vegetati on Present? 

IHydric Soil Present? 

/Wetland Hydrology Present? 

!Remarks: 
!No photo of Soil Profile 

Yes 

Yes 

Yes 

No __ X __ 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator 
hree Stratum (Plot size: ) %Cova- Species? Status 
I. ----

12 ----
LJ . ----
14 - - - - = Total Cover ----
~an lino/Shrub Stratum (Plot size:_l 
I. ----12 ----
~ - ----~- ----
ls ----

= Total Cova ----
1-lerb St~t"m (Plot si ze:___1_!nl _) 
I. Elymu.s lanceolaJus 50 Yes FACU ----~- Poapralensi.s 40 Yes FACU ----LJ . ----14. ----ls . ----

16 ----17. ----18 ----
90 = Total Cova ----

lwoodv Vi ne Stratum (Plot size:___) 
I. 

~-
- - - -
----

= Total Cover ----
1/o Bare Ground in Herb Stratum 10 

[Remarks: 

US Army Corps of Engineers 

Is Ule Sampled Area 
within a \\\elland? Yes 

Dominance Test Worksheel 

Number of Dominan t Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Percait of Dominant Species 

No X 

0 (A) 

2 (B) 

Thal Arca OBL. FACW, or FAC: 0 (NB) 

Prevalence Index \\'o r ksheet : 
Total % Cover of: Multiolv bv: 

OBL species 0 XI = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 90 x4 = 360 
UPL species 0 x 5 = 0 
Column Totals: 90 (A) 360 (B) 

Prevalence Index = Bi A= 4.0 

HydrophyUc Vegetatlon Indicators: 

--- I • Rapid Test for Hydrophytic Vegetation 
2 - Dominance Test is >50% ---
3 - Prevala,ce Index is _:S 3.01 

---
--- 4 - Morphological Adaptations1 (Provide Stlpporting 

data in Remarks or on a separate sheet) 
___ Problematic Hydroph)'1ic Vc:getation 1 (Explain) 

' Indicators of hydric soil and wetland hydrology must be present. 
~nless disturbed or prob lanatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 

TFN 6 2 /025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 40UT 

~oRle DescrlpUon: (Describe lo lhe depth needed to document the Indicator or confirm the absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moisl) % Color (moist) % ~ Loc2 Texture Remarks --- --- ---

0-7 I0YR4/2 100 Clay loam --- --- --- ---
7-20 l 0YR 5/3 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'T)-pe : C=Coocentration. D=Depletioo, RM=Reduced Matrix. CS=Covered or Coated Sand Grains. ltocation : PL=Pore Lining, M=Matrix. 

'"1ydr1c Soll Indicators: (Applicable to all LRRs, unless otherwise noted). Indicators ror Problemallc Hydrlc Soll<': 

f---Histoso l (Al) ---Sandy Gleyed Matrix (S4) 
---

l cm Muck (A9) (LRR I, J ) 

>---Histic Epipedoo (A2) ---Sandy Redox (S5) Coast Prairie Redox (A l6) (LRR F, G, H) 

Black Histic (A3) Slripped Matrix (S6) Dark Surface (S 7) (LRR G) ---
f---Hydrogen Su lfide (A4) ---Loamy Mucky Mineral (Fl ) ___ High Plains Depressions (Fl6) 

>---Stratified Layers (A5) (LRR F) ---Loam y Gleyed Matrix (Fl) (LRR Houlsldeor MLRA 72 & 73) 

f---1 cm Muck (A9) (LRR F, G, H) ---Depleted Malirx (FJ) ___ Reduced Vertie (Fl 8) 

>---Depleted Below Dark Surface (A l I) ---Rcdox Dark Surface (F6) Red Para11 Material (TF2) 

Thick Dark Surface (AI 2) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF 12) 
---

>---Sandy Mucky Mineral (S I) ---Redox Depressions (F8) Other (Explain in Remarks) 

>----2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressioos (F l 6) ' Indicators ofhydrophytic vegetation and wetland 

f---5 cm Mucky Peat or Peal (SJ) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 
problematic. 

~ estr lcllve Layer (Ir present) : 

rri,i,c: 
Pepth (inches): Hydrlc Solis Present? Yes No X --- ----
[Remarks: 

HYDROLOGY 

Indicators minimum of oner uired; check all that Second Indicators minimum of two re uire 
f--'=~Su=rf~a~ce~W=at~cr=(A~l~)=-~-==~--=--=--=--=--_-SJa~II-C~ru-st-s-=(B=-1,..,1-=-)----------__ Surface Soil Cracks (B6) 

High Waler l'ablc (A2) 

Saturation (A3) 

Waler Marks (BI) 
Sediment Deposits (Bl) 
Drift Deposits (BJ) 

Algal Mat or Crust (B4) 
Iron Deposits (BS) 
Inundation Visible on Aerial lmagcry (B7) 
Waler-Stained Leaves (89) 

Aquatic Invertebrates (813) 
---Hydrogen Sulfide Oder (C l) 
---Dry-Season Wala Table (Cl) 

Oxidized Rhizospheres along Living Roots (Cl) 

(where not Ulled) 
Presence of Reduced Iron (C4) 
Thick Muck Surface (C7) 

___ Other (Explain in Remarks) 

No X Depth (inches): 
No--X-- Depth (inches): ----

Sparsely Vegetated Concave Surface (88) 
--Drainage Patterns (BIO) 

Oxidized Rhi zospheres along Living Roots (CJ) 
(where lllled) 

Crayfish Burrows (CS) 
--Saturation Visible on Aerial Imagery (C9) 
--Geomorphic Positioo (D2) 

FAC-Neulral Test (D5) 
__ Frost-Heave Humm ocks (D7) (LRR F) 

aturation Present? 
includes capi llary fringe) 

Yes 

Yes 
Yes No X Depth (ind1es) : ___ _ etland Hydrology Pre,ent? Yes No X 

escribc Recorded Data (stream gauge. monitoring well, aerial ph otos, previous inspection). if available: 

en1arks: 

US Army Corps of Engineers Great Plains - Version 2.0 

TFN 62/025 
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RAMACO 

October 2014 

Brook Mine 

WETLAND D ETERMINATION DATA FORM-Great Plains Region 

Project/Site: _______ B_ro_o_k_M_in_e _______ City/County: _____ S_h_e_ri_daJ_i/S_h_a-_i_dan _____ Sampling Date: 10/22/2013 

Applicant/Owner: _R_am_ac_o_L_L_C_. __________________ Statc: Wyoming Sampling Point : ___ 4_W_E_T __ _ 

lnvestigator(s): ____ ...;M=·.ccKccaccstccen"',-"S"-. -'-W'-'incctcccrscc_ ____ Section, Township, Range: _S_ec_._1_4~, T_5_7_N~,_R_8_5W ________________ _ 

Landfonn (hillslope, ta-race, etc.): -----"S"h-'-orcce _____ Local relief (concave, convex, none): ___ ...;C:..;o;.;;n.;;.ca=-vcce __ ___;Slope (%) : __ o_-_2°_¼ __ 

Subregion (LRR): Westa-n Great Plains Lat : 44.92 15629819 Long: -107.089321336 Datum: NAD 1983 HARN 

Soil Map Unit Name: ZIGWEID-K ISHONA-CAMBRIA COMPLEX, 6 TO 15 PERCENT SLOPES NWI classification: -----~P~AB~-'-"------

Arc climaticA1ych-o logic conditioos on the site typical for this time of year? Yes X No ____ (lfno, exp lain in Remarks.) 

Are Vegetation ~ - So il ~ . or Hydrology ~ significantly disturbed? Are "Nonna! Ci rcumstances" present? Yes X No 

Are Vegetation ~ - So il __ N_o __ . or Hydrology ~naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS -Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Yes 

Yes~ 

Yes X 

No X 

No __ _ 

No 

ls u,e Sampled Area 
wi thin a \Vetland? Yes X No 

Remarks: Heavily gr azed. Dammed upstream. Sampled area Is a wetland. Vegetation ls problematic due to overgrazing. 
Pl 3 - Upstream, Pl4 - Downstream, Pl5. Soil Profile 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator Domina nce Test Worksheet 
Tree ~tratun (Plot size: \ %Cova seccics? Status 
I. Number of Dom inant Species ----
2. ·niat Are OBL, FACW, or FAC: 0 (A) ----
3. ----
4. Total Number of Dominant ----= Total Cover Species Across Al l Strata: 3 (B) ----

l<;anlin•/Shmb Stratum (Plot size:_j Pa-can of Dominant Species 
I. That Area OBL, FACW, or FAC: 0 (AIB) ----

12 ----~- Preval ence Index \\b rksheet: ----
fl. Total % Cover of: Multip ly by: ----
~- ---- OBL species 0 XI = 0 

= Total Cover ---- F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 

1-ierh Strntum (Plot size:_lm•_j F ACU species 0 x4 = 0 
I. Com:o/vulus an-ensis 20 Yes UPL ---- UPL species 90 x5 = 450 

12 . E lymus elymoides 50 Yes UPL Column Totals: 90 (A) 450 (13) ----~- Medicago saJiva 20 Yes UPL Prevalence lnd0< = B/ A= 5.0 ----
~- ----
~- HydrophyUc VegetaUon Indicators: ----
~- I - Rapid Test for Hydrophytic Vegetation ---- ---
~ 2. Dominance Test is >50% ---- ---8. 3 • Prevala,cc Index is :s, 3.01 

---- ---
90 = Tota l Cover 4 . Morphological Adaptations' (Provide supporting ---- --- data in Remarks or oo a separate sheet) 

Mloodv Vine Slrnlum (Plot size:___) __ X __ Problematic Hydrophi,tic Vegetation' (Explain) 
1. 'Indicators ofhydric soi l and wetland hydrology must be present, ----
12 unless disturbed or orob lcmatic. ----

= Total Cova----- HydrophyUc 

1/o Bare Ground in Herb Stratum 10 
Vegetation 

Yes No X Present? 

~emarks: 
)>roblematlc HydrophyUc VegelaUon due lo overgraz ing resulUng In decreased hydrophyUc and Increased upland species. 

US Army Corps ofEngmcers Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 4WET 

ProRle DescrlpUon: (Desai be to the depth needed lo document U1e Indicator or confirm the absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % _Tu:>L Loc1 Texture Ranarlcs --- --- ---

0-8 I0YR5/2 100 Clay loam --- --- --- ---
Sandy clay 

8-20 I0YR4/2 80 7.5 YR 4/8 20 C PL loam 

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- - --

--- --- --- ---
--- --- --- ---

''!We: O=Concc1tration. D=Depletion , RM=Reduced Matrix. CS=Covered or Coaled Sand Grnins. 1Location: PL=Pore Lining. M=Matrix . 

Hydrlc Soll Indicators: (Applicable to all LRRs, unless o therwise noted). Indicator s ror Problem a Uc Hydr lc Soil s' : 

_Histosol (AI) ---Sandy Gleyed Matrix (S4) ---t cm Muck (A9) (LRR I, J) 

_Histic Epipedon (A2) ---Sandy Redox (S5) Coast Prairie Redox (Al 6) (LRR F, G, H) 

Black Histic (A3) Slripped Matrix (S6) Dark Surface (S 7) (LRR G) ---== Hydrogen Sulfide (A4) ---Loam y Mucky Mineral (F l) ___ High Plains Depressions (Ft 6) 
_ Sl!atified Layers (A5) (LRR F) ---Loamy Gleyed Matri x (F2) (LRR H outside of MLRA 72 & 73) 

I cm Muck (A9) (LRR F, G, H) X Deplded Matir,c (F3) Reduced Vertie (FIS) ---
_Depicted Below Dark Surface (All) Redox Dark Surface (F6) Red Parent Material (TF2) ---

Thick Dark Surface (Al 2) Deplded Dark Surface (F7) Very Shallow Dark Surface (TFI 2) ---
_ Sandy Mucky Mineral (S I) ---Redox Depressions (FS) ---Other (Explain in Ran arks) 

_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (F t 6) ' Indicators ofhydrophytic vegetation and wetland 
_ 5 cm Mucky Peat or Peat (S3) ( LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 

problematic. 
Rest rlcUve Layer Of present): 

'!We: 
Depth (inches): 11-lydr lc Soils Present? Yes X No - -- ----
Ran arks: 

HYDROLOGY 

t-,..,.-~•-n.,.di_c_at,,o~rs~m.,.in_i_,m~u_m_o~f~o~n_e _r ~u_ired~; _ch_e_c_k_a_ll_th_a_t ~a~I ~-..,,..--,----------- Second Indicators minimum of two re ired 
Surface Water (Al) ___ Salt Crusts (B l I) __ Surface Soil Cracks (86) 

High Water Tob ie (A2) Aquatic Invertebrates (813) Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfide Oder (Cl ) Drainage Pattems (BIO) 
Water Marks (B I) ---Dry-Season Water Table (C2) Ox idized Rhizosphcres along Living Root s (C3) 

Sediment Deposi ts (82) == Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 
Drift Deposits (83) (where not Ulled) __ Crayfish Burrows (CS) 
Algal Mat or Crust (84) Presence of Reduced Iron (C4) Saturation Visible on Aerial Imagery (C9) 
Iron Deposits (85) ---Thick Muck Surface (C7) --Geomorphic Position (D2) 

Inundation Visible on Aerial Imagery (8 7) == Otha (Explain in Remark s) FAC-Neutral Test (DS) 
Water-Stained Leaves (89) __ Frost-Heave Hummocks (D7) (LRR F) 

Yes X 
Yes 

No Depth (inches): > I 
No--X--Depth (inches): ----

Yes No X Depth (inches): ___ _ eUand Hydrology Present? Yes X No 

escribc Recorded Data (stream gauge. monitoring well, aerial photos, previous inspection). if available: 

US Army Corps of Engineers Great Plains - Va-sion 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Projccl/Sitc : ----------"B"-ro'-'o'-"k'-'M=incce _______ City/County: -------'S=hcceccri-=dan/=S=h'-'cr'-'i-=dan=-----Sampl ing Date: 10/ 23/2013 

ApplicanVOwner: _R_am_ac_o_L_L_C_. __________________ Statc: Wyoming Sampling Point : ____ 5O_U_T __ _ 

lnvcstigator(s): _____ M=·.c.Kcc•ccstc.cn"',--'S"-. -'--W--'in"'t"'crs"---____ Scction. Township, Range: "S-'-cc'-'_--'l-'-4'-, T'-'5--'7-'-N"-'-'-Rcc8c.5W-'--'-----------------

Landfonn (h illslopc, terrace, etc .): -----'T_o_cs""lo__.p ... c ____ Local relief (concave, convex, none): _ _ __ c'-o_n-'--ca ... v ... c ___ Slopc (%): ---'-25'--¾--'•--

Subregion (LRR): Western Great Plains Lat : 44.9225931902 Long: -107.087836248 Datum: NAD 1983 HARN 

Soi l Map Unit Name: SHINGLE-ROCK OUTCROP COMPLEX, 30 TO 50 PERCENT SLOPES NWI classification: Non-aquatic resource 

Are climatie/hydrologic conditions on the site typical for this time of year? Yes X No ____ (lfno, exp lain in Remarks.) 

Arc Vegetation ~- Soil __ N_o __ . or Hydro logy ~ significanLl y d isturbed? Arc "Nonna! Circumstances" present? Yes X No 

Are Vegetation ~ - Soil __ N_o __ , or Hydro logy ~naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: 
Pl 9 - Soil Profile 

Yes 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
Tr•c ~tratum (Plot size: ) % Cover Species? 
I. ----
2. ----
3. ----
4 ----

= Total Cover ----
Sao line/Shrub Stratum (Plot size:.J..ml l 
I. Rhus 1rilobata 50 Yes ----
2. ----
3. ----
4. ----
~- ----

50 = Total Cova ----
Hcrh Stratum (Plot sizc :--1...!!!' _) 
I. Bromus arvensis 75 Yes ----

12 ----
~- ----
~- ----~- ----
~- ----
~ ----
18- ----

75 = Total Cova ----
Woodv Vine Stratu m (Plot size:_) 
I. ----

12 ----
= Total Cova ----

1/o Bare Ground in Herb Stratum I 

~cmarks: 

US Anny Corps of Engmc:crs 

Indicator 
Status 

UPL 

FACU 

----

Is the Sampled Area 
within a \\'etland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Pa-cmt of Dominant Species 

No X 

0 (A) 

2 (B) 

That Arca OBL, FACW, or FAC: 0 (A/B) 

Prev• lencc [ndex \ \brksheet: 
Tota l % Cover of: Multiply by 

OB L species 0 x I = 0 
F ACW species 0 x2= 0 
FAC species 0 x3 = 0 
F ACU species 75 x4 = 300 
UPL species 50 x5 = 250 

Column Totals: 125 (A) 550 (B) 

Prevalence Index = B/ A = 4.4 

Hydrophytlc VegetaUon Indicators: 

--- I - Rapid Test for Hydrophytic Vcgctatioo 
2 - Dominance Test is >50% ---
3 - Prevalmce Index is 5 3.0 1 

---
--- 4 - Morphological Adaptation 1 (Provide rupporting 

data in Ran arks or rn a separate S1cet) 
___ Problematic Hydrophylic Vegetation ' (Explain) 

' Ind icators ofhydric soil and wet land hydrology must be present, 
unless disturbed or oroblematic. 

Hydro phyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 50UT 

IPronle DescrlpUon: (Descri be to the depth needed to document U1e Indica tor or conrlr m Ule absence or Indicator s). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarks --- --- ---

0-12 I0YR5/2 100 Clay loam --- --- --- ---
12-20 2.5Y5n 100 Clay --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- - - - - - - ---

'l)ve: C=Cmcentration. D=Depletim, RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining. M=Matrix . 

Hydrlc Soll Indicators: (Applicable to all LRR, , unless otl1erwlse noted). Indica tors for ProblemaUc Hydrlc Soli s': 

Histosol (Al) Sandy Gleyed Matrix (S4) l cm Muck (A9) (LRR I, J) 
--- ---

,___ Histic Epipedm (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al 6) (LRR F, G, H) 
_ Black Histic (AJ) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 

,___ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) High Plains Depressions (F l6) 

,___ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR 1-1 out side of MLRA 72 & 73 ) 

l cm Muck (A9) (LRR F, G, H) Depleted Matirx (F3) Reduced Vertie (Fl 8) ---
,___ Depicted Below Dark Surface (All) ---Redox Dark Surface (F6) Red Parent Material (TF2) 

Thick Dark Surface (Al2) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF 12) ---
,___ Sandy Mucky Mineral (S l ) ---Redox Depressions (F8) ---Other (Explain in Remarks) 

_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (F l 6) ' Indicators ofhydrophytic vegetation and wetland 

_5 cm Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present, unless diswrbed or 
problematic. 

[ReslrlcUvc Layer (If present) : 

riwe: 
!Depth (inches): Hydrlc Soll • Present ? Yes No X 

Remarks: 

HYDROLOGY 

Indicators minimum of one r uircd check all that 
Surface Water (A l ) ___ Salt Crusts (Bl I) 
High Water Tub le (A2) Aquatic Invertebrates (B 13) 

Saturation (A3) ---Hydrogen Su lfide Oder (CI) 
Water Marks (BI) ---Dry-Season Water Table (C2) 

Sediment Deposits (B2) == Oxidized Rhizospheres along Livu1g Roots (CJ) 
Drift Deposits (BJ) (where not Ulled) 

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) 
Iron Deposits (B5) ---Thick Muck Surface (C7) 

Inundation Visible on Aerial lmagery (B7) Other (Explain in Remarks) 

Water-Stained Leaves (B9) 

No __ x __ Depth (inches): ___ _ 

No X Depth (inches): ___ _ 

--- ----

Second Indicators minimum of two re ired 
__ Surface Soi I Cracks (B6) 

Sparsely Vegetated Concave Surface (BS) 
--Drainage Pauems (B IO) 
--Oxidized Rhi zosphcres along Living Roots (CJ) 
-- (where Ulled) 

Crayfish Burrows (C8) 
--Saturation Visible on Aerial Imagery (C9) 

Geomorphic Position (02) 
__ FAC-Neutral Test (D5) 

__ Frost-Heave Hummocks (07) (LRR F) 

aturation Present? 

Yes 

Yes 
Yes No X Depth (inches): ___ _ 1/etl and Hydro logy Present? Yes No X 

includes ca ill fri nge) 
escribe Recorded Data (stream gauge, monitoring well, aeria l photos, previous inspection). if available: 

em arks : 

US Army Corps of Engineers Great Plains - Va sion 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

ProjecVSite: _______ B_ro_o_k_M_,_·n_e ______ City/County: _____ S_h_e_ri_dan/_S_h_er_i_dan _____ Sampling Date: l 0/23/2013 

Applicant/Owner: _R_am_a_co_L_L_C_. __________________ State: Wyoming Sampling Point: ___ ;:.5W=E:..:Tc...... __ 

lnvestigator(s): ____ .....::.M:.:.-..:.K:..:a:::;st:::en::,,c::S:.c·..:.W;.:i:.:.nt:::e:..:rsc...... ____ Section. Township. Range: =-S::.ec:.c·..:.14-"''-'T'-'5"-7"-N,.. '-'R"-85:cW'-'-----------------

Landform (hillslope. terrace. etc.): ----"'Eph=ern= er=•lc::str= eam=..:.b::.ot"'to"'m"-_Local relief (concave. convex. none): ____ C_o_n_c_av_e ___ Slope (%): __ ...;O'l:.;.½..:.•--

Subregion (LRR): Western Great Plains Lat : 44.922636781 Long: -107.087913852 

Soil Map Unit Name : SHINGLE-ROCK OUTCROP COMPLEX. 30 TO 50 PERCENT SLOPES NWl classificalion: 

Datum: NAD 1983 HARN 

Off-chan nel reservoir 

Ase climati CJ11ydrologic condit irns on the site typical for this time of year? Yes X No ____ (lfno. 0<plain in Remarks.) 

Are Vegetation ~ -Soil ~ or Hydrology ~ significanlly disturtJed? Are "Normal Circumstances" present? Yes X No 

Are Vegetation ___k!2.._. Soil __ N_o __ . or Hydrology ~ naturally problematic? (If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

~etland Hydrology Present? 

Yes 

Yes X 

Yes X 

No X 

No 

No 

Is u,e Sampled Area 
within a \WIiand? Yes 

Remarks: Vegetation on west side or pond b bare. Soils disturbed by excessive grazing. Hydrology disturbed by dam. 
IP16 - Upstream. Pl 7 - Downstream. Pl 8 - Soil Profile 

VEGETAT[ON - Use scientific names of plants. 

Absolute Dominant Indicator Dominance Test Worksheet 
rr.. .. c c, ,...,,urn (P lot size: \ % Cover seecies? Status 
I. Number of Dominant Species ----

12 Thal Are OBL, FACW, or FAC: 
----

tl . 
fl . ----

Total Number of Dominant ----= Total Cover Species Across Al I Strata: ----
ls an lino/Shrub Slratum (Plot size:..l..J!!l l Percent of Domin ant Species 

No X 

I 

3 

(A) 

(B) 

I. Populusdelloides 10 Yes FAC That Area OBL. FACW, or FAC: 33 (NB) 

~- ----
----tl Prevalence Index \\brk.sheel: ----ft . Total % Cover of: Multiolvbv: ----ls . OBL species 0 XI = 0 ----10 = Total Cova F ACW species 0 x2= 0 ----

FAC species I 5 x 3 = 45 
Ju • .+. St,atum (Plot size:.....lJnl _) F ACU species 50 x4 = 200 
I. Bromus arve,1J1s 50 Yes FACU UPL species 45 x5 = 225 ----12 Agropyron eris/alum 45 Yes UPL Column Totals: 11 0 (A) 470 (13) 

Rumexcrispus 5 No FAC Prevalmce lnd0< =BIA= 4.27 ----4 ---- ----
5 ---- HydrophyUc Vegetation Indicators: 
6. ---- --- 1 - Rapid Test for Hydrophytic Vegetat ioo 
7. 2 - Dominance Test is >50% ---- ---8. 3 - Prevalen ce Index is~ 3.0 1 ---- ---100 = Total Cova- 4 - Mol]lhological Adaptations' (Provide supporting ---- --- data in Remarks or oo a separate stieel) 
Woodv Vi ne Stratum (Plot size:___) ___ Problematic Hydrophytic Vcgetalion' (Explain) 
1. 11ndicator.; of hydric soil and wetland hydrology must be present . ----
2 mlcss disturbed or orob lan atic. ----

= Total Cover ---- Hydrophy Uc 

1/o Bare Ground in Herb Stratum 0 
Vegetation 

Yes No X Present? 

Remarks: 

US Arm y COIJlS of Engineers Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Min e 

SOI L Sampling Point: SWET 

Pronle DescrlpUon: (Descr ibe lo lhe depth needed to document the Indicator or confirm the absence of Ind ica tors). 

Deplh Matrix Rcdox Features 
(inches) Color (moist) % Color (moisl) % ~ Loc2 Texture Rem arts --- --- ---

0-6 I0YR 6/2 93 5YR 5/8 7 C PL Clay loam --- - -- --- ---
6-20 I0YR6/2 70 5YR 4/6 30 C PL Clay loam/Clay --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
- - - - - - - - - ---

'T),pe: C=C(Jl call ration, D=Dcpleti (Jl , RM=Rcduccd Matrix, CS=Covcred or Coated Sand Grains. 'Location: PL=Pore Lining, M=Matrix. 

Hydrlc Soll btdlcalors: (Applicable to all LRRs, unless otherwise noted). Indicators ror Problem a Uc Hydrlc Soli s' : 

Hislosol (Al ) Sandy Gleyed Mat rix (S4) I cm Muck (A9) (LRR I, J) - --- ---
_ Histic Epipedrn (Al) ---Sandy Redox (S5) Coasl Prairie Redox (A16) (LRR •~ G, H) 
_ Black Hi !l ic (A3) ---Stripped Matrix (S6) Dark Surface (S7) (LRR G) 

_ Hydrogen Su lfi de (A4) ---Loamy Mucky Minera l (F l) ___ High Plains Depressions (Fl 6) 
_ s tratified Layers (AS) (LRR F) ---Loam y Gleyed Matri x (F2) (LRR H oulslde or M LRA 72 & 73) 

_I cm Muck (A9) (LRR F, G , H) X Depld cd Malirx (Fl) Reduced Verti e (F l 8) 

_ Dep ldcd Below Dark Surface (Al I) ---Redox Dark Surface (F6) ---Red Parenl Material (TF2) 

_ Thick Dark Surface (Al 2) ---
Depld cd Dark Surface (F7) ---Very Shallow Dark Surface (TFI 2) 

_ Sandy Mucky Minaai (SI) ---Rcdox Depressions (F8) ---Other (Explain in Remarks) 

_ 2 .5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (F l 6) ' In dicators ofhydrophytic vegd ation and wd land 

_ 5 cm Mucky Peat or Peat (SJ) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present, unless di sturbed or 
problematic. 

ReslrlcUve Layer (Ir present): 

f}p e: 
Deplh (inches): IHydrlc Soils Present? Yes X No --- ----
Rem arks: 

HYDROLOGY 

,__~I_n_di_c_at_o_rs~m_in_i_m_u_m_o_f_o_n_e _r ~u_ir_ed;~ch_e_c_k_a_ll_tl_ia_t~a~ I~------------- Second Indicators minimum of two re uircd 
Surface Water (AI ) ___ Salt Crusts (Bl I) __ Surface Soi l Cracks (86) 
High Water Table (A2) 
Saturation (Al) 

Sediment Deposi ts (82) 
Drift Deposits (Bl) 
Algal Mat or Crust (84) 
Iron Deposits (85) 
Inundation Visible on Aeri al Imagery (87) 
Water-Stained Leaves (89) 

X No 

Aquatic Invertebrates (813) 
---Hydrogen Sulfi de Oda (C l) 
- - - Dry-Season Water Table (C2) 

Oxidized Rhizosphcres along Living Roots (CJ) 
(where not tilled) 

Presence of Reduced Iron (C4) 
_ Th ick Muck Surface (C7) 
___ Olha (Explain in Remarks) 

Deplh (inches): __ 5_" __ 
No--X--Deplh (inches): ___ _ 

Sparsely Vegetated Concave Surface (BS) 
- X- Drainage Pallems (B t 0) 
- X- •x idized Rhi zosphercs along Living Roots (Cl ) 
-- (where Wied) 

Crayfish Burrows (C8) 
-X-Saturati on Visible on Aaial bnagery (C9) 
- -Gcomorphi c Position (D2) 
--FAC-Neutral Tesl (D5) 

Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? 
includes ca illary fu n e) 

Yes 
Yes 
Yes No X Deplh (inches): ___ _ eUand Hydrology Present? Yes X No 

cscribc Recorded Data (stream gauge, monitoring well. aerial ph otos, previous inspection). if avai lable: 

em arl<s: 

US Army C0!pS of Engineers Great Plains - Va sion 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site : ------~B~ro~o"k~M=in~• _______ Cily/County: _____ S~h"c"ri~dan/S=~h"er~1'-'dru=--1 ____ Sampling Dale: 10/22/2013 

ApplicanVOwner: _R_am_ac_o_L_L_C_. __________________ Statc: Wyoming Sampling Point : ___ 6_O_U_T __ _ 

lnvcstigalor(s): _____ M_._K_a~st-•n~·~S~._W_i_nl_c~rs _____ Scclion , Township , Range: ""S~•c~.""'4~·~T~5_7N~, "R~85~W ________________ _ 

Landfonn (hillslopc, terrace. etc.): _____ T_c_rr_a_cc _____ Local relief (concave, convex, none): ____ N_on_ c ____ Slopc (%): --~0-""2_%'---

Subregion (LRR): Western Great Plains Lal : 44.9208950181 Long: -107.087660683 Datum: NAD I 983 HARN 

Soil Map Unit Name: ZIGWEID-KISHONA-CAMBRJACOMPLEX. 6 TO 15 PERCENT SLOPES NWI classification: Non-aquatic resource 

Arc climatie/hydrologic conditioos on the site typical for this time of year? Yes X No ____ (Ifno, exp lain in Remarks.) 

Arc Vegetation ~ - Soil __ N_o __ , or Hydrology ~ significantly disturbed? Arc "Nonna! C ircumstances" present? Yes X No 

Arc Vegetation ~ - Soil __ N_o __ • or Hydrology ~ naUJrally problematic? (If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

~ydrophytic Vegetation Present? 

~ ydric Soil Present? 

~ctland Hydrology Present? 

"cmarks: 
P23 - Soil Profile 

Yes No X 

Yes X No 

Yes No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
Tree Stratum (Plot size: ) %Cova- seccics? 
I. ----
2. ----
3. ----
4. ----= Total Cover - ---
Sao line/Shnib Stratum (Plot sizc:----1.fill-l 
I. Populusdeltoides 10 Yes ----
2. ----
3. ----
4. ----
5 ----

10 = Total Cova-----
Hc,h ~t~tum (P lot sizc:---1..fil' _) 

I. Poa pralen.ris 75 Yes ----
2. ----
3. ----
4. ----,. ----
6. ----
7. ----
8. ----

75 = Total Cova-----
IWoodv Vine Stratum (Plot size:___) 
I. ----
~- ----

= Total Cover ----

1/o Bare Ground in Herb SlraUJm 2 

!Remarks: Populus deltoids present above channel. 

US Army Corps of Engineers 

Indicator 
Status 

FAC 

FACU 

Is the Sampled Area 
within a \\,etland? Yes __ _ 

Dominance Test Worksheet 

Number of Dom inant Species 
Thal Arc OBL. FACW. or FAC: 

Total Number of Dominant 
Species Across Al l Strata : 

Pcrcmt of Dominant Species 

No X 

I (A) 

2 (B) 

That Arca OBL. FACW, or FAC: 50 (A/B) 

Prevalence Index \\brksheet: 
Total % Cover of: Mulliolvbv: 

OBL species 0 x i = 0 

F ACW species 0 x2 = 0 
FAC species 10 x3 = 30 
F ACU species 75 x4 = 300 
UPL species 0 x5 = 0 

Column Totals: 85 (A) 330 (B) 

Preva lence Index = 8/ A = 3.88 

HydrophyUc VegetaUon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetation 

2 . Dominance Test is >50% --- 3 - Prevalertce Index is~ 3.01 

--- 4 - Morphological Adaptations' (Provide supporting 
--- dar a in Ran arks or rn a separate sheet) 
___ Problematic Hydrophytic Vegetation' (Explain) 

' Ind icators of hydric soi l and wetland hycrology must be present. 
~nlcss disturbed or problematic. 

HydrophyUc 
Vegetation 

Yes 0 X Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 60UT 

ProOle Descrlpllon: (Describe lo the depth needed to docu ment t!te Indicator or confirm t!te absence of Indicators). 

Depth Matrix Rcdox F cat urcs 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarks --- --- ---

0-2 I0YR3/2 100 Loam --- --- --- ---
2-5 I0YR 5/2 100 Clay loam --- --- --- ---
5-20 I0YR 5/2 70 I0YR 3/6 30 C PL Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
'iwe: C=Cooccntration, D=Dcpleti oo, RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Location: PL=Pore Lining, M=Matrix. 

Hydrlc Soll Indicators: (Applicable to a ll LRRs, unless ot!terwlse noted). Indica tors for Problemallc Hydrlc Soli s': 

_ Histosol (Al) ---Sandy Gleycd Matrix (S4) ---I cm Muck (A9) (LRR I, J) 

_Histic Epipedon (Al) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al 6) (LRR F, G, H) 

Black Hist ic (AJ) Stripped Matrix (S6) Dark Surface (S 7) (LRR G) ---
_Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) High Plains Depressions (Fl6) 
_ stratified Layers (A5) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outside or MLRA 72 & 73 ) 

_ I an Muck (A9) (LRR F, G, H) X Depleted Malirx (F3) Reduced Verti e (F l 8) 
_ Depicted Below Dark Surface (Al I) ---Redox Dark Surface (F6) ---Red Parent Material (TF2) 

Thick Dark Surface (Al 2) Depleted Dark Surface (F7) ---Very Shallow Dark Surface (TFI 2) ---
_ Sandy Mucky Mineral (SI) ---Redox Depressions (FS) ---Other (Explain in Rcmarlcs) 

_ 2.5 cm Mucky Peat or Peal (S2) (LRR G, H) ---High Plains Depressions (F l 6) 31ndicators ofhydrophytic vegetation and wetland 

_ 5 an Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 or LRR ~0 hydrology must be present, unless disturbed or 
problematic. 

Restrictive Layer (If present): 

iwe: 
Depth (inches): IHydrlc Soll • Present? Yes X No --- ----
Rcmarlcs: 

HYDROLOGY 

Indicators (minimum of oner uircd check all that a I Second Indicators minimum of two re uircd 
r=~s~u~rf"'"a~c-e~W~a~ter~(A-cl)~=--~-~-~---_-_-_-s='a~lt-c'='ru_st_s-=(8=117) __________ Surface Soil Cracks (86) 

High Waler Tobie (A2) 
Saturation (AJ) 

Water Marks (BI) 
Sediment Deposits (82) 
Drift Deposils (83) 
Algal Mat or Crust (B4) 

Iron Deposits (85) 
Inundation Visib le on Aerial Imagery (8 7) 
Water-Stained Leaves (89) 

Aquatic Invertebrates (B 13) 
---Hydrogen Sulfide Oder (C l) 
---Dry-Season Water Tobie (C2) 
---Oxidized Rhizospheres along Living Roots (C3) 
--- (where not Ulled) 

Presence of Reduced Iron (C4) 
_ Th ick Muck Surface (C7) 
___ Other (Explain in Remarks) 

No __ x __ Depth (inches) : ___ _ 
No X Depth (inches) : ___ _ 

--Sparsely Vegetated Concave Surface (88) 
--Drainage Patterns (B I 0) 
--Oxidized R11 izospheres along Living Roots (C3) 
-- (where Wied) 

Crayfish Burrows (CS) 
--Saruration Visible on Aeria l Imagery (C9) 
--Geomorphi c Posit ion (02) 
--FAC-Neulral Test (D5) 

Frost-Heave Hummocks (07) (LRR F) 

aturation Present? 

Yes 

Yes 
Yes No X Depth (inches): ___ _ etland Hydrology Present? Yes No X 

includes ca ill ftin e) 
cscribc Recorded Data (stream gauge. monitoring well . aerial ph otos. previous inspection), if avai lable : 

cmarlcs: 

US Anny Corps of Engineers Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ite : ---------=B-'-ro"o"'k~M=in-'-c _______ City/Counly: ------'S"'h"e'-'ri-=dan/S==ch'-'erc..i-=dan= ____ Sampling Dale: I 0/22/20 I 3 

Applicant/OWncr: --'R-'-ru_n_ac'-'o--'L'--L'--C'--. __________________ Statc: Wyoming Sampling Point : ____ 6W_E_T __ _ 

lnvcstigator(s): ----~Mc..·~K-'-a-'-st~cn~,--'S'--._W--'i~nt~c"rs _____ Scction, Township, Range: ~S-'-cc~-~14--',~T"5'--7N-'--'-, -'-R-'-85c..W ________________ _ 

Landform (hi llslopc, terrace, etc.): _____ T_crr_ a_cc _____ Local relief (concave, convex, none): -----'C--'o_n_ca_v_e ___ Slopc (%) : __ 0-'---=2.c.%;__ 

Subregion (LRR): Western Great Plains Lat : 44 .9209233956 Long: -107 .087585689 Datum: NAO 1983 HARN 

R6 Soi l Map Unit Nrunc: ZIGWEID-KISHONA-CAMBRIA COMPLEX. 6 TO 15 PERCENT SLOPES NWI classi ficati on: 

Arc climalic/hydrologic conditicns on tJ1e site typical for this time ofycar1 Yes X No ____ (lfno, exp lain in Remarks.) 

Arc Vegetati on ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc "Nonna! Circumstances" present? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ • or Hydrology ____!:!2.__nal!Jrally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF F1NDINGS - Attach site map showing sampling point locations, trJnsects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

)lcmarks: 

Yes 

Yes X 

Yes X 

1'20 - Upstream . P2 I - Downstream, P22 - Soil Profile 

No X 

No 

No 

VEGETATION - Use scientific na mes of plants. 

Absolute Dominant 
Tree Stratum (Plot size: ) %Cova- SE«ies? 
I. ----
2 ----
3. ----
4. ----= Total Cover ----
Sanline/Shmb SlraUJm (Plot sizc:_·l 
I. ----
2. ----3 - - - -
4. ----
) _ ----

= Total Cova-----
IHc,h Strntum (Plol sizc :_j_ml_) 
I. PoaproJensts 20 Yes ----

12 Elymus elymoides 55 Yes ----
ll ----
~- ----
~- ----k; . ----ti ----
18 ----

75 = Tota l Cova-----
M'oodv Vine Stratum (Plot size:_) 
I. ----

12. ----
= Total Cover ----

1/o Bare Ground in Herb Stral!Jm 7 ---
~cmarks: 

US Army Corps ofEngmecrs 

Indicator 
Status 

FACU 
UPL 

----

Is the Sampled A rea 
within a \\letland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Strata: 

Pa-cent of Dominant Species 

No X 

0 (A) 

2 (B) 

That Arca OBL, FACW, or FAC: 0 (AIB) 

Prevalence Index 'Work.sheet: 
Tot.al % Cover of: Multiply by: 

OBL species 0 XI = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 20 x4 = 80 
UPL species 55 x5 = 275 
Column Tota ls: 75 (A) 355 (B) 

Prcvalmcc Index = Bi A= 4.73 

HydrophyUc Vegetallon lnd lca lors: 

- -- I - Rapid Thst for Hydrophytic Vcgctatioo 
2 - Dominance Test is >50% ---
3 - Preval01ce Index is s 3.01 

--- 4 - Morphological Adaptations1 (Provide supporting 
--- data in Rm1arks or ma separate ehcct) 
___ Problematic Hydrophytic V,:gctalion 1 (Explain) 

' Indicators of hydric soil and wetland hydrology musl be present, 
unless disUJrbcd or oroblernatic. 

Hydrophy Uc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOI L Sampling Point: 6WET 

lrrome DescrlpUon: (Descr ibe to the depth needed to docu ment the Indicator or confirm the absence of Indica tors). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Rem arks --- --- ---

0-16 IOYR 5/2 90 I OYR5/4 10 C PL Clay loam --- --- --- ---
16-20 IOYRJ/1 97 I OYR 5/8 3 C PL Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
- -- --- - - - ---

'l)pe : C=Crnccntration, D=Depleti on , RM=Rcduced Matrix, CS=Covered or Coated Sand Grains. 'Location: PL=Pore Lin ing, M=Matrix. 

IHydrlc Soll Indicators: (Applicable to all LRR, , unless otherwise noted). Indica tors for ProblemaUc 1-lydr lc Soil s' : 

Histosol (Al ) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---
== Histic Epipcdon (A2) ---Sandy Rcdox (S5) Coast Prairie Redox (Al 6) (LRR F, G, H) 

,_____ Black Hist ic (AJ) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 

,_____ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (F l) ___ High Plains Depressions {Fl6) 

,_____ Strati fi ed Layers (A5) (LRR F) Loamy Gleyed Malri x (F2) (LRR H out side of M LRA 72 & 73) 

I cm Muck (A9) (LRR F, G , H) X Depldcd Matirx (FJ) Reduced Verti e (F l 8) 

==Depldcd Below Dark Surface (All ) Rcdox Dark Surface {F6) Red Parrot Material (TF2) 

,_____ 11,ick Dan<. Surface (A l 2) Dcplded Dark Surface (F7) ___ Very Shallow Darl<. Surface (TF I 2) 

,_____ Sandy Mucky Mineral (S I) ---Redox Depressions (F8) Other (Explain in Rcmarl<.s) 

,_____2.5 cm Mucky Peat or Peat (S2) (LRR G , H) ---High Plains Depressions (F l 6) 11n dicalors of hydrophytic vegetation and wetland 

,_____5 cm Mucky Peat or Peat (SJ) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present, unless diswrbed or 
oroblcmatic. 

IReslr lcUve Layer (If present): 

l),pe: 
!Depth (inch es): IHydrlc Soll • Present? Yes X No --- ----
Rcmarl<.s: 

HYDROLOGY 

1'--'--'='-'---'I"'n""dic,:c,eal"'ors='-'m"'in'-'-i1e,ne,um=o"-f-"o'-'-n"-e ,_,r ="''.!."red;= · .!:che,e"-ck!'..ea'-'-ll"'th'-'a'.!.t ==-------------- Second Indicators minimum of two re ired 
Surface Water (Al ) ___ Salt Crusts (B 1 1) Surface Soi I Cracks (86) 
High Wal er Tab le (A2) Aquatic Invert ebrates (B l 3) --Sparsely Vegetated Concave Sur face (88) 
Saturation (A3) ---Hydrogen Sulfi de Oda (C l ) --Drainage Pattern s (B IO) 
Water Marks (B I) ---Dry-Season Wata- Table (C2) - - Ox idized Rhizosphcres along Living Roots (CJ) 

Sediment Deposits (8 2) Oxidized Rhizospheres along Living Roots (CJ) -- (where lllled) 

Drift Deposits (83) (where not Ulled) Crayfish Burrows (CS) 
Algal Mat or Crust (84) Presence of Redu ced Iron (C4) Saturation Visible on Aa ial Imagery (C9) 
Iron Deposits (8 5) Th ick Muck Surface (C7) __ Geomorphi c Position (02) 
Inundation Vi sible on Aeria l Imagery (87) ___ Otha- (Explain in Remarks) __ FAG-Neutral Test (D5) 
Water-Stained Leaves (89) __ Frost-Heave Humm ocks (07) (LRR F) 

aturation Present? 
in cludes capi llary fhn e) 

Yes X 

Yes 
Yes X 

No Depth (inches): __ O_" __ 
No--X--Depth (inches): ___ _ 

No== Depth (inches): __ 0.:..·..:;8"_' _ eUand Hydrology Present? Yes X No 

cscribe Recorded Data (stream gauge. monitoring well, aeri al ph otos. previous inspection), if available: 

cmarks: 

US Army Corps of Engineers Great Plains - Vasion 2.0 
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RAMACO 

October 2014 

Brook Min e 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: _______ B_ro_o_k_M_in_e _______ Cily/Counly: _____ S_h_e_ri_dan/S _ _ h_er_i_dan _____ Sampling Date: I 0/22/2013 

ApplicanVOwner: _R_an_,_ac_o_L_L_C_. __________________ Statc: Wyomi ng Sampling Point: _ _ __ 7O_U_T __ _ 

Invcstigator(s): _____ M_._K_a_st_cn~,_S_. _W_in_t_crs _____ Scction . Township. Range: _S_cc_._1_4~, T_5_7_N~,_R_8_5W ________________ _ 

Landfonn (hillslopc, terrace. etc.): _____ B_as_,_·n _____ Local relief (concave, convex, none): ___ ...;C:..;o;.;;n.;;.ca"'v"'c __ ,_Slopc (%) : ___ 5_'¾_, __ 

Subregion (LRR): Western Great Plains Lat: 44.9185089023 Long: -107.088676522 Datum : NAO 1983 HARN 

Soil Map Unit Name: SHINGLE-ROCK OUTCROP COMPLEX. 30 TO 50 PERCENT SLOPES NWI classifi cati on: Non- a41alic resource 

Arc cl imatic/hydrologic conditi ms on the site typical for th is time of year? Yes X No ____ Of no. exp lain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~ significantly disturbed? Arc ''Nonna! Circumstances" presen t? Yes X No 

Arc Vegetation ~ - Soil __ N_o __ . or Hydrology ~ natu ra lly problematic? (ff needed, explain any answers in Rem arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: 
P25 - Soil Profile 

Yes 

Yes X 

Yes 

No _ _ X _ _ 

No 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator 
Tree Stratum (Plot size: ) % Cova s eeci es? Status 
I. ----
2 ----
3. ----
4 ----= Total Cover ----
Sao lin•/Shnib Stratum (Plot sizc:_-l 
I. ----
2 ----
3. ----
4 ----
~- ----= Total Cova ----
"''"' Stratum (P lot size:---1!!!1 _) 
I. Agropyron eris/alum 50 Yes UPL ----

12 Pascopyrum smithii 25 Yes FACU ----b Medicago saliva 3 No UPL ----~- ----
~- ----
~- ----
17 ----
18 ----

78 = Total Cover ----
IWoodv Vine Stra111m (Plot size:__) 
1. ----
12 ----

= Total Cover ----
1/o Bare Ground in Herb Stratum 6 

Remarks: 

US Ann y Corps of Engmcers 

ls U1 e Sampled Area 
wi thin a \\~tland? Yes 

Dominance Test Worksheet 

Number of Dominan t Species 
That Are OBL, FACW, or FAC: 

Total Number of Domin an t 
Species Across Al l Strata: 

Percent of Dominant Species 

No X 

0 (A) 

2 (B) 

That Area OBL. FACW, or FAC: 0 (NB) 

Prevalence Index Wo rksheet: 

Total % Cover of: Multiolv bv: 
OBL species 0 x i = 0 
F ACW species 0 x2 = 0 
FAC species 0 x 3 = 0 
F ACU species 25 x 4 = 100 
UPL species 53 x 5 = 265 

Column Totals: 78 (A) 365 (B) 

Prevalence lndcx = B/ A= 4.67 

HydrophyUc Vegeta Uon Indicators: 

--- I - Rapid Test for Hydrophyt ic Vcgctatim 
2. Dominance Test is >500/o ---
3 - Prcvalai cc Index is .5: 3.01 

--- 4 - Morphological Adaptations' (Provide supporting --- dat a in Ran arks or oo a separate Sleet) 
___ Problcrn al.ic Hydrophyt ic Vegetat ion' (Explain) 

' Indicators of hydri c soil and wetland hydrology must be present. 
unless disturbed or orob lcrnatic. 

HydrophyUc 
Vegetation 
Present? Yes No X 

Great Plains - Version 2.0 

Tf N 6 2/0 25 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: ?OUT 

Pronle DescrlpUo n: (Desai be to the depth needed to document the Indicator or connrm the absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Rcmarl<s --- --- ---

0-8 2.5Y6/ l 70 7.5 YR6/8 30 C PL Clay --- --- --- ---
8-20 2.5Y 2.5/1 100 Clay loam Coal migmcnts --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'T)pe: C=Concentration, D=Depletion , RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 1localion : PL=Pore Lining, M=Matrix. 

lydrlc Soll Indicators: (Appllcable lo all LRRs, unless otherwise noted) . Indicators ror ProblemaUc Hydrlc Soll<': 

Histosol (Al) ---Sandy Glcyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) 
1---
_ Histic Epipedon (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al6) (LRR F, G, 1-1) 

_ Black Histic (A3) ---Stripped Matrix (S6) ___ Dark Surface (S7) (LRR G) 

,___Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (FI) ---High Plains Depressions (Fl 6) 

,___ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

,___1 cm Muck (A9) (LRR F, G, l 0 X Depicted Matinc (F3) Reduced Vertie (Fl 8) 

,___ Depicted Below Dark Surface (A l I) Redox Dark Surface (F6) ---Red Parent Material (TF2) 

,___ 111ick Dark Surface (Al 2) ---Depicted Dark Surface (F7) ---Very Shallow Dark Surface (TFI 2) 

,___ Sandy Mucky Mineral (S I) 
---

Redox Depressions (F8) ---Other (Explain in Rcmarl<s) ---
,___2.5 cm Mucky Peat or Peat (S2) (LRR G, 1-1) ---

High Plains Depressions (F l 6) ' Indicators ofhydrophyt ic vegct.ation and wet.land 

,___5 cm Mucky Peat or Peat (S3) ( LRR F) (M LRA 72 & 73 or LRR 1-1) hydrology must be present, unless disturbed or 
problematic. 

IR.estrlcUve Layer (If present): 

f!)ve : 
Pepth (inches): 1-lydrlc Solis Present? Yes X No 

~cmarl<s: 

HYDROLOGY 

Indicators minimum of oner uired; check all that 
Surface Water (Al) ___ Salt Crusts (B l I) 

High Water Tuble (A2) 
Saturation (A3) 
Water Marks (BI ) 
Sediment Deposits (82) 

Drift Deposits (B3) 
Algal Mat or Crust (84) 
Iron Deposi ts (85) 
Inundation Visible on Aerial Imagery (87) 
Water-Stained Leaves (89) 

No 

Aquat ic Invertebrates (B 13) 
---Hydrogen Sulfi de Oder (C l) 
---Dry-Season Wala- Tublc (C2) 

- Oxidized Rhizospheres along Living Roots (C3) 

(where not ttlled) 

___ Presence of Reduced Iron (C4) 
___ Thick Muck Surface (C7) 
___ Other (Exp lain in Remarks) 

X Depth (inches): 
No--X--Depth (inches) : ----

--- ----

Second Indicators minimum of two re ired 
__ Surface Soi I Cracks (86) 

Sparsely Vegetated Concave Surface (88) 
--Drainage Pauems (BI 0) 
--Oxidized Rhi zosphcrcs along Living Roots (C3) 
-- (where Ulled) 

__ Crayfish Burrows (CS) 
__ Saturation Visible on Aerial Imagery (C9) 
__ Gcomorphic Position (D2) 
__ FAC-Neutral Test (D5) 

__ Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? 
includes capillary frin e) 

Yes 
Yes 
Yes No X Depth (inches): ___ _ eUand Hydrology Present'! Yes No X 

cscribc Recorded Data (stream gauge, monitoring well. aerial photos. previous inspection). if available: 

cmarl<s: 

US Anny Corps of Engineers Great Plains - Vasion 2.0 

TFN62/025 
1 EC O NOV 14,2014 

Addendum Dl0-1-126 DEQ Ex. 4-823



RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Projecl/S ile: -------=B"-ro'-o"-k'-'M=in=e _ _ _ ____ City/County: _____ S'-h=e'-,i-'clan/=S'-h'-er'-i-'dan= ___ _ Sampling Dale: I 0/22/2013 

Appli can t/Owner: '-R=am=a'-co'-L"L"-C'-.'--------------------Slatc: Wyoming Sampl ing Point: ____ 7W---'E'-'T __ _ 

lnvcstigalor(s): ----~M=·~K=a'-st"cn'-"'-'S'-._W_in'-l~crs=c.. ____ Scction, Township, Range: ~S_cc_.'-1_4~, T'-5'-7N~ ·~R=8'-5W ________ ________ _ 

Landfom1 (hillslopc, terrace, etc.): _____ B_a_s_in _____ Local reli ef (concave, convex, none): ____ c_o_n_ca_v_c ___ Slopc (%) : __ 0;:..•.:2'l.:.;Vo:.__ 

Subregion (LRR): Wcs:crn Great Plain s Lal: 44 .9185589401 Long: -101.088893724 Datum : ________ _ 

Soil Map Unit Name: SHINGLE-ROCK OUTCROP COMPLEX, 30 TO 50 PERCENT SLOPES NW! classification: ------'P-'EM=------

Arc climaticlhydrologic conditi oos on the site typical for this time of year? Yes X No ____ (lf no, explain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~ significantly disturbed? Arc "Nonna! Circumstances" presen t? Yes X No 

Arc Vegelalion ~ -Soil __ N_o __ , or Hydrology ~ nawra lly problematic? (If needed, explain any answers in Rcrn illks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

1-!ydrophyt ic Vegetation Present? 

1-{ydric Soil Presen t? 

Wetland Hydrology Present? 

!Rcmillks: Trampled by cattle 
11'24 - Soil Profile 

Yes X 

Yes X 

Yes X 

No 

No 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
ITrt:c <:. t .... tum (Plot size: ) % Cover s eccies? 
I. ----

12 ----ll ----
1-1 ----

= Total Cover ----
l<; an lin•/Shrub Slralum (Plot sizc:_ -l 
I. ----12 
b ----

- - - -14 ----
~ ----

= Total Cover ----
u--0 ~t~w~ (P lot sizc:_!ml_) 
I. Juncus interior 35 Yes 

12. Pascopyrum .rmilhii ----
30 Yes ----ll Rumexcrispus 5 No ----

4. ----
5 ----
6. ----
7 ----
8. ----70 = Total Cover ----
Woodv Vine Stratum (Plot size:__) 
I. ----
2. ----

= Total Cover ----

¼ Bare Ground in Herb Stratum 12 

IRcmiUks: 

US Ann y Corps of Engineers 

Indicator 
Status 

FACW 
FACU 
FAC 

----

ls Ille Sampled Area 
wl thln a \\lelland? Yes X 

Dominance Test Worksheet 

Number of Dominan t Species 
·n iat Arc OBL, FACW, or FAC: 

Total Num ber of Domin an t 
Species Across Al l Strata: 

Percent of Dominan t Species 

No 

I (A) 

2 (B) 

That Arca OBL, FACW, or FAC: 50 (AIB) 

Prevalence Index W>rksheet : 
Total % Cover of: Multio lv bv 

OBL species 0 XI = 0 
F ACW species 35 x 2 = 70 
FAC species 5 x 3 = 15 
F ACU species 30 x 4 = 120 
UPL species 0 x5 = 0 
Column Totals: 70 (A) 205 (B) 

Prevalcncc Index = 8 / A= 2.93 

HydrophyUc Vegeta Uon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetation 
2 - Dominance Test is >50% ---

X 3 - Prevalen ce Index is .5. 3.01 

---
--- 4 - Morphological Adaptations' (Provide Sl.lpporting 

dat a in Rcrn illks or on a separate ,h eel) 
___ Problem atic Hydrophyt ic Vegetation' (Explain) 

' Indicators of hydric soil and wetland hydrology must be prcscnl, 
~nless dis:urbcd or problematic. 

HydrophyUc 
Vegetallon 

Yes X No Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: ?WET 

IPronle Descrl pUo n: (Describe to the depth needed to document u,e Indicator or confir m U.e absence or Indica tors). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moisl.) % ~ Loc2 Texture Ranarxs --- --- ---

0-4 2.5Y6/ l 75 I0YRS/8 25 C PL Clay --- --- --- ---
4-20 I0YRS/2 95 I0YRS/8 5 C PL Clay Alluvial coal scam 

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
'"Jwe: C=Coocmtration. D=Depletioo. RM=Reduced Matrix. CS=Covcred or Coated Sand Grains. 'Location: PL=Pore Lining. M=Matrix . 

~drlc Soll Indicators: (Applicable lo all LRRs, unles. olllerwlsc noted). Indicator, for ProblemaUc Hydrlc Solis': 

Histosol (AI) Sandy Gleyed Matrix (S4) I cm Muck(A9) (LRR I, J) --- ---== Histic Epipedoo (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (AI 6) (LRR F, G, H) 

_ Black Hie<ic (AJ) ---Stripped Matrix (S6) ___ Dark Surface (S7) (LRR G) 

_ Hydrogen Sulfide (A4) ---Loamy Mucky Minera l (FI) ---High Plains Depression s (Fl 6) 

,___ stratified Layers (AS) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or MLRA 72 & 73) 
I cm Muck (A9) (LRR F, G, H) X Depleled Matirx (FJ) ___ Reduced Vertie (Fl 8) 

,___ Dep leled Below Dark Surface (Al I) ---Redox Dark Surface (F6) Red Parent Material (TF2) 
_ Thick Dark Surface (Al2) Depleled Dark Surface (F7) Very Shallow Dark Surface (TF12) 
,___ Sandy Mucky Mineral (S I) ---Redox Depressions (FS) Other (Explain in Rcrnarxs) 
_ 2 .5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (Fl 6) ' Indicators ofhydrophytic vegelation and Welland 

_s cm Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 
problematic. 

Resl.rlcUve Layer (Ir present): 

11)-Pe: 
~epth (inches): Hydrlc Solis Present? Yes X No --- ----
Rcrnarxs: 

HYDROLOGY 

F-'-'="'--'I"nd"'i-"ca"'t--"ors=m=in""im=um"'--'o"-f-'o"-ne'-'-'r =ui"-rcd;=· ..ccl~•e-'c"-k-'a"ll-'th-'at==~--,---,----------- Second Indicators minimum of two re ired 
Surface Wala (Al) ___ Salt Crue<s (Bl I ) __ Surface Soil Cracks (B6) 
High Water Tob ie (A2) Aquatic Invertebrates (BJ 3) Sparsely Vegetated Concave Surface (BS) 
Saturation (A3) ---Hydrogen Sulfi de Oder (C l) --Drainage Patterns (13 10) 
Water Marks (BI) ---Dry-Season Water Table (C2) --Oxidized Rhizosphercs along Living Roots (C3) 

Sediment Deposits (B2) Oxidized Rhizospheres along Living Roots (CJ) -- (where Wied) 
Drift Deposits (BJ) (where not tilled) Crayfish Burrows (CS) 
Algal Mat or Crust (B4) Presence of Reduced Iron (C4) --Sawration Visible on Aerial Irnagery(C9) 
Iron Deposits (BS) ==·!hick Muck Surface (C7) --Geomorphic Position (02) 
Inundat ion Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks) --FAC-Neutral Tee< (D5) 

Waler-Stained Leaves (B9) Frost-Heave Hummocks (07) (LRR F) 

aturation Present? 
includes capillary fiin e) 

Yes 
Yes 
Yes 

X 

X 

No Depth (inches) : > l" 
No--X-' -Depth (inches): ----

No Depth (inches): __ 0_-2_0_"_ eUand Hydrology Present? Yes X No 

escribe Recorded Data (stream gauge, monitoring well, aerial photos. previous inspection). if available: 

crnarxs: 

US Army Corps of Engineers Great Plains - Va-sion 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ite : ------~B_ro_o_k_M_in_e _______ City/County: _____ S_h_e_ri_dan/S __ h_cr_i_dan _____ Sampling Date: I 0/2 I /2013 

Applicanl/Owner: _R_a,_n_a_co_L_L_C_. __________________ State: Wyoming Sa,npling Point: ___ .:.8.:.O.:.U..:T __ _ 

lnvcstigator(s): ______ C_ . W_ ood~ ,_A._ld_c ______ Scction, Township. Range: .:.S:ccccc·.:.14-"''-'T'-'5'-'7N-'-"-, ccR.:.85,_W"------------------

Landfonn (hillslopc. tcrrncc. etc.): ____ ..;;H;;.;i;;.;lls;;.;l.;,op'-'c'---___ Local rel ief (concave. convex, none): "C-'o"'nca= v-'-c ______ Slopc (%): _....;;.15c..•.:.2-'-~"V, __ 

Subregion (LRR): Western Great Plains Lat: 44.9183044 145 Long: -107.087060038 Datum: NAO 1983 HARN 

Non.aquatic resource Soi l Map Unit Na,nc: SHJNGLE-ROCK OUTCROP COMP LEX. 30 TO 50 PERCENT SLOPES NWl classi fi cation: 

Arc climaticlhydrologic condili oos on the site typical for this tim e of year? Yes X No ____ (lfn o. explain in Remarks.) 

Arc Vegetation ~ -Soil __ N_o __ , or Hydrology ~ signi ficantly disturbed? Arc "Nonn a! Circumstances" presen t? Yes __ X_ No 

Arc Vegetati on ~ . Soil __ N_o __ , or Hydrology ~naturally problematic? (If needed. explain any answers in Ran arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

iHydroph)'lic Vcgd ation Present? 

!Hydric Soil Present? 

IWd la,1d Hydrology Present? 

!Remarks: P2 9-SOIL PROFILE 

Yes __ _ 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
m. •• Strn,tmn (Plot size: \ %Cova Species? 
I. ----

12 ----
13 
14 . ----

----= Total Cover ----
l<:anl in• IShmb Stratum (Plot sizc:...!fil•_) 
I. Ericameria nauseo.sa 10 Yes 

12. ----
----b --- -~- ----~- ----

JO = Total Cover ----
., . .. , 0 •~·tum (Plot sizc:--1J!!:l _) 
l. Agropyon criJ1atum 50 Yes ----

12 Pa.scopyrum smithii JO No ----
13 AchiJJea millefolium 20 Yes 
14 . Alyssum desertonm ----

5 No 

~- Elymus kmceolaJus 5 No 
16. ----

----
17 
Is ----

----
90 = Total Cova-----

luioodv Vine Stratum (Plot size:___) 
I. ----

12 ----
= Total Cover ----

1/o Bare Ground in Herb Stratum 5 

~cmarks: 

US Army Corps of Engineers 

lndicator 
Status 

UPL 

UPL 
FACU 
FACU 
UPL 

FACU 

----

Is Ule Sampled Area 
within a \\'etland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL. FACW. or FAC: 

Total Number of Dominant 
Species Across Al I Strata: 

Percen t of Domin ant Speci es 

No X 

0 (A) 

3 (8) 

That Area OBL. FACW, or FAC: 0 (A/8) 

Prevalence Index \'1>rkshcet: 
Total % Cover of: Multiolv bv: 

OBL species 0 x i = 0 
F ACW species 0 x2 = 0 
FAC species 0 x 3 = 0 
F ACU species 35 x 4 = 140 
UPL species 65 x5 = 325 
Column Totals: 100 (A) 465 (B) 

Prcvala1ce Index= 8 / A= 4.65 

HydrophyUc Vegetation Indicators: 

--- I . Rapid Test for Hydrophyt ic Vcgctati oo 
2 - Dominance Test is >50% ---
3 - Preva len ce lndoc is .5. 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Ra11arks or m a separate Sleet) 
___ Problem atic Hydroph)'lic Vegetation ' (Explain) 

' Indicators of hydric soil and wetland hydrology must be present. 
un less distLJrbed or orobl011atic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 80UT 

ProRle DescrlpUon: (Describe to the depth needed to document the Indicator or conrtrm the absence of Indicators). 

Deplll Mat.rix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarl<s --- --- ---

0- 14 2.5Y3/l 100 Clay --- --- --- ---
14-20 2.5Y4/l 85 5Y 5/1 I 5 C M Clay - - - --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- - - - --- ---
--- --- --- ---

--- --- --- ---
'Type: O=Cmcentration. D=Depletim, RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining. M=Matrix. 
Hydrlc Soll Indicators: (Applicable to all LRR•, unle" otherwise noted). Indicators ror ProblemaUc Hydrlc Soli s': 

Histosol (Al ) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) 
--- - --

==Histic Epipedon (A2) ---Sandy Redox (S5) Coast Prairie Redox (AI 6) (LRR F, G, H) 
_ Black Histic (A3) ---Stripped Mat rix (S6) Dark Surface (S 7) (LRR G) 
_ Hydrogen Sulfide (A4) 

- --
Loamy Mucky Mineral (F l) ___ High Plains Depressions (F l6) 

_ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or MLRA 72 & 73 ) 

I cm Muck (A9) (LRR F, G, H) Deplded Matirx (F3) Reduced Vertie (F l8) ---
==Dep lded Below Dari< Surface (Al l ) Redox Dark Surface (F6) ---Red Parent Material (TF2) 

_ 11,ickDarl< Surface (A l2) Deplded Dark Surface (F7) Very Shallow Dark Surface (TF12) 
_ Sandy Mucky Min eral (S l ) ---Redox Depressions (F8) Other (Explain in Remarl<s) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plain Depressions (F l 6) 3Indicators ofhydrophytic vegdation and wdland 

_ 5 cm Mucky Peal or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present . unless disturbed or 
problematic. 

ReslrlcUve Layer (If present) : 
Type: 
Deplll (inches): IHydrlc Solis Present ? Yes No X --- ----
Remarks: 
Solis moist throughout prome 

HYDROLOGY 

IC!'='-'-'I"'n"'dic,;c,e:ate,oc,rsc,(,,_me,in.,,ic:me,uc:mc:o::,f_,oe,n,:_e .,_,r =u,,_ired;=· _,:Chc:e::.,c"-k.::.a.,,ll.::.tl.,_,1at:o.::,eie.:.1.L_-,-___________ Second Indicators minimum of two re ired 
Surface Wala- (A l) ___ Salt Crusts (B l I) __ Surface Soil Cracks (B6) 
High Waler Tob ie (A2) Aquatic Invertebrates (Bl3) Sparsely Vegetated Concave Surface (BS) 
Saturation (A3) ---Hydrogen Sulfi de Oder (Cl) --Drainage PaUems (B I 0) 
Water Marl<s (B l) ---Dry-Season Water Table (C2) --Oxidized Rhi zospheres along Living Roots (C3) 
Sediment Deposits (B2) ---Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 
Drift Deposits (B3) --- (where not lilied) Crayfish Burrows (CS) 
Algal Mat or Crust (84) ___ Presence of Reduced Iron (C4) Saturation Visible on Aer ial Imagery (C9) 

--Geomorphi c Position (02) Iron Deposits (B5) ___ Th ick Muck Surface (C7) 
Inundation Visible on Aerial Imagery (B7) ___ Olller (Explain in Remarl<s) 
Water-Stained Leaves (B9) 

aturation Present? 
includes ca illary fiin e) 

Yes 
Yes 
Yes 

No X Deplll (inches): 
No--X--Deptl1 (inches): ----

No X Deplll (inches): ___ _ 

F AC-Neutral Test (D5) 
__ Frost-Heave Hummocks (07) (LRR F) 

eUand Hydrology Present? Yes No X 

escribe Recorded Data (stream gauge, monitoring well . aerial photos. previous inspection). if available: 

emarks: 

US Army Corps of Engineers Great Plains - Version 2.0 
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RAMACO 

October 2 01 4 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: -------=B"-ro'-'o""k'-'M=in=c _______ City/County: ------'S"'h'-'e'-'ri-"daJ=i/S=h'-'a-'--i=daJ=1 ____ Sampling Date: 10/2 1/20 13 

Applicant/Owner: '--R=ru"-n-"ac'--o'-L"'L"-C"-.'------------------Statc: ____ W_,_yo'-'m"-i"-n_..g ___ Sampling Point : ____ 8W_E_T __ _ 

Invcstigator(s): ______ C-'-'-. W'--'-oo'--d","-A.=Id=c ______ Scctioo . Township. Range: c.Sc'--c"-. =14--'.--'T-'5_7N~, =Rc..85'-W ________________ _ 

Landfoon (hill slopc. ta-race. etc .): -----'D'-ra_ in-'-ag~c ____ Local relief (concave, convex, nooc): ~C_o_nca_ v_c ______ Slopc (%) : _ _ 2c..•c..5°_V.'--

Subregion (LRR): Wc!ta-n 0,-cat Plains Lat : 44.9184326743 Long: -107 .08693 7984 Datum: NAD 1983 HARN 

PEM Soi l Map Unit Name: S HJ NGLE-ROCK OUTCROP COMPLEX. 30 TO 50 PERCENT SLOPES NW'! classificati on: 

Arc climaticlhydrologic conditioo s on the site t)'Pica l for this time of year? Yes X No ____ (lfno. explain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc "Nonna! Circumstances" present? Yes X No 

Arc Vegetation ~ - Soil _ _ N_o __ . or Hydrology ~naturall y problematic? (If needed, explain any answers in Ran arks .) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

~ydroph)1ic Vegetation Present? 

Hydric Soil Present? 

Ycs__J-;_ No __ _ 

Yes X No 

~cl land Hydrology Present? Yes X No 

Remarks: P26-UP. P27-DOWN, P28-SOIL PROFILE 

VEGETATION - Use scientific na mes of plants. 

Absolute Dominant Indicator 
ril-cc s1,o1um (Plot size: ) % Cover s eccics? Status 
I. ----
2. ----
13. ----
~- ----= Total Cover ----
lSaoline/Shmb Stratum (Plot size:_l 
I. ----~- ----

13 --- -
4. ----
5 . ----

= Total Cova - - --
u .... St-'""' (Plot size:.....1fil' _) 
I. Poa praJensis 20 Yes FACU ----
2. HordeumjubaJum 20 Yes FACW ----
3. Schoenoplectus martlimus 17 No OBL ----
4. Carex nebra.rx:en.1is 40 Yes OBL ----
5. Carex prairea 2 No OBL ----
6. Rumexcrl.spus I No FAC 

7. Sporobolus airoides 5 No FAC ----
8. - ---

105 = Total Cova - ---
Woodv Vine Stratum (Plot size:_) 
I. ----
2. ----

= Total Cova ----
1/o Bare Ground in Herb Stratum 2 

Remarks: 

US Anny Corps of Engineers 

Is u ,e Sampled Area 
within a Wetland? Yes X 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominan t 
Species Across Al I Strata: 

Percent of Dominant Species 

No 

2 (A) 

3 (B) 

l11at Arca OBL. FACW, or FAC: 66 (NB) 

Prevalence Index \\Ink.sheet: 

Total % Cover of: Multiply b y: 

OBL species 59 XI = 59 

F ACW species 20 x2 = 40 
FAC species 6 x:3 = 18 
F ACU species 20 x 4 = 80 

UPL species x5 = 

Column Totals : 105 (A) 197 (8) 

Prevalence Index = 8 /A = 1.88 

Hydropltytlc Vegetation Ind icators: 

- -- I - Rapid Test for Hydrophytic Vcgctatirn 

X 2 - Dominance Test is >50% ---
X 3. Prcvalc:ncc Index is~ 3.01 

---
- -- 4. Morphological Adaptations' (Provide supporting 

dala in Remarks or rn a separate sl1ect) 
___ Problematic Hydroph)1ic Vegctal ioo 1 (Explain) 

' Indicators of hydric soil and wet land hycrology mus! be prcscnl , 
unless disturbed or problanatic. 

1-lydrophyUc 
Vegetation 

Yes X No Present? 

Great Plains - Vers10n 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 8 WET 

Pronle De.crlpUon: (Describe to the depth needed lo document Ole Indicator or confirm Ule absence or Indica tors). 

Dq, th Matrix Rcdox Features 
(inches) Color (moisl) % Color (moist) % ~ Loc1 Texture Remarks - -- --- ---

0-8 5Y 4/I 70 5YR4/6 30 C M Clay loam --- - -- - -- ---
8-9 2.5Y 2.5/1 100 Clay loam Mucky mata ial - -- - - - - -- ---
9-12 2.5Y 2.5/1 100 Clay loam Coarse fragments --- --- ---
12-1 6 2.5Y 2.5/ l 85 5YR 4/6 15 C PL Clay loam Coal throughout --- --- --- ---
16-20 5Y 3/1 Clay loam --- --- --- ---

--- - - - - -- ---
--- --- --- - --
--- --- --- ---

'T}i:le : C=Coocentration, D=Depletion , RM=Reduced Matrix. CS=Covcred or Coated Sand Grain s. 1Location: PL=Pore Lining, M=Matrix. 

Hydrlc Soll Indicator,: (Applicable lo all LRR, , unle" olherwl.e noted). Indicators ror Problem a Uc 1-lydrlc Soils': 

l-liS1 osol ( Al ) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) --- - --
_ HiS1 ic Epipedon (A2) --- Sandy Redox (S5) ___ Coast Prai rie Redox (Al6) (LRR •~ C, H) 

_ Black Mistie (Al) --- Stripped Matrix (S6) Dark Surface (S 7) (LRR C) 

_ Hydrogen Su lfide (A4) - - - Loam y Mucky Mineral (F l) High Plains Dq,ression s (Fl 6) 
_ Strati fi ed Layers (A5) (LRR F) Loam y Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73 ) 

I an Muck (A9) (LRR F, C , H) X Dq,lded Mati rx (Fl ) Reduced Vertie (F l 8) 

_ Dq,ld ed Below Dark Surface (A 11 ) - --Redox Dark Surface (F6) ---Red Parent Material (TF2) 

TI11 ck Dark Surface (A l 2) Dq,ld ed Dark Surface (F7) ---Very Shallow Dark Surface (TF I 2) - - -
== Sandy Mucky Minaai (Sl ) --- Redox Depressions (F8) - --Other (Explain in Rem arks) 

_ 2.5 cm Mucky Peat or Peal (S2) (LRR C, H) ---High Plains Depressions (F l 6) ' Indicators ofhydrophytic vegd ation and wdland 
hydrology must be present , unless disturbed or _5 cm Mucky Peal or Peal (SJ) (LRR F) (MLRA 72 & 73 or LRR H) 
problemati c. 

ReslrlcUve Layer (lfpre.ent) : 

T}i:le: 
Dq,th (inches): IHydrlc Soll! Pre.en I? Yes X No - - - - ---
Remarks: 
Lots or co•rse rragment. 

HYDROLOGY 

F-"='-'-'':.::":::di:.::c,::atc:OTS:.::.,:.:.m:.::i•:.:.1im=u:.::m:.:oc,f..::o::.:n::.e ,.,r =u•::.·rcd;=· .::Ch:.,:e:.,c,:_k.::a:.:.11 .::U:.:ral::.::,=<L.--,,,---,----------- Second Indicators minimum of two re ired 
Surface Wala (Al ) Salt Cmsts (B l l) _ _ Surface Soi l Cracks (86) 
High Water Tub le (A2) 

Saturation (Al) 
WalerMark s (Bl ) 
Sediment Deposits (B2) 

Drift Deposits (83) 
Algal Mal or Crust (84) 
Iron Deposits (8 5) 

Inundation Visible on Aerial Imagery (87) 

Waler-Stained Leaves (B9) 

Yes X No 

---Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (BS) 
---Hydrogen Sulfi de Oda (C l) - X- Drainage Pattern s (B l 0) 
- --Dry-Season Wala Tobie (C2) - - Oxidized Rh izospheres along Living Roots (Cl ) 
---Oxidized Rhizospheres along Living Roots (CJ) -- (where Ulled) 

- - - (where not Ulled) Cra)fish Burrows (CS) 

Presence of Redu ced Iron (C4) - -Saturation Visible on Aaial Imagery (C9) == Th ick Muck Surface (C7) - - Geomorphi c Position (D2) 
___ Otha (Exp lain in Remarks) FAC-Neutra l Tell. (D5) 

_ _ Frost-Heave Hummocks (D7) (LRR F) 

Depth (i nchcs) : 1-3" 

Yes No- -X-- Depth (inches) : ----

aturation Present? 
includes ca , illary fiin e) 

Yes X No== Depth (inches) : _ _ 6_-_8'_' _ etland Hydrology Present? Yes X No 

cscribe Recorded Data (stream gauge, mon itoring well , aeri al photos, previou s inspection). if avai lable: 

an arks: 
'olnt la ken al developed liJlrlng. 

US Amry Coq,s of Engineers Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: - ------=B'---ro'-'o"'k--'-M--'-i"'n-'-e _ _ _ _ ___ City/County: - - ----'S"'h"c'-'ri-=dan/S= cch'-'erc..i-=daJ=-1 ____ Sampling Date: 10/2 1/2013 

Applicant/Owner: -'-R"'am=a"--co'---L=-L=-C-'--'--. __________________ Stale: Wyoming Sampling Poinl : ____ 9_O_U_T __ _ 

Jnvcst igator(s) : ------"C-'--. W= ood= '--'-A'---.-'-ld"'c _ _ _ _ __ Scction. Township, Range: =-Sc"--c'---.--'-14--''"T'-'5-'-7N-'--'-, ""R-'-85'--W _ _______________ _ 

Landform (h illslopc, tcm,cc, etc.): ------'-H'-il""ls'---lo_,.p-'-c _ _ __ Local rel ief (concave, convex. none): "'C-'-o'-nca-'---v_c ______ s lopc (%): --'-I0'----'-I'-5°--'¼ _ _ 

Subregion (LRR): Western Great Plain s Lat: 44.9166442005 Long: -107.08431398 

Soil Map Unil Name: ZIGWEID-KISHONA-CAMBRJA COMPLEX. 6 TO 15 PERCENT SLOPES N\Vl classi fi cati on : 

Datum : NAD 1983 HARN 

Non-aquatic resource 

Are climaticAiydrologic conditions on the si te twical for th is t ime of year? Yes X No ____ (lf no. exp lain in Remarks.) 

Arc Vegetation ~. Soil __ N_o _ _ . or Hydrology ~ significantly disturbed? Arc "Norm al Circumstances" presen t? Yes X No 

Are Vegetat ion ~ . Soil __ N_o __ . or Hydrology ~ natu rally problemat ic? (I f needed. explain any answers in Remarks.) 

SUMMARY OF H NDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetati on Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: P33-SOIL PROFILE 

Yes 

Yes 

Yes 

No X 

No X 

No X 

VEGETATlON - Use scientific names of plants. 

Absolute Dominant 
Tt-.c ~, ..... ,m 1 (Plot size: ) % Cover Species? 
I. ----
2. ----
3. ----
4. ----= Total Cover ----
San lin• /Shrub Stratum (Plot sizc:...l.l!!.L) 
I. Ericameria nauseo.m 20 Yes ----
2. Artemisfa tridentara 5 No ----
3. Ronwoodsii 5 No 
4. Gulierrezia sarothrae 5 No 
5. ----

35 = Total Cova - ---
""" s 1rn1um (Plot sizc:---1..m1 ___) 
I Pascopyrum mrilhii 10 Yes 

2. Poa.recunda 10 Yes ----
3. Ac/ii/lea nille.folium 15 Yes ----
1. Elymus /m,ceolatus 5 No 
s. Agropyron cri.Jtalum 5 No ----
6. ----
7 ----
B ----

45 = Total Cover - ---
Woodv Vine Stratum (Plot size:_) 

----
2. ----

= Total Cover ----
1/o Bare Groun d in Herb Stratum 20 

Remarks: 

US Army Corps of Engineers 

Indicator 
Status 

UPL 
UPL 

FACU 
UPL 

FACU 
FACU 
FACU 
FACU 
UPL 

ls the Sampled Area 
within a Welland? Yes 

Dominance Tesl Worksheet 

Num ber of Dom inan t Species 
Tiiat Arc OBL. FACW. or FAC: 

Total Number of Dominant 
Species Across Al l Strata: 

Percen t of Dom in ant Species 

No X 

0 (A) 

4 (B) 

That Area OBL. FACW, or FAC: 0 (A/B) 

Prevalence Index \\brksheel : 

Tot.al % Cover of: Multiolvbv: 
OBL species 0 X t = 0 

F ACW species 0 x 2 = 0 
FAC species 0 x3 = 0 
F ACU species 45 x4 = 180 
UPL species 35 x5 = 175 
Column Tota ls: 80 (A) 355 (B) 

Prevalaicc Index = B/ A= 4.44 

HydrophyUc VegetaUon Ind icators: 

--- I - Rapid Test for Hydrophyt ic Vcgctatim 
2 . Dominance Test is >50% - --
3 • Prevalen ce Index is .:S 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

dala in Rem arks or en a separate sheet) 
___ Problem atic Hydroph>tic Vegetation ' (Explain) 

' Indicalors of hydric soil an d wc1land hydrology must be present. 
un less disturbed or problem atic. 

H ydrophyUc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 

TF N6 2/ 025 
REC D NOV 14 , 201 4 

Addendum 010- 1- 133 DEQ Ex. 4-830



RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 90UT 

~onle DescrlpUon: (Descr ibe to the depth needed to document the Indicator or confirm the absence or Indicators). 

Depth Malrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Remarl<s --- --- ---

0-3 10YR3/2 100 Clay loam --- --- --- ---
3-10 7.5YR518 100 Clay loam --- --- --- ---
10-20 2.svsn 100 Clay Blocky structure --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

11)pe: C=Coo centration. D=Depletioo , RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Locat ion : PL=Pore Lining, M=Matrix. 

Hydrlc Soll Indicators: (Applicable to all LRRs, un less o111erwlse noted) . Indicators ror ProblemaUc Hydr lc Solis': 

Histosol (A I ) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---
,---Histic Epipedm (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al 6) (LRR F, C, H) 

Black Histic (AJ) Str ipped Matrix (S6) Dark Surface (S 7) (LRR C) --- ---
,---Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (F l ) ---High Plains Depressions (FI 6) 
_ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

,---I an Muck (A9) (LRR F, C, H) ---
Dep icted Malirl< (F3) ___ Reduced Vertie (FI S) 

,---Depicted Below Dark Surface (A 11 ) ---Redox Dark Surface (F6) ---Red Parent Material (TF2) 
Thick Dark Surface (Al 2) Depleted Dark Surface (F7) Very Shallow Dark Surface (TFI 2) ---

,---Sandy Mucky Minaai (SI) ---
Redox Depressions (F8) ---Other (Explain in Remarl<s) 

_ 2.5 cm Mucky Peat or Peat (S2) (LRR C, H) ---High Plains Depressions (F l 6) 3Indicators ofhydrophytic vegetation and wetland 

,---5 an Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present, unless disturbed or 
problematic. 

ReslrlcUve Layer (If present): 

11)1>e: 
Pepth (inches): Hydrlc Soils Present ? Yes No X 

Remarks: 

HYDROLOGY 

Indicators min imum of oner uired; check all that a I 
Surface Wala (Al) 

High Water Tob ie (A2) 
Saturation (AJ) 
Water Marks (Bl) 
Sediment Deposits (B2) 

Drift Deposits (83) 
Algal Mat or Crust (B4) 

Iron Deposits (B5) 
Inundation Visible on Aerial Imagery (B7) 
Water-Stained Leaves (B9) 

___ Salt Crusts (B l I ) 

Aquatic Invertebrates (B 13) 
---Hydrogen Sulfide Oda (C l) 
---Dry-Season Water Table (C2) == Oxidized Rhizospheres along Living Roots (C3) 

(where not Ulled) 
Presence of Reduced Iron (C4) == Thick Muck Surface (C7) 

___ Otha (Explain in Remarks) 

Yes No __ x __ Dcpth (inches): ___ _ 

Yes No X Depth (inches): ___ _ 

--- ----

Second Indicators minimum of two re ired 
__ Surface Soi I Cracks (B6) 

Sparsely Vegetated Concave Surface (BS) 
--Drainage PaUems (B IO) 
--Oxidized Rhizospheres along Living Roots (C3) 
-- (where tllled) 

Crayfi h Burrows (CS) 
__ Saturation Visib le on Aaial hnagery (C9) 
__ Gcomorphic Position (D2) 

FAG-Neutral Test (D5) 

Frost-Heave Hummocks (07) (LRR F) 

aturation Present? Yes No X Depth (inches): ___ _ etland Hydrology Present? Yes No X 
includes capi ll fiin e) 
escribe Recorded Data (stream gauge. monitoring well. aerial photos. previous inspection). if available: 

emarl<s: 

US Anny Corps of Engineers Great Plains - Vasion 2.0 

TFN 6 2 /025 
1 EC O NOV 14 2014 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site : _______ B_ro_o_k_M_in_e _______ City/County: _____ S_h_c_ri_dan/S __ h_a_idan _____ Samp ling Date: I 0/2 I /2013 

Appl icant/Owner: _R_am_ac_o_L_L_C_. __________________ Statc: Wyoming Samp ling Point : ___ 9_W_E_T __ _ 

Investigator(s): ______ C_ . W_ ood~ ,_A_. _Id_c ______ Scclion. Township, Range: _S_cc_._1_4,~T_S_7N~._R_8_SW ________________ _ 

Landform (hi llslopc, terrace, etc.): ____ ;;.;R;.;.cs;;.;av;;..;.;o""ir'--___ Local relief (concave, convex, none): .;;C..;.on"-ca=vc.;_ ______ Slopc (%) : __ S_-l_O'l_¼ __ 

Subregion (LRR): Wcstan Great Plains Lal : 44.9168176691 Long: -107.084 180889 Dalum : NAD 1983 HARN 

Soil Map Unit Name: ZIGWEID- KISHONA-CAMBRIACOMPLEX. 6 TO IS PERCENT SLOPES NWI classificati on : -----~P~E~M~h _____ _ 

Arc climatie/hydro logic conditions on the si te typical for this time of year? Yes X No ____ (If no, explain in Remarks.) 

Arc Vegetation ~. Soil __ N_o __ , or Hydrology ~ significantly disturbed? Arc "Normal Circumslanccs" present? Yes X No 

Arc Vegetat ion ~ -Soil __ N_o __ , or Hydrology ~naturally problematic? (If needed, explain any answers in Ran arks .) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc . 

~ ydrophytic Vegetation Present? 

~ ydric Soil Present? 

r>vctland Hydrology Present? 

Ycs __ x __ 

Yes X 

Yes X 

No 

No 

No 

Rcmarlcs: P30-UP, P31-DOWN, P32-SOIL PROFILE 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
m-cc Stratum (Plot size: \ %Cova seccies? 
I. ----
~- ----
~- ----
~- ----= Total Cover 

----

tsan lin• iShmb Slratum (Plot sizc:_l 
I. ----
ri ----~- ----
~- ----
~- ----= Total Cover ----
" •-" Stratum (Plot sizc:--1..Jn' _) 
I . Xanthium J.trumarl um 70 Yes 

~- Rumexcrispus s No ----
~- Horrie um jubaJum s No ----~- Taraxacum officinale 2 No ----~- ----
~- ----~- ----
~- ----

82 = Total Cover ----
Woodv Vine Stratum (Plot size:___) 
~. ----
~- ----

= Total Cova ----
¼ Bare Ground in Herb Stratum 20 

Jl,emarks: 

US Army Corps of Engmcers 

Indicator 
Status 

FAC 
FAC 

FACW 
FACU 

ls lhe Sampled Area 
within a Welland? Yes X 

Dominance Test Worksheet 

Number of Dominant Species 
Thal Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Strata: 

Pa-cent of Dominant Species 

No 

I (A) 

I (B) 

That Arca OBL, FACW, or FAC: 100 (A/B) 

Prevalence Index \\brksheel : 
Tot.a l % Cover of: Mu ltip ly by: 

OBL species 0 XI = 0 
F ACW species s x2 = 10 
FAC species 75 x3 = 225 
F ACU species 2 x4 = 8 

UPL species 0 xS = 0 
Column Totals: 82 (A) 243 (B) 

Prevalence Index = Bl A = 2.96 

HydrophyUc VcgetaUon Indicators: 

--- I - Rapid Test for Hydrophytic Vcgclat im 
X 2 - Dominance Test is >50% ---
X 3 - Prcvalaicc Index is .:S. 3.01 

---
--- 4 - Morphological Adaptation s' (Provide supporting 

data in Ranarl<s or on a separate sllccl) 
___ Problanalic Hydroph}1ic Vegetation' (Explain) 

1lndicalors of hydric soil and wetland hydrology must be present, 
unless disturbed or orob lan atic. 

HydrophyUc 
Vegetation 

Yes X No Present? 

Great Plams - Version 2.0 

TFN 6 2 /025 
EC D NOV 14,2014 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 9WET 

r,ome DescrlpUon: (Describe lo the depth needed lo document the Indicator or conrlrm the absence or Indicators). 

Depth MaLrix Redox Features 
(inches) Color (moist) % Color (moisl) % ~ Loc1 Texture Remarks --- --- ---

0-6 7.5YR411 90 5YR 413 10 C M Clay --- --- ---
6-9 7. 5YR 411 95 7.5YR 518 5 C PL Clay Coarse fragments --- --- ---
9-20 I0YR 512 90 2.5Y 2.511 10 C M Sanely clay --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'l)Ve: C=Conccntration. D=Dcplelion, RM=Rcduced Matrix, CS=Covered or Coated Sand Grains. ~ocat ion: PL=Pore Lining, M=Matrix. 

Hydrlc Soll Indicators: (Applicable lo all LRRs, unless otherwise noted). Indicators ror ProblemaUc Hydrlc Solis': 

Histosol (Al) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---
==Histic Epipedon (A2) ---Sandy Redox (S5) Coast Prairie Redox (A l6) (LRR •~ G, H) 
_ Black Hislic (AJ) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 

_ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (F l) ___ High Plains Depressions (Fl6) 
_ Stratified Layers (A5) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outsldeorMLRA 72 & 73) 

I cm Muck (A9) (LRR F, G, H) X Depicted Matirx (F3) Reduced Vertie (F l 8) 

== Dep icted Below Dark Surface (All) ---Redox Dark Surface (F6) ---Red Parmt Material (TF2) 

_ 11,ick Dark Surface (Al 2) ---Depicted Dark Surface (F7) Very Shallow Dark Surface (TFJ 2) 

_ sandy Mucky Minaai (S I) ---Rcdox Depressions (F8) Other (Explain in Rcmarks) 

_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---
High Plains Depressions (Fl 6) 31ndicators ofhydrophytic vegetation and wetland 

_5 cm Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present, unless disturbed or 
problematic. 

ReslrlcUve Layer (Ir present): 

l)Ve : 
Depth (inches): Hydrlc Solis Present? Yes X No --- ----
Rcmarlcs: 

HYDROLOGY 

l'-'-!='Ll'-'n:!!d1'.'· c"'at"'o!.ors'-'>!!m'-'in:!!i,.,_m"'u,.,_mc,o:!!f__,oe,n,:_eo,r=u,.,_ir,::,ed;,,_·-=c,.,_he::,ce,k..ea:!!11_,,th:!!at,,_,,=lL-~~---------- Second Indicators minimum of two re ire 
Surface Water (Al ) ___ Salt Crusls (B t I) __ Surface Soil Cracks (86) 
High Waler Tub le (A2) Aquatic Invertebrates (813) Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfide Oda (Cl) --Drainage Pallems (B IO) 
Water Marks (Bl) ---Dry-Season Wala-Table (C2) --Oxidized Rhi zospha-es along Living Roots (C3) 
Sediment Deposits (82) - X--Oxidized Rhizosphcres along Living Roots (C3) -- (where Ulled) 

Drift Deposits (B3) --- (where not ttlled) Crayfish Burrows (CS) 

Algal Mat or Crust (84) Presence of Reduced Iron (C4) --Saturation Visible on Aaial Imagery (C9) 
Iron Deposits (85) ==lbick Muck Surface (C7) --Geomorphic Position (D2) 
Inundat ion Visible on Aeria l Imagery (87) ___ Otha (Explain in Remarks) FAC-Neutral Test (D5) 

Water-Stained Leaves (89) __ Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? 
includes ca ill frin e) 

Yes 

Yes 

Yes 

No X Deptl1 (inches): 
No--X--Depth (inches): ----

No X Depth (inches): ___ _ etland Hydrology Present? Yes X No 

escribe Recorded Data (stream gauge, monitoring well, aeri al photos, previous inspection), if available: 

anarks: 

US Anny Corps ofEngineers Great Plains - Version 2.0 

TFN62/025 
P CD NOV 14,2014 

Addendum Dl0-1-136 DEQ Ex. 4-833



RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

ProjccVSite: _______ B_ro_o_k_M_in_e _______ City/County: _____ S_h_e_ri_dan/S __ h_cr_i_dan _____ Sampling Date : I 0/21/2013 

Applican t/Owner: _R_an_1_ac_o_L_L_C_. __________________ State: Wyomi ng Sampling Point: ___ I_0_O_U_T __ _ 

Invest igator(s): ______ c_. W_oo_d~,_A_._Id_e ______ Section, Township. Range: _Se_c_. _1~1,_T_5_7_N~, R_85_W ________________ _ 

Landfom1 (hillslope, terrace, etc.): ____ _;_Te;;;;rr:.:a:.:c"-e ____ .Local relief (concave, convex, none): .;;C..;.o;;;;nca= v"-e ______ Slopc (%): __ 0_-_l •_v. __ 

Subregion (LRR) : Northern Great Plains Lat: 44.927 1261429 Long: -107.080169342 Datum: NAD 1983 HARN 

Soil Map Unit Name: SHINGLE-SAMDAY CLAY LOAMS, 6 TO 60 PERCENT SLOPES NW! classi fi cation: Non-aquatic resource 

Are climatic/hydrologic cond it.ions on the site typical for this time of year? Yes X No ____ (lfno, explain in Remarks.) 

Are Vegetation ~. Soil __ N_o __ , or Hydrology ~significantly disturbed? Are "No1TTial Circumstances" presmt? Yes X No 

Are Vegetation ~ . Soil __ N_o __ , or Hydrology ~ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach sit e map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Presmt? 

Hydric Soil Present? 

Welland Hydrology Present? 

Remarks: P40-SOJL PROFILE 

Yes 

Yes X 

Yes 

No __ X __ 

No 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator 
rrre• ~tr•" •m (Plot size: \ % Cover Seecies? Status 
I ----
~. ----
~. ----
~. ----= Total Cover 

----

Ran lino/Shrub Stratum (Plot size:...l!!Jl-1 
I. Ericameria nauseosa 10 Yes UPL ----p Gulierretia .saro1hre 10 Yes UPL ----
~ . - ---µ ----
5. ----

20 = Total Cover ----
»crb Stratum (Plot size:__lml ____) 
I. Pa.rcopyrom smilhii 60 Yes FACU 
2. Phlox IIOOdii 5 No UPL ----
3. Bromus 1ec1orum 2 No UPL ----
~. Po/ypogon monspe/iensis 5 No FACW ----~. ----
6. ----
7. ----
8. ----

72 = Total Cova-----
Woodv Vine Stratum (Plot size:___) 
I. ---- ----
2. ---- ----= Total Cova-----
1/o Bare Ground in Herb Stratum 8 

Remarks: 

US AITTiy Corps of Engmeers 

Is the Sampled Area 
within a \\'etland? Yes 

Domina nce Test Worksheet 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Strata: 

Pa-cent of Dominant Species 

No X 

0 (A) 

3 (B) 

That Arca OBL, FACW, or FAC: 0 (A/B) 

Prevalence Index Wirksheet : 

Tota.I % Cover of: Multip ly by: 
OBL species 0 x i = 0 
F ACW species 5 x2 = 10 
FAC species 0 x3 = 0 
F ACU species 60 x4 = 240 
UPL species 27 x 5 = 135 
Column Totals: 92 (A) 385 (B) 

Prevalence Index = Bi A= 4.18 

Hydro phy Uc Vegeta Uon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetatirn 
2 - Dom inance Test is >50% ---
3 - Prevalen ce Index is~ 3.01 

---
--- 4 - Morphological Adaptation s' (Provide supporting 

data in Remarks or en a separate !lleel) 
___ Prob lem atic Hydroph)-t ic Vegetation' (Explain) 

' Indicators ofhydric soil and wetland hydrology must be present, 
unless disturbed or oroblemalic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Va-srnn 2 .0 

TFN62/025 
CD NOV 14,2014 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: J0OUT 

fronle DescrlpUon: (Desai be to the depth needed lo document the Indica tor or connrm Ute absence or Indicators). 

Depth Matrix Redox Feat ures 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarks --- --- ---

0-4 I0YRJ/2 100 Clay loam --- --- --- ---
4-9 J.5YR3/1 100 Clay 

--- --- ---
9-15 2.5Y4/ I 100 Clay loam --- --- --- ---
15-20 2.5Y5/ l 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

1T),pe: C=Crncentration, D=Dcpletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 1..ocation: PL=Pore Lining, M=Matrix . 

Hydrlc Soll Indlca lors: (Applicable to all LRRs, unless otherwise noled). Indicator, for Problematlc Hydrlc Soll <': 

_Histosol (A l) ---Sandy Gleyed Matrix (S4) 
---

I cm Muck (A9) (LRR I, J) 
_ Histic Epipedrn (A2) 

---Sandy Redox (S5) ___ Coast Prairie Redox (A16) (LRR F, G, H) 
_ Black Histic (Al) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 
_ Hydrogen SU Hide (A4) ---Loamy Mucky Mineral (FI) High Plains Depressions (Fl 6) 
_ Stratified Layers (A5) (LRR F) Loamy Gleyed Malrix (F2) (LRR H outside or M LRA 72 & 73) 
_I cm Muck (A9) (LRR F, G, H) X Dcp ld ed Mali[]( (F3) Reduced Vertie (F l S) 

_Depleted Below Dark Surface (Al l ) ---Redox Dark Surface (F6) ---Red Parm! Materi al (TF2) 

_ Thick Dark Surface (Al2) 
---Depleted Dark Surface (Fl) Very Shallow Dark Surface (TF12) 

_ Sandy Mucky Mineral (SI) ---Redox Depressions (FS) Other (Explain in Remarks) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (F I 6) 31ndicators of hydrophytic vegetation and wet land 

_5 cm Mucky Peat or Peat (SJ) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present , unless disturbed or 
problematic. 

Resl.rlcUve Layer (If present): 

T),pe: 
Depth (inches): ~ydrlc Soils Present? Yes X No 

Remarks: 

HYDROLOGY 

Indicators minimum of oner uired; check all that a I 
Surface Water (Al) ___ Salt Crusts (BI I) 
High Waler Tobie (A2) 
Saturation (A3) 

Water Marks (Bl) 
Sediment Deposits (82) 

Drift Deposits (B3) 
Algal Mat or Crust (84) 

Iron Deposi ts (85) 

Aquatic Invertebrates (8 13) 
---Hydrogen Sulfide Oder (C l) 
---Dry-Season Water Table (C2) 

Oxidized Rhizospheres along Living Roots (CJ) 
(where not Ulled) 

Presence of Reduced Iron (C4) == Thick Muck Surface (CJ) 
Inundation Visible on Aeria l Imagery (B J) ___ Other (Explain in Remarks) 

Waler-Stained Leaves (89) 

No X Depth (inches): ___ _ 

No X Depth (inches): ___ _ 

--- ----

Second Indicators minimum of two re ired 
__ Surface Soi I Cracks (86) 

Sparsely Vegetated Concave Surface (BS) 
--Drainage PaUems (B IO) 

--Oxidized Rhi zospheres along Living Roots (C3) 
-- (where Wlro) 

__ Crayfish Burrows (CS) 
Saturation Visible on Aeria l Imagery (C9) 

--Gcomorphic Positioo (02) 

FAC-Neutral Test (D5) 

__ Frost-Heave Hummocks (07) (LRR F) 

aturation Present? 
includes capi llary fiin e) 

Yes 

Yes 

Yes No __ X __ Depth (inches): ___ _ eUand Hydrology Present? Yes No X 

escribe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspection), if available: 

an arks: 

US Army Corps of Engineers Great Plains - Va-sion 2.0 

TFN 6 2/025 
12014 1 CD NOV 14 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: _______ B_ro_o_k_M_i_n_c _______ City/County: -----'S"'h"c'-'riccdan/=Sa:h'-'a-=--1'-=· dan= ____ Sampl ing Date: I 0/ 2 I/2013 

ApplicanVOwncr: _R_an_,_a_co_LL_C_ . __________________ SIAlc: Wyoming Sampling Point: ___ l_0_W_E_T __ _ 

Invcstigator(s): ------"C"'-. W=ood='-'-A".-'-ld"'c'-_____ Scction. Township. Range: "S-'-cc"-.-'-l"'l."T'-'5-'-7-'-N"-. "'R-'-85'-W'-----------------

Landform (hillslopc. terrace, etc.): -----'-R-'-cs"'a-"'-v-'o-'-ir ____ Local relief (concave, convex, none): -'-C_on_ca_ vc _______ Slopc (%) : ---'-2--'-5_%'--

Subregion (LRR): Wcsta-n Great Plains Lat : 44.9279300263 Long: -107 .080020961 Datum: NAD 1983 HARN 

Soil Map Unit Name: SHJNGLE-SAMDAY CLAY LOAMS . 6 TO 60 PERCENT SLOPES NW-I classificat ion: PUB -------------
Are climatic/hydrologic conditions on the si te t;pical for this time of year? Yes X No ____ (If no, explain in Remarks.) 

Arc Vegetat ion ~. Soil __ N_o __ • or Hydrology ____!:!£.__ significantly d isturbed? Arc "Nonna I Circumstances" prcsmt? Yes X No 

Arc VegelAlion ~ . Soil __ N_o __ . or Hydro logy ____!:!£.__natmallyproblcmat ic? (If needed, explain any answers in Ra-narks .) 

S~ARY OF F1NDINGS -Attach site map showing sampling point locations, transects, important features, etc. 

~ ydrophytic Vegetation Present? 

Hydric Soil Prcsmt? 

;w'ctland Hydrology Present? 

Yes X 

Yes X 

Yes X 

Rcmarlc s: P34 -UP. P35-DOWN. P36-SOIL PROFILE 

No 

No 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
lrrcc Stratum (P lot size: ) %Cova- seccies? 
I. ----
~ - ----
~ - ----
~- ----= Total Cover ----
Sao line/Shrub Stratum (Plot size:_} 
I. ----~- ----ll ----~- ----
~ ----

= Total Cova-----
J.,>- Stratum (Plot sizc:--1m'__) 

I Honieum Juba/um 20 Yes ----
2 Rumexcrispu.s 10 Yes ----
3. Cir.sium anense 5 No 

1. Juncus baltic lil 5 No ----
~ Ccmvolvulus arvensts 2 No ----~- ----17 . ----~- ----

42 = Tota I Cover ----
Woodv Vine Stratum (Plot size:_) 

----2 ----
= Total Cova-----

¼ Bare Ground in Herb Stratum 60 

Jlcmarks: 

US Army CO'lJS of Engmca-s 

Indicator 
Status 

FACW 

FAC 

FACU 

FACW 

UPL 

Is the Simpled Area 
within a Welland? Yes X 

Dominance Test Worksheet 

Number of Dominant Species 
11,at Arc OBL. FACW. or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Perca1t of Dominant Species 

No 

2 (A) 

2 (B) 

That Arca OBL, FACW, or FAC: 100 (NB) 

Prevalence Index \Vorksheet: 
Total % Cover of: Multip ly b y: 

OBL species 0 x i = 0 

F ACW species 25 x2 = 50 
FAC species 10 x 3 = 30 
F ACU species 5 x4 = 20 
UPL species 2 x5 = 10 

Column Totals: 42 (A) 11 0 (B) 

Prevalmce Index = BIA = 2.62 

HydrophyUc VcgetaUon Indicators: 

--- I - Rapid Test for Hydrophytic Vcgctatim 

X 2 . Dominance Test is >50% ---
X 3. Prevalai ce Index is~ 3.01 

---
--- 4 - Mo'lJhological Adaptations' (Provide support ing 

dat a in Ra-narks or on a separate meet) 
___ Prob la-n atic Hydroph)'lic Vegetation ' (Explain) 

' Indicators ofhydric soil and wetland hydro logy must be present, 
unless disturbed or oroblan atic. 

HydrophyUc 
Vegetation 

Yes X No Present? 

Great Plains - Version 2.0 

TFN 6 2 /025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: I OWET 

r,ome DescrlpUon: (Describe to the depth needed to document the Indicator or conrlrm tlle absence of Indicators). 

Depth Mat.rix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarks --- --- ---

0-2 2.5Y 4/2 100 Clay loam --- --- --- ---
2-4 5Y 5/2 100 Clay loam 

--- --- --- ---
4-18 Gley 5/N 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'Type: C=Ca,ccntration. D=Depletion , RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining. M=Matrix. 

Hydrlc Soll Indicators: (Applicable to all LRRs, unless otherwise noted). Indica tors ror ProblemaUc Hydrlc Soils': 

_Histosol (Al ) 
---

Sandy GI eyed Matrix (S4) ---I cm Muck ( A9) (LRR I, J) 

~ Histic Epipedon (Al) ---Sandy Redox (S5) Coast Prairie Redox (Al 6) (LRR F, G, H) 
Black Hist ic (AJ) Stripped Matrix (S6) Dark Surface (S 7) (LRR G) ---

_ Hydrogen Su !fide (A4) Loam y Mucky Mineral (F l ) ___ High Plains Depressions (Fl6) 

_ Stratified Layers (A5) (LRR F) X Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

_I cm Muck (A9) (LRR F, G, H) ---Dep icted Matirx (FJ) ___ Reduced Vertie (F l 8) 

_Depicted Below Dark Surface (All) ---Redox Dark Surface (F6) Red Para 1l Material (TF2) 

Tl1 ick Dark Surface (Al 2) Depicted Dark Surface (F7) Very Shallow Dark Surface (TF I 2) ---
_ Sandy Mucky Mineral (S I) ---Redox Depressions (FS) Other (Explain in Remarks) 

_ 2 .5 cm Mucky Peat or Peat (S2) (LRR G, H) High Plains Depressions (F l 6) ' Indicators of hydrophytic vegetation and wetland 

_5 cm Mucky Peat or Peat (SJ) (LRR F) 
---

(M LRA 72 & 73 or LRR 1-1) hydrology must be present . unless di sturtJed or 
problematic. 

RestrlcUve Layer (Ir present) : 

l'ype: 

Depth (inches): Hydrlc Soils Present? Yes X No --- ----
Remarks: 
Lots of rock at surface 

HYDROLOGY 

i:-:-;i.:.:m'"ai'-"'-'l:::nc::d1:.:· c=at:.:o:.:rs=m:::in.:.:i:.:.m:,:u:.:.m:._;o:.:f_:o.:.:n.:.e.:.;r =u:.:.ir.::cd;:,.· _:<:;;he:.:c.:.:k_:a.:.:11_:U.:.:,at==,.,_ _____________ Second Indicators minimum of two re ired 
Surface Wala- (Al) ___ Salt Crusts (B I I) __ Surface Soi l Cracks (B6) 

High Water Tob ie (A2) Aquatic Invertebrates (B l 3) Sparsely Vegetated Concave Surface (BS) 
Saturation (AJ) ---Hydrogen Sulfi de Oder (C J) --Drainage PaUems (B IO) 

Water Marl<s (BI) ---Dry-Season Wata-Thble (C2) --Oxidized Rh izosphercs along Living Roots (C3) 

Sediment Deposits (B2) 

Drift Deposits (B3) 

Algal Mat or Crust (84) 

Iron Deposi ts (B5) 

== Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 
(where not tllled) Crayfish Burrows (CS) 

Inundation Visible on Aeria l Imagery (B7) 

Water-Stained Leaves (B9) 

Presence of Reduced Iron (C4) == Th ick Muck Surface (C7) 
___ Otha- (Explain in Remarks) 

Yes X No ___ Depth (inches) : __ >_1_2·_· _ 
Yes___ No __ X __ Depth (inches): ___ _ 

--Saturation Visible on Aerial Imagery (C9) 
--Geomorphi c Position (02) 

- -FAC-Neutral Test (D5) 

Frost-Heave Hummocks (07) (LRR F) 

aturation Present? 
includes capillary ftin e) 

Yes X No ___ Depth (inches): __ 18_" __ eUand Hydrology Present? Yes X No 

cscribe Recorded Data (stream gauge, monitoring well . aeri al photos. previou s inspection). if available: 

em arks : 

US Army Corps of Engineers Great Plains - Version 2.0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

WETLAND D ETERMINATION DATA FORM-G reat Plains Region 

Projecl/Site: ------~B_ro_o_k~M_in_e _______ City/County: _____ S~h_e_ri_dan/_S_h_er_i_dan _____ Sarnp ling Dale: I 0/21/2013 

Applicanl/Owner: _R_arn_ac_o_L_L_C_. __________________ State: Wyoming Sampl ing Point: ___ l_0a_W_E_T __ _ 

lnvestigator(s): -----~C_. W_o_od~,_A_._!d_e ______ Section, Township, Range: ~Se_c_._l~l,_T_5_7_N~, R_85_W ________________ _ 

Landforrn (hills lope, terrace, etc.): _____ T_c_rr_a_cc _____ Local relief (concave, convex, none): _C_o_nca_ v_c ______ Slopc (%) : ___ 2-_S'l_Vo __ 

Subregion (LRR) : Western Great Plains Lat : 44.927235938 Long: -107.080566133 Datum: NAD 1983 HARN 

PEM Soil Map Unit Name: SHJNGLE-SAMDAY CLAY LOAMS. 6 TO 60 PERCENT SLOPES NWI classi fi calion : 

Arc cl imatic/hydrologic cond itions on the site typical for this time of year? Yes X No ____ (lfno. 0<plain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o _ _ , or Hydrology ~ significantly disturbed? Arc "Nom1al Circumstances" present? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach sit e map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetat ion Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Yes X 

Yes X 

Yes X 

Remarks: P3 7-UP. P38-DOWN, P39-SOIL PROFILE 

No 

No 

No 

VEGETATION - Use sc ientific names of plants. 

Absolute Dominant 
Tree Stratum (Plot size: ) % Cova s eccics? 
I. ----, 

----
3. ----
4 ----

= Total Cover ----
Saoline/Shmb Stratum (P lot si ze:_} 

----, 
----

3. ----
1. ----
5. ----

= Total Cova ----
11.J-b Stratum (Plot size:---1fil1 ___) 
I. Hordeum jubaJum 75 Yes ----~- Rumexcrispus 5 No 

b Convolvulus an'ellsi.r 5 No ----
~- Potentil/a rec/a 3 No 

~- Chenopodium album 2 No ----
~- ----
7. ----
~ - ----

90 = Total Cova ----
~oodv Vine Stratum (P lot size :_) 
I. ----
2. ----

= Total Cova ----
¼ Bare Ground in Herb Stratum __ 10_ 

Remarks: 

US Arm y Corps ofEngmccrs 

Indicator 
Status 

FACW 
FAC 
UPL 
UPL 

FACU 

Is I.he Sampled Area 
within a \\letland? Yes X 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Strata: 

Pa-cent of Dominant Species 

No __ _ 

I (A) 

I (B) 

That Arca OBL, FACW, or FAC: 100 (A/8) 

Prevalence Index \\b rksheet : 

Total % Cover of: Multiolv bv: 
OBL species 0 xi = 0 
F ACW species 75 x2 = 150 
FAC species 5 x3 = 15 
F ACU species 2 x4 = 8 

UPL species 8 x5 = 40 
Column Totals: 90 (A) 213 (B) 

Prevalence Index = Bi A= 2.37 

HydrophyUc VegetaUo n Indicators: 

--- I - Rapid Test for Hydrophytic Vegetation 
X 2 - Dominance Test is >500/o ---
X 3 - Prevalence Index is~ 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Remarks or on a separate sheet) 
___ Problematic Hydrophytic Vegetation ' (Explain) 

'Indicators of hydric soil and wetland hydrology must be present, 
unless disturbed or prob lematic. 

Hydro phy Uc 
Vegetation 

Yes X No Present? 

Great Plams - Vcrsaon 2.0 

TFN 6 2/025 
RECD NOV 14 2014 
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RAMACO 

October 2014 

Brook Min e 

SOI L Sampling Point: I OaWET 

j>ronle DescrlpUon: (Describe lo the depth needed to document Ule Indicator or conrlrm fJle ab sence or Ind ica tors). 

Depth Mat.rix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Remarks --- --- ---

0-2 2.5Y4n 100 Clay loam --- --- --- ---
2-4 5Y 5/2 JOO Clay loam --- --- --- ---

4-18 Gley 5/N 100 Clay loam --- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'Type: C=Cmcenlration. D=Depletim, RM=Rtductd Matrix. CS=Covered or Coated Sand Grains. 'Location: PL=Pore Lining. M=Matrix. 

Hydrtc Soll Indicator, : (Applicable lo all LRRs, unless otherwise noted). Indicators ror Problemallc Hydrlc Soli s:': 

Histosol (Al ) Sandy Gleyed Matrix (S4) I cm Muck ( A9) (LRR I, J) --- ---
- Histic Epiptdon (A2) - - - Sandy Redox (S5) Coast Prairie Redox (Al 6) (LRR F, G, H) 
_ Black Hist ic (AJ) ---Stripped Matrix (S6) Dark Sutface (S 7) (LRR G) 

- Hydrogen Sulfide (A4) Loamy Mucky Mineral (F l) ___ High Plains Depression s (Fl 6) 

- Stratified Layers (A5) (LRR F) X Loamy Gleyed Matrix (F2) (LRR H oul slde or MLRA 72 & 73) 
I cm Muck (A9) (LRR F, G, H) ---Depldtd Matirx (F3) Reduced Vertie (FIS) 

==Depldtd Below Dari< Surface (All) Rtdox Dark Surface (F6) ---Red Parent Material (TF2) 

_ Th ick Dari< Surface (A12) Deplded Dark Surface (F7) Very Shallow Dari< Surface (TFl2) 
-Sandy Mucky Mineral (SI) ---Rtdox Depressions (F8) Other (Explain in Remarks) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) - --High Plains Depressi ons (F l 6) 3Jndicators ofhydrophytic vegdalion and wdland 

_5 a n Mucky Peal or Peal (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present. un less disturbed or 
problematic. 

ReslrlcUve Layer (If present): 

lrype: 
))eplh (inches): Hydrlc Soll , Present? Yes X No --- ----
Remarl<s: 

HYDROLOGY 

F-"='"'-l"n-"d1"'· c.=atccoccrsc..,c.mccin"-i",m"'u"-m~o~f~o"-n~e "-r =u"-ir"-ecl;~· .=cl"-1e~c"-k~a"-ll.=tl~ia"-l~•= I~-...,,..--,----------- Second Indicalors min imum of two re uircd 
Surface Waler (Al) ___ Sall Crusts (B l I) Surface Soil Cracks (86) 
1-ligh Water Tob ie (A2) Aquatic Invertebrates (813) --Sparsely Vegetated Concave Surface (88) 
Saturation (AJ) ---Hydrogen Su lfide Oder (C l) -X-Drainage Pat1ems (B IO) 

Water Marl<s (BI ) ---Dry-Season Water Table (C2) --Oxidized Rhi zosphcres along Living Roots (C3) 

Sediment Deposits (82) == Oxidized Rhizospheres along Living Roots (C3) -- (where lllled) 
Drift Deposits (B3) (where not Ulled) Crayfish Burrows (CS) 
Algal Mat or Crust (84) Presence of Reduced Iron (C4) - -Saruralion Visible on Aer ial Imagery (C9) 
Iron Deposits (85) == Thick Muck Surface (C7) --Geomorphic Position (02) 
Inundation Visib le on Aeria l Imagery (8 7) ___ Other (Explain in Remarl<s) --FAC-Neulra l Test (D5) 
Waler-Stained Leaves (89) Frost-Heave Hummocks (07) (LRR F) 

Yes X No ___ Deplh (inches): __ l_-2_" __ 
Yes___ No X Depth (inches) : ___ _ 

aturation Present? 
includes capi llary frin e) 

Yes No X Depth (inches): ___ _ eUand Hydro logy Present? Yes X No 

cscribe Recorded Data (stream gauge. monitoring well, aerial photos, previous inspection) , if available: 

em arks: 

US Army Col])S of Engineers Great Plains - Vasion 2.0 

TFN62/025 
EC O NOV 14 2014 

Addendum Dl0-1 - 14 2 DEQ Ex. 4-839



RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Projecl/Site: -------=Bc:.ro;:.;o::;k:..:M=in:::e _______ City/County: _____ S_h_e_ri_dan/S __ h_cr_i_dan _____ Sampl ing Date: I 0/21 /2013 

Applicanl/Owncr: .:.R:::am=ac;:.;o:...L::;L::.C::.·;_ _________________ Statc: Wyoming Sampling Point: ___ 1:..:1:..:O:..:U:...T=----

lnvestigator(s): ______ C.=.:... W=ood=•..cA.::...cld'-'e ______ Section, Township. Range: -'-Se:..:cc:.·..clC-'1,:..:T:::5.c.7:..:N.,_, :..:R.c.85:...W _________________ _ 

Landform (hillslope. terrace, etc.): _____ H_i_lls.,_l~op~e ____ Local relief (concave, convex, none): _N_o_n_e _______ Slope (%) : ---'-l -'-0%:..:•--

Subregion (LRR): Northern Great Plains Lal : 44.9232418125 Long: -107.074973393 Datum: NA.D 1983 HARN 

Soi l Map Unit Name: WORFKA-SH INGLE-SAMDAY COMPLEX, 6 TO 30 PERCENT SLOPES NWI classi ficaLion : ----'N.:.:o::;n:..:-a:::qu=at"'ic:..:rc.::e:::so:::u.:crc:::e;_ __ 

Are climatic/hydrologic conditioos on the site typical for this time of year? Yes X No ____ (lf no, explain in Remarks.) 

Are Vegetation ~ -Soil __ N_o __ . or Hydrology ~ significantly disturbed? Are ''Nonna! Circumstances" present? Yes_X__ No 

Are Vegetation ~ -Soil __ N_o __ . or Hydrology ~ naturally problematic? (If needed, explain any answers in Ran arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

!Hydrophilic Vegdalion Present? 

IHydric Soil Present? 

Midland Hydrology Present? 

!Remarks: P44-SOIL PROFILE 

Yes __ _ No X 

Yes No X 

Yes No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
m-.e ~•ra•um (Plot size : \ %Cova Species? 
I. ----
~- ----~- ----
~- ----

= Total Cover ----
l<;anlin • IShmb Stratum (Plot size:_Lml.-l 
I. Artemisia tridentata 20 Yes ----12 ----~- ----
I. ----ls. ----

20 = Total Cova ----
!Hem ••~tum (Plot size:--1..!!!1 _) 
I. Paxopyrum smithii 20 Yes 

12 Grindelia J{/Jotam:JJtJ 10 No 
ll. Taraxacum officinale ----

10 No ----
4. Gaura coccinea 15 Yes ----
5. Achillea millefolium 15 Yes ----
6. ----
7. ----
8. ----

70 = Total Cova ----
Woodv Vine Stratum (Plot size:___) 
I. ----
2. ----

= Total Cova ----

1/o Bare Ground in Herb Stratum __ 1_0_ 

Remarks: 

US Army Corps ofEngmeers 

Indicator 
Status 

UPL 

FACU 
UPL 

FACU 
UPL 

FACU 

Is the Sampled Area 
within a "~tland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Pa-cait of Dom inant Species 

No X 

0 (A) 

4 (B) 

That Area OBL. FACW. or FAC: 0 (NB) 

Prevalence Index \\brksheel: 
Toi.a l % Cover of: Multio lvbv 

OBL species 0 xi = 0 

F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 45 x4 = 180 
UPL species 45 X 5 = 225 
Column Totals: 90 (A) 405 (13) 

Prevalence Index = Bl A = 4 .5 

HydrophyUc VegelaUon Indicators: 

--- I - Rapid Test for Hydrophytic Vegctatioo 
2 • Dominance Test is >50% --- 3 . Prevalen ce Index is .5. 3.01 

---
--- 4. Morphological Adaptations' (Provide "1pport ing 

data in Ran arks or oo a separate sileel) 
___ Problematic Hydroph)'lic Vegetation' (Explain) 

'Indicators ofhydric soil and wetland hydrology must be present. 
unless disturbed or oroblanatic. 

Hydrophytlc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 

TFN 6 2 /025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 11 OUT 

Pronle DescrlpUon: (Descr ibe lo lhe depth needed lo document Ille Indicator or confir m Ille absence or Indicators). 

Depth Matrix Redox Features 
(inches) Color (moisl) % Color (moi,t) % ~ Loc1 Texture Remarks --- --- ---

0-12 7.5YR 3/1 100 Clay loam --- --- --- ---
12-16 5Y6/I 95 5YR 612 5 C PL Clay --- --- --- ---
16-20 7.5 YR 3/2 100 Clay --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- - -- ---

'T}pe: C=Cmcentration, D=Dcpletim, RM=Reduced Matrix. CS=Covcred or Coated Sand Grains. 'Location: PL=Pore Lining, M=Matrix . 

Hydrlc Soll Indicators: (A1>pllcable lo all LRRs, unless olherwlse noted). lndlcalor s ror Problem a Uc Hydrlc Soil s': 

Histosol (Al) Sandy Gleyed Malrix (S4) I cm Muck (A9) (LRR I, J) - --- ---
_ Histic Epipedon (A2) ---Sandy Redox (S5) Coast Prairie Redox (Al6) (LRR F, G, H) 
_ Black Hi,tic (A3) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 

_ Hydrogen Sulfide (A4) 
---Loamy Mucky Mineral (F l) ___ High Plains Depressions (Fl 6) 

- Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outsldeor MLRA 72 & 73) 
_ I cm Muck (A9) (LRR F, G, 1-1) ---Depleted Matin< (FJ) Reduced Vertie (F IS) 
_Depleted Below Dark Surface (A ll) ---Redox Dark Surface (F6) ---Red Parent Material (TF2) 

_ Thick Dark Surface (A12) ---Depleted Dark Surface (F7) ---Very Shallow Dark Surface (TF 12) 
_ Sandy Mucky Mineral (SI) ---Redox Depressions (F8) ---Other (Explain in Remarks) 

>----2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (F l 6) 31ndicators ofhydrophytic vegetation and wetland 
_5 cm Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR 1-1) hydrology must be present, unless disturbed or 

problema1ic. 
IRestrlcUve Layer or present): 

11YPe: 
~epth (inches): ~ydrlc Soils Present? Yes No X --- ----
!Remarks: 

HYDROLOGY 

>--~l_n_di_c_at_ors~_m_in_im_um_o_f_o_ne_r ~ui_red;~· _ch_e_c_k_a_ll_th_at~~ ~------------- Second Indicators (minimum of two re ired 
Surface Waler ( Al) ___ Salt Crusis (B 11 ) __ Surface Soil Cracks (86) 
High Waler Table (A2) Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfide Oder (C l) --Drainage Pauems (B JO) 

Waler Marks (BJ) ---Dry-Season Wala-Table (C2) --Oxidized Rhi zosphcres along Living Roots (CJ) 
Sedimcnl Deposits (82) Oxidized Rhizospheres along Living Roots (CJ) -- (where Ulled) 

Drift Deposits (83) (where not Ulled) Cra)'fish Burrows (CS) 
Algal Mal or Crust (84) Presence of Reduced Iron (C4) __ Saturation Visible on Aerial Imagery (C9) 
Iron Deposits (85) == Thick Muck Surface (C7) __ Geomorphi c Position (D2) 
lnundalion Visible on Aerial Imagery (8 7) ___ Other (Explain in Remarks) __ FAC-Neutral Tesi (D5) 
Water-Slained Leaves (89) __ Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? 
includes ca illary fiin e) 

Yes 
Yes 
Yes 

No X Depth (inches): 
No--X--Depth (inches): ----

No X Depth (inches): ___ _ eUand Hydrology Present? Yes No X 

cscribc Recorded Data (stream gauge, monitoring well, aerial photos, previous inspection), if available: 

emarks: 

US Army Corps of Engineers Great Plains - Vasi on 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Sile: ------~B~ro-'o~k-'M~in'-'e _______ Cily/Counly: -----'S'-h'-'e-'ri~daJ~J/S=h-'er~i~daJ=1 ____ Sampling Dale: I 0/21/2013 

Applicant/Owner: _R_ann_ac_o_L_L_C_. __________________ Slale: Wyomi ng Sampling Point: ___ lccl_WE=T'------

Investigator(s): ______ C_. W_oo_d~,_A._Id_e ______ Section. Township. Range: ~Se-'c-'.~1~1,-'T'-'5_7N~ , R=85-'W ________________ _ 

Landfonn (hillslope. terrace, etc.): ____ Sp~r_in~g/~D_r_a_in_a~ge ___ Local relief (concave, convex, none): _C_o_nca_ v_e ______ Slope(%): __ 2'--"'5°-'1/o'---

Subregion (LRR): Northern Great Plains Lat : 44.92 33050156 Long: -107.074962998 Datum : NAD 1983 HA.RN 

PEM Soil Map Unit Name: WORFKA-SHINGLE-SAMDAY COMPLEX. 6 TO 30 PERCENT SLOPES NW! classi fi cation : 

Aie climatic/hydrologic conditioos on the site typical for this time of year? Yes X No ____ (lfno, c:xp lain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~ significantly disturbed? Arc "Nonn a! Circumstances" present? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~naturally problematic? Of needed. explain any an swers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

1-Jydroph)'tic Vegetation Present? 

I-Jydric Soi l Present? 

~cl land Hydrology Present? 

Ycs __ X_ 

Yes X 

Yes X 

No 

No 

No 

~emarks: P4 1-UP. P42 -DOWN. P43-SOIL PROFILE 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
rl'rcc Stratum (Plot size: ___j % Cover Species? 
I. ----
2. ----
~ - ----
~- ----= Total Cover ----
Saalin l!/Shmb S1rat11m (Plot sizc:_j 
I. ----
2. ----3. ----
4. ----
5. ----= Total Cover ----
~ • ...._ ~•ra•um (Plot sizc:--1.!J:t1 _) 
I. Polypogon monspeliensis 10 No ----
2 Schoenopleclus marilimus 10 No ----
3. Schoenoplec1us pungens 10 No ----
4. Bromus hiermis 5 No 
). Carex ne brasr:ensls 70 Yes ----6. Horde um j ubaJum 10 No ----7, ----
8. ----

11 5 = Tolal Cova-----
Woodv Vine Stratum (Plot size:___) 
I. ----

12 ----
= Total Cover ----

1/o Bare Ground in Herb Stratum 0 

!Remarks: 

US Army Corps ofEngmccrs 

Indicator 
Status 

FACW 
OBL 
OBL 
UPL 
OBL 

FACW 

----

I s U1e Sampled Area 
within a \\~tland? Yes __ x_ 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Strata: 

Pa-call of Dominant Species 

No 

I (A) 

I (B) 

That Arca OBL, FACW, or FAC: 100 (A/8) 

Prevalence Index \\brksheet : 
Total % Cover of: Multiolvbv: 

OBL species 90 X I = 90 
F ACW species 20 x2= 40 
FAC species 0 x3 = 0 
F ACU species 0 x4 = 0 
UPL species 5 x5 = 25 
Column Totals: 11 5 (A) 155 (B) 

Prevalence Indc:x = Bi A= 1.35 

HydrophyUc VegetaUon Indicators: 
___ I - Rapid Test for Hydrophytic Vegetation 

X 2 - Dominance Test is >50% ---
X 3 - Prevala1ce Index is .s 3.01 

--- 4 . Morphological Adaptations' (Provide supporting 
--- data in Remarks or rn a separate sheet) 
___ Prob lan atic Hydroph)'tic Vegetation' (Explain) 

' Indicators ofhydric soi l and wetland hydrology must be present, 
un less disturbed or problematic. 

HydrophyUc 
Vegetation 

Yes X No Present? 

Great Plains - Vm1on 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 11 WET 

[Pronlc DescrlpUon: (Descr ibe lo lhc depth needed lo document lhe lndlc1lor or confirm lhe absence or lndlc• lors). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moi!I.) % ~ Loc1 Texture Remarks --- --- ---

0-2 2.5Y4/ I 100 Clay --- --- --- ---
2-5 2.5YR 3/2 60 5YR 5/8 40 C PL Clay loam --- --- ---
5-12 2.5Y6/ l 75 5YR 5/6 25 C PL Clay loam --- --- ---
12-20 5Y 3/1 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'l)pe: C=Cooccntration. D=Depletioo, RM=Reduced Matrix. CS=Covcred or Coaled Sand Grains. 'Location : PL=Porc Lining, M=MaJrix . 

~ydrlc Soll lndlcalon: (Applicable lo all LRRs, unless o therwise noted) . lndlcalors ror ProblemaUc Hydrlc Soil s': 

His1osol (Al) ---Sandy Gleyed Matrix (54) - --1 cm Muck (A9) (LRR I, J) == Histic Epipedoo (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al6) (LRR •~ G, H) 
,__ Black Hi s.ic (Al) ---Stripped Matrix (S6) ___ Dark Sunace (S7) (LRR G) 

_ Hydrogen Sulfide (A4) ---Loam y Mucky Mineral (Fl) ---High Plains Depressions (Fl6) 

,__ Stratified Layers (A.5) (LRR F) ---Loam y Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 
_ 1 an Muck (A9) (LRR F, G, H) X Dep ld ed Malirx (Fl) Reduced Vertie (Fl8) 

,__ Deplded Below Dark Sunacc (A 11) ---Redox Dark Sun acc (F6) ---Red Parent Material (TF2) 

11,i ck Dark Sunacc (Al 2) ---Dcplded Dark Surface (F7) ---Very Shallow Dark Sun ace (TFl 2) == Sandy Mucky Mineral (SI) Redox Depressions (F8) ---Other (Explain in Remarks) 

,__2.5 cm Mucky Peat or Peat (S2) (LRR G, H) 
---High Plain s Depressions (F l 6) ' Indicators ofhydrophytic vegd ation and wdland ---

_5 an Mucky Peat or Peat (SJ) (LRR F) (MLRA 72 & 73 or LRR 1-1) hydrology must be present , unless disturbed or 
problematic. 

~ estrlcUve Layer (Ir present) : 

[)pc: 
Depth (inches): Hydrlc Soils Present ? Yes X No 

~emarks: 

HYDROLOGY 

Indicators minimum of oner uircd: check all that a I 
Sunacc Waler (Al) ___ Salt Cru!l. s (Bil) 
High Waler Tob ie (A2) 

SaJuration (Al) 
Water Marks (Bl) 
Sediment Deposits (B2) 

Drift Deposits (Bl) 
Algal Mat or Crust (84) 
Iron Deposits (B5) 
Inundation Visible on Aeria l Imagery (B 7) 
Water-Stained Leaves (B9) 

Aquatic Invertebrates (B 13) 
---Hyaogcn Sulfide Oder (Cl) 
---Dry-Season Water Table (C2) 

---Oxidized Rhizosphcres along Living Roots (CJ) 
--- (where nol Ulled) 

Presence of Reduced Iron ( C4) 
Thick Muck Su n ace (C7) 

___ Other (Explain in Remark s) 

Yes X No Depth (inches): 1-2" 

Yes No--X-' -Depth (inches): ----

--- ----

Second Indicators minimum of two re ired 
__ sun ace Soi I Cracks (B6) 

Sparsely Vegetated Concave Surface (BS) 
- X-Drainage Pat1crns (B IO) 

--Oxidized Rhizospheres along Living Roots (CJ) 
-- (where Ulled) 

Crayfish Burrows (C8) 
--Saturation Visib le on Aerial lmagery (C9) 
--Geomorphi c Position (D2) 

F AC-Neutral Te,t (D5) 
__ Frost-Heave Hummocks (D7) (LRR •1 

aturation Present? Yes X No Depth (inches): __ 0_-2_0_··_ eU•nd Hydrology Presenl? Yes X No 
includes ca ill fhn e) 
escribe Recorded Data (stream gauge. monitoring well, aerial photos, previous inspection). if avai lable : 

crnarks: 

US Army Corps of Engineers Great Plains - Va sion 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ite: ------~B_ro_o_k_M_ in_c _______ City/County: _____ S_h_c_ri_dru_J/_S_h_er_i_dan _____ Sampling Date: I 0/22/2013 

Appl icanl/Owncr: _R_ai_n_ac_o_L_L_C_. __________________ Slatc: Wyoming Sampling Point : ___ 1_2_O_U_T __ _ 

lnvcstigator(s): _____ M_ ._K_a_st_cn~,_S_. _W_in_t_crs _____ Scction. Township, Range: _S_cc_._1_3,~T_5_7_N~,_R_8_5W __________ _ _____ _ 

Landfom, (hillslopc, terrace, etc.): _____ T_c_rr_a_c_c ____ Local relief (concave, convex, none): ____ C_o_n_ca_v_c ___ Slopc (%): ___ 5_% __ _ 

Subregion (LRR): Western Great Plains Lat : 44.9189543596 Long: -107.071144 706 Datum: NAD 1983 HARN 

Soil Map Unit Name : SHJNGLE-WIBAUX COMPLEX. 0 TO 60 PERCENT SLOPES NWI classification: Non-a(J.latic resource 

Arc climati cJ11y<rologic conditiC11s on the site typical for this Lime of year? Yes X No ____ (lfno. exp lain in Remarks.) 

Arc Vegetation ~ - Soil __ N_o _ _ , or Hydrology ~significantly disturbed? Arc ''Nom1al Circumstances" prcsm t? Yes X No 

Arc Vegetation ~ - Soil __ N_o __ , or Hydrology ~naturally problematic? (If needed, explain any aiiswcrs in Remarks.) 

SUMMARY OF FlNDJNGS - Attach site map showing sampling point locations, transects, important features, etc. 

IH ydrophyt ic Vegetation Present? 

IHydric Soi l Present? 

!Wetland Hydrology Present? 

Remarks: 
04g - Soi l Profile 

Yes 

Ycs __ x __ 

Yes 

No X 

No __ _ 

No X 

V EGETATION - Use scientific names of plants. 

Absolute Dominant Indicator 
m-,, Stratum (P lot size: ) %Cova SEccies? Status 
I. ----

12 ----
L, ----
~- ----= Total Cover ----
Sao lin.tShmb Stratum (Plot sizc:_-l 
I. ----

12 ----~- ----µ ----~- ----
= Total Cover ----

"'"" Stratum (Plot size:---1..Jrtl _) 
I. Pascopyrwn smirJUi 7 Yes FACU 

12 Grindelia squarro.srz 5 Yes UPL ----ll Achillea millefalium I No FACU ----
~- Ju,,cus baltic us 3 No FACW ----
~ - ---- ----
"· ----~- ----
~- ----

16 = Total Cover ----
Woodv Vine Stratum (Plot size:___) 
I. ----
12 ----

= Total Cover ----
1/o Bare Ground in Herb Stratum _ 5_5_ 

~cmarks: 

US Army Corps of Engineers 

Is tl1e Sampled Area 
wlthJn a \ \'eUand? Yes 

Dominance Test Worksh eet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Sl!ata: 

Percent of Dominant Species 

No __ x __ 

0 (A) 

2 (B) 

That Area OBL, FACW, or FAC: 0 (A/B) 

Prevalence lndcx \\\Jrksheel : 

Total % Cover of: Multiolvbv: 
OBL species 0 XI = 0 
F ACW species 3 x2 = 6 
FAC species 0 x3 = 0 
F ACU species 8 x4 = 32 
UPL species 5 x5 = 25 
Column Tota ls: 16 (A) 63 (B) 

Prevalence Index = Bi A = 3.94 

Hydrophy Uc Vegetation Indicators: 

--- I - Rapid Test for Hydrophytic Vegetation 
2 - Dominance Test is >50% - - -
3 . Prevalmce Index is .:S. 3.0 1 

---
--- 4 - Morphological Adaptations' (Provide supporting 

dala in Remarks or on a separate sllcct) 
___ Problematic Hydrophi,tic Vegetation' (Explain) 

' Indicators of hydric so il and wetland hydrology must be present, 
unless disturbed or prob lematic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: I 20UT 

)'ronle Descrlptlon: (Describe lo the depth needed lo document the Indica tor or confir m the absence or Indica tors). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ LocJ Texture Rcmarks --- --- ---

0-4 I0YR3/ I 100 Clay loam --- --- --- ---
4-15 2.5Y3/ I 100 Clay loam --- --- --- ---
15-20 I0YR 6/3 100 Clay --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- - -- ---
--- - - - - - - - --

'Type: C=Cmccntration. D=Dcpletim, RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining. M=Matrix . 

Hydrtc Soll Indicator ,: (Applicable to all LRR,, unle,s other wise noted). Indica tors ror ProblemaUc Hydrlc Soll <': 

Histosol (Al ) Sandy G lcyed Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---
_ Histic Epipeda, (A2) ---Sandy Rcdox (S5) Coast Prairie Redox (A l6) (LR.R F, G, H) 
_ Black Histic (Al) 

---Stripped Matrix (S6) Dark Surface (S7) (LRR G) 
_ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) ___ High Plains Depressions (F l 6) 
_ Stratified Layers (A5) (LRR F) ---Loam y Gleyed Matrix (F2) (LR.R H outside or MLRA 72 & 73) 
_ I cm Muck (A9) (LRR F, G, 1-1) X Depicted Matin< (F3) Reduced Vertie (F l 8) 
_Depicted Below Dark Surface (All) ---Redox Dark Surface (F6) ---Red Parent Material (TF2) 

Thick Dark Surface (Al 2) Depicted Dark Surface (F7) Very Shallow Dark Surface (TF12) ---
_ Sandy Mucky Minaai (Sl ) ---Rcdox Depressions (FS) Other (Explain in Remarks) 
_2.5 cm Mucky Peat or Peat (S2) (LR.R G, H) ---High Plains Depressi ons (F l 6) 31ndicators of hydrophytic vegetation and wetland 

_5 cm Mucky Peat or Peat (SJ) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 
oroblematic. 

Reslr lcUve Layer (Ir present): 

riwe : 
Pepth (inches): )-lyd rlc Soils Present? Yes X No 

!Remarks: 

HYDROLOGY 

Indicators minimum of one r 
Surface Wala (Al) 
High Water Table (A2) 
Saturation (Al) 
Water Marks (Bl) 

Sediment Deposits (B2) 
Drift Deposits (BJ) 

Algal Mat or Crust (B4) 
Iron Deposits (B5) 

uired; check all Uiat 
___ Sa lt Crusts (B il ) 

Aquatic Invertebrates (B 13) 
---Hydrogen Sulfide Oda (Cl) 
---Dry-Season Water Table (C2) 

---Oxidized Rhizospheres along Living Roots (CJ) 
- -- (where not Ulled) 

Inundation Visible on Aeria l Imagery (B7) 
Water-Stained Leaves (B9) 

___ Presence of Reduced Iron (C4) 
_ __ Thick Muck Su rface (C7) 
___ Otha (Explain in Remarks) 

No X Depth (inches): 
No--X--Deptl1 (inches): ----

--- ----

Second In dicators minimum of two re uircd 
__ Surface Soil Cracks (B6) 

Sparsely Vegetated Concave Surface (BS) 
--Drainage Pauems (BIO) 

--Oxidized Rhi zosphcres along Living Roots (CJ) 
-- (where Ulled) 

Cra:rfish Burrows (CS) 
Saturation Visible on Aaial Imagery (C9) 

--Geomotphi c Position (D2) 

FAC-Neutra l Test (D5) 
__ Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? 

Yes 

Yes 

Yes No X Depth (inches): ___ _ etland Hydrology Present? Yes No X 
includes capill fiinge) 
escribe Recorded Data (stream gauge. monitoring well. aerial photos. previous inspection). if available: 

emarks: 

US Army Cotps of Engineers Great Plains - Va si on 2.0 
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RAMACO 

October 2014 

Brook Min e 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ite : -------"B"-ro"'o"'k'-'M=inccc _______ City/County: ------'S"'h'-'c'-'ri-=dan/= Scchccercci-=daJ=-1 ____ Sampling Date: 10/22/2013 

Appl ican VOwncr: _R_am_ac_o_L_l_,C_. __________________ State: Wyoming Sampling Point: ___ 1_2_W_E_T __ _ 

lnvestigator(s): _ ____ M=.-'-K"'a"'st"'en"''-"S"-. -'-W'-'incctccers"--____ Section, Township, Range: "-Se'-'c"-. -'-13°''"T"'5_7N= , R=85'-W'-----------------

Landform (hillslope, terrace. etc.): -----'-R"-e""scrvc._c.oc.ir'-___ Local relief (concave, convex, none): ____ C_o_n_ca_v_e ___ Slope (%) : __ 0"---'-2°-'Vo'--

Subregion (LRR): Western Great Plain s Lal: 44.9189273711 Long: -1 07.0711 43 736 Datum: NAD 1983 HARN 

PABh Soil Map Unit Name: SHJNGLE-WIB AUX COMPLEX, 0 TO 60 PERCENT SLOPES NW! classifi cation: 

Arc climatiC/hydrologic conditioos on the site typical for th is time of year? Yes X No _ _ _ _ (lfn o, explain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o _ _ , or Hydrology ~ signi ficantly disturbed? Arc "Nonn a! Circumstances" prcsmt? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~naturally problemat ic? (If needed, explain any an swers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc, 

Hydrophyt ic Vegetation Present? 

Hydri c Soil Prcsmt? 

Wetland Hydrology Presen t? 

Remarks: 

Yes X 

Yes X 

Yes X 

P45 - Upstream , P46 - Downstream, P47 - Soil Profi1c 
·lydrology disturbed due to darn . 

No 

No 

No 

VEGETATION - Use scientific names of plants, 

Absolute Dominant 
'rr•e Stratum (Plot size: ) %Cova s eccics? 
I. ----
2. ----
3. ----
4. ----= Total Cover ----
Sao line/Shrub Stratum (Plot sizc:_-1 
I. ----
2. ----
3. ----
4. ----
5 ----

- Total Cover ----
u .. h ~trntum (P lot sizc:-1fill__) 
I. Xa,11/zium strumarlum IO Yes ----
2 - - --
3. ----
4. ----,. ----
6. ----
7, ----
8. ----

10 - Total Cover ----
Woodv Vine Stratum (Plot size:___) 
I. ----
2 ----

- Total Cover ----
1/o Bare Ground in Herb Stratum 90 

Remarks: 
Salix spp. present around reservoir. 

US Ann y Corps of Engineers 

Indicator 
Status 

FAC 

Is the Sampled Area 
within a \\'etland? Yes X 

Dominance Test Worksheet 

Number of Domi nan t Species 
Thal Arc OBL, FACW, or FAC: 

Total Number of Dominan t 
Species Across Al l Strata: 

Percent of Dominant Species 

No 

1 (A) 

1 (B) 

That Arca OBL. FACW, or FAC: 100 (N B) 

Prevalence Index \ \llrksheet: 

Total % Cover of: Multip ly by 
OBL species 0 X 1 - 0 
F ACW species 0 x2 - 0 
FAC species 10 x 3 - 30 
F ACU species 0 x: 4 = 0 
UPL species 0 x 5 - 0 
Column Totals: 10 (A) 30 (B) 

Prcvalmcc Index - Bi A- 3.0 

Hydrophy Uc VegetaUon Indicators: 

--- 1 - Rapid Test for Hydrophyt ic Vcgctat ioo 
X 2 - Dominance Test is >50% ---
X 3 - Prevalm ce Index: is :5 3.01 

--- 4 - Morphological Adaptations' (Provide supporting 
--- data in Rem arks or oo a separate !heel) 
___ Problem atic Hydrophyt ic Vegetation' (Explain) 

'Indicators ofhydric soil and wetland hydrology must be present , 
am less disturbed or orob lem atic. 

Hydro phy Uc 
Vegetation 

Yts X No Present? 

Great Plams - Ver1i1on 2 .0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: l 2WET 

Profile DescrlpUon: (Desai be to the depth needed lo document the Indicator or connrm the absence or Indica tors). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Rcmarl<s --- --- ---

0-5 10YR4/2 95 7.5YR4l6 5 C PL Clay loam --- --- --- ---
5-20 10YR4/2 90 7.5YR 5/8 10 C PL Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
'l)pe: C=Conccntration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 1tocation: PL=Pore Lining, M=Matrix. 

lydrlc Soll Indicators: (Applicable lo all LRRs, unless otherwise noted). Indicators for ProblemaUc Hydrlc Soils': 

l-listosol (A l) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---
_ l-listic Epipedon (A2) ---

Sandy Redox (S5) Coast Prairie Redox (A l6) (LRR F, G , H) 

Black Histic (AJ) Stripped Malrix (S6) ---Dark Surface (S 7) (LRR G) 
---

== Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) High Plains Depressions (Fl6) 
_ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

_ I cm Muck (A9) (LRR F, G, H) X Deplded Matirx (F3) ___ Reduced Venic (F l 8) 

_Deplded Below Dark Surface (All) ---Redox Dark Surface (F6) Red Parent Material (TF2) 
Thick Darl< Surface (Al 2) Deplded Dark Surface (F7) Very Shallow Darl< Surface (TFI2) ---

==Sandy Mucky Mineral (S I) ---Redox Depressions (F8) Other (Expla in in Rcmarl<s) 
_2.5 cm Mucky Peat or Peat (S2) (LRR G, 1-1) ---

High Plains Depressions (F l 6) 31ndicators ofhydrophytic vegdalion and wdland 

_5 cm Mucky Peat or Peal (S3) (LRR F) (MLRA 72 & 73 or LRR ~0 hydrology must be present, unless disturbed or 
problematic. 

Resl.rlcUve Layer (tr present): 
l)pe: 
Depth (inches): ~ydrlc Soils Present? Yes X No --- ----
Remarl<s: 

HYDROLOGY 

1'--"='--"--'I"'n"dic::c=at::::ors=:.::"'::.:in;,.in:.::1::.:um:::_:oc:f-"o"ne::..:..:r ="i::..red;=· ..::Ch::.:e:.:cc:ck..::a;,.11..::th:..:at::..::i="'----=-=---------- Second Indicators minimum of two re ired 
Surface Water (Al) ___ Sall Crusts (BIi) __ Surface Soi l Cracks (86) 
High Water Tuble (A2) Aquatic Invertebrates (B 13) Sparsely Vegetatcd Concave Surface (88) 
Saturation (AJ) == Hydrogen Su lfide Oder (Cl) --Drainage Pattern s (BIO) 

Sediment Deposits (82) 
Drift Deposits (B3) 
Algal Mat or Crust (84) 
Iron Deposits (85) 

Dry-Season Wata Tuble (C2) Oxidized Rhizosphaes along Living Roots (C3) == Oxidized Rhizospheres along Living Roots (C3) (where Ulled) 

(where not tllled) Crayfish Burrows (CS) 
-X-Saturation Visible on Aerial Imagery (C9) 

Geomorphic Position (D2) 
Inundation Visible on Aerial Imagery (87) 
Waler-Stained Leaves (89) 

Presence of Reduced Iron (C4) == Thick Muck Surface (C7) 
___ Other (Explain in Remarl<s) __ FAC-Neulral Test (D5) 

__ Frost-Heave Hummocks (D7) (LRR F) 

US Army Corps of Engineers 

Yes X 
Yes 
Yes 

No Deptl1 (inches): 10-12" 
No--X--Depth (inches) : ----

No X Depth (inches) : ___ _ eUand Hydrology Present? Yes X No 

Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

ProjecVSite: _______ B_ro_o_k_M_in_e _______ City/County: _____ S_h_e_ri_dan/S __ h_a_1_dru_1 ____ Sampling Date: I 0/2V20 l 3 

ApplicanVOwner: _R_am_ac_o_L_L_C_. __________________ State: Wyoming Sampling Point: ___ 1_3_O_U_T __ _ 

lnvestigator(s): _____ M_. _K_ast_en~._S_. W_in_t_ers _____ Section. Township, Range: "S"'ec:,;.·..:.l..:.4•c.T:..:5:..:70-N"-. =-R=8=-5W'-'-----------------

Landform (hillslope. ta-race. etc.): ___ Drc..c..c•ccincca_.g"-e "-bot=to"'m'-__ Local rel ief (concave, convex, none): ----'C:..:o:..:n=-ca:..:v..:.e ___ Slope (%): __ ..:.l .;;.O'l:..:1/o'---

Subregion (LRR): Westan Great Plains Lat : 44 .9171083777 Long: -107.072 167949 Datum: NAD 1983 HARN 

Soil Map Unit Name: SHINGLE-WIBAUX COMPLEX, 0 TO 60 PERCENT SLOPES NWJ classification: Non•aquatic resource 

Arc climatie/hydrologic conditioos on the site typical for this time of year? Yes X No ____ (lfn o. ocplain in Remarks.) 

Are VegelAlion ~ -Soil __ N_o __ . or Hydrology ~ significantly disturbed? Are "Normal Circumstances" pres01t? Yes X No 

Are VegelAlion ~ -Soil __ N_o __ , or Hydrology ~nawrally problemat ic? (If needed, explain any answers in Ra-narks.) 

SUMMARY OF FINDINGS -Attach site map showing sampling point locations, transects, important features, etc. 

IHydrophytic Vegetation Present? 

IHydric Soil Pres01t? 

!Wetland Hydrology Present? 

!Remarks: 
IP52 - Soil Profile 

Yes __ _ No X 

Yes No X 

Yes No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
rfre• ~tratum (Plot size: \ % Cover seecies? 
I. ----

12 ----
~- ----
~- ----

= Total Cover ----
Sao line/Shrub Stratum (Plot size:_-l 
I. ----

12 ----b ----~- ----
~- ----= Total Cover ----
Hem Straium (P lot size:---1J!!•_) 
I. Poa secunda 35 Yes ----!1 . Bar.sia scoparia 3 No ----~- Sphaeraicea coccinea 0.5 No ----
~ - ----~- ----~- ----~- ----~- ----

38.5 = Total Cover ----
Woodv Vine Stratum (Plot size:___J 
I. ----
!1 ----= Total Cover ----
1/o Bare Ground in Herb Stratum __ 4_0_ 

jlemarks: 

US Army Corps of Engm ecrs 

Indicator 
Status 

FACU 
FACU 
UPL 

Is the Simpled Area 
within a \Vttland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Are OBL. FACW. or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Pa-cent of Dominant Species 

No X 

0 (A) 

t (B) 

TI1at Arca OBL. FACW, or FAC: 0 (NB) 

Prev1lence Index W>rksheet: 
Total % Cover of: Multiply by: 

OBL species 0 x i = 0 
F ACW species 0 x2 = 0 
FAC species 0 x 3 = 0 
FACU species 38 x4 = 152 
UPL species 0.5 x5= 2.5 
Column Totals: 38.5 (A) 154.5 (B) 

Prevalaice lndoc = 8 / A= 4.01 

HydrophyUc Vegetation lndlc1tors: 

--- 1 - Rapid Test for Hydrophytic Vegetatioo 
2 - Dominance Test is >50% ---
3 - Prevalmce Index is.:::. 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Ran arks or a, a separate sheet) 
___ Probla11atic Hydrophytic Vegetation ' (Explain) 

' Indicators ofhydric soi l and wetland hydrology must be present. 
unless disturbed or problc:malic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 

TFN 6 2 /025 
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RAMACO 

October 2014 

Brook Min e 

SOIL Sampling Point I 30UT 

IPronle Descr lpUon: (Describe to the depth needed to document Uie Indica tor or confi rm the absence or Indica tors). 

Depth Matrix Rcdox Feat ures 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Ranarks --- --- ---

0-6 I0YR 6/4 100 Lorun --- --- --- - --
6-20 2.5Y5/3 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
- -- --- --- ---

'"!We: C=Crn ccntration. D=Depletioo , RM=Reduced Matrix, CS=Covered or Coated Sand Grain s. 1Location: PL=Pore Lin ing. M=Matrix. 

IHydrlc Soll Indicators: (Applicable to all LRRs, unless o therwise noted). Indicators ror ProblemaUc Hydrlc Soli s': 

1--Histosol (Al ) ---Sandy Gleyed Mal rix (S4) l cm Muck (A9) (LRR I, J) 

_ Histic Epipedoo (Al) ---Sandy Redox (S5) Coast Prairie Redox (A l6) (LRR F, G, H) 

1--Black Hi st ic (A3) ---Str ipped Matrix (S6) ---Dark Surface (S7) (LRR G) 

_ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) High Plains Depressions (F l6) 

>--Stratifi ed Layers (A.5) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 7J ) 

1--I cm Muck (A9) (LRR F, G, H) Dep leted Mati r,c (F3) Reduced Vertie (F IS) 

1--Depicted Below Dark Surface (A 11 ) Redox Dark Surface (F6) Red Parrot Material (TF2) 

1--11,ick Dark Surface (A l 2) ---Dep leted Dark Surface (F7) ___ Very Shallow Dark Surface (TF I 2) 
_ s andy Mucky Mineral (SI) ---Redox Depressions (F8) Other (Explain in Ran arks) 

1--2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plain s Depressions (F I 6) 1ln dicators ofhydrophy,ic veget ation and wetland 

1--5 cm Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present , unless disturbed or 
nroblemat ic. 

IReslr lcUve Layer (Ir present): 

flwe: 
!Depth (inches): J-lydr lc Solis Present? Yes No X --- ----
Remarks: 

HYDROLOGY 

==~lc..n~di~c~atc..ors~c..mc..in'-'-im=um~o~f~o_ne~r =uic..red;= · ~cl"'1e~c'-'-k~a'-'-ll ~th'-'-at=a = I~------------- Second Indicators minimum of two re ired 
Surface Water (AI ) ___ Salt Cru sts (B l I) Surface Soil Cracks (B6) 
High Water Tobie (A2) 

Saturation (A3 ) 
Water Marks (B I) 
Sediment Deposits (B2) 
Dri ft Deposits (BJ) 

Algal Mat or Crust (84) 
Iron Deposits (85) 
Inundation Visible on Aeri al Imagery (B7) 
Water-Stained Leaves (89) 

Aquatic Invertebrates (B 13) 
---Hydrogen Sulfi de Oder (C l) 
---Dry-Season Wala Table (C2) 

---Oxidized Rhizospheres along Living Roots (C3) 
--- (where not Ulled) 

Presence of Redu ced Iron (C4) === Th ick Muck Surface (C7) 
___ Other (Explain in Remarks) 

No X Depth (inches): ___ _ 
No--X--Depth (inches): ___ _ 

Sparse ly Vegetated Concave Surface (BS) 
Drainage Pallcm s (B I 0) 

--Ox idized Rhi zosphercs along Living Roots (C3) 
-- (where Ulled) 

Cra)'fish Burrows (CS) 
__ Saturation Visible on Aerial Imagery (C9) 

Gcomorphi c Position (02) 
FAC-Neutra l Test (D5) 

__ Frost-Heave Humm ocks (D7) (LRR F) 

aturation Present? 

Yes 

Yes 

Yes No X Depth (inches): ___ _ etl and Hydrology Present? Yes No X 
includes ca ill fiin e) 
escribe Recorded Dale (stream gauge, monitoring well, aeri al photos, previous inspection). if available: 

cn1arks: 

US Army Corps of Engineers Great Plains - Va-si on 2 .0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Pla ins Region 

ProjecVSite: _______ B_ro_o_k_M_,_·n_e _______ City/County: _____ S_h_e_ri_dan/S __ h_cr_i_dan _____ Samp ling Date: I 0/22/2013 

ApplicanVOwner: _R_ai_n_ac_o_L_L_C_. __________________ Statc: Wyoming Sampling Point: ___ 1_3_WE_T __ _ 

lnvestigator(s): _____ M_._K_a_st_en~,_S_._W_i_nt_e_rs _____ Section, Township, Range: _S_ec_._14~·~T_5_7N~, _R_85_W ________________ _ 

Landform (hi llslope, terrace, etc.): __ _;Dr= ac:in'-'a,.ge=bo'°'U°'o"'m'-__ .Local relief (concave, convex, none): ___ ...;C;..coc:n.;..ca'-'v-'e ___ Slope (%): __ 0.;..·..;;2°.;..¼;_ _ 

Subregion (LRR): West011 Great Plains Lat : 44.9171916413 Long : -107.072044247 Datum: NAD 1983 HARN 

Soi l Map Unit Name: SHINGLE-WIBAUX COMPLEX. 0 TO 60 PERCENT SLOPES NWI classification : ______ PE_M_h _____ _ 

Arc climatiC.lhyC'.rologic conditioos on the site typical for this time ofycar1 Yes X No ____ (lfno, 0<plain in Remarks.) 

Are Vegetation ~ -Soil __ N_o __ , or Hydrology ~ significantly dislllrbcd? Arc "Normal Circumstances" present? Yes_X__ No 

Are Vegetation ~ -Soil __ N_o __ , or Hydrology ~ nawra lly problematic? (If needed, explain any answers in Ran arks.) 

SUMMARY O F FINDINGS - Attach site map showing sampling point locations, transects, important features, etc, 

~ydrophytic Vegetation Present? 

~ydric Soil Present? 

Yes __ X_ No 

No 

No 

Yes X 

~etland Hydrology Present? Yes X 

Pl.emarks: 
~lydrology disturbed by dam upstream or poin t 
11'49 - Upstream. P50 - Downstreain, P51 - Soil Profi le 

VEGETAT[ON - Use scientific names of plants. 

Absolute Dominant 
rTree Stratum (Plot size: ) % Cover seccies? 
I. ----
~- ----
~- ----µ ----

= Total Cover ----
Sao line/Shrub Stralllm (Plot size:_-l 
I. ----~- ----
~- ----µ ----
5 ----= Total Cover ----
u ..... ~tratum (Plot size:---1fil1__J 
I. Schoenoplectus acutus 30 Yes 

2 Carex nebrascensis 60 Yes ----
3. Junc us balticus 25 Yes ----
4. PotamogetonfoJiosus 5 No ----
5. ----
6. ----
7. ----
8. ----

120 = Total Cova ----
Woodv Vine Stratum (Plot size:__) 
I. ----
2. ----

= Total Cover ----
¼ Bare Ground in Herb Stratum 0 

Remarks: 

US Army Corps of Engmcxrs 

Indicator 
Status 

OBL 
OBL 

FACW 
OBL 

ls U1e Sampled Area 
within a Wetland? Yes X 

Dominance Test Worksheet 

Number of Dom inant Species 
That Are OBL, FACW, or FAC: 

Total Number of Domin an I 
Species Across Al l Strata: 

Pa-cent of Dominant Species 

No 

3 (A) 

3 (B) 

That Area OBL, FACW, or FAC: 100 (NB) 

Prevalence lndex \\brksheet: 
Total % Cover of: Multiply by: 

OBL species 95 X I = 95 

F ACW species 25 x2 = 50 
FAC species 0 x3 = 
F ACU species 0 x4 = 
UPL species 0 x5 = 
Column Totals: 120 (A) 145 (13) 

Prevalence Index = Bi A= 1.21 

HydrophyUc Vegetation Indicators: 

--- I - Rapid Test for Hydrophytic Vegetatioo 
X 2 - Dom inancc Test is >50% 

X 3 - Prevalmce Index is 5 3.0 1 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Remarks or a, a separate stieet) 
___ Problematic Hydroph)'tic Vegetation' (Explain) 

'Indicators of hydric so il and wet land hydrology must be present. 
unless disturbed o.- orob lanatic. 

HydrophyUc 
Vegetation 

Yes X No Present? 

Great Pl ams - Version 2 .0 
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REC D NOV 14,2014 

Addendum D 10- 1- 153 DEQ Ex. 4-850



RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 13WET 

Pronle DcscrlpUon: (Describe to the depth needed to document the Indicator or conrlrm the absence or Indicators). 

Depth Mat.rix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Remarks --- --- ---

0-3 Gley 2.5/N 100 RM Silt loam Oa horizon saturated --- --- ---
3-20 2.5Y 5/2 60 Gley2.5/I0B 40 D M Silt loam Mineral soi l --- --- - - - ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
- -- --- - -- ---

--- --- --- ---
'T}pe: C=Caicentration, D=Depletia, , RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Locat ion : PL=Pore Lining, M=Matrix. 

lydrlc Soll Indicators: (Applicable to all LRRs, unle<S otherwise noted). Indicators ror Problematic Hydrlc Solis': 

_ Histosol (Al ) ---Sandy Gleyed Matrix (S4) 
---

I cm Muck (A9) (LRR I, J) 

_ Histic Epipeda, (A2) 
---Sandy Redox (S5) ___ Coast Prairie Redox (Al6) (LRR F, G, H) 

_Black Histic (A3) ---Stripped Matrix (S6) ___ Dark Surface (S7) (LRR G) 

_ Hydrngen Sulfide (A4) ---Loamy Mucky Mineral (F l ) ___ High Plains Depressions (F 16) 

_ Strallfied Layers (A5) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

_I cm Muck (A9) (LRR F, G, H) X Dep icted Matirx (F3) ___ Reduced Vertie (FI S) 

_ Depicted Below Dari< Surface (A l I) ---Redox Dark Surface (F6) Red Parent Material (TF2) 

lluck Dari< Surface (Al2) Depicted Dark Surface (F7) Very Shallow Dark Surface (TFl 2) ---
_ Sandy Mucky Mineral (S l) ---Redox Depressions (F8) Other (Explain in Remarks) 

_ 2 .5 cm Mucky Peat or Peat (S2) (LRR G, H) ---
High Plains Depressions (F l 6) 3Indicators ofhydrophyt ic vegetation and wetland 

hydrology must be present, unless disturbed or _5 an Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) 
problematic. 

Restrictive Layer (Ir present) : 

T}pe: 
Depth (inches): IHydrlc Soll, Present? Yes X No --- ----
Remarks : 

HYDROLOGY 

Indicators minimum of oner uired; check all that a I Second Indicators minimum of two re uircd 
f-"=~Su~rf"'"a~c~e~W~a~ter=(A--,1 )~~~-~-~--_-_-_-_-_-S~a~h-C ... ru_st_s-=(8=117) ____________ Surface Soi l Cracks (86) 

1-ligh Waler Tob ie (A2) Aquatic Invertebrates (Bl 3) __ Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogai Sulfi de Oder (Cl) Drainage PaUem s (B I 0) 

Water Marks (BI ) ---Dry-Season Water Table (C2) --Oxidized Rhi zospheres along Living Roots (CJ) 

Sediment Deposits (82) 

Drift Deposits (83) 

Algal Mat or Crust (84) 
lroo Deposits (85) 

== Oxidized Rhizospheres along Living Roots (CJ) -- (where Ulled) 
(where not tilled) Crayfish Burrows (C8) 

___ Presence of Reduced Iron (C4) Saturation Visible on Aerial Imagery (C9) 
_ _ X_lltick Muck Surface (C7) Geomorphic Positioo (D2) 

Inundation Visible on Aeria l Imagery (87) 

Water-Stained Leaves (89) 

___ Other (Explain in Remarks) --FAC-Neutral Test (D5) 

Frost-Heave Hummocks (D7) (LRR F) 

em arks: 

US Army Corps of Engineers 

Yes X 

Yes 
Yes X 

No Depth (inches) : __ 10_" __ 
No--X--Depth (inches) : ___ _ 

No== Depth (inches) : _ _ 2_0_" __ etiand Hydrology Present? Yes X No 

Great Plains - Vasi on 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Sile: ------~B_ro~o_k_M_in_c _______ Cily/Counly: _____ S_h_c_ri_dan/S_• _h_er_idan _____ Samp ling Dale: 10/22/2013 

ApplicanVOwncr: _R_am_ac_o_L_L_C_. __________________ Slalc: Wyomi ng Samp ling Point: __ __cl:..4c.::Oc.::U:..T:_ __ 

lnvcstigator(s): _____ M_._K_a_st_c~n,~S_._W_i_nl_c_rs _____ Scction, Township, Range: =S-'-cc:..c·..cl"-3'-, T:..:5:..:7-'-N"-'-'-R"'8"-5W'-'------------------

Landform (hillslopc, terrace, etc.): -----'H"i""lls"'lo;:;,p:..:c ____ Local relief (concave, convex, none): ____ N_on_c ____ Slopc (%): __ ..;5:..:'¾..:.•--

Subregion (LRR): Wcstan Great Plains Lat : 44.9156470232 Long: -107.071342581 Datum: NAD 1983 HARN 

Soil Map Unit Name: KISHONA-CAMBRJA COMPLEX, 3 TO 6 PERCENT SLOPES NW! classification : Non-aquatic resource 

Are climatic/hydrologic conditi ons on the site typical for thi s time of year? Yes X No ____ (lfno, exp lain in Remarks.) 

Arc Vegetation ~ - Soil __ N_o __ , or Hydrology ~ significantly disturbed? Arc "Normal Circumstances" present? Yes X No 

Are Vegetation ~ -Soil __ N_o __ , or Hydrology ~ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features , etc, 

!Hydrophytic Vegetati on Present? 

iflydric Soil Present? 

!Welland Hydrology Present? 

!Remarks: 
INo photos 

Yes 

Yes X 

Yes 

No X 

No 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
trrcc Stratum (Plot size: ) %Cova- Species? 
I. 

~ -
----
----

b ----
14. ----

- Total Cova ----
~anlino/Shmb Stratum (Plot sizc:-1..m•_-l 
I. Arremisiafrigida 5 Yes ----

12 ----13 ----~- ----
15 ----5 = Total Cover ----
u -h S1ca1um (Plot sizc:-1..fil•_j 
I. Poa praJensis 45 Yes 

12 . Medicago saJi~a 2 No ----13 Taraxacum olflcinale I No ----~- ----~-
~- ----

----
7. ----~- ----

48 = Total Cover ----
Woodv Vine Stratum (P lot size:___) 
I. ----
2. ----

= Total Cover ----

1/o Bare Ground in Herb Stratum 15 

Remarks: 

US Army Corps ofEngmccrs 

Indicator 
Status 

UPL 

FACU 
UPL 

FACU 

Is U1e Sampled Area 
within a Welland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
TI1at Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Acros,; All Strata: 

Percent of Dominant Species 

No X 

0 (A) 

2 (B) 

Thal Arca OBL, FACW, or FAC: 0 (NB) 

Prevalence Index \\brksheet: 
Total % Cover of: Multinlvbv: 

OBL species 0 x i = 0 
F ACW species 0 x 2 - 0 
FAC species 0 x 3 - 0 
F AClJ species 46 x 4 = 184 
UPL species 7 x5 = 35 
Column Totals: 53 (A) 219 (B) 

Prevalence Index = BIA= 4.13 

HydrophyUc VegetaUon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetation 
2 - Dominance Test is >50% ---
3 - Prevalence Index is~ 3.0 1 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Remark s or on a sq:,aratc sheet ) 
___ Problematic Hyclrophytic Vcgdation' (Explain) 

lndicators ofhydric soil and wetland hydrology must be present, u 
1 lcss disturbed or oroblanatic. 

HydrophyUc 
VegetaUon 

Yes No X Present? 

Great Plams - Vcrsrnn 2 .0 

TFN 6 2/025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: I 40UT 

'l>ronle Description: (Describe lo the depth needed to document the Indicator or connrm the absence of Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc 2 Texture Remarlcs --- --- ---

0-4 5Y5n 100 Clay loam --- --- --- ---
4- 16 2.5Y 6/1 90 2.5Y 5/6 10 C PL Clay loam --- --- --- ---
16-20 2.5Y 6/3 100 Sardy loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
--- --- --- ---

'Type: O=Concentration, l)=aDcplction. RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 1Lacation: PL=Pore Li ning, M=Matrix. 
11-lydrlc Soll lndlcators: (Applicable to a ll LRRs, unless otherwise noted)_ Indicators ror Problematic Hydrlc Soils': 

1---Histosol (A l ) ---Sardy Gleyed Matrix (54) 
---

I cm Muck (A9) (LRR I, J) 

1---Histic Epipedon (A2) ---Sardy Redox (S5) ---Coast Prairie Redox (Al 6) (LRR F, G , H) 
_Black Hist ic(A3) ---Stripped Matrix (S6) ---Darlc Surface (S7) (LRR G) 
1---1-lydrogen Sulfide (A4) ---Loamy Mucky Mineral (F I) 

---High Plain s Depressions (F I 6) 
_ s tratified Laya-s (A5) (LRR F) 

---Loamy GI eyed Matrix (F2) (LRR H outside of MLRA 72 & 73) 

1---I cm Muck (A9) (LRR F, G, H) X Depleted Matir,c (F3) ---Reduced Ve,tic (F 18) 

1---Depleted Below Dark Surface (A l I) Redox Darlc Surface (F6) ---Red Parent Material (TF2) 
_ 11,ick Darlc Surface (A l2) ---Depleted Darlc Surface (F7) ---Very Shallow Dark Surface (TF I 2) ---
1---Sardy Mucky Mineral (SI) Redox Depression s (F8) Otl1er (Explain in Remarlcs) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (Fl 6) ' Indicators of hydroph)'lic vegetation and wetlard --- hydrology mu st be presait, unless disturbed or 1---5 cm Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR 1-1) 

prob la-natic . 
IRestrlcUvc Layer (If present): 

ti),pe : 
!Depth (inches) : liydrlc Soil s Present ? Yes X No --- ----
IRemarlcs: 

HYDROWGY 

F-"i:.::m:::ar:......l:.::n.::d:::ic.::at:::or:..:s:.,(c:m:.::in"'i"-m:.::u:.;_m:..;o:.:f..:o:.::n~e:..:re=u"-ir:..:ed";-'ch"-ec= k-'a"'ll-'th"'al"""='"-------------- Sccon Indicators minimum of two r uired 
Surface Water (A I) Salt Crusts (B 11 ) Surface Soil Cracks (B6) 
High Wala- Table (A2) ---Aquatic lnva-tebrales (B 13) --Sparsely Vegetated Concave Surface (BS) 
Saturati on (A3) Hydrogen Sulfide Oder (C l) --Drainage Patterns (Bl O) 

Wata- Marks (B I) Dry-Season Water Table (C2) = Ox idized Rhizospheres along Living Roots (C3) 
Sediment Deposits (B2) ---Oxi dized Rhizospha-es along Living Roots (C3) (where tllled) 
Drift Deposits (B3) --- (where not lilied) --Crayfish Burrows (CS) 

Algal Mat or Crust (B4) ___ Presence of Reduced Iron (C4) = Saturation Visible on Aerial Imagery (C9) 
Iron Deposits (B5) ___ Th ick Muck Surface (C7) __ Geomorphic Positi on (D2) 
Inundation Visible on Aeria l Imagery (B7) ___ Other (Explain in Ra-narlcs) FAG-Neutra l Test (D5) 
Wat a-Stained Leaves (B9) =Frost-Heave Hummocks (D7) (LRR F) 

No X Depth (inches): ___ _ 
No X Depth (inches): ___ _ 

Yes 
Yes 
Yes No __ X __ Depth (inches): ___ _ eUand Hydrology Present? Yes No X 

includes ca illar frin c) 
escribe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspection). if available: 

cmarks: 

US Army Corps of Engineers Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA }'ORM-Great Plains Region 

Project/Site : _______ B_ro_o_k_M_in_e _______ City/County: _____ S_h_e_ri_dru_t/_S_h_er_i_dru_, _____ Sampling Dale: I 0/22/2013 

Appl icanllOWner: _R_am_ac_o_L_L_C_. __________________ Stale: Wyoming Sampling Point: ___ 1_4_W_E_T _ _ _ 

lnvestigalor(s): _____ M_._K_a_st_en~,_s_. _W_in_t_ers _ ____ Section, Township, Range: _S_ec_._1_3~, T_5_7N~ ,_R_8_5W ________________ _ 

Landfom, (hi llslope, terrace, elc.): ---=B;.;as,;;:;·;.;;n..;;b..:.etw;.._;e..:.en"-'-'tw"'o;..d;;;am=s;..__Local relief (concave, convex, none): ___ ..;;C;..;o;.;;n..:.ca;;..v..;;e ___ Slope (%) : __ 0_-_2°_¼ __ 

Subregion (LRR): Western Great Plains Lat: 44.915628341 7 Long: -107.07137991 7 Datum: NAO 1983 HARN 

Soil Map Unit Name : KI SHONA-CAMBRJA COMPLEX, 3 TO 6 PERCENT SLOPES NWI classification : - ----~P~E_M_h _____ _ 

Are climalicl11ydrologic condition s on the site typical for this time of year? Yes X No ____ (lfno, exp lain in Remarks.) 

Are Vegetation ~ - Soil ~ - or Hydrology ~ significantly disturbed? Arc "Norm al Circumstances" presa,t? Yes X No 

Are Vegetation __!:!2-_, Soil __ N_o __ . or Hydrology ~ naturally problemat ic? (lf needed, explain any answers in Remarks.) 

SUMi'1ARY O F F1NDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

lflydric Soil Presen t? 

!Welland Hydrology Present? 

!Remarks: 
!Dammed upstream and downstream 
INo photos 

Yes X 

Yes X 

Yes X 

No 

No 

No 

VEGETAT ION - Use scientific names of plants. 

Absolute Dominant 
rI'ree ~,rn, ,,,n (Plot size: ) %Cova seecies? 
I. ----
~- ----
13 ----
µ ----= Total Cover ----
5aoline/Shrub Slralum (Plot size:_-l 
I. ----
t2 ----ti ----µ ----
~ . ----= Total Cover ----
l.,erl, ~,- , .. ,~ (Plol si zc:_!,ml____J 
I Taro.xacum officinale 30 Yes 
~ . Carex nebrascensis 30 Yes ----ti . Elymus elymoides 15 Yes ----
~ . ----~- ----~- ----
17 ----
~ . ----

75 = Tota I Cover ----
Woodv Vine Slratum (Plot size:_) 
I. ----
~ . ----

= Total Cover ----
1/o Bare Ground in Herb Stratum 30 

Remarks: 

US Army Corps of Engineers 

Ind icator 
Status 

FACU 
OBL 
UPL 

----

Is u,e Sampled Area 
within a Wetland? Yes X 

Dominance Test Worksheet 

Number of Dominan t Species 
Thal Are OBL, FACW, or FAC: 

Total Num ber of Dominant 
Species Across Al I Slrata: 

Percent of Domin Mt Species 

No 

I (A) 

3 (B) 

That Area OBL. FACW, or FAC: 33 (A/B) 

Prevalence lndex \\brksheel : 
TOUI. I % Cover of: Multiply by: 

OBL species 30 XI = 30 
F ACW species 0 x 2 = 0 
FAC species 0 x 3 = 0 
F ACU species 30 x 4 = 120 
UPL species 15 x5 = 75 
Column Totals: 75 (A) 225 (B) 

Prevalerrce Index = B/ A= 3.0 

HydrophyUc Vegetation Indica tor s: 

--- I - Rapid Test for Hydrophytic Vegetation 
2 - Dominance Test is >50% ---

X 3 • Prevalen ce Index is S 3.0 1 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Ran arks or ma separate sti cct) 
_ __ Problematic Hydrophytic Vegetation' (Explain) 

' Indicators ofhydri c soil and wetland hydrology must be present, 
unless distu rbed or orob lernatic. 

HydrophyUc 
Vegetation 

Yes X No Present? 

Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point l 4WET 

IPronle DescrlpUo n: (Descri be lo the depth needed to document the Indicator or connrm the absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist ) % ~ Loc1 Texture Remarks --- --- ---

0-12 2.5 Y 6/2 8 0 l 0YR 7/6 20 C PL Clay loam --- --- --- ---
12-20 2.5Y6/3 100 Sandy loam --- --- --- - --

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
'1),pe: C=Cmccntration, D=Dcpletim , RM=Reduced Matrix. CS~ overed or Coated Sand Grains. 'Location : PL=Pore Lin ing, M=Matrix. 

IHydrlc Soll lndlcalor s: (Applicable lo all LRR <, unleS< ollterwlse noted). Indicator s for Problematlc Hydrlc Solis': 

_ Histosol (Al ) ---Sandy GI eyed Matrix (S4) 1 cm Muck (A9) (LRR I, J) 

.__Histic Epipedm (A2) ---Sandy Redox (S5) Coast Prairie Redox (Al6) (LRR F, G, tO 
_ Black Hi st ic (AJ) ---Stripped Mat rix (S6) ___ Dark Surface (S 7) (LRR CJ 
.__ Hydrogen Sulfide (A4) ---Loam y Mucky Mineral (F l ) 

---High Plains Depressions (F l 6) 
.__ Stratified Layers (A.5) ( LRR F) ---Loam y Glcyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 
_ 1 an Muck (A9) (LRR ~~ G, H) X Depicted Mati rx (FJ) Reduced Verti e (Fl 8) 

.__ Depicted Below Dark Surface (Al I) ---Redox Dark Surface (F6) ---Red Parent Material (TF2) 

_ Thick Dark Surface (Al 2) 
---Depicted Dark Surface (F7) Very Shallow Dark Surface (TF12) 

.__ Sandy Mucky Mineral (S I) ---Redox Depressions (F8) Other (Explain in Remarks) 

.__ 2 .5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (F l 6) 3ln di cators ofhydrophytic vegetation and wetland 

_s an Mucky Peat or Peat (SJ) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present , unless di sturbed or 
problematic. 

IR.esl.rlcUve Layer (If present) : 

11)pe: 
IDq,th (inches): IHydrlc Soils Present? Yes X No --- ----
IR.anarks: 

HYDROLOGY 

i:-.:.;=:......l:.:;nc:d:..:icc::•l:..:.o.:..:rs=m"'in"'i"-m"'u"m'-o"'f-'o"'n"-e.:.:r=u"-ir"'ed;"-·-'c"-he'-'c"'k-'a"'ll-'tl"'1at=a=l,.,__ _____________ Second Indicators minimum of two re uired 
Surface Water (Al ) ___ Salt Crusts (B 11 ) __ Surface Soi l Cracks (B6) 

High Waler Tob ie (A2) Aquatic Invertebrates (B 13) __ Sparsely Vegetated Concave Surface (BS) 
Saturation (AJ) ==Hydrogen Sulfide Oder (C l) Drainage PaUems (B IO) 
Water Marks (Bl ) Dry-Season Water Tobie (C2) - X-Oxidized Rhizospheres along Living Roots (CJ) 

Sediment Deposits (B2) == Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 

Drift Depos its (B3) (where not Ulled) __ Crayfish Burrows (CS) 

Algal Mat or Crust (84 ) Presence of Reduced lron (C4) __ Saturation Visible on Aer ial Imagery (C9) 

Iron Deposits (B5) ==lllick Muck Surface (C7) Geomorphi c Position (D2) 
Inundation Visible on Aeria l Imagery (B7) ___ Other (Explain in Remarks) 

Water-S tained Leaves (B9) 

aturation Present? 
includes ca ill flin e) 

Yes X 

Yes 

Yes 

No ___ Depth (inches): __ J ._6 __ 

No __ X __ Depth (inches): ___ _ 

No __ X __ Depth (inches): ___ _ 

- -F AC-Neutral Test (D5) 

Frost-Heave Hummocks (D7) (L RR F) 

eUand Hydrology Present? Yes X No 

escribc Recorded Data (stream gauge. monitoring well, aerial ph otos, previous inspection), if available: 

cm arks: 

US Ann y Corps ofEng ineers Great Plains - Va-si on 2.0 
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RAMACO 

October 20 14 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: ------~B-'-ro--'o~k __ M __ i--'n __ e ______ City/County: ______ S~h--'e-'-ri~dan/=S~h-'-er __ i~daJ=1 ____ Sampling Date: 10/22/2013 

ApplicanVOwner: _R __ am ____ ac-'-o'-L--L __ Cc..· __________________ Stalc: Wyoming Samp ling Point: ___ Ic.c5...cO--U'--T'-----

lnvestigator(s): ______ c~. W ____ oo--d~·--A--. __ ld--'e ______ Section, Township. Range: __ Se.c..c __ . __ 13~, __ T--'5_7--N __ , .c..R __ 85 __ W ________________ _ 

Landfonm (hi llslope, terrace. etc.): _____ H_il_ls_lo~p_e ____ Local relief (concave, convex, none): ____ C_o_n_ca_v_e ___ Slope (%) : __ 5_-__ S'l_¼ __ 

Subregion (LRR): Western Great Plain s Lat : 44.9141 11 0855 Long: -1 07.063698685 Datum: NAD 1983 HARN 

Soi l Map Unit Name: SHINGLE-WIBAUX COMPLEX. 0 TO 60 PERCENT SLOPES NWI classi fi cation: Non.aquatic resource 

Arc climatic/hydrologic conditims on the site typica l for thi s time of year? Yes X No ____ Ofn o, explain in Remarks.) 

Are Vegetation ~ . Soil __ N_o __ . or Hydrology ~ significanUy disturbed? Are ''Nomial Circumstances" present? Yes __ X_ No 

Are Vegetalion ~ . Soil __ N_o __ . or Hydrology ~naturally problematic? Of needed, explain any answers in Remarks .) 

SUMMARY OF FINDINGS -Attach site map showing sampling point locations, transects, imporlant features, etc. 

Hydrophytic Vegetation Present ? 

Hydric Soil Prcsall? 

Wetland Hydrology Present? 

Remarks: P56-SOIL PROFILE 

Yes 

Yes __ _ 

Yes 

No X 

No __ X __ 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator 
"'•c Stratum (Plot size: ) %Cova- Species? Status 
I. ----
2 ----
3. ----
4 ----= Total Cover 

----

Sanline/Shrub Stratum (Plot size:_!mL_l 
I. Artemis/a 1ride111a1a IO Yes UPL ----
2. ----
3. ----
4 ----
5. ----

IO = TotaJ Cova-----
Herb Stratum (P lot sizc:---1Jnl___) 
I. Pa3Copyrum smithii 50 Yes FACU ----
2. Poa. .secunda 10 No FACU ----
3. Alyssum de.sertorum 3 No UPL ----
I. B romus tecloru.m 5 No UPL 
5. Bromus aniensis 2 No FACU ----
6. ----
7 ----
8. ----

70 = Total Cova-----
Woodv Vine Stratum (Plot size:_) 
I. ----
2. ----

= Total Cover ----
1/o Bare Ground in Herb Stratum 20 

IRemarks: 

-US Army Corps of Engmccrs 

Is the Sampled Area 
within a \\lelland? Yes 

Dominance Test Worksheel 

Number of Dominan t Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dom inant 
Species Across Al l Strata: 

Pa-call of Dominanl Species 

No X 

0 (A) 

2 (B) 

That Area OBL. FACW, or FAC: 0 (A/B) 

Prevalence Index \ \I.J rksheet: 
Total % Cover of: Multiply by: 

OBL species 0 XI = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 62 x4 = 248 
UPL species 18 x5 = 90 
Column Totals: 80 (A) 338 (B) 

Prcvala,cc Index= B/ A= 4.23 

HydrophyUc Vegela Uon Indicators: 
___ I - Rapid Test for Hydrophytic Vegetation 

2 • Dom inancc Test is >50% ---
3 • Prcva laice Index. is~ 3.01 

--- 4. Morphological Adaptations1 (Provide supporting 
--- data in Remarks or oo a separate sl1eet) 
___ Problematic Hydrophytic Vegetation' (Explain) 

'Indicators ofhydric soil and wetland hydrology must be present, 
1Jnless disturbed or oroblem atic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2 .0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: I 50UT 

IPronle DescrlpUon : (Descr ibe lo the depth needed to document U1 e lndlc alor or confirm lhe absence or Indica tors). 

Dcptll Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loe Texture Remarks --- --- ---

0-3 7.5YR 3/ 2 100 Clay loam --- --- --- ---
3-13 5YR 4/3 100 Clay loam 

--- --- --- ---
13-20 5 YR4/4 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'Type: C=Cmccntration. D=Depletioo , RM=Rcduccd Matrix. CS=Covered or Coated Sand Grains. 'Location: PL=Pore Lin ing, M=Matrix. 

1-lydrlc Soll Indicators : (Applicable to all LRRs, unless otherwise noted). Indicators ror Pro blema Uc Hydrlc Solis': 

Histosol (Al ) ---Sandy Gleyed Matrix (54) ---I cm Muck (A9) (LRR I, J) 

~ Histic Epipedoo (Al) ---
Sandy Rcdox (S5) ___ Coast Prairie Redox (AI6) (LRR t; G , H) 

_ Black Hist ic (AJ) - - - Stripped Matrix (S6) _ _ _ Dark Surface (S 7) (LRR G) 

_ Hydrogen Su I fide (A4) 
---Loamy Mucky Minera l (F I) ___ High Plains Depressions (Fl6) 

- Stratified Layers (A5) ( LRR F) ---Loamy Gleyed Matri x (F2) (LRR H outside or M LRA 72 & 73) 
I a n Muck (A9) (LRR F, G, Ii) ---Dcpldcd Malirx (FJ) Reduced Vert ie (F l 8) 

~Dcpldcd Below Dan< Surface (A l l) ---Redox Dark Surface (F6) ---Red Parrot Material (TF2) 

_ 11,i ck Darl< Surface (A12) 
---

Dcpld ed Dark Surface (F7) Very Shallow Dail, Surface (TF 12) 

_ sandy Mucky Min eral (S I) --- Redox Depressions (F8) Other (Expla in in Rem arks) 

_ 2 .5 cm Mucky Peat or Peat (S2) (LRR G, Ii) ---High Plains Depressions (F I 6) ' Indicators ofhydrophyt ic vegdation and wd land 
hydrology must be present. un less di sturbed or _5 an Mucky Peat or Peat (SJ) (LRR F) (M LRA 72 & 73 or LRR 1-1) 
problemat ic. 

ReslrlcUve Layer (Ir present) : 
Type : 

Dcptll (inches): Hydrlc Solis Present? Yes No X --- ----
Rcmarl<s: 

HYDROLOGY 

F-"i"-m"'ru'-'-l"'n-"d1'-'·c.c.atccoccrsc....cmccin"-i"-rn""u"-m~o~f~oc.cn.c.e.c.r=u"-ir.c.ed;~·~cl"-1e~c"-k~a"-ll~tl.c.1a"-l~a=l~ - ...,,..--,-----------Sccond Indicators minimum of two re uircd 
Surface Water (A l ) ___ Salt Crusts (BI I) __ Surface Soil Cracks (B6) 

High Waler Tob ie (A2) Aquatic Invertebrates (BIJ) Sparsely Vegetated Concave Surface (BS) 
Saturru.ion (AJ) ---Hydrogen Sulfide Oder (CI) --Drainage Pallem s (BIO) 

Water Marl<s (Bl) ---Dry-Season Wata-Tablc (C2) --Oxidized Rh izosphcres along Living Roots (CJ) 

Sediment Deposits (B2) 

Drift Deposits (83) 

Algal Mal or Crust (84) 
Iron Deposits (B5) 

Inundation Visible on Aeria l Imagery (B 7) 

Waler-Stained Leaves (B9) 

No 

---Oxidized Rhizospheres along Living Roots (CJ) -- (where tilled) 

--- (where not Ulled) __ Crayfish Burrows (C8) 

Presence of Reduced Iron (C4) Saturation Visible on Aer ial Imagery (C9) 
==·n,ick Muck Surface (C7) --Geomorphic Position (D2) 

___ Otll a- (Exp lain in Remarl<s) FAC-Neutrn l Test (D5) 

__ Frost-Heave Hummocks (D7) (LRR F) 

X Deptll (inches) : Yes 

Yes 

Yes 

No--X--Deptll (inches): ----

aturation Present? 
includes capillary fringe) 

No X Deptll (inches): ___ _ eUand Hydrology Present? Yes No X 

cscribc Recorded Data (stream gauge, monitoring well, aeria l photos, previous inspect ion). if available: 

cm arks: 

US Anmy Corps of Engineers Great Plains - Va sion 2.0 

TFN 6 2 /025 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: _______ B_ro_o_k_M_in_e _______ City/County: _____ S_h_c_ri_dan/S __ h_er_i_dan _____ Sampl ing Date: I 0/22/20 13 

Applicant/Owner: _R_am_ac_o_L_L_C_. __________________ Statc : Wyoming Sampling Point : ___ 1_5_W_E_T __ _ 

Invcstigator(s): ______ C_ . W_oo_d~._A_. _Id_c ______ Sccti<M1, Township. Range: _S_cc_._1_3~, T_5_7_N~,_R_8_5W ________________ _ 

Landfonn (hillslope, terrace. etc.): _____ R_c_scrv_ o_ir ____ Local relicf (concave, convex, none): ____ C_o_n_ca_v_c ___ Slopc (%) : __ 0_-_5'_¼ __ 

Subregion (LRR): Western Great Plain s Lat : 44.9141286202 Long: -107.06372465 1 Datum: NAO 1983 HARN 

Soil Map Unit Name: SHINGLE-WIBAUX COMPLEX, 0 TO 60 PERCENT SLOPES NWI classification: ----'O'-'lf'-.-"ch'-'an=nc'-'1-'-r'-'es"'erv'-'-'o'-'ir __ _ 

Arc climatic/hydrologic conditioos on the site typical for this time of year? Yes X No ____ (Ifno. exp lain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~ significantly disturbed? Are "Nonn a\ Circumstances" presa1t? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ natura lly problematic? (If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS -Attach site map showing sampling point locations, transects, important features, etc. 

Yes No X Hydrophytic Vegetation Present? 

Hydric Soil Present? Yes __ X_ No 

Wet land Hydrology Present? Yes X 

Remarks: P53-UP. P54-DOWN. P55-SOIL PROFILE 
Dammed reservoir. 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
Tree Strntum (Plot size: ) % Cover s eeci es? 
I. ----
2. ----
3. ----
4. ----

= Total Cover ----
~anlin•/Shrub Stratum (Plot sizc:--1.!!!.LJ 
I. A rtemisia I udoviciana 15 Yes ----

12 ----p ----k ----
~- ----

15 = Total Cover ----
0-l"h Stratum (Plot sizc:---1.!nl_) 
I. Ori ridelia squarTOsa 40 Yes 

ri Convolvulus arvensis 13 Yes ----
~- Pascol?l.run' smitliii 2 No ----k. ----
~- ----
"· ----
7. ----
~- ----

55 = Total Cova-----
Woodv Vi ne Sln!tum (Plot size:_) 
I . ----
ri . ----

= Total Cover ----
1/o Bare Ground in Herb Stratum _3_0_ 

Remarks: 

US Ann y Corps of Engrnccrs 

Indicator 
Status 

UPL 

UPL 
UPL 

FACU 

Is U1e Sampled Area 
within a \\~tland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al I Strnta: 

Pa-call of Dominant Species 

No X 

0 (A) 

3 (B) 

That Area OBL. FACW, or FAC: 0 (A/B) 

Prevalence Index Worksheet: 
Total % Cover of: Multiolvbv: 

OBL species 0 XI = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 2 x4 = 8 
UPL species 68 x5 = 340 
Column Totals: 70 (A) 348 (B) 

Prcvala,ce Index = B/ A= 4.97 

HydrophyUc VegctaUon Indi cators: 

--- I - Rapid Test for Hydrophytic Vcgctatirn 
2 - Dominance Test is >50% ---
3 - Prevala,ce Index is s 3.01 

---
--- 4 - Morphological Adaptations ' (Provide support ing 

data in Remarks or rn a separate sheet) 
___ Problematic Hydrophytic Vegetation' (Explain) 

' Indicators ofhydric so il and wetland hydrology must be present . 
unless disturbed or problematic. 

HydrophyUc 
Vegetallon 

Yes No X Present? 

Great Plains - Vers ion 2.0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 15WET 

Pronle Descrlptlon: (Desai be to the depth needed to document the Indicator or conrlrm the absence or Indicators). 

Depth Matrix Redox Fealures 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Remarl<s --- --- ---

0-4 I0YR 5/2 80 5YR4/6 20 C PL Clay loam --- --- --- ---
4-10 I0YR4/2 90 5YR 4/6 10 C PL Clay loam --- --- --- ---
10-1 4 7.5YR 4/3 100 Clay --- --- --- ---
14-20 5YR4/4 100 Clay --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'Type: O=Cooccntration, D=Depletioo , RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 'Locat ion: PL=Pore Lining, M=Matrix. 

lyd rlc Soll Indicators: (Appllcable to all LRRs, unless otherwise noted). Indicators ror ProblemaUc Hydrlc Soll<": 

Histosol (Al) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) - --- ---
_ Histic Epipedoo (A2) ---Sandy Redox (S5) Coast Prairie Redox (Al6) (LRR F, G, H) 
_ Black Hi stic (A3) ---Stripped Matrix (S6) Dark Surface (S7) (LRR G) 
_ Hydrogen Sulfi de (A4) 

---Loamy Mucky Mineral (Fl) ___ High Plains Depressions(F l 6) 
_ Stratified Layers (A5) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

_I cm Muck (A9) (LRR F, G, H) --X- Deplded Mati rx (F3) ___ Reduced Vertie (Fl8) 
_ Dep lded Below Darl< Surface (A l I) Redox Dark Surface (F6) Red Parent Material (TF2) 
_ Thick Darl< Surface (Al 2) ---Depicted Dark Surface (F7) Very Shallow Darl< Surface (TF12) 
_ Sandy Mucky Mineral (SI) ---Redox Depressions (F8) Other (Explain in Rernarl<s) 
_2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---

High Plains Depressions (F I 6) 31ndicators of hydrophytic vegetation and wetland 

_5 an Mucky Peal or Peat (S3) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present, unless disturbed or 
problematic. 

IR.cstrlctlve Layer (If present): 

[I),pe : 
!Depth (inches) Hydrlc Soils Present? Yes X No --- ----
IR.emarl<s: 
PLASS SHARDS IN SOIL PROFILE AND ON SURFACE SURROUNDING AREA. 

HYDROLOGY 

,__~I_n_di_c_at_ors~_m_in_im_um_o_f_o_ne_r ~ui_red;~ · _ch_e_c_k_a_ll_th_a_t~--------------- Second Indicators minimum of two re uircd 
Surface Water (AJ ) ___ Salt Cru sts (Bl I) __ Surface Soil Cracks (86) 
High Water Tub le (A2) X Aquatic Invertebrates (813) Sparsely Vegetated Concave Surface (88) 
Saturation (A3) == Hydrogen Sulfide Oder (C l) --Drainage Pallems (B IO) 
Water Marks (Bl) Dry-Season Water Table (C2) --Ox idized Rh izospheres along Living Roots (CJ) 

Sediment Deposits (82) 
Drift Deposits (B3) 

Algal Mat or Crust (84) 
Iron Deposits (85) 

== Oxidized Rhizospheres along Living Roots (CJ) -- (where Ulled) 
(where not Ulled) __ Crayfish Burrows (C8) 

Inundation Visible on Aerial Imagery (87) 

Water-Stained Leaves (89) 

___ Presence of Reduced Iron (C4) 
___ Thick Muck Surface (C7) 
___ Other (Explain in Remarl<s) 

aturation Present? 
includes capillary frin e) 

Yes 

Yes 
Yes 

X No Depth (inches): > 12" 
No--X--Depth (inches): ----

No X Depth (inches) : ___ _ 

Saturation Visible on Aer ial Imagery (C9) 
--Geomorphi c Position (D2) 
--FAC-Neulral Test (D5) 

Frost-Heave Hummocks (D7) (LRR F) 

etland Hydrology Present? Yes X No 

cscribe Recorded Data (stream gauge, moni toring well, aerial photos, previous inspection). if available: 

emarl<s: 

US Army Corps of Engineers Great Plains - Va-sion 2.0 

TFN62/02 5 
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RAMACO 

October 201 4 

Brook Min e 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: -------=B-'-ro'-'o"-'k'-'M=inccc _______ City/County: _____ S""h""c"'ri"'dan/S==chc.ccr=-1'-'· dan= ____ Sampling Date: I 0/2V20 t 3 

Applicant/Owner: -'-R-'-am=ac'-'o---'L'-'L'--C'--. __________________ Statc: ____ W~yo_m_i_n_g ___ Sampling Point: ___ 1_7_O_U_T __ _ 

lnvcstigator(s): ______ C=-·c.W~oo'-'d=-·ccAc.. "ld=-e ______ Section , Township, Range: =-S=-ec=-·..cl=-2·'-T'-'5'-'7-'-N"-. "R"'8'--5W'-----------------

Landforrn (hi llslopc, terrace. etc.): _____ T_e_rr_a_cc _____ Local relief (concave, convex, none): ----'C---'o-'-n-'-ca-'-v-'-e ___ Slopc (%) : ---'~=-¼=-•--
Subregion (LRR): Wcstai1 Great Plains Lat : 44.9256982155 Long: -107.066103 114 Datum: NAD 1983 HARN 

Soil Map Un it Name: H AVERDAD VERY FINE SANDY LOAM, 0 TO 3 PERCENT SLOPES NW! classifi cation : ____ N_o_n_-a~q~ua_t---'ic_r-'-cso=u-'-rc'-'e __ _ 

Are climatic/hydrologic conditims on the site typica l for this time of year? Yes X No ____ (lfno. 0<plain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Are ''Nonna! Circumstances" prcsmt? Yes X No 

Arc Vegetalion ~ - Soil __ N_o __ . or Hydrology ~naturally problematic? (If needed, explain any an swers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, tr,rnsects, important features, etc. 

lflydrophyt ic Vegetation Present? 

11-lydric Soil Present? 

M'ctland Hydrology Present? 

jlcmarks: P 67-SOIL 

Yes 

Yes 

Yes 

No __ X __ 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant indicator 
m-,e Stratum (Plot size: \ %Cova seccies? Status 
I. ----
~- ----
~- ----
k ----

= Total Cover ----
f;anlinPIShrub Stratum (Plot size:.lJ!!ll 

I. Artemis/a cana 15 Yes FACU ----
~- Arlemlslafriglda 5 Yes FACU ----
~ - ----
~ - ----
5 ---- ----

20 = Total Cova-----
-Icrb Stratum (P lot sizc:---1fil1 _) 
I. Pascopyrum smithii 65 Yes FACU ----
2. Taraxacum officinale IO No FACU ----
3 ----
4 ----
5 ----
6. ----
7 ----
8. ----

75 = Total Cova-----
Wo""" Vin• <•~tum (Plot size:___) 
I. ---- ----
2. ---- ----

= Total Cover ----
1/o Bare Ground in Herb Stratum 5 

!Remarks: 

ls lhe Sampled Area 
wllhln a Welland? Yes 

Domina nce Test Worksheet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al I Strata: 

Percall of Dominant Species 

No X 

0 (A) 

3 (B) 

That Arca OBL. FACW, or FAC: 
0 (A/B) 

Prevalence lndex WOr ksheet : 

Total % Cover of: Mu ltio lvbv: 
OBL species 0 X I = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 95 x4 = 380 
UPL species 0 x5 = 0 
Column Totals : 95 (A) 380 (B) 

Prevalence lnd0< = Bi A= 4.0 

HydrophyUc Vegela Uon Indicators: 
I - Rapid Test for Hydrophytic Vegetation ---
2 • Dom inance Test is >50% ---
3 • Prevalence Index is~ 3.01 

--- 4 - M01phological Adaptations' (Provide supporting 
--- data in Remarks or Cf1 a separate sh eet) 
___ Problematic Hydrophytic Vegetation' (Explain) 

'Indicators ofhydric soil and wetland hydrology must be present, 
km less disturbed or oroblanatic . 

HydrophyUc 
Vegetation 

Yes No X Present? 

TFN 6 2/025 
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RAMACO 

October 2014 

US Ami y Corps of Engineers 

SOIL 

Brook Mine 

Great Plains - Version 2.0 
Sampling Point: l 70lIT 

l!'ronle DescrlpUon: (Describe to the depth needed to document the Indicator or confirm Ute absence or Indicators). 

Depth Malrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarl<s --- ---

0-3 I0YR4/2 100 Clay loam --- --- ---
3-11 I0YR5/2 100 Clay loam --- --- --- ---
11-20 I0YR5/l 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'T)ve: C=Coocentration, D=Deplelioo, RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 1Location: PL=Pore Lining, M=Matrix . 

~ydrlc Soll Indicators: (Applicable to all LRRs, unless otherwise noted). Indicators for ProblemaUc Hydrlc Soils': 

Histosol (A l) Sandy Gleyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) - ---Sandy Redox (S5) Histic Epipedon (A2) Coast Prairie Redox (A I 6) (LRR F, G, 1-1) == Black Histic (A3} _ Stripped Matrix (S6) ---Dark Surface (S7) (LRR G) 

_ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) High Plains Depressions (F l 6} 

- Stratified Layers (A5) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

- I cm Muck (A9} (LRR F, G, H) Depleted Maline (F3) Reduced Vertie (FI S) 
_ Dep leted Below Dari< Surface (Al I) ---Redox Dark Surface (F6) Red Parent Material (TF2) 

- Thick Dari< Surface (Al 2) :== Depleted Dark Surface (F7) ___ Very Shallow Dari< Surface (TF 12) 

_ Sandy Mucky Minaai (S I) Redox Depressions (F8) ___ Other (Explain in Remarl<s) 

- 2.5 cm Mucky Peal or Peal (S2) (LRR C, H) High Plains Depressions (F l 6) 1h1dicators ofhydrophytic vegetation and wetland 

- 5 cm Mucky Peat or Peal (SJ) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present, unless disturbed or 
oroblcmatic. 

~eslrlcUve Layer (II present): 

riwe: 
pepu, (inches): Hydrlc Soils Present? Yes No X --- ----
jlemari<s: 

HYDROLOGY 

>--~l_n_di_c_al_ors~ (m_ in_im_ um_ o_f_o_ne_ r ~ ui_red;~ · _ch_e_c_k_a_ll_th_a_t ~a ~I-_____________ Second· Indicators (minimum of two re ired) 
Surface Wala (A l} Salt Crusts (Bl I} __ Surface Soil Cracks (86) 
High Water Thble (A2) ---Aquatic Invertebrates (813) Sparsely Vegetated Concave Surface (88) 
Saturation (A3} ---Hydrogen Sulfi de Oder (Cl) --Drainage Patterns (BIO) 

Waler Marks (Bl) Dry-Season Water Table (C2) Oxidized Rhizospheres along Living Roots (CJ) 

Sediment Deposits (82) 
Drift Deposits (83) 
Algal Mal or Crust (84) 

Iron Deposits (85) 

Oxidized Rhizospheres along Living Roots (CJ) (where tllled} 
--- (where not Ulled) --Crayfish Burrows (C8) 

--Sawration Visib le on Aaial fm agery (C9) 
--Geomorphic Position (D2) 

Inundation Visible on Aeria l Imagery (87) 

Presence of Reduced Iron (C4) 
---Thick Muck Surface (C7) 

Other (Explain in Remarks) --FAC-Neutral Test (D5) 

Water-Stained Leaves (89) 

crnarks: 

US Amly Corps of Engineers 

Yes 

Yes 
Yes 

~:--~--~:~: ::~:~::; ----
No X Depth (inches): ----

Frost-Heave Hummocks (D7) (LRR F) 

eUand Hydrology Present? Yes No X 

Great Plains - Vasion 2.0 

TFN 6 2/025 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Projccl/Sitc: ------~B~ro~o~k~M~i~n~c ______ City/County: _____ S~h~c~ri~dan/S=~h~a-~i~dan~ ____ Sampling Date: I 0/22/2013 

ApplicanVOwncr: _R_an_,_ac_o_L_L_C_. __________________ Statc: ____ W~yo_m_,_·n~g ___ Sampling Point: ___ I_7_W_E~T __ _ 

Invcstigator(s): ______ C=. W~ oo~d~·~A~-~Id~c ______ Scction . Township. Range: ~Sc~c_._12~·~T~5_7_N~• _R~85_W ________________ _ 

Landfom1 (h illslopc, ta-race. etc.): _____ R_cs_a-v_o_ir ____ Local relief (concave, convex, none): ____ C_o_n_ca_v_c ___ Slopc (%): ___ O'l_¼_o __ 

Subregion (LRR): Westa-n Great Plain s Lat: 44.92 581 5681 Long: -107.066576172 Datum: NAD 1983 HARN 

PEM Soil Map Unit Name: ZIGWEJD.CAMBRJA LOAMS. 0 TO 6 PERCENT SLOPES NWI classi ficati on: 

Arc climatichtydrologic conditims on the site typical for this lime of year? Yes X No ____ (lfno. "'p lain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc ''Nonna! Circumstances" prcsaH? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ natura lly problematic? (If needed. explain any answers in Ran arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Yes X 

Yes X 

Yes X 

Remarks: P64-UP. P65-DOWN. P66-SOIL PROFILE 

No 

No 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
Tr .... c:. , .... tum (Plot size: l % Cover Seccies? 
I. ----
2. - ---
3. ----
4. ---- = Total Cover --- -
Sao line/Shrub Stratum (Plot sizc:...!J!!ll 

I. - ---
2 ----
3. ----
4. ----
5. ----= Total Cover ----
icru Str.uum (P lot size:~ _J 
I. Carex nebrascenJ1s 45 Yes 
2. HordeumjubaJum 20 Yes - ---
3. DistichJis splcata 30 Yes ----
4. Chenopodlum album 3 No ----

15 ----
16. ----
17 ----is. ----

98 = Total Cover ----
h lln,-,lu Vine . ,-, .. ~ (Plot size:___) 

I. ----
12 ----

= Total Cova-----
1/o Bare Ground in Hert, Stratum 2 

Remarks: 

Indicator 
Status 

OBL --- -
FACW - ---
FACW 
FACU 

----

ls the Sampled Area 
within a \\~tland? Yes X 

Dominance Test Worksheet 

Number of Dominant Species 
Thal Arc OBL. FACW. or FAC: 

Total Number of Dominant 
Species Across Al l Strata: 

Pa-cent of Dominant Species 

No 

3 (A) 

3 (B) 

Thal Arca OBL. FACW, or FAC: 
100 (A/8) 

Prevalence Index \\b rksheet: 
Total % Cover of: Multiply by: 

OBL species 45 XI = 45 
F ACW species 50 x2 = 100 
FAC species 0 x3 = 0 
F ACU species 3 x4 = 12 
UPL species 0 x5 = 0 
Column Totals: 98 (A) 157 (B) 

Prcv• lcncc Index = Bi A= 1.6 

HydrophyUc Vq:etaUon Indicators: 
I . Rapid Test for Hydrophytic Vegetation ---

X 2 - Dominance Test is >50% ---
X 3 - Prevalen ce Indoc is .5 3.01 

---
- -- 4 . Mmp hological Adaptations' (Provide supporting 

dala in Ranarks or ma separalc sheet) 
___ Problanatic Hydrophytic Vegetation ' (Explain) 

' Indicators ofhydric soi l and wetland hydrology must be present, 
unless disturued or problanatic. 

HydrophyUc 
Vegetation 

Yes X No Present? 

TFN 6 2/02 5 
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RAMACO 

October 2014 

US Anny Corps of Engineers 

SOIL 

Brook Mine 

Great Plains - Version 2.0 
Sampling Point: I ?WET 

Profile Description: (Descr ibe lo the depth needed lo document the Indicator or confirm the absence or Indicators). 

Depth Mat.rix Redox Features 
(inches) Color imoist) % Color (moist) % ~ Loc1 Texture Remarks 

0-4 2.5Y4/ i 60 5YR 4/6 40 C PL Clay loam --- --- ---
4-1 4 5Y 5/1 75 5YR4/6 25 C PL Clay loam CaCO3 --- --- --- ---
14-20 5Y6/ i JOO Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

11')-pe: C=Crncaitration. D=Depletion. RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 2Location: PL=Porc Lining, M=Matrix. 
Hyd ric Soil Indicators: (Applicable lo ail LRRs, unless otherwise noted). Indicator s for Problematic Hydr lc Soil s': 

_ Histosol (Al) ---Sandy Gleyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) 

_ Histic Epipedon (A2) ---Sandy Redox (S5) Coast Prairie Redox (A 16) (LRR •~ G, H) 
_ Black Histic (A3) Stripped Matrix (S6) ---Dark Surface (S 7) (LRR G) 

_ Hydrngen Sulfide (A4) === Loamy Mucky Mineral (Fl) High Plains Depressions (Fl6) 
_ Stratifi ed Layers (A5) (LRR F) ___ Loamy Gleyed Matrix (F2) (LRR H outsideor MLRA 72 & 73) 

_ I cm Muck (A9) (LRR F, G, H) X Depleted Matirx (F3) Reduced Vertie (F IS) 
_ Depkted Below Dari< Surface (Al I) ---Redox Dark Surface (F6) Red Parent Material (TF2) 
_ Thick Dari< Surface (Al 2) Dep leted Dark Surface (F7) Very Shallow Dari< Surface (TF12) 
_ Sandy Mucky Mineral (S I) ___ Redox Depressions (F8) Other (Explain in Remarks) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ___ High Plains Depressions (F i 6) ' Indicators of hydrophyt ic vegetation and wet land 
_ 5 cm Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present. un less disturbed or 

problemati c. 
Restr ictive Layer (If present) : 

1)-pe: 
Depth (inches): !Hydr ic Soils Present? Yes X No --- - - --
Remarks: 

HYDROLOGY 

>--~l_n_di_c_at_ors~ (~m_in_im_um_ o_f_o_n_e _r ~ u,_·red~ ; _ch_e_c_k_a_ll_th_a_t ~a-1-_____________ Second Indicators (minimum of two re uircd) 
Surface Water (Al) Salt Crusts (Bi I) Surface Soi l Cracks (86) 
High Water Table (A2) ---Aquatic Invertebrates (B 13) --Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfide Oder (Cl) --Drainage Patterns (B IO) 

Water Mari<s (B l ) Dry-Season Water Table (C2) ~ Oxidized Rhizospheres along Living Roots (C3) 
Sediment Deposi ts (82) Oxidized Rhizospheres along Living Roots (C3) -- (where tilled) 
Drift Deposits (B3) --- (where not tilled) --Crayfish Burrows (C8) 

Algal Mal or Crust (84) Presence of Reduced Iron (C4) --Saturation Visible on Aer ial Imagery (C9) 
Iron Deposi ts (85) == Thick Muck Surface (C7) Geomorphi c Position (D2) 
Inundation Visible on Aerial Imagery (87) ___ Other (Exp lain in Remari<s) FAC-Neutral Test (D5) 
Water-Stained Leaves (89) Frost-Heave Hummocks (D7) (LRR F) 

Yes X 

Yes 

No Depth (inches): __ I_-_2·_· _ 
No X Depth (inches): ___ _ 

Yes No __ x __ Depth (inches): ___ _ eti and Hydrology Present? Yes X No 
frin e) 

escri be Recorded Data (stream gauge. monitoring well, aerial photos, previous inspection). if available: 

US Anny Corps of Engineers Great Plains - Version 2 .0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Sile: ------~B"ro;..;o;:.:k-'M~in_e _______ City/Counly: _____ S_h_e_ri_dan/ __ Sh_cr_,_· dan _____ Sampling Dale: I 0/22/20 13 

Applicant/Owner : _R_an_,_a_co...c..LL..:.C.c.c.. __________________ Stale: Wyomi ng Samp ling Point: ____ l 8_O_U_T __ _ 

Investigator(s): -----~C". W~o..:.od~,_A_._Id_e ______ Section , Township, Range: ,:S.:;ec:;.·..:.I.:.2,:...T:..c5:..:7.:.N:.:., .:;R"'8"-5W:..:.... _______________ _ 

Landform (hillslopc, terrace, etc.): _____ H_i_lls_lo~p_e ____ Local relief (concave, convex, none): _C_on_ca_ve _______ Slope (%) : __ ..:.l.:.O'l:..:Yo:__ 

Subregion (LRR) : Western Great Plains Lal : 44.9246281852 Long: -107.066533579 Datum: NAD 1983 HARN 

Soil Map Unit Name: HAVERDAD VERY FINE SANDY LOAM, 0 TO 3 PERCENT SLOPES NWT classification : ___ ..:.N:..:oc.:n...c-acaqc.ua=t:..:ic-'r-"cso=u;..;rc:.:;c __ _ 

Are climatic/hydrologic cond itions on the site t)'pical for this time ofyrM? Yes X No ____ (Jfno, exp lain in Remarks.) 

Arc Vegetation ~ -Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc ''Norm al Circumstances" present? Yes __ X_ No 

Are Vegetation ~ - Soil __ N_o __ . or Hydrology ~naturally problematic? (If needed. explain any answers in Remarks.) 

SUM:MARY OF FINDINGS - Attach site map showing sampling point locations, transects, impor1ant features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

llcmarks: P74 -SOIL PROFILE 

Yes 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
lrrcc s1ratum (Plot size: __) % Cover Species? 
I. ----

12 
b ----

----
11 ----

= Total Cover ----

lc; an lin• IShrub Stralum (Plot sizc:..l.!!!l_.J 
I Symphorlcarpos occidentalis 10 Yes ----

12 A rtemisia tridentata 15 Yes ----ll ----11 . ----
5. ----

25 = Total Cova-----
IHerb Stratum (Plot sizc:.....1fil' _) 
I. Taraxacum officinal.e 10 No ----

12 Pascopyrum .rmithii 45 Yes 
13 . Achi/lea millefolium 15 Yes ----
4. ----
5. ----6. ----
7. ----
8. ----70 = Total Cover ----
Woodv Vine Stratum (Plot size:___) 
I. ----
2. ----

= Total Cover ----

1/o Bare Ground in Herb Stratum 5 

Remarks: 

US Army Corps of Engmccrs 

Indicator 
Status 

UPL 
UPL 

FACU 
FACU 
FACU 

Is u,e Sampled Area 
within a \\'eUand? Yes 

Dominance Test Worksheet 

Number of Dom inant Species 
Thal Arc OBL, FACW, or FAC: 

Total Number of Domin8J1 l 
Species Across Al l Strata: 

Percent of Dominant Species 

No X 

0 (A) 

4 (8 ) 

That Arca OBL, FACW, or FAC: 0 (NB) 

Prevalence Index \\b rkshecl: 
Total % Cover of: Multiolv bv: 

OBL species 0 X I = 

F ACW species 0 x2 = 
FAC species 0 x 3 = 
F ACU species 70 x4 = 280 
UPL species 25 x5 = 125 
Column Totals: 95 (A) 405 (B) 

Prevalence Index = 8 / A = 4.26 

HydnophyUc VegelaUon lndlcotors: 

--- I • Rapid Test for Hydrophytic Vegetation 
2 - Dominance Test is >50% ---
3 - Prevala, ce Index is ,::: 3.0 1 

---
--- 4 • Morphological Adaptations' (Provide supporting 

dat a in Ran arks or m a separate stieet) 
___ Problematic Hydrophi,tic Vegetation' (Explain) 

'Indicators of hydric soi l and wetland hydrology must be present, 
unless disturbed or problematic. 

Hydrophytic 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point l 80UT 

IPronle DcscrlpUon: (Desai be lo the depth needed to document the Indicator or conrtrm the absence or Indicators). 

Depth Mauix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Rcmarl<s --- --- ---

0-3 10YR4/2 100 Clay loam --- --- --- ---
3-8 l 0YR 5/2 100 Clay loam --- --- --- ---

8-20 2.5 ¥ 4/2 100 Clay loam --- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---

--- --- --- ---
'rwe: C=Cmccntration. D=Depletion , RM=Rcduced Matrix. CS=Covered or Coated Sand Grain s. 'Location : PL=Pore Lining. M=Matrix. 

1ydrlc Soll Indicators : (Appllcable to all LRRs, unless otherwise noted). lndlca lors for Problematic Hydrlc Soil s': 

,___ Histosol (A l) ---Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J ) 

_Histic Epipedon (A2) ---Sandy Rcdox (S5) Coast Prairie Redox (Al6) (LRR F, G, H) 
,___ Black Histic (A3) ---Slripped Malrix (S6) Dark Surface (S 7) (LRR G) 
_ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) ---High Plains Depressions(F 16) 

---
,___ Stratified Layers (A.5) ( LRR F) Loam y Gleyed Matrix (F2) (LRR H outsid e of M LRA 72 & 73 ) ---
,___ 1 cm Muck (A9) (LRR F, G, H) ---Dcp lded Maline (F3) ___ Reduced Vertie (Fl 8) 

_Deplded Below Darl< Surface (Al I) ---Rcdox Dark Surface (F6) Red Parent Material (TF2) 
,___ Thick Darl< Surface (Al2) ---Depldcd Dark Surface (F7) ---Very Shallow Darl< Surface (TF I 2) 

_ sandy Mucky Minaai (SI) ---Redox Depressions (F8) ---Other (Explain in Remarks) 

_ 2.s cm Mucky Peat or Peal (S2) (LRR G, H) ---High Plains Depressi oos (F l 6) 31ndicators of hydrophytic vegdation and wdland 

,___5 an Mucky Peat or Peat (SJ) (LRR F) (MLRA 72 & 73 or LRR H) h ydrology must be present. unless di sturbed or 
problematic. 

~ eslrlcllve Layer (If present) : 

!)pe: 
Depth (inch es): !Hydrlc Solis Present? Yes No X --- ----
IR.anarks: 

HYDROLOGY 

F-"=:..Ll:::ne:d:..:ic::,at,::o::..:rs:...,,:.:m,::ine,i.:.:m::,u::,m:..co::,f...:o::,n::.e.:.:r=u.:.:ir.::cd;::,.·..:c.:.:he:.:c::.:k..::ae,11..:thc:at:..::=:':'---==---------- Second Indicators minimum of two re uircd 
Surface Wala (Al) Salt Crust s (Bl I ) __ Surface Soil Cracks (86) 
High Water Tub le (A2) ---Aquali c Invertebrates (B 13) Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfide Oda (C l) --Drainage Pauems (B IO) 

Water Marks (Bl ) ---Dry-Season Waler Table (C2) --Oxidized Rhi zospheres along Living Roots (CJ) 

Sediment Deposits (82) == Oxidized Rhizosphcres along Living Roots (CJ) -- (where Ulled) 

Drift Depos its (B3) (where not tllled) __ Crayfish Burrows (C8) 

Algal Mal or Crust (84) Presence of Reduced Iron (C4) __ Saturation Visib le on Aerial Imagery (C9) 

Iron Deposits (85) == Thick Muck Surface (C7) __ Geomorphic Position (D2) 
Inundation Visib le on Aerial Imagery (87) ___ Other (Exp lain in Remarks) FAC-Neutra l Test (D5) 

Waler-S tained Leaves (89) Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? 
includes ca illary fiin e) 

Yes 

Yes 

Yes 

No X Depth (inches): 
No--X--Depth (inches): ----

No X Depth (inches): _ __ _ etland Hydrology Present? Yes No X 

escribc Recorded Data (stream gauge, monitoring well . aerial photos. previous inspection). if available: 

an arks: 

US Army Corps of Eng ineers Great Plains - Va si on 2 .0 
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RAMACO 

October 201 4 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: ------~B~ro~o~k~M~,~·n~e _______ Cily/Counly: _____ S~h~e~ri~dan/S=~h~cr=idan= _ _ _ _ Samp ling Dale: I 0/22/2013 

Appl icant/Owner: _R_am_ac_o_L_L_C~· __________________ Stale: Wyoming Sampl ing Point: _ _ _ 1_8_W_E_T __ _ 

Invcstigator(s) : ______ C~-~W~ ood=·~A~. ~Id~e ______ Section, Township. Range: ~S~ec~-~1~2,~T~5_7~N~, ~R~8~5W ________________ _ 

Lan clform (hillslopc, terrace, etc.): ____ B_e_lo_w_ dam _____ Local rel ief (concave, convex, none): _C_on_ca_ ve _______ Slope (%): __ 0_-_2'_¼ __ 

Subregion (LRR): Western Great Plains Lat: 44.9245524915 Long: -!07.0662394 25 Datum: NAD I 983 HARN 

PEM Soil Map Unit Name: HAVERDAD VERY FINE SANDY LOAM, 0 TO 3 PERCENT SLOPES NWI cl assification: ------- ------
Arc climatic/hydrologic conditions on th e si te typical for this time of year? Yes X No ____ (lfn o, explain in Remarks.) 

Arc Vegetat ion ~ . Soil __ N_o __ , or Hydrology ~ signi ficantly disturbed? Arc ''Nonna! Circumstances" present? Yes X No 

Are Vegetation ~ . Soil __ N_o __ . or Hydrology ~ naw rally problemat ic? (I f needed, explain any answers in Rem arks.) 

SU~ARY OF F1NDINGS - Attach site map showing sampling point locations, transects, important features, etc . 

Yes X No '1ydrophytic Vegetation Present? 

~ ydric Soil Present? Yes __ x_ No __ _ 

r,\/ell and Hydrology Present? Yes X No 

~•marks: P68-UP, P69-DOWN. P70-SOIL PROFILE 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator 
h'ree ~•~ tum (Plot size: ____J % Cova- SEccies? Status 
1. ----
~- ----p 

----
~- ----= Total Cover ----

S:mlino/Shmb Stratum (Plot size:_ •J 
1. ----~- ----~- ----
~- ----
~ ----= Total Cova-----
Hab ~,~ ,um (Plot size:-1Jnl____) 
l . Ctll'V nebrascen.ris 80 Yes OBL ----
~- J unc us balticus 10 No FACW ----~- ----
I. ----~- ----
~- ----~- ----a ----90 = Total Cova-----
Woodv Vine Stratum (Plot size:____) 
I ----
~- ----

= Total Cover ----

1/o Bare Groun d in Herb Stratum 10 

Remarks: 

US Army Corps of Engineers 

I s Ule Sampled Area 
within a \\'etland? Yes X 

Dominance Test Wor ksheet 

Number of Dom inan t Species 
Thal Are OBL. FACW, or FAC: 

Total Number of Domin ant 
Species Across Al I Strata: 

Percall of Dominant Species 

No 

I (A) 

I (B) 

That Area OBL, FACW, or FAC: 100 (NB) 

Prevalence Index Worksheet : 

Total % Cover of: Multiolv bv: 
OBL species 80 XI = 80 
F ACW species 10 x2 = 20 
FAC species 0 x 3 = 0 
F ACU species 0 x 4 = 0 
UPL species 0 x5 = 0 
Column Totals: 90 (A) 100 (B) 

Prevalen ce Index = Bi A = I.II 

Hydrophytlc Vegeta tion lndlcalor s: 

--- I - Rapid Test for Hydrophytic Vegetati on 
X 2 - Dominance Test is >50% ---
X 3 - Preva len ce Index is :S. 3.0 1 

---
--- 4 - Morphological Adaptations1 (Provide support ing 

data in Ran arks or rn a separate sti eel) 
_ __ Problematic Hydroph)>lic Vegetation ' (Explain) 

'Indicators ofh ydri c soil an d wetland hydrology must be present. 
unless diswrbed or orob lan atic. 

Hydrophy tlc 
Vegetation 

Yes X No Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point l 8WET 

Pronle DescrlpUon: (Describe to lite depth needed lo document the Indicator or confirm the absence or Indicators). 

Depth MaLrix Rcdox F cal urcs 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Ranarks --- --- ---

0-4 5Y 3/1 90 2.5YR3l6 10 C PL Clay loam --- --- --- ---
4-8 Gley 3/N 80 Gley 2.5l5PB 15 D M Clay loam --- --- ---

I0YR4l6 5 C PL Clay loam ---
8-20 5Y4/l 95 2.5 YR3l6 5 C PL Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'T;pe: C=Cooc01tration. D=Depletioo , RM=Reduced Matrix. CS=Covered or Coated Sand Grain s. 'Location: PL=Pore Lining. M=Matrix. 
lydrlc Soll Indicators: (Applicable to all LRRs, unless otherwise noted). Indicators for Problemallc Hydrlc Soll ,-' : 

_Histosol (Al ) 
---

Sandy Glcyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) 

_ Histic Epipedoo (A2) ---Sandy Redox (S5) Coast Prairie Redox (A l6) (LRR ~~ G, H) 
_BlackH istic(A3) ---Stripped Mat rix (S6) Dark Surface (S 7) (LRR G) 

_ Hydrngen Sulfide (A4) ---Loamy Mucky Mineral (Fl) ___ High Plains Depressions (Fl6) 
_ Stratified Layers (AS) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR 1-1 out side or MLRA 72 & 73) 

_I an Muck (A9) (LRR F, G, H) X Depicted Matirx (F3) Reduced Verti e (F IS) 
Dep leted Below Dark Surface (A 11 ) Redox Dark Surface (F6) ---Red Parrot Material (TF2) 

-Thick Dark Surface (A l2) Depleted Dark Surface (F7) Very Shallow Dark Surface (TFI 2) 
_ Sandy Mucky Min eral (S I) ---Redox Depressions (F8) Other (Explain in Ran arks) 

_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (F l 6) 'Indicators ofhydrophytic vegetation and wetland 
_5 an Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 

problematic. 
Restrlcllve Layer (Ir present): 
T;pe: 
Depth (inches): if-lydrlc Solis Present? Yes X No --- ----
Ranarl<s: 

HYDROLOGY 

1'-"='--'--'l'-'n"di:::C:::at::::ors="-m'-'in"i"'m'-'u::.m:..;o,,f..::o::.:n:::.e ;.:r ="'::.·red;= · .::cl::.:,e:::cc:.k.::ac:11.::th.:..:at::..::i=.u.... _____________ Second Indicators minimum of two re ired 
Surface Water (AJ) ___ Salt Crusts (B l I) __ Surface Soil Cracks (B6) 
High Water Tub le (A2) Aquatic Invertebrates (B t3) Sparsely Vegetated Concave Surface (BS) 
Saturation (A3) ---Hydrogen Sulfi de Odcr (Ct) --Drainage Pauems (BIO) 
Water Marl<s (Bl) ---Dry-Season Watcr Table (C2) --Ox idized Rhi zosphcres along Living Roots (C3) 
Sediment Deposi ts (B2) 
Drift Deposits (B3) 
Algal Mat or Crust (84) 
Iron Deposits (BS) 

- X--Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 
--- (where not Ulled) Crayfish Burrows (CS) 

Inundat ion Visible on Aerial Imagery (B 7) 
Water-Stained Leaves (B9) 

___ Presence of Reduced Iron (C4) 
___ Thick Muck Surface (C7) 
___ Otha- (Explain in Remarl<s) 

aturation Present? 
includes capi llary fiin e) 

Yes X 
Yes X 
Yes X 

No Depth (inches): 1-2" 
No ___ Depth (inches): ---,-18"",--

No == Depth (inches): __ 0-_20_"_ 

__ Saturation Visible on Aa-ial ~nagery (C9) 
__ Gcomorphic Position (02) 
__ FAC-Neutral Teet (D5) 
__ Frost-Heave Humm ocks (D7) (LRR F) 

etland Hydrology Present? Yes X No 

escribe Recorded Data (stream gauge, monitoring well. aerial photos, previous inspection). if available: 

US Arm y Corps of Engineers Great Plains - Vasi on 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ite: -------"B-'-ro~o-'-k-'-M-'-1~·n-'-e _______ Cily/Counly: _____ S~h~e-'-ri~d:u=J/S~h-'-er-'-1~d:u=1 ____ Sampling Dale: I 0/22/2013 

App licanl/Owner: _R_an_,_ac_o_L_L_C.c..· __________________ State: Wyomi ng Samp ling Point : ----'-l-'-8a-'-W-"E-'-T __ _ 

Jnvestigator(s): -------'-C-'-. W--'-o-'-od~•.c.A.c..·.c.Jd~e ______ Section , Township , Range: -'-S-'-ec~.-'-l -'-2,~T~5_7.c..N~, -'-R-'-8-'-5W ________________ _ 

Landform (hillslopc, terrace, etc.): _____ R_es_erv_ o_ir ____ Local relief (concave, convex, none): _C_on_ca_ vc _______ Slopc (%) : __ 2_-_5°_¼ __ 

Subregion (LRR): Western Great Plain s Lat : 44.9249104473 Long: -1 07.065859451 Datum: NAD 1983 HARN 

PEM Soil Map Unit Name: HAVERDAD VERY FINE SANDY LOAM, 0 TO 3 PERCENT SLOPES NW! classificati on: -------------
Arc climalic/hydrologic conditions on the si te twical for this time ofyear1 Yes X No ____ (lfno, exp lain in Remarks.) 

Arc Vcgclalion -----1:!£...._, Soil _ _ N_o __ , or Hydrology ~ significantly dislllrbcd? Arc "Normal Circumstances" present? Yes __ X_ No 

Are Vegeuu ion -----1:!£...._, Soil __ N_o __ , or Hydrology ~ nawr,lly problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF :1<1.NDINGS -Attach site map showing sampling point locations, transects, important features, etc. 

fjydrophytic Vegetation Present? 

Hydric Soil Present? 

r,\'etland Hydrology Present? 

Yes X 

Yes __ X_ 

Yes X 

No 

No 

No 

Remarks: P71-UP, P72-DOWN, P73-SOIL PROFILE 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
m-ee ~tratum (P lot size:_) %Cova seecies? 
I. ----
~- ----
~- ----
~- ----= Total Cover ----
t<an lin•/Shmb Stratum (Plot size:_-j 
I. ----
2 ----
3. ----
4. ----
5 ---- = Total Cova-----
Herb Stratum (Plot size:_lml___J 
I Carex nebraxensis 80 Yes 
? Horde um jubaJum 15 No ----
3. Convolvulus arvensis 5 No ----
1. ----
5. ----
6. ----
7. ----
8 ----

100 = Total Cover ----
Woodv Vine Stratum (Plot size:___) 

----
2 ----= Total Cova ----

1/o Bare Ground in Herb Stratum 0 

Remarks: 
Schoenoplecllls martlimu.s present In waler. 

US Army Corps of Engmeers 

Indicator 
Status 

OBL ----
FACW ----

UPL ----

----

Is the Sampled Area 
within a '\\letland? Yes X 

Dominance Test Worksheet 

Number of Dominant Species 
Thal Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Aero,;,; Al I Strata: 

Pa-call of Dominant Species 

No 

I (A) 

I (B) 

That Arca OBL, FACW, or FAC: 100 (NB) 

Preva lence Index \'\brksheet: 
Total % Cover of: Multiply by 

OBL species 80 XI = 80 
F ACW species 15 x2 = 30 
FAC species 0 x3 = 0 
F ACU species 0 x4 = 0 
UPL species 5 x5 = 25 
Column Totals: 100 (A) 135 (B) 

Prevalen ce Index = B/ A= 1.35 

HydrophyUc Vegetatlon Indicators: 

--- I • Rapid Test for Hydrophytic Vegetation 
X 2 - Dominance Test is >50% 
X 3 - Prcvalai.ce Index is~ 3.01 

--- 4 • Morphological Adaptations' (Provide supporting --- data in Ran arks or m a separate 91cct) 
___ Problematic Hydroph}1ic Vegetation' (Explain) 

' Indicators ofhydric soil and wetland hydrology must be present, 
unless disturbed or oroblernatic. 

HydrophyUc 
Vegetation 
Present? Yes X No 

Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: l 8aWET 

[Pronle DescrlpUon: {Desai be to the depth needed to document the Indicator or conrlrm the absence or Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loe Texture Remarlcs --- --- ---

0-7 2.5Y4/ l 70 5YR 5/6 30 C PL Clay loam --- --- ---
7-12 5Y2.5/ l 90 5YR 5/8 10 C PL Clay loam --- --- --- ---

12-20 2.5Y3/ I 100 Clay loam - -- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
'T)1:>e : C=Crnccntration. D=Depletion , RM=Reduccd Matrix. CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining, M=Matrix . 

~yd rte Soll b1dlcators: (Applicable to all LRRs, unless otherwise noted). Indicators for PtoblemaUc Hydrlc Soli s': 

Histosol (Al ) Sandy GI eyed Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---
~Histic Epipedon (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al6) (LRR F, G, ~O 
_ Black Histic (A3) ---Stripped Matrix (S6) ___ Dark Sunace (S7) (LRR G) 

_ Hydrogen SUifide (A4) ---Loamy Mucky Mineral (F l ) ___ High Plains Depressions(Fl6) 

e----Stratificd Layers (AS) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

_1 cm Muck (A9) (LRR F, G, H) X Depleted Matirx (F3) ---Reduced Vertie (Fl8) 

Depleted Below Darlc Sunacc (Al I) Redox Dark Sunace (F6) Red Parent Material (TF2) 

e-------11, ick Druk Sunace (Al2) Depleted Dark Surface (F7) ---Very Shallow Dark Sunace (TF I 2) 

_sandy Mucky Mineral (SI) ---Redox Depressions (F8) ---Other (Explain in Remarlcs) 

e----2 .5 cm Mucky Peal or Peat (S2) (LRR G, H) ---
High Plain s Depressions (F l 6) 3Indicators ofhydrophytic vegetation and wetland 

_ s cm Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR l-0 hydrology must be present. unless disturbed or 
problematic. 

~ eslrlcllve Layer (If present) : 

l)pe: 
bepth (inches): lydrlc Solis Present? Yes X No 

'1,emarks: 

HYDROLOGY 

Indicators minimum of oner uired; check all that 
Suifacc Water (Al) ___ Salt Crusts (Bl I) 

High Water Tob ie (A2) Aquatic Invertebrates (8 13) 
Saturation (A3) ---Hydrogen Su lfi de Oda- (Cl ) 
Water Marks (Bl ) ---Dry-Season Water Table (C2) 

Sediment Deposits (82) == Oxidized Rhizospheres along Living Roots (C3) 

Drift Deposits (B3) (where not Ulled) 

Algal Mat or Crust (B4 ) Presence of Reduced Iron (C4) 
Iron Deposits (85) ==lliick Muck Surface (C7) 
Inundation Visible on Aeria l Imagery (8 7) ___ Other (Exp lain in Remarlcs) 

Water-Stained Leaves (89) 

Yes X 

Yes 

No ___ Depth (inches): __ >_2_4'_' _ 

--- ----

Second Indicators minimum of two re uircd) 
__ Sun ace Soi I Cracks (86) 

Sparsely Vegetated Concave Surface (88) 
--Drainage Pat!ems (BI 0) 

-X-Oxidizcd Rhizospheres along Living Roots (CJ) 
-- (where Ulled) 

__ Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (C9) 
--Geomorphi c Position (02) 
--FAC-Neutra l Test (D5) 

-Frost-Heave Hummocks (07) (LRR F) 

aturation Present? Yes ~: ~ ~:~: ::~:~::; ---- etland Hydrology Present? Yes X No 
includes c ill fiin e) 
cscribe Recorded Data (stream gauge. monitoring well. aerial photos, previous inspection). if avai lable: 

em arks: 

US Army Co!pS ofEngineers Great Plains - Version 2 .0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Sile: ------~B~ro~o~k~M~in~e _______ Cily/Counly: _____ S~h~e~ri~clan/S=~h~cr~i~dan= ____ Samp li ng Dale: I 0/22/2013 

Applicant/Owner: _R_am_ac_o_L_L_C_. __________________ Slale: Wyoming Samp ling Point: ___ 1_9~O_U~T'---

Investigator(s): -----~C_. W_ood~._A_._Id_e ______ Section, Township. Range: _Se_c_._12~·~T_5_7N~, _R_85_W ________________ _ 

Landfonm (hills lope, terrace, Cle.) : _____ H_il_ls_lo.p_e ____ Local relief (concave, convex, none): ____ C_o_n_ca_v_e ___ Slope (%) : __ 5_-_IO'l_¼_, __ 

Subregion (LRR): Western Great Plain s Lat: 44.9283884649 Long : -107.062 195218 Datum: NAD 1983 HARN 

Soil Map Unit Name: SHINGLE-WIBAUX COMPLEX, 0 TO 60 PERCENT SLOPES NWI classification : Non-aquatic resource 

Arc climatidhydrologic conditions on the site typical for this time of year? Yes X No ____ (Ifno, explain in Remarks.) 

Are Vegetation ....E£.._. Soil __ N_o __ . or Hydrology ~ significantly disturbed? Are "Nonmal Circumstances" present? Yes X No 

Are Vegetation ....E£.._. Soil __ N_o __ . or Hydrology ~ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Prcsall? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: P78-SOIL PROFILE 

Yes __ _ No X 

Yes No X 

Yes No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
Tree Stratum (Plot size: ) %Cova Seccies? 
I. ----
2. ----
l ----
4. ----= Total Cover ----
Sanlin•/Shrub Stratum (P lot size:.J.ml-1 

Gutierrezia sarothre 20 Yes ----
' ----
3. ----~- ----
~- ----

20 = Total Cover ----
I-lab ~•catum (Plot size:_lml _J 
I. Pascopyrom smithii 20 Yes ----
~- Trifoliumpra.tense 10 No 

~- Agropyron cristaJum 25 Yes ----~- BromusarvenJts 5 No ----~- Sphaeralcea coccinea 8 No ----~- Alys.nm, desertorum 2 No ----
7. ----~- ----70 = Total Cover ----
Woodv Vine Stratum (Plot size:___) 
I. ----~- ----

= Total Cover ----
1/o Bare Ground in Herb Stralum 10 

Remarks : 

US Anmy Co~,s of Engmeers 

Indicator 
Status 

UPL 

FACU 
FACU 
UPL 

FACU 
UPL 
UPL 

ls the Sampled Area 
within a Wetland? Yes 

Dominance Test Worksheet 

Number of Dom inant Species 
Thal Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Pa-call of Dominant Species 

No X 

0 (A) 

3 (B) 

That Arca OBL. FACW. or FAC: 0 (A/B) 

Prevalence Index \\b rkshcel: 
Total % Cover of: Mulliolv bv: 

OBL species 0 XI = 
F ACW species 0 x2 = 
FAC species 0 x 3 = 
F ACU species 35 x4 = 140 
UPL species 55 x5 = 275 
Column Totals: 90 (A) 415 (B) 

Prevalence Index = Bi A= 4.61 

HydrophyUc VegelaUon lndlc1tors: 

--- I - Rapid Test for Hydrophytic Vegetatim 
2 . Dominance Test is >50% ---
3 • Prevalat ce Index is .5: 3.01 

--- 4 - Morphological Adaptations' (Provide supporting 
--- data in Remarks or m a separate !heel) 
___ Problematic Hydrophytic Vegetation' (Explain) 

' Indicators of hydric soil and wetland hyaology must be present, 
~nless disturbed or problematic. 

Hydrophyllc 
Vegetation 

Yes No X Present? 

Great Plams - VaSJon 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: I 90UT 

~ome DescrlpUon: (Describe to the depth needed to document the Indicator or confirm the absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moisl) % Color (moist) % ~ Loc1 To:ture Ran arl<s --- --- ---

0-8 I0YR4/2 100 Clay loam --- --- --- ---
8-16 I0YR 5/4 100 Clay loam --- --- --- ---
16-20 I0YR6/3 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'T;pe: C=Cmccntration. D=Depletim , RM=Reduced Matrix. CS=Covcred or Coated Sand Grain s. 'Location : PL=Pore Lining, M=Matrix . 

~-lydrlc Soll Indicators: (Applicable to all LRRs, unless otherwise noted) . Indicators ror PtoblemaUc Hydrlc Soli s': 

Histosol (A l) 
---

Sandy Gleyed Malrix (S4) ---I cm Muck (A9) (LRR I, J) === Hist ic Epipedoo (Al) ---Sandy Redox (S5) Coast Prairie Redox (Al6) (LRR F, C , H) 

- Black Hi stic (A3) ---Stripped Malrix (S6) Dark Surface (S 7) (LRR C ) 
_ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) ___ High Plains Depressions (F l 6) 

- Stratified Layers (AS) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H oulslde or MLRA 72 & 73) 

_ 1 cm Muck (A9) (LRR F, C, H) ---Depld ed Malirx (F3) Reduced Verti e (Fl 8) 

_ Depicted Below Dark Surface (A 11 ) Redox Dark Surface (F6) Red Parent Malerial (fF2) 

- Thi ck Dark Surface (Al 2) Deplded Dark Surface (F7) ___ Very Shallow Dark Surface (TF12) 
_ Sandy Mucky Mineral (S I) Redox Depressions (FS) Other (Explain in Remarks) 

-2.5 cm Mucky Peat or Peat (S2) (LRR C, H) High Plains Depressions (F J6) 3Indicalors ofhydrophylic vegctalion and wetland 
(MLRA 72 & 73 or LRR H) hydrology must be present, unless disturbccl or _s an Mucky Peat or Peat (SJ) (LRR F) 

oroblernalic. 
IRcslrlcUvc Layer (II present): 

[I),pe: 
itJepth (inches): Hydrlc Solis Present? Yes No X --- ----

HYDROLOGY 

uired check all that a I Second Indicators minimum of two re uircd 
1--~---~-----~-~----~~~~S- a~l,- C~ru-st_s_(B_l_l_) ____________ Surface Soil Cracks (B6) 

Aquatic Invertebrates (Bl3) Sparsely Vege1a1cd Concave Surface (BS) 
---Hydrogen Sulfide Oder (C J) --Drainage Pauem s (BIO) 
---Dry-Season Water Table (C2) --Ox idized Rhi zosphc:res along Living Roots (C3) == Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 

(where not Ulled) Crayfish Burrows (CS) 
Presence of Reduced Iron (C4) --Saluration Visible on Aer ial Imagery (C9) 

Iron DeposilS (BS) == Thick Muck Surface (C7) Geomorphic Position (D2) 
lnundalion Visib le on Aerial Imagery (B 7) ___ Other (Explain in Remarks) __ FAC-Neutra l Test (D5) 
Waler-Stained Leaves (B9) __ Frost-Heave Hummocks (D7) (LRR F) 

US Anmy Corps of Engineers 

Yes 

Yes 
Yes 

No X Depth (inches): ___ _ 
No--X--Depth (inches): ___ _ 

No X Depth (inches): ___ _ etland Hydrology Present? Yes No X 

Great Plains - Va sion 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERM1NATION DATA FORM-Great Plains Region 

Project/Sile: -------=Bc..roc.occkccM-=-in~e _______ City/County: _____ Sc..h_e_ri_dan/'--S'-h'-a-'-i'-dan'--____ Samp li ng Dale: I 0/22/2013 

Applicanl/Owna- : '-R'-am'-'-ac'-o'-L"-L"-C"-.'-------------------Statc: Wyoming Sampling Point : ___ 1_9_W_E_T __ _ 

Invcst igator(s): ______ C=.... W'-'-'-oo"'d"'.'-A'-.'-Jd~c ______ Scction. Township. Range: ~S:::ccc'-'.-'1.:.2,..., T:.;5:..:7N..:..:,.,-"R:.::8:c:.5W.:..:.... _______________ _ 

Landfom1 Q1illslope, terrace. de.): _____ R_c_scrv_ o_ir ____ Local rclicf(concavc, convex, none): ____ C_o_n_ca_v_c ___ Slopc (%) : _ _:2;..-1:.;0'l:.;¼.;.• __ 

Subregion (LRR) : Western Great Plains Lat: 44.9283736751 Long: -107.062017279 Datum : NAD 1983 HARN 

Soil Map Unit Name : SHJNGLE-WIBAUX COMPLEX. 0 TO 60 PERCENT SLOPES NW! classification: Non-aquatic resource 

Arc climatic/hydrologic conditions on the site typical for this lime of year? Yes X No ____ (lfno, exp lain in Remarks.) 

Arc Vegdation ~ -Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc "Nonna! Circumstances" present? Yes X No 

Are Vegetation ~ - Soil __ N_o __ . or Hydrology ~ natura lly problematic? (If needed, explain any answers in Remarks .) 

SUM:MARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

l',Nclland Hydrology Present? 

Yes 

Yes X 

Yes X 

llcmarks: P75-UP. P76-DOWN. P77-SOIL PROFILE 

No __ x __ 

No 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator 
tl'rcc Stratum (Plot size: \ % Cover seccies? Status 

----
~ 
13 

----
----

~ - ----= Total Cover 
----

Ranlino/Shmb Stratum (P lot sizc:-1.!!!l. J 
I Artemisia tridenfata 10 Yes UPL ----~- ----
b 
µ ----

----
~ ---- ----

10 = Total Cover ----
Herh Stratum (Plot sizc:-1JJr ___) 
I. Xantlrium strumarium 20 Yes FAC ----
~- Gri,Kielia squarro.sa 25 Yes UPL ----~- 111/nspi arvense 15 Yes FACU ----n. EJymus JanceolaJus 15 Yes FACU 

~- ----
----16. ----

7. ----18. ----
75 = Total Cover ----

lwoodv Vine Stratum (P lot size:_) 
I. ---- ----
~- ---- ----

= Total Cover ----
¼ Bare Ground in Herb Stratum 15 

!Remarks: 

US Arm y Corps ofEngmccrs 

Is the Sampled Area 
within a Wetland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Percmt of Dominant Species 

No X 

I (A) 

5 (B) 

That Area OBL. FACW, or FAC: 20 (NB) 

Prevalence Index \\brkslteet: 
Total % Cover of: Multiolv bv 

OBL species 0 XI = 0 
F ACW species 0 x2 = 0 
FAC species 20 x3 = 60 
F ACU species 30 x4 = 120 
UPL species 35 x5 = 175 
Column Totals: 85 (A) 355 (B) 

Prevalence Index = Bi A = 4.2 

HydrophyUc VegetaUon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetation 
2 . Dominance Test is >50%, ---
3. Preva lai ce Index is ,:s 3.01 

---
--- 4 • Morphological Adaptation s' (Provide supporting 

data in Ran arks or on a separate st.eel) 
___ Problematic Hydroph~ic Vegetation' (Explain) 

'Indicators of hydric soil and wetland hydrology must be present, 
unless diSIJrbed or oroblanatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: l 9WET 

Pronle Descrlptlon: (Descr ibe to the depth needed to document Ute Indicator or conrlrm the absence or Indica tors). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Rcmarl<s --- ---

0-2 10YR4/2 100 Clay loam 20% Scoria fragments --- --- --- ---
2-14 l 0YR 3/2 100 Clay loam 40% Scoria fragments --- --- --- ---

14-20 2.5¥3/2 100 Clay loam 20% Scoria fragments --- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'Type: C=Cmc01tration. D=Dcpletim , RM=Rcduccd Matrix. CS=Covcred or Coated Sand Grains. 'Locat ion: PL=Pore Lining. M=Matrix. 

lydrlc Soll Indicators: (Applicable to all LRRs, unle,c, 0U1erwlse noted). Indicators for Problematlc Hydrlc Solis': 

Histosol (Al) - --Sandy Gleyed Matrix (S4 ) ---l cm Muck (A9) (LRR I, J) 
>-----
_Histic Epipcdm (Al) ---Sandy Rcdox (S5) ___ Coast Prairie Redox (Al6) (LRR F, C , H) 

>-----Black Histic (AJ) ---Stripped Matrix (S6) ___ Dark Surface (S 7) (LRR C) 

_ Hydrogen Su lfide (A4) ---Loam y Mucky Mineral (F l) ___ High Plains Depression s (F l6) 

>-----Stratified Layers (A5) (LRR F) Loamy Glcyed Matri x (Fl) (LRR 1-1 outside of MLRA 72 & 73 ) 

I an Muck (A9) (LRR F, C, H) X Dcplded Matirx (FJ) Reduced Vertie (FIS) 
>-----

Rcdox Dark Surface (F6) ---Red Parent Material (TFl) _Depldcd Below Druk Surface (All) ---
_ 11,ick Darlc Surface (Al l) - --Dcplded Dark Surface (F7) Very Shallow Darlc Surface (TF 12) 
_sandy Mucky Mineral (Sl ) ---Rcdox Depressions (F8) Other (Explain in Rcmarl<s) 
,____.2.5 cm Mucky Peat or Peat (Sl ) (LRR C , H) ---

High Plain s Depressions (F l 6) 3b1dicators ofhydrophytic vegdation and wdland 
(M LRA 72 & 73 or LRR 1-Q hydrology must be present . unless disturucd or ,_____5 an Mucky Peal or Peat (SJ) (LRR F) 

oroblcmatic. 
IRestrlcUve Layer (If present) : 

l)ve: 
peplh (inches): ~ydrlc Solis Present? Yes X No --- ----
1Rcrnarlcs: Scorla heavy below 6-8". 

HYDROLOGY 
\'ell1nd Hydrology Indicators : 

i:-:-:=~=======::....::==.::cu•::.·rcd;=· .::ch:.:;e:..:c:.:k.::•:.:11.::U:.:ia::.t "'"=I'-'-_____________ Second Indicators minimum of two re ired 
___ Salt Crusts (Bl I) Surface Soil Cracks (86) 

X Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (88) 
---Hydrogen Sulfi de Oda- (C l ) Drainage Pallem s (BIO) 
---Dry-Season Water Table (Cl ) --Oxidized Rhi zospha-es along Living Roots (CJ) 
---Oxidized Rhizosphcrcs along Living Roots (CJ) -- (where Wied) 

--- (where not Ulled) Crayfish Burrows (CS) 

Presence of Reduced Iron (C4) Saturation Visible on Aa-ial Imagery (C9) 
Iron Deposits (8 5) ---.111ick Muck Surface (C7) --Geomorphic Position (Dl) 

Inundation Visible on Aeria l Imagery (87) 
Waler-Stained Leaves (89) 

Other (Exp lain in Remark s) - -FAC-Neutral Test (D5) 

Frost-Heave Humm ocks (07) (LRR F) 

US Army Corps of Engineers 

Yes X 
Yes 
Yes 

No Depth (inches): __ 8_-1_2_"_ 
No--X- Depth (inches): ___ _ 

No X Depth (inches): ___ _ etl and Hydrology Present? Yes X No 

Great Plains - Va-sion 2 .0 
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RAMACO 

October 2014 

Brook Min e 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ite: ------~B~ro'-'o-'k-'M-'1~·n~e _______ City/County: _____ S~h-'c~ri~dan=/S~h~a~i~dan= ____ Sampling Date: I 0/22/2013 

Appli cant/Owner: _R_am_a_co_L_L_C_. _____________ _____ State: Wyoming Sampling Point : ___ 2_0_O_U_T __ _ 

lnvcst igator(s): ______ C_. W_ ood~ ._A_._Id_c ______ Scction, Township, Range: _S_cc_._1_2.~T_5_7_N~, _R_8_5W ________ ______ __ _ 

Landfom, (hi llslopc, terrace, etc.): _____ D_ra_i_na~g~• ____ Local relief (concave, convex, none): _C_on_ca_ vc _______ Slopc (%) : ___ 0-_5_% __ 

Subregion (LRR): Western Great Plain s Lat: 44.9264859924 Long: -107.062862075 Datum: NAD 1983 HARN 

Soil Map Unit Name: SHINGLE-WIBAUX COMPLEX. 0 TO 60 PERCENT SLOPES NWI classification: ---~N'-'o-"n-'-a"'qu"-a=t'-'ic-'r-=•so=u'-'rcccc __ _ 

Arc climaticJhydrologic conditi oos on the site typical for this time of year? Yes X No ____ (Ifno. ocplain in Remarks.) 

Arc Vegetation ~ -Soil __ N_o __ , or Hydrology ~ significantly disturbed? Arc "Nomial Circumstances" presen t? Yes X No 

Arc Vegetation ~ -Soil __ N_o _ _ . or Hydrology ~ natu rally problematic? (If needed, explain any answers in Ran arks .) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophyt ic Vegetati on Present? 

Hydric Soil Present? 

~ctland Hydrology Present? 

Yes 

Yes 

Yes 

jlcmarks: P79-UP, P80-DOWN. P81-SOIL PROFILE 
~ntermlltent stream 

No X 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
h'rce • •~ tum (P lot size: ) % Cover seccies? 
I. ----
~- ----
~- ----
fl ----

= Total Cover ----
Sanline/Shmb Stratum (Plot size:..lml-j 
I. Artemisia ca,,a 15 No ----~- An emisia ludoviciana 10 No ----~- A rtemisia rridentata 70 Yes ----fl ----
5 ----

95 = Total Cova ----
Herb Stratum (Plot sizc:--1!!!1 __) 
I. Elymus cinen?us 40 Yes ----
2. Achillea nullefo lium 10 No ----
3. Taroxacum offidnnie 15 Yes ----
4 ----
5. ----
6. ----
7. ----
8. ----

65 = Tota l Cova ----
Woodv Vi ne Slnitum (Plot size:___) 
I. ----
2. - ---

= Total Cover ----
1/o Bare Ground in Herb Stratum _ _ 1_0_ 

Remarks: 

US Arm y Corps of Engineers 

Indicator 
Status 

FACU 
UPL 
UPL 

UPL 
FACU 
FACU 

----

ls the Sampled Area 
within a Wetland? Yes 

Dominance Test Worksheel 

Number of Dominant Species 
That Arc OBL, FACW. or FAC: 

Total Num ber of Dom in ant 
Species Across Al l Slnita: 

Percent of Domin ant Species 

No X 

0 (A) 

3 (B) 

That Arca OBL. FACW, or FAC: 0 (A/B) 

Prevalence Index \\brksheel : 
Total % Cover of: Multiolv bv 

OBL species 0 x i = 0 
F ACW species 0 x2 = 0 
FAC species 0 x 3 = 0 
F ACU species 40 x 4 = 160 
UPL species 120 x5 = 600 
Column Totals: 160 (A) 760 (B) 

Prevaknce lnd o.'. = B/ A= 4.75 

HydrophyUc VegclaUon Indicators: 

--- I - Rapid Test for Hydrophyt ic Vegetat ion 
2 - Dominance Test is >50% ---
3 - Preva len ce Index is ,:S 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

daia in Ran arks or Cll a separate Steel) 
___ Problem atic Hydrophytic Vegetation' (Explain) 

'Indicators of hydri c soil and wetland hydrology must be present, 
unless disturbed or prob lem atic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 
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RAMACO 

October 201 4 

Brook Mine 

SOI L Sampling Point: 20OUT 

~onle Descriptio n: (Descr ibe lo the deplh needed to document the Indicator or connrm the absence of Indi cators). 

Dcpth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ---1n'L Loc2 Texture Remarks --- --- ---

0-10 10YR5/ I 100 Clay loam 50% Scoria fragments --- --- --- ---
10-20 l 0YR 5/2 JOO Clay 40% Scoria fragments 

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
- -- - - - - -- ---

'Type: C=Crnccnlration. D=Depletirn, RM=Rcduced Matrix, CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining, M=Matrix . 

Hydrlc Soll Indicator s: (Applicable to all LRR,, urole,. ol11erwlse noted). lndlcalon ror Problematlc Hydrlc Soll .-': 

Histosol (Al) Sandy Glcyed Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---
=== Histic Epipedrn (Al) ---Sandy Redox (S5) ___ Coast Prairie Redox (AI6) (LRR F, C , H) 

,----Black Histic (AJ) ---Stripped Matrix (S6) ___ Dark Surface (S7) (LRR G) 

,----Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) ___ High Plains Depressions (Fl 6) 

,----Stratified Layers (A5) ( LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

I cm Muck (A9) (LRR F, G, 1-1) Dcplded Matin< (F3) ___ Reduced Verti e (F 18) 

===Depicted Below Dark Surface (A ll ) Redox Dark Surface (F6) ___ Red Parrot Material (TF2) 

,----1l1ick Dark Surface (Al2) ___ Depicted Dark Surface (F7) Very Shallow Dark Surface (TFI 2) 

,----Sandy Mucky Mineral (S I) ---Redox Depressions (F8) ---Other (Explain in Remarks) 

,----2 .5 cm Mucky Peat or Peat (S2) (LRR G, 1-1) High Plains Depressions (F l 6) ' Indicators ofhydrophytic vegetation and wetland 

,----5 an Mucky Peat or Peat (S3) (LRR F) 
---

(M LRA 72 & 73 or LRR H) hydro logy must be present , unles disturbed or 
problematic. 

Restr ictive Layer (Ir present): 

Type: 
Depth (inches): Hydrlc Soll • Present? Yes No X --- ----
Remarks: 

HYDROLOGY 
\\l,tland Hyd rology Ind icators: 

~p:!!,i:!!m~•ary=J:!!n:!!d~icc!:at~o!crs,_,: <1:.•m:!!in:!!i,.,_m~u,.,_m,.,o,,f_,oc,n,:_e:!!reo=1u,.,_ir,:,ed,,.; .::cl:!!1e,.,c,,k_,,a:!!ll_,,tl:!!1at,,_·= onn,.,_1JvlL)_~----------- Secondarv Indicators (minimu m of two reauircd) 
_ Surface Wata (Al) Salt Crusts (Bl I ) __ Surface Soil Cracks (86) 

High Water Tub le (A2) ---Aquatic Invertebrates (8 13) Sparsely Vegetated Concave Surface (BS) 
_ saturation (AJ) ---Hydrogen Sulfi de Oda (Cl) --Drainage Pauems(B I0) 

Water Marks (Bl) ---Dry-Season Wala Tobie (C2) --Oxidized Rhizospheres along Living Roots (C3) 

- Sediment Deposits (82) ---Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 

- Drift Deposits (B3) --- (where not Ulled) 

= Alga l Mal or Crust (B4) Presence of Reduced Iron (C4) 

Iron Deposits (85) == Thick Muck Surface (C7) 
=lnunclalion Visible on Aeria l Imagery (87) ___ Otha (Explain in Remarks) 

_ Water-Stained Leaves (89) 

Fleld Observations: 

::--~--~:~: ::~::::; ----

Crayfish Burrows (CS) 

Saturation Visible on Aaial Imagery (C9) 
Gcomorphi c Position (02) 

-FAC-Neutra l Test (D5) 

__ Frost-Heave Hummocks (07) (LRR F) 

Surface Water Present? 

Water Table Present? 

Satu ration Present? 

includes capillary fringe) 

Yes 

Yes 

Yes No X Depth (inches): ---- Wetland Hydrology Present? Yes No X 

Describe Recorded Data (stream gauge. monitoring well. aerial photos. previous inspection), if available: 

Remarks : 

US Army Corps of Eng ineers Great Phuns - VaS1on 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Si te: _______ B_ro_o_k_M_in_e _______ City/County: _____ S_h_e_ri_dan/S __ h_er_i_dan _____ Sampling Date: I 0/22/2013 

Appli cant/Owner: _R_ai_n_ac_o_L_L_C_. __________________ State: Wyoming Sampling Poin t: ___ 2_l_O_U_T __ _ 

Investigator(s): _____ C_l_a-y_W_oo_d~, Aar __ on_Id_e _____ Section . Township, Range: =S-=-ecc.c·ccl.=.2,_, T'-'5'-'7N=•.=.Rcc8.=.5W'-'------------------

Landform (hillslope, terrace. etc. ): - ----'H"'i""lls""lo ... p"e ____ Local re lief (concave, convex, none): ----'C"'o"'n"'ca'-v-'e ___ Slope (%): __ ..;;5.=.'¼,;,.o __ 

Subregion (LRR): Western Great Plains Lal : 44.9259605254 Long: -I 07 .06454 I 248 Datum: NAD 1983 HARN 

Soil Map Unit Nainc : SHJ NGLE-WIBAUX COMPLEX, 0 TO 60 PERCENT SLOPES NW! classification : ____ N_o_n_••~g~u_al_ic_r_cso_u_rc_e __ _ 

Are clima1ic/hydrologic conditims on the site typical for this time of year? Yes X No _ ___ (lfno, exp lain in Remarks.) 

Arc Vegetation ~. Soil __ N_o __ , or Hydrology ~significantly disturbed? Arc "Nonnal Ci rcumstances" presmt? Yes X No 

Arc Vegetation ~ - Soil __ N_o __ , or Hydrology ~ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF F1NDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Presa,t? 

Wetland Hydrology Present? 

Remarks: No photos taken 

Yes 

Yes 

Yes 

No X 

No X 

No X 

VEGETAT [ON - Use scientific names of plants. 

Absolute Dominant 
Tree ~tratum (Plot size: ' % Cover Species? 
I. ----
2. ----
3. ----
4. ----= Total Cover ----

~anlin•iShmb Strat11 m (Plot size:_} 
I. ----
2 ----
3. - ---
4. ----
~- ----

= Total Cover ----
1-lcrb Stratum (P lot sizc:_J.JJJ2___.) 
I. Parcopynm1 smilhii 50 Yes ----

12 Grinde/ia squarro.Sll. IO No 

~- Pon secunda 10 No ----ft . Aclii/Jea mi/Jefo/ium 15 No ----~- ----
~ - ----~- ----
~- ----

85 = Total Cover ----
Mloodv Vine Stratum (Plot size:_) 
I. ----

12 ----
= Total Cover ----

Yo Bare Ground in Herb Stratum 15 

~ •marks: 

US Army Corps of Engmecrs 

Indicator 
Status 

----

FACU 
UPL 

FACU 
FACU 

- - --
----

----

Is Ute Sampled Area 
wi thin a Welland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
Thal Arc OBL, FACW. or FAC: 

Total Number of Dominant 
Species Across Al I Strata: 

Pacait of Dominant Species 

No X 

0 (A) 

I (B) 

Thal Arca OBL. FACW, or FAC: 0 (NB) 

Prevalence Index Worksheet: 

Total % Cover of: Multip ly by 
OBL species 0 x I = 0 
F ACW species 0 x2 = 0 
FAC species 0 x 3 = 0 
F ACU species 75 x4 = 300 
UPL species IO x5 = 50 

Column Totals: 85 (A) 350 (B) 

Prcvalmcc Index = Bi A= 4.12 

HydrophyUc VegetaUon Indlcatnrs: 

--- I • Rapid Test for Hydrophyt ic VcgetatiCII 
2. Dominance Test is >50% ---
3 . Prevalaice Index is .:s, 3.01 

---
--- 4 . Morphological Adaptations' (Provide supporting 

data in Remarks or C11 a separate sncct) 
___ Prob lemat ic Hydrophytic Vegetation' (Explain) 

' Indicators ofhydric soil and wetland hydrology must be present, 
unless disturbed or orob lcrnauc. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 

TFN 6 2/025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 21 OlIT 

Pronle DescrlpUon: (Descr ibe to the depth needed lo document the Indicator or confirm the absence or Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarks --- --- ---

0- 3 I0YR3/2 100 Clay loam --- --- --- ---
3-10 l0YR 3/2 100 Clay --- --- ---
10-20 2.5Y6/ I 95 2.5Y 6/6 5 C PL Clay --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
'Typ e: C=Cmcentration , D=Depleli m, RM=Reduced Matrix, CS=Covered or Coated Sand Grain s. 'Location: PL=Pore Lining, M=Matrix. 

lyd rlc Soll Indica tors: (Applicable to all LR.lti, unless o therwise noted). Indicators ror ProblemaUc Hydrlc Soli s': 

Histosol (A l ) Sandy Gleyed Matrix (S4) 1 cm Muck (A9) (LR.R I, J) 
--- ---

_ Histic Epipedm (A2) ---Sandy Redox (S5) Coast Prairie Redox (A l6) (LR.R F, G , H) 

_ Black Hi st ic (A3) ---Stripped Matrix (S6) Dark Surface (S 7) (LR.R G) 

_ Hydrogen Sulfide (A4) ---Loam y Mucky Mineral (F l ) ___ High Plains Depressions(F l6) 
_ Stratified Layers (AS) (LR.RF) ---Loam y Gleyed Matrix (F2) (LR.R H outside or M LRA 72 & 73) 

I an Muck (A9) (LR.R F, G, H) 
---

Dep leted Matirx (F3) ___ Reduced Vertie (F IS) 

_Depleted Below Dark Surface (A ll) ---Redox Dark Surface (F6) Red Parent Materia l (TF2) 

Th ick Dark Surface (Al 2) Depleted Dark Surface (F7) ---Very Shallow Dark Surface (TFI 2) ---
==Sandy Mucky Minaai (SI) Redox Depressions (F8) ---Other (Explain in Remarks) 

_2.5 cm Mucky Peat or Peat (S2) (LR.R G, H) 
---

High Plains Depressions (F l 6) 31ndicators ofh ydrophytic vegetation and wetland ---
_5 an Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LR.R H) hydrology must be present. unless disturbed or 

problematic. 
Resl.r lcUve Layer Qr present): 

T)pe: 
Depth (inches): ~ydrlc Solis Present? Yes No X --- ----
Remari<s: 

HYDROLOGY 

Indicators minimum of oner uired; check all tJ1 at a I Second Indicators minimum of two re uircd 
r =~s~u~r7fa~c~e ~W~a~ta=(A~.~I )=~~~=-~-~~---_-_-S~a~lt-c"'ru_st_s-:(B,-,-,11.,.) ____________ Surface Soil Cracks (B6) 

High Water Tuble (A2) 
Saturation (A3) 
WaterMarks(B I) 
Sediment Deposits (B2) 

Drift Deposits (B3) 

Algal Mat or Crust (84) 
Iron Deposi ts (B5) 
Inundation Visible on Aerial Imagery (B7) 
Waler-Stained Leaves (B9) 

No 

Aquatic Invertebrates (B 13) 
---Hydrogen Sulfide Oda (Cl) 
---Dry-Season Water Tuble (C2) 

Oxidized Rhizospheres along Living Roots (CJ) 

(where not Ulled) 
Presence of Reduced Iron (C4) == Thick Muck Surface (C7) 

___ Otha (Exp lain in Remari< s) 

X Depth (inches): 
No--X-' - Depth (inches) : ----

Sparsely Vegetated Concave Surface (B8) 
Drainage Patterns (B 10) 
Oxidized Rhi zospha-es along Living Roots (C3) 

-- (where Ulled) 

__ Crayfish Burrows (C8) 
Saturation Visible on Aaial Imagery (C9) 

--Geomorphic Posit ion (02) 
--FAC-Neutral Test (D5) 

Frost-Heave Hummocks (07) (LR.R F) 

atu ration Present? 

Yes 

Yes 

Yes No X Depth (inches): ___ _ etland Hydro logy Present? Yes No X 
includes capill fiin e) 
cscribc Recorded Data (stream gauge. monitoring well, aerial photos, previous inspection). if avai lable: 

anarks: 

US Arm y Corps of Engineers Great Plains - Va sioo 2.0 
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RAMACO 

October 20 14 

Brook Min e 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: ------~B~ro"o~k~M=in~c _______ City/County _____ S~h~c~ri~dan/S=~h~er=idan= ____ Samp ling Date: I 0/22/2013 

ApplicanVOWner: _R_ai_n_ac_o_L_L_Cc...· __________________ Statc: Wyoming Sainp ling Point: ___ 2_I_W_E_T __ _ 

Investigator(s): ______ C~·c...W~ood=·~A'-. ~Id~c ______ Scction , Township, Range: ~S~ccc...·~1~2.'-T"5~7N=· ~R~8~5W ________________ _ 

Landfom1 (hillslopc, terrace. etc.): ___ Sc...c~e~p~on_ h_ill~s~lop~c--_Local relicf (concave, convex, none): ____ Cc...o_n~ca_v_e ___ Slopc (%) : _ _.c2c...· c.20'l"¼-'--

Subregion (LRR): Western Great Plains Lat : 44.9259529033 Long: -107 .064464946 Datum: NAD 1983 HARN 

Soil Map Unit Nainc : SHINGLE-WIBAUX COMPLEX. 0 TO 60 PERCENT SLOPES NWI classification: PEM -------------
Arc climatic/hydrologic conditims on the site typical for th is time of year? Yes X No ____ (lfno. exp lain in Remarks.) 

Are Vegetation ~. Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc "Nonnal Circumstances" present? Yes __ X_ No 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ naturally problematic? (If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

lflydrophytic Vegetation Present? 

IHyc!ric Soil Presc,1t? 

M'ctland Hydrology Present? 

Yes X 

Yes X 

Yes X 

~cmarks: P82-UP. P83-DOWN. P84-SOIL PROFILE 

No 

No 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
m-•• ~traturn (P lot size: ) %Cova Species? 
I. ----~- ----
~- ----
~- ----= Total Cover 

----

l<;a , lino/Shrub Stratum (Plot size:_l 
I. ----
~- ----~- - ---
~- ----
5. --- -

= Total Cova ----
Herb Stratum (Plot size:_lm1 ___) 
I. Care:< nebrascen.si s 70 Yes 
2 Distichlis spicata 20 Yes ----
3. Juncus balticus IO No ----
4. ----
5. ----6. ----
7. ----
8. ----

100 = Total Cova ----
Woodv Vine Stratum (Plot size:_) 
I. ----
2. ----

= Total Cover ----
1/o Bare Ground in Herb Strawm 0 

Remarks: 

US Army Corps of Engmccrs 

Indicator 
Status 

OBL ----
FACW 
FACW ----

- ---

----

----

Is Ute Sampled Area 
within n Wetland? Yes X 

Dominance Test Worksheet 

Number of Dom inant Species 
TI1at Arc OBL. FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Strata : 

Pacait of Dominant Species 

No 

2 (A) 

2 (B) 

That Arca OBL. FACW, or FAC: 100 (A/8) 

Prevalence Index \\brksheet: 
Tot.a l % Cover of: Mu ltip ly by: 

OBL species 70 x i = 70 
F ACW species 30 x2 = 60 
FAC species 0 x3 = 0 
F ACU species 0 x4 = 0 
UPL species 0 x 5= 0 
Column Totals: 100 (A) 130 (8) 

Prevalence Index = Bi A= 1.30 

Hydrophy Uc VegetaUon Indicators: 

--- 1 • Rapid Test for Hydrophytic Vegetation 
X 2 - Dominance Test is >50% 
X 3 - Prevalmce Index is s 3.01 

--- 4 - Morphological Adaptations' (Provide supporting 
--- dara in Ran arks or rn a separate S1eet) 
___ Problem atic Hydroph}i ic Vegetation' (Explain) 

' Indicators of hydric soil and wetland hydrology must be present. 
unless disturbed or oroblcrn atic. 

HydrophyUc 
Vegetation 

Yes X No Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOI L Sampling Point: 2 1 WET 

)'rome Descrlptlo n: (Describe to the depth needed to document Ule Indicator or connrm tlle absence or Indicators). 

Depth Matrix Redox Fe::ilurcs 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarks --- --- ---

0-3 Gley 2.5 /N 100 Silt loam --- --- --- ---
3-8 Gley 2.5 /N 100 Clay loam 

--- --- --- ---
8-20 5Y 2.5/1 100 Clay loam Scoria fragments --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'T)pe: C=Conccntration, D=Depletion , RM=Rcduccd Matrix, CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining, M=Matrix. 

Hydrlc Soll Indicators: (Applicable to all LRRs, unless otllerwlse noted) . Indicators ror Problematlc Hydrlc Soli s': 

l-listo ol (AI) Sandy Gleyed Matrix (S4) 1 cm Muck (A9) (LRR I, J) --- ---
_Histic Epipcdon (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al6) (LRR F, G, HJ 
_ Black Histic (AJ) ---Stripped Matrix (S6) ---Dark Surface (S 7) (LRR G) 

_ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) ---High Plains Depressions (F l 6) 
_ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73 ) 

1 cm Muck (A9) (LRR F, G, HJ X Depldcd Matirx (F3) Reduced Vertie (F l 8) 

_ Deplded Below Dark Surface (All) Redox Dark Surface (f6) Red Parent Material (TF2) 
_ Thick Dark Surface (Al 2) Deplded Dark Surface (F7) Very Shallow Dark Surface (TF12) 
_ Sandy Mucky Minaai (Sl) ---Redox Depressions (FS) --- Other (Explain in Remarks) 

_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (F l 6) 11ndicators of hydrophytic vcgdation and wetland 
hydrology must be present, unless disturbed or _5 an Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 7J or LRR H) 
problemat ic. 

Reslr lcUve Layer (Ir present) : 

T)pe: 
Depth (inches): IHydrlc Soli s Present? Yes X No --- ----
Ran arks : 

HYDROLOGY 

1'-'-'='-'-'=========="'u"-ired;=· -"ch,c<:,:c,,_k_,,a,,11_,,th,,at,,_,,,=ZL-~----------- Second Indicators minimum of two re uired 
___ Salt Crusts (B II ) __ Surface Soil Cracks (B6) 

Saturation (AJ) 

Waler Marks (BI ) 
Sediment Deposits (B2) 

Drift Deposits (B3) 
Algal Mat or Crust (84) 

Aquatic Invertebrates (Bl3) Sparsely Vegetated Concave Surface (BS) 
---Hydrogen Sulfi de Oder (C l) --Drainage Paucm s (BIO) 

---Dry-Season Water Table (C2) --Oxidized Rhi zospheres along Living Roots (C3) 
---Oxidized Rhizosphcrcs along Living Roots (C3) -- (where Ulled) 

--- (where not Ulled) __ Crayfish Burrows (CS) 

Presence of Reduced Iron (C4) __ Saturation Visible on Aaial Imagery (C9) 
==Thick Muck Surface (C7) __ Gcomorphic Position (D2) 

Inu ndation Visible on Aeria l Imagery Q3 7) ___ Oth er (Exp lain in Remarks) __ FAC-Ncutral Test (D5) 
Waler-Stained Leaves (B9) __ Frost-Heave Hummocks (07) (LRR F) 

em arks: 

US Army Corps ofEngincers 

Yes X 
Yes 
Yes 

No ___ Dcpth (inches): __ l_-_2'_' _ 

~o--+-~•P: ((in:cs)): ___ _ 
o_ cp m cs : ___ _ etland Hydrology Present'? Yes X No 

Great Plains - Va sion 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Projccl/Sitc : ------~B_ro~o...ck_M_,_·n-'-c _______ City/County _____ S~h-'c~ri-'dan/S=..ch_a-_1-'dan _____ Sampling Date : I 0/21 /2013 

Applicanl/Owncr: _R_am_ac_o_L_L_C_. __________________ Statc: Wyoming Sampling Point: ___ 2_2_O_U_T __ _ 

lnvcstigator(s): -----~C_. W_o_od~,_A_._Id_c ______ Scction , Township, Range: -'-S_cc_._1_3,~T_5_7N~ , _R_8_5W ________________ _ 

Landform (hillslope, terrace, etc.): _____ T_c_rr_a_cc _____ Local relief (concave, convex, none): ____ C_o_n_ca_v_c ___ Slope (%): ___ ~_¼_, __ 

Subregion (LRR): Wcsta-n Great Plains Lat : 44.92 15712457 Long: -107.062344014 Datum: NAD 1983 HARN 

Soil Map Unit Name: SIDMAN-ULM. DRY, COMPLEX OTO 6 PERCENT SLOPES NW! classification : ----'-N-'o-'n-'-a"'qu"'a"'t-'ic-'r-"cso=u'-'rccce __ _ 

Arc climatic/hydrologic conditions on the si te t:rpical for this time of year? Yes X No ____ (lfno, exp lain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc "Normal Circumstances" present? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~naturally problematic? (If needed, explain any answcn; in Ra-narlcs .) 

SUMMARY OF F1NDINGS - Attach site map showing sampling point locations, transects, important features, etc . 

Hydrophytic Vegetation Present? 

Hydri c Soil Present? 

Wetland Hydrology Present? 

Rcmarl<s: PSS-SOIL PROFILE 

Yes __ _ 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use scientific names of plant s. 

Absolute Dominant 
Tree Stratum (Plot size :__) % Cover SEccies? 
I. ----
2. ----
3. ----
4. ----

= Total Cover ----
Saolin2/Shrub Stratum (Plot sizc:_·J 
I. Sympltoricarpos occidental i.r 5 Yes ----
2. Artemisia cana 20 Yes ----
3 ----
4. ----
5. ----

25 = Total Cova ----
l,crl, ~tratum (Plot sizc:--1!nl_) 
I Agrop)"'On cristalum 80 Yes ----
2. ----
3 ----
4 . ----
5 ----
6 ----
7 . ----
8 ----

80 = Total Cova-----
Woodv Vine Stratum (Plot size:___) 

----
2 ----

= Total Cova-----
1/o Bare Ground in Ha-b Stratum 0 

Remarks: 

US Army Corps of Engineers 

Indicator 
Status 

UPL 
FACU 

UPL 

----
----

Is the Sampled Area 
wi thin a \Wiland? Yes 

Domina nce Test Worksheet 

Number of Dom inant Species 
Thal Are OBL, FACW, or FAC: 

Tot.al Number of Dominant 
Species Across Al l Strata: 

Pacait of Dominant Species 

No X 

0 (A) 

3 (B) 

That Area OBL. FACW, or FAC: 0 (A/8) 

Prevalence Index \\brksheet: 
Total % Cover of: Multip ly by: 

OBL species 0 x i = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 20 x4 = 80 
UPL species 85 x 5 = 425 
Column Totals: 105 (A) 505 (B) 

Prevalence Index = 8 / A= 4.81 

Hydrophytlc Vcgetatlon Jndlc• tors: 

--- I - Rapid Test for Hydrophytic Vegetation 
2 . Dominance Test is >500/o ---
3. Prevala,ce Index is~ 3.01 

- --
--- 4 - Morphological Adaptations' (Provide supporting 

<lat.a in Remarks or en a separate sheet) 
___ Probla-nal.ic Hydroph)4ic Vcgctation 1 (Explain) 

1lndicators of hydric so il and wetland hydrology must be present, 
unless disturbed or orob la-natic. 

Hydrophytlc 
Vegetallon 

Yes No X Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOI L Sampling Point: 220UT 

Pronle Descrlptlon: (Descr ibe to the depth needed to document u,e Indicator or conrtrm the absence of Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Ran ari<s --- --- --- Sandy clay 

0-20 I0YR 3/2 JOO loam --- - -- - - -
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- - --
- -- --- --- ---

--- --- --- ---
--- --- --- ---

''Jype: G=Crncmtralion. D=Depleti rn. RM=Reduced Matrix. CS=Covered or Coated Sand Grain s. 'Location: PL=Pore Lining. M=Malrix. 

-lyd rlc Soll b1dlca10rs: (Applicable to all LRRs, unless otherwise noted). lndlcalOrs for ProblemaUc Hydrlc Solis': 

Histosol (Al ) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) - --- ---
Histic Epipedrn (A2) Sandy Redox (S5) Coast Prairi e Redox (A16) (LRR F, G, H) ---== Black Hist ic (A3) Str ipped Malrix (S6) Dark Surface (S 7) (LRR G) 

_ Hydrogen Sul fi de (A4) Loam y Mucky Minera l (Fl) ___ High Plains Depressions (F l 6) 
_ Stratified Layers (A5) (LRR F) ---Loam y Gleyed Matrix (F2) (LRR H outside of MLRA 72 & 73) 

_ I an Muck (A9) (LRR F, G, H) ---
Deplded Mati n< (F3) Reduced Verti e (FIS) 

_ Deplded Below Dark Surface (All ) ---Redox Dark Surface (F6) ---Red Parmt Material (TF2) 

_ Thick Dark Surface (A 12) ---Deplded Dark Surface (F7) ---Very Shallow Dark Surface (TFI 2) 

_ Sandy Mucky Minaai (S I) 
---Redox Depressions (FS) ---Other (Explain in Ranari<s) 

_ 2.5 cm Mucky Peat or Peal (S2) (L RR C, H) - - - High Plain s Depressions (F l 6) ' In dicators ofhydrophytic vegd alion and wd land 
_ 5 an Mucky Peat or Peal (S3) ( LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present , unless disturbed or 

problematic. 
Restrlctlve Layer (If present): 

l'}pe: 
Deptl1 (inches): 11-lydrlc Solis Present? Yes No X - -- ----
Ra n arks: 

HYDROLOGY 

>--~l_n_d1_· c_al_o_rs~m_in_i_m_u_m_o_f_o_n_e _r ~ u_ired;~· _ch_e_c_k_a_ll_th_a_l ~a~ I~------------- Second Indicators (minimum of two re ired 
Surface Weta (Al) ___ Salt Crusts (Bl I) __ Surface Soil Cracks (86) 
High Water Tobie (A2) Aquati c Invertebrates (B 13) Sparsely Vegetated Concave Surface (BS) 
Saturation (A3) ---Hydroga1 Sulfide Oda (C l ) Drainage Pattern s (B IO) 
Water Marks (B I) ---Dry-Season Wala Table (C2) Ox idized Rh izo phaes along Living Roots (C3) 
Sediment Deposits (82) ---Oxidized Rhizospheres along Living Roots (CJ) - - (where Ulled) 
Drift Deposits (8 3) - -- (where nol Ulled) Crayfish Burrows (CS) 

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) 
Iron Deposits (85) - --Thick Muck Surface (C7) 

Inundat ion Visible on Aerial Imagery (87) == Other (Explain in Remark s) 
Waler-Stained Leaves (89) 

aturation Present? 
includes capillary fringe) 

Yes 
Yes 
Yes 

No X Depth (inches): ___ _ 
No--X--Depth (inches): ___ _ 

No X Depth (i nches): ___ _ 

__ Saturati on Visib le on Aaial Imagery (C9) 
Gcomorphic Position (D2) 
FAC-Neutral Test (D5) 

__ Frost-Heave Humm ocks (D7) (LRR F) 

VeUand Hydro logy Present? Yes No X 

c:scribe Recorded Data (stream gauge. monitoring well . aerial ph otos. previous inspection), if available: 

an arks: 

US Army Corps of Engineers Great Plains - Va si oo 2.0 
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RAMACO 

October 20 14 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Projccl/S ilc: _____ __ B_ro_o_k_M_in_c _______ City/County: _____ S_h_e_ri_dw_i/S_h_cr_1_dw_1 ____ Samp ling Dale: I 0/2 I/2013 

Applicant/Owner: _R_an_1_ac_o_L_L_C_. __________________ Statc: Wyoming Sampling Point: ___ 2_2_W_E_T __ _ 

lnvcstigator(s): ______ C_. W_ood~,_A_._ld_c ______ Scction , Township, Range: _S_cc_._1_3,~T_5_7N~ , _R_8_5W ________________ _ 

Landfom1 (hi llslopc, terrace, etc.): -----=D"-ra"'i"na;;,;g-:c ____ Local relicf (concavc, convex, none): ----'C""o"'n"'ca'-'v-'c ___ Slopc (%): __ ;:.2--=5-'-%;__ 

Subregion (LRR): Western Great Plains Lal: 44.92 151101 72 Long: -107.062 189812 Datum: NAD 1983 HARN 

Soil Map Un it Name: BIDMAN- ULM, DRY, COMPLEX OTO 6 PERCENT SLOPES NW! classifi cation: ------~R~6 _____ _ 

Arc climalic/hydrologic conditi on s on the site typica l fo r this time of year? Yes X No ____ (lfno. exp lain in Remarks.) 

Arc Vegetation ~ - Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc "Nonna! Circumstances" prcsait? Yes X No 

Arc Vegetati on ~ - Soil __ N_o __ . or Hydrology ~ nawrally problcmaJic? (If needed, explain any answers in Remarks .) 

SUMMARY OF flNDil'IIGS - Attach site map showing sampling point locations, transects, important features, etc. 

IH ydrophyt ic Vegetati on Present? 

IHydric Soil Prcsait? 

!Wetland Hydrology Present? 

Yes 

Yes 

Yes X 

!Remarks: P85-UP, P86-DOWN, P87-SOIL PROFILE 

No X 

No X 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
h"rcc Stratum (Plot size: ----1ID.l_) %Cova seccies? 
I. Populus deltoides 20 Yes ----
~- ----p 

----
~- ----

20 = Total Cover ----
Sanlin•/Shmb Stratum (Plot sizc:-1!l:12:J 
I. Symphoricarpos occidenta/i s 30 Yes ----~- ----
~- ----
~- ----
5. ----

30 = Total Cover ----
>-t,m Stratum (Plot sizc:__!ml____) 
I. Poa.pralensi.s 5 No ----
2 Agropyron cristaJum 60 Yes ----
3. ----
4. ----
5 . ----
6. ----
7. ----
8. ----

65 = Tota l Cover ----
Woodv Vine Stratum (Plot size:___J 
I. ----
2 ----

= Total Cover ----
1/o Bare Ground in Herb Stratum __ 5_ 

Remarks: 

US Army Corps of Engmeers 

Indicator 
Status 
FAC 

UPL 

FACU 
UPL 

Is the Sampled Area 
within a \\~tland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across AJ I Strata: 

Pa-call of Dominant Speci es 

No X 

I (A) 

3 (BJ 

Thal Area OBL, FACW, or FAC: 33 (NB) 

Prevalence Index '1\brkshecl: 

Total % Cover of: Multiolvbv: 
OBL species 0 XI = 0 
F ACW species 0 x2 = 0 
FAC species 20 x3 = 60 
F ACU species 5 x 4 = 20 
UPL species 90 x5 = 450 
Column Totals: 11 5 (A) 530 (B) 

Prcvalaicc Index = B/ A= 4.61 

Hydrophytlc Vegetetlon Indica tor s: 

--- I - Rapid Test for Hydrophytic Vcgctatioo 
2 - Dom inance Test is >50% ---
3 - Prevalence Index is .s 3.0 1 

---
--- 4 - Morphological Adaptations' (Provide "1pporting 

dat a in Ran arks or m a separate 8-.eet) 
___ Problematic Hydrophytic Vegetation' (Explain) 

' Indicators ofhydric soil and wetland hydrology must be present , 
unless disturbed or problematic. 

Hydrophytlc 
Vegetation 

Yes No X Present? 

Great Plams - Versmn 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 22WET 

Prome DescrlpUon: (Describe to the depth needed tn document the Indicator or conrtrm the absence of Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc'l Texture Ranarks --- --- ---

0-6 7.5YR3/2 100 Clay loam Very gravelly --- --- --- ---
6-20 I0YR 3/2 100 Clay loam Very gravelly --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

1T;pe: C=Conccntration, D=Depletion, RM=Rcduccd Matrix. CS=Covered or Coated Sand Grains. 11.ocation: PL=Pore Lining, M=Matrix. 

Hydrlc Soll Indicators: (Applicable to all LRRs, unless otherwise noted). Indicators for ProblemalJc Hydrlc Soils': 

_Histosol (A l ) ---Sandy Gleyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) 

_ Histic Epipcdon (Al) ---
Sandy Redox (S5) Coast Prairie Redox (A16) (LRR F, G, H) 

_ Black Histic (A3) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 

_ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) ___ High Plains Depressions (Fl 6) 
_ Stratified Layers (A5) (LRR F) ___ Loamy Gleyed Matrix (F2) (LRR H outside of MLRA 72 & 73) 

_ I an Muck (A9) (LRR F, G, H) ---Dep leted Matin< (F3) ___ ReducedVenic (F IS) 
_ Depleted Below Dari< Surface (Al I) ---Redox Dark Surface (F6) Red Parent Material (TF2) 
_ Thick Dari< Surface (Al2) ---

Depleted Dark Surface (F7) ---Very Shallow Dark Surface (TFl 2) 

_Sandy Mucky Mineral (SI) ---Redox Depressions (F8) ---Other (Explain in Rcrnarl<s) 

_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (F l 6) 3Indicators ofhydrophytic vegetation and wetland 

_5 an Mucky Peat or Peat (SJ) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 
problematic. 

RestrlcUve Layer (If present): 

T;pc: 
Depth (inches): IHydrlc Soils Present? Yes No X --- ----

Remarks: 

HYDROLOGY 

>--~l_n_d1_· c_at_o_rs~m_in_i_m_u_m_o_f_o_n_e _r ~u_ir_cd;~· _cl_1e_c_k_a_ll_tl_1at~a~I~------------- Second Indicators minimum of two re uired 
Surface Water (Al) ___ Salt Crusts (B 11 ) __ Surface Soil Cracks (B6) 
High Water Table (A2) Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfi de Oder (Cl) --Drainage Patterns (B IO) 
Water Marks (B I) ---Dry-Season Waler Table (C2) --Oxidized Rhizospheres along Living Roots (CJ) 
Sediment Deposits (82) == Oxidized Rhizospheres along Living Roots (CJ) -- (where Ulled) 
Drift Deposits (BJ) (where not Ulled) __ Crayfish Burrows (CS) 
Algal Mat or Crust (B4) Presence of Reduced Iron (C4) __ Saturation Visible on Aerial Imagery (C9) 

---Thick Muck Surface (C7) Geomorphi c Position (02) Iron Deposi ts (B5) 
Inundation Visib le on Aerial Imagery (87) 
Water-Stained Leaves (89) 

Other (Exp lain in Remarl<s) --FAC-Neutral Test (D5) 
Frost-Heave Hummocks (07) (LRR F) 

Yes X No Deptl1 (inches): __ 8_-1_2_" _ 
Yes--X- No Depth (inches): __ l 8_-2_0_"_ 

aturation Present? 
includes capillary fringe) 

Yes X No ___ Depth (inches): __ l 8_-2_0_"_ eUand Hydrology Present? Yes X No 

cscribe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspection), if available: 

emarks: 

US Army Corps of Engineers Great Plains - Vasi on 2 .0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: _______ B_ro_o_k_M_in_e _______ City/County: _____ S_h_e_ri_dan/_S_h_er_i_dai_1 ____ Sampl ing Date: 10/21 /2013 

Applicant/Owner: _R_am_ac_o_L_L_C_. __________________ State: Wyoming Sampling Point : ___ 2_3_O_U_T __ _ 

lnvest igator(s): ______ C_. W_ood~,_A_._ld_c ______ Scction. Township. Range: _S_cc_._1_3,~T_5_7N~ . _R_8_5W ________________ _ 

Landfonn Qtillslopc, terrace. etc.) : _____ T.;..c"-rr:.;a;.;;c.;..c ____ Local relief (concave, convex, none): -"C-'-on"ca=v•'-______ Slopc (%): ---'~-'-¼'---

Subregion (LRR): Western Great Plains Lat: 44.9203659759 Long: -107.06079311 Datum: NAO 1983 HARN 

Soil Map Unit Name: HAVE RD AD VERY FINE SANDY LOAM , 0 TO 3 PERCENT SLOPES NWI classification : ____ N_o_n_-a~q~ua_t_ic_r_cso_u_rc_e __ _ 

Arc climatic/hydro logic conditions on the site typical for this time of year? Yes X No ____ (lfno. explain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc "Nonn al Circumstances" present? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~nawrally problematic? (If needed. explain any answers in Ran arks.) 

SUMMARY OF FINDINGS - Attach site map showing sam pling point locations, transects, important features, etc. 

llydrophytic Vegetation Present? 

lfydric Soil Present? 

~ctland Hydrology Present? 

~cmarks: P92-SO!L PROFILE 

Yes __ _ 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use sc ientific names of plants. 

Absolute Dominarit 
tr,,. Stratum (Plot size: --1.m1 _j %Cova- Seccies? 
I. Popu/us deltoides 40 Yes ----
~. ----
ll ----
~. ----

40 = Total Cover ----
Saolinl!/Shmb Stratum (P lot sizc:..l!!!1-l 
n SymphorlcarJX>.s occidenlali.s 50 Yes ----
~. ----
~. ----
~. ----
5. ----

50 = Total Cova ----
u->- Stcatum (Plot sizc:---1fil' _) 
I. Poapra1e11si.s 30 Yes 
2. Achillea millefolium 5 No ----
~ . Blymu.s lrac/rycaulus 5 No ----
~. Agropyron cri.slaJum 10 Yes ----
5. ----
6. ----
7. ----
8. ----

50 = Total Cover ----
Woodv Vine Stratum (Plot size:____) 
I. ----
~ . ----= Total Cover ----
1/o Bare Ground in Herb Stratum __ o_ 

)lernarks: 

US Anny Corps ofEngmccrs 

Indicator 
Status 
FAC 

UPL 

FACU 
FACU 
FACU 
UPL 

ls the Sampled Area 
within a \lletland? Yes 

Dominance Test Worksheet 

Number of Dom inant Species 
Tiiat Arc OBL. FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Pa-cmt of Dominant Species 

No X 

I (A) 

4 (B) 

That Arca OBL. FACW, or FAC: 25 (NB) 

Prevalence Index \\brkshect: 
Total % Cover of: Multiply by: 

OBL species 0 X 1 = 0 

F ACW species 0 x2 = 0 
FAC species 40 x3 = 120 
F ACU species 40 x4 = 160 
UPL species 60 x5 = 300 
Column Totals: 140 (A) 580 (B) 

Prevalen ce Index = B/ A= 4.14 

HydrophyUc VegetaUon Indicators: 
I - Rapid Test for Hydrophytic Vegetation ---
2 - Dominance Test is >50% --- 3. Prevalen ce Index is~ 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

daia in Ran arks or m a separate ~eet) 
___ Problematic Hydrophytic Vegetation' (Explain) 

' Indicators ofhydric soil and wetland hydrology must be present. 
~nless disturbed or orob lernatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Vcrsaon 2.0 

TFN62/025 
EC O NOV 14,2014 

Addendum Dl0- 1- 187 DEQ Ex. 4-884



RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 230UT 

Pronle Descrlpllon: (Describe fo Ute depth needed to docurneut Ule Indicator or conrlrm the absence of Ind ica tors). 

Dep U, Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarl<s --- --- ---

0-5 I0YR3/2 100 Clay loam --- --- --- ---
5-8 I0YR4/3 100 Clay loam 

--- --- ---
8-18 I0YR4/3 95 5 YR 3/4 5 C PL Loam --- --- --- ---
18-20 I0YR3/3 100 Loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'l'}ve: C=Cmca,tration, D=Deplelim, RM=Reduced Matrix, CS=Covered or Coated Sand Grain s. 1-.ocation : PL=Pore Lining, M=Matrix. 

, -lydrlc Soll Indicators: (Applicable to all LRRs, unless otherwise noted). Indicators ror Problematlc Hydrlc Soil s-': 

Histosol (Al) 
---

Sandy Gleyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) 

~ Histic Epipedm (A2) ---Sandy Redox (S5) Coast Prairie Redox (Al 6) (LRR F, C , 1-0 
>----Black Histic (AJ) ---Stripped Matrix (S6) ---Dark Surface (S7) (LRR C ) 

,____Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (F I) High Plains Depressions (F l6) 
,____s tratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

I cm Muck (A9) (LRR F, C , H) ---Deplded Matirx (F3) ---Reduced Vertie (F 18) 
>----
_ Dep lded Below Dari< Surface (A ll ) ---Redox Dark Surface (F6) ---Red Parai t Material (TF2) 
>----11,ick Dari< Surface (Al 2) ---Deplded Dark Surface (F7) ---Very Shallow Dark Surface (TFl 2) 
_ sandy Mucky Minaai (SI) ---Redox Depressions (F8) Other (Explain in Remarks) 
,____ 2.5 an Mucky Peat or Peat (S2) (LRR C, H) ---High Plains Depressions (F l 6) ' In dicators of hydrophytic vegdation and wetland 

_5 cm Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present. unless di sturbed or 
problematic. 

~ est.rlctlve Layer (Ir present) : 

l')ve: 
bq,u, (inches): Hydrtc Soils Present? Yes No X --- ----
jlcmarks: 

HYDROLOGY 

..--~l_nd_i_cat_ors~r_n_in_ir_n_um_o_f_o_ne_ r~ u_i_red;~· _ch_e_ck_ al_l_Ul_at~~~------------- Second Indicators minimum of two re ired 
Surface Wat a (Al) ___ Salt Crusts (B I I) __ Surface Soil Cracks (B6) 
High Water Tob ie (A2) 
Saturation (AJ) 

Water Marks (B I) 

Sediment Deposits (B2) 
Drift Deposits (B3) 

Algal Mat or Crust (B4) 

Iron Deposits (85) 

Inundation Visible on Aerial lmagcry (B7) 

Water-Stained Leaves (B9) 

Aquatic Invertebrates (Bl3) 
---Hydrogen Sulfi de Oda (Cl) 
---Dry-Season Wata Table (C2) 

== Oxidized Rhizospheres along Living Roots (CJ) 

(where not li lied) 
Presence of Redu ced Iron (C4) 

==·n, ick Muck Surface (C7) 

Otl1cr (Explain in Remark s) 

No X Deplll (inches) : ___ _ 
No--X--DepU, (inches) : ___ _ 

Sparsely Vegetated Concave Surface (BS) 
--Drainage PaUems (BIO) 

--Oxidized Rhizosphaes along Living Roots (C3) 
-- (where tllled) 

crayfish Burrows (CS) 

__ Saturation Visible on Aaial Imagery (C9) 
__ Geomorphi c Position (02) 

FAC-Neutra l Test (D5) 

__ Frost-Heave Humm ocks (07) (LRR F) 

Yes 
Yes 
Yes No X DepU, (ind1e ): ___ _ etland Hydro logy Present? Yes No X 

includes capillary fiinge) 
cscribe Recorded Data (stream gauge, monitoring well , aerial photos, previous inspection) , if available: 

cm arks: 

US Army Corps of Engineers Great Plains - Vasi on 2.0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: - ------=B.:..ro:..:oc:kc:M=incce _______ City/County: _____ S.:..h.:..e.:..ric:dan/=~Sh.:..er=idaJ=1 ____ Sampling Date: I 0/2 1/2013 

Applicant/Owner : :..:Rc::am=ac:..:o;..;L:..:L:..:C:..:· __________________ State: Wyomi ng Sampling Point: ___ 2cc.3_W.cEc.T __ _ 

lnvestigator(s): --------=C.:..· W=oo-'-d"',~A=-·~ld:..:e~ _____ Section. Township, Range: ~S.:..ec=-·~1.:..3~, T~5_7N~ •.:..Rcc.8.:..5W ________________ _ 

Landfonn (hillslope, terrace. d e.): _____ O_xb_o_w _____ Local reli ef (concave, convex, none): _C_on_ca_ ve _______ Slope (%): __ .,;2:..:o/..::c• __ 

Subregion (LRR): Western Great Plains Lat: 44.9204028751 Long: -107 .060743 748 Datum : NAD 1983 HARN 

Soil Map Un it Name: HAVERDAD VERY FINE SANDY LOAM , 0 TO 3 PERCENT SLOPES NW! classification : ______ .:..Rcc6 _____ _ 

Are climaticA1ydrologic conditions on the site typical for thi s time of year? Yes X No ____ (lfno, explain in Remarks.) 

Are Vegdation ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Are "Nonna! Circumstances" present? Yes X No 

Are VegdaJion ~ . Soil __ N_o __ . or Hydrology ~ natu rally problematic? (If needed, explain any answers in Remarks .) 

SUM:MARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Presa1t? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Yes 

Yes X 

Yes X 

~ernarks: P89-UP, P90-DOWN. P91 -SOIL PROFILE 

No X 

No 

No 

VEGETATION - Use sc ientific names of plants. 

Absolute Dominant 
fr, •• si,arurn (Plot size: ---1.!D1 _) %Cova s eecies? 
I. Populus deltoides 30 Yes ----t, 

----~- ----
1. 

----
30 = Total Cover ----

Ranlin •/Shrub Stratum (Plot size :..l.!!!1-1 
Symphoricarpos occidentalis 30 Yes ----I, 

----b ----
~ ----5. ----

30 = Total Cover ----
lu-1, Slcatum (Plot size:--1fil1 _) 
I. Xanlhium slrumarium 10 No ----

12 Sporobo lus airoides 15 Yes ----~- Poopralensis 15 Yes ----fl Agoseris glauca 10 No 
~. Tamxacum officinale 5 No ----ki. ----
7. 
8. ----

----
55 = Total Cova ----

Woodv Vine Stratum (P lol size :___) 
I. ----
2. ----

= Total Cover ----
¼ Bare Ground in Herb Stratum 0 

)lcrnarks: Pl>lnt and channel In an oxbow wllh gravel bottom. 

US Arm y Corps of Engineers 

Indicator 
Status 
FAC 

UPL 

FAC 
FAC 

FACU 
FACU 
FAClJ 

Is lhe Sampled Area 
wllhln a Welland? Yes 

Dominance Test Worksheel 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Num ber of Dominant 
Species Across All Strata: 

Paean of Dominant Species 

No X 

2 (A) 

4 (B) 

Thal Area OBL, FACW, or FAC: 50 (NB) 

Prevalence Index 'M>rk.shecl: 
Tola! % Cover of: Multiolv bv: 

OBL species 0 x I = 0 
F ACW species 0 x2 = 0 
FAC spec ies 55 x3 = 165 
F ACU species 30 x4 = 120 
UPL species 30 x5 = 150 
Column Totals: 11 5 (A) 435 (B) 

Prevalaice Index = Bi A= 3.78 

HydrophyUc VegelaUon Indicators: 

--- I - Rapid Test for Hydrophyti c Vegetatioo 
2 - Dom inance Test is >50% --- 3 - Prevalai ce Index is .:5, 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Ran arks or oo a separate &leet) 
___ Problematic Hyclrophytic Vegetation ' (Ex plain) 

' Indicators of hydric soil and wetland hydrology must be present, 
l.mless disturbed or oroblanatic. 

Hydrophyllc 
Vegetation 

Yes No X Present? 

Great Plains - Vasion 2.0 

TFN 6 2 /025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 23WET 

!Pronle DescrlpUon: (Desa i be to the dept h needed to document the Indicator or confirm the absence of Indicators). 

Dcplll Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Rcmarl(s --- --- ---

0-4 7.5YR3/ 1 100 Sandy loam --- --- --- ---
4-6 l 0YRJ/2 90 2.5YR 3/6 10 C PL Sandy loam 

--- ---
6-12 7.5 YR 3/2 95 5 YR 3/4 5 C PL Clay loam --- --- --- ---
12-20 7.5YR 3/1 100 Clay --- --- --- ---

--- --- --- ---
--- --- --- ---

--- --- --- ---
--- --- --- ---

'l)lle: C=Conccntration. D=Dcpletion, RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining. M=Matrix. 

)-lydrlc Soll Indicators: (Applicable lo all LRRs, unless otherwise noted). Indica tors ror ProblemaUc Hydrlc Soils': 

Histosol (A l ) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) - --- ---
_ Histic Epipcdon (A2) ---Sandy Redox (S5) Coast Prairie Redox (Al 6) (LRR ~; G, H) 
_ Black Histic (AJ) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 

_ Hydrngen Su I fide (A4) ---Loamy Mucky Mineral (F l) ___ High Plains Dcpressions (Fl6) 

_ Stratified Layers (A5) ( LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or MLRA 72 & 73) 

_I cm Muck (A9) (LRR F, G, H) X Dcplcted MatirJ< (F3) Reduced Vertie (F IS) 
_ Dcplcted Below Dark Surface (A 11) ---Redox Dark Surface (F6) Red Parent Materia l (TF2) 
_ l11ickDark Surface (Al2) ---Depicted Dark Surface (F7) ___ Very Shallow Dark Surface (TF I 2) 
_ Sandy Mucky Mineral (SI) ---Redox Depressions (F8) Other (Explain in Remarks) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) 

---
High Plains Depressi ons (F l 6) 31ndicators ofhydrophytic vegetation and wetland 

_5 cm Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present. unless di swrbed or 
problematic. 

Resl.rlcUve Layer (Ir present): 

l)pe: 
Dcplh (inches): iHydrlc Soils Present? Yes X No --- ----
Rcmari<s: 

HYDROLOGY 

i:-:.:==l:::n.:::di:.:c;::alc:o:.:rs=m:::in.:..:i::;m:::u.:.:m:..;o:.:f..:o::.:n.::.e .:..:r =".:.:ired;=· ..::<h::;e:.:<.:.:k..::a.:.:11..::lll.:..:al::..::,=.Lt.... _____________ Second Indicators minimum of two re u ired 
Surface Wala (Al) ___ Salt Crust s (Bl I ) __ Surface Soi l Cracks (86) 

High Waler Tub le (A2) Aquatic Invertebrates (813) Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfide Oder (C l) X Drainage Pauem s (B 10) 

Water Marks (Bl ) ---Dry-Season Wala Table (C2) Ox idized Rhi zosphcres along Living Roots (C3) 

Sediment Deposits (82) == Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 

Drift Deposits (BJ) (where not Ulled) Crayfish Burrows (C8) 

Alga l Mat or Crust (B4) ___ Presence of Reduced Iron (C4) __ Saturation Visible on Aaial Imagery (C9) 

Iron Deposits (85) ___ Thick Muck Surface (C7) __ Geomorphic Position (D2) 

Inundation Visible on Aeria l Imagery (0 7) 

Water-Stained Leaves (89) 

Otl,a- (Explain in Remarks) 

No X Deplll (inches): 
No--X--Deplh (inches): ----

F AC-Neutral Test (D5) 

__ Frost-Heave Hummocks (D7) (LRR •·) 

aturation Present? 
includes capi llary fringe) 

Yes 

Yes 

Yes No X Deplll (inches): ___ _ etland Hydrology Present? Yes X No 

cscribc Recorded Data (stream gauge. monitoring well , aeria l photos. previous inspeclion) , if available : 

anarks: 

US Army Corps of Engineers Great Plains - Vasion 2 .0 
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RAMACO 

October 2014 

Brook Mine 

WETLA.t'ID DETERM1NATION DATA FORM-Great Plains Region 

Project/S ite: -------=B--ro"o"'k--'M=in __ e _______ Cily/Counly: ------S"'h""cr"i-"dan/=--"S"-her=idan= ____ Samp ling Dale: 10/22/2013 

Applicanl/OWner: _R_am_ac __ o_L'--L"-C--· __________________ Slatc : Wyoming Samp ling Point : ___ 2_4_O_U_l_' __ _ 

Invcstigator(s): -----~C __ . W~o __ od--'--A--. __ Id--c~ _____ Scclion , Township, Range: "'S--cccc·.c.l .c.8,,_T"5--7N=•--R--84 __ W~----------------

Landform (hillslopc, terrace, etc.): _____ T_c_rr_a_cc _____ Local relief (concave, convex, none): -----C--o_n_ca'-v--c ___ Slopc (%) : ___ 0--·--2 __ 

Subreg ion (LRR): Western Great Plains Lal : 44.9203041557 Long: -1 07.052732584 Datum : NAD 1983 HARN 

Soil Map Unit Name: ZlGWEID-CAMBRIA LOAMS, 0 TO 6 PERCENT SLOPES NW! classificati on: Non•aquatic resource 

Arc climatiCJhydrologic condit ims on the site typical for th is time of year? Yes X No ____ (lfno, exp lain in Remarks.) 

Arc Vcgclalion ~ - Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc "Norm al Circumstances" present? Yes X No 

Arc Vegelalion ~ - Soil __ N_o __ . or Hydrology ~naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important reatures, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Prcsoll? 

~ clland Hydrology Present? 

jlemarks: P96-SOIL PROFILE 

Yes __ _ 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use scientific names or plants. 

Absolute Dominant 
h'ree Stratum (Plot size: ) % Cover s eecies? 
I. ----
~- ----
~- ----
~- ----

= Total Cover ----
Sao line/Shrub Strntum (Plot size:-1!!12. l 
I. Artemisin 1t'fde111n1a 5 No ----
~- Artemisiafriglda 40 Yes ----~- ----
~ - ----
5. ----

45 = Total Cova ----
Herb Stratum (Plot sizc :---1J!ll ___) 
I. Pa.scopyrum smithii 30 Yes 

2. Gnaphalium palustre 3 No ----
3. Bromus tectorum 10 Yes ----
4. Taraxacum offi cinale 5 No 

5. Camelina microcm~ 2 No ----
6. ----
7. ----
8. ----

50 = Total Cover ----
Woodv Vine Stratum (Plot size:___) 
I. ----
2 ----

= Total Cover ----
1/o Bare Ground in Herb Stratum __ 5_ 

Remarks: 

US Army Corps of Engineers 

Indicator 
Status 

UPL 

UPL 

FACU 

OBL 

UPL 
FACU 

UPL 

----

Is the Sampled Area 
within a \Vetland? Yes __ _ 

Dominance Test Worksheet 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Strata: 

Percent of Dominant Species 

No X 

0 (A) 

3 (B) 

That Area OBL, FACW, or FAC: 0 (NB) 

Prevalence Index \Turkshcel: 
Total % Cover of: Mu ltio lv bv: 

OBL species 3 X I = 3 

F ACW species 0 x 2 = 0 
FAC species 0 x 3 = 0 
F ACU species 35 x4 = 140 
UPL species 57 x5 = 285 

Column Totals: 95 (A) 425 (B) 

Prevalm cc Index = 8 / A= 4.47 

HydrophyUc Vegela Uon Indicators: 

--- 1 - Rapid Test for Hydrophyt ic Vegetation 
2 . Dominance Test is >500/o ---
3. Prevala1 ce Index is,::: 3.01 

--- 4 - Morphological Adaptat ions' (Provide supporting 
--- dala in Ran arks or rn a separate sheet) 
___ Prob lem ati c Hydroph)'tic Vegetation ' (Explain) 

'Indicators of hydric soil and wetland hydro logy must be present , 
unless disturbed or problanalic . 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 240UT 

Pronle DescrlpUon: (Describe lo the depth needed to document the Indicator or confirm the absence or Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moi st) % ~ Loc1 Texture Rcm arl<s --- --- ---

0-6 7.5YR 4/2 100 Loam --- --- --- ---
6-12 I0YR 2/2 100 Clay loam --- --- --- - - -
12-20 7. 5YR 4/2 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- - - -

--- --- - -- - --
''l}pe: C=Cooccntration. D=Depletioo , RM=Reduced Matrix, CS=Covered or Coated Sand Grain s. 'Locat ion: PL=Pore Lining, M=Matrix. 
Hydrlc Soll Indicators: (Applicable to all LRRs, unless otherwise noted). Indicators ror Problema Uc Hydrlc Soll .-' : 

Histosol (AI) ---Sandy Gleyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) :== Histic Epipedoo (A2) ---Sandy Redox (S5) Coast Prairie Redox (A16) (LRR F, G, H) 
_ Black Hi stic (A3) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 
_ Hydrogen Sulfid e (M) ---Loamy Mucky Mineral (F l) ___ High Plains Dq,ressions (F l6) 
- Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matri x (F2) (LRR H outside or M LRA 72 & 73) 
_1 cm Muck (A9) (LRR F, G, H) Deplet ed Malirx (F3) Reduced Verti e (Fl 8) 

- Dep leted Below Dari< Surface (Al l ) ---Redox Dark Surface (F6) Red Parent Material (TF2) 
- 11, ickDarlc Surface (Al2) Depleted Dark Surface (F7) ___ Very Shallow Dark Surface (TF I 2) 
_ Sandy Muc~-y Mmeral (S I) ---Redox Depressions (FS) Other (Explain in Rcmarlcs) 
-2.5 cm Mucky Peal or Peal (S2) (LRR G, H) ---

High Plains Depressi ons (F l 6) ' Indicators ofhydrophytic veget ation and wet land 
_5 an Mucky Peal or Peal (S3) (LRR F) (M LRA 72 & 73 or LRR 1-1) hydrology must be present , unless disturbed or 

problematic. 
ReslrlcUve Layer (Ir present): 

l')Ve: 
t)eplh (inches): Hydrlc Solis Present? Yes No X - - - ----
Remarks: 

HYDROLOGY 

F--'-'="'--'l"nd=i-'-cat=ors'-"-'(n='ccin=i•="=un=•...:o:.:.f..::o:.:.ne:..r==ui::..red;= · -=ch"'ec:;ck::...:,al:.:.l .::.thc.::at::..a=c:..I '-'--------------- Second Indicators (minimum of two re ired 
Surface Water (A l) ___ Sall Cru sts (B 11 ) __ Surface Soil Cracks (86) 
High Waler Tobie (A2) Aquati c Invertebrates (B 13) Sparsely Vegetated Concave Surface (BS) 
Saturation (A3) ---Hydrogen Sulfi de Oder (Cl) --Drainage Pauems (B I 0) 
Water Marks (B I) == Dry-Season Water Tobie (C2) --Oxidized Rh izospheres along Living Roots (C3) 
Sediment Deposits (82) _ _ _ Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 
Drift Deposits (B3) (where not Ulled) __ Crayfish Burrows (CS) 
Algal Mat or Crust (84) Presence of Reduced Iron (C4) Saturation Visible on Aerial Imagery (C9) 
Iron Deposits (85) == Th ick Muck Surface (C7) Geomorphic Position (D2) 
Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarlts) __ FAC-Neulral Test (D5) 
Water-Stained Leaves (89) __ Frost-Heave Hummocks (D7) (LRR F) 

Yes No __ x __ Depth (inches): ___ _ 
No _ _ X _ _ Deplh (ind1es): ___ _ Yes 

Yes No _ _ X _ _ Deplh (inches): ___ _ eUand Hydrology Present? Yes No X 
includes ca illary fiin e) 
escribc Recorded Data (stream gauge. monitoring well, aeri al ph otos, previous inspection), if available: 

crnarl<s : 

US Army Cmps of Engineers Great Plains - Va-sion 2.0 

TFN 6 2/025 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: ------~8-'-ro:..:o:..:k:..:~_1_in_e _______ City/County _____ S_h_e_ri_dan/S __ h_a-_idan _____ Samp ling Date: I 0/22/2013 

App licant/Owner: _R_am_ac_o_L_L_C_. __________________ State: ____ W~yo_m_i_n~g ___ Sampling Point: __ __:2:..:4..:.W:..:E=.T:._ __ 

Jnvestigato[\s): ______ C~. W_ood~ ._A_. _Id_e ______ Section. Township, Range: =S.::.ec:..: . ..,1.::.8:..., T:..:5:..:7.:.Ncc•.:.;R:;::8..:.4W'-'------------------

Landform (hi llslope, terrace, etc.): _____ R_e_sa-v_ o_ir ____ Local relief (concave, convex, none): ____ C_o_n_ca_v_e ___ Slope (%): _ __:5;..•.:.;15:..:%..:__ 

Subregion (LRR): Wesaa-n 0,-eat Plains Lat: 44.9203565395 Long: -107.052823142 Datum: NAD 1983 HARN 

Soil Map Uni t Name: ZIGWEID-CAM8RJA LOAMS. 0 TO 6 PERCENT SLOPES NWI classification : ______ P_U:..:B~-----

Arc climatic/hydrologic conditions on the si te twical for this time of year? Yes X No ____ (Jf no. explain in Remarks.) 

Are Vegetation ~ - Soil __ N_o __ , or Hydrology ~ significantly di.aurbed? Are ''Normal Circumstances" presall? Yes X No 

Are Vegetation ~ -Soil __ N_o _ _ , or Hydrology ~ naturally problematic? (If needed, explain any answers in Ra-narks .) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

IHydrophytic Vegetation Present? 

IHydric Soil Present? 

!Wetland Hydrology Present? 

Yes X 

Yes X 

Yes X 

llemarks: P 93-UP, P 94-DOWN, P95-SOIL PROFILE 

No 

No 

No 

VEGETATION - Use scientific names of plant s. 

Absolute Dominant 
m-ee Stratum (Plot size: ) % Cover seecies? 
I. 

~ 
----
----

l, ----
~- ----

= Tot al Cover ----
Sanline/Shmb Stratum (Plot size:J.!!!l} 

I. Sali.'r exigua 10 Yes ----
~- ----
~ ----~- ----
ts ----

10 = Total Cover ----
Herb Strau,m (Plot size:_!ill1 _j 

b Xamhium Jtrumarium 20 Yes ----
11 Gr;,adelia squarrosa 10 Yes ----ll . ----
~ - ----ts . ----
~-
~ -

----
----s. ----

30 = Total Cover ----
MloodvVine Stratum (Plot size :___J 
I . ----
~- ----

= Total Cova-----
¼ Bare Ground in Herb Stratum 60 

~cmarks: 

Indicator 
Status 

FACW 

FAC 
UPL 

----
----
----
----

----
----

Is the Sampled Area 
within a ·wetland? Yes X 

Domina nce Test Worksheet 

Number of Dominan t Species 
That Are O8L, FACW, or FAC: 

Total Number of Dominant 
Species Across Al I Strata: 

Pacmt of Dominant Species 

No 

2 (A) 

3 (8) 

That Area O8L, FACW, or FAC: 
66 (A/8) 

Prevalence Index WOr ksheet: 

Total % Cover of: Multiolv bv: 
O8L species 0 XI = 0 
F ACW species 10 x2 = 20 
FAC species 20 x 3 = 60 
F ACU species 0 x4 = 0 
UPL species 10 X 5 = 50 
Column Totals: 40 (A) 130 (8) 

Prevalence lnd0< = 8 / A= 3.25 

Hydrophytlc VegetaUon Indica tors: 
I . Rapid Test for Hydrophytic Vcgetatioo ---

X 2 - Dominance Test is >50% ---
3 - Prevalence Index is :s, 3.01 

---
--- 4 - Morphological Adaptations ' (Provide suppo,t ing 

dat a in Ra-narks or oo a separate !lleet) 
___ Probla-natic Hydrophi,tic Vegetation' (Explain) 

' Indicators of hydric soil and wetland hydrology must be present, 
unless di.aurbed or prob la-natic. 

Hydrophytlc 
Vegeta tion 

Yes X No Present? 

TFN62/025 
:E D NOV 14 2014 
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RAMACO 

October 2014 

US Army Corps of Engineers 

SOIL 

Brook Mine 

Great Plains - Version 2.0 
Sampling Point: 24WET 

!Profile Descrlptlon : (Describe to the depth needed to document Ute Indicator or confirm Ute absence or Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moi!I.) % .3:EL ~ Texture Remarks --- ---

0-3 2.5Y4/ l 80 5YR 5/8 20 C PL Clay --- --- --- ---
3-10 2.5Y4/! 100 Clay loam --- --- --- ---
10-15 2.5Y5/ I 100 Clay loam --- --- --- ---
15-20 5Y 5/1 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

11),pe: C=Crnca,tration, D=Depletion , R.M=Rcduccd Matrix. CS=Covercd or Coated Sand Grains. 2Location: PL=Porc Lining. M=Matrix. 
IHydrlc Soll Indicators: (Applicable to all LRRs, unless 0U1erwlse noted). 

>---Histosol (A l ) 

Histic Epipedon (A2) 

== Black Hi !l.ic (AJ) 

>---Hydrngen Sulfide (A4) 
Stratified Layers (A5) (LRR F) 

==I cm Muck (A9) (LRR F, G, H) 
Depicted Below Dark Surface (All ) 

==111i ck Dru1c Surface (Al 2) 
>---Sandy Mucky Mineral (S I) 
>---2.5 cm Mucky Peat or Peat (S2) (LRR G, 1-1) 

>---5 cm Mucky Peat or Peat (S3) (LRR F) 

IR.eslr lctlve Layer (tr present): 

t"Iwe: 

Sandy Gleyed Matrix (S4) 

Sandy Redox (S5) 
---Stripped Matrix (S6) 

---Loan1y Mucky Mineral (Fl) 

---Loamy Gleyed Matrix (F2) 

X Depicted Matirx (F3) 

Redox Dark Surface (F6) 
Dep icted Dark Surface (F7) 

Redox Depressions (F8) 
---High Plain s Depressions (F l 6) 
--- (MLRA 72 & 73 or LRR H) 

Indicators for Problematlc Hydrtc Soils': 

___ I cm Muck (A9) (LRR I, J ) 

Coast Prairie Redox (A 16) (LRR F, G, H) 

Dark Surface (S 7) (LRR G) 

High Pla ins Depres.sions (F l6) 
--- (LRR H outside or M LRA 72 & 73) 

___ Reduced Vertie (F l8) 
___ Red Parent Material (TF2) 

___ Very Shallow Dark Surface (TF I 2) 

Other (Explain in Remarks) 
' Indicators ofhydrophytic vegetation and wet land 

hydrology must be present, unless disturbed or 
oroblemalic. 

Peptl1 (inches): _____________ _ 1-[ydrlc Soils Present? Yes X No 

!Remarks: 

HYDROLOGY 

1---~l_n_di_c_at_ors~m_in_im_um_o_f_o_ne_ r ~ ui_red;_ · _ch_e_c_k_a_ll_th_a_t ---------------- Second Indicators minimum of two re ired) 
Surface Water (Al ) ___ Salt Cru !l.s (B 11) __ Surface Soil Cracks (86) 

High Water Tobie (A2) X Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (88) 
Saturation ( AJ) ---Hydrogen Sulfide Oder (C l ) Drainage Pattern s (BIO) 

Water Marks (B l ) == Dry-Season Water Table (C2) Oxidized Rhizospheres along Living Roots (C3) 
Oxidized Rhizospheres along Living Roots (C3) -- (where tJlled) Sediment Deposits (8 2) 

Drift Deposils (83) 
Algal Mat or Crust (B4) 

Iron Deposits (85) 

--- (where not Ulled) Crayfish Burrows (CS) 

Inundation Visible on Aerial Imagery (8 7) 
Water-S tained Leaves (89) 

Presence of Reduced Iron (C4) 
---lllick Muck Surface (C7) == Otl1er (Explain in Remarks) 

US Army Corps of Engineers 

Yes X 
Yes 
Yes 

No Depth (inches) : __ >_1_2_·· _ 
No--X--Depth (inches) : ___ _ 

No X Depth (inches): ___ _ 

Saturation Visible on Aeria l Imagery (C9) 
--Geomorphic Position (D2) 
--FAC-Neutral Te!I. (D5) 

Frost-Heave Humm ocks (D7) (LRR F) 

etland Hydrology Present? Yes X No 

Great Plains - Va-sion 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: _______ B_ro_o_k_M_i_n_c ______ City/County: _____ S_h_e_ri_clan/_S_h_a_i_dai_, ____ Sampling Date: 10/22/2013 

Applicant/Owner: _R_am_ac_o_L_L_C_. __________________ State: Wyoming Sampling Point: ___ 2_5_O_U_T __ _ 

lnvestigator(s): ______ C_. W_oo_d~,_A_._ld_e ______ Section, Township, Range: "-Se::.cccc.· ..c.18"",'-'Tcc5..c7N=, '-'R"-84-'-W-'-----------------

Landfonn (hillslopc, terrace. etc.): -----=D-'-ra"'in""a""g""c ____ Local relief (concave, convex, none): ____ C'-o"-n-'-ca"-v'-'c ___ Slopc (%): __ ...;0'---5=---

Subregion (LRR): We~an Great Plains Lat : 44 .9169001497 Long: -107.Q4829101 7 Datum: NAD 1983 HARN 

Soil Map Unit Name: ZlGWElD-C AMBRIA LOAMS, 0 TO 6 PERCENT SLOPES NWl classi fi cation : Non-aquatic resource 

Arc climat iC/hydrologic conditioos on the site typical for this time of year? Yes X No ____ (lf no, explain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ sign ificantly disturbed? Arc ''Nonn al Circumstances" present? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~naturally problematic? (If needed, explain any answers in Ra-narks.) 

SUMMARY OF F1NDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

~ ydrophytic Vegetation Present? 

~ ydric Soil Present? 

~ctland Hydrology Present? 

!Remarks: P97-U P, P98-DOWN, P99-SO1L 

Yes 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
h'ree Stratum (Plot size: ) % Cover SEecies? 
I. ----
~- ----
13 ----
~- ----

= Total Cover ----
Sao lin•/Shrub Stratum (Plot size:-1.!!ll.J 
1. A rtemi.sia I udovicitv1a 15 Yes ----
~- ----~- ----
~ - ----
5. ----

15 = Total Cover ----
Herb Ste.tum (Plot sizc:___lml ___J 
I. Taraxacum o.lficinale 20 Yes ----
2. Achi//ea mi//efolium 10 No ----
3. Pascopyrum .rmithii 40 Yes ----
4. Gauro coccinea 5 No ----
5. Trljoli umpraJense 5 No ----
6. ----
7. ----
8. ----

80 = Total Cover ----
Woodv Vi ne Stratum (Plot size:_) 
1. ----
2. ----

= Total Cova ----
1/o Bare Ground in Herb Stratum 5 

Remarks: 

US Army Corps of Engineers 

Indicator 
Status 

UPL 

FACU 
FACU 
FAC ----
UPL ----

FACU 

----
----

Is the Sampled Area 
within a ·wetland? Yes 

Domina nee Test Worksheet 

Number of Dom inant Species 
That Are OBL. FACW, or FAC: 

Total Number of Domin an t 
Species Across Al 1 Strata: 

Percent of Dom inant Species 

No X 

I (A) 

3 (B) 

That Area OBL, FACW, or F AC: 33 (NB) 

Prevalence Index Worksheet: 

Total % Cover of: Multiolvbv: 
OBL species 0 X 1 = 0 
F ACW species 0 x2 = 0 
FAC species 40 x3 = 120 
F ACU species 35 x4 = 140 
UPL species 20 x5 = 100 
Column Totals: 95 (A) 360 (B) 

Prevalen ce Index = Bi A = 3.79 

HydrophyUc VegetaUon Indicators: 

--- 1 - Rapid Test for Hydrophytic Vegetation 
2. Dominance Test is >50% ---
3 • Prevalaice Index is::;: 3.01 

---
--- 4 - Morphological Adaptations1 (Provide supporting 

data in Ran arks or m a separate sheet) 
___ Problanatic Hydrophi,tic Vcgetation 1 (Explain) 

1Indicators ofhydric soil and wetland hydrology must be present, 
unless di~rbcd or oroblanatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 

TFN62/025 
1 ... ; D NO V 14 201 4 

Addendum D 10- 1- 195 DEQ Ex. 4-892



RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 250UT 

Pronle DescrlpUon: (Descr ibe to lhe deplh needed to document the lndlca lor or confirm the absence or Indica tors). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moisl) % ~ Loc2 Texture Ranarks --- --- ---

0-4 I0YR4/2 100 Silty clay --- --- --- ---
4-15 I0YR4/l 100 Silly clay --- --- ---
15-20 7.5 YR 4/2 100 Clay loam 30% SCORIA FRAGS --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
'l)pe: C=Conccntration. D=Depletion , RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix . 

Hydrlc Soll Indicators: (Applicable to all LRRs, un less o lherwlse noted). Indicator s for ProblemaUc Hydrlc Soli s : 

_ Histo ol (AI) ---Sandy Gleyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) 

_ Histic Epipedon (A2) ---Sandy Rcdox (S5) Coast Prairie Redox (Al6) (LRR F, G, H) 
Black Hislic (A3) Stripped Matrix (S6) Dark Surface (S 7) (LRR G) ---== Hydrogen Sulfide (A4) ---Loamy Mucky Minera l (Fl) ---High Plains Depressions (F l 6) 

_ Stratified Layers (A5) (LRR F) 
---Loamy Gleyed Malrix (F2) (LRR 1-1 outside or M LRA 72 & 73) 

I 011 Muck (A9) (LRR F, G, H) ---Deplded Malirx (F3) ___ Reduced Vertie (F IS) 

_Deplded Below Dark Surface (Al l ) ---Rcdox Dark Surface (F6) Red Parent Material (TF2) 
Thick Dark Surface (Al 2) Deplded Dark Surface (F7) Very Shallow Dark Surface (TF I 2) ---

_ Sandy Mucky Minaai (SI) ---Rcdox Depressions (F8) Other (Explain in Ran arks) 

_2.5 cm Mucky Peal or Peal (S2) (LRR G, H) ---
High Plains Depressions (F l 6) 31ndicalors of hydrophyt ic vegdalion and wdland 

_5 cm Mucky Peal or Peal (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be pre ent, unless disturbed or 
oroblemalic. 

Resl.rlcUve Layer (Ir present): 

rype: 
Depth (inch es): IHydr lc Solis Present? Yes No X --- ----
IR,anarks: 

HYDROLOGY 

F-"="'-'I"'n""di"'c"'alccors"-'""m"'in""im=um"'-'oc.cf..coc.cne'-"r =uic..red;=· "'cl"',e"c"'k"'a"'ll"'th"at=a =' "-------------- Second Indicators min imum of two re u ired 
Surface Wala (AJ) ___ Salt Cm sis (B l I ) __ Surface Soil Cracks (86) 

High Waler Table (A2) Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfide Oder (C l) --Drainage Pauems (B i O) 
Water Marks (B I) - --Dry-Season Water Table (C2) --Oxidized Rhizosphaes along Living Roots (C3) 

Sedimenl Deposits (82) == Oxidized Rhizospheres along Living Roots (CJ) -- (where Ulled) 

Drift Deposits (B3) (where not Ulled) Crayfish Burrows (CS) 

Algal Mal or Crust (84) ___ Presence of Reduced Iron (C4) Sawration Visible on Aaial Imagery (C9) 

Iron Deposits (85) ___ Thick Muck Surface (C7) Geomorphic Position (D2) 

Inundation Visible on Aeri al Imagery (87) ___ Otha (Explain in Remarks) __ FAC-Neulral Tesl (D5) 

Waler-Stained Leaves (89) __ Frost-Heave Hummocks (D7) (LRR F) 

~:--~--~:~: ;:~:~::: ----
aturation Present? 
includes capi ll ary frin e) 

Yes 

Yes 

Yes No X Depth (i nches) : ---- eUand Hydrology Present? Yes No X 

cscribc Recorded Data (stream gauge, monitoring well , aerial photos, previous inspection). if avai lable: 

an arks: 

US Army Corps of Eng ineers Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMJNATION DATA FORM-Great Plains Region 

Project/Site: _______ B_ro_ok_M_i_n_e ______ City/County: ------'S"'h'--'e-'--'ri-=dan/S=cchccercci-=dai=1 ____ Sampling Date: I 0/21 /2013 

Appli cant/Owner: _R_am_ac_o_L_L_C_. __________________ State : Wyoming Sampling Point: ___ 2_6_O_U_T __ _ 

lnvestigator(s): ______ C_. W_oo_d~,_A_._ld_e ______ Section, Township. Range: "'Seccccc.·..c.18"''-'Tc..c5..c7c.N,._, '-'R"-84'--W"------------------

Landform (hillslope, terrace. etc.): -----'-H"il"ls"'lo_.p-'e ____ Local relief (concave, convex, none): "C-'-o"-nca= v..c.e ______ Slope (%) : --'-I 0.c..•..c.l.c..5°--'V. __ 

Subregion (LRR): Western Great Plains Lat : 44 .912 7404565 Long: -107.05284326 Datum: NAD 1983 HARN 

Non-aquatic resource Soil Map Unit Name: SHINGLE-WIBAUX COMPLEX. 0 TO 60 PERCENT SLOPES NWI classification : 

Arc climaticAiydrologic conditicr, s on the site twical for this time of year? Yes X No _ ___ (lfno. exp lain in Remarks.) 

Are Vegetati on ~ . Soil __ N_o __ . or Hydrology ~significantly disturbed? Are "Nonna! Circumstances" present? Yes X No 

Are Vegetation ~ - Soil __ N_o __ . or Hydro logy ~nawrally problematic? (lfneeded, explain any answers in Remarks .) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

l-!ydric Soil Present? 

Wetland Hydrology Present? 

Remarks: Pl 03-SOIL PROFILE 

Yes __ _ 

Yes X 

Yes 

No X 

No 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
Tree Stratum (Plot size: \ % Cover Species? 
I. ----
2 ----
3 ----
4. ----

= Total Cover ----
'-anlin•~hnib Stratum (Plot size:--1.!!!'} 
I. Ericameria nauseosa 15 Yes ----
2. Artemi.sia triden taJa 15 Yes ----
3. - ---
4. ----
5. ----

30 = Total Cover ----
......... Stratum (P lot size:---2!!!1 ___) 
I. Pasoopyrum smit/iii 10 Yes ----
2 ----
3. ----
4. ----
5. ----
6. ----
7. ----
8. ----

10 = Total Cover ----
WoodvVine Slratum (Plot size:___) 
I. ----
2 ----

= Total Cover ----
1/o Bare Ground in Herb Stratum 60 

Remarlcs: 

US Army Corps of Engma:rs 

Indicator 
Status 

UPL 
UPL 

FACU 

----

ls the Sampled A rea 
within a \\'etland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
Thal Are OBL, FACW. or FAC: 

Total Number of Dominant 
Species Across Al l Strata: 

Pa-cent of Dominant Species 
That Area OBL. FACW. or FAC: 

Prevalence Index \ \l:> rksheet: 

No X 

0 

3 

0 

Total % Cover of: Multi ply by: 
OBL species 0 x i = 0 
F ACW species 0 x2= 0 
FAC species 0 x 3 = 0 
F ACU species 10 x4 = 40 
UPL species 30 x5= 150 
Column Totals: 40 (A) 190 

Prevalence Index= Bi A= 4.75 

Hydrophy tlc Vegetatlon Indica tors: 

--- 1 - Rapid Test for Hydrophytic Vegetatim 

2. Dominance Test is >500/o ---
3 - Prcvalcrt cc Index is 5 3.01 

---

(A) 

(B) 

(AIB) 

(B) 

4 - Morphological Adaptations' (Provide supporting --- daJ:a in Ran arks or oo a separate S1cct) 
___ Prob lematic Hydrophj<ic Vegetation' (Explain) 

1lndicalors of hydric soil and wetland hydrology must be present, 
unless dislllrbed or prob lematic. 

Hydrophy tlc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 260UT 

Pronle DescrlpUon: (Describe to the depth needed to document lhe Indicator or confirm the absence or Indicators). 

Depth MaLrix Rcdox Features 
(inches) Color (moisl) % Color (moist) % ~ Loc2 Texture Remarks --- --- ---

0-2 2.5Y4/I 100 Clay loam --- --- --- ---
2- 18 5Y5/l 95 2.5Y 616 5 C PL Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

',We: C=Conccntration. D=Dcpletion, RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining. M=Matrix . 

Hydrlc Soll htdlcators: (Applicable to all LRRs, un les, otherwise noted). Indica tors ror Problemallc Hydrlc Soll<': 

Histosol (A l) ---Sandy Gleyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) 
f----

Sandy Rcdox (S5) Coast Prairie Redox (Al6) (LRR F, G, HJ f----Hist.ic Epipedon (A2) ---
f----Black Histic (AJ) ---Stripped Malrix (S6) ---Dark Surface (S 7) (LRR G) 

f----Hydrogen Su I fide (A4) ---Loamy Mucky Minera l (F l) High Plains Depressioos (Fl6) 
_ Stralified Layers (A5) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outside or MLRA 72 & 73) 

f----1 a n Muck (A9) (LRR F, G, HJ X Deplded Matirx (F3) ___ Reduced Vertie (F IS) 

_ Dep ldcd Below Dark Surface (All) ---Redox Dark Surface (F6) ___ Red Parcnl Material (TF2) 
f----ThickDark Surface (Al2) ---Depldcd Dark Surface (F7) Very Shallow Dark Surface (TFI 2) 
_ s andy Mucky Minaai (St) ---Rcdox Depressions (F8) ---Other (Explain in Remarks) 

_ 2 .5 cm Mucky Peat or Peat (S2) (LRR G, HJ ---High Plain s Depressions (F l 6) ' Indicators ofhydrophytic vegdation and wdland 

_5 an Mucky Peat or Peat (SJ) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 
problematic. 

ReslrlcUve Layer (Ir present) : 

l)pc: 
)epth (inches): Hydrlc Soils Present? Yes X No --- ----
Remarks: 

HYDROLOGY 

,__~l_n_d1_· c_at_o_rs~m_in_i_m_u_m_o_f_o_n_e_r ~u_ir_cd;~· _ch_e_c_k_a_ll_th_a_l~~-------------- Second Indicators minimum of two re ired 
Surface Wala (Al ) ___ Salt Crusts (B 11) _ X_ Surface Soil Cracks (86) 
High Waler Tobie (A2) Aquatic lnvertebralcs (Bl 3) Sparsely Vegetaled Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfi de Oda (Cl) --Drainage Pattems (B 10) 
Water Marks (Bl) ---Dry-Season Wala Table (C2) --Oxidized Rhi zospheres along Living Roots (CJ) 
Sediment Deposits (82) ---Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 

Drift Deposits (B3) --- (where not Ulled) __ Crayfish Burrows (C8) 

Algal Mat or Crust (84) Presence of Reduced Iron (C4) __ Saturation Visible on Aaial Imagery (C9) 
Iron Deposits (85) ==111ick Muck Surface (C7) Geomorphi c Position (D2) 
Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks) --FAC-Neulral Test (D5) 
Water-Slained Leaves (89) Frost-Heave Hummocks (D7) (LRR F) 

No __ x __ Depth (inches): ___ _ 

No X DepUt (inches): ___ _ 
aturation Present? 
includes ca illary fiin e) 

Yes 
Yes 
Yes No X Depth (inches): ___ _ etland Hydrology Present? Yes No X 

cscribc Recorded Data (stream gauge, monitoring well , aerial photos, previous inspection), if available: 

em arks: 

US Arm y COIJ)S of Engineers Great Plains - Vasion 2.0 
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RAMACO 

October 20 14 

Brook Min e 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

ProjecVS itc: ------~B_ro_o_k_M_in_e _______ City/County: _____ S~h~•~ri~dan/S~~h_a_1_dan _____ Sampling Date: I 0/21/2013 

Applicanl/Owner: _R_am_ac_o_L_L_C_. __________________ Slate: Wyoming Sampling Point : ___ 2_6_W_E_T __ _ 

lnvestigator(s): ______ C_. W_ood~,_A_._ld_e ______ Section, Township. Range: _S_ec_._1_8.~T_5_7N~ , _R_84_W ________________ _ 

Landfonn (hillslopc, terrace. etc .): _____ R_es_av_ o_ir ____ Local relief (concave, convex, none): _C_on_ca_ ve _______ Slopc (%): ___ 5_%_, __ 

Subregion (LRR): Westan Great Plains Lat: 44.9129354 148 Long: -107.053014896 Datum: NAD 1983 HARN 

Soil Map Unit Name: SHJNGLE-WIBAUX COMPLEX. 0 TO 60 PERCENT SLOPES NW'! classification: -----~P~™=------
Are climaticA1ydrologic conditioos on the site typ ical for this time of year? Yes X No ____ (Jf no. exp lain in Remarks.) 

Are Vegetation ~ . Soil __ N_o __ . or Hydrology ~ sign ificantly disturbed? Are "Nonnal Circumstances" present? Yes X No 

Are Vegetation ~ . Soil __ N_o __ . or Hydrology ~naturally problematic? (If needed, explain any aJ1Swers in Ran arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

~ydrophyt ic Vegetation Present? 

~ydric Soil Present? 

~etland Hydrology Present? 

Yes X 

Yes __ x __ 

Yes X 

No 

No 

No 

!Remarks: PI00-UP, Pl0l DOWN, Pl 02-SOIL PROF ILE 

VEGETATION - Use scientific na mes of plants. 

Absolute Dominant 
rI'ree Stratum (]'lot size: ) % Cover seecies? 
I. ----
~- ----
~- ----
~- ----

= Total Cover ----
Sao line/Shrub Stratum (Plot size:_l 
I. ----
~- ----~- - - --~- ----
5 . ----

= Total Cover ----
"'"' St~•"m (Plot size:---2!l:!1 _) 
I. Typha la1ifolia 5 Yes ----
2 ----
3. ----
4 ----5. ----
6. ----
7. ----
8. ----

5 = Total Cover ----
Woodv Vine Stratum (Plot size:___) 
I. ----
2. ----

= Total Cova ----
¼ Bare Ground in Herb Stratum 95 

Remarks: 

US Ann y Corps of Engmeers 

Indicator 
Status 

OBL 

Is the Sampled Area 
within a \\'etland? Yes X 

Dominance Test Worksheet 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al I Strata: 

Percmt of Dominant Species 

No 

I (A) 

I (B) 

That Area OBL. FACW, or FAC: 100 (NB) 

Prevalence lndex \Vorksheet : 

Tota.I % Cover of: Multiolvbv: 
OBL species 5 XI = 5 
F ACW species 0 x2 = 0 
FAC species 0 x 3 = 0 
F ACU species 0 x4 = 0 
UPL species 0 x5 = 0 
Column Totals: 5 (A) 5 (B) 

Prevalaice Index = Bi A= 1.0 

HydrophyUc VegetaUon Indica tors: 

--- I . Rapid Test for Hydrophytic Vegetation 
X 2 - Dominance Test is >50% 
X 3 - Prevala1ce Index is 5. 3.01 

--- 4. Morphological Adaptations' (Provide supporting 
--- dat a in Ran arks or CJ1 a separate sheet) 
___ Problanatic Hydrophytic Vegetation' (Explain) 

' Indicat.ors ofhydric soil and wetland hydrology mu t be present. 
unless disturbed or prob lanatic. 

HydrophyUc 
Vegetation 

Yes X No Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 26WET 

Pronle Descrl pUo n: (Descr ibe lo the depth needed lo document the Indicator or confirm the absence or lndl C11 lors). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarks --- --- ---

0-6 2.5Y 5/2 90 10YR 5/6 10 C M Clay --- --- --- ---
6- 12 2.5 Y4/ l 95 2.5Y 3/4 5 C PL Clay --- - -- ---
12-20 2.5 Y 4/2 90 ! 0YR 5/8 10 C PL Clay Blocky Struc:tJJre --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

11)pe: C=Cmcen!ration, D=Depletim , RM=Reduced Matrix, CS=Covered or Coaled Sand Grn in s. 11.ocation : PL=Pore Lin ing, M=Matrix. 

Hydrlc Soll Indicators: (Applicable lo all LRRs, unless otherwise noted). Indicators ror ProblemaUc 1-lydrlc Soil s': 

Histosol (Al ) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) - - -- ---
Sandy Redox (S5) Coast Prairie Redox (Al 6) (LRR F, G, H) _ Histic Epipedm (A2) - --

_ Black Hi st ic (AJ) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 

_ Hydrogen Sulfide (A4) 
--- Loam y Mucky Minera l (F l) ___ High Plains Depression s (F l 6) 

_ Stratified Layers (A5) (LRR F) ---Loam y Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73 ) 

_ I an Muck (A9) (LRR F, G, H) X Depleted Matir,c (FJ) ___ Reduced Verti e (F l8) 
---

_ Depicted Below Dark Surface (A 11 ) ---Redox Dark Surface (F6) Red Parent Material (TF2) 
_ Thick Dark Surface (Al 2) - --Depicted Dark Surface (F7) Very Shallow Dark Surface (TFl 2) 
_ Sandy Mucky Mineral (SI) ---Redox Depressions (FS) Other (Explain in Remarks) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) --- High Plains Depressions (F l 6) 31ndicators of hydrophyt ic vegetation and wetland 

_5 on Mucky Peal or Peat (SJ) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present, unless disturbed or 
oroblematic. 

ReslrlcUve Layer (Ir present): 
l)pe: 
Depth (inches): j-Iydrlc Solis Present? Yes X No --- ----
Remarks: 

HYDROLOGY 

Indicators minimum of oner uired; check all that a I Second Indicators minimum of two re uircd 
t--~S~u_r_fa_c_e -W-a~ler-(A--1 )----~-~--=_-=_-_-_-_-S~a~lt-C~,-u-st_s_(B_l l_) ___________ X_Surface Soi I Cracks (86) 

High Waler Tuble (A2) X Aquatic Invertebrates (B 13) X Sparsely Vegetated Concave Surface (BS) 
Saturation (AJ) ---Hydrogen Sulfide Oder (C l) Drainage Pauems (B I 0) 
Water Marks (B I) ---Dry-Season Water Tuble (C2) Oxidized Rh izospheres along Living Roots (CJ) 

Sediment Deposits (8 2) Oxidized Rhizospheres along Living Roots (CJ) -- (where Ulled) 
Drift Deposits (83) (where not Ulled) Crayfish Burrows (C8) 

Algal Mat or Crust (84) Presence of Reduced lron (C4) 
Iron Deposits (85) Thick Muck Surface (C7) 
Inundation Vi sible on Aerial Imagery (8 7) ___ Other (Explain in Remark s) 

Waler-Sta ined Leaves (89) 

aturation Present? 
includes ca illary fiin e) 

Yes 

Yes 
Yes 

X Depth (inches): __ >_1_2_" _ 
No--X--Depth (inches) : ___ _ 
No 

No X Depth (inches): ___ _ 

__ Saturati on Visible on Aerial Imagery (C9) 
_ _ Geomorphi c Position (02) 
__ FAC-Neutral Test (D5) 
__ Frost-Heave Humm ocks (D7) (LRR F) 

etland Hydrology Present? Yes X No 

escribe Recorded Data (stream gauge. monitoring well, aerial photos, previou s inspection). if available: 

US Army Corps of Engineers Great Plains - Version 2.0 

TFN 6 2/025 
, 1D NO V 14 2014 

Addendum Dl0- 1-200 DEQ Ex. 4-897



RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: _______ B_ro_o_k_M_i_n_e _______ City/County: _____ S_h_e_ri_dan/_S_h_cr_,_·dan _____ Sampling Date: I 0/21/2013 

App lican t/OWncr: _R_am_ac_o_L_L_C_. _______ _________ __ State : Wyoming Sampling Point: ___ 2_7_O_U_T __ _ 

Invest igator(s): ______ C_. W_ ood~ ._A_._Id_e ______ Section. Township. Range: _S_ec_._1_8.~T_5_7_N~. _R_84_W ________________ _ 

Landform (hillslope, terrace, etc.): ____ ..:,H;,;,il"'ls;,;,lo"p-"e ____ Local rel ief (concave. convex, nooe): ..:.C..:.on"-ca= ve,;_ ______ Slope (%): _ _;:,I 0.:..-..:cl..:.2°;,,;1/o;,__ 

Subregion (LRR): Western Great Plain s Lat: 44.9129007522 Long: -107.049179581 Datum : NAO 1983 HARN 

Non~aquatic resource Soil Map Uni t Name: HAVE RD AD VERY FINE SANDY LOAM, 0 TO 3 PERCENT SLOPES NWI classification: 

Arc clim atidhydro logic conditions on the si te tw ical for thi s t ime of year? Yes X No ____ (Ifn o. explain in Remarks.) 

Are Vegetat ion ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Are "Normal Circumstances" presen t? Yes X No 

Are Vegetation ~ . Soil __ N_o __ . or Hydrology ~naturally problemat ic? (I f needed. explain any answers in Rem arks.) 

SUMMARY OF F1NDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarl<s: Pl 07-SOIL PROFIL E 

Yes No X 

Yes __ _ No X 

Yes No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
Tree Stratum (Plot size:_) % Cover s eeci es? 
I. ----
2 - - - -
3 . ----
4. ----

= Total Cover ----
Saolin• /Shmb Stratum (Plot size:-1.!!!'-} 
I . Symp/Joricarpo.s occidentali.s 10 Yes ----
2 Artemi.ria cana 10 Yes ----
3. --- -
4. ----
5 ----

20 = Total Cova ----
Hert, • •- turn (Plot sizc:-1ID.•_) 
I Paxopyrum smitltii 50 Yes ----
' Came/ina microcarpa 5 No 
3. 1"rifolium pra1ense 5 No ----
4. ----
5. ----
6. ----
7. ----
8. ----

60 = Total Cover ----
Woodv Vine Str atum (Plot size:_) 

- ---
' ----= Total Cova-----

0 
1/o Bare Ground in Herb Stratum _2_0_ 

Remarks: 

US Army Co'l's of Engmeers 

Indicator 
Status 

UPL 
FACU 

FACU 
UPL 

FACU 

----
----
----

----
--- -

Is Ute Sampled Area 
wllltln a Welland? Yes 

Dominance Test Worksheet 

Num ber of Dominan t Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominan t 
Species Across All Strata: 

Percent of Domin ant Species 

No X 

0 (A) 

3 (B) 

That Area OBL. FACW, or FAC: 0 (NB) 

Prevalence Index W irksheel: 
Total % Cover of: Multiply by: 

OBL species 0 x i = 0 
F ACW species 0 x2 = 0 
FAC species 0 x 3 = 0 
F ACU species 65 x 4 = 260 
UPL species 15 x5 = 75 

Column Totals: 80 (A) 335 (13) 

Prevalmcc Index = B/ A = 4.19 

HydrophyUc VegetaUon Indicator s: 

--- I - Rapid Test for Hydrophyt ic Vegetatioo 
2 - Dominance Test is >50% ---
3 - Prcvalm ce Index is S 3.01 

--- 4 - Mo'l'hological Adaptations' (Provide support ing 
--- dala in Rem arks or rn a separale sheet) 
___ Problem atic Hydroph)'l ic Vegetation' (Explain) 

' Indicators of hydri c soil and wetland hydrology must be present, 
unless disturbed or oroblcrn atic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Pla ins - Vcrs10n 2.0 

TFN 6 2/ 025 
.1,..G D HO V 14 2014 

Addendum Dl0- 1-201 DEQ Ex. 4-898



RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 270UT 

Pronie Descrlptlon: (Describe lo lhe depth needed to document the Indicator or conrlrrn the absence or Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Rcmarlcs --- --- ---

0-3 2.5Y3/3 100 Loam --- --- --- ---
3-20 2.5Y 5/3 100 Clay loam 

- -- - - - --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- - - -

--- --- --- ---
'Type: C=Crnccntration, D=Depletirn , RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 21..ocation : PL=Pore Lining. M=Matrix. 

Hydrlc Soll Indicator,: (Applicable to all LRRs, unless otherwise noted). Indicator, for Problematlc Hydrlc Soil s': 

Histosol (AI ) Sandy Glcyed Matrix (S4 ) I cm Muck (A9) (LRR I, J) --- ---:== Histic Epipedon (A2) ---
Sandy Redox (S5) Coast Prairie Redox (Al6) (LRR F, C , H) 

_ Black Hieiic (A3) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR C) 

_ Hydrogen Su !fide (A4) --- Loamy Mucky Mineral (F l) ___ High Plains Depressions (Fl6) 
_ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR Houtsldeor MLRA 72 & 73 ) 

_ I cm Muck (A9) (LRR F, C, H) ---Depleled Matirx (FJ) Reduced Vertie (Fl8) 
_ Dep leled Below Darlc Surface (A 11 ) Redox Dark Surface (F6) ---Red Parrot Material (TF2) 

_ ThickDarlc Surface (A l2) Depleled Dark Surface (F7) Very Shallow Darlc Surface (TFI 2) 
_Sandy Mucky Mineral (SI) ---Redox Depressions (F8) Other (Explain in Rcmarlcs) 
_2.5 cm Mucky Peat or Peat (S2) (LRR C, H) - - - High Plains Depressions (F l 6) 3Indicators ofhydrophytic vegelation and wetland 

_ 5 an Mucky Peat or Peat (SJ) (LRR F) (M LRA 72 & 73 or LRR HJ hydrology must be present . unless disturbed or 
problematic. 

Resl.rlctlve Layer (I r present) : 

Type: 
Depth (inches): IHydrlc Soils Present? Yes No X --- ----
Rcmarlcs: 

HYDROLOGY 

F-"='-'-''"'n.:::di:.::c.:::at:.::o:.::rsc=m"'in.:.:i:..:mc:u:..:mcco:..:f.c;o.:.:nc.e.:cr =="--"======-------------- Second Indicators minimum of two re ired 
Surface Water (Al) __ Surface Soi I Cracks (86) 
High Water Tob ie (A2) Aquatic Invertebrates (B l 3) Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfide Oder (CI) Drainage Pauems (BI 0) 
Water Maries (Bl) ---Dry-Season Water Table (C2) Oxidized Rhi zosphcres along Living Roots (CJ) 
Sediment Deposits (82) ---Oxidized Rhizospheres along Living Roots (CJ) -- (where Ulled) 

Drift Deposits (BJ) --- (where not tllled) Crayfish Burrows (C8) 
Algal Mat or Crust (84) Presence of Reduced Iron (C4) Saturation Visible on Aerial Imagery (C9) 
Iron Deposits (85) == Thick Muck Surface (C7) __ Geomorphi c Position (02) 

Inundation Visible on Aerial Imagery (87) Other (Explain in Remarlcs) FAC-Neutral Teel (D5) 

Water-Stained Leaves (89) __ Frost-Heave Hummocks (07) (LRR F) 

~:--~--~:~: ::~:::( ----
aturation Present? 
includes capillary fringe) 

Yes 
Yes 
Yes No X Depth (inches): ---- etland Hydrology Present? Yes No X 

cscribc Recorded Data (stream gauge. monitoring well , aerial photos, previous inspection), if available: 

crnarlcs: 

US Army Corps of Engineers Great Plains - Version 2.0 

TFN 6 2/025 
.L, D NO V 14 2014 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMJNATION DATA FORM-Great Plains Region 

ProjecVS ite: ---- ---"B"-ro'-'o'-"k'-'M=in"e _______ City/County: ------'S"h'-'e"ri-"clan/=S'-'h"a--'-i-"dru=' ____ Sampling Date: 10/22/2013 

ApplicanVOwner: .c..Rccam=ac-"o'-L-'-L-'-C"-. __________________ Slale: Wyoming Sampling Point : __ _c2c...7_W--'E"-T'---

[nvestigator(s): ______ C-"'-. W~ood=•c.Ac.·c..Id"e ______ Section. Township. Range: ~Sc.ec-'-.~lc.8~. T-"5'-7N~ •c.Rcc8_4W ________________ _ 

Landfom1 (hi llslope, terrace. etc.): _____ D_ra_i_n~ag~e ____ Local relief (concave. convex, none): _c_on_ca_ v_e ______ Slope (%): __ 2_-_5°_v. __ 

Subregion (LRR): Western Great Plains Lat: 44.9129217828 Long: -107.049264481 Datum: NAO 1983 HARN 

PEM Soil Map Un it Name: HAVERDAD VERY FINE SANDY LOAM, 0 TO 3 PERCENT SLOPES NW! classi fication : 

Arc climatic/hydrologic conditirns on the site typical for this time ofycar1 Yes X No ____ (lfno. exp lain in Remarks.) 

Are Vegetation ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Are "Nonna! Circumstances" presen t? Yes X No 

Are Vegetation ~ . Soil __ N_o _ _ . or Hydrology ~naturally problematic? (If needed, explain any answers in Remarks .) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Yes X 

Yes X 

Yes X 

Remarks: Pl04-UP. Pl05-DOWN. Pl06-SO[L PROflLE 

No 

No 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
Tree Strnru n (Plot size: ---1m:1 _) % Cova seecics? 
I. Acer negundo 40 Yes ----
2. ----
3. ----
4. ----

40 = Total Cover 
----

Sa i lin•/Shnrb Slral.um (Plot size:..l!!t-} 
I. Synf}ltoricarpos occidentali s 20 Yes ----
2 Acer negundo 10 Yes 
3. Artemisia cw,a 5 No ----
4. ----
5. ----

35 = Total Cover ----
IHerh Stratum (Plot size:__lm-l _j 
I. Poapra.Jensis 40 Yes 

12 Xa111hium strumarium 2 No ----
13 Sporobolus airoides 10 No ----
14 Ho,-de umjubaJum 15 Yes ----~- ----16 ----
7. ----Is ----

67 = Total Cover ----
lwoodv Vine Stratum (Plot size:_) 
I. ----

12 ----
= Total Cover ----

0 
1/o Bare Ground in Herb Stratum 0 

!Remarks: 

US Anny Corps of Engmeers 

Indicator 
Status 
FAC 

UPL 
FAC 

FACU 

FACU 
FAC 
FAC 

FACW 

I s Ute Sampled Area 
within a \\'elland? Yes X 

Domina nce Test Worksheet 

Number of Dominant Species 
Thal Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Strnta: 

Pacait of Dom inant Species 

No 

3 (A) 

5 (B) 

That Area OBL. FACW, or FAC: 60 (AIB) 

Prevalence Index \\brkshcet: 
Tot.a l % Cover of: Multiolv bv: 

OBL species 0 X l = 0 
F ACW species 15 x2 = 30 
FAC species 62 x3 = 186 
F ACU species 45 x4 = 180 
UPL species 20 x5 = 100 
Column Totals: 142 (A) 496 (B) 

Prevalence Index = BI A = 3.49 

HydrophyUc Vcgeui Uon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetatioo 
X 2 . Dominance Test is >50% ---

3 . Prevalence Index is .5. 3.0 1 

---
--- 4 • Morphological Adaptations1 (Provide supporting 

dat.a in Ran arks or oo a separate !31eet) 
___ Problemat.ic Hydrophi,tic Vegetation ' (Explain) 

' Indicators of hydric so il and wet land hydrology must be present . 
~nless disturbed or prob lematic. 

HydrophyUc 
Vegetation 

Yes X No Present? 

Great Plams - Version 2.0 

TFN 6 2/025 
~D NOV 14 2014 

Addendum D10- 1-203 DEQ Ex. 4-900



RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 27WET 

IPronle DescrlpUon : (Describe lo the depth needed lo document the Indicator or conrtrm Ute absence of Indica tors). 

Depth Matrix Red ox F cat ures 
(inches) Color (moist) % Color (moist ) % ~ Loc1 Texture Remarl<.s --- --- ---

0-4 7.5YR4/2 100 Sandy loam Small coarse fragments --- --- --- ---
4-6 7.5YR 4/ l 100 Sandy loam Large coarse fragments --- --- --- ---
6-12 7.5 YR 3/ 1 90 I0YR5/8 10 C PL Sandy loam --- --- --- ---
12-20 7.5YR 3/ 1 100 Sandy loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

1'fype: C=Crnca1tration, D=Depletirn , RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining. M=Matrix. 

IHydrlc Soll Indicators: (Applicable to all LRRs, unless otllerwlse noted). Indicator s for ProblemaUc Hydrlc Soils': 

,___ Histosol (Al) ---Sandy Gleyed Matrix (S4) ---1 cm Mu k (A9) (LRR I, J) 

,___ Histic Epipedon (A2) ---Sandy Rcdox (S5) Coast Prairie Redox (Al 6) (LRR F, G, H) 

Black Hi st ic (Al) Stripped Matrix (S6) Dark Surface (S 7) (LRR G) ---
,___ Hydrogen Sulfide (A4) ---Loamy Mucky Min era I (F I) ___ High Plains Depressions (F l6) 

,___ Stratified Layers (A5) (LRR F) Loamy Gleyed Matri x (F2) (LRR l·I outside of M LRA 72 & 73) 

,___ I cm Muck (A9) (LRR F, G, H) X Depleted Matirx (FJ) ___ Reduced Vertie (F l 8) 

,___Depleted Below Dark Surface (All) ---Rcdox Dark Surface (F6) Red Parent Material (TF2) 
l11i ck Dark Surface (A l 2) Depleted Dark Surface (F7) ---Very Shallow Dark Surface (TF1 2) ---

,___sandy Mucky Mineral (SI) ---Rcdox Depressions (F8) ---Other (Explain in Remarks) 

,___2.5 cm Mucky Peat or Peat (S2) (LRR G, HJ ---High Pla ins Depressions (F l 6) 31ndicators ofhydrophytic vegetation and wetland 

,___5 an Mucky Peat or Peat (SJ) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present, unless di sturbed or 
problematic. 

!Restrictive Layer (If present) : 

tJwe: 
~epth (inch es): 1-lydrlc Soils Present? Yes X No --- ----
!Remarks: 

HYDROLOGY 

>--~I_n_di_c_at_ors~_m_in_im_um_o_f_o_ne_r ~u1_·rcc1;~-_cl_1e_c_k_a_ll_th_a_t ~ '-I~------------- Second Indicators minimum of two re ired 
Surface Water (Al ) ___ Salt Cru sts (B II ) __ Surface Soi l Crack s (B6) 
High Waler Tob ie (A2) 
Saturation (AJ) 
Water Marks (BI) 

Sediment Deposits (B2) 
Drift Deposits (BJ) 

Algal Mat or Crust (84) 
Iron Deposits (B 5) 

Inundation Visible on Aerial Imagery (B7) 

Water-Stained Leaves (B9) 

Aquati c Invertebrates (B 13) 
---Hydrogen Sulfi de Oder (C l) 
---Dry-Season Water Table (C2) == Oxidized Rhizosphcres along Living Roots (C3) 

(where not Ulled) 
___ Presence of Reduced Iron (C4) 
___ Thick Muck Surface (C7) 

X Otl1cr (Explain in Remarks) 

No X Depth (inches) : ___ _ 
No--X--Depth (inches): ___ _ 

__ Sparsely Vegetated Concave Surface (BS) 
Drainage Pallems (B I 0) 

--Oxidized Rhizo ph crcs along Living Roots (CJ) 
-- (where Wied) 

Crayfish Burrows (C8) 
Saturation Visible on Aerial Imagery (C9) 

__ Gcomorphic Position (D2) 

FAC-Neutral Test (D5) 

__ Frost-Heave Humm ocks (D7) (LRR F) 

aturalion Present? 
includes capillary mnge) 

Yes 

Yes 
Yes No X Deptl1 (inches): ___ _ 'veU111d Hydrology Present? Yes X No 

cscribe Recorded Data (stream gauge. monitoring well . aeria l ph oto . previous inspection), if available: 

h water marks on rocks al edge of stream channel . 

US Army Corps of Engineers Great Plains - Version 2 .0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Projecl/Site: --------"'B'--ro"o'-'k-'-M-'-i'--n-'-e _______ City/County: _____ Scchcccccri..cdai=J/Scchcca-c..i..cdan=----Sampling Date: I 0/23/2013 

Applicanl/Owna- : _Rc...ru_n-'-a'--co'-L"-L"-C"-. _ _________________ State : Wyoming Sampling Point : ___ 2_8_O_U_T __ _ 

Invcstigator(s): -----~C'--. W~o'--od~•c..Ac.·c..Id'--c ______ Scction , Township, Range: -'-S'--cc'---.-'-1~7 ''-T~5_7N.c..c.., '--R-'-84.c..W ________________ _ 

Landform (hillslopc, terrace, etc.): _____ D_ra_i_na~g~• ____ Local relief (concave, convex, none): ____ C_o_n_ca_v_c ___ Slopc (%) : ---'5-'-'¾-'-•--

Subregion (LRR) : Western Great Plains Lat : 44.9087502886 Long: -1 07.031330646 Datum : NAD 1983 HARN 

Soil Map Unit Name : SPEARMAN-WIBAUX ASSOCIATION. 6 TO 25 PERCENT SLOPES NWI classificati on: Non-aquatic resource 

Arc climatic/hydrologic conditions on the site l)1)ical for this time of year? Yes X No ____ (Ifno, exp lain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ signi ficantly disturbed? Arc "Norm al Circumstances" prcsa1t? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~naturally problemat ic? (l fnccdcd, explain any answers in Remarks.) 

SUMMARY OF FINDINGS • Attach site map showing sampling point locations, transects, important reatures, etc. 

Hydrophytic Vegetation Prcsa,t? 

Hydric Soil Present? 

Wctlru1d Hydrology Present? 

Yes 

Yes X 

Yes 

Remarks: PI 08-UP, P1 09-DOWN, Pl 10-SOIL PROFILE 
nler mltlent drainage, nol a wetJ and . 

No X 

No 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
Tree ~tratun (Plot size: % Cover seecies? 
I ----
' - ---
J ----
4. ----

= Total Cover - ---
Sanhn•tShrub Stratum (Plot si zc:...lfill-l 

ArremiJia ludovicim1a 5 Yes ----
2 Rosa woodsii 10 Yes ----
J . ----
1 ----
~- ----15 = Total Cova ----
Herb Stratum (Plot sizc:.....l.!!Jl _J 
I. Pascopyrom smithii 10 No 

~ . Bromus leclorum 60 Yes ----p Taraxacum offi ci 1111le 10 No ----ft Ra!ibida columnifera 5 No ----~- GaJJra cocdne11 15 No 

~ . Tragopogo11 dubiu.r 5 No ----
7. ----
~ . ----

I 05 = Total Cova ----
rwoodv Vine Stratum (P lot si ze:_) 
I. ----
2. ----= Total Cover - ---
1/o Bare Ground in 1-ferb Stratum 0 

!Remarks: 

US Army Corps of Engmccrs 

Indicator 
Status 

UPL 
FACU 

FACU 
UPL 

FACU 
FACU 
UPL 
UPL 

Is the Sampled Area 
within a " "tland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL. FACW, or FAC: 

Total Number of Domin ant 
Species Across Al l Strata: 

Pa-cent of Dominant Species 

No X 

0 (A) 

3 (B) 

That Arca OBL, FACW, or FAC: 0 (NB) 

Prevalence Index \\brksheel : 
Tot.al % Cover of: Multiply by: 

OBL species 0 x i = 0 
F ACW species 0 x l = 0 
FAC species 0 x 3 = 0 
F ACU species 35 x4 = 140 
UPL species 85 x5 = 425 
Column Tota ls: 120 (A) 565 (13) 

Prcvalmce Index = 8 / A = 4.7 1 

HydrophyUc VegelaUon Indicators: 
I - Rapid Test for Hydrophytic Vcgctalioo ---
2 • Dominance Test is >50% ---
3 - Prevalmce Index is~ 3.01 

---
--- 4 - Morphological Adaptation s' (Provide supporting 

data in Rem arks or oo a separate !ilcct) 
___ Problem atic Hydroph>1ic Vegetation' (Explain) 

' Indicators of hydric soil and wetland hydrology must be present , 
tmlcss disturbed or orob lan atic . 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Va st on 2 .0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 280UT 

Pronle Descrl pUo n: (Descri be to the depth needed lo document Ole Indica tor or confirm the absence or Indica tors). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moi!t) % ~ Loc1 Texture Remarks --- --- ---

0-10 7.5YR3/ l 100 Clay loam --- --- --- ---
10-20 5YR 5/3 100 95% Scoria fragments --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'Type: C=Conccntration, D=Deplelion, RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Locat ion: PL=Pore Lining, M=Matrix. 

1yd rlc Soll Indicators: (Applicable to all LRRs, unless otherwise noted). ~,dlca tors ror ProblemaUc Hydrlc Soll <': 

_ Histosol (A I) ---Sandy Gleyed Matrix (S4) 
---

I cm Muck (A9) (LRR I, J) 

_ Histic Epipedon (Al) ---
Sandy Redox (S5) ___ Coast Prairie Redox (Al6) (LR.R F, G, 1-1) 

_ Black Hi!tic (A3) ---Stripped Matrix (S6) ---Dark Surface (S 7) (LRR G) 

_ Hydrogen Su lfide (A4) ---Loamy Mucky Minera l (Fl) ---High Plains Depressions (F l 6) 

_ Strati fi ed Layers (A5) (LRR F) Loam y Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73 ) 

_ I cm Muck (A9) (LRR F, G, 1-1) X Dep lded Malirx (F3) Reduced Vertie (F l 8) 

_ Dep lded Below Dark Surface (A l I) ---Redox Dark Surface (F6) ---Red Parent Material (TF2) 

Thick Dark Surface (Al 2) Deplded Dark Surface (F7) Very Shallow Dark Surface (TF 12) ---
_ Sandy Mucky Mineral (SI) ---Redox Depressions (FS) Other (Explain in Remarks) 
_ 2.5 cm Mud.')' Peal or Peat (S2) (LRR G, 1-1) ---High Plain Depressions (F 16) ' In dicators ofhydrophytic vegdalion and wdland 

_5 cm Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR 1-1) hydrology must be present, unles disturbed or 
problematic. 

ReslrlcUve Layer (Ir present) : 

T)'pe: 
Depth (inches): ~ydrlc Soils Present ? Yes X No --- ----
Remarks: 

HYDROLOGY 

i:-:..:=:...c.,l:.::n7dic:;c:::alc:ors:.::...,::.m:.::in,,i1:.::n:::um::.:._:o::,f..::o::.:n=.e :..:r ="'::.·rcd=.:cch:.::e:::c::ck.::a:.:ll.::U:..:1al::..::,="---=-=---------- Second Indicators minimum of two re ired 
Surface Water (Al ) ___ Salt Cru!t s (Bl I) __ Surface Soil Cracks (86) 

High Water Table (A2) Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (BS) 

Sediment Deposits (82) 

Drift Deposits (B3) 

Algal Mal or Crust (84) 

---Hyaogcn Sulfide Oder (Cl ) --Drainage Pauems (Bl0) 
---Dry-Season Wala- Table (C2) --Oxidized Rhizosphcrcs along Living Roots (C3) 

Oxidized Rhizospheres along Living Roots (C3) -- (where tllled) 

(where not lilied) Cra)fish Burrows (CS) 
___ Presence of Reduced lron (C4) 

Iron Deposits (85) ___ 11,ick Muck Surface (C7) 

--Saturation Visible on Aerial lmagery (C9) 

Geomorphi c Position (D2) 

Inundation Visib le on Aerial Imagery (87) Other (Explain in Remarks) FAC-Neulral Te,t (D5) 

Water-Stained Leaves (89) __ Frost-Heave Hummocks (D7) (LRR F) 

No X Depth (inches): 
No--X--Depth (inches): ----

turation Present? 
in cludes capillary fringe) 

Yes 
Yes 
Yes No X Depth (inches) : ___ _ eUand Hydro l"1:)' Present? Yes No X 

cscribc Recorded Data (stream gauge. monitoring we ll , aerial photos, previous inspection). if ava ilable: 

an arks: 

US Anny Corps of Engineers Great Plains - Version 2 .0 

TFN 6 2/025 ~r~ n NO V 14,2014 

Addendum D10- 1-206 DEQ Ex. 4-903



RAMACO 

October 2014 

Brook Mine 

WETLAND D ETERMINATION DATA FORM-Great Plains Region 

Project/S ite: ------~B_ro_o_k_M_,_·n_e _______ City/County: _____ S_h_c_ri_dan/S __ h_a_i_dan _____ Sampling Date: I 0/23/2013 

Applicant/Owner: _R_am_ac_o_L_L_C_. ________________ __ Statc: Wyoming Sampling Point: _ __ 2_9_O_U_T __ _ 

[nvcstigator(s): ______ C_. W_o_od~,_A_._!d_c ______ Scction , Township, Range: _S_cc_._20~·~T_5_7_N~, _R_84_W ________________ _ 

Landfomt (hillslopc, terrace. etc.): _____ D_ra_in_a~g~c ____ Local relief (concave. convex, none): ____ c_o_n_ca_v_c ___ Slope (%) : ___ 2-_5°_¼ __ 

Subregion (LRR): Westan Great Plains Lat : 44.907 1403976 Long: -107.025674926 Datum: NAD 1983 HARN 

Soil Map Unit Name : SPEARMAN-WIBAUX ASSOCIATION, 6 TO 25 PERCENT SLOPES NW! classification : Non-aquatic resource 

Arc climalic/hydrologic conditi ms on the site typical for this time of year? Yes X No ____ (lfno, exp lain in Ranarks.) 

Arc Vegetati on ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc "Nonn a! Circumstances" present? Yes X No 

Are Vegetati on ~ . Soil __ N_o __ . or Hydrology ~ nawraJly problemat ic? (If needed, explain any answers in Ran arks .) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophyt ic Vegetation Present? 

f{ydric Soil Present? 

~ctland Hydrology Present? 

Yes 

Yes X 

Yes 

jlcmarks: Pi l l-UP. Pll2-DOWN. P ll3 -SOJL PROFILE 

No __ X __ 

No 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator 
h'rce Stratum (Plot size: ) %Cova- s eecies? Status 
I. ----
~ . ----
~. ----
~. ----= Total Cover ----
Sanline/Shmb Stratum (Plot sizc:...11!!1 j 
I. Symp/Joricarpo.r occidentalis 10 Yes UP L ----
~ . ----
~. ----
~. ----
5 ----

10 = Total Cover ----
Herb Stratum (Plot sizc:___ltnl __) 
I. Bromus tectorum 100 Yes UPL 
2. Tragopogon dubius 2 No UPL ----
3. ----
4. ----
5. ----
6. ----
7. ----
8. ----

I 02 = Total Cova ----
Woodv Vi ne Stratum (Plot size:____) 
1. ----
2. ----

= Total Cova - ---
1/o Bare Ground in Herb Stratum 0 

Remarks: 

US Anny Corps of Engin eers 

[s the Sampled Area 
within a Wetland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Domin ant 
Species Across Al l Strata: 

Percmt of Dominant Speci es 

No X 

0 (A) 

2 (B) 

That Area OBL. FACW, or FAC: 0 (NB) 

Prevalence Index \\brkshcet: 
Tota l % Cover of: Mu ltiply by: 

OBL species 0 XI = 0 
F ACW species 0 x 2 = 0 
FAC species 0 x 3 = 0 
F ACU species 0 x4 = 0 
UPL species 11 2 x5 = 560 
Column Totals: 11 2 (A) 560 (B) 

Prcvalaicc Index = 8 / A= 5.0 

HydrophyUc Vegeta Uon lndlcalDrs: 
I - Rapid Test for Hydrophytic Vcgctatioo ---
2 • Dom inancc Test is >50% --- 3 • Prcvalmce lndoc is S 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Ran arks or oo a separate !!tieet) 
___ Problem atic Hydroph yt ic Vegetation' (Explain) 

' Indicators of hydric so il and wetland hydrology mu t be prcsont, 
unless distu rbed or orob lem atic. 

Hydrophytlc 
Vegetation 

Yes No X Present? 

Great Plams - Ven;aon 2.0 

TFN62/025 
, ~~D V 14,2014 

Addendum D10- 1-207 DEQ Ex. 4-904



RAMACO 

October 201 4 

Brook Mine 

SOIL Sampling Point: 290UT 

Pronlc DcscrlpUon : (Describe to the dept h needed to document tlle Indicator or confirm the absence or Indicators). 

Depth Matrix Rcdox F cal urcs 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Remarks --- --- ---

0-5 7.5YR 3/2 100 Clay loam --- --- --- ---
5-15 I0YR4/2 100 Clay loam --- --- ---
15-20 2.5YR3/ I 100 Clay loam 30% Scoria fragments --- --- - -- ---

--- --- - -- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

''JWe: C=Cooccntration, D=Depletioo, RM=Reduccd Matrix, CS=Covered or Coated Sand Grains. 'Location: PL=Pore Lining. M=Matrix. 

Hydrlc Soll Indicators: (Applicable to all LRRs, unless otherwise noted). Indicators ror ProblemaUc 1-lydrlc Solis': 

Histosol (AI) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) - --- ---
_ Histic Epipedoo (A2) ---Sandy Rcdox (S5) Coast Prairie Redox (Al 6) (LRR F, G, H) 

_ Black Histic (A3) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 

_ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) ___ High Plains Depression s (Fl6) 
_ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or MLRA 72 & 73) 

_ I an Muck (A9) (LRR F, G, H) X Dcpldcd Malirx (F3) Reduced Vertie (F l 8) 

_Depicted Below Dark Surface (Al l ) ---Rcdox Dark Surface (F6) Red Parent Material (TF2) 

_ Thick Dark Surface (Al2) ---Depicted Dark Surface (F7) Very Shallow Dark Surface (TF12) 

_ Sandy Mucky Mineral (Sl) ---Redox Depressions (F8) ---Other (Explain in Remarks) 

_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---
High Plains Depressions (F l 6) 1Indicators of hydrophytic vegetation and wdland 

_5 an Mucky Peat or Peat (S3) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present , unless disturbed or 
problematic. 

ReslrlcUve Layer Qr present): 

'JWe: 
Depth (inches): Hydrlc Solis Present? Yes X No --- ----
Remarks: 

HYDROLOGY 

1--~l_n_di_c_at_ors~_m_in_i1_n_un_1_o_f_o_ne_r ~ui_rcd;~· _ch_e_c_k_a_ll_th_at~a~I ~------------- Second Indicators minimum of two re uircd 
Surface Wala (Al) ___ Salt Crusts (Bi l) __ Surface Soil Cracks (86) 
High Water Table (A2) 
Saturation (A3) 

Water Marks (Bl) 
Sediment Deposits (82) 

Drift Deposits (B3) 
Algal Mat or Crust (B4) 
Iron Deposits (85) 
lnundalion Visible on Aeria l Imagery (87) 

Waler-Stained Leaves (89) 

Aquatic Invertebrates (B 13) 
---Hydrogen Sulfide Oder (C l ) 
---Dry-Season Water Table (C2) 

---Oxidized Rhizospheres along Living Roots (C3) 
--- (where not Ullcd) 

Presence of Reduced Iron (C4) 
-Thick Muck Surface (C7) 

___ Otha (Explain in Remark s) 

No X Depth (inches): ___ _ 
No--X-Depth (inches): ___ _ 

Sparsely Vegetated Concave Surface (88) 
--Drainage PaUems (BIO) 

--Oxidized Rhizosphcres along Living Roots (C3) 
-- (where Ullcd) 

--Crayfish Burrows (CS) 

Saturation Vis ible on Aaial Imagery (C9) 
Gcomorphi c Position (02) 

--FAC-Neutral Test (D5) 

Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? 
includes capillary lhn e) 

Yes 

Yes 

Yes No X Depth (inches): ___ _ etland Hydrology Pre,ent? Yes No X 

escribe Recorded Data (stream gauge. moniloring well, aerial ph otos, previous inspection), if available: 

cm arks: 

US Anmy Corps of Engineers Great Plains - Vasi on 2.0 

TFN 6 2/025 
: 1. ~D V 14 2014 

Addendum Dl0-1-208 DEQ Ex. 4-905



RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: -------=B"-ro'-'o"'k'-'M=incce _______ City/County: ____ __cScchc.ceccri-=dan/=S"-'h'-'a'-'i-=dan=-----Sampling Date: I 0/23/2013 

ApplicanVOwner: _R_am_ac_o_L_L_C_. __________________ State: Wyoming Sampling Point : ___ 3_0_O_U_T __ _ 

lnvestigator(s): ______ C=.... W"-'-oo""d".-'-A"-."'ld"e ______ Section, Township. Range: -=Secccc.·.c.l'-'7,---'Tcc5.c.7N=, R=84'-W"------------------

Landform (hi llslope, terrace, etc.): _____ T-'-e"-rr"a"'c-'-e ____ Local relief (concave, convex, none): ------'C'-'o"'n-'-ca'-v"'e ___ Slope (%): __ 0c..·-=2•---'v.'--_ 

Subregion (LRR): We.tan Great Plains Lat : 44.9176330961 Long: -107.014691632 Datum : NAO 1983 HARN 

Soil Map Uni t Name: SHINGLE-WIBAUX COMPLEX, COOL, 15 TO 80 PERCENT SLOPES NW'! classifical.ion : Non-aquatic resource 

Are climatic/hydrologic conditions on the si te twical for th is t ime of year? Yes X No ____ (lfno. exp lain in Remarks.) 

Are Vegetat ion ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Are "Nonn a! Circumstances" present? Yes __ X_ No 

Are Vegetation ~ - Soil __ N_o __ . or Hydrology ~natura lly problematic? (If needed, explain any answers in Ran arks.) 

SUMMARY OF F1NDINGS - Attach site map showing sampling point locations, transects, important reatures, etc . 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: Pl 17-SOIL PROFILE 

Yes 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use scientific names or plants. 

Absolute Dominant 
Tr-, Stratum (Plot size: ) %Cova s eccies? 
I. ----
2 ----
3. ----
4. ----

= Total Cover ----
San lin•/Shrub Stratum (Plot size:...ll!!'" _} 
I. Gutierrez-ia sarothre 10 Yes ----
2 ----~- ----

14 ----
~- ----

10 = Total Cova-----
Hern S1111"•m (Plot sizc:--1n1•____) 
I . Agrop)"On cristatum 30 Yes ----~- /Jromus tectorum 20 Yes ----~- Achillea millefolium 18 Yes ----
I . Alyssum desertorum 2 No ----
~- ----~- ----r ----B ----

70 = Total Cova-----
Mloodv Vine Stratum (Plot size:_) 
~ ----
~- ----

= Total Cova ----
1/o Bare Ground in Hab Stratum 20 

~emarks: 

US Army Corps of Engmcas 

Indicator 
Status 

UPL 

UPL 
UPL 

FACU 
UPL 

Is the Sampled Area 
within a Wetland? Yes 

Dominance Test Worksheet 

Number of Dom inan t Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Sl111la: 

Pa-cml of Dominant Species 

No X 

0 (A) 

4 (B) 

That Arca OBL. FACW, or FAC: 0 (NB) 

P revalence Index \\brksheet : 

Total % Cover of: Multiply by 
OBL species 0 XI = 0 
F ACW species 0 x2 = 0 
FAC species 0 x 3 = 0 
F ACU species 18 x4 = 72 
UPL species 62 x5 = 310 
Column Totals: 80 (A) 382 (B) 

Prevalmce Index = 8 / A = 4.78 

HydrophyUc VegetaUon Indicators: 

--- I - Rapid Test for Hydrophytic Vcgctatioo 
2 - Dominance Test is >50% --- 3 - Prevalmce Index is S 3.01 

--- 4 - Morphological Adaptations' (Provide supporting 
--- data in Ran arks or a, a separate sheet) 
___ Problanatic Hydrophytic Vegetation' (Explain) 

' Indicators ofhydric so il and wetland hydrology must be present, 
a.mless disrnrbed or problanatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 

TFN62/025 
1 . ,D NqV 14, 2014 

Addendum Dl0- 1-209 DEQ Ex. 4-906



RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 30OUT 

Prome DescrlpUon: (Describe to lhe depth needed lo document Ute Indicator or conrtrm the absence or Indicators). 

Dq,th Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Ranarks --- --- ---

0-3 5YR4/4 100 Clay loam --- --- --- ---
3-6 7.5YR 5/1 100 Clay loam --- --- --- ---

6-20 5YR 4/2 100 Clay loam --- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
'l')ve: C=Cmcentration. D=Depletim , RM=Reduced Matrix, CS=Covcrcd or Coated Sand Grains. 'Location: PL=Pore Lining, M=Matrix . 

Hydrlc Soll Indicators: (Applicable lo all LRRs, unles., o therwise noted). Indica tors for ProblemaUc Hydrlc Soll S": 

Histosol (AI) Sandy Gleycd Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---=== Histic Epipedm (A2) ---Sandy Rcdox (S5) ___ Coast Prairie Rcdox (AI6) (LRR F, G, H) 
_ Black Histic (A3) ---Stripped Mat rix (S6) ---Dark Surface (S 7) (LRR G) 
_ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (F I) ___ High Plains Dq,ression (Fl6) 
t---Strati fied Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or MLRA 72 & 73) 
_1 an Muck (A9) (LRR F, G, H) Dq,lded Matirx (F3) ___ Reduced Vertie (Fl 8) 

t---D<plded Below Dark Surface (Al I) ---Redox Dark Surface (F6) Red Parent Material (TF2) 
_ n,ick Dark Surface (Al2) Dq,lded Dark Surface (F7) Very Shallow Dark Surface (TF 12) 
_ sandy Mucky Mineral (S I) ---Redox Depressions (F8) Other (Explain in Ran arks) 

t---2.5 cm Mucky Peal or Peat (S2) (LRR G, H) ---
High Plains Depressions (F I 6) 3Indicators ofhydrophytic vegdation and wdland 

_ 5 an Mucky Peat or Peal (SJ) (LRR F) (M LRA 72 & 73 or LRR 1-1) hydrology must be present, unless disturbed or 
problematic. 

IR.esl.rlctlve Layer (If present): 

rwe: 
IDq,th (inches): Hydrlc Solis Present? Yes No X 

'1.anarks: 

HYDROLOGY 

Indicators minimum of oner 
Surface Wala (Al ) 
High Waler Tub le (A2) 
Saturation (A3) 

Water Marks (BI) 

Sediment Deposits (82) 
Drift Deposits (B3) 

Algal Mal or Crust (B4) 
Iron Dq,osits (85) 

uired; check all that 
___ Sall Crust s(Bll) 

Aquatic Invertebrates (Bl3) 
---Hydrogen Sulfide Oda (Cl ) 
---Dry-Season Wata- Tobie (C2) == Oxidized Rhizospheres along Living Roots (CJ) 

(where not tilled) 

Inundation Visib le on Aeria l Imagery (8 7) 
Waler-Stained Leaves (89) 

Presence of Reduced Iron ( C4) == Thick Muck Surface (C7) 
___ Otha (Explain in Remarks) 

No __ X __ Dcpth (inches): ___ _ 

No~ Depth (inches) : ___ _ 

--- ----

Second Indicators minimum of two re uircd 
__ Surface Soil Cracks (86) 

Sparsely Vegetated Concave Surface (88) 
--Drainage Pauems (Bl 0) 

--Oxidized Rhizospha-es along Living Roots (C3) 
-- (where tilled) 

Cra)'fish Burrows (C8) 

Saturation Visible on Aaial Imagery (C9) 
__ Gcomorphi c Position (02) 
__ FAC-Nculral Test (D5) 

__ Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? 

Yes 
Yes 
Yes No~ Depth (inches): ___ _ etland Hydrology Present? Yes No X 

includes capill frin e) 
cscribc Recorded Data (stream gauge, monitoring well , aeri al photos, previous inspection}, if available: 

US Army Corps of Engineers Great Plains - Vasion 2.0 

TFN 6 2/025 
1 c1 D NOV 14,2014 

Addendum D10- 1-210 DEQ Ex. 4-907



RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Si te: _______ B_ro_o_k_M_in_e _______ Cily/County: _____ S_h_e_ri_dan/_S_l_1a_i_daJ_1 ____ Sampling Date : 10/23/2013 

Appli cant/Owner: _R_am_ac_o_L_L_C_. __________________ State: Wyoming Samp li ng Point: __ _;3:..:0.c.Wc.;E::.T:._ __ 

lnvestigator(s): ______ C_ . W_oo_d~._A_._ld_e ______ Section, Township, Range: ~S-'-eccc·..clc..7,_, T:..:5:..:7-'-N"'-'-R"'S-'4W:._ _______________ _ 

Landfonn (hi llslope. terrace. etc.): -----'-R"'e"-scrvc...c.o:..:ir'--___ Local relief (concave, convex, none): ----'C"o"'n-'-ca"-v-'e ___ Slope (%): __ 0"---'-5°-'1/o'---

Subregion (LRR): Western Great Plains Lat : 44 .91 76391875 Long: -107.014856552 Datum: NAD 1983 HARN 

Soi l Map Unit Name: SHINGLE-WIBAUX COMPLEX, COOL, 15 TO 80 PERCENT SLOPES NWI classification : ~R,::6 ___________ _ 

Are climatic/hydrologic conditi ons on the site typical for thi s time of year? Yes X No ____ Ofno, explain in Remarks.) 

Are Vegetation ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Are "Nonna! Circumstances" present? Yes X No 

Are Vegetation ~. Soil __ N_o __ • or Hydrology ~naturally problematic? (If needed, explain any answers in Ran arks .) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

IHydrophytic Vegetation Present? 

IHydric Soil Presen t? 

!Wetland Hydrology Present? 

Yes 

Yes 

Yes X 

!Remarks: Pl 14-UP. P11 5-DOWN. Pl 16-SOIL PROFILE 

No X 

No X 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
trree Stratum (Plot size: ) % Cover s eccies? 
I. 

12 
----
----

13 ----
"1 ----

= Total Cover ----
Lsa• line/Shmb Stratum (Plot size:_} 
I. ----

12 
b ----

----
k ----
~ ----

= Total Cover ----
ll-lerb Stratum (P lot size:__!ml ___) 
I. Bromu.s tecforum 60 Yes 

12 . Pascopyrum smi1/,ii 35 Yes ----b Came/ina microcarpa 2 No ----
4. Aly.ssum de.serlorum 3 No ----5. ----6. ----
7 . ----
8. ----100 = Total Cover ----
Woodv Vine Stratum (Plot size:_) 
I. ----
2 ----

= Total Cover ----
1/o Bare Ground in Herb Stratum 0 

Remarks: 

US Army Corps ofEngrnecrs 

Indicator 
Status 

UPL ----
FAClJ ----
UPL 
~ ----
----

ls the Sampled Area 
within a Wetland? Yes 

Dominance Test Worksheet 

Number of Dom inant Species 
That Are OBL, FACW, or FAC: 

Tota l Number of Dominant 
Species Across Al l Strata: 

Percent of Dominant Species 

No X 

0 (A) 

2 (B) 

That Arca OBL. FACW, or FAC: 0 (A/B) 

Prevalence Index \\Ork.sheet: 

Tota l % Cover of: Multinlvbv: 
OBL species 0 X I = 

F ACW species 0 x2 = 
FAC species 0 x3 = 
F ACU species 35 x4 = 140 
UPL species 65 x5 = 325 
Column Totals: 100 (A) 465 (B) 

Prevalence Index = BIA = 4.65 

HydrophyUc VegetatJon Indicators: 

--- I - Rapid Test for Hydrophytic Vcgctatioo 
2 - Dominance Test is >50% ---
3 • Prevalence Index is .:5. 3.01 

---
--- 4 - Morphological Adaptations1 (Provide supporting 

data in Remarks or ma separate !tleet) 
___ Problematic Hydrophytic Vegetation 1 (Explain) 

1lndicators ofhydric so il and wetland hydrology must be present, 
unless disturbed or prob lanatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 

TFN62/025 
,D NV 14,2014 

Addendum D 10- 1-211 DEQ Ex. 4-908



RAMACO 

October 2014 

Brook Mine 

SOI L Sampling Point: 30WET 

~onle DescrlpUon: (Descr ibe to the depth needed to document the Indicator or conrtrm Ute absence or Indicators). 

Depth Malrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Remarks --- --- ---

0-5 2.SYR S/2 100 Clay --- --- --- ---
5-12 10YR4/2 100 Clay loam --- --- --- ---
12-20 I0YR 5/2 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'T}pe: C=Coocmtration, D=Depletioo, RM=Reduced Matrix. CS~ overed or Coated Sand Grain s. 'Location : PL=Pore Lining, M=Matrix. 

'"1ydrlc Soll Indicators: (Applicable to all LRRs, unless o therwise noted). Indica tors for Problem a Uc Hydrlc Soli s': 

f-----1-listosol (A l) - --Sandy Gleyed Matrix (S4) ---I cm Muck (A9) (LRR I, J ) 

f---Histic Epipedoo (A2) ---Sandy Redox (SS) ___ Coast Prairie Redox (A l6) (LRR F, G, H) 
Black Histic (AJ) ---Striwed Matrix (S6) ___ Dark Surface (S 7) (LRR G) == Hydrogen Sulfide (A4) ---Loamy Mucky Minera l (F l ) ___ High Plains Depressions (Fl 6) 

_ s tratified Layers (AS) (LRR F) ---Loamy Gleyed Matri x (F2) (LRR H out side or MLRA 72 & 73) 

f-----1 an Muck (A9) (LRR F, G, H) ---Deplded Malirx (F3) Reduced Vertie (F l 8) 
f---Dep lded Below Dark Surface (Al I) ---Redox Dark Surface (F6) Red Parent Material (TF2) 

1luck Dark Surface (Al 2) ---Deplded Dark Surface (F7) ___ Very Shallow Dark Surface (TF! 2) 
f---Sandy Mucky Minaai (S I) ---Redox Depressions (F8) Other (Explain in Remarks) 
_ 2.s cm Mucky Peat or Peat (S2) (LRR G, H) - --High Plain s Depressions (F l 6) 1Indicators of hydrophytic veget ation and wetland 

f-----5 an Mucky Peat or Peat (SJ) (LRR F) (MLRA 72 & 73 or LRR 1-1) hydrology must be present. unless disturbed or 
problematic. 

Resl.rlcUve Layer (I f present): 
T}pe: 
Depth (inches): Hydrlc Solis Present? Yes No X --- ----
Remarks: 

HYDROLOGY 

1--=~'~n~d•~· c~at~o~rs=m~in~i~m~u~m~o~f~o~n~e ~r =u~ir~ed;~· ~ch~e~c~k~a~ll~th~at~a=I~-...,,..---,----------- Second Indicators minimum of two re ired 
Surface Wata (Al) ___ Sa lt Cnnts (B l I) Surface Soil Cracks (B6) 
High Water Table (A2) Aquatic Invertebrates (B 13) --Sparsely Vegetated Concave Surface (BS) 
Saturation (AJ) == Hydrogen Sulfi de Oda (C t ) --Drainage Patterns (B IO) 
Water Mark s (BI) Dry-Season Water Table (C2) --Oxidized Rhizospheres along Living Roots (C3) 
Sediment Deposits (B2) Oxidized Rhizospheres along Living Roots (CJ) -- (where Ulled) 

Drift Deposits (83) (where not lllled) Crayfish Burrows (C8) 
Algal Mat or Crust (B4) Presence of Reduced Iron (C4) 

Iron Deposits (B5) == Thick Muck Surface (C7) 
Inundation Visible on Aeria l Imagery (B7) ___ Otha (Exp lain in Remarks) 

Water-Stained Leaves (B9) 

aturation Present? 
includes ca illary frin e) 

Yes X 
Yes 
Yes 

No ___ Deplh (inches): __ 6-_1_2'_' _ 
No X Deptl1 (inches) : ___ _ 

No X Depth (inches): ___ _ 

__ Saturation Visible on Aaial hnagery (C9) 
__ Ocomorph ic Position (02) 
__ FAC-Neutral Test (DS) 

__ Frost-Heave Hummocks (D7) (LRR F) 

Vetl and Hydrology Present? Yes X No 

cscribc Recorded Data (stream gauge, monitoring well. aerial photos, previous inspection), if available: 

an arks: 

US Anny Corps of Engineers Great Plains - Vasion 2.0 

TFN62/025 
.HC D NOV 14 2014 

Addendum 010- 1-2 12 DEQ Ex. 4-909



RAMACO 

October 2 01 4 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: _______ B_ro_o_k_M_in_c _______ City/County: _____ S_h_e_ri_dan/S __ h_er_i_clan _____ Samp ling Date: I 0/23/2013 

Applicant/Owner: _R_am_ac_o_L_L_C_. __________________ Statc: Wyoming Samp ling Point: ___ 3_l_O_U_T __ _ 

Invest igator(s): __ C_._W_o_o_d~, A_._I_d~c,_M_. K_as_tc_n~, s_._Wi_in_tc_rs __ Scction . Township. Range: =S-'-cc:..:·..cl-'-7,_. T'-'5'-'7-'-N"-'-'-R"'8-'-4W'-----------------

Landform (hi llslopc, terrace, etc.): -----'-R"c"'scrv;;..;..coccir'-___ Local relief (concave, convex. none): ----'C"'o-'-n-'-ca'-v-'c ___ Slopc (%) : __ 0'---'-2°"'¼ __ 

Subregion (I.RR): Western Great Plains Lat : 44.908 1872561 Long: -107.012803382 Datum: NAD 1983 HARN 

Soil Map Unit Name: CLARKELEN LOAM. 0 TO 3 PERCENT SLOPES 

Aie climatic/hydrologic conditions on the si te twical for this time of year? Yes X 

NW! classification: Non•aquatic resource 

No ____ (Ifno, exp lain in Remarks.) 

Arc Vegetation ~ -Soi l __ N_o __ . or Hydrology ~significantly disturbed? Arc "Nonn a! Circumstances" present? Yes __ X_ No 

Arc Vegetat ion ~ . Soil __ N_o __ . or Hydrology ~ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF F1NDINGS -Attach site map showing sampling point locations, transects, important features, etc. 

IHydrophytic Vegetation Present? 

IH ydric Soil Present? 

!Wetland Hydrology Present? 

Yes 

Yes X 

Yes 

No X 

No 

No X 

itcmarks: No out point taken because thb poin t wa s not a wetland. 
l'l 18 - Upstream, Pl 19 - Downstream, Pl20 - Soil Profile 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
h'c,, Stratum (Plot size: ) %Cova- seccics? 
I. ----
~- ----
tJ ----
~- ---- = Total Cover 

----

Saoline/Shmb Stratum (Plot sizc:_l 
I. Sympltoricarpo.r occidenJalis 5 Yes ----

12 ----p - - - -
~- ----
~- ----

5 = Total Cover ----
l-,crl, Stra'"m (Plot size:__lml_J 
I . Bromus inermi.r 80 Yes ----
~- Poa praJensi.r 30 Yes ----ti . ----
I. ----~- ----
~- ----
17 ----~- ----

11 0 = Total Cova ----
Woodv Vine Stratum (Plot size :_) 
~. ----
~- ----

= Total Cover ----
¼ Bare Ground in Herb Stratum 0 

Jtcmarks: 

US Army Corps of E'Jlgmca-s 

Indicator 
Status 

UPL 

UPL 
FACU 

Is Ute Sampled Area 
within a \\~lland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Pa-cait of Dominant Species 

No X 

0 (A) 

3 (B) 

That Area OBL. FACW, or FAC: 0 (NB) 

Prevalence Index \\brkshcel: 

Total % Cover of: Multiply by: 
OBL pccics 0 XI = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 30 x4 = 120 
UPL species 85 x5 = 425 
Column Totals: 11 5 (A) 545 (B) 

Prevalence Index = Bi A= 4.74 

Hydro phytlc Vegeta tlon Indicators: 

--- 1 - Rapid Test for Hydrophytic Vcgctatioo 
2 - Dominance Test is >.50% ---
3 - Prevalaice Index is .:S. 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

dal a in Remarks or oo a separate stiect) 
___ Problematic Hydrophytic Vegetation' (Explain) 

' Indicators of hydric soil and wetland hydrology must be present, 
unless disturbed or orob lematic. 

Hydrophy tlc 
Vegetation 

Yes No X Present? 

Great Plams - Vcrs10n 2.0 

TFN 6 2/025 
;, D NO V 14 , 2014 

Addendum Dl0- 1-213 DEQ Ex. 4-910



RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 31 OUT 

l'ronle DescrlpUon : (Describe to the depth needed to document the Indicator or conrlrm the absence or Indica tors). 

Depth Mat.rix Rcdox Features 
(inches) Color (moisl) % Color (moist) % ~ Loc2 Texture Rcrnarlcs --- --- ---

0-5 10YR2/l 100 Loam --- --- --- ---
5-20 2.5Y 5/3 100 Sandy loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'T}pe: C=Cmccntration. D=Depletim, RM=Rcduccd Matrix. CS=Covered or Coated Sand Grains. 'Location: PL=Pore Lining. M=Matrix. 

Hydrlc Soll Indicators : (Applicable lo all LR.Rs, unleS5 otllerwlse noted). Indicators ror Problem a Uc Hydrlc Soli s': 

Histosol (Al) Sandy Gleyed Matrix (S4) 1 cm Muck (A9) (LRR I, J) 
--- ---== Histic Epipedm (A2) ---Sandy Redox (S5) Coast Prairie Redox (Al6) (LRR F, G, 1-1) 

_ Black Histic (A3) ---Stripped Malrix (S6) Dark Surface (S 7) (LRR G) 
_ Hydrogen SUifide (A4) 

---Loamy Mucky Minera l (F l) ___ High Plains Depressions (Fl 6) 
_ Stratified Layers (A5) (LRR F) Loamy Gleyed Matri x (F2) (LRR H outside or MLRA 72 & 73) 
_1 cm Muck (A9) (LRR F, G, 1-1) X Depleted Matirx (FJ) ___ Reduced Vert ie (F l 8) 
_Depleted Below Dark Surface (Al I) ---Rcdox Dark Surface (F6) Red Parent Material (TF2) 
_ Thick Dark Surface (Al2) ---Depleted Dark Surface (F7) Very Shallow Dark Surface (TF 12) 
_sandy Mucky Min eral (S I) ---Redox Depressions (F8) Other (Explain in Remarks) 
_2.5 cm Mucky Peal or Peal (S2) (LRR G, 1-1) High Plains Depressi ons (F l 6) 31ndicators of hydrophytic vegetation and wetland 
_5 cm Mucky Peal or Peal (SJ) (LRR F) 

---
(M LRA 72 & 73 or LRR 1-1) hydrology must be present, unless disturbed or 

oroblemal ic. 
Restrictive Layer (Ir present): 
T}pe: 
Depth (inches) Hydrlc Solis Present? Yes X No --- ----
Rcrnarlcs: 

HYDROLOGY 

F--"=:.....;l::;n:.::d•:..:· c:.::at:..:o:..:rs=m:.::inc:.:i:.:.m:.::u:.:.m;_o:.:f--=oc:.:n.::.e -"r =u:.:.ir-"ed;=-· --=c:.:.he:.:<c.:k--=ac:.:11--=th-'-'at=='-'--------------- Second Indicators minimum of two re ire 
Surface Watcr (Al ) ___ Salt Crusts (Bl I) __ Surface Soil Cracks (B6) 
High Water Tobie (A2) Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (BS) 
Saturation (A3) ---Hydrogen Su lfi de Oder (Cl) --Drainage Pauems (B IO) 
Water Marks (Bl) ---Dry-Season Watcr Table (C2) --Oxidized Rh izospheres along Living Roots (CJ) 
Sediment Deposits (B2) == Oxidized Rhizospheres along Living Roets (CJ) -- (where tilled) 
Drift Deposits (BJ) (where not Ulled) Crayfish Burrows (CS) 
Algal Mat or Crust (B4) ___ Presence of Reduced Iron (C4) 
Iron Deposits (B5) ___ Thick Muck Surface (C7) 
Inundation Visible on Aeria l Imagery (B 7) ___ Othcr (Explain in Remarks) 
Water-Stained Leaves (B9) 

~o--~--~ep: ((inc~es)): ___ _ 
o ep me es : ___ _ 

__ Saturation Visible on Aerial Imagery (C9) 
__ Gcomorphic Position (02) 
__ FAC-Neutral Test (D5) 
__ Frost-Heave Hummocks (07) (LRR F) 

aturation Present? 
includes capillary frin e) 

Yes 
Yes 
Yes No X Depth (inches): ___ _ etland Hydrology Present? Yes No X 

escribe Recorded Data (stream gauge. monitoring well . aerial photos. previous inspection). if available: 

crnarlcs: 

US Anny COIJlS ofEngineers Great Plains - Version 2.0 

TFN 6 2 /025 1_~n OV14,2014 

Addendum D 10- 1-214 DEQ Ex. 4-911



RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: _______ B_ro_o_k_M_in_e _______ City/County: -----'S"h'"'e"ri-"dan/S="-'h"er'-'i-"dan=-____ Sampling Date: I 0/ 23/20 13 

Applicant/Owner: _R_am_ac_o_L_L_C_. __________________ State : Wyoming Sampl ing Point : ___ 3_2_O_U_T __ _ 

Invest igator(s): _____ M_._K_a_st_e1~1,_S_._W_in_t_ers _____ Section. Township. Range: "S-'-ec"'.-'-9.,_, T-'-5"-7-'-N-"'-'-R"'84"-'-W'-----------------

Landfonn (hillslope, terrace, etc.): _____ T-'-e"rr""a"c"-e ____ Local relief (concave, convex, none): ----'C'-o-'n-'-ca'--v-'e ___ Slope (%) : __ 0c.•.c.2'-'¼'--

Subregion (LRR) : Western Great Pla ins Lat : 44 .9303089831 Long: -107.012080834 Datum: NAD 1983 HARN 

Soil Map Unit Name: HAVERDAD-WORTirnNTON COMPLEX, 0 TO 3 PERCENT SLOPES NWI classification: Non•aquatic resource 

Arc climatiC/hydrologic conditions on the si te typica l for thi s time of year? Yes X No ____ (Ifno. expla in in Remarks.) 

Are Vegetat ion ~- Soil __ N_o __ • or Hydro logy ~ significantly disturbed? Are "Nonna! C ircumstances" present? Yes X No 

Are Vegetation ~ . Soil __ N_o __ . or Hydro logy ~ natura lly problematic? (If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Jfydrophytic Vegetation Prescnt? 

Hydric Soil Present? 

~etland Hydrology Present? 

Remarks: 
Pl 24 - Soil Profile 

Yes __ _ No X 

Yes No X 

Yes No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
tree, sicatum (Plot size: \ % Cover seccies? 
I. ----~- ----
~- ----
~- ----= Total Cover ----
Sanlin•IShmb Stratum (Plot size :..11!!' j 

n ----~- ----
~- ----
~- ----
~ - ----

= Total Cova ----
Hab Stcatum (Plot size:-1.m-1 _) 
I. Pasoopyrom smithii 30 Yes 

~- Came/ina microcarpa 5 No ----~- Bromus recrorum 60 Yes ----
4. ----
~ - ----
~- ----
7. ----
8. ----

95 = Total Cova ----
Woodv Vine Stratum (P lot size:_) 
I. ----
2. ----

= Total Cover ----
1/o Bare Ground in Herb Stratum 5 

Remarks: 

US Army COl])S ofEng meers 

Indicator 
Status 

FACU 

UPL 

UPL 

Is the Sampled Area 
within a \\~tland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Are OBL, FACW. or FAC: 

Total Number of Dom in ant 
Species Across Al l Strata: 

Percent of Domin ant Species 

No X 

0 (A) 

2 (B) 

That Area OBL. FACW, or FAC: 0 (NB) 

Prevalence Index \ \\i rk.sheet: 

Total % Cover of: Multiolvbv: 

OBL species 0 XI = 0 

F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 30 x4 = 120 

UPL species 65 x 5 = 325 

Column Totals: 95 (A) 445 (B) 

Prevalence Index = Bi A = 4.68 

Hydrophytlc Vegetation Indicators: 

--- I - Rapid Test for Hydrophytic Vegetati on 

2 - Dominance Test is >50% --- 3 - Prevalen ce Index is~ 3.01 

---
4 - Mol])hological Adaptations' (Provide 9.lpporting --- data in Remarks or oo a separate sheet) 

___ Problematic Hydrophytic Vegetation' (Explain) 

'Indicators of hydric so il and wetland hydrology must be present. 
un less disturbed or problematic. 

Hydrophytlc 
Vegetation 

Ye, No X Present? 

Great Plams - Version 2.0 

TFN 6 2/025 
, "D OV 14,2014 _u 

Addendum D10- 1-2 15 DEQ Ex. 4-912



RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 320UT 

IProOle DescrlpUon: (Describe lo the depth needed lo document Ille Indicator or confirm the absence or lndtca lors). 

Depth Matrix Rcdox Features 
(inches) Color (moisl) % Color (moist) % ~ Loc1 Texture Ranan:s --- --- ---

0-5 IOYR4/3 100 Loam --- --- --- ---
Fine sandy 

5-20 IOYR 5/3 100 loam --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
--- --- --- ---

'Type: C=Cmcenlralion. D=Deplelim , RM=Reduced Matrix. CS=Covered or Coated Sand Gra ins. 2Location: PL=Pore Lining, M=Malrix. 

1-!ydrtc Soll lndlcalors: (Applicable to all LRRs, unless olllerwlse noted). lndlcalors for ProblennUc Hydrlc Solis': 

>---Histosol (A l ) ---Sandy Gleyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) 

Hist ic Epipedm (A2) ---Sandy Redox (S5) Coast Prairie Redox (A 16) (LRR F, G, H) 

- Black Histic (A3) Stripped Matrix (S6) Dark Surface (S 7) (LRR G) ---
>---Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) ___ High Plains Depressions (F l 6) 

_ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside of MLRA 72 & 73) 

I cm Muck (A9) (LRR F, G, H) ---Depleted Matirx (F3) ___ Reduced Vertie (F IS) == Dep leted Below Darlc Surface (Al I) ---Redox Dark Surface (F6) ___ Red Parent Material (TF2) 

Thi ck Darl< Surface (A 12) Depleted Dark Surface (F7) Very Shallow Darl< Surface (TFI 2) ---
>---Sandy Mucky Minaai (SI) ___ Redox Depress ions (F8) ---Other (Explain in Ran arks) 

_ 2.5 cm Mucky Peal or Peal (S2) (LRR G, H) ---High Plains Depressions (F I 6) ' Indicators of hydrophytic vegetation and wetland 

>---5 cm Mucky Peat or Peal (S3) ( LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present, unless disturbed or 
problematic. 

ReslrlcUve Layer (If present): 

11)Pe: 
j)epth (inches) Hydrlc Soli s Present? Yes No X 

jlemarks: 

HYDROLOGY 

Indicators minimum of oner uirecl; check all that a I 
Surface Water (Al) ___ Salt Crusts (B l I) 

High Water Tobie (A2) Aquatic Invertebrates (B 13) 

Saturation (A3) == Hydrogm Sulfide Oder (Cl) 
Water Marks (B ! ) Dry-Season Water Table (C2) 
Sedimenl Deposits (82) ---Oxidized Rhizospheres along Living Rools (C3) 

Drift Deposits (B3) --- (where not Ulled) 

Alga l Mat or Crust (134 ) ___ Presence of Reduced Iron (C4) 

Iron Deposils (85) Thick Muck Surface (C7) 

Inundation Visible on Aerial Imagery (87) Otha- (Explain in Remarl<s) 

Water-Slained Leaves (89) 

No X Depth (i nches): 
No--X--Depth (inches): ----

--- ----

Second lndicators minimum of two re ired 
__ Surface Soil Cracks (86) 

Sparsely Vegetated Concave Sur face (88) 
--Drainage Pauems (BI 0) 

Oxidized Rhizospheres along Living Roots (CJ) 

(where Ulled) 

Crayfish Burrows (C8) 

Saturati on Visible on Aaial Imagery (C9) 
--Geomorphic Position (02) 

F AC-Neutral Test (D5) 

__ Frost-Heave Hummocks (07) (LRR F) 

aturation Present? 
includes capi llary fringe) 

Yes 

Yes 

Yes No X Depth (inches): ___ _ eU1nd Hydrology Present? Yes No X 

cscribc Recorded Data (stream gauge. moni toring well, aerial ph otos, previous inspection). if avai lable : 

em arks: 

US Army Corps of Engineers Great Plains - Va si on 2.0 

TFN 6 2/02 5 
H~ D NOV 14 2014 

Addendum Dl0- 1-2 16 DEQ Ex. 4-913



RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

ProjecVSilc: _______ B_ro_o_k_M_i_n_e _______ Cily/Counly: _____ S_h_c_ri_dan/S __ h_cr_i_clan _____ Sampling Date: I 0/23/2013 

ApplicanVOWner: _R_am_a_co_L_L_C_. __________________ Stale: Wyoming Sampl ing Point: ___ 3_2_W_E_T __ _ 

lnvcstigator(s): _____ M_._K_a_st_cn~._S_._W_i_nl_er_s _____ Scction. Township. Range: _S_cc_._9~· T_5_7_N~._R_84_W _________________ _ 

Landfonn (hillslopc. terrace. etc.): ----'Dr=a;.;;in"'a.,gc'-'-bo""t""to;.;;m.;_ __ .Local relief (concave, convex, none): ----"C""o-"n"ca"'v"'c ___ Slopc (%) : __ .;..0-.;:.3"-%;__ 

Subregion (LRR): Wcs.ern Great Plains Lal : 44.9303 73 7793 Long: -107.012024671 Datum: NAD 1983 HARN 

R6 & R6r Soi l Map Unit Name : HAVERDAD-WORTH ENTON COMPLEX, 0 TO 3 PERCENT SLOPES NWl classifi calion : 

Arc climatidhydrologic condilioo s on the site typical for this time of year? Yes X No ____ (Ifno. expla in in Remarks.) 

Are Vegetation ~ -Soil __ N_o __ , or Hydrology ~ significantly disturbed? Arc ''Nonna! Circumstances" presail? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ . or 1-lydro logy ~natura lly problematic? (If needed. explain any answers in Remarks.) 

SUMMARY OF FINDINGS- Attach site map showing sampling point locations, transects, important features, etc. 

Hydroph)t ic Vcgdalion Present? 

Hydric Soil Present? 

Wdland Hydrology Present? 

Remarks: 

Yes 

Ycs __ x_ 

Yes 

No X 

No 

No X 

P121 - Upstream. Pl22 - Downstream. P123 - Soil Profile 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
!Tree Stratum (Plot size: _!.nil· J % Cover seccies? 
I. Popu/u.s dehoides --,o-o- Yes ----

12 ----
13 ----
1-1 ----

100 = Total Cover ----
lSanlino/Shmb Slral.um (Plot sizc :-1 
I. ----

12 ----
~ - ----ft ----
~- ----= Total Cover ----
Herb Stratum (Plot sizc:---1.!JJ.1 _) 
I. Paxopyrum smilhii 15 No ----
~- Poa praJensis I 00 Yes ----
13 ----1,1 . ----~- ----
K; . ----
7. ----
~ - ----

11 5 = Total Cover ----
Woodv Vine Slra01m (Plot size:_) 
I. ----

12 ----= Total Cover ----
1/o Bare Ground in Herb Stratum 0 

Remarks: 
1>4 1 - Upstream. P42 - Downstream. P43 - Soil Profile 

US Amny Corps ofEngmcers 

Indicator 
Status 
FAC 

----

FACU 
FACU 

----

Is the Sampled Area 
within a \\~tland? Yes 

Dominance Test Worksheet 

Number of Dominant. Species 
Thal Arc OBL. FACW, or FAC: 

Total Number of Dominil11t 
Species Across Al l Strata: 

Pa-call of Dominant Species 

No X 

I (A) 

2 (B) 

That Area OBL. FACW, or FAC: 50 (A/8) 

Prevalence Index \\b rksheet: 
Total % Cover of: Mu ltio lv bv: 

OBL species 0 x I = 0 
F ACW species 0 x2 = 0 
FAC species 100 x3 = 300 
F ACU species II 5 x4 = 460 
UPL species 0 x5 = 0 
Column Totals: 215 (A) 760 (B) 

Prevalence Index = B/ A= 3.53 

HydrophyUc Vegeta Uo n Indicators: 

--- 1 - Rapid Test for Hydrophytic Vegetat ion 
2 - Dom inancc Test is >50% --- 3 - Prevalence Index is~ 3.01 

--- 4 - Morphological Adaptations' (Provide supporting --- dara in Ran arks or oo a separate fficet) 
___ Problemalic Hydrophytic Vegetation' (Explain) 

'Indicators ofhydric soil and wetland hydrology must be present. 
unless di&urbcd or problematic. 

Hydrophy Uc 
Vegetation 
Present? Yes No X 

Great Plams - Version 2.0 

TFN 6 2/025 ,2014 
D NOV 14 

Addendum Dl0- 1-2 17 DEQ Ex. 4-914



RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 32WET 

j'ronle DescrlpUon: (Describe to the depth needed lo document U1e Indicator or confirm Ole absence or Indica tors). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moisl.) % ~ Loc1 Texture Remarl<s --- --- ---

0-5 I0YR 4/2 100 Loam --- --- --- ---
5-20 I0YR 3/2 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
11ype: C=Concentration. D=Depletion, RM=Reduced Matrix. CS=Covered or Coated Sand 0min s. 1tocation: PL=Pore Lining. M=Matrix . 

!-lydrtc Soll Indicators: (Appllcable lo all LRRs, unles, otherwise noted). Indicators ror ProblemaUc Hydrlc Soil s': 

>----Histosol (Al) ---Sandy Gleyed Matrix (S4) 
---

I cm Muck (A9) (LRR I, J) 
_ Hist.ic Epipedon (A2) ---Sandy Redox (S5) Coast Prairie Redox (A16) (LRR •; G, H) 

>----Black Hisl.ic (AJ) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 

>----Hydrngen Su lfide (A4) ---Loamy Mucky Mineral (F l) ___ High Plains Depression s (Fl6) 

_ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR 1-1 outside or MLRA 72 & 73) 

>----I an Muck (A9) (LRR •~ G, 1-1) X Deplded Maline (F3) Reduced Vertie (F l 8) 

_Deplded Below Dark Surface (A ll) Redox Dark Surface (F6) Red Parent Material (TF2) 

Thick Dark Surface (Al2) Deplded Dark Surface (F7) Very Shallow Dark Surface (TFI 2) 

>----Sandy Mucky Minaai (SI) ---Redox Depressions (F8) ---Other (Explain in Remarl<s) 

_2.s cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (F l 6) ' Indicators of hydrophyt ic vegdation and wetland 

>------5 an Muc~-y Peal or Peat (SJ) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 
problematic. 

~ esl.r lctive Layer (Ir present): 

riwe: 
Depth (inches): Hydrlc SoUs Present? Yes X No 

Remarks: 

HYDROLOGY 

Indicators minimum of oner uired; check all tl1at 
Surface Wat a (Al) 

High Water Tob ie (A2) 
Saturation (AJ) 

Sediment Deposits (82) 

Drift Deposits (BJ) 
Algal Mat or Crust (84) 

Iron Deposits (85) 
Inundation Visible on Aeria l Imagery (87) 

Water-Stained Leaves (B9) 

No 

___ Sall Crusl.s (B 11) 

Aquatic Invertebrates (B 13) 
---Hydrogen Su lfide Oda (C l) 
---Dry-Season Wala Tobie (C2) 

---Oxidized Rhizospheres along Living Roots (C3) 
--- (where not tilled) 

Presence of Reduced Iron (C4) 
==111ick Muck Surface (C7) 
___ Otha (Exp lain in Remarks) 

X Depth (inches) : ___ _ 
No--X--• epth (inches): ___ _ 

--- ----

Second Indicators min imum of two re uired) 
__ Surface Soil Cracks (B6) 

Sparsely Vegetated Concave Surface (BS) 
- X-Drainage Pauems (B IO) 

--Oxidized Rhizosphaes along Living Roots (CJ) 
-- (where tilled) 

__ Crayfish Burrows (CS) 
__ Saturation Visible on Aaial Imagery (C9) 

Gcomorphic Position (02) 
F AC-Neutral Tesl. (05) 

__ Frost-Heave Hummocks (07) (LRR F) 

aturation Present? 

Yes 

Yes 
Yes No X Depth (inches): ___ _ eti and Hydrology Present? Yes No X 

includes ca ill fringe) 
cscribe Recorded Data (stream gauge. monitoring well. aeri al photos. previous inspection). if available: 

US Army Corps of Engineers Great Plains - Va-si on 2.0 

TFN62/025 
-~ D NO V 14,2014 
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RAMACO 

October 2014 

Brook Min e 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: ------~8---ro __ o __ k __ M~in __ e _______ City/County: _____ S~h~e~ri~dan/S=~h~er'-i __ dan= ____ Sampling Date : I 0/23/2013 

Applicant/Owner: ---R_an_1 __ ac'-o'-L'--L---C'-. __________________ Statc: Wyomi ng Sampling Point: ___ 3_3_O_U_T __ _ 

Invcst igator(s): _____ M=. __ K __ a---st __ cn~, __ S __ ._W __ in __ t __ crs~ ____ Scction , Township, Range: __ Sc'-c __ . __ 9 __ ,T'-5_7 __ N __ , __ R __ 84_W _________________ _ 

Landfonn (hil lslopc, terrace, etc.) : _____ Tc_rr_a_c_c ____ Local rclicf(concavc, convex, none): ____ C_o_n_ca_v_c ___ Slopc (%): ___ 5_¾_, __ 

Subregion (LRR) : Western Great Plauis Lat : 44 .9270063377 Long: -107.001777374 Datum: NAD 1983 HARN 

Soil Map Unit Name: HAVERDAD-WORTHENTON COMPLEX, 0 TO 3 PERCENT SLOPES NWI classi fi cati on: Non.aquatic resource 

Are climatic/hydrologic conditions on the site typica l for this time of year? Yes X No ___ _ (Ifno, exp lain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ , or Hydro logy ~ signi ficantly disturbed? Arc ''Nonn a! Circumstances" present? Yes __ X_ No 

Are Vegetation ~ . Soil __ N_o __ , or Hydrology ~ naturally problematic? (lfnceded. explain any answers in Ran arks.) 

SUMMARY OF FINDINGS - Attach sit e map showing sampling point locations, transects, important fe atures, etc. 

Hydrophyt ic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: 
P128 - Soil Profi le 

Yes No X 

Yes X No 

Yes No X 

VEGETATION - Use sc ientiflc names of plants. 

Absolute Dominant 
Tree Stratum (Plot size: ) % Cover Seecies? 
I. ----
2. ----
3 ----
4. ----= Total Cover 

----

Sanlin• iShmb Stratum (Plot sizc:...l!!!.1 J 
I. ----
2. ----
3. - ---
1 ----
~. - ---

= Total Cover ----
IHerb St,atum (Plot size:---1fil1 _) 
I. Agropyron cristaJum 90 Yes 
2. AJyssum desertorum 5 No ----
13 ----
~ . ----
15 - ---k;. ----
7. ----
~ . ----

95 = Total Cover ----
Mloodv Vine Stratum (P lot size:_) 
I. ----

12 ----
= Total Cover ----

¼ Bare Ground in Herb Stratum __ 5_ 

!Remarks: 

US Army Corps of Engmecrs 

Indicator 
Status 

----

UPL - ---
UPL 

--- -

----

----

Is Ille Sampled Area 
within a \\lelland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
Thal Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al I Strata: 

Percait of Dominant Species 

No X 

0 (A) 

I (B) 

That Area OBL. FACW, or FAC: 0 (NB) 

Prevalence Index \\\>rksheel : 
Total % Cover of: Multiply by: 

OBL species 0 XI = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 0 x4 = 0 
UPL species 95 x5 = 475 
Column Totals: 95 (A) 475 (B) 

Prevalaice Index= 8/A = 5.0 

HydrophyUc VegelaUon Indlcalors: 
I - Rapid Test for Hydrophytic Vegetatioo ---
2 - Dominance Test is >50% ---
3 - Prevalmce Index is S 3.01 

---
4 - Morphological Adaptations' (Provide supporting --- data in Remarks or rn a separate sheet) 

___ Problem atic Hydroph)'tic Vegetation' (Explain) 

'Indicators ofhydric soil and wetland hydrology must be present , 
unless disturbed or prob lematic. 

HydrophyUc 
Vegetallon 

Yes No X Present? 

Great Pl ams - Vcrs10n 2 .0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

SOI L Sampling Point: 330UT 

"1-onle DescrlpUon: (Describe to the depth needed to document the Indicator or confirm U1e absence or Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarl<s --- --- ---

0-6 IOYR3/2 100 Loam --- --- --- ---
6-20 2.5Y 5/3 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
--- --- --- ---

'l)pe: C=Concentration, D=Depletion , RM=Reduced Matrix. CS=Covered or Coated Sand Grain s. 'Location : PL=Pore Lin ing, M=Matrix . 

-lydrlc Soll Indicators: (Appllcable to all LRRs, unless otherwise noted). Indica tors for ProblemaUc Hydrlc Soll .,: 

Histosol (Al ) ---Sandy Gleyed Matrix (S4) ---1 cm Muck (A9) (LRR I, J) == Histic Epipedon (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al6) (LRR F, C , H) 
_ Black Histic (A3) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR C) 
_ Hydrogen Sulfide (A4) Loamy Mucky Minera l (Fi ) ---High Plains Depressions (Fl6) --- ---
_ Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

_1 cm Muck (A9) (LRR F, C , H) X Depleted Matirx (FJ) Reduced Vertie (F l 8) 
_ Dep leted Below Dark Surface (Al I) Redox Dark Surface (F6) Red Parent Material (TF2) 
_ 11,ick Dark Surface (A l 2) ---Depleted Dark Surface (F7) ___ Very Shallow Dark Surface (TFI 2) ---
_ Sandy Mucky Mineral (SI) ---Redox Depressions (F8) Other (Explain in Remarl<s) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR C, H) ---High Plains Depressions (F l6) 31ndicators ofhydrophytic vegetation and wetland 

hydrology must be present. unless disturbed or _5 an Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) 
oroblcmatic. 

Rest.rlcUve Layer (If present): 

l)pe: 
Depth (inches): IHydrlc Soil s Present? Yes X No --- ----
Remarks: 

HYDROLOGY 

!'-"============"""-ired;=· -"ch"'e"c"k-"a"ll-"th'-'at=• =I,.,_ _____________ Second Indicators minimum of two re uircd 
___ Salt Crusts (8 11 ) __ Surface Soi I Cracks (86) 

Waler Marks (BI) 

Sediment Deposits (82) 

Drift Deposits (83) 
Algal Mat or Crust (84) 
Iron Deposits (85) 

Aquatic Invertebrates (813) Sparsely Vegetated Concave Surface (88) 
---Hydrogen Sulfide Oda (Cl) --Drainage Pallems (B 10) 

---Dry-Season Watcr Table (C2) --Oxidized Rhizospheres along Living Roots (C3) == Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 

(where not Ulled) --Crayfish Burrows (CS) 

--Saturation Visible on Aerial Imagery (C9) 
--Geomorphic Position (D2) 

Inu ndation Visib le on Aeria l Imagery (87) 
Waler-Stained Leaves (89) 

___ Presence of Reduced Iron (C4) 
___ Thick Muck Surface (C7) 

___ Other (Explain in Remarlcs) FAC-Neulral Test (D5) 
__ Frost-Heave Hummocks (D7) (LRR F) 

emarl<s: 

US Army Corps of Engineers 

Yes 

Yes 
Yes 

~o--~--~ep: ((in~hes)): ___ _ 
0 ep In JCS : ___ _ 

No X Depth (inches): ___ _ eUand Hydrology Present? Yes No X 

Great Plains - Vasion 2.0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: ------~B_ro_o_k_M_in_e _______ City/County: _____ S_h_e_ri_dan/S __ h_cr_,_· dan _____ Sampling Dale: I 0/23/2013 

Applicant/Owncr: _R_am_a_co_LL_C_. __________________ Slate: Wyoming Samp ling Point: __ _:3:.:3:.:W.ccE::T.:_ __ 

Investigator(s): _____ M_._K_a_st_e~n._S_._W_i_nt_e_rs _____ Section , Township. Range: c:cS.ccecc.c·.:.9._, Tc,;5:.:7..:cN.;,.•..:cR:.:84:.:W.:_ ________________ _ 

Landfonn (hillslope, terrace, etc.): __ _:D::.;.;ra"'in:.:a.,g-'-e -'-bo"'t"'to"'n"-1 ___ Local relief (concave, convex, none): ____ c_o_n_ca_v_e ___ Slope (%) : __ .;.0·-=2-'-%'--

Subregion (LRR) : Western Great Plains Lat : 44.9270665342 Long: -107.001424655 Datum: NAO 1983 HARN 

Soi l Map Unit Name: HAVERDAD-WORTI-IENTON COMPLEX. 0 TO 3 PERCENT SLOPES NW! classification: ______ R_6.:.&_R_6.;.r ____ _ 

Arc climatic/hydrologic conditions on the site typical for this time ofyeM? Yes X No ____ (lfno, exp lain in Remarks.) 

Are Vegetation ~ . Soi l __ N_o __ , or Hydrology ~ significantly disturbed? Arc "Nom1al Circumstances" present? Yes X No 

Aie Vegetation ~ . Soil __ N_o __ , or Hydrology ~ naturally problematic? (lfnecdcd, explain any answers in Ran arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Jfydric Soil Present? 

~etland Hydrology Present? 

Remarks: 

Yes 

Yes X 

Yes X 

"1 25 -Upstream. Pl26. Downstream. Pl 27. Soil Profi le 

No X 

No 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
lrrcc Stratum (Plot size: ...!ml.) % Cover seecies? 

Salix exigua 50 Yes ----
----

B ----

----
50 = Total Cover ----

Sanline/Shrub Stratum (P lot size:-j 

h ----ll ----b. ----
ll 
~- ----

----
= Total Cover ----

IHcrh ~1ca1um (Plot size:_lfil' _) 
I. Convo/,,ulu sanien.sis 5 No 

12 Agropyron crislaJum 15 No ----
13 Poapra1ensis 90 Yes 
4 . Rume.xcri.spu.s 25 No ----5. Cirsium arvense 5 No ----
6. ----
7. ----
8. ----140 = Total Cover ----
Woodv Vine Stratum (P lot S1ze:_) 
I. ----
2. ----= Total Cover ----
¼ Bare Ground in Herb Stratum 0 

Remarks: 

US Army Corps of Engmccrs 

Indicator 
Status 
FACW 

UPL 
UPL 
~ 

FAC 
FACU 

I s Ule Sampled Area 
within a Wetland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
Thal Aie OBL, FACW, or FAC: 

Total Number of Domin an t 
Species Across All Strata: 

Percent of Dom inant Species 

No X 

I (A) 

2 (B) 

Thal Aiea OBL, FACW, or FAC: 50 (A/B) 

Prevalence Index \\br~hcel : 
Total % Cover of: Multinlv bv: 

OBL species 0 XI = 0 
F ACW species 50 x2 = 100 
FAC species 25 X 3 = 75 
F ACU species 95 x4 = 380 
UPL species 20 X 5 = 100 
Column Totals: I 90 (A) 655 (B) 

Prevalence Index = Bl A= 3.45 

HydrophyUc VegetaUon Indicators: 

--- 1 - Rapid Test for Hydrophytic Vegetatim 
2 • Dominance Test is >50% ---
3 - Prevalence Index is 5 3.01 

---
--- 4 . Morphological Adaptations' (Provide supporting 

data in Rcnarks or rn a separate 91eet) 
___ Problanatic Hydrophytic Vegetation' (Explain) 

1lndicatoo of hydric soil and wetland hydrology must be present . 
unless di~rbed or oroblcnatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Pl ams - Vcrs10n 2 .0 

TFN 6 2/025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 33WET 

Pronle DescrlpUon: (Descr ibe to the depth needed to document tJ,e Indicator or conrlrm tlle absence or Indi cators). 

Depth Motrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Remarks --- --- ---

0-l 10YR 3/ l 100 Loam --- --- --- ---
2-10 10YR4/ I 100 Clay loam --- --- ---
10-20 I0YR 5/3 98 I0YR8/8 2 C PL Clay loam Very gravelly --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- - -- - - - ---

'T)pe: C=Cmcentration, D=Depletim , RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining, M=Matrix . 

Hyd rlc Soll Indicators: (Applicable In all LRRs, unless otherwise noted). Indica tors for Problematlc Hydrlc Soli s': 

Histosol (Al) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) - --- ---
Sandy Redox ($5) Coast Prairie Redox (Al 6) (LRR F, C, H) _ Histic Epipedm (A2) ---

_ Black Hist ic (AJ) ---Stripped Mal rix ($6) Dark Surface (S 7) (LRR C) 

_ Hydrogen Su lfide (A4) ---Loamy Mucky Mineral (F l ) ---High Plains Depressions (F l 6) 
_ Stratified Layers (A5) (LRR F) Loamy Gleyed Matrix (F2) (LRR H oul slde of M LRA 72 & 73) 

_I an Muck (A9) (LRR F, C, H) --X--Depleted Matin< (F3) Reduced Vertie (F l8) 

_ Dep leted Below Dari< Surface (Al I) ---Redox Dark Surface (F6) ---Red Parm! Material (TFl) 

Thick Dari< Surface (A l 2) Depleted Dark Surface (F7) ---Very Shallow Dari< Surface tTFl 2) 

_ Sandy Mucky Minera l (Sl) ---Redox Depressions (F8) ---Other (Explain in Remarks) 

_ 2.5 cm Mucky Peat or Peat (S2) (LRR C, H) ---
High Plains Depressions (F l 6) 31ndicalors of hydrophy1ic vegetation and wet land 

hydrology must be present, unless disturbed or _5 an Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) 
problemali c. 

Restr lcUve Layer (If present): 

T)pe: 
Depth (inches): i,iydr lc Solis Present? Yes X No --- ----
Rernarl<s: 

HYDROLOGY 

>--~---~- ----~-u_ired;~ · _ch_e_c_k_a_ll _U_,a_t~a~ l~ _____________ Sccond Indicators minimum of two re ired 

Saturation (AJ) 
WaterMarl<s(BI) 
Sediment Deposits (Bl) 

Drift Deposits (BJ) 

Algal Mat or Crust (B4) 

Iron Deposits (BS) 

___ Salt Cmst s (BI I) __ Surface Soil Cracks (B6) 

Aquati c Invertebrates (B 13) Sparsely Vegetated Concave Surface (BS) 
---Hydrogai Sulfide Oder (Cl) X Drainage Paltem s (BIO) 
---Dry-Season Water Table (C2) Oxidized Rhizospheres along Living Roots (C3) 
---Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 

--- (where not Ulled) __ Crayfish Burrows (CS) 

__ Saturation Visible on Aerial Imagery (C9) 
Gcomorphi c Position (02) 

lnundalion Visible on Aerial Imagery (B 7) 

Presence of Reduced lron (C4) == Thick Muck Surface (C7) 
___ Other (Exp lain in Remarl<s) F AC-Neutral Test (D5) 

US Army Col])s of Engineers 

Yes 

Yes 
Yes 

No X Depth (inches) : 
No--X--Depth (inches): ----

No--X--Depth (inches): ___ _ 

__ Frost-Heave Hummocks (D7) (LRR F) 

etl and Hydro logy Present? Yes X No 

Great Plains - Va si on 2 .0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

ProjecVSite: ------~B_ro'-o'-k-'-M_in_c _______ City/County: _____ S_h_c_ri_danl __ Sl_,a_idan _____ Samp ling Date: I 0/23/2013 

Applicant/Own a : _R_an_,_ac_o_L_L_C_. _ ___________ ______ State: Wyoming Sampling Point : _ _ _ 3:_4:.:O:..:U:_T.:.._ __ 

lnvestigator(s): ____ _:_:M:.c·-=.K:::a:::;st:.::e:on,c.:S:..:·.cwc.:i:.:nt:.:e:..:rs'-____ Section, Township, Range: "S-'-ec:..:·..c.9.,_, T-'-5'-'7-'N-"'-'-R:.:84"-'-W'------------------

Landform (h illslopc, terrace, etc.): ___ T:.;eccrr.ca.c.ce'-o'-'f-'o-"x-'-bo=-'c...v ___ Local relief (concave, convex, none): ___ ...;C:.;occn.c.ca=-v..c.e ___ Slope (%) : ---'-0--"3-'-%'---

Subregion (LRR) : Westan G<cat Plain s Lat : 44.9229864969 Long: -106.996404636 Datum: NAO 1983 HARN 

Soil Map Unit Name: HAVERDAD-WORTHENTON COMPLEX, 0 TO 3 PERCENT SLOPES NWI classification: Non-aquatic resource 

Arc climaticlhydrologic conditions on the site typical for thi s time of year? Yes X No ____ (lfno, explain in Remarks.) 

Are Vegetat ion ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Are "Normal Circumstances" present? Yes X No 

Are Vegetation ~ - Soil __ N_o __ . or Hydrology ~nawrally problematic? (If needed. explain any answers in Ranarlcs.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydr ic Soil Present? 

~etland Hydrology Present? 

Remarks: 
1> 132 -Soil Profi le 

Yes 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION- Use scientific names of plants. 

Absolute Dominant 
lr,e• ~"atum (Plot size: ) %Cova s eecies? 

----b 
----

~- ----~- ----
= Total Cover ----

~aelin• IShrub Stratum (P lot size:...lfil1 j 
Erica.merla nauseosa IO Yes 

~- ----
----b. ----II . ----

5. ----
10 = Total Cover ----

IHah s i,atum (Plot size:--1.ur _) 
t. Agropyron cristaJum 30 Yes 

~ - Alyssum deserlorum 2 No ----
13 ----
4. ----
5. ----6. ----
7. ----
8. ----

32 = Total Cover ----
Woodv Vine Stratum (P lot size:__) 
I. ----
2. ----

= Total Cova ----
1/o Bare Ground in Herb Stratum 65 

Ranarlcs: 

US Army Corps of Engineers 

Indicator 
Staws 

UPL 

UPL 
UPL 

----

Is the Sampled Area 
within a Wetland? Yes 

Dominance Test Worksheel 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Tolal Number of Dominant 
Species Across Al l Strata: 

Pcrcall of Dom inant Species 

No X 

0 (A) 

2 (B) 

That Area OBL. FACW, or FAC: 0 (NB) 

Prevalence Index \\brkshcel: 

Tot.al % Cover of: Multiolv bv: 
OBL species 0 x i = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 0 x 4 = 0 
UPL species 42 x5 = 210 
Column Totals: 42 (A) 210 (B) 

Prcvalm ce Indc:x = BIA= 5.0 

HydrophyUc VegelaUon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetatioo 
2 • Dominance Test is >50% ---
3 - Preva lence Index is :5 3.01 

---
--- 4 - Morphological Adapl.ation s1 (Provide supporting 

dala in Remarks or rn a separate sheet) 
___ Problanatic Hydrophyt ic Vegetation' (Explain) 

'Indicators ofhydric soil and wetland hydro logy must be present, 
unless disturbed or orob lanatic. 

HyclrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Vcrsaon 2.0 
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RAMACO 

October 2014 

Brook Min e 

SOIL Sampling Point: 340UT 

P,.onle DescrlpUon: (Describe to the depth needed lo document the Indicator or connrm Ule absence or Indica tors). 

Dqith Matrix Rcdox F cal urcs 
(inches) Color (moist) % Color (moi!I.) % ~ Loc2 Texture Remarl<s --- --- ---

0-3 I0YR4/3 100 Clay loam --- --- --- ---
J-10 l0YR 5/4 100 Clay loam --- --- --- ---
10-20 I0YR 6/4 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
- - - --- - -- ---

'T),pc: C=Conccntration, D=Dcplction, RM=Reduced Matrix. CS=Covcrcd or Coated Sand Grains. 'Location: PL=Pore Lining, M=Matrix . 

·lyd rlc Soll Indicators: (Applicable lo all LRRs, unless otherwise noted). Indicators ror ProblemaUc Hydrlc Soil s': 

,__ Histosol (Al) ---Sandy Glcycd Matrix (S4) 
---

I cm Muck (A9) (LRR I, J) 

,__ Histic Epipedrn (Al) ---Sandy Rcdox (S5) Coast Prairie Redox (Al 6) (LRR F, G, H) 

Black Hie, ic (AJ) Stripped Matrix (S6) Dark Surface (S 7) (LRR G) ---
,__ Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (F l ) ___ High Plains Depressions (Fl6) 
_ Stratified Layers (A5) (LRR F) ---Loamy Glcyed Matrix (F2) (LRR H outside or MLRA 72 & 73 ) 

,__ I cm Muck (A9) (LRR F, G , H) ---Depicted Matirx (FJ) Reduced Vertie (Fl 8) 

_Depicted Below Dark Surface (Al l ) Redox Dark Surface (F6) ---Red Parent Material (TF2) 

111ick Dark Surface (Al 2) Depicted Dark Surface (F7) Very Shallow Dark Surface (TFl 2) 
,__ Sandy Mucky Mineral (SI) ---Redox Depressions (FS) Other (Explain in Remarks) 
_ 2.5 cm Mucky Peat or Peal (S2) (LRR G , H) High Plains Depressions (F l 6) 11ndicators ofhydrophytic vegetation and wetland 

,__5 cm Mucky Peat or Peat (SJ) (LRR F) 
---

(M LRA 72 & 73 or LRR H) hydrology must be present, unless disturbed or 
problematic. 

~ estrlcUve Layer (Ir present) : 

()pc: 
Pep th (inch cs): Hydrlc Solis Present ? Yes No X --- ----
Remarks: 

HYDROLOGY 

>--~ J_nd_i_cat_ors~n_1_in_im_um_o_f_o_ne_r~_ui_rcrl;~· _cl_,c_ck_al_l _th_a_t a~ ~'~------------- Second Indicators minimum of two re uired 
Surface Water (Al) ___ Salt Cru sts (Bl I) __ Surface Soil Cracks (86) 
High Waler Table (A2) Aquat ic Invertebrates (B 13) Sparsely Vcgclatcd Concave Surface (BS) 
Saturation (AJ) ---Hydrogen Sulfide Oder (C l ) --Drainage Patterns (BIO) 
Water Marks (BI) ---Dry-Season Water Table (C2) --Oxidized Rh izosphercs along Living Roots (CJ) 

Sediment Deposits (82) == Oxidized Rhizospheres along Living Roots (CJ) -- (where Ulled) 
Drift Deposits (BJ) (where not tilled) Crayfish Burrows (CS) 
Algal Mat or Crust (84) Presence of Reduced Iron (C4) Saturation Visible on A.,-ial Imagery (C9) 
Iron Deposits (85) - Thick Muck Surface (C7) Geomorphic Position (D2) 
Inundation Vi sible on Aeria l Imagery (87) ___ Other (Explain in Remarlcs) FAC-Neutral Tee, (D5) 
Water-Stained Leaves (89) __ Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? 
includes capi ll frin e) 

Yes No __ x __ Deplh (inches): ___ _ 

Yes 
Yes 

No X Deptl1 (inches): ___ _ 
No X Depth (inches): ___ _ 'etland Hydrology Present? Yes No X 

cscribe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspection) , if available: 

emarl<s: 

US Army Corps of Engineers Great Plains - Vasi on 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

ProjecVSite: ------~B~ro~o~k~M~in~e _______ City/County: ----~S~h~•~ri=daJ=J/~S~h~a-~i=daJ=1 ____ Samp ling Dale: I 0/23/2013 

ApplicanVOwner: _R_an_,_ac_o_L_L_C_. __________________ State: Wyomi ng Sampl ing Point: ___ 3_4_W_E_T __ _ 

Jnvestigator(s): ----~M~-~K~a~st~en~·~S~. _W~in~t~a-~s _____ Section, Township, Range: ~Se~<~-~9~, T~5~7N~ ·~R~84~W _________________ _ 

Landform (hillslope, terrace, etc.): ____ D_ra_in_a~g~e_b_ol_lo_m ___ Local relief (concave, convex, none): ____ C_o_n_ca_v_e ___ Slope (%): __ 0~·=2•_v.'--_ 

Subregion (LRR): Western Great Plains Lat : 44.9230412488 Long: -106.9964239 Datum: NAD 1983 HARN 

R6&R6r Soil Map Unit Name: H AVERDAD-WORTHENTON COMPLEX, 0 TO 3 PERCENT SLOPES NW! classification : 

Arc climat ic/11ydrologic conditions on the si te twical for this t ime of year? Yes X No ____ (Ifno, explain in Remarks.) 

Are Vegelal ion ~ . Soil __ N_o __ , or Hydrology ~ significantly disturbed? Are "Normal Circumstances" present? Yes X No 

Are Vegetat ion ~ . Soil __ N_o __ . or Hydrology ~naturally problematic? (If needed, explain any answers in Ra-narks.) 

SUMMARY OF FINDINGS -Attach site map showing sampling point locations, trJnsects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: 

Yes 

Yes 

Yes 

PI 29 - Upstream, PI 30 - Downstream, PI31 - Soil Profile 

No X 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
h're, ~•~tum (Plot size: ) %Cova SEecies? 
I. ----

12 ----
13 ----~- ----= Total Cover ----
l<:anlin•/Shrub Stratum (Pio! size:...!J!!l-j 
I . Atriplex cane.rcen.r 40 Yes ----

12 ----~- ----
~- ----
~- ----

40 = Total Cover ----
k.r • ..h ••- •um (Plot size:_lml_J 
I Paxopyrum .rmillrii 20 Yes 

~ - Convol"ulus arvensi.r 5 Yes ----~- ----
I . ----~- ----~- ----
~ ----B ----

25 = Tota l Cova ----
Woodv Vine Stratum (Pio! size:__) 

~ ----
~- ----= Total Cover ----
1/o Bare Ground in Hab Stratum 40 

~emarks: 

US Army Corps of Engmea-s 

Indicator 
Status 

UPL 

FACU 
UPL 

----

----

Is the Sampled Area 
within a Welland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
Thal Arc OB L, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Pa-call of Dominant Species 

No X 

0 (A) 

3 (B) 

That Area OBL, FACW, or FAC: 0 (AIB) 

Prevalence Index \\brksheel: 
Total % Cover of: Multiply by: 

OBL species 0 XI = 
F ACW species 0 x2 = 
FAC species 0 x3 = 
FACU species 20 x 4 = 80 
UPL species 45 x5= 225 
Column Totals: 65 (A) 305 (B) 

Prevalence Index = Bl A= 4.69 

HydrophyUc VegetaUon Indicators: 

--- I . Rapid Test for Hydrophyt ic Vegetation 
2 • Dominance Test is >50% ---
3 • Prcval01 cc Index is~ 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Ran arks or m a separate Steel) 
___ Problan atic Hydroph}lic Vegetation' (Explain) 

' Indicators of hydric soi l and wetland hydrology must be present , 
un less disturbed or oroblanatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampl ing Point: 34WET 

~ ome DescrlpUon: (Descr ibe to the depth needed to document U1e Indicator or conrtrm the absence of Indicators). 

Deptl1 Mat.rix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc:2 Texture Rcm ari<.s --- --- ---

0-3 I0YR 5/3 100 Clay loam 20%CF --- --- --- ---
Gravely c lay 40% scoria coarse 

3-20 I0YR 6/3 100 loam frwnen ts --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

''[)pc : C=Cmcentration. D=Dcplctim , RM=Rcduced Matrix, CS=Covcrcd or Coated Sand Grains. 1Location: PL=Porc Lining. M=Matrix . 

~ ydrlc Soll Indicators: (Appllcable to all LRRs, un le ss otherwise noted). Indicators for ProblemaUc Hydrlc Soli s' : 

- Histosol (Al) ---Sandy GI eyed Matrix (S4 ) ---I cm Muck (A9) (LRR I, J) 

_Histic Epipedm (A2) ---Sandy Rcdox (S5) ___ Coast Prairie Redox (Al 6) (LRR F, G, ~0 

- Black Histic (A3) ---Str ipped Matrix (S6) ___ Dark Surface (S 7) (LRR G) 
_ Hydrogen Sulfide (A4) Loamy Mucky Mineral (F I) ---High Plains Deprcs,;ions (F l 6) 

- Stratified Layers (A5) (LRR F) - --Loamy Gleyed Matrix (F2) (LRR H outside of MLRA 72 & 73) ---
_ , cm Muck (A9) (LRR F, G, H) Depicted Malirx (F3) ___ Reduced Vertie (F 18) 
_ Depicted Below Dark Surface (Al I) ---Rcdox Dark Surface (F6) ___ Red Parent Material (TF2) 

---
- Thick Dark Surface (Al 2) ---

Depict ed Dark Surface (F7) ---Very Shallow Dark Surface (TFI 2) 
_ Sandy Mucky Minaai (SI) ---Rcdox Depressions (FS) Other (Explain in Rcmari<.s) 

- 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) - --High Plains Depressi ons (F l 6) ' Indicators ofh ydrophytic vegetation and wetland 
_ s cm Mucky Peal or Peat (S3) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 

oroblcmati c. 
IRestrlcUve Layer (If present) : 

l'}Pc: 
bepth (inches): lydrlc Solis Present? Yes No X --- ----
1Rem ar1cs: 

HYDROLOGY 

Indicators minimum of one r uired check all th at a I Second lndicators minimum of two re ired 
1--- S-u_rf_a-ce-W-at~er-(A_l_) ____ ~ -~----S~a~lt~C~ru-st_s _(B_I_I_) ____________ Surface Soil Cracks (86) 

High Water Tobie (A2) - --Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydroga 1 Sulfide Oder (Cl ) --Drainage Pattern s (B IO) 
Water Marks (B I) ---Dry-Season Waler Tobie (C2) --Oxidized Rhi zospheres along Living Roots (C3) 

Sediment Deposits (82) 
Dri ft Deposits (B3) 
Algal Mat or Crust (134) 

Iron Deposits (85) 

---Oxidized Rhizosphcres along Living Roots (C3) -- (where Ulled) 
--- (where not lilied) __ Crayfish Burrows (CS) 

Inundation Vi sible on Aerial Imagery (8 7) 
Water-Stained Leaves (89) 

Presence of Redu ced Iron (C4) 
---Thick Muck Surface (C7) == Oth er (Explain in Remarks) 

~:--~--g:~: ;:~:::; ----

Saturati on Visible on Aa ial Imagery (C9) 
--Geomorphi c Position (D2) 

FAC-Neutral Test (D5) 
__ Frost-Heave Humm ocks (D7) (LRR F) 

aluration Present? 
includes capillary fringe) 

Yes 
Yes 
Yes No X Depth (inches): ---- eUand Hydrology Present? Yes No X 

escribc Recorded Data (slrcam gauge,. mon itoring well , aeri al photos. previous inspection). if avai lable: 

an arks: 

US Anny Corps of Engineers Great Plains - Va si on 2.0 
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RAMACO 

October 201 4 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ite: _ ___ ___ B_ro_o_k_M_,_·n_c ____ ___ City/County: _ _ ___ S_h_e_ri_dan/S __ h_a-_,_·dan _ _ ___ Sampl ing Date: I 0/23/2013 

Applicanl/Owner: _R_am_ac_o_L_L_C_. __________________ Slalc: Wyoming Sampling Point : _ _ _ 3_5_O_U_T __ _ 

Jnvestigator(s) : _____ M_._K_a_st_cn~,_S_._W_i_nt_cr_s _____ Scction, Township, Range: =S=-ccc.c·.cl=-5,'-'T"5'-'7N= , "'R"'84-'-W'---------- --- ----

Landform (hi llslope, terrace, etc.): _____ Tccc;.;.rrc;;acccc.;_ ____ Local relief (concave, convex, none): ----'C"o""n-'-ca=-v-'-c ___ Slope (%): --=-0--"3-'-%;_ _ 

Subregion (I.RR): Western Great Plains Lat: 44.9195889581 Long: -I 06.988368086 Datum: NAD 1983 HARN 

Soil Map Unit Name: CUSHMAN-FORK WOOD ASSOCIATION, 3 TO 15 PERCENT SLOPES NW! classification: Non-aquatic resource 

Arc clim atichlydrologic condit ions on the si te typ ical for th is time of year? Yes X No ____ (If no, exp lain in Remarks.) 

Arc Vegetat ion ~- Soil __ N_o __ . or Hydrology ~sign ifi cantly disturbed? Arc "Norm al Circumstances" present? Yes X No 

Arc Vcgclal ion ~ -Soil __ N_o __ . or Hydrology ~ natural ly problemat ic? (I f needed, explain any answers in Ra-n arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

~ ydrophytic Vegetati on Present? 

~ ydric Soil Present? 

~ctland Hydrology Present? 

Remarks: 
P I 36 - Soil Profile 

Yes _ _ _ No X 

Yes No X 

Yes No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
lrrcc Stratum (P lot size: ) % Cover s eccies? 
I. ----p ----
ll ----
~- ----

= Total Cover ----
Sao line/Shmb Stratum (Plot sizc:_l 
I. ----~- ----
~ - ----~- ----ti . ----= Total Cover ----
~. _., Strntum (Plot sizc:--1m.•_j 
I Alyssum de.serlorum 5 No 

~- Taraxacum officinale 20 No ----~- Pascopyrum smithii 10 No 
I . Bromus teclorum 60 Yes ----
p . Bro mus arvensis 20 No ----
6. ----~- ----
~- ----

11 5 = Total Cover ----
Woodv Vine Stratum (Plot size:____) 

----
2 ----

= Total Cover ----
1/o Bare Ground in Ha-b Stratum 15 

Remarks: 

US Army Corps of Engineers 

Indicator 
Status 

UPL 
FACU 
FACU 
UPL ----FACU 

ls the Sampled Area 
within a V.1etland? Yes 

Dominance Test Worksheet 

Number of Dominan t Species 
1l1at Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al l Strata: 

Perccnt of Domin ant Species 

No X 

0 (A) 

I (B) 

That Arca OBL. FACW, or FAC: 0 (NB) 

Prevalence lndex \ \brk5heet: 
Total % Cover of: Multi ply by 

OB L species 0 XI = 0 
F ACW species 0 x2 = 0 
FAC species 0 x 3 = 0 
F ACU species 50 x 4 = 200 
UPL species 65 x5 = 325 
Column Totals: 11 0 (A) 525 (B) 

Prcvalaicc Index= 8 / A= 4.77 

Hydrophyllc Vegctallon Indicator s: 

--- I - Rapid Test for Hydrophytic Vcgctati oo 
2. Dominance Test is >50% --- 3. Prevalai. ce Index is .5 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Rem arks or oo a separate sheet) 
_ _ _ Problan atic Hydroph)'tic Vegetation' (Explain) 

' Indicators ofhydric soil and wetland hydrology must be present, 
unless dieturbcd or orob lcm atic. 

Hydrophyllc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 
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RAMACO 

October 201 4 

Brook Mine 

SOI L Sampling Point: 3SOUT 

!Pronle DescrlpUon : (Describe to the depth needed lo document Ute Indicator or connrm the absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moisl) % Color (moist) % ~ Loc1 Texture Rcmari<s --- --- - --

0-4 I0YR4/3 100 Loam Scoria gravel th roughrul --- --- --- ---
4-20 l 0YR 5/3 100 Loam profile --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- - -- --- - --
--- --- --- ---
- - - --- - -- ---

'lype: C=Cm ccntration. D=Dcplcti m, RM=Reduced Matrix. CS~overed or Coaled Sand Grains. 'Location : PL=Pore Lin ing. M=Matrix. 

IHyd rlc Soll l11d lc1tors: (Applicable to all LRRs, unless otlterwlse noted). Indica tors for ProblemaUc Hyclrlc Soli s': 

Histosol (Al ) Sandy Gleyed Malrix (S4) I cm Muck (A9) (LRR I, J) --- ---
>----Histic Epipedm (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al6) (LRR F, G, 1-1) 

Black Hi st ic (A3) ---Stripped Malrix (S6) ---Dark Surl'ace (S 7) (LRR G) == Hydrogen SU ifide (A4) ---Loamy Mucky Minera l (F t ) ---High Plains Depressions (F 16) 

>----Stralified Layers (A5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 

I cm Muck (A9) (LRR F, G, H) Depicted Mali11< (F3) Reduced Vertie (FIS) - -- ---
>----Dep icted Below Dark Surl'acc (Al I) Redox Dark Surl'acc (F6) Red Para,t Material (TF2) 

TI11 ck Dail< Surl'acc (A l 2) Depicted Dark Surface (F7) ---Very Shallow Dark Surl'acc (TFI 2) == Sandy Mucky Mineral (S I) ---Redox Depressions (FS) - --Other (Explain in Rcn1arks) 

>----2 .5 cm Mucky Peal or Peat (S2) (LRR G. H) ---
High Plains Depressions (F l 6) 1ln dicators of hydrophytic vegetation and wetland 

>----5 cm Mucky Peal or Peat (S3) (LRR ~-) (M LRA 72 & 73 or LRR H) hydrology must be presenl , unless disturbed or 
problemali c. 

ll.estrlcUve Layer (I f present): 

!1we: 
Pepth (inches): Hydr lc Solis Present? Yes No X --- - ---
ll,cm ari<s: 

HYDROLOGY 

F-'-'="'-''"nd"'i-"ca"'l-"ors"--'1"'n"'in"'ir"'n"um"'-'o"-f--'o"-ne'-r="-ui'-rcd;=· -"ch""e"c"-k-"a"-11 -"U,"a'-I a= '-"I "'-- ~ ------- ---- Second Indicators minimum of two re ired 
Surl'acc Wala (AI) ___ Sall Cru sts (BIi) __ Surl'accSoil Cracks(B6) 
Htgh Water Tab le (A2) Aquatic Invertebrates (B 13) Sparsely Vegetalcd Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfide Oda (Cl) - - Drainage Pauems (BIO) 
Waler Marks (B I) ---Dry-Season Wala Table (C2) --Oxidized Rh izosphaes along Living Roots (C3) 

Sediment Deposits (82) Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 

Drift Deposits (B3) (where not lilied) Crayfish Burrows (CS) 

Algal Mal or Crust (84) Presence of Reduced Iron (C4) Saturati on Visible on Aaial Imagery (C9) 
Iron Deposits (B5) _ 1h ick Muck Surl'acc (C7) Geomorphic Position (D2) 
lnundalion Visible on Aeria l Imagery (87) ___ Otha (Explain in Remarks) - - FAC-Neul ra l Test (D5) 

Waler-Stained Leaves (89) Frost-Heave Humm ocks (D7) (LRR F) 

cm arks: 

US Army Corps of Engineers 

Yes 

Yes 

Yes 

No X Depth (inches): 
No--X--Dcplh (incites) : ----

No X Depth (inches): ___ _ etl and Hydrology Present? Yes No X 

Great Plains - Va si on 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

ProjecVSite: _______ B_ro_o_k_M_i_n_c _______ City/County: _____ S_h_c_ri_dan/S __ h_er_,_·dan _____ Sampling Date: 10/23/2013 

ApplicanVOwner: _R_ai_n_a_co_LL_C_. __________________ State: Wyoming Samp ling Point : ___ 3_5_W_E_T __ _ 

lnvestigator(s) : _____ M_._K_a_st_cn~,_s_._W_i_nt_er_s _____ Scction. Township, Range: _S_cc_._1_5,~T_5_7N~ , _R_84_W ________________ _ 

Landform (hillslopc, terrace, etc.): ___ D_r_a_in_aMg_c _bo_t_to_m ___ Local relief (concave, convex, none): ____ c_o_n_ca_v_c ___ Slopc (%): ___ 0-_3_% __ 

Subregion (LRR): Western Great Plains Lat : 44.91966!5928 Long: -106.988332582 Datum: NAO 1983 HARN 

Soil Map Unit Nainc: CUSHMAN-FORK WOOD ASSOC! ATION, 3 TO 15 PERCENT SLOPES NW! classification: _____ R=6-'-&'-R'-'6""r ____ _ 

Arc climat ic/hydrologic condit ions on the si te twical for thi s time of year? Yes X No _ ___ (Ifno, explain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc ''Nonna! Circumstances" present? Yes X No 

Are Vegetation ~ . Soil __ N_o __ , or Hydrology ~naturally problematic? (lfnccdcd, explain any answers in R011arks.) 

SUl\1MARY OF FINDINGS -Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Prcsa,t? 

Yes __ _ No __ X __ 

Yes __ _ No X 

~ctland Hydrology Present? Yes No X 

'1.cmarl<s: 
"1 33 - Upstrcain, Pl 34 - Downstreain. P1 35 - Soil Profile 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator 
rI'rcc ~•~"•m (Plot size: ) %Cova s eccies? Status 
I. ----
~- ----
~- ----
~- ----= Total Cover ----
Sao line/Shrub Stratum (Plot size:-_} 
I. ----
~ - ----
~- ----
~ - ----
~ ----

= Total Cova ----
l-lerh ~• ..... tum (Plot size:_!,fil1_) 

I Pa.sr:opyrum smithii 75 Yes FACU 

2 Convolvulus arvensis 2 No UPL ---- ----
3 Tmgopogon dubius 5 No UPL ----
1. ----
5 ----
~- ----~- ----
8. ----

82 = Total Cova ----
Woodv Vine Stratum (Plot size:__) 

---- ----
2 ---- ----

= Total Cover ----
¼ Bare Ground in Herb Stratum __ 1_8_ 

Remarks: 

US Army Corps of Engmcas 

Is u,e Sampled Area 
within n " 'etland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Pacer1l of Dominant Species 

No __ x __ 

0 (A) 

I (B) 

TI1at Arca OBL, FACW, or FAC: 0 (NB) 

Prevalence Index '\\brksheet: 

Total % Cover of: Multiolvbv 
OBL species 0 XI = 0 
FACW species 0 x 2 = 0 
FAC species 0 x3 = 0 
F ACU species 75 x4 = 300 
UPL species 7 x5 = 35 
Column Totals: 82 (A) 335 (B) 

Prevalence Index = BIA = 4.09 

1-lydrophyUc VegetaUon Indicators: 

--- I • Rapid Test for Hydrophytic Vcgctatim 
2 - Dominance Test is >50% ---
3 - Prcvala,ce Index is~ 3.01 

---
--- 4 . Morphological Adaptations' (Provide supporting 

data in Remarks or en a separate m eet) 

- -- Prob lem atic Hydrophi,tic Vegetation' (Explain) 

'Indicators ofhydric soi l and wetland hydrology must be present, 
unless disturbed or oroblernatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plains - Version 2.0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 35WET 

ProOlc DescrlpUon: (Describe to the depth needed to document the Indicator or conrtrm lhe absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Remarks --- --- ---

0-5 IOYR4/3 100 Loam Scoria gravel throughool --- --- --- ---
5-20 IOYR 5/3 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
--- --- --- ---

'Type: C=Ccncentration, D=Deplcticn , RM=Reduced Matrix. CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining, M=Matrix . 

1ydrlc Soll Indicators: (Applicable lo all LRRs, unless otherwise noted). Indicators for Problematic Hydrlc Soli s': 

Histosol (Al ) ---Sandy Gleyed Matrix (S4) 
---

I cm Muck (A9) (LRR I, J) 

==Histic Epipedm (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al6) (LRR F, C , H) 

>-Black Histic (A3) ---Stripped Matrix (S6) ___ Dark Surface (S7) (LRR C) 

_Hydrogen Sulfide(A4) ---Loamy Mucky Mineral (Fl) ---High Plains Depression s (Fl 6) 

>-Stratified Layers (A5) (LRR F) ---Loamy Gleyed Matri x (F2) (LRR H outside or M LRA 72 & 73) 

_ 1 an Muck (A9) (LRR F, C, H) ---Depleted Mali0< (F3) ___ Reduced Vertie (Fl 8) 

Dep leted Below Darl< Surface (Al I) Redox Dark Surface (F6) Red Parent Material (fF2) 
-11,ick Darl< Surface (Al 2) Depleted Dark Surface (F7) Very Shallow Dark Surface (TF 12) == Sandy Mucky Minaai (S I) ---Redox Depressions (F8) Other (Explain in Remarks) 

>-2.5 cm Mucky Peat or Peal (S2) (LRR C , H) High Plain s Depressi ons (F l 6) 31ndicalors of hydrophytic vegetation and wetland 

_s an Muc~l' Peal or Peal (SJ) (LRR F) 
---

(M LRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 
problematic. 

IR.estrlcUve Layer (Ir present) : 

r')1>e : 
!Depth (inches): )-Jydrlc Soll• Present? Yes No X --- ----

!Remarks: 

HYDROLOGY 

i:-:-:='-'-'l"'n:::dic:cc:::atc:cors:.::....,ccmc:.:in~im=umc::....:o"-f-'o~nec..:..:r =uic.red;=· .=clcc,ec.cc~k-"a~ll-"th'-'at=="-------------- Second Indicators minimum of two re uircd 
Surface Water (Al) ___ Sall Crusts (BI I) __ Surface Soil Cracks (B6) 

High Water Tab le (A2) Aquatic Invertebrates (Bl 3) Sparsely Vegetated Concave Surface (B8) 
Saturation (A3) ---Hydrogen Sulfide Oda (C l) --Drainage Pattern s (BI 0) 

---Dry-Season Water Table (C2) --Ox idized Rhizospheres along Living Roots (CJ) 

Sediment Deposits (B2) == Oxidized Rhizospheres along Living Roots (C3) -- (where Ulled) 

Drift Deposits (BJ) (where not Ulled) __ Crayfish Burrows (C8) 
Algal Mat or Crust (84) Presence of Reduced Iron (C4) Sawration Visible on Aer ial Imagery (C9) 
Iron Deposits (BS) == Thick Muck Surface (C7) - -Geomorphi c Position (02) 
Inundation Visible on Aerial Imagery (B 7) ___ Otha (Explain in Remari<s) FAC-Neutra l Test (D5) 

Waler-Stained Leaves (B9) __ Frost-Heave Hummocks (07) (LRR F) 

aturation Present? 
includes ca ill ftin e) 

Yes No __ x __ Depth (inches): ___ _ 

Yes 

Yes 

No X DepU1 (inches): ___ _ 

No X Depth (inches): ___ _ etland Hydrology Present? Yes No X 

cscribe Recorded Data (stream gauge. monitoring well. aeri al photos. previous inspection), if available: 

an arks: 

US Army Corps of Engineers Great Plains - Va si on 2.0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

ProjccVSitc: ------~B..:.ro:..:o~k~M_in_e _______ City/County: _____ S_h_e_ri_danl __ Sh_er_iclan _____ Sampling Dale: I 0/22/2013 

ApplicanVOwner: _R_am_ac_o_L_L_C_. __________________ Statc: Wyoming Samp ling Point : __ __:3:..:6:..:O:..:U:...T:.._ __ 

lnvcstigator(s): ______ C~. W_oo_d~._A_. _ld_c ______ Scction . Township. Range: =S.::.cc:..:·..:1.::.5'-, T:..:5:..:7..:.N""' -"R"'8-'4W'-'-----------------

Landform (hillslopc, terrace. etc.): _____ T_c_rr_a_c_c ____ Local relief (concave, convex, none): ____ C_o_n_ca_v_c ___ Slopc (%) : __ .:,0·..:2..:.%:....._ 

Subregion (LRR): Western Great Plains Lat : 44.9090325515 Long: -106.9799092 1 Datum : NAD 1983 HARN 

Soil Map Unit Name : USTIC TORRJORTHENTS-PITS COMPLEX, 0 TO 100 PERCENT SLOPES NW! classification: Non- aquati c resource 

A.Ic cl imatic/hydrologic conditims on the site typical for th is time of year? Yes X No _ ___ (lfno. c:xplain in Remarks.) 

Arc Vegetation ~ - Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc "Norm al Circumstances" prcsall? Yes X No 

Arc Vegetation ~ - Soil __ N_o __ . or Hydrology ~ naturally problemat ic? (I f needed, explain any answers in Ran arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

!Hydrophyt ic Vegetation Present? 

ittydric Soil Prcsall? 

!Wetland Hydrology Present? 

(Remarks: P140-SOJL PROFILE 

Yes 

Ycs __ X_ 

Yes 

No X 

No 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
trrcc Stratum (Plot size: ) % Cover seecies? 
I. 

12 . ----
- - --

13 - - --
fl ----

= Total Cover ----
~ an lino/Shrub Stratum (Plot size:_} 
I. ----

12 
b. ----

- ---~-
b. ----

----
= Total Cover ----

~crh ~tratu r" (P lot sizc:___lml _) 
I. Pascopyrom smilhii 50 Yes 

~- Bromus teclorum 30 Yes ----
13 Bromus arven .sis 10 No ----
~ - ----
ls 
16. ----

----17. ----
18 ----

90 = Total Cova ----
IWoodv Vi ne Stratum (Plot size:_) 
I. 

~-
----
----

= Total Cover ----
1/o Bare Ground in Herb Stratum 10 

(Remarks: 

US Arm y Corps of Engmecrs 

Indicator 
Status 

FACU 
UPL 

FACU 

I s f.he Sampled Area 
within a \\'elland ? Yes _ _ _ 

Dominance Test Worksheet 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across Al I Strata: 

Pa cai t of Dominant Species 

No X 

0 (A) 

2 (B) 

That Area OBL. FACW, or FAC: 0 (A/8) 

Prevalence Index " b r~ heel: 
Tota l % Cover of: Multinlv bv: 

OBL species 0 XI = 
F ACW species 0 x2 = 
FAC species 0 x 3 = 
F ACU species 60 x4 = 240 
UPL species 30 x5 = 150 

Column Totals : 90 (A) 390 (B) 

Prevalence Index = Bl A= 4.33 

HydrophyUc VegetaUon Indicators: 

--- 1 - Rapid Test for Hydrophytic Vegetatioo 
2 • Dominance Test is >50% ---
3 • Prevalai ce Index is ,:S 3.01 

---
--- 4 - Morphological Adaptations' (Provide rupporting 

data in Rem arks or rn a separale stleet) 
___ Problematic Hydroph}l ic Vegetation' (Explain) 

1lndicatoo; of hydric so il an d wetland hycrology must be present. 
~nless di srurbcd or problan atic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Vers ion 2.0 

TF N 6 2/ 025 
J f:., 0 NOV 14 201 4 

Addendum D10- 1-231 DEQ Ex. 4-928



RAMACO 

October 2014 

Brook Mine 

SOI L Sampling Point: 360UT 

Pronle DescrlpUon: (Describe lo the depth needed to document the Indicator or confirm Ute absence or Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moisl) % ~ Loc1 Texture Rcm arlcs --- --- ---

0-5 I0YR S/4 100 Clay --- --- --- ---
5-15 Gley 2.5/N 100 Sandy loam 

--- --- --- ---
15- 18 I0YR4/3 100 Clay loam Very blocky. Some scoria --- --- --- ---

fragments. --- --- --- - --
--- --- --- ---
--- --- --- ---
--- --- --- ---
- -- --- --- - --

ll')pe: C=Crnccntration, D=Depletirn , RM=Reduced Matrix, CS=Covered or Coated Sand Gra ins. 1tocation: PL=Pore Lining, M=Matrix. 

Hydrlc Soll Indicators: (Applicable lo all LRRs, unless otherwise noted)- Indicators ror ProblemaUc Hydrlc Soli s-': 
Histosol (Al ) Sandy GI eyed Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---== Histic Epipedoo (Al) ---Sandy Redox (SS) ___ Coast Prairie Redox (Al 6) (LRR F, G, H) 

_ Black Hi s. ic (AJ) ---Stripped Matrix (S6) --- Dark Surface (S 7) (LRR G) 
_ Hydrogen Sulfide (A4) ---Loam y Mucky Mineral (F l ) 

--- High Plains Depressions (F 16) 
_ Stratified Layers (A.5) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or M LRA 72 & 73) 
_ I cm Muck (A9) (LRR F, G, 1-1) X Depleted Malirx (F3) Reduced Verti e (Fl 8) 
_ Depleted Below Dark Surface (Al I) ---Redox Dark Surface (F6) Red Par01t Materi al (TF2) 
_ Thick Dark Surface (Al 2) ---Dep let ed Dark Surface (F7) ___ Very Shallow Dark Surface (TFI 2) 
_ Sandy Mucky Mmcral (SI) ---Redox Depress ions (FS) Other (Explain in Remarks) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plain s Depressions (F l 6) ' In dicators of hydrophytic vegetation and wetland 

_5 cm Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present, unless disturbed or 
problematic. 

ReslrlcUve Layer (Ir present) : 
l)'pe: 

!Depth (inch es): j-lydrlc Soll , Present? Yes X No --- ----
IR.cmarks: 

H YDROLOGY 

F-"='-'-'I"'n"di"c"at"-ors= (m=in"-im=um"'-'occf-'o"-ne"-'-'r =ui"-red;= · -"ch"'e"c'-'k-"a"-11-"tl,"at"-='a =I"-------------- Second Indicators minimum of two re u ired 
Surface Waler (A l ) ___ Salt Crus.s (B il ) __ Surface Soil Cracks (B6) 

High Water Table (A2) Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (BS) 
Saturation (A3) ---Hydrogen Sulfi de Oder (C l) --Drainage Pattern s (B l 0) 
Water Marks (B I) ---Dry-Season Water Table (C2) --Oxidized Rh izospheres along Living Roots (C3) 
Sediment Deposits (B2) ---Oxidized RJ1 izospheres along Living Roots (C3) -- (where Ulled) 

Drift Deposits (B3) --- (where not ti lled) __ Crayfish Burrows (CS) 

Algal Mat or Crust (84) ___ Presence of Reduced Iron (C4) Sawration Visible on Aerial Imagery (C9) 
lroo Deposi ts (BS) ___ Thick Muck Surface (C7) Geomorph ic Position (D2) 
Inundation Visible on Aeria l Imagery (B7) ___ Other (Exp lain in Remarks) __ FAC-Neutra l Tesl (DS) 

Waler-Stained Leaves (B9) __ Frost-Heave Humm ocks (D7) (LRR F) 

emarlcs: 

US Anmy Corps of Engineers 

Yes 

Yes 
Yes 

~:--~--~:: ;:~:~::: ----
No X Depth (inches): ---- N'eUand Hydrology Present? Yes No X 

Great Plains - Va si on 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMJNATION DATA FORM-Great Plains Region 

Projccl/Sitc: ------~B-'-ro'--o~k~M~inc..e _____ _ _ City/County: _ ____ S'--h~c_ri-'-dan/S~'--h_er_i_dai~1 _ _ _ _ _ Sampling Date: I 0/22/2013 

Appl icanl/Owncr: _R_a,_n_ac_o_L_L_C_. __________________ Statc: Wyoming Sampl ing Point: ___ 3_6_W_E~T __ _ 

Invcstigator(s): ___ ___ C~. W_ ood~ ,_A_. _Id_c _ _ ____ Scction, Township, Range: _S_cc_._1_5,~T_5_7N~ ._R_84_W ___________ _ ____ _ 

Landfo1111 (hillslopc, terrace. etc.): _____ R_c_scrv_ o_ir ____ Local reli ef (concave, convex, none): ____ C_o_n_ca_v_c ___ Slopc (%) : ___ 0-_2'_¼ __ 

Subregion (LRR): Western Great Plains Lat: 44 .9092636108 Long: -106.980081828 Datum : NAD 1983 HARN 

Soil Map Un it Name : US TIC TORRJORTHENTS-P!TS COMPLEX. 0 TO 100 PERCENT SLOPES NWl classi fi cation : ---~O~ffc..•=ch"an=n•c..clc..res=crv'-'-"o"'ir __ _ 

Arc climaliclhy<rologic condit icr,s on the site typica l for this time of year? Yes X No ____ (lfno, 0<plain in Remarks.) 

Arc Vegetation ~ - Soil __ N_o __ . or Hydrology ~ significantly disturbed? Arc "Nom1al Circurnsta,1ccs" present? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~ naturally problemat ic? (lf needed, explain any answers in Ran arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophyt ic Vegetation Prcscnl? 

Hydric Soil Prcsa1t? 

Wetland Hydrology Present? 

Yes 

Ycs __ x_ 

Yes X 

No X 

No 

No 

Remarks: Pl 37-UP, Pl38-DOWN, Pl 39-SOIL PROFILE 

VEGETATrON - Use scientific names of plants. 

Absolute Dominant 
Tree Strntum (Plot size: ) %Cova S2ccies? 
I. ----

12 ----p ----
~- ----

= Total Cover ----
l<;an lin•/Shmb Stratum (Plot sizc:_.l 
I. ----

12 ----
13 ----
~- ----
~- ----= Total Cova ----
Herb Strntum (Plot sizc:__!ml _____) 
I. Grindelia squarroxi 20 Yes 

~- Horde um j ubarum 10 No ----
~ - Bromus arven.sis 30 Yes ----~- ----~- ----~- ----r ----
II ----

60 = Total Cova ----
Mloodv Vine Strntum (Plot size:___) 
I. ----
~- ----

= Total Cover ----
Vo Bare Ground in l-lcrb Stratum __ 4_0_ 

~cmarks: 
:Populus b..llolllla pre~nt In water. 

US Arm y Corps of Engmccrs 

Indicator 
Status 

UPL 
FACW 
FACU ----

Is I.he Sampled Area 
within a Wetland? Yes 

Dominance Test Workslleel 

Number of Dominant Species 
Thal Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strnta: 

Pa-call of Dominant Species 

No X 

0 (A) 

2 (BJ 

That Arca OBL, FACW, or FAC: 0 (NB) 

Prevalence Index \\b rksheet : 

TotaJ % Cover of: Multiolv bv: 
OBL species 0 x i = 0 
F ACW species 10 x2 = 20 
FAC species 0 x 3 = 0 
F ACU species 30 x 4 = 120 
UPL species 20 x5 = 100 
Column Totals: 60 (A) 240 (BJ 

Prevalen ce Ind0< = Bi A= 4.0 

HydrophyUc VegctaU011 l11dlcators: 
___ I - Rapid Test for Hydrophytic Vegetation 

2 - Dominance Test is >50% ---
3. Prcvalai cc Index is 5. 3.0 1 

---
- - - 4 - Morphological Adaptations1 (Provide supporting 

dllla in Remarks or rn a scparale stl cct) 
___ Problematic Hydrophyt ic Vcgetalion1 (Expla in) 

1Indicators of hydr1c soil an d wetland hydrology must be present, 
unless disturbed or problanatic. 

1-lydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 36WET 

l'ronle DescrlpUon: (Describe to 1he dept h needed to document the Indicator or connrm Ute absence or Indica tors). 

Depth Mat.rix Rcdox Fealures 
(inches) Color (moist) % Color (moist) % ~ Locl Tex.lure Rcmarlts --- --- ---

0- 18 2.5Y5/l 100 Clay loam --- --- --- ---
--- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
''fWc: C=Crnccntration, D=Dcplctirn , RM=Reduced Matrix. CS=Covcrcd or Coated Sand Gra ins. 2Location: PL=Porc Lining, M=Matrix. 

,-1ydrlc Soll Indicators: (Applicable lo all LRRs, unless otherwise noted). Indicators for ProblemaUc Hydrlc Soil s': 

Histosol (Al) ---Sandy GI eyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) 

===Histic Epipedoo (A2) ---
Sandy Rcdox (S5) Coast Prairie Rcdox (A16) (LRR F, G, 1-1) 

>---Black Histic (A3) ---Stripped Mat rix (S6) Dark Surface (S 7) (LRR G) 

_ Hydrogen Su I fide (A4) ---Loamy Mucky Mineral (F l) ___ High Plains Depressions (F I6) 

>---Stratified Layers (A5) (LRR F) ---Loamy Glcycd Matrix (F2) (LRR H outside or M LRA 72 & 73) 
_ 1 an Muck (A9) (LRR F, G, H) X Dep icted Mati11< (F3) ___ Reduced Vertie (F IS) 

Dep icted Below Dark Surface (A 11) Redox Dark Surface (F6) Red Parent Material (TF2) ---
-Thick Dark Surface (AI2) ---Depicted Dark Surface (F7) ---Very Shallow Dark Surface (TF 12) 

:==sandy Mucky Min aai (S I) ---Rcdox Depressions (F8) ---Other (Explain in Remarks) 

>---2 .5 cm Mucky Peat or Peat (S2) (LRR C, H) ---
High Plains Depressions (F l 6) ' Indicators ofhydrophyt ic vegetation and wetland 

_s an Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR 1-1) hydrology must be present, unless disturbed or 
oroblcmatic. 

[ReslrlcUve Layer (I f present) : 

[)pc : 
Depth (inch es): lydrlc Solis Present? Yes X No 

[Rcmarks: 

HYDROLOGY 

lndicators minimum of oner uired; check all that 
SurfaceWata- (A I) 
High Water Tob ie (A2) 
Saturation (A3) 
Water Marks (B I) 
Sediment Deposits (82) 
Drift Deposits (B3) 

Algal Mat or Crust (84) 
Iron Deposits (85) 
Inundation Visible on Aeria l Imagery (87) 
Water-Stained Leaves (89) 

___ Salt Crusts (BI i) 

X Aquati c Invertebrates (813) 
---Hydrogen Sulfide Oda (C I) 
---Dry-Season Wata- Table (C2) 

---Oxidized Rhizosphcrcs along Living Roots (C3) 
--- (where not Ulled) 

Presence of Reduced Iron (C4) == Thick Muck Surface (C7) 
___ Otha (Explain in Remarks) 

Yes X No ___ Dcpth (inches): __ >_2_4'_' _ 

--- ----

Second Indicators minimum of two re ired 
__ s u,face Soil Cracks (86) 

Sparsely Vegetated Concave Surface (88) 
--Drainage Patterns (B IO) 

--Ox idized Rhi zospha-es along Living Roots (C3) 
-- (where Ulled) 

Crayfish Burrows (CS) 
--Saturation Visible on Aaial Imagery (C9) 

Geomorphi c Position (D2) 
__ FAC-Ncutral Test (D5) 

__ Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? 
~cs___ ~o +-~cp~ ((i nc~cs)): ___ _ 

cs o_ cp inc cs: ___ _ eUand Hydrology Present'? Yes X No 
includes ca ill ftin c) 
esoibc Recorded Dala (stream gauge. monitoring well, aeri al photos, previous inspection), if available: 

anarlts: 

US Army Corps of Engineers Great Plains - Version 2.0 

TFN 6 2/025 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA l<'ORM-Great Plains Region 

Project/S ite: ------~B-'-ro~o~k'--M'--1'--·n.c..e ______ Cily/County: _____ S~h~•~ri~clan/=S~h~a--'-i~dan= ____ Sampling Date : I 0/22/2013 

Appli cant/Owner: '-R'--am_a.c..co'-L-'-L"-C-'-. __________________ State: Wyoming Sampling Point: ___ 3_7_O_U_T'---

Investigator(s): -----~C'--. W~o-'-od~•.c..A.c..·.c..Id~e ______ Section. Township, Range: '--Se'--c'-. _15~•c...T~5_7N-'-'--. _R'--84_W ________________ _ 

Landform (hi llslope, ta-race. etc.): _____ R_es_a-v_ o_ir ____ Local relief (concave, convex, none): ____ C_o_n_c_av_e ___ Slope (%) : __ 0_-_5°_¼ __ 

Subregion (LRR): Westa-n Great Plain s Lat : 44.9113286754 Long: -106.976757648 Datum: NAD 1983 HARN 

Soil Map Unit Name : USTIC TORRIORTHENTS-PITS COMPLEX. 0 TO I 00 PERCENT SLOPES NWI classification : Reservoir -------------
Arc climalic/hydrologic conditims on the site typical for this time of year? Yes X No ____ (lfno, exp lain in Remarks.) 

Are Vegetation ~ . Soil __ N_o _ _ . or Hydrology ~ significantly disturbed? Are "Nonm al Circumstances" present? Yes X No 

Are Vegetation ~ -Soil __ N_o __ . or Hydrology ~ naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FlNDlNGS -Attach site m:tp showing sampling point locations, transects, important features, etc. 

'1ydrophyt ic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Yes 

Yes X 

Yes 

Remarks: Pl41 -UP. Pl42 -DOWN. Pl43-SOIL PROFILE 

No X 

No 

No X 

VEGETATlON - Use scientific names or plants. 

Absolute Dominant 
h-r,, ~tratun (Plot size: ' %Cova seecies? 
I. ----
~ - ----
~ - ----
~- ----= Total Cover ----
~anlin•/Shrub Stratum (Plot size:_)_ 
I. ----2. ----
3. - ---
4. ----
5. ----

= Total Cova ----
u-,h Strntum (Plot sizc :--1fil•___) 
I. Bromus inermis 60 Yes ----
2. ----
3 ----
4. ----
5. ----
6. ----
7. ----
8. ----

60 = Tota 1 Cover ----
Woodv Vine Stratum (Plot sizc:___J 
I. ----
2 ----

= Total Cova ----
¼ Bare Ground in Herb Stratum __ 4_0_ 

Remarks: 

US Army Corps of Engineers 

Indicator 
Status 

UPL 

Is the Sampled Area 
within a \ \'etland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
TI,at Arc OBL, FACW, or FAC: 

Total Number of Dominan t 
Species Across Al I Strata: 

Percent of Dominant Species 

No X 

0 (A) 

I (B) 

That Area OBL, FACW, or FAC: 0 (NB) 

Prevalence Index \\ur~heel : 
Tot.al % Cover of: Multiolv bv: 

OBL species 0 x I = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 0 x4 = 0 
UPL species 60 x5 = 300 
Column Totals: 60 (A) 300 (B) 

Prcval01 ce Index = Bl A= 5.0 

HydrophyUc Vcgeta Uon lndlcalors: 

--- 1 - Rapid Test for Hydrophytic Vegetation 
2 - Dominance Test is >50% ---
3 - Prevalrocc Index is .5. 3.0 1 

---
--- 4 - Morphological Adaptations1 (Provide supporting 

data in Ranarks or a, a separate sheet) 
___ Problem atic Hydrophytic Vcgctalion 1 (Explain) 

' Indicators of hydric soil and wet land hydrology must be prcscnl, 
unless disturbed or prob lanatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 

TFN62/025 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point 370UT 

~onle DescrlpUon : (Desai be to lhe depth needed lo document the Indicator or confirm the absence or Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Rem arks --- --- ---

0-3 2.5Y 4/2 100 Clay loam --- --- --- ---
3-5 5Y 7/3 50 5YR 4/6 50 C PL Clay 

--- --- ---
5-14 2.5Y 5/ 1 90 5 YR4/6 10 C PL Clay --- --- ---
14-16 I0YR3/2 70 5YR 516 30 C PL Clay --- --- --- ---

- -- --- - - - - - -
--- --- --- ---
--- --- --- ---

--- --- --- ---
'Type: C=Conccnlration. D=Depleti on, RM=Reduced Matrix. CS=Covered or Coated Sand Grain s. 1location: PL=Pore Lining, M=Malrix. 

Hydrlc Soll Indicators: (Applicable to a ll LRRs, unless otherwise noted). Indicators ror Problematlc Hydrlc Soli s': 

Histosol (A I) Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---
_ Histic Epipedon (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (AI6) (LRR F, G, H) 
_ Black Hist ic (A3) ---Stripped Mal rix (S6) ___ Dark Surface (S7) (LRR G) 

f---Hydrogen Sulfide (A4) ---Loam y Mucky Mineral (Fl) ___ High Plains Depressions (F l 6) 

_ Stratified Layers (A5) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outside or MLRA 72 & 73 ) 

I 011 Muck (A9) (LRR F, G, H) X Depld ed Matirx (F3) Reduced Vertie (F l 8) 

- Depleted Below Dark Surface (All) ---Redox Dark Surface (F6) Red Parent Material (TF2) 

Thick Dark Surface (A l 2) ---Depleted Dark Surface (F7) Very Shallow Dark Surface (TFI 2) 

==Sandy Mucky Minaai (S I) ---Redox Depressions (FS) ---Other (Explain in Remarks) 

_ 2.5 cm Mucky Peal or Peal (S2) (LRR G, H) ---High Plain s Depressions (F l 6) 11n dicators of hydrophyt ic vegetation and wetland 

_5 011 Mucky Peal or Peat (S3) (LRR F) (MLRA 72 & 73 or LRR H) hydrology must be present. unless disturbed or 
problemati c. 

ReslrlcUve Layer (Ir present): 

11)p e: Compacted la~er/Coal 

~epth (inches): 16" Hydrlc Soll , Present? Yes X No --- ----
Ra-narks: 

HYDROLOGY 

F-'-'="--'I"ndccic:.ca"'l"'ors"-"n"'1-"inccim=uncc1...coc.cfc:.occne'-r= ccui'-red;= · "'ch'-'e-"-ck"--'al"-1-'th~a'-I = = -~-~---------- Second In dicators minimum of two re ired 
Surface Waler (Al ) ___ Sall Crust s (B l I) _ _ Surface Soil Crack s (B6) 

High Waler Tob ie (A2) 

Saturation (A3) 

WalerMarks(Bl) 

Sediment Deposits (B2) 

Drift Deposits (83) 

Algal Mat or Crust (84) 

Aquati c Invert ebrates (B 13) 
---Hydrogen Sulfide Oda (C l) 

- --Dry-Season Water Tobie (C2) == Oxidized Rhizospheres along Living Roots (CJ) 

(where not Ulled) 

___ Presence of Redu ced Iron (C4) 

Iron Deposits (B5) ___ Thick Muck Surface (C7) 

Inundation Visible on Aerial Imagery (B7) _ __ Oth er (Exp lain in Remarks) 

Water-Stained Leaves (B9) 

No X Depth (inches): 
No--X- Depth (inches): ----

_ _ Sparsely Vcgelaled Concave Surface (BS) 

Drainage Pallem s (B IO) 

- - Oxidized Rhi zospha cs along Living Roots (C3) 
- - (where Ulled) 

__ Crayfish Burrows (CS) 

Saturation Visible on Aaial Imagery (C9) 
--Geomorphic Position (02) 

FAC-Neutra l Test (D5) 

_ _ Frost-Heave Humm ocks (07) (LRR F) 

aturation Present? 
includes capillary fiin e) 

Yes 

Yes 

Yes No X Depth (inches): ___ _ elland Hydrology Present'? Yes No X 

cscribe Recorded Dala (stream gauge, monitoring well . aerial ph otos, previous inspection). if ava ilable: 

em arks : 

US Army COl])S of Engineers Great Plains - Va-si on 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ile: -------=B-'-ro'-o"k'-'M=in-'-e _______ City/County: -----'S'-'h-'-e"ri-'-dai"J/'-S"h"a'-'i-'-dan~ ____ Sampling Dale: I 0/22/2013 

Applican l/Owner: '-'R-'-a,"n-'-ac'-'o-'L'-L'-C'-. __________________ Slatc: Wyoming S3111pling Point : ___ 3_8_O_U_T __ _ 

lnvcstigator(s): ______ C~. W'-'-'-oo'-'d~.'-'A-'-. '-Id"c ______ Scction, Township. Range: ~S-'-cc".-'-l-'-5.~T'-5~7N-'--'-. -'-R-'-8_4W _____________ ___ _ 

Landfonn (hi llslopc, ta-race. etc.): _____ T_c_rr_a_cc _____ Local reli ef (concave, convex, none): ____ C_o_n_ca_v_c ___ Slopc (%) : ___ 0-_2_% __ 

Subregion (LRR): Wcstan Great Plains Lat: 44.9108270523 Long: -! 06.976613764 Datum: NAD 1983 HARN 

Soil Map Unit N3111c: US TIC TORRIORTHENTS-PITS COMPLEX, 0 TO 100 PERCENT SLOPES NWI classificalion: Non.aquatic resource 

Arc climaliCJhydrologic condit ioos on the site typical for this time of year? Yes X No ____ (lfn o, explain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~significantly dislllrbcd? Arc ''Nonna! Circumstances" presen t? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ . or Hydrology ~naturally problemat ic? (I f needed, explain any answers in Ran arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophyt ic Vcgctalion Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: P147-SO!L PROFILE 

Yes 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
!Tree Stralurn (P lot size: ) % Cover seecies? 
I. ----

12 ----
~- ----
14 ----= Total Cover ----
lsanlin•/Shrub Stratum (Plot size:_} 
I. ----

12 ----
~- --- -
14 ----
~- ----= Total Cova ----
Herb Stratum (Plol size:---1!!11___) 
I. Pa.rropyrum smithii 45 Yes 
p. Trifoli Mm pralense 5 No ----~- ----
~- ----~- ----
"· ----r ----~- ----

50 = Total Cover ----
Woodv Vine Stratum (Plot size:_) 
I. ----p ----

= Total Cover ----
1/o Bare Ground in Herb Stratum 50 

Remarks: 

US Anny Corps ofEngmecrs 

Indicator 
Status 

FACU 
FACU 

Is tlle Sampled Area 
wi thin a Welland? Yes 

Dominance Test Worksheet 

Number of Dominan t Species 
Thal Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Pa-cmt of Dominant Species 

No X 

0 (A) 

I (B) 

That Area OBL, FACW, or FAC: 0 (A/B) 

Prevalence Jndex \\brksheel : 

Total % Cover of: Multio lv bv: 
OBL species 0 x i = 0 
F ACW species 0 x2 = 0 
FAC species 0 x 3 = 0 
FACU species 50 x 4 = 200 
UPL species 0 x5 = 0 
Column Totals: 50 (A) 200 (B) 

Prcvalai cc Index = 8 / A= 4.0 

HydrophyUc Vegeta Uon Indicators: 

--- I - Rapid Test for Hydrophyt ic Vegetati on 
2 - Dominance Test is >50% ---
3 - Prcvalcn cc Index is~ 3.01 

--- 4 - Morphological Adaptations' (Provide supporting 
--- data in Ran arks or ma separate sheet) 
___ Problan atic Hydrophytic Vegetation' (Explain) 

' Indicators of hydric soil and wetland hydrology must be present, 
unless disturbed or problan atic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Vcrst0n 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOI L Sampling Point 380UT 

"'°ome DcscrlpUon: (Desai be to 1he deplh needed to docu ment U1e Indicator or conrlrm the absence or Indica tors). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc '2 Texture Remarks --- --- ---

0-6 I0YR4/2 100 Clay loam --- --- --- ---
6-8 I0YR5/! 100 Clay loam --- --- - --
8-10 5YR 3/3 100 Clay loam 400/4 Scoria --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
- - - --- - -- - --

'rwc: C=Coocenlration, D=Depletioo, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 'Location : PL=Pore Lining, M=Matrix. 

lyd rlc Soll Indicators: (App licable lo all LRRs, unless otherwise noted). Indicators ror ProblemaUc Hydrlc Soli s': 

Histosol (A I) ---Sandy Gleyed Mat rix (S4) ---I cm Muck (A9) (LRR I, J) 

==Histic Epipedan (A2) ---Sandy Redox (S5) ___ Coast Prairie Redox (Al 6) (LRR F, C , H) 
_ Black Histic (A3) ---Stripped Matrix (S6) Dark Surface (S 7) (LRR C) 

_ Hydrogen Sulfide (A4) ---Loamy Mucky Minera l (Fl) High Plains Depressions (Fl6) 

- Stratified Layers (A5) (LRR F) ---Loamy Gleycd Matri x (F2) (LRR H outside or M LRA 72 & 73) 

_ 1 an Muck (A9) (LRR F, C , H) Depleted Malirx (F3) Reduced Vertie (F IS) 

- Dep leted Below Dark Surface (All) ---Redox Dark Surface (F6) ---Red Parent Material (TF2) 

_ Thick Dark Surface (A l2) Depleted Dark Surface (F7) ---Very Shallow Dark Surface (TF I 2) 

_ sandy Mucky Mineral (S I) ---Redox Depressions (FS) --- Other (Explain in Remarks) 

-2.5 cm Mucky Peal or Peat (S2) (LRR C, H) ---High Plains Depressions (F l 6) ' Indicators of hydrophytic vegetation and wetland 

_5 an Mucky Peal or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) hydrology must be present, unless disturbed or 
oroblcmatic. 

)l.eslrlcUve Layer (If present) : 

lr,pe: Rock 
Depth (inches): 10" IHydrlc Soll , Present ? Yes No X --- ----
Remarks: 

HYDROLOGY 

~=!Ll:!!n.!!di~c~at~o!.:rs=m:!!in.!!i~m~u~m~o:'.!f..::o:!!n!:.e .!!r ="~ired;~· .=ch!!:e~c~k.!a.!!11.!!th.!!at~~IL------------- Second Indicators minimum of two re ired 
Surface Wala (Al) Sall Crusts (B 11 ) Surface Soi I Cracks (86) 
High Water Tob ie (A2) ---Aquatic Invertebrates (B 13) --Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfi de Oda (C l) --Drainage Patterns (B I 0) 
Waler Marks (B !) ---Dry-Season Wala Table (C2) --Oxidized RJ,i zospheres along Living Roots (CJ) 
Sediment Deposi ts (82) - Oxidized Rhizospheres along Living Roots (CJ) -- (where tllled) 
Drift Deposits (BJ) (where not Ulled) Crayfish Burrows (CS) 
Algal Mal or Crust (84) Presence of Reduced Iron (C4) Saturation Visible on Aeria l Imagery (C9) 
Iron Deposits (8 5) == lllick Muck Surface (C7) --Geomorphic Position (D2) 
Inundation Visible on Aeria l Imagery (87) ___ Other (Explain in Remarks) --FAC-Neutral Test (D5) 

Waler-Stained Leaves (89) Frost-Heave Humm ocks (D7) (LRR F) 

Yes No __ X __ Depth (inches) : ___ _ 
No X Deptl1 (inches) : ___ _ 

aturation Present? 
includes capi llary liin e) 

Yes 
Yes No X Depth (inches): ___ _ eUand Hydrology Present? Yes No X 

escribe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspection). if available: 

em arks: 

US Army Corps of Engineers Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: ______ --=cBccroccocck..cMcciccn.c.e ______ City/County: -----'S=h'-c'-ri~dan/S==h'-a--'-i~dan= ____ Samp ling Date: I 0/22/2013 

Appli cant/Owner: _Rc...am_ac'-o'-L"-L"-C-'-. __________________ Slale : Wyoming Sampling Point : ----'3-'S_W_Ec.T-'---

lnvestigator(s): ______ C.c.c.. W~oo-'-d~,-'-A=·c.Id~e ______ Section, Township, Range: -'-Se'-c'-. -'-15~.-'T-'-5_7-'-N~, '-R-'-84_W ________________ _ 

Landform (hi llslope. terrace, etc.): _____ R_es_,n,_ o_ir ____ Local relief (concave, convex, none): ____ C_o_n_ca_v_e ___ Slope (%): __ o_._2'_1/o __ 

Subregion (LRR): Western Great Plain s Lat: 44 .9111041867 Long : -106.976205213 Datum : NAO 1983 HARN 

Off-channel rese,voir Soil Map Unit Nan1e: US TIC TORRIORTHENTS-PlTS COMPLEX. 0 TO I 00 PERCENT SLOPES NWI classificalion: 

Are cl irnatic/hydrologic condi ti ons on the site typical for th is time of year? Yes X No ____ (lfno. explain in Remarks.) 

Are Vegetation ~ . Soil __ N_o __ , or Hydrology ~ significantl y disturbed? Arc ''Normal Circumstances" present? Yes X No 

Are Vegetation ~ , Soil __ N_o __ , or Hydrology ~natur,lly problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Yes No X Hydrophytic Vegetation Present? 

Hydric Soil Present? Yes __ X_ No __ _ 

Wetland Hydrology Present? Yes X 

Remarks: Pl44 -UP. Pl45-DOWN. P146-SOIL PROFILE 
Off channel reservoir 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
,,.,.,e • •- tum (P lot size: ) % Cova- seecies? 
I. ----
2 ----
3 ----
4. ----= Total Cover ----
Sanlin•/Shrub Stratum (Plot size:_) 
I. ----
2. ----
3. ----
4. ----
5 ----= Total Cova-----
Herb Stratum (Plot size:_!m•___j 
I. Bromus inermis 60 Yes 
2. Bromus (1/'\lensis 30 Yes ----
3. Trifolium pralense 5 No ----
4. Taraxacum offid nale 5 No ----
5. ----
6. ----
7. ----
8. ----

100 = Total Cova-----
Woodv Vine Stratum (Plot size:___J 
I. ----
2. ----

= Total Cova-----
Yo Bare Ground in Herb Stratum __ o_ 

Remarks: 

US Army Corps of Engin eers 

Indicator 
Status 

UPL 
FACU 
FACU 
FACU 

Is the Sampled Area 
within a \\'etland? Yes 

Dominance Test Worksheet 

Number of Dom inant Species 
That Are OBL, FACW. or FAC: 

Total Number of Dominant 
Species Across Al I Strata: 

Pa-call of Dominant Speci es 

No X 

0 (A) 

2 (B) 

That Area OBL. FACW, or FAC: 0 (NB) 

Prevalence Index \Vorksheel: 

Total % Cover of: Mult iolv bv: 
OBL species 0 XI = 0 
F ACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 40 x4 = 160 
UPL species 60 x5 = 300 
Column Totals: 100 (A) 460 (B) 

Prevalence Index = Bi A= 4.6 

HydrophyUc VegetaUon Indi cators: 

--- I - Rapid Test for Hydrophytic Vegetation 
2 - Dominance Test is >50% ---
3 - Preva lence Index is .5. 3.01 

---
4 - Morphological Adaptations' (Provide supporting --- data in Remarks or rn a separate !11eet) 

___ Problematic Hydrophytic Vegetation' (Explain) 

'Indicators of hydric soil and wetland hydrology must be present, 
unless distu rbed or problematic. 

HydrophyUc 
Vegetation 

Yes 0 X Present? 

Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 38WET 

ProRle DescrlpUon : (Descri be to the depth nettled to document the Indicator or confirm the absence or Indica tors). 

Dq,th Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Remarks --- --- ---

0-16 I0YR 5/2 95 5YR 6/8 5 C PL Clay loam --- --- --- ---
16-20 I0YR 3/2 90 5YR 5/6 10 C PL Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'l)pe: C=Crnccntration. D=Deplctirn , RM=Reduced Matrix. CS=Covered or Coated Sand Gra in s. 2Location: PL=Pore Lining, M=Matri x. 

~drtc Soll Indicators: (Applicable to all LRRs, unless otherwise noted). Indicators for ProblernaUc Hydrlc Soil s': 

Histosol (Al) ---Sandy Gleyed Matrix (S4) ---I cm Muck (A9) (LRR I, J) == Histic Epipedrn (A2) ---Sandy Redox (S5) Coast Prairie Redox (Al 6) (LRR F, G , 1-1) 
_ Black Histic (A3) Stripped Matrix (S6) Dark Surface (S 7) (LRR G) 
_ Hydrogen Su I fide (A4) Loamy Mucky Minera l (Fl) ___ High Plains Dq,ressions (F l 6) 

- Stratified Layers (AS) (LRR F) Loamy Glcyed Matri x (F2) (LRR 1-1 outside or M LRA 72 & 73) 
I an Muck (A9) (LRR F, G, H) X Dq,leted Matirx (F3) ___ Reduced Vertie (F IS) 

- Dq, leted Below Dark Surface (A ll ) Redox Dark Surface (F6) ___ Red Parrot Material (TF2) 
_ Thick Dark Surface (A l 2) ---Dq,leted Dark Surface (F7) ___ Very Shallow Dark Surface (TFI 2) ---
- Sandy Mucky Mineral (SI) ---Redox Depressions (F8) Other (Explain in Remarks) 

- 2.5 cm Mucky Peat or Peat (S2) (LRR G, H ) High Plains Depressions (F I 6) 31ndicators ofhydrophytic vegetation and wetland 

_5 an Mucky Peat or Peat (SJ) (LRR F) 
---

(MLRA 72 & 73 or LRR 1-1) hydrology must be present. unless disturbed or 
oroblemati c. 

RestrlcUve Layer (If present): 

rwe: 
t)q,th (inches): lydrlc Soils Present? Yes X No --- ----
~emarks: 

HYDROLOGY 
M'etland Hydrology Indicators: 

r-Pr~im~•=arv~l.c.nd~i.c.cat=ors.c.,~ (11~n.c.in~i•~n.c.um~o~f~o.c.ne~r~reo=1ui~red;=· ~ch~e.c.ck~•l.c.l .c.th.c.a~t a~'°="M"---~---------- Secondarv Indicators (minimum of lwo reouired) 
X SurfaceWater (AI ) ___ Salt Crusts(B ll ) __ SurfaceSoil Cracks (B6) 

=High Water Thb le (A2) X Aquatic Invertebrates (B I 3) Sparsely Vegetated Concave Surface (BS) 
Saturation (A3) ---Hydrogai Sulfide Oder (C I) --DrainagePaliem s(B IO) 

_ Water Marks (B I) ---Dry-Season Water Table (C2) --Oxidized Rhizospheres along Living Roots (CJ) 

Sediment Deposits (82) == Oxidized Rhizospheres along Living Roots (CJ) ==== (where Ulled) 
_ Drift Depos its (BJ) (where not Ulled) 

Algal Mat or Crust (84) ___ Presence of Reduced Iron (C4) 
- Iron Dq,osits (85) ___ Thick Muck Surface (C7) 
_Inundation Visib le on Aeria l Imagery (87) ___ Other (Explain in Remarks) 
_ Watcr-Stamed Leaves (89) 

Field Observations: 
Surface Water Present? 

Water Table Present? 

Saturation Present? 
includes capillary fringe) 

Yes 

Yes 

Yes 

X No Depth (inches): __ 12_-_18_"_ 

No X Depth (inches) : ___ _ 
No __ X_Depth (inches): ___ _ 

__ Crayfish Burrows (CS) 

__ Saturation Visible on Aerial Imagery (C9) 
Geomorphi c Position (02) 
F AC-Neutral Test (D5) 

__ Frost-Heave Hummocks (07) (LRR F) 

!wetland Hydrology Present? Yes X No 

Jescribe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspection), if availab le : 

Remarks: 

US Army Corps of Engrneers Great Plams - Va srnn 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Sile: ------~B_ro~o_k~M_in_e ______ Cily/Counly: _____ S_h_e_ri_dan_/S_l_1c:r_1_dru_1 ____ Sampling Dale : I 0/22/2013 

Appli cani/Owner: _R_an_1_a_co_LL_C_. __________________ State: Wyoming San1pling Point : __ _;3:..:9c:O:..:U=-T=-----

lnvcstigator(s): -----~C_. W_oo_d~,_A_._ld_c ______ Scction, Township, Range: =S.:.:cc::.·..:.':c5,"T'-'5'-'7N-'-"-, .:.:Rc::84.:_W:.:__ _______________ _ 

Landfom1 (hi llslopc, terrace, etc.): _____ H_il_ls_lo~p_c ____ Local relief (concave, convex, none): ____ C_o_n_c_av_c ___ Slopc (%): __ .,_0-..:.5.:..%:__ 

Subregion (LRR): Wcsta-n Great Plains Lat : 44.9087818546 Long: -106.973592048 Datum: NAD 1983 HARN 

Soil Map Unit Name: US TIC TORRJORTHENTS-PITS COMPLEX, 0 TO I 00 PERCENT SLOPES NWJ classi fication : Non-aquatic resource 

Are climatie/hydrologic conditioos on the site typical for this time of year? Yes X No ____ (Ifno, ocp lain in Remarks.) 

Arc Vegetation ~ -Soil __ N_o __ , or Hydrology ~ significantly disturbed? Arc "Nonnal Circumstances" prcsall? Yes X No 

Arc Vegetation ~ - Soil __ N_o __ , or Hydrology ~naturally problematic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

~ydrophyt ic Vegetation Present? 

~ ydric Soil Present? 

~ctland Hydrology Present? 

Remarks: Pl51 -SOILPROFILE 

Yes __ _ 

Yes 

Yes 

No X 

No X 

No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
rI'rcc ~•= tum (P lot size: ) % Cover Species? 
I. 

~ -
----
----~- ----

~- ----= Total Cover ----
l'ian line/Shmb Stratum (Plot size:_} 
I. ----12 
b ----

----14. ----b ----= Total Cova-----
IJ.:i-,h Stratum (P lot sizc:___!ml___J 
I. Parcopyrum smitl,ii 45 Yes 

b.. Bromusarven.sis 30 Yes ----b Trifolium protense 15 No ----
4. Poa secunda 5 No ----
5 ----
6. ----
7. ----
8. ----

95 = Total Cover ----
Woodv Vine Stratum (Plot size:__J 
I. ----
2 ----

= Total Cova-----
1/o Bare Ground in Herb Stratum __ 5 _ 

Remarks: 

US Army Corps of Engmccrs 

Indicator 
Status 

FACU 
FACU 
FACU 
FACU 

ls U1e Sampled Area 
within a Wetland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Pa-cent of Dominant Species 

No X 

0 (A) 

2 (B) 

That Arca OBL, FACW, or FAC: 0 (NB) 

Prevalence Index \\brkshcct: 
Total % Cover of: Multiolvb" 

OBL species 0 XI = 0 
F ACW species 0 x 2 = 0 
FAC species 0 x3 = 0 
F ACU species 95 x4 = 380 
UPL species 0 x5 = 0 
Column Totals: 95 (A) 380 (B) 

Prevalen ce Index = Bi A= 4.0 

Hydrophy Uc VcgctaUon Indicators: 

--- I - Rapid Test for Hydrophytic Vegetation 
2 • Dominance Test is >50% ---
3 - Prevalmce Index is S 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Ran ar'ks or rn a separate sheet) 
___ Probla-natic Hydrophiic Vegetation' (Explain) 

' Indicators ofh ydric so il and wetland hydrology must be present, 
unless disturbed or prob lem atic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Verston 2.0 
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RAMACO 

October 2014 

Brook Mine 

SOI L Sampling Point: 390UT 

Pronle Descrlpllon: (Descr ibe lo the dept h needed to document the Indicator or conrlrm the absence of Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc1 Texture Rcmarlcs --- --- ---

0-4 7.5YR4/3 100 Clay loam --- --- --- ---
4-14 I0YR4/3 100 Clay --- --- --- ---
14-18 7.5YR4/2 100 Clay --- --- ---
18-20 2.5Y4/ I 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'Type : C>Crncmtration. D=Dcpletirn , RM=Reduced Matrix. CS=Covcred or Coated Sand Grains. 'Location: PL=Porc Lining, M=Matrix. 

Hydrlc Soll Indicator,: (Applicable to all LRRs, unless otlterwlse noted). Indicators for ProblemaUc Hydrlc Soil s': 

_ Histosol (Al) ---Sandy Glcyed Matrix (S4) 
---

1 cm Muck (A9) (LRR I, J) 

_Histic Epipedrn (Al) ---Sandy Redox (SS) Coast Prairie Redox (Al 6) (LRR F, G, H) 
Black Hist ic (A3) Stripped Matrix (S6) Dark Surface (S 7) (LRR G) ---

==Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (Fl) ---High Plains Depression s (Fl6) 
_ Stratified Layers (AS) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR 1-1 outside or MLRA 72 & 73) 

_ I 011 Muck (A9) (LRR F, G, H) ---Dep lded Matirx (F3) ---Reduced Vertie (FIS) 
_ Dep leted Below Darlc Surface (A 11) Redox Dark Surface (F6) Red Parent Material (TF2) 

Thick Darlc Surface (Al 2) Deplded Dark Surface (F7) ---Very Shallow Darlc Surface (TF 12) 

_ Sandy Mucky Mineral (SI) 
---Redox Depressions (FS) ---Other (Explain in Rcrnarlcs) 

~2.5 cm Mucky Peal or Peat (S2) (LRR G, H) ---High Plain s DepressiDllS (F l 6) ' Indicators ofhydrophylic vcgdation and wdland 
,___s an Mucky Peal or Peat (S3) (LRR F) (M LRA 72 & 7J or LRR H) hydrology must be present . unless disturbed or 

oroblcmatic. 
Resl.rlcUve Layer (Ir present) : 

[)pc: 
!Depth (inches): ~ydrlc Soils Present? Yes No X 

IR.crnarlcs: 

HYDROLOGY 

Indicators minimum of oner uircd; check all th at a I 

Surface Water (Al) 
High Water Table (A2) 
Saturation (A3) 
Water Marks (Bl ) 
Sediment Deposits (B2) 

Drift Deposits (BJ) 
Algal Mat or Crust (B4) 

lrDfl Deposi ts (BS) 
Inundat ion Visible on Aerial Imagery (B7) 
Water-Stained Leaves (B9) 

Sa ll Cmsts (Bl I) 
---Aquatic lnvertebrntes (B13) 
---Hydrogen Sulfide Oda (Ct) 
---Dry-Season Wala Table (C2) 

Oxidized Rhizosphcrcs along Living Roots (CJ) 
(where not Ullcd) 

___ Presence of Reduced Iron (C4) 
___ Thick Muck Surface (C7) 
___ Other (Exp lain in Remarks) 

Yes No X Depth (inches): 
----

Yes No X Depth (inches) : 

--- ----

Second Indicators minimum of two re uircd 
__ Surface Soi I Cracks (B6) 

Sparsely Vegetated Concave Surface (BS) 
--Drainage Pattern s (B IO) 

--Oxidized Rh izospheres along Living Roots (CJ) 
-- (where Ullcd) 

Crayfish Burrows (CS) 
__ Saturation Visible on Aaial lmagery (C9) 

Geomorphic Position (02) 

FAC-Ncutra l Test (DS) 
__ Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? Yes___ No X Depth (inches) : ======== etl and Hydrology Present? Yes __ _ No __ X __ 
includes capi llary fringe) 
cscribe Recorded Data (stream gauge. monitoring well, aerial ph otos, previous inspection), if available : 

crnarlcs: 

US Army Corps of Engineers Great Plains - Version 2 .0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ite: ------~B'-ro~o'-k~M~,~·n~c ______ City/County: _____ S'-h~e'-ri~clan/S= '-h'-a-'-i~dan= ____ Sampling Date: I 0/22/2013 

Applican VOwncr: _R_ai_n_a_co_L_L_C_. __________________ Statc: Wyoming Sampl ing Point : ___ 3_9_W_Ec_T __ _ 

Invcstigator(s): -----~C_. W~ ood~ ,_A'-._ld'-c _____ _ Scction. Township, Range: ~Sc_c~._15'-,~R5~7'-N~,'-R~84_W _ _______________ _ 

Landfom, (hill slopc, ta-race, etc.): _____ R_cs_a-v_ o_ir ____ Local relief (concave, convex, none): ____ C_o_n_ca_v_c ___ Slopc (%) : __ 2_-_5'_¼ __ 

Subregion (LRR): Wcsta-n Great Plains Lat: 44.9086654929 Long: -!06.973457097 

Soil Map Unit Nainc : USTIC TORRIORTHENTS- PITS COMPLEX. 0 TO 100 PERCENT SLOPES NWI classifi cation: 

Datum: NAD 1983 HARN 

Off-ch annel reservoir 

Arc cl imat icA1yck'ologic condili cns on the site typical for th is lime of year? Yes X No ____ (lf no, explain in Remarks.) 

Arc Vegetation ~ -Soil __ N_o __ . or Hydrology ~ significanlly disturbed? Arc "Nonna! Circumstances" present? Yes __ X_ No 

Arc Vegetation ~ - Soil __ N_o __ , or Hydrology ~naturally problemat ic? (If needed, explain any answers in Rcn1 arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important feature s, etc. 

'"1ydrophyt ic Vegetati on Present? 

Hydric Soil Presall? 

Wetland Hydrology Present? 

Yes 

Yes X 

Yes X 

jlemarks: Pl48-UP, Pl49-DOWN, Pl50-SOIL PROFILE 
PIT channel reservoir 

No X 

No 

No 

VEGETATION - Use scientific na mes of plants. 

Absolute Dominant 
'The «~tum (Plot size: \ %Covo- s eccies? 
I. ----
2 ----
3. ----
4. ----

= Total Cover ----
~. , lin•J<;hmb Stratum (Plot size:_} 
I. ----
2. ----
3. --- -
4. ----
5. ----= Total Cover ----
u .. h Stratum (Plot size:---1J!1l___) 
I. Horde um j ubaJum 30 Yes ----
2 J,mcus balticu.r 30 Yes ----
3. Melissa o.lJicinalis 10 No ----
4. Carex nebrascensis 20 Yes ----
5. ----
6. ----
7. ----
8. ----

90 = Total Cova-----
Woodv Vine Stralum (Plot size:_) 
I. ----, 

----
= Total Cova-----

1/o Bare Ground in Herb Slratum 10 

!Remarks: 

US Anny Corps of Engineers 

Indicator 
Status 

FACU 
FACU 
UPL 
OBL 

I s U1e Sampled A r ea 
within a \\Ttland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Acros.-s Al l Strata : 

Percmt of Dominant Species 

No X 

I (A) 

3 (B) 

That Arca OBL. FACW, or FAC: 33 (NB) 

Prevalence Jndex \ \brksheel : 

Total % Cover of: Multiply by: 
OBL species 20 XI = 20 
F ACW species 0 x 2 = 0 
FAC species 0 x3 = 0 
F ACU species 60 x 4 = 240 
UPL species 10 x5 = 50 
Column Totals: 90 (A) 310 (B) 

Prcvala,ce Index = 8 / A = 3.44 

HydrophyUc VegctaUon Indicators: 

--- I - Rapid Test for Hydrophyt ic Vcgctati cr, 
2 - Dominance Test is >50% --- 3 - Prcvalmcc Index is~ 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Ron arks or m a separate sl1eet) 
___ Problematic Hydroph)-lic Vegetation ' (Explain) 

' Indicators ofhydric soil and wetland hydrology must be present, 
~nless disturbed or prob lcmatic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Plams - Version 2.0 

TFN62/025 
"'~ D ~QV 14 2014 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 39WET 

Prome DescrlpUon: (Describe to lhe depth needed to document U1e Indicator or confirm the absence or Indica tors). 

Depth Matrix Redox Features 
(inches) Color (moisl) % Color (moist) % ~ Loc1 Texture Rcmari<s --- --- ---

0-4 I0YRJ/2 95 5YR 616 5 C PL Clay loam --- --- --- ---
4-11 2.SY 5/1 85 5YR 516 15 C PL Clay loam --- --- ---
11 -16 J0YR 5/2 80 5YR 5/6 20 C PL Clay --- --- --- ---
16-20 5Y4/ l 100 Clay --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'Type: C=Conccnlration, D=Depletion , RM=Reduccd Matrix, CS=Covered or Coaled Sand Grains. 1Location: PL=Pore Lining, M=Matrix . 

!Hydrlc Soll Indica tors: (Applicable lo •II LRRs, unless o lherwlse noted). Indicators for ProblemaUc Hydr lc Soli s' : 

_ Histosol (AI) 
---

Sandy Gleyed Matrix (S4) I cm Muck (A9) (LRR I, J) 
,___ Histic Epipedon (A2) ---Sandy Rcdox (SS) ---Coast Prairie Rcdox (AJ6) (LRR F, G, 1-1) 
,___ Black Histic (AJ) ---Stripped Mal rix (S6) Dark Surface (S 7) (LRR G) 
_ Hydrogen Sulfide (A4) ---Loam y Mucky Mineral (F l ) ___ High Plains Depressions (FJ6) 
,___ Stralified Layers (AS) (LRR F) Loamy Gleyed Matrix (F2) (LRR H outside or MLRA 72 & 73) 
_ 1 cm Muck (A9) (LRR ~~ G, I·[) _ x __ Deplded Matirx (FJ) Reduced Vertie (F l 8) 
,___Dcplded Below Dari< Surface (All) X Redox Dark Surface (F6) ---Red Parait Material (TF2) 

_ Thick Dark Surface (Al 2) ---Deplded Dark Surface (F7) ---Very Shallow Dari< Surface (TFI 2) 

_sandy Mucky Mineral (S J) ---Redox Depressions (F8) ---Other (Explain in Ran arks) 

,____ 2.5 cm Mucky Peal or Peat (S2) (LRR G, H) ---High Plain s Depressions (F l 6) 3Indicalors ofhydrophytic vegdation and wdland 
_s cm Muc~-y Peal or Peal (SJ) (LRR F) (M LRA 72 & 73 or LRR 1-1) hydrology must be prescnl , unles disturbed or 

problematic. 
!RestrlcUve Layer (If present) : 

tr'we : 
!Depth (inch es): !Hydrlc Salb Present? Yes X No 

!Ran arks: 

HYDROLOGY 

Indicators minimum of oner uired; check all tJ1at a I 
Surface Waler (Al) ___ Sall Crusts (Bl I) 

High Waler Tab le (A2) X Aquatic lnvertcbralcs (B 13) 
Saturation (A3) ---Hydrogai Sulfide Oda (C l) 
Waler Marks (Bl) ---Dry-Season Water Table (C2) 

Sedimelll Deposits (B2) == Oxidized Rhizospheres along Living Roots (CJ) 
Drift Deposits (BJ) (where not Ulled) 
Algal Mat or Crust (B4) ___ Presence of Reduced Iron (C4) 
Iron Deposils (BS) ___ Thick Muck Surface (C7) 
lnundalion Visible on Aeria l Imagery (B 7) ___ Other (Explain in Remari<s) 

Waler-S tained Leaves (B9) 

Yes X No Deplh (inches): __ >_2_4'_' _ 
No ___ Depth (inches): __ 18_" __ 

--- ----

Second Indicators minimum of two re uired 
Surface Soi I Cracks (B6) 

--Sparsely Vcgelaled Concave Surface (BS) 
--Drainage Pallems (B IO) 

--Oxidized Rhi zospha-es along Living Roots (CJ) 
-- (where Ulled) 

Crayfish Burrows (C8) 
Saturation Visible on Aeria l Imagery (C9) 
Gcomorphi c Position (D2) 

--FAC-Neutra l Test (DS) 

_Frosl-Heave Hummocks (07) (LRR F) 

atu ration Present? 
includes ca illary frin c) 

Yes X 

Yes X No Depth (inches): __ 18_" __ etland Hydrology Present? Yes X No 

cscribe Recorded Data (stream gauge, monitoring well , aerial ph otos, previous inspection), if available: 

anarks: 

US Army Corps of Engineers Great Plains - Yu si on 2.0 

TFN 6 2/025 
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RAMACO 

October 2014 

Brook Min e 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ile: =B'-ro'-'o~k--'M~•~·n=c _____________ City/County: =S~hc'-r~id~an~ ___________ Sampling Dale : '-l'-0/--'l'-5/-"2=01'-4'------

ApplicanVOwner: Ramaco Stale: Wyoming Sampling Point: 4 --'-0--'O--'U--'T _____ _ 

lnvcstigalOr(s): D. Gardner, M. Kasten Section, Township, Range: =Sc'-c'-.=1~5,--'T--'5_7N'-'-, '-R=84-'-W ________________ _ 

Landfonn (hi llslopc, terrace, etc.): Man-made depress ion Local relief (concave, convex, none): _C_o_nca_ v_c ______ Slopc (%): _0_-I_0 ___ _ 

Subregion (LRR): Western Grcal Plains Lal: 44.915893 Long: -106.988149 Dalum: NAD 1983 HARN 

Soil Map Un il Name: US TIC TORRJORTHENTS-PITS COMPLEX, 0-100 PERCENT SLOPES NWl classi fi cati on: _N_o_n-_w_ct_l_an_d ________ _ 

Arc climatic/hydrologic conditi ms on the site typical for th is time of year? Yes X No ____ (Jfno, c:x:p lain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ~ sign iflcanlly disturbed? Arc "Normal Circumstances" present? Yes X No 

Arc Vegetation ~ - Soil __ N_o __ , or Hydrology ~ natu rally problemat ic? (lfn ccdcd, explain any answers in Remarks.) 

SUMMARY OF FINDit~GS - Attach site map showing sampling point locations, transects, important features, etc. 

~ ydrophytic Vegetation Present? 

~ ydric Soil Presen t? 

~clland Hydrology Present? 

Remarks: 

Yes 

Yes 

Yes X 

!Point located in depression formed from reclam ation. 

No X 

No X 

No 

VEGETATION - Use scientific names of plants. 

Absolute Dominan t 
hi-cc Slrntum (Pio! size: ) % Cover Species? 
I. ----
~ . ----
~ . ----
~. ----

= Total Cover ----
t-;anlin•iShrub Slra.lum (Plot size:___) 
I. ----
~ . ----
~. - ---
~ . ----
~ . - - --= Total Cover ----
"'-b Siratum (Plot sizc:_.1.Jnl ___) 
I. Bromus inennis 70 Yes 

~ . Pascol!l!!!!..11 smithii 15 Yes ----p ----
~ . ----
~ . ----k, . ----
7. ----
~ . ----

85 = Total Cover ----
M'oodv Vine St.ralum (P lot size:___) 
I. ----
2. ----

= Total Cover ----
¼ Bare Ground in Herb Stratum ---
~cm arks: 

US Anny Corps of Engmccrs 

Indicator 
Status 

UPL 
FACU 

Is u,e Sampled Area 
within a Wetland ? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
Tiiat Arc OBL, FACW, or FAC: 

Total Number of Domin an t 
Species Aero,;,; Al I Simla: 

Pa cen t of Dominant Species 

No X 

0 (A) 

2 (B) 

TI1al Arca OBL. FACW, or FAC: 0 (NB) 

Prevalence Index \\Urksheet : 
Total % Cover of: Multio lv bv: 

OBL species 0 XI = 0 
FACW species 0 x2 = 0 
FAC species 0 x3 = 0 
F ACU species 15 x4 = 60 
UPL species 70 x5 = 350 
Column Totals: 85 (A) 41 0 (B) 

Preva lence In dex = B/A = 4.8 

HydrophyUe YegetaUon Indicators: 

--- 1 - Rapid Test for Hydrophyt ic Vegetation 
2 - Dominance Test is >50% ---
3 - Prevalence In dex is.:s, 3.01 

---
--- 4 - Morphological Adaptali ons1 (Provide support ing 

data in Remarks or on a sqJarate sheet ) 
___ Problematic Hydrophytic Vegetation' (Explain) 

Indicators of hydric soi l and wetland hydrology mu st be prcsall, u 
ii less disturbed or problematic. 

HydrophyUc 
Vegetation 

Yes No X Present? 

Great Pia ms - Vas10n 2 .0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 40 Out 

Pro me Description: (Describe to lhe depth needed to document the Indicator or connrm t.he absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc 1 Texture Remarks --- --- ---

0-2 l0YR 3/1 100 Loam --- --- --- ---
2-3 J0YR 5/3 JOO Loam 

--- --- --- ---
3- 12 N 2.5/0 100 Clay loam --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'Type: C=Conccntration, D=D<plction, RM=Rcduccd Matrix, CS=Covcrcd or Coated Sand Grains. 'Location : PL=Porc Lining, M=Matrix . 

·lydrlc Soll Indicators: (Appllcable to all LRRs, unless oU,erwlse noted). Indicators ror ProblemaUc Hydrlc Soll ,-': 

_Histosol (Al ) ---Sandy Gleyed Matrix (S4) ---I an Muck (A9) (LRR I, J) 

_ Histic Epipedon (A2) ---Sandy Rcdox (SS) ---Coast Prairie Redox (Al 6) (LRR F, G, 1-1) 
Black Histic (A3) Stripped Matrix (S6) Darl< Surface (S7) (LRR G) --- ---

_l-lydrogai Sulfide (A4) ---Loamy Mucky Mineral (F l} ---High Plains Depressions (Fl 6) 
_ Stratified Layers ( AS) (LRR F) ---Loamy Gleyed Matrix (F2) (LRR H outside or MLRA 72 & 73) 

_ I cm Muck (A9) (LRR F, G, 1-1) ---Depleted Matirx (F3) ---Reduced Vertie (F 18) 

_ Depleted Below Dari( Surface (A 11 ) Redox Darl< Surface (F6) Red Parent Material (TF2) 
Th ick Darl< Surface (Al 2) Depleted Dari( Surface (F7) Very Shallow Dark Surface (TF I 2) 

_ Sandy Mucky Mineral (S I ) ---Redox D<press ion s (F8) Other (Explain in Remarl<s) 
_ 2.s an Mucky Peat or Peat (S2) (LRR G, 1-1) ---High Plains Depressions (F 16) 3Indicators of hydroph)4ic vegetation and wclland 
_5 cm Mucky Peat or Peat (SJ) (LRR F) (M LRA 72 & 73 or LRR 1-1) hydrology must be presa1~ un less disturt>ed or 

problanatic . 
RestrlcU ve Layer or present): 

rwe: None 
!Depth (inches) : J-(ydrlc Soil s Present'/ Yes No X --- ----
IRemarl<s: 
~12 Inches: Likely derived rrom carbonaceous shale, some vtsJblecoal, visible saltJcarbonate accumulaUons 

HYDROLOGY 

l'--'--'ri'-'-m"'ar'---'--'l"'n".-d1e:·c:::atc:or:..,s=me:i•.:.:1im=um::.:...:oc:.f..::o::!n::.e :..:re=="---"====-=='---,,,--,----------- Sccon Indicators minimum of two r uired 
Surface Water (Al ) _ X_Surface Soil Cracks (B6) 
High Wat a Table (A2) Aquatic Invertebrates (B 13) Sparsely Vegetated Concave Surface (BS) 
Saturation (A3) ---Hydrogen Sulfide Oder (C l) --Drainage Patterns (BIO) 
Water Marks (B l) ---Dry-Season Water Table (C2) --Oxidized Rhizosphcres along Living Roots (C3) 

Sediment Deposits (B2) ---Oxidized Rhizosphcres along Living Roots (C3) -- (where tllled) 
Drift Deposits (B3) --- (where not tllled) Crayfish Burrows (CS) 

Algal Mat or Crust (B4) Presence of Reduced Iron (C4) Saturation Visible on Aeria l Imagery (C9) 
Iron Deposits (BS) Th ick Muck Surface (C7) X Geomorphic Positi on (D2) 

Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Ranarl<s) FAC-Neutral Test (DS) 

Water-Stained Leaves (8 9) =Frost-Heave Hummocks (D7) (LRR F) 

No __ x __ Depth (inches): __ N~o_n_e_ 

No X Depth (inches): __ N_o_n_e_ 

Yes 

Yes 
Yes No X Depth (inches): __ N_on_e_ cUand Hydrology Present? Yes X No 

includes capillary frin e) 
escribe Recorded Data (stream gauge, monitoring well, aa- ial photos, previous in!:4Jection ), if available: 

US Army Corps of Engineers Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/Site: _B_ro_o_k_M_in_c _____________ City/County: _S_he_n_·d_an ____________ Samp ling Date: _I 0_/_l 5_/_20_1_4 ____ _ 

Appl icanVOwner: Ramaco State: Wyoming Sampl ing Point : 4_1 _O_U_T _____ _ 

Invcstigator(s): D. Gru"dncr, M. Kasten Section, Township, Range: _S_cc_._I_5,~T_5_7N~, _R_84_W ________________ _ 

Landfom1 (hillslopc, terrace, etc.): Hillslopc Local rel ief (concave, convex, none): _C_on_v_cx _______ Slopc (%): _2_5-_7_0 ___ _ 

Subregion (LRR): Wcst011 Great Plains Lal : 44.91 5575 Long: 106.986953 Datum: NAD 1983 HARN 

Soil Map Unit Name: ZIGWEID-C AMBRIA LOAMS, 0 TO 6 PERCENT SLOPES NWI classificalion: _N_o_n-_w_et~l~an~d~--------

Are climatiC/hydrologic conditioos on the site typical for this time of year? Yes X No ____ (If no, explain in Remarks.) 

Arc Vegetation ~ . Soil __ N_o __ , or Hydro logy ----1!£..._s ignificantly disturbed? Arc ''Normal Circumstances" present? Yes X No 

Arc Vegetation ~ . Soil __ N_o __ , or Hydrology ----1!£..._naturally problematic? (If needed, explain any answers in Ran arks.) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, imporlant features, etc. 

ll-!ydrophytic Vegetation Present? 

ll-!ydric Soil Present? 

!Wetland Hydrology Present? 

!Remarks: 

Yes 

Yes 

Yes 

No X 

No X 

No X 

Is Ute Sampled Area 
wllhln a Welland? Yes No X 

!Point within channel of drainage. Large head-cut upstream of point. Rocky and organic bottom . Possible stream-fed. 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator Dominance Test Worksheet 
m-cc Stratum (Plot size: ) % Cover Species? Status 
I. Number of Dominant Species ----
~- Thal Arc OBL, FACW, or FAC: 0 (A) ----
13 ----
f'! . Total Number of Dominant ----

- Total Cova Species Across All Strata: 4 (B) ----
~ao line/Shrub Stratum (Plot size:_llJ)i_l Percent of Dominant Species 
I. Arlemisia tridentaJa 30 Yes UPL That Area OBL, FACW, or FAC: 0 (A/8) ----

12 Chz.sothamnus viscidiJ!..orus I 5 Yes UPL ----
13 ---- Prevalence Index \\brksheel: 

~- Total % Cover of: Multiply by: ----
5. ---- OBL species 0 X I = 0 

45 ----= Total Cover F ACW species 0 x2 = 0 
FAC species 0 x 3 = 0 

Hab Stratum (Plot sizc:_____u_ftl_) F ACU species 25 x4 = 100 

I. Pseudoroes.neria seJcaJa 40 Yes UPL UPL species 95 x5 = 475 

2. Poa secunda 20 Yes FACU Column Totals: 120 (A) 575 (13) ----
3. Ac/iii/ea nullefo/ium 5 No FACU Prevalence Index= BIA = 4.8 ----
4. A&rol2'.ron cristaJum 7 No UPL 

5. Koeleria ma£ra.ntha. 3 No UPL HydrophyUc VegetaUon Indicators: ----
6. I - Rapid Test for Hydrophytic Vegetation ---- ---
7. 2 - Dominance Test is >50% ---- ---
8. 3 - Prevalence Index is .5. 3 .01 

---- ---
75 = Total Cover --- 4 - Morphological Adaptations' (Provide supporting ---- data in Remarks or on a separate sheet) 

Woodv Vine Stratum (Plot size:___) ___ Problematic Hydrophytic Vcgcwion ' (Explain) 

1. Indicators of hydr ic soil and wetland hydrology must be present, u ----
2. nlcss disturbed or Droblanalic. ----

- Total Cover ---- HydrophyUc 

1/o Bare Ground in Herb Stratum 10 
VegetaUon 

Yes No X Present? 

Ran arks: 

US Army COl])S of Engineers Great Pia ms - Verston 2 .0 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 41 OUT 

Prome Description: (Describe lo the depth needed lo document the Indicator or connrm the absence or Indicato rs). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc2 Texture Remarks --- --- ---

0- 10 2.5Y6/3.5 100 Sandy loam --- --- --- --- Contains decomposing 
10-14 2.5Y 5/4 100 Sandy loam coarse fraa.mcnt.s --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'Type: C=Concentration, D=Dcplction. RM=Rcduccd Malrix, CS=Covcred or Coaled Sand Grains. 1Location: PL=Pore Lining, M=Malrix . 

lydrlc Soll Indicator s: (Applicable lo all LRR,, unless otherwi se noted)-

Histosol (A l ) Sandy Gleycd Matrix (S4) ---
_ Histic Epipedon (A2) ---Sandy Redox (S5) 

Black Histic (A3) Stripped Malrix (S6) ---== Hydrogen Sulfide (A4) ---Loamy Mucky Mineral (F l ) 

_ Stflllificd Layers (AS) (LRR F) ---Loamy Glcycd Malrix (F2) 

I cm Muck (A9) (LRR F, G, H) Depicted Malir,c (F3) ---
_ Depicted Below Dark Surface (Al I) ---

Rcdox Dark Surface (F6) 

Thick Dark Surface (A 12) Depicted Dark Surface (F7) ---
_ Sandy Mucky Mineral (S I ) Rcdox Depressions (F8) 

---
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) High Plains Depressions (Fl 6) ---
_ 5 an Mucky Peal or Peat (S3) (LRR F) 

Restr lcllve Layer (If present): 

Type: None 
Depth (inches): 

Remarks: 
Digging Impeded by rocks . 

HYDROLOGY 

Surface Water (A I) 

1-ligh Waler Table (A2) 

Saturation (A3) 
Water Marks (B l ) 

Sediment Deposits (82) 

Drift Deposits (83) 
Algal Mat or Crust (84) 
Iron Deposits (85) 
Inundation Visib le on Aerial Imagery (B7) 

Water-Stained Leaves (B9) 

(MLRA 72 & 73 or LRR H) 

Salt Crusts (B II ) 
---Aquatic In vertebrates (B 13) 
---Hydrogen Sulfide Oder (C l ) 

lydrlc Soli s Present? 

---Dry-Season Water Table (C2) 

---Oxidized Rhi zospheres along Living Roots (CJ) 
--- (where not lllled) 

Presence of Reduced Iron (C4) 

Thick Muck Surface (C7) 
___ Other (Explain in Remarks) 

Indica tors for Problematlc Hydrlc Solis' : 

I cm Muck (A9) (LRR I, J) ---
Coast Prairie Redox (Al 6) (LRR F, G, H) ---
Dark Surface (S7) (LRR G) ---
1-ligh Plain s Depressions (Fl 6) ---

(LRR H outside of MLRA 72 & 73) 

Reduced Vertie (F 18) 

Red Parent Material (1l'2) 
Very Shallow Dark Surface (TF I 2) ---
Other (Explain in Remarks) 

' Indicators of hydroph)( ic vegetation and welland 
hydrology must be presen t, un less disiurbed or 
problematic. 

Yes No X --- ----

Secon Indicators minimum of two r uired 
Surface Soil Cracks (86) 

--Sparsely Vegetated Concave Surface (88) 
--Drainage Patterns (BI O) 

Oxidized Rhizospheres along Living Roots (C3) 
(where tllled) 

Crayfish Burrows (CS) 
Saturati on Visible on Aeri al Imagery (C9) 

--Geomorphic Position (D2) 

=FAC-Neulral Test (D5) 
__ Frost-Heave Hummocks (D7) (LRR F) 

aturation Present? 
includes capillary fringe) 

Yes 
Yes 
Yes 

No X Depth (incites): __ N_o_n_e _ 
No--X--Depth (inches): __ N_on_ e __ 

No X Depth (inches): __ N_on_e _ elland Hydrology Present? Yes No X 

escribc Recorded Data (stream gauge, monitoring well, aaial photos, previous in~ection). if available: 

emarks: 

US Army Corps of Engineers Great Plains - Version 2.0 
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RAMACO 

October 2014 

Brook Mine 

WETLAND D ETERMINATION DATA FORM-Great Plains Region 

Project/Site: _B_ro_o_k_M_,_·n_c _____________ City/County: _Sh_c_n_d_an ____________ Sampling Date: _10_/_15_/_20_1_4 ____ _ 

Appl icant/Owner: Ramaco State: Wyoming Sampling Point : _4_1 _W_E_T _____ _ 

lnvcstigator(s): D. Gardna, M. Kasten Section, Townsh ip, Range: -"S-'-cc'-'.-'l-'-5,,_T"5'-'7-'-N"-' -"R'-"84-'-W'-'------------------

Landform (hillslope, taracc, etc.): Drainage Local rclicf(concavc, convex, none): -'C-'-on-'-c"a'-v-'-c ______ Slopc (%): _0-_7 ____ _ 

Subregion (LRR): Wcstan Great Plains Lat: 44 .915653 Long: -106.986966 Datum : NAD 1983 NARN 

Soil Map Unit Name : ZIGWEID-CAMBRJA LOAMS, 0 TO 6 PERCENT SLOPES NWI classification : PEM -------------
Arc climat ic/hydrologic condili oo s on the si te typica l for this time of year? Yes X No ____ 0 f no, explain in Ranarks.) 

Arc Vegetation ~- Soil __ N_o __ , or Hydrology ~ significantly diswrt>ed? Arc "Normal Circumstances" present? Yes X No 

Arc Vegetation ~ - Soil __ N_o __ , or Hydrology __ N_o_ naturally problematic? (If needed, explain any answers in Ran arks .) 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: 

Yes X 

Yes X 

Yes X 

No 

No 

No 

Is the Sampled Area 
within a Wetland? Yes X No 

Point within channel of drainage. Large head-cul upstream of point. Rocky and organic bottom . Possible stream-fed. 

VEGETATION - Use scientific names of plants. 

Absolute Dom inant Indicator Dominance Test Worksheet 
Tree Stratum (Plot size: ) ¾ Cova- seecies? Status 
I. Number of Dominant Species ----
2. That Are OBL, FACW. or FAC: 3 (A) ----
3 ----
4. Total Number of Dominant ----

= Total Cova Species Across All Strata: 3 (B) ----
San lino/Shrub Stra0un (Plot sizc:___,l_fil,l __) Pacmt of Dominant Species 
I. Salix amygc/aloides 5 Yes FACW That Arca OBL. FACW, or FAC: 100 (A/8) ----
2. ----
3. Prevalence Index Worksheet: ----
4. Total % Cover of: Multiply by: ----
5. OBL species XI = ----

5 = Total Cover F ACW species x2 = ---- FAC species x3 = 
-!ab Stratum (Plot size:----1..Jlll _) F A CU species X 4 = 
I. J1mcus torreyi 30 Yes FACW UPL species x5 = ----
2. Polra_on mon!£!,.lienJis 25 Yes FACW Column Totals: (A) (B) 

3. Cl;!_torl,/!!.,cl,a '.:};_mbalaria 20 No OBL Prevalence Index = BIA = 
4. Eleocharis acicularis 20 No OBL ----5. Eleocharis palustris 5 ---- No OBL HydrophyUc VegetaUon Indicators: 
6. Typlia latifolia 5 No OBL I . Rapid Test for Hydroph:,,tic Vegetation ---- ---7. Schoenof!!..ectus Sf.?E: 3 No --· X 2. Dominance Te5t is >50% ---- ---
8. Hordeum jubaium 2 No FACW 3 • Prevalence Index is ,::: 3.0 1 

---- ---
11 0 = Total Cover 4 - Morphological Adaptations' (Provide supporting ---- --- data in Remarks or on a separate sheet) 

Woodv Vine Stralum (P lot size:____) ___ Problematic Hydrophytic Vegetation ' (Explain) 
I. Indicators ofhydric so il and wetland hydrology must be present, u ----
2 hless disturt>ed or oroblanatic. ----

= Total Cover ---- HydrophyUc 

¼ Bare Ground in Herb Stratum 5 
VegetaUon 

Yes X No Present? 

Ran arks: 

US Army Corps of Engmeers Great Plains - VaS1on 2.0 

TFN 62/025 
~~ o i v 14 2014 
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RAMACO 

October 2014 

Brook Min e 

SOIL Sampling Point: 4 1 WET 

Pro m e Description: (Describe lo the depth needed lo document the lndlcal.or or connrm the absence or Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc 2 Texture Remark s --- --- ---

0-8 2.5Y 6/2 70 N2.5/0 20 D M Clay --- --- --- ---
7.5YR 6/8 10 C M --- --- --- ---

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
- - - --- --- ---

'Type: C=Concentrati on, D=Dcp lction, RM=Reduced Matrix, CS=Covcred or Coated Sand Grains. 'Location : PL=Pore Lining, M=Matrix. 

Hydr lc Soll Indicator ,: (Applicable to all LRRs, unless otherwi se noted). Indicators ror Problemallc Hydrlc Soils': 

Histosol (A l ) Sandy Glcycd Matrix (S4) I cm Muck (A9) (LRR I, J) --- ---
_ Histic Epipcdon (A2) ---Sandy Rcdox (S5) ---Coast Prairie Rcdox (Al 6) (LRR F, G , H) 
_ Black Hietic (AJ) ---Stripped Matrix (S6) ---Dark Surface (Sl) (LRR G) 
_ Hydrogen Sulfide (A4) 

---Loamy Mucky Mineral (F l ) ---High Plain s Depressions (F l 6) 
_ Stratified Layers (A5) (LRR F) Loam y GI eyed Matrix (F2) (LRR H outside or MLRA 72 & 73) 

I cm Muck (A9) (LRR F, G, H) X Depicted Mali"' (F3) Reduced Vertie (F IS) ---
- Depleted Below Dark Surface (A l I) Redox Dark Surface (F6) Red Parent Materi al (TF2) 
_ Th ick Dark Surface (A l 2) Depicted Dark Surface (Fl) ___ Very Sha llow Dark Surface (TF I 2) 

- Sandy Mucky Mineral (S I ) Rcdox Depressions (FS) Other (Explain in Remarks) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (F l6) 3fndi cators of hydroph)4ic vegetati on and wetland 

_5 cm Mucky Peat or Peat (S3) (LRR F) 
---

(MLRA 72 & 73 or LRR H) hydrology muet be prcsen~ unless di eturoed or 
oroblan atic . 

IR.estrlcUve Layer (tr present) : 

rri,re: None 
P epth (inches): Hydrlc Soil s Present? Yes X No --- ----
Remarks: 
IDtgglng Impeded by rocks. 

HYDROLOGY 

1--'-'ric..m.car~Ic..n~di~cal=or"s~(m=in"im=um= o~f~o~n~e "re=uic..re"d"-: .cchc..cc=k.c•~ll.cthccal=="'--~~---------- Sccon Indicators minimum of two r uircd 
X Surface Water (A l) Salt Crusts (8 11 ) __ Surface Soil Cracks (86) 

High Wala- Table (A2) ---Aqu atic ln va1cbratcs (813) Sparsely Vegetated Concave Surface (88) 
Saturation (A3) ---Hydrogen Sulfide Oder (C l) - X- Drainage Patterns (810) 
Wala- Marks (8 I ) - - -Dry-Season Water Table (C2) _ Oxidized Rhizospheres along Living Roots (C3) 

Sediment Deposits (8 2) Oxidized Rhizosphcres along Living Roots (CJ) (where tllled) 

Drift Deposits (83) (where not t!Ued) = Crayfi ,11 Burrows (CS) 
Algal Mat or Crust (84) ___ Presence of Reduced Iron (C4) Saturation Visible on Aerial Imagery (C9) 
Iron Deposits (85) ___ Thick Muck Surface (C7) X Gcomorphic Positi on (D2) 
In undati on Visible on Aa- ia l Imagery (87) ___ Other (Explain in Ra-n arks) __ FAG-Neutral Test (D5) 

Wata--Stained Leaves (89) __ Frost-Heave Hummocks (Dl) (LRR F) 

aturation Present ? 
includes ca illary fr in e) 

Yes X 
Yes 
Yes X 

No ___ Dcpth (inches): 

No X Depth (inches): 
No Depth (inches): 

1-2 

None 
0-8 eUand Hydrology Present? Yes X No 

escribe Recorded Data (stream gauge, monitoring well , aa- ial photos, previous in ~ cction). if ava ilable: 

cmarks: 

US Army Corps of Engineers Great Plains - Version 2.0 

TFN62/025 
1£~ 0 NOV 14,2014 
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RAMACO 

October 2014 

Brook Mine 

WETLAND D ETERMJNATION DATA FORM-Great Plains Region 

ProjecVSite: _B_ro_o_k_M_in_e _____________ City/County: _S_her_id_ar_, ____________ Samp ling Date: '-I 0"/'-15'-'l=-20'-'l'--'4'-----

ApplicanVOWner: Ramaco State : Wyoming Sampling Point : ~4-=-2-=-O-'U'---T'------

lnvestigator(s): D. Gardner, M . Kasten Section. Township. Range: -=-S'-eccc·-=-2=-2,'-T"5'---7-'-N-'-' '-R:.::84-'-W'-'------------------

Landfonn (hillslope, terrace, etc.): Toeslope Local relief (concave, convex, none): -=-C-'-on"-v-'ex-"--______ Slope (%): -=-3-'-0 ____ _ 

Subregion (LRR): Western Great Plains Lat : 44.894144 Long: -106.983904 Datum : ________ _ 

Soil Map Unit Name: HAVERDAD-DRAKNAB COMPLEX, 0 TO 3 PERCENT SLOPES NW! classificati on: .:_N:.::oc:.n•...:W:..:etc;l:::anc;d:;_ _______ _ 

Arc climatic/hydrologic conditioos on the site typica l for this time of year? Yes X No ____ (lfno, exp lain in Remarks.) 

Are Vegetation ~ . Soi l __ N_o __ . or Hydrology ---1:!£.__s ign ificantly disturbed? Are "Normal Circumstances" present? Yes __ X_ No 

Are Vegetation ~ . Soi l __ N_o __ . or Hydrology ---1:!£.__ naturally problematic? (If needed, explain any answers in Remarks .) 

SUMMARY OF flNDlNGS-Attach site map showing sampling point locations, trJnsects, important features, etc. 

iflydrophyt ic Vegetation Present? 

IHydri c Soil Present? 

!wetland Hydrology Present? 

!Remarks: 

Yes __ _ No X 

Yes No X 

Yes No X 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
h-..e • •-tun (Plot size: \ %Cova- Species? 
I. ----
~- ----
~-
~ 

----
----= Total Cover ----

l<:an lin•IShmb Stratum (Plot size:-1.1.J!l_J 

I. Symplwricarpos occidentali s 25 Yes ----
~- Rosa wood.1ia 5 No ----13 --- -~- ----15. ----

30 = Total Cover ----
lu-b S"atum (Plot sizc: ___ UJJ.l___J 
I. Bromus ;,,enni.r 85 Yes 

12 Thlaspi arvense 5 No ----
~- ----
4. ----5. ----
6. ----
7. ----
8. ----

90 = Total Cover ----
Woodv Vine Stralum (Plot size:___) 
1. ----
2 ----

= Total Cover ----
¼ Bare Ground in Herb Stralurn __ 2_ 

!Remarks: 

US Army Corps ofEngmeers 

Indicator 
Status 

UPL 

FACU 

UPL 

FACU 

Is Ole Sampled Area 
within a Wetland? Yes 

Dominance Test Worksheet 

Number of Dominant Species 
That Arc OBL. FACW, or FAC: 

Total Number of Dominant 
Species Across AJ I Strata: 

Percent of Dominant Species 

No X 

0 (A) 

2 (8) 

That Area OBL, FACW, or FAC: 0 (AIB) 

Prevalence Index \\br~ heet : 
Total % Cover of: Mu ltio lvbv: 

OBL species 0 x i = 0 

FACW ~ecies 0 x 2 = 0 
FAC species 0 x 3 = 0 
F AClJ species 10 x4 = 40 

UPL ~ecies 110 x5 = 550 
Column Totals: 120 (A) 590 (B) 

Prevalence Index = BIA = 4.9 

Hydrophytlc Yegetatlon Indicator s: 

--- I - Rapid Test for Hydrophytic Vegetation 

2 • Dominance Test is >50% ---
3 . Prevalence Index is~ 3.01 

---
--- 4 - Morphological Adaptations' (Provide supporting 

data in Remarks or on a separate sheet) 
___ Problematic 1-lydrophytic Vegetation ' (Explain) 

lndicators of hydr ic soil and wetland hydro logy must be presen~ u 
1less disturbed or oroblanatic . 

Hydrophytlc 
Vegetation 

Yes No X Present? 

Great Pl ams - Vcrs:ion 2 .0 

TFN 6 2/025 
1 ~jD fO V 14,2014 
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RAMACO 

October 2014 

Brook Mine 

SOIL Sampling Point: 42 OUT 

Pro me Descrlpllon: (Describe to the depUI neecled to document the Indicator or connrm the absence of Indicators). 

Depth Matrix Redox Features 
(inches) Color (moist) % Color (moist) % ~ Loc 1 Texture Remarl<s --- --- ---

0-7 l0YR 5/3 100 Loam --- --- --- ---
7-12 2.5Y 5/2 100 Clay loam 

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

--- --- --- ---
--- --- --- - --

'Type: C=Concentration, ~ Depletion, RM=Reduced Matr ix, CS=Covered or Coated Sood Grains. 11..ocation: PL=Pore Lining, M=Matrix. 

Hydr lc Soll Indicator,: (Applicable lo all LRRll, unless otherwise nol.ed). 

Histoso l (Al) Sandy Gleyed Matrix (S4) ---== Histic Ep ipedon (A2) ---
Sandy Rcdox (S5) 

_ Black Histic (A3) ---Stripped Matrix (S6) 
_ Hydroga, Sulfide (A4) ---Loamy Mucky Mineral (Fl) 

_Stratified Layers (A5) (LRR F) ---Loamy GI eyed Matrix (F2) 
I cm Muck (A9) (LRR F, G, H) Depleted Malirx (F3) ---

_ Depicted Below Dari< Surface (A 11 ) ---Rcdox Dari< Surface (F6) 

_ 11,ick Dari< Surface (Al2) ---
Depicted Dari< Surface (F7) 

_ Sandy Mucky Mineral (Sl ) ---Redox Depressions (F8) 

_ 2.5 on Mucky Peat or Peat (S2) (LRR G, H) ---High Plains Depressions (Fl6) 

_5 cm Mucky Peal or Peat (SJ) (LRR F) (MLRA 72 & 73 or LRR H) 

Reslr lclJve Layer (If present): 

Type: None 
)epth (inches) : Hydrlc Soil s Present ? 

Remarl<s: 
Digg ing Impeded by rocks. 

HYDROLOGY 

Surface Water (A l) Sall Crusts (Bl l ) 
High Water Table (A2) ---Aquatic Invertebrates (B 13) 
Saturation (A3) ---Hydrogen Sulfide Oder (C l) 
Water Marks (BI) ---Dry-Season Water Table (C2) 

Sediment Deposits (82) ---Oxidized Rhi zosphercs along Living Roots (CJ) 
Drill Deposits (BJ) --- (where not lllled) 

Algal Mat or Crust (84) Presence of Reduced Jron (C4) 

Iron Deposits (85) Thick Muck Surface (C7) 
Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks) 

Wala -Stained Leaves (B9) 

No X Depth (inches): None 
No--X--Depth (inches): --N-o-ne--

Indicators for ProblemalJc Hydrlc Soils': 

I on Muck (A9) (LRR I, J) ---
Coast Prairie Redox (Al 6) (LRR F, G, H) ---
Dari< Surface (S7) (LRR G) ---
High Plains Depressions (F l 6) ---

(LRR H outside of MLRA 72 & 73) 

Reduced Vertie (FIS) ---
Red Parent Material (TF2) ---
Very Shallow Dark Surface (TFI 2) ---
Other (Explain in Remarl<s) 

3Indicalors ofhydroph:ytic vegetation and wetland 
hydrology must be presml un less disturbed or 
problematic. 

Yes No X --- ----

Sccon Indicators minimum of two r uired 
__ Surface Soi l Cracks (B6) 

Sparsely Vegetated Concave Surface (88) 
- X-Drainage Patterns (B I 0) 

--Ox idized Rhizospheres along Living Roots (C3) 
-- (where tilled) = Crayfish Burrows (CB) 

Saturation Visible on Aeria l Imagery (C9) 
-X-Geomorphic Position (D2) 

X FAG-Neutra l Test (D5) 
__ Frost-Heave Hummock s (D7) (LRR F) 

Yes 

Yes 

Yes No X Depth (inches): __ N_o_n_e_ eUand Hydrology Present? Yes No X 

escribe Recorded Data (stream gauge, monitoring we ll , aerial photos, previous in!!)ection). if available: 

cmarl<s: 

US Army Corps of Engineers Great Plains - Version 2.0 

TFN 62/025 
·, rn V 14 2014 

- J 
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RAMACO 

October 2014 

Brook Mine 

WETLAND DETERMINATION DATA FORM-Great Plains Region 

Project/S ite: =B"-ro'-'o'-"k'-'M=incce _____________ City/County: =-Sh"-e"-r'-'idccanc..._ ___________ SamplingDate: -'-I0"'/-'-15'-'/=-20'-'l'--4'-------

ApplicanVOwner: Ramaco Stale: Wyoming Samp ling Point : _42'-W--'E'-T'--------

lnvestigator(s): D. Gardner, M. Kasten Section. Township. Range: =-Sec.cc... -'-22~,--'T--'5_7N"'-'-, R=84_W ________________ _ 

Landfom1 (hill slope, terrace , etc .): Drainage Local relief (concave, convex, none): _C_on_c_a_v_e ______ S lope (%) : _0-_5 ____ _ 

Subregion (LRR): Western Great Plains Lat : 44.894 184 Long: -106.983759 Datum : ________ _ 

Soil Map Unit Name: HAVERDAD-DRAKNAB COMPLEX, 0 TO 3 PERCENT SLOPES NWI classification: PEMh -------------
Arc climatic/hydrologic conditioos on the site typical for this tim e of year? Yes X No ____ (If no. explain in Remarks.) 

Are Vegetation ~ - Soil __ N_o __ . or Hydrology ~ s ignificantly disturbed? Are "Normal Circumstances" present? Yes X No 

Are Vegetation ~ - Soil __ N_o __ . or Hydrology ~naturally problemalic? (If needed, explain any answers in Remarks.) 

SUMMARY OF FlNDINGS - Attach sit e map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetati on Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: 

Yes __ x_ 

Yes X 

Yes X 

No 

No 

No 

Multiple cu lverts from road and ra ilroad bring water into area. 

VEGETATION - Use scientific names of plants. 

Absolute Dominant 
'T't,,ac C t ....... turn (Plot size: ) %Cova- seecies? 
I. ----
2 ----
3. ----
4. ----= Total Cover ----
Sanlin•IShmb Stratum (Plot size:__) 

I. ----
2. ----
3 ----
4. ----
5 . ----= Total Cover ----
Herb Stratum (Plot size:---1.Jnl _____) 

1. Phalaris anmdinacea JOO Yes ----
2. ----
3. ----
I. ----
5. ----
6. ----
7. ----
8. ----

JOO = Total Cover ----
Woodv Vine Stratum (P lot size:__) 
I. ----
2. ----= Total Cover ----
1/o Bare Ground in Herb Stralum 5 

Ran arks: 

US Army Corps of Engineers 

Indicator 
Status 

FACW 

Is U1 e Sampled Are• 
within a Welland? Yes X 

Dominance Test Worksheet 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Percent of Dominant Species 

No 

I (A) 

1 (B) 

That Area OB L, FACW, or FAC: 100 (A/B) 

Prevalence lmlex \ \brkshccl : 
Total % Cover of: Multip ly by: 

OBL species X l = 

FACW species x2 = 
FAC species x3 = 
F ACU species x4 = 

UPL species x5 = 

Column Totals: (A) (B) 

Prevalence Index = B/A = 

Hydrophytlc Vegetatlon Indicator s: 

--- 1 - Rapid Test for Hydrophytic Vegetation 

X 2 - Dominance Test is >50% --- 3. Prevalence Index is.5_3.0 1 

---
--- 4 - Morpholog ical Adaptati ons' (Provide supporting 

data in Remarks or on a separate sheet) 
___ Problematic Hydrophytic Vegdation1 (Explain) 

Indicators of hydr ic soil and wetland hydro logy must be present, u 
1less disturbed or oroblcmatic. 

1-Iydrophytlc 
Vegetation 

Yes X No Present? 

Great Plams - Vcrsion 2 .0 

TFN 6 2/025 
'-~ ~ OV142014 
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RAMACO 

October 20 14 

Brook Mine 

SOI L Sampling Point: 42 WET 

Pronle Description: (Descr ibe to Uie depth needed to document the Indicator or connrm the absence or Indicators). 

Depth Matrix Rcdox Features 
(inches) Color (moist) % Color (moist) % ~ Loc 2 Texture Rcmalks --- --- ---

0-3 2.5Y 311 100 Loam --- --- ---
3-7 2.SY 511 85 7.5YR 618 15 C M Loam 

--- --- --- ---
7- 16 2.5Y6/ l 50 7.5YR 6/6 45 C M Sill loam --- --- ---

N2 .5/0 5 D M --- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

'"fypc: C=Conccnlnllion, D=Dcplction, RM=Rco.iccd Matrix, CSaaCovcred or Coated Sand Grains. 'Location: PL=Porc Lining, M=Matrix . 

Hydr lc Soll Indica tors: (Applicable to a ll LRRs, unless olllerwl se noted). 

Histosol (A l) Sandy Glcycd Matrix (S4) 
---

==Histic Epipcdon (A2) ---Sandy Rcdox (S5) 

_ BlackHistic (A3) ---Stripped Matrix (S6) 
_ Hydroga, Sulfide (A4) 

---Loamy Mucky Mineral (F l ) 
_ Stratifi ed Layers (AS) (LRR F) Loamy GI eyed Matrix (F2) 
_ 1 cm Muck (A9) (LRR F, G , H) __ x_ Depicted Matirx (F3) 
_ Depicted Below Dalk Surface (A l I) Rcdox Dalk Surface (F6) 
_ TI1 ick Dalk Surface (Al 2) ---Depicted Dalk Surface (F7) ---

Sandy Mucky Mineral (S I ) Rcdox Depressions (F8) 
_ 2.5 cm Mucky Peat or Peat (S2) (LRR G , H) High Plains Depressions (Fl6) 

_5 cm Mucky Peat or Peat (S3) (LRR F) (M LRA 72 & 73 or LRR H) 

RestrlcUve Layer (Ir present): 

"fype: None 
Depth (inches): Hydrlc Soli s Present? 

Rcmalks: 
Digging Impeded by rocks. 

HYDROLOGY 

Surface Water (Al ) Salt Crusts (8 II ) 
High Water Table (A2) ---Aquatic In vertebrates (8 13) 
Saturation (A3) ---Hydrogen Sulfide Oder (C l) 
Water Marks (8 I) ---Dry-Season Waler Tobie (C2) 

Sediment Deposits (82) ---Oxidized Rhizosphcres along Living Roots (CJ) 
Drift Deposits (83) --- (where not lilied) 

Algal Mat or Crust (84) Presence of Reduced Iron (C4) 

Iron Deposits (85) 'Tilick Muck Surface (C7) 
Inundati on Visible on Aerial Imagery (87) ___ Other (Explain in Rernalks) 

Wata--Staincd Leaves (89) 

No X Depth (inches): None 
No X Depth (inches): None 

Indicators ror Problemallc Hydr lc Soils': 

I cm Muck (A9) (LRR I, J) ---
Coast Prairie Redox (Al 6) (LRR F, G, H) ---
Dalk Surface (S7) (LRR G) ---
High Plain s Depressions (F l 6) ---

(LRR H outside or MLRA 72 & 73) 

Reduced Vertie (F l8) ---
Red Parent Material (11'2) 

Very Sha llow Dark Surface (11' 12 ) 

Other (Explain in Rcmalks) 
3Indicators of hydroph)1ic vegetation and wetland 

hy,~ology must be presmt. unless disturbed or 
problematic. 

Yes X No --- ----

Secon Indicators minimum of two r uired 
Surface Soil Cracks (86) 

--Sparsely Vegetated Concave Surface (88) 
-X-Drainagc Patterns (Bl O) 

--Oxidized Rhizosphcrcs along Li ving Roots (CJ) 
-- (where Ulled) = Crayfi!b Burrows (C8) 

Saturation Visib le on Aeria l Imagery (C9) 
-X-Geomorphic Posit ion (D2) 

X FAC- Neutral Test (D5) 
__ Frost-Heave Hummocks (D7) ( LRR F) 

Yes 

Yes 

Yes No __ X __ Dcpth (inches): None eUand Hydrology Present? Yes X No 

includes ca illary frin c) 
escr ibe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspection), if available: 

cmarks: 

US Army Corps of Engineers Great Plains - Version 2.0 

TFN62/025 
·.~ D t V 14 2014 
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RAMACO Brook Mine 

ATTACHMENT D10-1-F 

Letter of Request for USACE Jurisdictional Determination 

TFN 6 2/025 
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RAMACO 

July 2015 

Brook Mine 

BKS Environmental Associates, Inc. 

Mny 29. 20 15 

t\ likc Huppold 
United States Ann y Co11,s ofF.nginccrs Wyoming Regulatory Office 
2232 Dell Range 13lvd. Suite 2 10 
Chcycnm:. \VY 82009 

IJcur t\ lr. Hnppold. 

On hehalfofRamaco. l J ,C . (Ramnco), Rl(S Environm ental Associates, Inc. (Bl(S) requests the United 
States Anny Corps of Enginecrs ( 'SACE) to complete u Jurisdictional IJetcrmination (JIJ) of the 
aquatic resources within the proposed Drook t\ Iine Penni\ Area located approximately 15 miles 
northwest of Sheridan. (Sheridan County) Wyoming. The pennit area encompa~ses all or portions of 
Sections 7. 8. 9. I 0. 15. 17. 18. 20. 21. 22. and 27 Township 57 N. Ran ge 84\V and Sections I 0. 11. 
12. D. 14. and 15. Tom1ship 57 , Range 85W. 

HKS. on behalf of Ramaco. submits the enclosed Aquatic Resources Inventory Report. completed by 
HKS. for use in the Jl) proc<:ss. The rcport pn:sents the type and amount of 1:11ch aquatic resourcc 
identified within the propo!led Rmok \-line Pemiit Arca. includin g illustrative maps. 

UKS requcsts thc L'S ACE to review thc aquatic resources inventory re.~u lts for concurrence of findings 
:md to dctcnnim: if aquatic n.; sourc1.-rs within th1; propos1,;d pnmit 11n.;a arc jurisdiction11l w:itcrs of tl11; 
United Slates. 

Please let me know if there are any questions or if further infonnation is required. I can he reached hy 
phone ut 307-686-0800 or by t:mail ut mkasten@bksenvironmentul.com 

Sincerely. 

Michael Kas ten 
UKS Environmental Associutt:s. Inc. 

Enclosun: 

cc : Jeff RarTon. \VWC F.nginee,;ng 
1-: atie Wilson. RKS F.n\'ironmcntal Associate!!. Inc. 

P.O. Box 3467 
Gillette. WY 82717 
(307) 68~0800 
(307) 68~0880 Fax 

P.O. Box 3017 
Rock Springs. WY 82902 

(307) 382-2•43 

www.bksenvironmental.com 

P.O. Box 1930 
Dickinson. ND 58602 

(701) 300-0672 

TFN 6 2/025 
n..C D JUL 30,2015 
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RAMACO Brook Mine 
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D 11 ALLUVIAL VALLEY FLOORS 

Alluvial Valley Floor sections for RAMACO's Brook Mine were prepared by 

WWC Engineering of Sheridan, Wyoming. 

D11.1 Introduction 

RAMACO is proposing to develop the Brook Mine. The mine will be located 

approximately 8 air miles northwest of Sheridan, Wyoming. The alluvial valley 

floor (AVF) status of the streams that drain the permit area and areas adjacent 

to the proposed permit area, have not yet been declared by the Wyoming 

Department of Environmental Quality/Land Quality Division (WDEQ/LQD). This 

Appendix has been prepared as a comprehensive initial application containing 

all required information pertaining to alluvial valley floors. This Appendix was 

developed based on WDEQ/LQD Guideline No. 9 to contain sufficient 

information for WDEQ/LQD to make an AVF declaration of the drainages within 

and adjacent (1/2 mile) the baseline study area described herein. To assist in 

development of this Appendix, an Alluvial Valley Floor Preliminary Identification 

report was prepared and submitted to WDEQ/LQD District III on February 5, 

2014. The WDEQ/LQD staff reviewed this report and provided questions and 

comments in a letter returned to RAMACO on March 25, 2014. A copy of this 

letter is included in Addendum D 11-1. The location of the proposed mine site is 

presented on Figure D 11.1-1 . 

Based on data presented herein, the Tongue River valley in the areas 

studied by RAMACO, appears to be an AVF. Portions of these areas are within 

the Permit area; however, no surface disturbance or mining is proposed there. 

As such, no material damage is anticipated to this AVF. Further discussion and 

investigation of the Brook Mine's probable hydrologic impacts on the Tongue 

River AVF are found in the Mine Plan, Section MP.6, and no further discussion 

or investigation of this area is included in this study. 
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A large portion of the study area for the Goose Creek and Tongue River 

valleys was previously investigated as part of the Big Horn Coal Mine permit and 

Welch No. 1 North Mine Permit (Sheridan Enterprises). A portion of Hidden Water 

Creek was evaluated as a portion of the Big Horn Mine Permit No. 213. These 

investigations led to the declaration of areas as A VFs on the Tongue River and 

Goose Creek, but a negative declaration on Hidden Water Creek. These 

declarations can be found in the Big Horn Mine State Decision Documents 

(WDEQ/LQD, 1981) and the Sheridan Enterprises State Decisions Documents 

(WDEQ/LQD, 1989). The areas declared as AVFs are shown on Exhibit 011.1-1 

and no further investigation of these areas has been included in Appendix D 11. 

Copies of the State Decision Document are included in Addendum 011-2. As 

these areas have previously been studied and declarations of A VF or negative 

declarations of AVF have been made via the State Decision Documents, no 

additional investigation of these areas was completed as part of this study. 

Potential AVF's may exist on the other drainages within and adjacent to 

the permit. The methods used to determine if the potential AVF's contain alluvial 

deposits bearing water of a width that may be significant to farming are 

discussed in the following sections. 

D11.2 Purpose and Scope 

In a decision by the U.S. District Court for the District of Columbia, Civil 

Action Number 69-1144 in 1980 (known as the Flannery Decision), the court 

noted that an AVF must satisfy both geologic criteria (unconsolidated stream laid 

deposits) and hydrologic criteria (water sufficient to sustain agriculture). 

Therefore, the court emphasized that the key to the existence of an AVF is the 

presence of both geologic and water availability characteristics which together 

sustain agricultural activities. 

The Wyoming Environmental Quality Act (W.S § 35-11-103(e)(xviii) defines 

an A VF as follows: 
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"Alluvial valley floor" means the unconsolidated stream laid deposits 

holding streams where water availability is sufficient for subirrigation or flood 

irrigation agricultural activities but does not include upland areas, which are 

generally overlain by a thin veneer of colluvial deposits composed chiefly of debris 

from sheet erosion deposits by unconcentrated runoff or slope wash, together 

with talus, other mass movement accumulation and windblown deposits. 

It is understood that surface and underground coal mining operations fall 

under the Surface Mining Control and Reclamation Act ("SMCRA"). Furthermore 

it is understood that mining will only be prohibited where there is an alluvial 

valley floor for three reasons: (1) where mining will interfere with or preclude 

farming; (2) where mining will materially damage the water supply to an alluvial 

valley floor; or (3) where the essential hydrologic functions cannot be restored 

after mining. 

RAMACO 1s proposmg to conduct both surface and auger mmmg 

operations within the proposed permit boundary (see Figure 011.1-1). Auger 

and/ or highwall mining is a hybrid of surface and underground mining. A high 

wall is excavated to expose the coal to be mined and then a remotely operated 

continuous miner is sent to excavate the seam without removal of the adjacent 

overburden. A tunnel is mined to the maximum extent allowed by the equipment 

and geology. Once the tunnel is completed the equipment is retracted and then 

begins a new tunnel down the highwall parallel to the tunnel that was just 

constructed. The miner leaves web pillars between tunnels and it leave barrier 

pillars between groups of tunnels for safety and to minimize settlement. This 

method of mining will limit the amount of surface disturbance. 

The goal of the investigation performed was to adequately characterize the 

hydrologic functions within the study area to determine if they meet the formal 

definitions required for AVF determination and what functions, if any, are 

essential to the hydrologic system that would require special consideration in 

order to restore the hydrologic balance if the drainages were to be mined and 
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reclaimed. Additionally information is included to allow assessment of material 

damage to water supplies on alluvial valley floors important to farming, namely 

the Tongue River valley floor. 

D11.3 Stream Laid Deposits 

AVFs must be composed of unconsolidated stream laid deposits; therefore, 

the following illustrates areas which contain stream laid materials within the 

study area based on publicly available data and data from coring and monitor 

well construction. The valleys in the study area are made of debris left by stream 

flow, slope wash, wind and/ or land sliding. Previous studies have been 

conducted which outline those areas of deposition that are the result of stream 

flow. 

The areas within and adjacent to the permit boundary have been studied 

by B.E. Barnum 1983, S.P. Kanizay 1978, Big Horn Coal Company (Big Horn 

Mine Permit No. 213-T) and Sheridan Enterprises (Welch No. 1 North Mine 

Permit No. 497-Tl). The study conducted by Kanizay is presented in Exhibit 

D 11.3-1. It 1s important to identify topographic valleys containing 

unconsolidated deposits overlain by flood plains or terraces with side slopes 

underlain by alluvium. Several topographic valleys exist within and adjacent to 

the proposed permit boundary (Exhibit D11.3-1). The valleys include: Earley 

Creek valley, East Fork of Earley Creek valley, Slater Creek valley, Hidden Water 

Creek valley and other minor valleys. The valleys contain mostly ephemeral 

s tream channels except Slater Creek which is described as an intermittent 

stream. 

As seen on Exhibit D 11.3-1, the Earley Creek, East Fork of Earley Creek, 

Slater Creek, Hidden Water Creek, and some of the other minor tributaries 

contain stream laid deposits but also tend to have slopewash, local terrace 

and/ or alluvial fan deposits. It is apparent that within and adjacent to the 

proposed permit boundary that geologic characteristics are present which meet 

the criteria of an AVF. Mapping units that may meet the criteria of AVFs are 

Alluvium (Qal), Alluvial and Colluvial Deposits (Qac), and Stream Terrace 
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Deposits and Alluvium Undifferentiated (Qat). Mapping units that do not meet 

AVF criteria are Colluvial Deposits (Qc), Stream Terrace Deposits Uncorrelated 

(Qt), Pediment Deposits (Qp), Tongue River Member (Tft), and Lebo Shale Member 

(Tfl). The approximate location boundaries of the Area Disturbed By Surface 

Mining (af) indicate historic mine workings that have either been reclaimed or 

contain remnants of previous debris piles, road, and ponded water. 

Unconsolidated stream laid deposits are often associated with geomorphic 

characteristics including channel bars, splays, abandoned meanders, modern 

flood plains, and terraces. Geomorphic characteristics such as channel bars, 

abandoned meanders, and modern flood plains are only found in the channels 

of the Tongue River and Goose Creek in the study area. There are no substantial 

splays visible in either the Tongue River or Goose Creek channels. None of these 

geomorphic characteristics are present in Earley Creek, East Fork Earley Creek, 

Slater Creek, Hidden Water Creek, or the other minor tributaries. The stream 

channels are essentially straight with slopes too steep to form these geomorphic 

characteristics. Exhibit D 11.3-1 shows the approximate locations of the Stream 

Terrace Deposits and Alluvium Undifferentiated (Qat) mapping unit. As can be 

seen on Exhibit D 11 .3-1, the Qat mapping unit is not present within the study 

area. The Stream Terrace Deposits Uncorrelated (Qt) mapping unit is found 

within the study area. However, as mentioned before, the Qt mapping unit does 

not qualify for AVF criteria. 

In addition to the mapping that has been provided herein, information 

from coring and monitor well construction is included in Addendum 011-3. This 

addendum includes three alluvial wells which were constructed along Slater 

Creek and six boreholes constructed perpendicular to the Slater Creek channel 

to assist with preparation of transects. The alluvial transects are presented on 

Exhibit D 11.3-2. As shown by these transects, colluvial material overlays alluvial 

material in all boreholes and monitor wells. Also, the colluvial 
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material is generally greater than 10 feet thick. The locations of the boreholes 

were selected as those that best represent the natural extent of the potential 

alluvial material of the channel and those that could be reasonably accessed by 

the drilling equipment. The presence of scoria colluvial/ alluvial material was 

used as an identifier for the purpose of identifying the natural extent of the 

channel. 

Three bore holes were also constructed along Hidden Water Creek, which 

are included in AddendumD 11-3. The locations of these boreholes are shown on 

Exhibit Dl 1.3-1. These boreholes show that the Hidden Water Creek valley fill is 

predominantly angular scoria in a colluvial, silty matrix. Also, the two boreholes 

(HW-BH-1 and HW-BH-2) located in the channel bottom show that bedrock is 

shallow at a depth of 3 feet. The third borehole (HW-BH-3) was taken on a terrace 

approximately 8 feet above the channel bottom. This borehole also had scoria in 

a silty matrix, but also includes sands and clays. These findings are similar to 

th ose found in the Big Horn Mine Permit No. 213-T8, Appendix D6, pages D6-

157 to D6-158. Test pits completed within the stream channel of Hidden Water 

Creek shared the following characteristics: 

"One to two and one-half feet of fine-grained, relatively 
homogeneous, sediments (silt to very fine sand) overlie coarser, 
nonhomogeneous, stratified layers of subangular to rounded 
cobbles and gravel, indicating a decrease in the overall energy 
environment in more recent times. 

Most of these stratified cobbles and gravels were made up of scoria 
and sandstone chips often with horizontal orientation in a matrix of 
sand to sandy clay. Weathered coal chips were also evident in some 
of the stratified layers. 

The conclusion verified from the pit observations is that these 
deposits are unconsolidated and stream laid. Small isolated patches 
of colluvium or bedrock can be found throughout the alluvial 
deposits, but these characteristics do not exclude the deposit from 
being stream laid." 

The location of these test pits can be seen in Exhibit D 11.3-1. These results show 

that the materials in the Hidden Water Creek valley do meet the definition of 

unconsolidated stream laid deposits near the confluence of Hidden Water Creek 

and the Tongue River, and do not meet the definition of unconsolidated stream 

laid deposits further upstream. Addendum Dl 1-2 contains the State Decision 

Documents (SDD) for Tl and T2 of the Bighorn 

February 2019 
TFN6 ~ / 025 

P.ECDMAR 04,2019 

Dl 1-6 

DEQ Ex. 4-962



RAMACO Brook Mine 

Coal Permit No. 213. Under the heading "Determination" on page 52 of SSD 213-

T2 (page Addendum Dl 1-2-96), the document states "No other drainages are of 

significant size or lack the stream laid deposits necessary to be an Alluvial Valley 

Floor within the renewal and/ or amendment areas." 

D11.4 Water Resources 

D11.4.1 Water Quantity 

Subirrigation and/ or natural or flood irrigation occurs on lands within and 

adjacent to the proposed permit boundary. The following discusses water 

availability for agricultural practices. 

D11.4.2 Extent of Subirrigation 

Subirrigation can be inferred from late season color infrared photography. 

It is assumed if evapotranspiration is occurring late in the season when water is 

available for plant growth. Color infrared photography measures 

evapotranspiration and is an indicator of irrigated and subirrigated lands. 

Potentially subirrigated lands have been identified by RAMACO and are depicted 

on Exhibit Dl 1.1-1. The boundaries that have been drawn are an interpretation 

of zones that show late season plant growth within those zones of potential 

subirrigation. Exhibit D 11.1-1 also illustrates the relationship of these 

subirrigated lands and the geologic criteria discussed previously. Water levels 

were measured at three monitor wells along or near the thalweg of the Slater 

Creek channel. These wells are depicted on Exhibit D 11.3-1. Data for these wells 

are presented in Table D 11.4-1. 

As shown by Exhibit Dl 1.1-1, potential subirrigation appears to occur 

along the Tongue River, Earley Creek, and Slater Creek within and adjacent to 

the proposed permit. In addition to infrared aerial photography, the Big Horn 

Mine Permit No. 213-T8, concluded that "no subirrigation is present during the 

entire growing season" along Hidden Water Creek. Infrared aerial photography 

shows that subirrigation does not appear to occur along the East Fork of Earley 

Creek. This is supported by the existence of a prairie dog town in the drainage 
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channel of the East Fork of Earley Creek as indicated on Exhibit 08.2-1 as 

symbol PDMG. 

As shown by Exhibit D 11.3-2, the typical alluvial/ colluvial potentiometric 

surface in the materials along Slater Creek is below the root depth necessary for 

subirrigation that will contribute to the useful production of grass and hay 

vegetation, though it may allow these plants to survive. This depth is typically 

only sufficient for water use by trees and shrubs located along the Slater Creek 

valley. Table D 11.4-1 shows that there is little to no seasonal variability to the 

water levels in the alluvial wells. In this case, subirrigation does not exist in a 

regulatory sense because no increased production results from the available 

groundwater, except during years with above average precipitation. This 

indicates that limited subirrigation in conjunction with precipitation events are 

the water sources being used by vegetation. The Slater Creek drainage contains 

several locations of burn, scoria, or clinker material overlying coal that were the 

result of previous coal fires. The interface between the coal and the scoria is a 

zone of partially metamorphosed coal ash. This ash band acts as an aquaclude 

preventing water from entering or escaping the coal. Infiltration of precipitation 

into the burn and then slow release of the stored water acts as a water source 

for the subirrigation and surface flow of Slater Creek. 

D11.4.3 Extent of Natural and Artificial Flood Irrigation 

Flood irrigation with respect to AVFs can be defined as, "supplying water 

to plants by natural overflow or the diversion of flows, so that the irrigated 

surface is largely covered by a sheet of water". If over bank flows occur with 

sufficient frequency and duration to significantly increase forage production 

adjacent to a stream, this natural flood irrigation can be considered a flood 

irrigation agricultural activity. Historically, the 2-year runoff event occurs with 

sufficient frequency and duration to be considered agriculturally useful if it 

inundates a significant area. 

The ephemeral drainages, within and adjacent to the permit area, flow in 

response to precipitation events that come in the form of rain and snow. Snow 
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accumulation typically begins in October and melts in early spring. This snow 

melt along with the spring rains contribute the most to the peak flows observed 

in late May and early June. Precipitation for the proposed permit area is taken 

from NOAA Atlas 2 and can be seen in Table Dl 1.4-2. A more in-depth discussion 

on the project area hydrology is included in Appendix D6. Appendix D6 contains 

a HEC-RAS analysis of Slater Creek for the 2-year, 24-hour runoff event. The 

area inundated by this storm event is shown on Exhibit Dl 1.4-1. As shown on 

the Exhibit D 11.4-1, the width of the 2-yr inundation area is approximately 200 

feet wide including the channel. This width minimizes the effectiveness of this 

valley for agricultural purposes using natural flood irrigation. 

Exhibit D 11.4-1 also shows the locations of permitted water rights within 

and adjacent to the proposed permit area. Exhibit D 11.4-1 also depicts the point 

of use for the water rights listed in Addendum Dl 1-4. This is an illustration of 

the artificially irrigated lands, some of which may be naturally subirrigated. As 

shown by the exhibit most of the artificial irrigation practices that are within or 

are adjacent to the permit are on the Tongue River valley. 

D11.4.4 Water Quality 

Wyoming Department of Environmental Quality classifies the Tongue River 

as a 2AB stream and Earley Creek, Slater Creek, and Hidden Water Creek as 3B 

streams. Waters classified as 2AB are to be maintained suitable for use as 

Drinking water, Game Fish, Non-Game Fish, Fish consumption, other aquatic 

life, recreation, wildlife, agriculture, industry and scenic value. Waters classified 

3B streams are to be maintained suitable for use of other aquatic life, recreation, 

wildlife, agriculture, industry, and scenic value. 

Water quality was measured for the Tongue River in water years 2001-

2005 by the USGS in report 2007-5146 as site T4. The sample site is near the 

Montana state line at Decker, presumably at the USGS gaging station 
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06306300 as depicted on Figure D 11.1-1. Table D 11.4-3 provides a summary of 

the water quality from this site. For further discussion of the water quality of the 

alluvial materials within the permit area refer to Appendix 06. 

D11.5 Agriculture Practices 

The primary land use within and adjacent to the permit area in recent 

history has been agricultural such as grazing, irrigated hay meadows or 

cropland, and other associated ranching activities. The upper hills within the 

permit boundary are typical rangeland for Wyoming suitable for cattle grazing. 

However, the dry, hilly nature of these areas does not lend itself to other forms 

of agriculture, such as irrigated cropland. Portions of the proposed permit 

adjacent to the Tongue River are suitable for irrigating hay meadows and 

cropland through the use of center pivot irrigation, lateral move irrigation (side 

rolls or wheel lines), and flood irrigation (natural and artificial). These areas can 

be seen clearly on Exhibits D 11.1-1 and D 11.4-1. As shown by these exhibits, 

stream valleys in this area, namely the Tongue River provide the necessary water 

supply to support farming to hay meadows and cropland. 

The Hidden Water Creek valley and the Earley Creek valley do not 

currently include any hay meadows or cropland inside of the study area as 
shown on Exhibits 011.1-1, 011.4-1, and Exhibit 08.2-1. Natural or artificial 
flood irrigation is not feasible on the Hidden Water Creek drainage as a result of 

unreliable and low flow patterns. While an adjudicated water right does exist on 
East Fork Earley Creek (Early Creek Ditch No.1), the lack of irrigation is 

demonstrated by the absence of a culvert or other type of conveyance structure 
under Interstate 90 at the location East Fork Earley Creek intersects the 

interstate. This suggests the East Fork Earley Creek drainage does not supply 
sufficient water for consistent agricultural practices. In addition, the water right 

point of use acres for East Fork Earley Creek Ditch No. 1 presented in the SEO 
permit in Addendum D 11-4 do not appear to be irrigated in recent times as 
depicted in the imagery for Exhibit 011.4-1. The adjudicated acres in Section 10 
and 15 ofT.57N., R.84W. appear to be comprised of mostly Prairie Dog Modified 
Grassland and Bottomland Sagebrush Grassland as presented in Appendix 08. 
This suggests the water right has not been used for irrigation purposes for some 

time and is likely abandoned. 

The Slater Creek valley contains limited hay meadows located within the 

valley floor north of the permit boundary, as shown in areas marked 
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Agricultural Land (AG) in Exhibit 08.2-1. Comparison of Exhibits 08.2-1, D 11.1-
1, and D 11.4-1 within the study area shows that portions of the hay meadows 

in Sections 2, 3, 11, and 12 of Township 57 North, Range 85 West are located 
within the boundaries of subirrigation or natural flood irrigation. However, the 
majority of the areas marked AG are not within the boundaries of subirrigation 
or the natural floodplain, and as such may be supplied with water through SEO 

water rights. These water rights are included in Addendum 011-4. The Landen 
and Williams ditches (shown on Exhibit 011.4-1) appear to be currently unused 
for production of agricultural vegetation, and are either indistinguishable from 

the surrounding landscape or are in poor condition. The Hall Ditch, a pipeline, 

is the only diversion structure that appears to be in use. The Hall Ditch receives 
its water from the Hall Reservoir which stores year round runoff from a tributary 
of Slater Creek. The inactivity and poor condition of the ditches (Landen and 

Williams) that draw water directly from Slater Creek suggests that sufficient 
surface water is not consistently available for use in agricultural production. The 

remaining southeast portion of the Slater Creek valley within the permit 
boundary does not include SEO water rights and water is supplied to vegetation 

through precipitation events, limited subirrigation, and natural flood irrigation 

as described in sections 011.4.2 and 011.4 .3. Typical widths of these areas 
range from 100 feet to 500 feet for subirrigation and 80 feet to 450 feet for natural 

flood irrigation. These widths are generally not economical for farming practices. 

The remnants of the former Conable Reservoir dam exist on Slater Creek 
within the permit area in Section 12 Township 57 North, Range 85 West 
According to SEO records, the Conable Reservoir permit was filed in 1901 and 

was originally intended to store water from precipitation events on Slater Draw 
for irrigation purposes. The Conable Ditch and Lateral, also permitted in 1901, 
was originally intended to irrigate a hundred acre area encompassing areas of 
Section 12 and 13 of Township 57 North, Range 85 West using stored water from 

the Conable Reservoir. Both water rights were cancelled in 1906 furthermore 
suggesting the areas lack of water as reasoning for the irrigation attempt failure. 

Addendum 011-2 provides the SOD for the declared AVFs within and 
adjacent to the permit area, within these documents the significance to farming 
is addressed. Irrigated lands within the permit area and adjacent lands are 
depicted in Exhibit D 11.4-1 and ownership of these lands is found in 
Adjudication. As discussed in Appendix 07, no prime farmlands exist within the 

permit area. 
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D11.6 Extent of Alluvial Valley Floor 

RAMA CO is providing the materials included in this A VF study to assist 

WDEQ/LQD with making a determination as to the existence and extents of 

A VFs within the study area. Both the East Fork Earley Creek and Earley Creek 

valleys are located a sufficient distance from the mining area such that no 

material damages are anticipated based on RAMACO's mining methods. 

The potential AVFs determined by this study and declared AVFs are shown 

on Exhibit D 11.6-1. The extents of the potential AVFs were determined to be the 

portion of the Tongue River valley bottom consisting of unconsolidated stream 

laid deposits having or capable of supporting subirrigation or flood irrigation 

agricultural activities. The extents of the unconsolidated stream laid deposits 

were as identified on Exhibit D 11.3-1. The extents of the subirrigation or flood 

irrigation were as determined by Exhibits D 11.1 - 1 and D 11.4-1 respectively. 

The Slater Creek valley, Hidden Water Creek valley, and both the East Fork 

Earley Creek and Earley Creek valleys were not included as an identified AVF on 

Exhibit D 11 .6-1. Slater Creek valley was not included for the following reasons: 

• A thick layer of colluvial material overlays alluvial material in all 
boreholes and monitor wells sampled. However, Exhibit D 11.3- 1 does 
show that undifferentiated alluvium and colluvium are present. 

• The potentiometric surface in the valley is generally too deep for use by 
grasses and hay crops to enhance production, and 

• The width of natural flood irrigation and subirrigation in the valley 
within the study area are generally insufficient to provide for 
economical agricultural practices. However, irrigated hayfields can be 
seen upstream of the permit boundary. 

Hidden Water Creek valley was not included for the following reasons: 

• All boreholes taken in the valley showed only colluvial material with 
shallow bedrock, and 

• No subirrigation or flood irrigation agricultural activities are identified 
in the valley. 
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In addition, the Big Horn Coal Permit No. 213-1'2 State Decision Documents (SOD) 

provided in Addendum D 11-2 determined the limits of the AVF to the areas referred to as 

the inferred Alluvial Isopach, as shown in Exhibit D 11. 7-1, which depicts the "Drill Hole 

Location and Alluvial Isopach Map" of the Big Horn Mine Permit. The 213-1'2 SOD states 

"No other drainages are of significant size or lack the stream laid deposits necessary to be 

an Alluvial Valley Floor within the renewal and/or amendment areas." The permit 

boundary for the Big Horn Mine Permit No. 213-T can be seen in Exhibit D11.1-1 , and 

shows that the downstream section of Hidden Water Creek was determined not to be an 

A VF. The Big Horn Mine Permit also concluded that this area, being near the Tongue River, 

has the best and most reliable flow conditions of any irrigable tract in the Hidden Water 

Creek watershed, but was still determined not to be an A VF. Thus, the remainder of Hidden 

Water Creek was not included within the potential A VF shown in Exhibit D 11.6-1. 

The East Fork Earley Creek valley was not included for the following 

reasons: 

• Lack of subirrigation and surface water sufficient for natural or 
artificial flood irrigation that would enhance the production of 
agriculturally useful vegetation. 

The WDEQ/LQD evaluated the AVF's within the Brook Mine and presented 

their findings in a letter. The letter and supporting documentation has been 

included in Addendum D11-5. The findings indicate there are 6.6 acres of AVF on 

Slater Creek, no AVF was declared on Hidden Water Creek within the Permit 

Boundary. In December of 2019, WDEQ/LQD prepared both an AVF 

determination letter and a memorandum on the A VF Verification Survey of 

materials provided by Brook Mine; Tongue River Valley and upper Slater Creek. 

The AVF determination letter and memorandum are included in Addendum D 11-5. 

The area on Slater Creek was determined to be an AVF due to past 

agricultural practices within the area included alfalfa hay production. The area 

had sufficient surface water flow (surface and subsurface) from the return flow of 

upstream artificial flood irrigation practices to support agricultural activities. 

WDEQ/LQD also determined even though they were not able to conduct site visits 

to the areas within a one-half mile buffer adjacent to the permit (due to 
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limited landowner consent), the area along the Tongue River is assumed to be 

an AVF. This was due to the valley floor being conducive to artificial flood 

irrigation. This would be similar to what OEQ/LQO indicated for the adjacent 

one-half mile buffer upstream on Slater Creek, where the land owner is actively 

artificially irrigating along Slater Creek. OEQ/LQO has not made a declaration 

for either area, but has assumed that the conditions could meet the definition of 

an AVF due to the agricultural activities. 

No area within the permit would be considered significant to farming, since 

all the area within the permit is rangeland and not actively being farmed. 

D11.6.1 Essential Hydrologic Functions 

As defined in WOEQ LQO R&R Chapter 1 the essential hydrologic 

functions means with respect to alluvial valley floors , those conditions of surface 

and groundwater hydrology that make water of a suitable quality and quantity 

usefully available for subirrigation or flood irrigation agricultural activities. 

These conditions may include, but are not limited to, the erosional state of the 

stream, the surface water balance, the groundwater balance, the physical and 

chemical properties of the soils, water and substrata, and topographic 

configuration. 

The essential hydrologic function of Slater Creek within the permit area is: 

1. Slater Creek surface water is of suitable quality for agriculture see 

Table 06.1-13. 

2. Slater Creek groundwater is not of suitable quality for agriculture 

and exceeds suitability criteria for Iron, Sulfate, and TOS see Table 

06.2-8. 

3. Slater Creek surface water may at very limited times be of enough 

quantity, usefully available for subirrigation or flood irrigation 

agricultural activities (see Table 06.1-13). In Wyoming a basic 

water right is 1 cfs for 70 acres. Slater Creek has an average 
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flowrate of 0.63 cfs and is capable of supporting 44 acres in May 

and June (see Addendum 06-4 Table 06-1). 

4. Slater Creek groundwater may at limited times be of enough 

quantity, usefully available for subirrigation (see Table 06.2-3), 

however as discussed in item 2 it does not meet suitability criteria. 

5. Slater Creek is incised among unconsolidated stream laid deposits. 

6. Slater Creek is a gaining reach in May and a losing reach in June 

and subsequent months. Base flow is supported by groundwater 

in the alluvium and spring flows from elevated clinker deposits (see 

Addendum 06-4 Table 06-1). 

The function of Slater Creek is to convey flows both on the surface, 

subsurface and between the surface and subsurface to maintain the 

water balance during time of high and low rainfall and snowmelt. 

Mining of Alluvial Valley Floor 

No mining is planned on the AVFs located in the Tongue River as indicated 

in Exhibit D 11.6-1 (Aerial Extent of Declared Alluvial Valley Floors). Therefore; 

a significance to farming determination is not required as mining will not result 

in material damage to water supplied to the AVF, the essential hydrologic 

function will be protected and preserved and operational monitoring will occur 

and Goose Creek valleys; however minor disturbance of the declared AVF in 

Section 21 of Township 57 North, Range 84 West is anticipated. Further 

discussion of the AVF disturbance is presented in Mine Plan Section MP.25. 

Reclamation of the disturbed A VF is described in Reclamation Plan Section 

RP.10 . The areas previously determined to be AVFs by the SOD provided in 

Addendum D 11-2 for the Big Horn Mine Permit 213-T8 can be seen in Exhibit 

D 11.6-1. The SOD provided in Addendum D 11-2 states that the following are the 
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essential hydrologic functions of the areas determined to be AVFs within the 

Tongue River and Goose Creek valleys: 

1. "Availability of surface waters of suitable quality and quantity for flood 
irrigation. 

2 . Adequate soil, slope, and land-form conditions to permit flood 
irrigation activities. 

3. Ability to transmit groundwaters of suitable quality and quantity, to 
support subirrigation of certain areas." 

The essential hydrologic functions described above are the same for the 

potential AVF of the Tongue River that has not been declared (as shown in 

Exhibit D11.6-1) . The remaining potential AVF's (those drainages that are 

tributaries to Tongue River and Goose Creek) essential hydrologic function would 

be to transmit groundwaters of suitable quality and quantity to support 

subirrigation of certain areas. A detailed discussion of the Brook Mine's impact 

on these essential hydrologic functions of the Tongue River is located in Mine 

Plan Section MP.25. Since no mining is planned in the AVFs located in the 

Tongue River and Goose Creek valleys, the mining operation will not interfere 

with the ability of tributaries to Tongue River and Goose Creek to transmit 

groundwaters from upstream areas to their confluences. Due to the methods of 

mining at the Brook Mine, no material damage to the declared AVFs is expected. 

D11.7.1 AVF Monitoring System 

To ensure that the essential hydrologic functions of the AVFs are 

maintained, a monitoring system will be implemented during mining and 

reclamation. The monitoring system consists of analysis of periodic infrared 

a erial photography, monitoring of existing alluvial wells, and monitoring of 

existing surface water stations. Water levels and water quality samples will be 

obtained at the alluvial monitor wells in the Tongue River, Goose Creek and 

Slater Creek at the frequencies described in the Mine and Reclamation Plans. 

Also, monitoring of surface water stations will continue at the locations and 

frequency described in the Mine and Reclamation Plans. 
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Matthew H. Mead, Governor 

Department of Environmental Quality 

To protect, conserve, and enhance the quality of 
Wyoming's environment for the benefit of current and 

future generations 

WVOMINO 

Todd Parfitt, Director 

February 24, 2016 
Mr. Randall Atkins 
c/o WWC Engineering 
1849 Terra Ave. 
Sheridan, WY 82801 

RE: AVF Determination, Brook Mine Coal Mine Permit Application, TFN 6 2/025 

Dear Mr. Atkins 

The Land Quality Division has evaluated potential Alluvial Valley Floor (AVF) lands within the 
proposed permit boundary of the Brook Mine. An AVF determination was initiated on September 24, 
2015 when a group of LQD personnel visited the proposed mine site for a field evaluation of one 
drainage, Slater Creek. The entire length of the stream within the permit boundary was walked for 
evaluation purposes. The geomorphology, vegetation, and hydrology of the drainage was observed. 
Photos were taken to assist in AVF characterization. Upon completing the field examination of Slater 
Creek and evaluation of aerial photography, Big Horn Coal Permit 213 AVF assessments, historic 
geologic maps, available literature, and personal communication within LQD, a determination of the 
AVF characteristics of the drainage within the Brook Mine proposed permit boundary has been made. 
The analysis of the potential Slater Creek AVF has determined that 13.11 acres within the Brook Mine 
Permit Boundary are considered to be AVF and have been declared as such. The declaration 
statement was crafted as a memorandum to file and placed within the active TFN for the Brook Mine 
permit application, TFN 6 2/025. The document is available for review at the Sheridan LQD office as 
well as the LQD office in Cheyenne. 

Further determination of the status of AVF potential for Slater Creek one-half mile upstream 
from the proposed Brook Mine permit boundary is pending. The acreage in question is owned by Mr. 
Tony Bocek and permission to access his property to complete the AVF determination is required at 
this time. It is the responsibility of the mine permit applicant to obtain written permission to facilitate the 
final AVF determination. Upon receipt of written permission for LQD personnel to access Mr. Bocek's 
property, a field evaluation of the acreage in question will be scheduled. An invitation will be extended 
to your representative to accompany LQD personnel on the site analysis. LQD will provide the name of 
the staff member or members who will be present at the field evaluation. 

An evaluation of the lands within one-half mile of the proposed Brook Mine permit boundary that 
may qualify as AVF has concluded. The Hidden Water Creek valley floor is located to the north of the 
proposed permit boundary as well as within the acreage in the northeastern quadrant of the projected 
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permit. It has been determined that the Hidden Water Creek streambed materials do not qualify as 
AVF at this time. 

The lands south of and adjacent to the Brook Mine submittal, within one-half mile, are located 
along the valley of the Tongue River. Previous AVF analyses were made for the Big Horn Coal 
Company (BHC) coal mining permit (No. 213) in 1981 and the Tongue River flood plain was determined 
to be AVF at that time. This determination covered affected lands downstream from BHC as well as all 
acreage upstream, terminating at the west section line of section 21, T57N, R84W. The Tongue River 
bottom lands need to have a field survey for AVF characteristics from that location in section 21 to a 
distance of approximately four miles upstream of the Interstate 90 Bridge which crosses the Tongue 
River. The acreage in question is all fee surface ownership and permission to access the properties is 
required prior to AVF evaluation. Unfortunately, there are 27 owners of record who would need to be 
approached for permission to trespass. This places AVF determination in a difficult position as it is 
strongly expected that some of the property owners will not grant LQD access to perform their studies. 
These positions have been indicated in personal communication to LQD staff by some of the 
landowners. 

Because of this, final declaration of the Tongue River valley as an AVF cannot yet be 
completed. The acreage within one-half mile of the proposed Brook Mine permit boundary was defined 
as potential AVF by the Brook Mine permit application, Appendix D-11 , Alluvial Valley Floors. This 
characterization is corroborated by LQD analysis. Because of this, the Tongue River acreage within 
one-half mile of the southern boundary of the proposed permit is assumed to be AVF at this time. 

A tributary of the Tongue River, Goose Creek, is also located within one-half mile of the 
proposed Brook Mine permit boundary. This was determined to be AVF and was included in the 
previously mentioned Big Horn Coal mine permit 213. Since the acreage adjacent to Goose Creek has 
already been declared AVF, no further declaration needs to be made unless the Brook Mine permit 
boundary is modified in future amendments to include lands south of the present permit application. 

This letter serves as notification that Appendix D11, and other relevant sections of the submitted 
coal mine permit application must be updated to reflect the findings of AVF by LQD. Please contact Bj 
Kristiansen or Mark Rogaczewski at the LQD District 3 office with questions or comments. 

e Kristiansen, PG 
Natural Resources Program Principal 
WDEQ-LQD District Ill 

Cc: Cheyenne LQD files 
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TO: 
FROM 

RE: 

DATE: 

MEMORANDUM 

File, Ramaco Brook Mine TFN 6 2/025 

Bj Kristiansen, PG 

Brook Mine AVF Determination , Slater Creek 
January 7, 2016 

Brook Mine 

The following narrative is created for the determination of Alluvial Valley Floor (AVF) potential 
within the proposed permit boundary of the Brook Mine. 

Ramaco Coal Company has submitted a permit application to LQD for a surface coal mine, to 
be operated in Sheridan County, Wyoming . The mine has been named the Brook Mine and is found 
on acreage located within T.57N ., R.84W and R.85W. An AVF determination was initiated on 
September 24, 2015 when a group of LQD personnel visited the mine site for a field evaluation of one 
drainage, Slater Creek (Map, below). The entire length of the stream within the permit boundary was 
walked for evaluation purposes. The geomorphology, vegetation , and hydrology of the drainage was 
observed. Photos were taken to assist in AVF characterization. 

Map 1 - Slater Creek topography within the proposed Brook Mine permit boundary. 
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Upon completing the field examination of Slater Creek and evaluation of aerial photography, 
Big Horn Coal Permit 213 AVF assessments, historic geologic maps, available literature, and personal 
communication within LQD, a determination of the AVF characteristics of the drainage within the 
Brook Mine proposed permit boundary has been made. The analysis of the Slater Creek AVF has 
determined that: 

1. That portion of Slater Creek occurring in the SW¼ sec.12, N ½ sec.13, T.57N., R.85W, and 
the W ½ sec.18, T.57N ., R.84W. is classified at this time as an intermittent stream that has 
segments of perennial flow during wet years . (Figure 1). 

2. Acreage directly upstream of the proposed Brook Mine permit boundary has been farmed in 
the recent past (1 to 2 years) along the margins of Slater Creek, northwest of the 
abovementioned land , for a distance of approximately 4 ½ miles. The primary crop has been 
hay used as feedstock for cattle. The farmed lands have historically been watered by flood 
irrigation methods from a ditch system fed by the North Branch of Slater Creek, originating in 
the SE1/4 SE1/4, sec.29,T.58N ., R.85W. (Figure 2) . 

3. A segment of the Slater Creek drainage, from the SW¼ sec.12, T.57N., R85W. to the SW¼ 
sec. 18, T.57N., R.84W., has been examined and mapped by LQD staff with a goal of 
classification of AVF characteristics. It was determined that 13.11 acres within the Brook 
Mine Permit Boundary are considered to be AVF (Figure 3) , based on the following criteria : 

a. This acreage is located in the SW¼ SW¼ sec. 12, T.57N., R.85W. , within the northern 
zone of perennial flow. (Figures 1 and 3) . Water was present and flowing during the 
field examination on September 24, 2015. 

b. The streambed is underlain by 16 feet of unconsolidated stream laid deposits, as 
exemplified by 
a Ramaco 
alluvial monitor 
well , number 
578512-AL. 
(Figure 4) . 
Additionally, 
there is 
evidence of 
abandoned 
meanders and 
minor terracing 
(left). The 
channel bottom 

in this location does not occur within bedrock material, as it does further downstream 
where the channel is deeply incised. There is sufficient alluvial fill in the AVF area to 
present a relatively flat, unincised geomorphology. 
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c. Subirrigation or natural flood irrigation occurring on the stream laid deposits is of 
sufficient extent to provide for flood irrigation agricultural activities. Artificial flood 
irrigation has been or is presently practiced on the valley bottom immediately adjacent 

to the 
northwest 
corner of the 
area under 
study where 
alfalfa hay has 
been grown in 
the past. 
There are 
significant 
quantities of 
subirrigated 
indicator plant 
species in the 

form of grasses, sedges and rushes, and wetland shrubs (above). Subirrigated 
vegetation is also evident when viewing color-infrared aerial photography (2001) and 
seasonal, conventional imagery. 

d. Identification of a water table exhibiting diurnal fluctuations as a result of transpirational 
losses is not yet possible due to the short baseline presently submitted by Ramaco for 
the Brook Mine permit application . The water levels in 578512-AL (below) have been 

recorded and 
presented in a 
hydrograph 
running from 
September, 
2013 through 
May, 2014, 
where the 
hydrostatic 
surface has 
increased by 
0.4 feet. This 
would indicate 
a gaining 
system, as 
would be 
expected 

during the fall and winter when vegetation is dormant and transpiration is not occurring. 
The static water level in the monitor well is approximately 4 feet below ground level. 
This depth would indicate that potential subirrigation is available for some perennial 
grass species used as forage by ranchers. 
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e. Neither natural nor artificial flood irrigation occurs on Slater Creek within the Brook 
Mine permit boundary. The aforementioned adjacent hay meadows farmed by the 
neighboring rancher are artificially flood irrigated through a system of ditches and 
diversions. The hay meadows along Slater Creek upstream of the permit area have 
been irrigated for decades by the resident land owners. Since the stretch of Slater 
Creek under examination exhibited water flow in late September (below), it is assumed 
that the flow existed during the summer months. There have been no large rainfall 

events during the summer of 2015 to contribute to flows so they are assumed to be 
perennial. Artificial flood irrigation within the studied acreage has potential to be 
performed at the same time that the upstream pastures are irrigated but water 
quantities are unknown at this time. Further research is needed to quantify available 
surface water. Miller Regression Analyses crafted for Slater Creek in the Brook Mine 
permit application indicates that the estimated 2-Year Annual Peak Flow for Slater 
Creek is 80 cubic feet per second (cfs) . 

f. Water analyses from the alluvial well indicates that the water is slightly saline in nature. 
The pH averages 8.0, Conductivity is 5,180 µmhos/cm, Total Dissolved Solids (TDS) is 
5,210 mg/L, and Sodium Adsorption ratio (SAR) is 4.0. Use of this water in flood 
irrigation would be effective for forage crops as long as the salts were allowed to move 
downward through the alluvial materials and exit the system through sub-flow. Water 
quality samples were collected by Ramaco from a surface water monitoring station 
located on Slater Creek in the perennial flow section under study. The sample 
indicates a water type of magnesium-calcium sulfate. In this sample the pH was 8.58, 
Conductivity was 1,504 µmhos/cm, TDS equals 1,220 mg/L, and SAR was 1.9. Again , 
the sample indicates some salinity but would suffice for the production of forage crops, 
such as alfalfa. 

g. Soils in the study area are fairly homogenous, with a very fine, sandy loam (NRCS map 
symbol 154) occurring along the bottom lands along Slater Creek. The closest soil 
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determined to be a Prime Farmland Soil by the NRCS (Figure 5) is located 
approximately 1 mile upstream from the AVF acreage. 

h. The AVF acreage is located on lands that are characterized as undeveloped 
rangeland, no improvements to the land's productivity or management have occurred . 
The AVF acreage is not significant to farming. 

i. None of the land within the Brook Mine permit boundary determined to be AVF will be 
affected by mining, according to the mine plan presented in the permit application . 

4. Based on the analysis performed on the upper part of Slater Creek mentioned above, the 
tentative classification of the AVF is a "Case X" alluvial valley floor, as defined in Guideline 9, 
page 14. This is defined as: 

a. A stream for which the alluvial saturated zone storage capacity is great enough to 
contribute to stream flow. The stream is dry at some periods of the year. 

b. It is further identified by subirrigated vegetation that appears intermittently down the 
channel length (below) . 

c. Hydrograph analyses for the comparison of alluvial water levels and stream stage are 
available in the Brook Mine permit application to identify baseflow and interflow 
components. At this time the baseline period of data collection is insufficient for 
definitive, long-term evaluation. Further investigation of the flow components is 
recommended. 

5. A backhoe pit in the alluvial material proximate to the channel is necessary to identify the 
alluvial saturated zone. This activity can be enabled when the permit to mine is issued and 
affected area bond has been submitted. 

6. Alluvial Valley Floor determinations on acreages along Tongue River and Goose Creek have 
been made in the past for the Big Horn Coal Company mining permit 213 (Figure 6). The 
extent of the AVF definitions were included in the State Decision Document (SOD) crafted for 
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the first Term of the Big Horn Coal permit in 1981 . Finding No. 11 of the T-1 SOD for the Big 
Horn Mine permit issued AVF determinations for the Big Horn Mine based on two Exhibits in 
the permit, Exhibits 011-7 and 011-10. Exhibit 011-7, Drill Hole Location and Alluvial lsopach 
Map, is no longer valid since the acreages mapped at that time have subsequently been 
mined and reclaimed. Their essential hydrologic characteristics have been compromised and 
no longer function as originally defined. Exhibit 011-10, Potential Subirrigated Areas, was not 
affected by mining by Big Horn Coal and remains a valid AVF determination. That acreage is 
shown on Figure 5 as the yellow areas along Tongue River and Goose Creeks. 

7. Since the Tongue River AVF is not planned to be disturbed by mining, additional in-depth 
classification for lands adjacent to the proposed Brook Mine permit boundary is unwarranted at 
this time. A separate determination will be made, supplemental to this document. 

The AVF determination of the acreage along the upper reach of Slater Creek within the 
proposed Brook Mine permit boundary has reached an impasse. LQD has performed as much of the 
analysis as is possible at this time. Potential AVF lands on Slater Creek upstream and adjacent to the 
northern permit boundary must remain as future evaluations due to inaccessibility at this time. A 
proposed plan for AVF determination for these lands will be crafted by the end of February, 2016. 

Bj Kristiansen, PG 
Natural Resources Program Principal 
LQD - District 3 

February 2019 
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EXHIBITS 
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Figure 1 - Zones of perennial and intermittent flow, Slater Creek. Flows were observed on 
September 24, 2015 and are assumed to be constant throughout the summer months as well 
as the spring and fall. Color-Infrared imagery May 1, 2004. 
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Figure 2 - Upstream section of Slater Creek showing agricultural acreage and irrigation 
system origination. 
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Figure 3 - Slater Creel AVF location , consisting of 13.11 acres. 
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Well Construction Summary 
Client: Ran co 

Project: Brook Mine Moniklr Network Well: 578512-AIJ 
EU.758 Location: N 1,940,880.3 E 1 ,381,530.1 

~/4, SW /4, Section 12 T. 57 N. R.asw. 
Geologist Swayne Redinger 

Drilling Summary 

TolalDep1h: _2_z ______ _ 

Hole Dia.: _9~.:,~m~·------
Dri l er: sr,a.., An.lnty 
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Casing C1 : 
5"SDlt-17 PVC 
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Depth: _22_- _5 __ 
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J ,~· """" 
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T 

01her: 

Construction Time Log 
Dri ing: Start End 

911511 J 

Casing : 

911511J 

Start 

~ 

End 

Well Development 
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~M¼i~ 
~~ 
PH: 8.09 

AM%10nal pu ng may olp de an •M!il. 

A~ do .. lopmenl I& di t ..... "1alkM. 

Pl<>duced ;,ppn,rllnaHly 500 ~Jen&. 

c ...... d"""'°l'men1 a, 4:18pm. 

~i.=nean,y ou~ wall! r (plnd): 

~~~ 
PH: 85.1 

Remalts 

Abandoned 
Date: __________ _. 

Method: -----------

Addendum D6-7-19 

Figure 4 - Lithologic log for Alluvial Well 578512-AL 
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RAMACO Brook Mine 

Figure 5 - Location of Prime Farmland , as defined by the NRCS, approximately 1 mile 
upstream from the study area. 
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RAMACO Brook Mine 

Figure 6 - AVF determinations along Tongue River (TR) and Goose Creek performed for the 
Big Horn Coal Company Mine Permit 213 T-1, 1981 . Declared AVF in yellow stipple pattern. 
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mzmZ/SZ/Zm ~peuu~~s 

Table D 11. 4-1. Slater Creek Alluvial Water Levels 
October 2013 December 2013 Ma rch 2014 May 2014 July 2014 

Station Name Depth to Height of Depth to Height of Depth to Height of Depth to Height of Depth to Height of 
Water Water in Well Water Water in Well Water Water in Well Wa ter Water in Well Water Water in Well 

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) 

SM578418-AL1 20.65 3 .85 20.78 3.72 20.60 3.90 20. 15 4 .35 20.03 4 .47 

SM578512-AL1 4.03 17.18 3.81 17.40 3 .67 17.54 3.61 17.60 3.84 17.40 

SM578513-AL1 9.51 11.26 9.36 11.41 7.66 13.11 6 .18 14.59 7.80 12.97 

:::0 -I 
~ -91 
c-:, :z 
c::, c,, 

0::, 
:z~ '"I 
c:::, 0 

0 -==-... 0 
...... c:::, :,;" 

...... __.....:t ~ I -s:a,.UI --3 a· ...... (I) 
r-., 
c:, --s:a,. 
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RAMACO Brook Mine 

Table 011.4-2. Precipitation Frequency and Depth 

Recurrence Interval Rainfall Depth (inches) 

2-yr, 24-hr 1.5 

10-yr, 24-hr 2.35 

25-yr, 24-hr 2.83 

100-yr, 24-hr 3.57 

TFN 6 2 /025 
EC O NOV 14,2014 

October 2014 Dll-T2 DEQ Ex. 4-991



RAMACO Brook Mine 

Table D11.4-3. Water Quality Summary for Site T4 

25 75 
WDEQ 

Parameter Units 
percentile 

Mean 
percentile 

Agriculture 
Standard 

Water Temp Celsius 1 12 18.5 ---

Specific Conductance @ 25 microsiemens / 
550 620 720 - - -

degrees C Centimeter 

pH standard 8.1 8 .3 8 .5 4 .5 - 9.0 

Dissolved Oxygen mg/L 8 9 .5 11 -- -

Dissolved magnesium mg/L 29 38 40 ---

Dissolved Potassium mg/L 2.2 2.9 3 .2 ---

Dissolved Sodium mg/L 25 31 38 ---

SAR ratio standard 0 .7 0 .8 0 .9 8 
Alkalinity as CaCo3 mg/L 195 205 211 - --

Dissolved fluoride mg/L 0.22 0 .28 0 .31 ---

Dissolved Silica mg/L 4 .9 6 . 1 7 ---

Dissolved Sulfate mg/L 90 110 150 200 
Dissolved Solids mg/L 320 390 470 2000 

Dissolved Manganese mg/L 0.1 0 .011 0.02 0.02 
Arsenic mg/L 0.0004 0.0005 0.0007 0 . 1 

Beryllium mg/L 0.00003 0.00004 0.00006 0 . 1 

Iron mg/L 0 .01 0 .017 0 .028 5 
Selenium mg/L 0 .0003 0 .0005 0.0006 0 .02 

Chloride mg/L 3.9 4 5 100 
Source: Clark, Melanie L. and Mason, Jon P. , 2007 
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Q6298QQQ-$-USGS GAGING STATION 

0 2 3 4 

GRAPHIC SCALE (MILES) 

BROOK MINE 
SHERIDAN COUNTY, WY 

1101 SUGAR.,VIEW DR.,SfE, 201 
SHEIQDAN, WY 82801 
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FILE. GEN LOC GAGING --•ginHr ~ .c:om 
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BASEMAP: 
GEOLOGIC ST.~UCTURE MAPS OF THE MONARCH 
QUADRANGLE, SHERIDAN COUNTY, WYOMING 
(S.P. KAN IZAY, 1970), ,",.NO BIG HORN COUNTY, 
MONTANA By B.E.Barnum (1900) 

LEGEND 

---------
BROOK MINE PERMIT BOUNDARY 

1/2 MI LE BUFFER BOUNDAR'( 

·, 
' .. .......... 

........... -..,. 

af ARTIFICIAL FILL (HOLOCENE) - Mainly spoil from coal mine stnw in~ 
sf Subsi(jence features - Related to old underground coa mines; extent unknown 

SURFICIAL DEFOSITS {HOLOCENE AND PLEISTOCENE) 
Qal A'luvium - Unconsolidated c·ay, si! t, and sand, lo~ly includes lansesofgravel and 

conto1ns mua, organic matter 
Qc Colluvium - Unconsolidated n"lerog,,m,ous ilY!,11~!,ldltas or rock de~itus depo5':ed on 

Qao 
Qls 

Qt 
Qt, 

sleep to gentle slope", usually thfck enough to OJSGure underlying bedrock. 
Include) alope wash and te l.JS 

Alluvium and Colluvium undJferontiated 
Landslide deposits. Unconsolidated m;sses of clay, silt, and sand which have 

moved downslope as slumps and slides. !1./ ay indud,- p.x,itic hi<Jcks. of limestone. 
sandstone. and conglomerate 

S1ream terrace depJsi ts unam~lated 

BIG HORN COAL PERMIT 80UND,\RY 

S1reamter.ace depJsi:s - Unconsolidated stratified and crossbedded silt, sand. and 
gravel. Di'lided into 6 deposits (Oli, Qt2, Qt3. Qt,, Q~, and 01;); Q\ depos~s are 
lo.vest topographically and wungestin age 

(PERMIT NO. 213-TT) Uat ... ALLUVIAL WELL 

Streem terrace deposits and alllvium undifferent ated • Includes aluvium and gravel 
deposits on terraces about 12 It (3.6 m) abJve pn!s~nt iweam 1ave1s 

Stream lerrace deposils and co lluviam und,fferentiated - cp,slope or dow.1s1ope 
co lluiial mateial which is gradatiooal WU'! lenaces ano i:.m Oistoo on arptotos 

SM578418-AL-1 Op Pediment Cep;,sits - Unccnsolic·ated silt, sand, 1lnd gra·,el fbwlly de,;,ed , s1Jatifiej 
and crusstedcl...J. Suri,.o,s usu>1llt wedge against Terll!llee~ Sandstooe (Pt) to 
west Gradiel"lt of dep;,siis decrease basinward and = 'lleS w;th stream terraoes 
ot intcrmodiotc lcvols • 

HW-BH-2 
-$ PIT 4 

HIDDEN WATER CREEK 
BOREHOLE 

HIDDEN WATER CREEK TEST PIT 
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Tw WASATCH FORMATIO N ,:EOCENE) - Lenticular interbeds of gray to fght-brown, fine 
tocoarse-trai1ed, loc.illyconglomera tic, fe'.dspathicto arf,osc. crossOedded 
sandstone; dark m l ght-gray or brown or greenishiJray shale , claystone, and 
sil:slone; and ;;uDti11t.11Tinous and lign~1ccoa1 teas wh1Cll graoe latera lly into 
cart>ona~ous shales. L=IY coal beds have t.,umed. altering t,1e ove1 lyi11~ units 
to distinctive, dus ky-red, re!>istant clinker outcrops. Base of fJrmation overlies 
Roland Coal$. A:>Out 1,000 It (~OS m) e..posed east of Little Goo5e Creek 

Tfu FORT UNION CORMATION (PALEOCENE) · Not di>ided into members ~ou:h cf 
tongue RivGr where the coa ls are in\erbedded with cart:.onaceous sha·e and are 
not a~ well e~posed In Beaver Creek area west of B;ghorn, 'MIJ. , >twernl 6 ft 
(1 .B m) th ick mnglomerate beds consistin'1 chi!fly of carbonate -::obble are 
consi:!ered basal Fort Union and appear to be correlative with basal Fort Ur ion 
.of the Mowry Basin area to the south. Con1ac1 w~h the un:::teilying Lance ard 
BEarpaw Formations (Klb) in co~formable. 

Tft Tongue River MernCer - Top is marke~ by Roland coat beds. Pale ye llowish-gray 
sandstone, fine to medium-91ainec , lenti~ular, aM c·ossbe-dced, \Mlh light-gra1· 
sha le and mudstone. Coal and ca·oonaceous shale ccmmon. Extensive bum'ng 
of coal has proatceo cnarac:1.erlot1c fU>ed red ctlnKer aoo plni. to red baked sh~I@ 
tieds norm and eas! of the Tongue River 

Tfl LeDo Shale am Tullocll Members undivided - Lebo Member at top lig~.t o!ive..gray 
,mu ~reenisl1-9ray shale, mudst~ne, ~nd sil'.stone in lert/edded v,ith pale 
yellow;sh-brovrn, fine to medium-g,ained, lenticu lar and crns~bedded thin 
aandstone layers. Cool ond carbonoccouo oholo be.Jo are not os well developed. 
Tullock Membar at bas a is p~le yellowjsh-brown, fine to m~dium-grained, 
thi~k-beddQd, mass;,e sandstone anc' has lenticular thin c,a1 seams ~nd 
carbonaceous shale 

Klb 

Krns 

Km 

LANCE FORMATION B=ARPAV/ SHA LE UNDIVIDED (UPPER CRITAC:OUS) -
Shales and interbedded sandstone, siltstones. :md mud stones Shales, li~ht 
• 11,,., gray and greenish gray, conta:ning ca rbOn aceous seams and lenses 
Siltstone anj mu~stone, ligntgray and brown, thin to medium bedded. 
Sa11dslo11e, ca:ca,euus, liyll l g,ay, rne grained, massive. lentiwlar, and 
::rossbedded. In west central p,,rtof map eree Bea'l)ew occ...-s as slOP<l·Veley 
former bet,,,ee1 more resistant tea~t Sandstono Member of Mew.vcrde ~nd 
Tiassi,e sandstone of Lance. Cont~ct wi:h overlying Fort Union ,:CormaUon 
_ala .. ~d al h~se ofcobhl~ conglomerate in Jackson-beaver Creek area and near 
top of massive e<ossbooded sands1on~ at WnH c, .. .,k. Fm Hills Sandstone is 
mappoo with the Lance Formation 

MESA'JEROE FORMATION (UPPER CRETACEOUS} - Characteristically consi;tsof 
tw-0 sands!cne units separated tyshale. Upper member, the Teo pot sandstone 
Member is 1·ery light gray, speckJed, medium grained thick bedded , massive, 
:xossbedded. Middle unit is an unnamed greenish-gray shale. lower member, 
the Parkman ~an:ist~ne Member in ye 11-0wish gra1·, med ium grainec . tnicl 
~eooect, massive, e<osstiedded; conta;ns lirroni tic concretions. Outcrops of 
stesply dipping sanastones lorm knobs aiong striks. Tll !cKne~ 100-1.000 ft 
(21J-J05 m} 

CODY SHALE .O.ND FRONTIER FORMATION UNDIVIDED (UP PEP. C~EcTACEOUS) • 
Consi~tschieft/ of gray and brown shales; poorly exposed. A 60 ft (1Bm) zone 
of bentonitic shale at b~se, grayish, yellow, green to ver/ light gray. M nor 
sandstone: 3 fl (1 m) sc pto rioo ooncrefons. and black ohert pebbles ""'ather out 
in lower part. forms major topographic lcwland between Mov.·ry Shale (km) and 
Mesaverde f'ormation (:<m,). Thick.iess 4.000 ft (1 ,220 m) 

MO\NRY SHALE (LOWER CRETACEOUS) - Upper part is a light-(lray. resistant brittl :i . 
fissile. siice:ius shale: weathers silvery (!ray: contains few thir light-~r.:y to 
"tellowish-gray bentonite beds and common!/ fish scales Lower part is a black 
nonresistant shale; locally ::onains h in beds of ligh-gray bentonite. Thickness 
300 ft(90 m) 

c.z 

R.84 W. 

THERMOPOLIS SHALE (LOl/\'EP. CRETACEOUS) - Mahly"oli~e-black, grayish-red. 
dus<y-'(ellov,ish-brown, and dark-gray she le. Variegated claystone 15 ft (6 m) 
thlcK. very fine !O medium greinea, aoo.1t 265 tt (80 m) Oelow top ot TOrmation, is 
oorrelatec With 1rie Muddy sar ds:one in central W\'om1ng and Newcastle 
Sandstone in e~sl~rn Wyuming. G1ayish·t.>lack ironstone cono-etion~; 
cone- in -con~ and sp~eruliti: d~hllite concretion~, 1.!i fl . ,::ia mm) in diameter in 
lower mid:Jle offonnetion. The base of the Thermopolis i$ taken at Cleverly 
Formation (kcv) o,erlying the Morri$Jn (Jm) at WoJ Creek. Thus. the zone of 
dahll ijE cone<etbns is plaCEd in the Thermopolis Formation: Ramsay (1~55) alsc 
plar,.d the dahll~e in Buffa lo. \'J-/o., ari,a (Map,,I. 1;J59); howe,~r, shows the 
zone r.t dahl ite concretions assigned to the Clo'✓e~y (Kd) . Thi::knl's.<s 
approximate:y 700 ft 1215 m): .~amsey 11955 measured 726 ft (221 rn) 

Kcl CLO/ERL Y FORMATION (UPPER .!UP.ASSICJ- Consisls cl a 44 ft (13ml thick very 
li;ih1 gray sandstone at top. weathers yellowish grar; cherty, croS1ibedded, 
lenticular, thick :>edded; local thin coal seams. Lower part gra1· and bro,11n shale 
and mudstone, poorly exposed. F.orms hGgback. Thickness 100 fl (30 m) 

Jm MORRISON FORMATION (UPPER JURASSIC) - Domin ally vfficolo1ed, light-gray, red . 
green, and purp11sn.gray Clay stone and snaie wl h a 32 fl {1Dm) trtici( prominent 
sandstone near bsse, light gray. fine gralne<I, angular to subangular, 
crossbedUt<U, l!iable Thici<ne,s 200 ft (1!'!0 m) 

Js SUNDANCE FORMATICN 1UPPER AND MIDDLE JURASSIC)- Grayish-g, een 
calcareous shale and s11ndy ~hale ir,telbedded wijh light yeUowis~,-gray to whte 
gla~co.1itic, fino-gmined, colcareous $0rld~tono ond grayfo:;silJerou) oolitic 
limestone. Forms valleys below Clo·,erty (Ko) hogback w~h mno, ridg~s of 
limestone and sandstone. Thickness 2•0 ft (88 m) 

Jgs GYPSlllvl SPRING FORMATION (MIDDLE JURASSIC) - Reddish brown shale. 
clay;tone, and siltsone. thin and medium bedded. with in:erbeds of thin, 
light"{lray. gypsiferous, v.Jggy. argillaceous limestone: in olaces the cypsum is 
replaC€d by a brown l.mestone breccia. Con1ormable w~h overyling Sundance 
Formation (Js). Tticl<Jless 174 ft 953 m) · 

Tc 

Pge 

P< 

Pa 

Mm 

300~ 
CHUGWATER FORMATION (UPPER AND LO\NER TRIASSIC) - Reddish-brown to 

dusky-red len:ic:s.: lar shale, si tstone, and fine to medium"{lrained , poorly sor;ed, 
aossb€dded sandstone. Thickness 613 ft {187 m) 

GOOSE EGG FORMATION (PERMIAN)- lnterbedded gypsum. red shale, siltstone, 
and ihin oeosotlgnt-g ray limestone. Upper ~art 1s dom1~antty gypsun wrth 
illtetbo,dded ted siltstone. Mostly covered by soil and colluvium Thickness 
2Sll ft (70 m) 

TENSLEEP S.0.NDSTONE {PENNSYLVANIAN) - Grayish-orange-pi nk. very fine to 
mediurr,..grair>&d, ~Wlted. th iok•beddcd, mas,;ive to crM&bedded, quart, 
~ands.tcnewit:h 111-. bed& of pink or grayish-yellow dok>m~a conlaining nodules 
aod stringe,s ol dlert ln lower part Form~ prominent uptumed ~atrons along 
flanks of Big/lorn Mountains. Th ickness 190 fl (58 m) 

AMSDEN FORMATK)N (PENNSYLVANIAN) - U~per part consists ~iefi\' ot very li(lhl 
gray chem, dolomite , !Qt-ii-brown sandstone. and oale-red shale. Includes at top 
a unit o: medium-crystaDine, pa!e red•purple dolomite. Lower part is light-gray 
dolo!nlle and red shale. Dolom:te contarisabundant red. gray and brow1 c1ert 
nodules an:I st:mge~. Ba sal few feet is pa:e reddish-brown sardstone and 
scrstone. T?lid<.ness 275 ~ (84 m) 

MADISON UtJESTONE (UPPER AND LOV'IER MISSISSIPPIAN) - Light.gray, finely 
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conditions described in the accompanying application which is provided to 
meet the requirements of the Wyoming Environmental Quality Act and its 
accompanying regulations. 
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Department of Environmental Quality 

To protect, conserve and enhance the quality of Wyoming's 
environment for the benefit of current and future generations. 

"- Matthew H. Mead, Governor Todd Parfitt, Director 
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Mr. Randall Atkins 
RAMACO Wyoming Coal Company, Inc. 

1101 Sugarview Drive 
Sheridan , WY 82801 

RE: Brook Mine AVF Preliminary Identification, CN160, TFN 6 2/025 

Dear Mr. Atkins , 

Tuesday, March 25, 2014 

The LOO District 111 office received your Brook Mine Alluvial Valley Floor (AVF) Preliminary 
Identification on February 5, 2014. We have reviewed the document for technical accuracy and have 

made an assessment of the merits of the study. The primary reason for your submittal is to determine if 
sufficient data has been provided for LOO to make an AVF declaration on the drainages within and 
adjacent (½ mile) to the proposed Brook Mine Permit Boundary. The study was reviewed by myself 
and Larry Barbula , Program Principal for coal operations in District Ill. Our questions and comments 

are as fol lows : 

Review by Larry Barbula 

1. On Exhibit 011-2 show the boundary which delineates adjacent lands included in the study area 
with in ½ mile of the proposed Permit Boundary. 

2. In Append ix 011 of the future Permit Application RAMACO should include a map which shows 
all AVFs (not potential AVFs) within and adjacent to the permit area. 

3. The areas noted as irrigated and/or subirrigated compare favorably to areas designated in the 
draft OSM "Reconnaissance Map of Potential AVF, Sheridan Area" authored by Earth Resource 
Associates. 

4. Does RAMACO want a specific decision of presence or absence of AVFs within or adjacent to 
the proposed permit area as allowed in WDEQ/LQD Rules and Regulations, Chapter 12, 
Section 1? Please discuss and make a specific statement on what is requested . 

October 20 14 
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RAMACO Brook Mine 

5. Preliminarily, all area denoted as "Potential Subirrigated Lands" on Exhibit D 11-2 not previously 
declared AVF appear to qualify as AVF, including Slater Creek, based on this study. RAMACO 
can conduct studies to disprove the presence of AVF if so desired. 

6. If RAMACO, within their mining plans, intends to disturb any AVFs, they must first show that 
these AVFs are not "significant to farming". LQD Guideline No. 9 addresses this formal 
process. AVFs that are significant to farming may not be disturbed and must be preserved. 
AVFs not significant to farming must be fully reconstructed if disturbed. 
Based on my review of the materials in this submittal and OSM mapping of potential AVFs, it 
appears that the areas denoted as "Potential Subirrigated Lands" in Exhibit D 11-2 not 
previously designated AVF appear to qualify for AVF designation, including Slater Creek. 

Review by Bj Kristiansen, Project Geologist 

Technical Observations 

1. Table D11-1 - Please indicate the height (H) of the water column in the well, either in this table 
or another table somewhere in the narrative. How thick is the saturated zone? 

2. Page 8, first paragraph, second sentence - " ... observed in late May and early June Precipitation 
for on the proposed permit area ... " 

a. There should be a period between the words June and Precipitation. 
b. The new sentence beginning with the word Precipitation does not make sense. Please 

clarify that sentence. 

CONCLUSION 

The stated purpose of this submittal is to determine if sufficient data was presented for LQD to 
make an AVF Declaration for the drainages within and adjacent to the proposed Brook Mine permit 
boundary. It is our opinion that the material and narrative presented in the document are not sufficient 
to make an AVF Determination for any of the stream courses within the study area. There is, however, 
enough information to warrant a full-scale AVF study of the proposed permit area, particularly within the 
Hidden Water and Slater Creek drainages. As mentioned by Mr. Barbula, RAMACO can undertake to 
disprove the presence of an AVF if so desired. None of the ephemeral tributaries of these drainages 
appear to have any agricultural value other than to provide dry-land forage to cattle and sheep during 
the spring and summer. That land use does not qualify for an AVF classification . 

A comprehensive AVF study can be a time consuming and confusing experience. It is our 
purpose to assist you in your endeavors to define and mitigate environmental impacts you may create 

TFN 6 2 /025 
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RAMACO Brook Mine 

by mining coal in Wyoming. We will work with you to guide you through the statutory process and help 
define the regulatory requirements that need to be met in order to issue a Mining Permit. 

A well crafted AVF study may contain some of the following informational materials that help 
define an AVF and subsequent mitigation and reciamation activity: 

1. AVF determination narrative -
a. Presence or absence of an AVF. 
b. Extent of AVF(s) . 
c. Evaluation of essential hydrologic functions. 
d. Restoration of essential hydrologic functions to the AVF, if mined. 
e. Material damages within and adjacent to the Mine Plan boundary. 
f. Significance to farming . 
g. Productivity of croplands and mitigation for replacement during mining. 
h. Other site-specific issues as they are determined at the time of implementation of the 

study. 

2. Informational Tables -
a. Extents of unconsolidated stream-laid deposits; acreages, distances, etc ... 
b. Evapotranspiration calculated for the area. 
c. Summary of consumptive use of water. 
d. Climatological data. 
e. Extents of vegetative species; acreages, species types, buffer zones, etc ... 
f. Estimates of mean annual flows and agriculturally useful flood flows. 
g. Acreages that could be artificially flood irrigated, sprinkler irrigated. 
h. Federal and State guidelines for interpretation of water quality used for irrigation. 
i. Observed surface water, alluvial , and groundwater quality. 
J. Mechanical analyses of bed and bank materials. 
k. Valley fill hydrologic balances. 
I. Universal Soil Loss Equations. 
m. Post-mining changes to items defined above. 
n. Vegetation productivity comparisons pre and post mining. 
o. Other tabulations of numerical data specific to the study area. 

3. Figures-
a. Water table fluctuations and diurnal fluctuations in alluvial wells. 
b. Alluvial well draw-down curves. 
c. Valley and fill cross sections and profiles. 
d. Generalized stratigraphic columns for coal and interburden. 
e. Figures appropriate to the study area illustrating site specific issues. 

4. Maps -
a. Limits of stream-laid deposits identifying unconsolidated stream deposits and 

subirrigated/natural flood irrigated lands. 

TFN 6 2 /025 
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b. Surficial Geology. 
c. Topography. 
d. Slopes. 
e. Potentiometric surface contour maps for spring and fall. 

f. Maximum drawdown contours in alluvial aquifers. 

g. Areal extent of irrigation of any type. 
h. Color and Color Infrared photographs. 

i. Pre-mining cross section locations. 

j . Classification of farmland and rangeland . 

k. Soils. 
I. Vegetation communities . 

m. Wildlife study area. 

n. Maps relevant to the proposed permit area. 

5. Addenda -
a. Auger hole data. 
b. Drill hole data. 

c. Backhoe data. 

d. Alluvial well continuous recorder data. 

e. Soil moisture data. 
f. Salinity potential and profiles. 

g. Soil quality data. 
h. Water rights as recorded with the State Engineer. 
i. Published studies pertinent to the lands under investigation. 

Brook Mine 

This list is only a suggested guideline to assist you in understanding the potential topics of 

investigation that may be assessed in defining and mitigating AVFs. Obviously, the information you 
provide will be site specific to the proposed mine and may not include some of the issues listed above. 

Once we have received your responses to our comments itemized earlier and the Preliminary 

AVF identification has been approved, we can assist you in beginning the AVF study. Though it may 

appear a daunting task at first, many mines have already undergone the process and a wealth of 
information is available to you as publicly accessible permit information. The long-term benefits of 

beginning the Mine Plan AVF analysis at this stage of the permitting process can not be 
overemphasized. The appropriate work performed now becomes a part of the permit later and serves 

as an effective baseline to overall permit approval when the time comes. 

We commend your intentions to asses environmental impacts from the mining process and your 

commitment to acquire a mining permit in a proactive manner. One of our functions is to assist you in 

the regulatory process, insuring that you understand the statutes and guidelines and are able to follow 
them to the best of your ability. Proactive planning and environmental assessment partnered with 

responsible stewardship of the natural resources benefit everyone in the long run. Please feel free to 
contact me anytime with questions or comments regarding any phase of your permitting process. I will 
be happy to assist you in any way I can. 
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Sin~,A~ 

/~✓~k~# 
Bjarne D. Kristiansen, PG 
Project Geologist 
LQD District 111 

\bk 

cc: Cheyenne LQD Files 

Brook Mine 

WWC Engineering, c/o Jeff Baron, 1849 Terra Ave., Sheridan, WY 82801 
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ADDENDUM D 11-2 

State Decision Documents 
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-·-- -- -- RAMACO 

STATE DECISION DOCUMENT 
BIG HORN COAL COMPANY 

PERMIT 213-Tl 

General Description of Operation: 

Brook Mine 

Big Horn Coal Company is the operator of the Big Horn Mine which is located 
about 8 miles north of Sheridan, Wyoming. Access to the mine is by State 
Highway 338. 

Big Horn Coal Company has been operating surface coal mines since 1943 in 
the Sheridan, Wyoming coal fields. Operations at the present mine site, 
which now occur in Sections 21, 22, 23, 16, 15, 14, 9, 10 and 11 of T57N, 
R84W, began in about 1948 and have continued to the present. Much of the 
early mining occurred in the valley bottoms of the Tongue River and Goose 
Creek. More recent operations have advanced into adjacent upland areas 
moving out of the creek bottoms. Big Horn Coal was authorized continued 
operations under the Environmental Quality Act by Permit No. 213C. Con
siderable underground mining has occurred in the area of the mine site, 
beginning at the turn of the century and ending in the early 1950's. 

Mining at the Big Horn Mine is by truck/shovel or scraper. Five known coal 
seams exist within the mine area, in descending order: Dietz 2B 
(Armstrong), Dietz 3 (Upper Monarch), Monarch (Lower Monarch), Carney and 
Masters. The Carney and Masters seams cannot be economically mined. The 
approval permit will allow for 5 more years of mining. 

FINDINGS 

On the basis of information set forth in the application or from informa
tion otherwise available, (documented in Appendix A), which has been made 
available to the applicant, I Walter C. Ackerman find that the applicant 
has affirmatively demonstrated that: 

No. 1. 

AUG 1999' 
LAAD (lUtMN O\V. 

The application is accurate and complete. The applicant has pro
vided LQD with a sworn statement stating that all information 
contained in the permit application is true and correct to the 
best of his knowledge. In addition, to the extent necessary and 
appropriate, independent agency verification supports the accu
racy of the application. All information required by the Act and 
regulations is contained in the application, including: 'O 

~ 
D\~.Ul 

No. 2. 

~ Identification of interests 
Compliance information 
Resource information 
Land use information 
Maps and plans 
Permit fee 

Other agency approvals 

Mining operation plan ~wo 
Reclamation plan ~ 
License information 
Insurance information 
Proof of publication 
Required verification 

The reclamation plan can accomplish reclamation ff N lfl~Jo,~ by 
the Act. 01 4 ,, D NO V 14 ,2 

. i =-,l~-, I <~rmlt ..._u •. <?> > ••• _.., .... . 

October 2014 
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RAMACO Brook Mine 

a. The applicant states that the post-mining topograp~7 will 
blend into the adjacent topography and will be consistent 
with the post-mining land use of rangeland and wildlife habi
tat. The applicant has provided pre- and post-mining slope 
comparisons (Tables DE 1-5, RP-5, 9 and 10), contour maps 
(Exhibit DE 6, RP-4), and backfilling information (Tables 
RP-6, 7, and 11) to support these statements. 

October 2014 

The slope comparisons indicate that the majority of the 
post-mining topography will have slopes of less than 20 per
cent as was the pre-mining case. Although total acreage fig
ures do not agree between the slope comparisons an evaluation 
of the contour maps indicate pre- and post-mining slope 
distribution will be similar except for Pit 4. Since the 
slopes are generally fairly flat stability should not be a 
problem. 

Except for the pit 4 area, the applicant should have suffi
cient backfill material available to achieve the proposed 
reclaimed contours. In the Pit 4 area, calculations indicate 
that a 28% swell factor is necessary to achieve the proposed 
contours. Typically swell factors above 20% are unlikely, 
therefore, material will need to be borrowed or the contours 
adjusted to reflect actual conditions. This could be handled 
by a stipulation in the approved document since Pit 4 is a 
rather small area, and it is likely that sufficient material 
is available to achieve a reasonable post-mining topography. 

The acceptability of the proposed post-mining topography from 
a hydrologic standpoint is discussed in Sections 2.c. and 3. 
of this document. 

Pre-mining uses within the permit area since the late 1880's 
included agriculture (beef production), mining, transportion 
corridor, and wildlife habitat. The Sheridan Area Planning 
Agency has classified the area as rural agricultural land. 
The lowland areas have been used for hay production. A small 
portion of the upland area has been used for dryland farming 
(wheat and barley). Underground mining occurred in the area 
from the late 1890's to the early 1950's. The area is pri
vately owned. 

In accordance with Chapter II Sec. 3.b.(4) (a) and (b), and 
Chapter IV Sec. 2.a.(2), Sec. 3.a.(2), Sec. 3.p.(1), Sec. 
3.e.(2)(b), Sec. 3.j.(l)(c) and (d), Sec. 3.k., and Sec. 
3.j.(5) (a) (i), the applicant must submit a mine plan that 
will minimize disturbance to fish and wildlife resources and 
a reclamation plan that will restore habitat to a level 
conunensurate with or superior to that which existed before 
mining began. Pre-mining habitat consist primarily of 

- 2 - TFN 6 2/025 
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October 2014 

Brook Mine 

sagebrush-grassland types with shrublands and pine - juniper 
areas interspersed. Riparian vegetation occurs along the 
Tongue River and Goose Creek. Topography surrounding the 
permit area is more abrupt than that occurring within most of 
the permit area has been left unaltered for the most part. 

The proposed seed mixes (Tables RP1-RP3, pages RP-7 through 
RP-9) for permanent revegetation are acceptable for the 
post-mining land uses of rangeland and wildlife habitat. The 
hayland and croplands in the area will be restored as 
improved pasture with the potential for possible future use 
as hayland. 

- 3 -
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RAMACO Brook Mine 

Table RPI Permanent Reclamation Seed Mixture 

Upland Mixture 

Common Name 

Thickspike wheatgrass 
Western wheatgrass 
Pubescent wheatgrass 
Slender wheatgrass 
Whitmar beardless wheatgrass 
Green needlegrass 
Smooth bromegrass 
Sainfoin 

Total lbs PLS/Ac: 

Shrubs and forbs for Upland seed mixture* 
Common Name 
Rubber rabbitbrush 
Four-wing saltbush 
Common winterfat 
Skunkbush sumac 
Purple prairie clover 
Big sagebrush 

Total lbs PLS/Ac: 

Lowland Mixture 

Common Name 
Thickspike wheatgrass 
Western wheatgrass 
Pubescent wheatgrass 
Slender wheatgrass 
Green needlegrass 
Smooth bromegrass 
Sainfoin 
Canada wildrye 

Total lbs PLS/Ac: 

Shrubs and forbs for lowland mixture* 
Common Name 
Silver sage 
Perennial sweetpea 
Northern sweetvetch 
Wild rose 
Western snowberry 

Total lbs/ac: 

- 4 -

October 2014 
[fC }'6\ 

Rate lbs PLS/Ac 

4.0 
4.0 
1.0 
3.0 
3.0 
3.0 
1.0 
2.0 

21.0 

Rate lbs PLS/Ac 
0.5 
0.5 
0.5 

0.25 
0.5 

0.25 
2.50 

Rate lbs PLS/Ac 
4.0 
4.0 
1.0 
3.0 
3.0 
1.0 
2.0 
3.0 

21.0 

Rate lbs/Ac 
0.25 
0.5 
0.5 

0.25 
0.25 
1.75 

TFN62/025 
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. RAMACO Brook Mine 

Table RP2 Improved Pasture Land Seed Mixture 

Conanon Name Rate lbs PLS/ac 

Russian wildrye 
Pubescent wheatgrass 
Smooth bromegrass 
Sainfoin 

10.0 
7.0 
5.0 
3.0 

Conanon Name 
Box elder 
Green ash 

Total lbs PLS/ac: 25.0 

Table RP3 Selected Trees for Permanent Reclamation 

Plains cottonwood 
Chokecherry 
Native plum 
Peach leaf willow 
Rocky mountain juniper 
Ponderose pine 

October 2014 

A variety of measures have been proposed to restore wildlife 
habitat diversity. Four (4) seed mixtures will be inter
spersed on reclaimed lands (Exhibit RP2). Two of these, an 
upland mixture and a bottomland mixture, contain native shrub 
species important to wildlife species. Selected areas will 
be intensively seeded with shrub species and planted with 
shrub tubelings and rooted stock (Exhibit RP2). Tree species 
will also be planted in favorable locations and the applicant 
has committed to a survival density of forty (40) trees per 
acre (Exhibit RP2). Rock piles will be established oncer
tain slopes and ridge tops to provide denning habitat 
(exhibit RP2). Kestrel and mountain blue bird nest boxes be 
constructed. A final impoundment is proposed for pit 1 to 
provide wildlife habitat and a sport fishery. Design of the 
impoundment is being coordinated with Wyoming Game and Fish 
Department staff at Buffalo to ensure proper design for sup
port of a productive bass population. 

After the land is successfully revegetated with these mixes, 
it will be capable of supporting the post-mining land uses 
which will be equal to the pre-mining uses. The Game and 
Fish Department has offered to supply suitable species of 
fish to stock and maintain a fishery in the final impoundment 
if its open to public fishing. 

- 5 -
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Brook Mine 

The concerns in reclamation are: Cover (protection of the 
soil resource}, production (quality and quantity to support 
the approved post-mining land uses), and density (of woody 
plants for forage and shelter}. 

Ecology of the important species to be used for reclamation. 

L Grasses. 

Thickspike wheatgrass (Agropyron dasystachym) is a very 
effective soil binder. Although its a valuable forage 
plant i ts major use us for soil stabilization. 
Thickspike wheatgrass initiates growth almost three 
weeks earlier in the spring than western wheatgrass 
(Agropyon smithii)). 

Western wheatgrass is the most important and most suc
cessfully established species used for reclamation in 
the Northern Great Plains. In many areas of Wyoming it 
occurs as the dominant species under natural conditions. --:-:-~-

., ·,i). ,l_ ,. "' 

Both Western and thickspike wheatgrass have e::::::llen ,· '. , · · 1u ,, 11, ·, 
seedling vigor and are easily established. / ·, .- ~ ,. : , 

.. ~llG 1. . ~ .,,., , ss9 Green needlegrass (Stipa viridula) has been 
extensively in range seeding and reclamation in e 
northern plains with good success. Seedling vigor J-s 
excellent and rate of growth is good. It has a hi >• _ 

4[,-;!/ ... r 
/)/S[ ''-' I y f://,' 

-f/J . 

food value to songbirds and small rodents. Green' c· ! , .~ '', 1 

~:...,_~ ... 
needlegrass has a high forage quality and produces a 
good forage yield. 

Slender wheatgrass (Agropyron trachycaulum} is used as a 
rapid-developing species in seed mixes in the Northern 
Great Plains. Its useful as a short-lived species in 
reclamatioo plantings and is easily established. The 
seeds of this wheatgrass germinate quickly, and the 
seedlings are vigorous and fast growing. Beardless 
wheatgrass (Agropyron spicatum; formerly!.:,_ inerme} has 
good germination, is fairly easy to establish and is 
highly palatable. 

Grasses to be used in the reestablished pastures are: 
Russian wildrye (Elymus junceus} which is highly palatable, 
has good germination, and provides midsummer succulance (pro-
vides mid-s\DDDler grazing potential); Pubescent wheatgrass 
(Agropyron trichophorum) a rhizomatous, sodformer, with good 
palatability and is easily established; Smooth bromegrass 
(Bromus inermis} also a rhizomatous, sodformer ~-~~!ch is 
highly palatable and is good for wind and water erosion con
trol; and Sainfoin (Onobrychis viciaefolia) a long-lived 

TFN62/025 
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Brook Mine 

legume which provides forage without causing bloat and fixes 
nitrogen in the soil. Sainfoin is also being used in the 
other seed mixes as a nitrogen fixer. Smooth brome grass is 
also included in the other seed mixes as a minor component in 
order to add additional cover in the early stages of 
revegetation. The proposed forbs to be used in the various 
seed mixes will add diversity to the reclaimed landscape. 

The shrubs contained within the seed mixes will provide wild
life with food and shelter. Big sagebrush (Artemisia 
tridentata) and silver sagebrush(~~) are both important 
browse plants for wildlife. Big sagebrush has a fair ease of 
establishment, good germination and good persistence and 
natural spread once established. The palatability of big 
sagebrush is good. Silver sagebrush is used extensively by 
livestock and wildlife. In the western Great Plains silver 
sage is an important antelope survival food during periods 
when other food sources are scarce. 

The seed germination of rubber rabbitbrush (Chrysothomnus 
nauseosus) is excellent. One of its uses in erosion control 
is the control of mass soil slippage. Rubber rabbitbrush is 
easily established and its vigorous seedlings have rapid 
growth once established. It is an agressive pioneer species 
and spreads rapidly from seeds. 

Four-wing saltbush (Atriplex cancsens) is fairly easily 
established with good growth rate and persistence. 
Nitrogen-fixing microorganisms (endotropic mycorrhizae) may 
occur on the roots of four-wing saltbush. This shrub is 
highly nutritious and palatable and is a valuable plant for 
soil stabilization and range restoration. 

Winterfat (Ceratoides lanata) is readily established from 
seed and exhibits excellent seedling vigor. Winterfat has 
good persistence and palatability and is long-lived. This is 
a valuable plant in arid lands and can compete with grasses. 

Other shrubs that will be used for revegetating the mine site 
include: skunkbush sumoc (Rhus triobata; wildlife value, soil 
stabilization), wild rose (Rosa woodsii; erosion control, 
food for wildlife), and western snowberry (Symphoricarpos 
occidentalis; livestock and wildlife browse, seeds are util
ized by several species of birds). 

Several species of native trees will be used for revegetating 
appropriate portions of the reclaimed mine. These tree spe
cies are the following: box elder (Acer negundo), green ash 
(Fraxinus pennsylvanica), plains cottonwoods (Populus 
deltoides), chokecherry (Prunus virginiana), native plum 
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(Prunus americana), peach leaf willow (Salix amygdaloides), 
rocky mountain juniper , (Juniperus scopulorum), and ponderosa 
pine (Pinus ponderosa). These trees will provide shelter 
and/or forage for both livestock and wildlife. Some examples 
follow. Hoofed browsers feed quite extensively on the twigs, 
foliage, and bark of wild cherries. Birds are also quite 
fond of wild cherries. Numerous birds and mammals eat the 
berries of junipers. In addition to their food value 
junipers provide protective and nesting cover. The seeds, 
buds, and flowers of the boxelder provide food for many kinds 
of birds and other animals. 

The applicant has committed to stripping all suitable topsoil 
from the unaffected areas prior to disturbance. The recom
mended stripping depths in the Soil Survey (Appendix D-7) 
were determined to be too shallow by the DEQ soil scientists. 
Therefore, Big Horn Coal Company has agreed to reevaluate the 
soil stripping depths and will report the increased volumes, 
replacement depths and volumes of topsoil to be directly 
replaced in the 1981 annual report. Preliminary estimates 
concerning the increased topsoil volumes have been provided 
in Appendix D-7. 

Prior to stripping, the area will be staked according to 
topsoil depth, to serve as a guide to the scraper operator. 
Visual inspection and additional samples, if necessar~, will 
be used to determine the correct stripping depths. If pos
sible, topsoil will be directly replaced on graded areas 
rather than stockpiled (page MP-25). The practice of 
directly replacing topsoil has been determined to maintain 
nutrients and seed sources, therefore, successful 
revegetation is accomplished much sooner. All other topsoil 
will be stored in stockpiles. 

Erosion and sediment control methods for the stockpiles are 
the planting of temporary vegetation and the construction of 
sediment ditches, if necessary, at the base until the 
stockpile is stabilized (page MP-26). These procedures 
should minimize wind and water erosion as required in Chapter 
IV, Section 2.c. of the Rules and Regulations. 

During reclamation the topsoil removed from each pit will be 
spread evenly over that pit area. Replacement depths have 
not been established at this time, due to Big Horn Coal 
Company's reevaluation of the stripping depths and volumes. 
This information will be contained in the 1981 annual report. 
Soil analysis will be conducted for N, P, and Kon topsoil 
stockpiled in excess of one year and the appropriate fertil
izers will be applied as required by Chapter IV, Section 2.c. 
of the Wyoming Rules and Regulations. 
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Prior to topsoil application, graded areas are to be 
scarified on the contour. Topsoil will then be distributed 
in thick lifts in order to minimize compaction. Topsoil will 
not be replaced in excess of 120 days before seeding (page 
RP-4). The methods and practices listed above will aid in 
returning the capability of the soil materials in supporting 
an equal or better land use as pre-mining conditions. 

No known problems exist with any of the proposed reclamation 
species which could prevent revegetation from being achieved 
within a reasonable period of time following mining. 

Prior to seeding seed beds will be scarified, disced, and 
harrowed. Drill seeding will be conducted between the dates 
of October 15, and April 15. A cover crop of either barley 
or winter wheat will be used during spring seeding to protect 
the area from soil erosion. This cover crop will be moved 
prior to seed set in order to prevent volunteer growth. Fall 
seeded areas will be mulched with a wood fiber slurry (1 
ton/acre) or dry native hay (2 tons/acre). Areas will be 
fertilized, prior to harrowing, at rates determined by soil 
analyses. 

The above revegetation practices and characteris~:=s and 
values of the various plant species to be seeded provide evi
dence to support the applicants claim that the post-mining 
land uses will be equal to the pre-mining uses. 

Revegetated areas will be monitored on a yearly basis after 
the initial seeding. Monitoring will be conducted at approx
imately the same time each year and compared to control areas 
and baseline data in order to determine the success of the 
revegetation efforts. The WDEQ/LQD Guideline No. 2 for vege
tation will be followed in determining revegetation success. 
Monitoring on a yearly basis will enable the Big Horn Coal 
Company to keep accurate and precise records for bond release 
information. Big Horn Coal Company expects to apply for par
tial bond release on areas that are graded and revegetated on 
a yearly basis. The following table summarizes areas and 
dates for expected final bond release on affected areas. 
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Area 
Pit One 
Pit Two 

Table RP4 Final Bond Release 

Date for release 
1996 
1997 

Brook Mine 

Pit Three Scraper 
and Pit Three 
Truck/Shovel 

Acres 
375.5 

58.4 
372.0 1997 

Pit Four 
Pit Four 
Pit Five 

b. 

October 2014 

38.4 
11.4 

519.9 

1993 
1996 
1996 

Before bond release can be applied for cover and productivity 
for two consecutive years must at least meet the requirements 
described in WDEQ/Land Quality Division Guideline 2, Vegeta
tion. Species diversity and composition will be considered 
satisfactory in reclaimed areas if species measured in 
post-mining sampling are predominantly those which were 
seeded in the three reclamation seed mixes. These plant spe
cies will allow the land use requirements to be achieved (see 
discussion in 2 above). 

The primary post-mining land use will be rangeland for domes
tic livestock and wildlife habitat. These were also the 
pre-mining land uses. The single land use change is that of 
a single final water inpoundment in the SE 1/4 of Section 15, 
T57N, R84W and NE 1/4 Section 22, T57N, R84W (Exhibit RP3). 
The application includes letters of approval for this land 
use change from Dale Pernula, Sheridan County Planner and ~ 

•. ~ 1 • 

from Louis Rockett, Fishery Biologist for the Buffalo Office .;: ,,'; \\ ,J 1v _·_, .-:· ~ 
of the Wyoming Game and Fish Department. The letter from t ~-." ~ '~~ . 
Game and Fish Department includes design specifications t ·:e AoG ~ \ . ....: 
the Department would like to have incorporated into VJ/Dr, 1999 ~~ 
impoundment design. r- [),~ll;//lit v, :-

rvT. .in (. ,. 
{'· ~ ,._'-', 

The applicant has submitted reclamation plans (Appendix RP) .r, _ )l 
which include reclamation sequence maps and detailed narra- ~ c· 1 ,,"',, • · 
tive discussions. They are required to show that backfilling, -.....:...:~ ... -
contour in topsoil replacement, hydrologic restoration and 
revegetation will proceed in a timely manner, as soon as pos-
sible after mining. 

Two of the pits (1 and 2) contain areas which were disturbed 
prior to 1977. The backfilling of these pits is proceeding 
and will be completed soon for Pit 2 and in 1986 for Pit 1. 
Bond release for pits 1 and 2 is scheduled for 1996 and 1997, 
respectively. Since most of the mine facilities are located 
in the Pit 2 area, final reclamation and bond release cannot 
be completed until mining in other pits is completed and the 
facilities are no longer needed. For Pits 1 and 2 recla-
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mation is proceeding in a manner and time schedule which 
reflects the method of mining, the laws in effect when the 
pits and mine sequence were designed, and the available 
equipment. Approval is recommended. 

Pits 3, 4, and 5 were opened after 1977 and are subject to 
different regulations than Pits 1 and 2. The applicant 
should be able to commence rough backfilling within 180 days 
after coal removal, as required by Chapter IV.3.a.(l) (b). 
The method of mining is straight forward and, considering the 
mining equipment and topography of the area, is conducted in 
such a way as to minimize disturbance and reclaim in a timely 
manner. Mining will be completed in Pits 3, 4, and 5 in 
1987, 1983 and 1986, respectively. Final bond release is 
scheduled for 1997 on pit 3, 1993 and 1996 on Pit 4 and 1996 
on Pit 5. 

No permanent spoil piles are proposed. All highwalls will be 
eliminated. In some cases, the 180-day requirement to com
mence rough backfilling will not be met. This is due to 
equipment and pit layout and safety requirements, mainly when 
a boxcut is opened and when the final cut is backfilled. The 
areas are relatively small and, in any case, rough 
backfilling will occur as soon as practicable. Backfilling 
will be by direct haulback wherever possible. 

c. INTRODUCTION 

October 2014 

The Wyoming Environmental Quality Act requires that the 
reclamation plan can accomplish reclamation as required by 
that act and minimize disturbances to the prevailing 
hydrologic balance (W.S. 35-11-406). The following is the 
Administrator's finding of impacts which may occur to the 
hydrologic balance, and reclamation practices which will be 
implemented by Big Horn Coal to mitigate these impacts. The-. 
finding is divided into sections on groundwater and surface 
water. (See also discussions on Cumulative Hydrologic 
Impacts under finding 13). 

GROUNDWATER 

Geology and Aquifers 

The Tongue River Member of the Fort Union Formation which 
comprises the stratigraphic units to be disturbed at the Big 
Horn Mine area dip to the east-southeast at approximately 1.5 
- 3.0. The units which function as aquifers include the 
coal seams and alluvial deposits of the Tongue River and Big 
Goose Creek. 
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The Dietz 2B coal seam is virtually dry in the areas to be 
mined since the seam outcrops above the Tongue River, which 
is the major recharge mechanism to the coal seams in the 
area. The Monarch and Dietz 3 coal seams which are presently 
being mined downdip of the Tongue River, are viable aquifers, 
and contain an extensive amount of water. The Carney Coal 
seam which also comprises a viable aquifer, is below mineable 
limits and should not be affected by the mining operations 
since it appears to be sufficiently separated by sequences of 
tight interbedded shales and sandstones (Appendix DF). 

The alluvial aquifers of the Tongue River and Big Goose 
Creek, which have been mined through and disturbed in prior 
operations, will not be directly impacted by the forthcoming 
mining operations except in the Pit 3 area where approxi
mately 200,000 cubic yards of alluvial gravels have been 
stockpiled from the Pit 3 area. Before mining, these gravels 
comprised part of an alluvial aquifer, which resulted from a 
historic meander loop of the Tongue River. The pre-mining 
function of the gravel was to act as a storage medium during 
peak flow events with subsequent release of water during low 
flow periods (baseflow). 

Recharge and Potentiometric Levels 

Recharge to the aquifers of concern should not be overly dis
turbed after reclamation is completed, since those units 
downdip from the Tongue River and alluvium should receive 
more than adequate amounts of water to fully recharge the 
groundwater system. Considering the relatively high 
transmissivity values of the coal aquifers, potentiometric 
surfaces that have been drawn down in adjacent areas should 
quickly recover to near pre-mining conditions after mirHng 
ceases. Monitoring wells completed in reclaimed spoils '._at 
the Big Horn Mine have shown that the spoils do have t"he 
ability to transmit water and recharge the system. 

Recharge to disturbed areas which are stratigraphically above 
the Tongue River is primarily by surface infiltration through 
adjacent unsaturated burn areas, as well as direct vertical 
percolation. These adjacent recharge areas will not be dis
turbed, thereby preserving the major recharge mechanism. As 
stated earlier, it appears that spoil hydraulic character
istics are sufficient to transmit water. In areas 
stratigraphically above the Tongue River, potentiometric sur
faces will probably take longer to reach equilibrium, with 
much of the water coming from adjacent abandoned underground 
mine workings and other adjacent recharge areas. 

Van Voast, Hedges and McDermott (1978) found that the most 
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permeable portion of mine spoils is along the old mine 
floors, which leads to characteristics of a confined aquifer. 
This phenomenon appears to be occuring at the Big Horn Mine. 
Since the aquifer is being re-established at approximately 
the same elevation, the projected potentiometric surface is 
expected to have the same general gradient and elevation that 
was pr.esent in the Monarch Coal seam before mining (FD-53). 
The post-mining potentiometr ic surface is C:epicted in ~::hibi t 
DF-10. 

Groundwater Quality 

The quality of groundwater at the Big Horn Mine Area varies 
within and between aquifers. Water quality data is found in 
Appendix DF-3. The best quality waters are found within the 
coal seams where TDS values are approximately 1000 rng/1. The 
alluvial aquifers produce waters which vary greatly both 
temporarily and spatially in direct response to the Tongue 
River and Big Goose Creek. Alluvial water is usually of 
poorer quality, with TDS values ranging from several hundred 
to several thousand mg/1. 

The Big Horn Coal Company has a plan to identify unsuitable 
(toxic) materials, such as those containing high SAR values, 
high EC values, low pH values, etc. (Appendix DE (Geology)). 
The applicant has committed to burying unsuitable materials -~ 
at least four feet below the regraded surface, above t ,'\/ .. S.) \" 1

" 
0111I;'_".:' 

post-reclamation potentiometric surface, and not in the pr -~ 1J. ·{)\ 
imity of any drainage channels, to minimize adverse imp "bs ,f[JG ~) 
to groundwater quality (DF-58). Additional information -~_/.IJ✓/)Q,. ,•,}99g ~'. 

• o,.,LJ ,, '~ 
taining to toxic material is contained in Finding 2.c. ,.o '4$1 rr.:14'1/. ,,, 

,0 -•'1 . 
.l< The quality of groundwater within reclaimed spoils al 02' 

varies both temporarily and spatially (Van Voast, et. al., 
1978). Work done by Van Voast at the Decker Coal ~:~~ in 
Southeast Montana, approximately 18 miles from the Big Horn 
Mine, showed that the quality of groundwater in reclaimed 
spoils approached the quality of that found in the overburden 
aquifers. This amounted to about a 3 fold increase in TDS 
over that found before mining within the coal aquifers. 

Two wells completed in reclaimed spoils at the Big Horn Mine 
(Pit 1) have been sampled for water quality and it appears 
that trends are similar to those discussed above (Table 
DF-11). It should also be noted that a substantial increase 
in sulfate concentrations was evident. Available literature 
also suggests that increases in calcium and sodium may also 
result. 

The impact that spoil waters will have on down gradient 
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waters is speculative. However, it is expected that as the 
spoil waters move down gradient, spread-out and encompass 
larger areas, and mix with unperturbated groundwater, ele
vated concentrations of dissolved solids, etc. will become 
diluted and decrease. As time elapses and more pore volumes 
of water pass through the reclaimed spoil aquifer, the leach
ing of the soluble materials should reach an equilibrium 
state and eventually decline. 

In summary, it appears reasonable to assume that groundwaters 
within reclaimed spoils wiil contain approximately ~:10 to 
three times the TDS concentration as undisturbed coal 
aquifers. Variable increases in other constituents, such as 
sulfate and sodium may also occur. With time, these elevated 
levels should decline as leaching reaches an equilibrium. 
The impact of changes to water quality and use are discussed 
in the following section. 

Groundwater Rights and Uses 

The uses of groundwater at the Big Horn Mine area include 
livestock watering, domestic uses, and industrial water 
supply used mostly by the Big Horn mining operation. Mine 
and private wells are completed in alluvial aquifers along 
perennial streams and coal aquifers which are regionally sig
nificant. 

,;(,.,.,'. 

A listing of all valid groundwater appropriations within t ~e; · 
Big Horn Coal Company's permit area and a 3 mile rad(~s A(}; 
around it are found in Appendix DF-4 and depicted on Exhi.bJ. tVJ;:_i G 1999• 
DF-8. Besides hydrolog ic monitoring wells belonging t ~o IJ, O· · ' 
either Big Horn Coal or Peter Kiewit Sons' Company, there ~ ~r 
approximately 33 water wells permitted for Sheridan Ente~~ 
prises, Inc. for hydrologic monitoring, and approximately 6~(,·- /t•0r''.';.,__); 
other wells permitted for livestock and danestic supplies . ...... ·•-_.,;,_A,. 

Of the above 62 wells, most are livestock wells completed in 
alluvial aquifers. 

Information regarding completion zones is not available so it 
is difficult to assess which groundwater wells within the 
area may be potentially impacted. Wells completed in units 
stratigraphically above or below the coal seams being mined 
face a remote chance of being affected. 

Wells located to the east and south of the permit area have 
the greatest potential for being affected since the hydraulic 
gradient is primarily in a southeast direction for the Dietz 
3 coal seam (Exhibit DF-4) and in an east and northeast 
direction for the Monarch Coal seam (Exhibit DF-5). Wells to 
the north and west of the permit have the least potential for 
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being impacted since they are located up-gradient of the dis
turbed area, or beyond the coal outcrops. The worst case, 
life of mine, groundwater drawdown predictions are shown on 
Exhibit DF-6. It is improbable that any groundwater users in 
the area will be adversely affected by drawdowns. 

Wells completed in alluvial aquifers have little 
for being affected since no alluvial aquifers are 
for mining and the quantity and quality of water 
these aquifers should not be disrupted. 

potential 
proposed 

supplying 

Changes to groundwater quality as a result of mining is dis
cussed in the previous section. Since the predominant con
sumptive use of the groundwater, which may be potentially 
impacted is livestock watering, it is not likely that changes 
to water quality that may occur will change this classifi
cation (see DEQ, WQD Rules and Regulations Chapter VIII 
Quality Standards for Wyoming Groundwaters. As discussed 
earlier, TDS values can reasonably be assumed to increase two 
to three fold within spoil aquifers compared to the 
undisturbed coal aquifers. Even at 3 fold increase, TDS 
values should still be well within the livestock watering use 
category of 5000 mg/1. Although sulfate concentrations may 
dramatically increase, they should remain below the 3000 mg/1 
standards for livestock watering. 

To assure that the mining and reclamation operations do not 
have an adverse impact on water users, Big Horn Coal Company 
is monitoring a multitude of wells for water quality and 
static water levels. Well locations are found on Exhibit 
DF-9. Well completion details can be found in Appendix DF-i. 
Monitoring of these wells will continue beyond reclamation, 
including the implementation and monitoring of wells com
pleted in reclaimed spoils. Anticipated spoil well locations 
are found in Exhibit DF-11 with details on completions found ·,. 
on page DF-56. 

In respect to W.S. 35-ll-415(b) (xii) the Big Horn Coal 
Company has conunitted to replacing any water right which is 
affected by the mining operation (page DF-42). Alternate 
water supplies are available from the Tongue River, Tongue 
River alluvium and the Carney Coal seam. The Carney Coal 
seam, which lies about 100 ft. below the Monarch Coal seam, 
should provide adequate replacement water. 

SURFACE WATER 

General Surface Water Hydrology 

The pre-mining surface water system within areas to be dis-
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turbed, at the Big Horn Mine is unique in that channelized 
flows in defined channels are absent, except for the P-5 Draw 
in the Pit 5 area. The surface hydrology of adjacent areas 
has, in some places, been drastically altered by past under
ground mining activities. Any impacts to the surface water 
system have the potential to impact the Tongue River and Big 
Goose Creek, both perennial streams which pass through the 
permit area. Previous mining activities have disturbed the 
hydrologic system of both Big Goose Creek and the Tongue 
River to unknown degrees, including the disruption and re
placement of sections of both stream channels. The present 
operation has established adequate stream buffer zones to 
minimize future disturbances to the Tongue River and Big 
Goose Creek. 

Post-Mining Topography 

The post-mining topography is depicted on Exhibits RP-3, 
RP-3A, RR-8 and RP-10. Exhibit RP-3A contains the alternate 
backfilling plan for the permanent impoundment shown in 
Exhibit RP-3. Through-drainage has been achieved in all 
areas except in the immediate drainage of the permanent 
impoundment. Through drainage will be achieved in this area 
in the event that the alternate plan (Exhibit RP-3A) is 
implemented. 

Slope comparisons of the post-mining topography are discussed 
on pages RP-16, RP-32 and RP-35. Slope classes of the 
post-mining topography are shown in Exhibits RP-4, RP-9 and 
RP-11. Proposed slope conditions appear adequate to achieve 
revegetation and subsequent hydrologic stabilization, except 
in the southeast corner of the Pit 3 area where slopes adja
cent to undisturbed lands approach 20-39% slopes (Exhibit 
RP-4, SW 1/4 Section 14). The applicant has proposed to 
stabilize and protect the area from erosion with the use of 
jute soil netting, which has proved to be successful on much 
steeper slopes on the mine site. 

The reclaimed P-5 Draw drainage basin should be about as 
hydrologically stable as pre-mining conditions after 
revegetation becomes established. The present P-5 Draw 
(channel) is apparently being held in a state of equilibrium 
by bedrock controls. Although these controls are going to be 
removed by mining, the following considerations govern the 
stability of the reclaimed P-5 Draw: 

1. The drainage area is being reduced by 9.3% which will 
reduce flow. 

2. The width depth ratio has been increased to reduce 
velocities. 
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3. Good channel revegetation is expected. 
4. Channel slope has been reduced. 
S. It appears that adequate bedrock control exists both 

above and below the area to be reclaimed. 

It should also be noted that any downstream impacts to the 
P-5 Draw will be attenuated quickly since the channel down
stream of the area to be reclaimed has been drastically dis
turbed by past underground workings. Most, if not all, run
off passing through areas of the channel that have subsided, 
enters the underground work i ngs. Therefore, it is doubtful 
that any adverse surface water impacts generated within the 
Pit 5 reclamation plan will affect the Tongue River. 

Surface water from the P- 5 Draw, which enters the groundwater 
system via the underground workings, should have a negligible 
effect to the groundwater system since the majority of the 
suspended sediment will not be transported through the 
groundwater system and increases in dissolved solids will 
probably be minimal (see Groundwater Section). 

Surface Water Quantity 

The quantity of surface water evolving from the reclaimed 
area may be slightly increased initially after reclamation 
due to lower infiltration rates. Infiltration rates should 
eventually return to pre-mining conditions as vegetatio . ·;>_i H ;~lo/ >. 
becomes more established, organic matter builds-up, and s ~1 1

1J/~ 

structure returns to pre-mining conditions. This chang , -~i_n ~ . ~ \j-
the runoff regime will be minimal and beyond detection 1 · ._i t:&.,r: O(] 1g8J ';; 
in relation to the discharge of the Tongue River. ,-Pit· 'IJ,)iJ.4L/l}, ~ ~, 
pumpage during the active mining operation, and subs nt D:s,:°fl/ 4'v. ~ 
discharge via sediment ponds, will add minimal additi 1 4,vt 
flow to the Tongue River. The discharge of pit pumpage wa ~ 'li),'v 
to the Tongue River is expected to be greatest in winter ~~ 
months when the demand for dust abatement water is at a mini-
mum (Appendix MP). 

Surface Water Quality 

A complete year of surface water quality data is found in 
Appendix DF-3. Although this data does not constitute 
"pre-mining baseline data", since the mine has been operating 
for many years, it is useful in understanding the system, 
observing trends, and in predicting impacts from the mining 
operation. 

The Big Horn Coal Company has committed to burying unsuitable 
(toxic) materials at least four (4) feet below the regraded 
surface, above the post-reclamation potentiometric surface, 
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and not in the proximity of any drainage channels (DP-58). 

The quality of surface waters originating on reclaimed areas 
should not be much different than pre-mining. There may be a 
slight increase in suspended solids until vegetation is ade
quately re-established and runoff returns to pre-mining 
conditions. Adequate post-mining slope conditions and a his
tory of relatively good revegetation should limit unwarranted 
sediment production. The presence of stream buffer zones 
will help attenuate sheet wash sediment delivery to the 
Tongue River and Big Goose Creek. 

During the actual mining operation mine drainage will be con
trolled through the use of diversions, interceptor ditches, 
and sedimentation ponds (MP-14). Diversion ditches direct 
undisturbed area runoff around the operation, while inter
ceptor ditches direct runoff from disturbed areas to sediment 
ponds for sediment control. Exhibits MP-26, MP-31, and MP-35 
show the locations of all diversion and interceptor ditches. 

The implementation of sedimentation ponds during the actual 
mining operation will help in ensuring that receiving waters 
will not be degraded. Design calculations for sediment ponds 
are found in Appendix MP-1. Exhibits MP-4 through MP-16 con-
tain the design drawings, and Exhibits MP-2, MP-26, MP-31 and 
MP-35 show the locations for all existing and proposed 
sedimentation ponds. All water discharged to the Tongue ~-
River will be monitored to ensure that receiving waters a , .1 ·

1 
\ • ;,, 

1 

''':', ._ 

not degraded and effluent criteria, as set forth in E.P -~ , -J. ·· ;,;\ 
N.P.D.E.S. discharge permit WY 10022519 (Appendix MPl), ?r7,, A(JGt. • ' 
not exceeded. Sediment ponds will be used to treat ru cnf f" ·1;;•0{.,,, '999 ·~ f 
until the applicant can demonstrate that runoff from affe .ted !)1'S[ 1Uf, :} 
lands will not degrade receiving waters. .,i--. • l)J /'.; 

✓.., :"'\ ,,. , 

r' °'}. ,. .... , v"Y 
C /·1:~r•r"\,,-.,· Permanent Impoundments 

A permanent impoundment is proposed as part of the 
post-mining topography at the Pit 1 area (NE 1/4 of Section 
22, T57N, R84W, and SE 1/4, Section 15, T57N, R84W, Exhibit 
RP-3). It is estimated that approximately 1250 AF of water 
will be contained in the impoundment, and it should fill to 
full stage within one year of final grading (RP-23). 
Groundwater will constitute the majority of the water within 
the impoundment. 

The primary use will be for sports fisheries and recreational 
use. Secondary uses include wildlife habitat and livestock 
watering. The impoundment has been approved by both the 
Wyoming Game and Fish Commission and the Wyoming State Engi
neer. Water quality is expected to be sufficient for fish 
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production based on the chemical analysis of five strip mine 
ponds and 42 fish supporting lakes in Northeastern Wyoming 
(Exhibit RP-5). Old strip mine ponds just to the north and 
west of the Big Horn Mine have been documented to support 
good warm water fisheries, containing both largemouth and 
smallmouth bass, crappie and green sunfish (KRUMM, 1981 Per
sonal Communications). 

Slopes around the impoundment are shown on Exhibit MP-15 and 
are designed to be 4:1 on the south side, 3:1 on the west and 
east side and 3:5:1 on the north side. These slopes should 
not present a hazard to humans, wildlife or livestock. 

Impacts to the groundwater system will be minimal since the 
impoundment will simply act as a transport medium for 
groundwater flow. No adverse impacts to the surface water 
are expected since it is doubtful that the impoundment will 
ever discharge any water to surrounding surface ~-:aters 
(Tongue River). In the event that the impoundment fails; 
such as the development of inadequate water quality to sup
port the proposed uses or the lack of sufficient water qual
ity, Big Horn Coal Company has committed to implementing an 
alternative plan (RP-25). The alternate plan includes 
backfilling the impoundment with approximately 2,370,000 
cubic yards of material and providing through-drainage to the 
area. The post-mining topography incorporating the alterna
tive plan is depicted on Exhibit RP-3A. 

Surface Water Rights and Uses 

The uses of surface waters at the Big Horn Mine area include; . 
stock watering, irrigation, and industrial water which is 
used primarily for dust control at the mining operat i on. 

A listing of all valid surface water appropriations (diver':· .. ._ -
sions and reservoirs) within 1/2 mile upstream and 3 miles ~, 
downstream of the permit area is presented in Appendix DF-4 
and Exhibit DF-7. 

Adverse impacts to surface water quantity and/or quality, 
which have been previously discussed should be minimal. 
Olsen and Dettman (1976) of the Argonne National Laboratory 
studied the water quality effects of the Big Horn Mine, 
during actual mining, and found that the impact of the mine 
on concentrations of dissolved constituents was min:~=l and 
probably well beyond detection limits. 

Surface water quality and quantity monitoring sites have been 
established both upstream and downstream of the mine site on 
Big Goose Creek and the Tongue River, on four ephemeral 
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stream sites, as well as on all mine discharges. Specifics 
on the monitoring sites are found in Appendix DF-2. A 
committment to post-reclamation monitoring for as long as DEQ 
deems necessary is found on page DF-86. It is not antici
pated that any surface water rights will be impacted by the 
mining operation. 

d. The toxic and acid-forming materials identified at the Big 
Horn Mine Site are materials that are carbonaceous, are 
saline, high SAR and/or low pH's. The results of the 
overburden analysis and the handling procedures are discussed 
on a pit by pit basis in Appendix D-5. Big Horn Coal Company 
has committed to special handling of any combustible, toxic, 
acid-forming materials encountered in the mining process. 
The material will be selectively placed out of the 
groundwater, buried by at least four feet of suitable mate
rial and sealed by compaction (page MP-29). These practices 
meet the requirements of Chapter IV, Section 3.c.(3), of the 
Wyoming Rules and Regulations. Additional information per
taining to the above are discussed in Section No. 2.c. of 
this document. 

3. PROBABLE CUMULATIVE HYDROLOGIC IMPACTS 

General 

Within the general vicinity of the Big Horn Mine, two addi- ~•~b/5 1• . 
tional mining operations may, at some time in the future '\i,\ 

1 11 '\;?\, 
produce impacts to the hydrologic system which conceiva .,4 ~ '<;: \ 
could be of a cumulative nature. At the present t ~ LA; (/~ 19gg ~,-\ 
Sheridan Enterprises, Inc. is seeking LQD approval of e "VD~u,1U1}· ,,, ._; 
Welch No. 1 - North permit application (LQD TFN 1 4/21 • D~r,l![ ¼V, 
The proposed mine is located adjacent to the northeast pa~ 
of the Big Horn Mine permit boundary and contains lands i 
Sections 1, 2, 3 and 4 of T57N, R84W. 

The Ash Creek Mining Company operates the PSO No. 1 Mine (LQD 
TFN 1 1/214) located in Section 22, TSBN, R84W. Currently 
the mine is not operating and disturbance is limited to a 
small open pit and several stockpiles. The mine is located 
about 3 1/2 miles north of the Big Horn permit boundary. It 
is not known when active mining will resume. 

Groundwater 

October 2014 

It is anticipated that some cumulative impacts may result to 
the groundwater system as a result of the mining operations 
at the Big Horn, PSO No. 1, and the Welch No. 1 Nort~ ~!ines. 
This concern is more critical between the Big Horn Mine and 
the Welch No. 1 North Mine because they may at some point in 
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time be virtually adjacent operations and apparently will be 
mining the same coal seams (Dietz 2, Dietz 3, Monarch). 

Quantifying the impacts that both mines, in combination, may 
have on the groundwater system is not possible due to several 
contributing factors, such as: 

1. It is not known when the Welch No. 1 North Mine will 
begin operations. 

2. The correlation of mining activities between the two 
mines is unknown (i.e. pit limits, dewatering, 
backfilling, etc.). 

3. The extremely diverse nature of the hydrogeology of the 
area due to past underground mining, the Tongue River, 
extensive burn areas (clinker), and discontinuous coal 
seams, makes it very difficult to assess how extensive 
impacts may be. 

However, it can be reasonably assumed that if both mines are 
operating at the same time, or recharge to previously 
reclaimed lands is not complete, that cumulative drawdowns 
may result. This is evidenced by Figure 2.6-12 of the Welch 
No. 1 - North Mine (TFN 1 4/216) and Exhibit DF-6 of the Big 
Horn permit application, which show that worst case ~=::~·,down 
estimates (contours) overlap. Theoretically, this will ~ 
increase some of the drawdown caused by the Big Horn Mi ne _ ·) '" 1

• '· ,'/~ 

alone (Exhibit DF-6), especially closer to the Welch No. 1 -~ . ~ '-: \ 
North operation. The increases in drawdown probably wo d A(JG ~:
not be significant because both individual drawdown estima · LAiVDr:u,/SSg ~< 
exhibit worst case conditions and probably would not occur .. D1sr ·Uf'rt;v. , . 
the predicted magnitude anyway. Also, the analytical tee ' ·l/J · 

1
. ' ? 

niques used to generate the predictions are probably no ~n_ \,· 
sensitive enough to incorporate this additional factor. /~ 

Cumulative water quality impacts associated with the Big Horn 
Mine and the Welch No. 1 North Mine are difficult to predict. 
It appears that the major cumulative iq,act that could result 
is simply a larger proportion of aquifer disturbance. It 
does not appear that water quality parameters, down-gradient 
of mined areas, will increase in concentration beyond that 
caused by a single operation since the potentiometric surface 
maps for both the Big Horn Mine (DF-4, DF-5) and the Welch 
No. 1 Mine (2.6-1) show flow paths to be in an easterly to 
southeasterly direction, thereby making the mixing of waters 
from both sites remote. 

Cumulative impacts to recharge areas will be minimal since 
recharge is principally along highland areas that have been 
burned (scoria areas) or through Tongue River alluvium. 
Figure 2.6-lA of the Welch No. 1 North permit application 
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depicts some of these recharge areas. Since disturbance to 
highland scoria areas will be minimal and no further disturb
ance of the Tongue River is expected, recharge areas should 
not be adversely impacted. 

Cumulative impacts as a result of the PSO No. 1 Mine, includ
ing or excluding the Welch No. 1 Mine and the Big Horn Mine, 
are expected to be minimal. According to the PSO No. 1 mine 
plan the Anderson and Dietz coal seams are mined at this 
site. It is believed that the Anderson seam is synonymous 
with the Dietz lA which is located stratigraphically higher 
than the seams being mined at either the Big Horn or Welch 
No. 1 North Mines. It appears that the Dietz seam being 
mined at the PSO No. 1 mine is either the Dietz lB or Dietz 2 
seam specified by the Big Horn Mine permit. 

If the Dietz seam being mined at the PSO Mine is correlated 
to the Dietz lB, cumulative impacts are unlikely since the 
Dietz lB is not being mined at the Big Horn Mine because it 
is located stratigraphically higher than the seams being 
mined. If it correlates to the Dietz 2 at the Big Horn Mine, 
cumulative impacts could be possible but are very remote 
since the Dietz 2 is unsaturated on most of the Big Horn Mine 
area. Also, it is i mprobable that the coal seam is continu
ous between operations due to much burn and subsidence from 
past underground mining. In summary, it is very doubtful 
that the PSO No. 1 Mine will contribute any groundwater 
impacts of a cumulative nature to the Big Horn operation. 

Surface Water 

~~ AUG 1999' 
G ) I.AND QUALITY DIY. ,f) • 
, Dist Ill 

t9 
(' 

".. t, ,., . ?. 

October 2014 

Impacts to surface waters generated at the Big Horn, PSO No. 
1 and the Welch No. 1 - North Mines have the potential to 
cumulatively impact the Tongue River since all are located 
within the Tongue River drainage basin. Impacts associated 
with the Big Horn Mine and the Welch No. 1 - North Mine may 
be more direct because both mines are located adjacent to the 
Tongue River. At both the Big Horn and Welch No. 1 - North 
Mines only ephemeral type drainage basins will be directly 
disturbed by surface mining. 

Surface mining activities at the PSO No. l mine will disturb 
the West Branch of Little Youngs Creek which is ephemeral, 
and Little Youngs Creek, a small perennial stream tributary 
to Youngs Creek, which is a tributary of the Tongue River. 
The confluence of Youngs Creek and the Tongue River is about 
5 linear miles downstream from the Big Horn permit boundary. 

The connection of post-mining topographies at the various 
operations is not a concern since mining operations are not 
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planned which would lead to disturbed areas immediately adja
cent to each other. Also, no drainage channels will be dis
turbed by more than one of the operations. 

Impacts to surface water quantity and quality, as a result of 
the Big Horn Mine, are discussed in Finding 2.d. of this 
document. Adverse cumulative impacts to the quantity of run
off contributing to Tongue River stream flow will be minimal 
and certainly beyond detection limits due to the very large 
drainage basin of the Tongue River and the relatively small 
cumulative area of disturbance. 

At this time it is not possible to predict the magnitude of 
these impacts since it is not known when the Welch No. 1 
North Mine will begin operations, or when the PSO No. 1 Mine 
will resume operations. Therefore, the correlation of mining 
activities (surface water controls, amount of disturbed area, 
revegetation, etc.) between operations, which will probably 
have the greatest affects on the magnitude of cumulative 
impacts to water quality is not known. 

Acceptable surface water controls (sediment ponds, treatment 
ponds, interceptor ditches, diversion ditches, etc.) and ade
quate reclamation at the Big Horn, PSO No. 1, and the Welch 
No. 1 North Mines should minimize cumulative impacts to the 
water quality of the Tongue River. Although cumulative 
impacts to water quality of the Tongue River may result they 
will probably be minimal due to the large contributing drain
age area of the Tongue River, and other present land use 
activities occurring, such as grazing and crop irrigation 
(return flow from flood irrigation). 

Material Damage to Hydrologic Balance 

\~\S1Gl7;J;g 
~~':, A <Z~ ,-..... ? 7 
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The following are impacts of a cumulative nature which may 
occur to the hydrologic balance: 

1. Decreases in surface water quantity contributing to 
Tongue River stream flow may occur due to evaporation of 
water in sediment ponds and use of this water for dust 
suppression. The subsequent decrease in flow of the 
Tongue River will probably be insignificant and beyond 
detection limits. It is possible that pit pumpage may 
move than adequately replace these waters. 

2. Degradation of surface water quality could occur, but it 
is doubtful that any material damage will result due to 
the following: 

a. Adequate treatment facilities during mining. 
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b. Reclamation and revegetation are expected to be suc
cessful. 

c. The water quality of the Tongue River has already 
been degraded, and continued eutrophication and 
siltation problems from other land use practices are 
evident. 

3. Cumulative drawdowns of groundwater levels may result. 
This should be a short-term impact and water levels 
should return to near pre-mining levels once pit pumpage 
ceases and recharge to backfilled areas is complete. 

4. Water quality changes to groundwaters will occur. Mate
rial damage to the groundwater system will be minimal 
since few water supplies are known to utilize these 
groundwaters and the primary use classification !stock 
watering) should not change. 

No. 4. The area proposed to be mined is not included within an area 
designated unsuitable for surface coal mining pursuant to w.s. 
35-11-425, within an area where mining is prohibited pursuant to 
section 522(e) of P.L. 95-87, or within an area under review for 
this designation in an administrative proceeding. 

No. s. The schedule provided in w.s. 35-ll-406(a) (xiv) indicates 
all surface coal mining operations owned or controlled by 
applicant are currently in compliance with this act and all 
referred to in paragraph (a) (xiv) of this section, or that 
violation has been or is in the process of being corrected to 
satisfaction of the authority, department or agency which 
jurisdiction over the violation. 

that 
the 

laws 
any 
the 
has 

No. 6. Neither the applicant nor operator controls or has controlled 
mining operations with a demonstrated pattern of willful viola
tions of such nature and duration with such resulting irreparable 
harm to the environment as to indicate reckless, knowing or 
intentional conduct. u~ 

No. 

For the term covered by the permit, the proposed operation will 
not be inconsistent with other surface coal mining and recla
mation operations proposed or contemplated in pending or approved 
mining permits. 

:)J.! 

..0 

~ -, 
ocr 
!l:" •,; 
~ < 
<fif 

8. The application provides the rights of entry as required by the 
act. 

9. No threatened or endangered wildlife species are known to reside 
within the permit area and adjacent lands nor does habitat criti
cal to such species occur in the vicinity of the permit area. 
Bald eagles are occasionally sighted along the Tongue River which 
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flows through a portion of the permit area, but these sightings 
generally occur during late fall and early winter. Mining is not 
expected to have adverse impacts on eagle use of the Tongue. 
Five (5) pairs of golden eagles nest on lands within and adjacent 
to the permit area. None of these nests will be destroyed during 
mining and the applicant has committed to monitor possible 
effects of mine related activities on the nests. As a stipu
lation, the applicant must report to appropriate state and fed
eral authorities any threatened or endangered species that takes 
up residence within the permit area or adjacent lands. Upon 
acceptance of this stipulation, the applicant will be in compli
ance with Chapter II. Sec. 3.b(4) (b) regarding protection of 
threatened and endangered species, species of importance, and 
critical habitat. 

No endangered or threatened plant-species have been found to exist 
on the proposed mine site. The activities of the mine will not 
affect any critical habitat. 

No. 10. The existing structures will achieve the performance ensured by 
applicable design standards and should cause no significant harm 
to the environment or public health or safety. 

No. 11. The operation does qualify as a special category of surface coal 
mining, (requiring the following findings): 

a. ALLUVIAL VALLEY FLOORS 

• \" (" _-..- -._ 
.::.... '\.~ ~:. • "' : ,:~ I •• •,\., 

,':)_, \' 4 r, - ~-
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The extent of Alluvial Valley Floors at the Big Horn Mine 
have been determined to include all those lands within the 
boundaries of the zero (0) alluvial isopach delineation found 
on Exhibit DK-7 (Drill Hole Location and Alluvial Isopach 
Map). Consistent with the definition of Alluvial Valley 
Floors (W.S. 35-ll-103(e)), these lands consist of 
unconsolidated stream-laid deposits where flood irrigation or 
subirrigation agricultural activities have, or could have, 
occurred. Previous mining activity, most of which occurred 
prior to May 3, 1978, has disturbed much of this area. In 
accordance with w.s. 35-ll-406(n) {v), Big Horn Coal Company 
has the right to mine said alluvial valley floors. To the 
extent possible, the operator is required to restore and pre
serve the essential hydrologic functions of alluvial valley 
floors in accordance with W.S. 35-ll-415(b) (x). 

The amount of Alluvial Valley Floors remaining undisturbed by 
surface operations is delineated as Potential Subirrigated 
Areas, Exhibit DK-10. Big Horn Coal Company does not intend 
to mine any areas delineated as such (DK-84). 

Based on available information, the following have been 
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determined to be the essential hydrologic functions of 
Alluvial Valley Floors at the Big Horn Mine: 

1. Availability of surface waters of suitable quality and 
quantity for flood irrigation. 

2. Adequate soil, slope, and land-form conditions to permit 
flood irrigation activities. 

3. Ability to transmit groundwaters of suitable quality and 
quantity, to support subirrigation of certain areas. 

Since almost all disturbance, and subsequent reclamation, to 
Alluvial Valley Floors at the Big Horn Mine occurred before 
the State Program Submittal, the State is limited by what can 
be required with respect to restoring and preserving the 
essential hydrologic functions. However, it appears that the 
essential hydrologic functions, particularly the ability for 
flood irrigation, including adequate soil and slope condi
tions, may have been, or will be adequately reestablished. 
This should be accomplished by the replacement of topsoil and 
subsoil material and restoration of acceptable post-mining 
slope conditions for flood irrigation (Exhibits RP-4 and 
RP-9). Also in the Pit 3 area, approximately 200,000 cubic 
yards of alluvial gravels have been stockpiled to aid in the 
reconstruction of an alluvial aquifer resulting from an old 
meander loop of the Tongue River. It does not appear that 
subirrigation was a function of these gravels (Appendix DF). 
They appear to act as a storage medium during peak flow 
events, releasing water to the Tongue River during low flow 
periods. The replacement of adequate soils and slope condi
tions (Exhibit RP-4), in this area, should reestablish the 
primary land use of dry land pasture. 

b. The Big Horn Coal Company Mine contains no prime farmland as 
indicated by the Soil Conservation Service letters (Appendix 
D-7). 

No. 12. Two objections to issuance of the mine permit application were 
received. The owners of property adjacent to the mining oper
ation expressed concern about dust, noise and blasting problems 
and the devaluation of their property due to the adjacent coal 
mine (see letter dated August 17, 1981). Sheridan-Wyoming Coal 
Company expressed concern about maximizing coal recovery and the 
ability of the permittee to reclaim the property during the term 
of their lease (see letter dated August 12, 1981). The owners of 
property adjacent to the permit area withdrew their objection on 
August 24, 1981 prior to any informal conference or hearing. 
With respect to the second objection, the Administrator deter-
mined the objection to be a property matter outside the scope of 
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w.s. 35-ll-406{n). This objection was dismissed on this basis 
{see letter from w.c. Ackerman dated August 27, 1981). 

A third party connuented on the application, questing why certain 
leased lands had not been included in the five year area. This 
comment was also disolved as a property matter {see letter from 
w.c. Ackerman dated August 27, 1981). No informal conferences or 
formal hearings were held and no changes were made in the appli
cation as a result of these objections and comments. 

Dated this dJ / U. day of August, 1981. 

Walter c. Ackerman, Administrator 
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STATE DECISION DOCUMENT 
SHERIDAN ENTERPRISES 

PERMIT NO. 497-T1 

In compliance with Article 4 of the Wyoming Environmental Quality Act, 
Sheridan Enterprises, Inc. has applied for a permit to mine coal at the Welch 
No. 1 North Mine in Sheridan County, Wyoming. 

On the basis of information set forth in the application or from that 
otherwise available and known to the applicant, I find that the applicant has 
affirmatively demonstrated that : 

No. 1. 

No. 2. 

/SHERSDD/ 

October 2014 

The application is accurate and complete (W.S. 35-11-406(n}(i)). 

The applicant has provided a sworn statement certifying that all of 
the information contained i n the permit application ls true and 
correct to the best of his knowledge. In addition, and to the 
extent necessary and appropriate, independent agency verification 
supports the accuracy of the application. All of the information 
required by the Environmental Qual i ty Act and its implementing 
regulations is contained in the application. This includes 
identification of interests, compliance information, resource 
information, land use information, pertinent maps and plans, the 
permit fee, other agency applications or approvals, an operations 
plan, a reclamation plan, license information, insurance 
information, proof of publication, and proof of public notice. 

The reclamation plan can accomplish reclamation as required by the 
Act (W.S. 35-11-406(n)( i i)) and Wyoming Department of Environmental 
Quality, Land Quality Division Rules and Regulations, Chapter IV, 
Section 2: 

(a) The mined land will be restored to a condition equal to or 
greater than its highest previous use. 

The applicant's reclamation plan and associated seed mixtures 
have been designed to ensure the establishment of diverse and 
self-regenerating plant co111Dunities which will provide forage 
and browse for livestock and wildlife. Implementation of this 
reclamation plan will facili tate the return of the approved 
post-mining land uses of livestock grazing and wildl i fe habi tat 
which are identical to those occurring on the pre-mining 
surface. The applicant has not proposed any alternate land 
uses or permanent water impoundments for the post-mining 
surface. 

(b) The approximate original contours of the land will be 
reestablished in a manner consistent with the proposed future 
use of the land (also Chapter I V, Section 3(a)). 
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The Welch I-North Hine will be a truck/shovel surface lbiq.!j,g_ 
operation that will recover three seams of coal. Over t e, 1 t-fe: ·, 
of mine approximately 10 million tons of coal will be {ned/ 
and approximately 38. 6 million cubic yards of overburde ~.and 
interburden will be moved. Using a swell factor of 15J give • ·,.· .. ,, 
final to in i tial thickness ratio of 91J, which places this 
operation under the thin overburden regulations of Chapter 
IV. All material must be returned to within the pit limits. 

Because of the room needed to mine the three seams, it will be 
necessary to construct an 8. 3 million cubic yard temporary 
overburden stockpile. Th is temporary stockpile wi ll be 
backfilled within the pit limits later in the mines life as 
described in the mine plan. 

The post-mining topography is presented as Figure 4.3-1 of the 
perm! t application. As this mine is not an extremely th in 
overburden operation, the post-mining slopes and landform 
configurations are similar to the pre-mining conditions 
identified in Figure 2.5-2. Figures 4.2-1A and 4.2-1B of the 
permit application show the percentages of pre-mining and post
mining slope i ntervals that are wi thin various slope 
categories. 

A weighted average method of analysis shows the pre-mining 
slope= 9.135J and the post-mining slope= 8.48J. 

Detailed backfilling and grading plans are discussed in Section 
4 of the permit appl i cation. 

(c) The reclamation plan provides for the removal, segregation, 
preservation, and replacement of topsoi l or an approved 
substitute, and for the appropriate management of any toxic, 
acid-forming, or hazardous materials uncovered or created by 
the mining operation (also Chapter IV, Section 3(b) and (c}). 

The applicant has committed to salvage all suitable topsoil 
including all su i table B and C horizon material (Hine Plan, 
Section 3.3.1). During soil removal, pedestals will be left at 
approximately 300 foot spacings to help verify complete 
salvage. The topsoil replacement depth will average 17 inches 
over the entire disturbed area (Reclamation Plan, Section 
4.2.2). Special soil reconstruction techniques will be 
employed on about 42 acres for restoration of the Pine/Juniper 
Woodland coDlllunities. Figure 4.3-1 shows the location of the 
woodland areas. Reclamation Plan, Section 4. 2 describes the 
specialized soil reconstruction plan. 

Prior to topsoil and subsoil replacement the spoil surface will 
be regraded and sampled to a depth of eight feet on two foot 
intervals. Sample holes will be spaced at one per two acres. 
The samples will be analyzed for pH, EC, SAR, ABP, TOC, 
saturation percent, and texture. (Reclamation Plan, Section 
4
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Overburden at the Sheridan Enterprises mine site is gener'airy
suitable. However, unsuitable lithologies do occur (Mine Plan, 
Section 3.3.2.4). The parameters of primary concern are a-ci_d 
pH, nitrates, TOC, EC, and SAR. All unsuitable overburden will · 
be placed 8 feet below the reclaimed surface to insure 
successful revegetation. Special handling practices to protect 
water quality include mixing, backfill placement above the 
water table and below the surface 8 feet, and alternate dumping 
with suitable material (Mine Plan, Section 3.3.2.4). See 
Finding 2(i) regarding the adequacy of these practices to 
protect water quality. 

Since the proposed burial depth of unsuitable materials is 8 
feet, no special burial commitments regarding ephemeral streams 
are necessary. 

(d) Revegetation of all affected lands will be accomplished in a 
manner consistent with the reclamation plan and the proposed 
future use of the land (also Chapter IV, Section 3(d)). 

The 753 acre permit area is composed of four vegetation types; 
mixed grassland, big sagebrush shrubland, skunkbush shrubland 
and pine/Juniper woodland. There is no cropland within the 
permit area. Approximately 329 acres or 44 percent of the 
permit area will be affected by mining and mining related 
activities. 

The applicant has stated in the Mine Plan that backfilling and 
contouring of the pit will commence within 180 days of coal 
removal. In Pit A, rough backfilling will not commence until 
the Monarch coal seam is removed from each removal block. Once 
the Monarch seam is removed, backfilling will occur within 180 
days of final removal. 

The applicant's reclamation plan calls for the reestablishment 
of the mixed grassland, big sagebrush shrubland and 
pine/ Juniper woodland communities. The skunkbush shrubland 
will not be replaced because the steep south-facing slopes 
supporting this vegetation type cannot be effectively 
reconstructed after mining. Instead, species found in this 
community are included in the three seed mixtures to be applied 
to the affected area. Each of these three seed mixtures are 
composed of a diverse variety of native grasses, forbs and 
shrubs adapted to this area and capable of supporting the post
mining land uses of livestock grazing and wildlife habitat. 

The applicant commits to the reestablishment of shrubs and 
trees as required by Chapter IV, Section 3.(d)(vi)(A) of the 
Rules and Regulations. The pine/Juniper woodland community is 
the critical area for tree reestablishment. Therefore, the 
applicant has stated that special measures will be used to 
prepare the spoil/topsoil substrate to enhance tree 
establishment. This includes regrading the spoil so that it 
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will be compacted as much as possible to form an impermeable 
layer designed to perch water for tree roots. The next step 
requires the application of 17 inches of topsoil with 40 to 50 
percent sand and no more than 15 percent clay over the 
compacted spoil. The final step entails the placement of flat 
rock, 6 to 24 inches in diameter, on the soil surface to cover 
an average of 20 to 50 percent of the surface. 

Reference areas representing each of the four vegetation 
comnuni ties have been established and sampled on this permit 
area. Appropriate reference areas will be used for direct 
comparison with the reclaimed vegetation conmunities at the 
time of bond release evaluation. The reference area 
methodology was chosen because of the generally overgrazed 
condition of the permit area which precluded the use of the 
baseline data for comparison with the reclaimed vegetation 
(which is required with the use of a control area). The 
reference areas were located within a portion of the permit 
area which will not be affected by mining and which appeared to 
be less overgrazed than the remainder of the permit area. As a 
result of these differences in range condition, the applicant 
was not required to statistically prove comparability between 
the reference area and its associated conmunity. 

The applicant has proposed using fourwing saltbush ( Atriplex 
canescens) as an alternative species in the big sagebrush 
shrubland mixture. The seeding rate for this species is 3 lbs. 
pls/acre. The Wyoming Game and Fish Department has requested 
that all seeding of this species be kept to a maximum rate of 
.5 lb. pls/acre. This reduced seeding rate is preferred 
because it reduces the likelihood that fourwing saltbush will 
dominate the shrub component of the revegetated communities. 
The seeding rate of fourwing is only .5 lb. pls/acre in all of 
the other mixtures proposed for the mine site. However, the 
existence of the aforementioned elevated rate makes it 
necessary that the following general condition be attached to 
the permit: 

'Ibe use of fourwing saltbush (Atriplex canescens) in the 
Big Sagebrush Shrubland Supplemental Mixture shall be 
reduced to .5 lb. pls/acre. 'Ibis same seeding rate for 
this species shall be maintained in all seed mixtures 
applied to the reclaimed surface. 'Ibe table listing 
supplemental species for seeding on the Big Sagebrush 
Shrubland type shall be corrected to .5 lb./acre for 
fourwing saltbush within 60 days or permit approval. 

The applicant states in the Reclamation Plan that the reclaimed 
area and the appropriate reference area will be sampled two 
consecutive years prior to bond release using the same sampling 
methods as described in the vegetation baseline study. Data on 
vegetation cover, total ground cover, shrub density and total 
herbaceous/subshrub production will be compared using standard 
statistical procedures with a confidence level of 80%. Species 
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diversity of the pre-mining and post-mining areas will be 
compared using the Motyka Index of Similarity. 

(e) Unchannelized surface water and ephemeral streams will be 
diverted around the operation or passed through sedimentation 
ponds to protect the operation and downstream water rights, and 
to control unnecessary erosion and water pollution (also 
Chapter IV, Section 3(e), {f), and (g)). 

(f) 

(g) 

All ephemeral streams and unchannelized surface water will be 
diverted around the operation. The diversion and retention 
system is described in Section 3.2.6 of the Mine Plan and shown 
on Figure 3.2-5. Undisturbed area runoff from the two primary 
watersheds (Bosworth Draw and Smokey Draw) will be diverted 
around the west side of the proposed Pit A. The diversion has 
been designed to convey the 100-year, 24-hour storm event. 
Surface water runoff on the eastern side of the mine will be 
less than on the western side and will be handled by drainage 
ditches around the stockpile area, drainage ditches along 
access roads and haul roads and collection benches on the high 
wall of the mine. A total of six sedimentation ponds will be 
used to retain runoff from disturbed areas. These ponds have 
been designed to retain the volume of water and sediment 
contributed from a 10-year, 24-hour flood event with a 24-hour 
detention time (or until effluent standards are met). The 
sediment control system will be adequately placed to control 
sediment from all disturbed areas during this term of permit. 

Although the applicant proposes to mine near or through a 
perennial or intermittent stream, the original stream channel 
will be reclaimed. During and after the operation, the water 
quantity and quality of the stream, and its value as wildlife 
habitat, will be preserved (also Chapter IV, Section 3(p)(ii)). 

The applicant proposes to mine near but not through the Tongue 
River or its associated alluvium. The Tongue Ri ver is 
considered an AVF significant to farming. Because there may be 
impacts to the ground water quality of the Tongue River 
alluvium due to Pit A ground water discharge the following 
condition will be attached: 

No mining shall take place in the Pit A area until the 
operator confirms by means of additional pump tests, that 
the water quality of the Tongue River alluvium will not be 
degraded. 

All permanent water impoundments will be constructed so as to 
prevent structural failures, safety hazards, and water 
contamination, and to acconmodate revegetation. They will also 
meet the design criteria and performance standards outlined in 
Chapter IV, Section 3(h). 

The applicant has not proposed leaving any permanent 
impoundments. 
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(1) The reclamation plan will ensure protection of the quantity, 
quality, and legal rights to surface water and ground water 
within and adjacent to the permit area {also Chapter IV, 
Section 3(1)). Surface water and ground water quality and 
quantity will be monitored during the course of mining and 
reclamation operations to determine the extent of the 
disturbance to the hydrologic balance. The monitoring system 
is based on the results of the probable hydrologic consequences 
assessment and monitoring will be adequate to plan for 
modification of mining act ivities, if necessary, to minimize 
adverse effects on the water of the state. Plans for the 
proper installation, operation, maintenance and removal of all 
necessary monitoring equipment have been included in the permit 
application {Chapter II, Section 3{b){ix)). 

{J) 

{k) 

The applicant's plans to restore surface water quality and 
quant i ty are discussed under 2.{a), {b) and {f) of this SDD. 

The applicant has conni tted to restoring the Smokey Draw and 
Bosworth Draw drainages and providing adequate topographic 
diversity to accommodate lower order drainages in other 
disturbed areas. The designs for the reclaimed drainages will 
require riprap in selected areas, such as meander bends, for 
erosion control. The proposed riprap sizing is shown in Table 
3.3.10E. The sizing calculations will need to be updated to 
reflect the final channel designs. Therefore, a permit 
condition will be added whi ch states: 

Upon renewal of this permit the sizing of' the riprap f'or 
the reconstructed reaches of' Bosworth Draw shall be 
redesigned to insure a stable reclaimed channel. 

All constructed or upgraded roads and railroad spurs are 
included within the permit area from that point where they 
provide exclusive service and are covered by the reclamation 
bond (also Chapter IV, Section 3(J)). 

As shown on Figures 3.2-1A and 1B of the permit application, 
primary access to the mine shall be from Wyoming Highway Route 
338. The access road to the facilities area has already been 
constructed to STA 25+90. 

On site haul roads will be from 70 to 100 feet wide for two way 
traffic and from 40 to 70 feet wide for one way traffic. 
Maximum grades will be 8J. Road design criteria is gi ven in 
Section 3 .2 .2. 

All buildings and structures constructed, used, or improved by 
the operator will be removed and dismantled. All support 
facilities are designed to achieve the performance required by 
the applicable standards and should cause no significant harm 
to the environment or public health and safety {also Chapter 
IV, Section 3{k)). 
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The majority of the facilities have not yet been constructed. 
The operator's plans are given in Section 3.2.1 of the permit 
application. 

(1) A detailed time schedule for the mining and reclamation 
progression has been included in the reclamation plan (also 
Chapter IV, Section 3(a)). 

Rough backfilling cannot occur until the Monarch (lowest) seam 
has been mined. Once the Monarch seam has been removed, rough 
backfilling and contouring will conmence within 180 days of 
coal removal, and will be accomplished by placement of lifts 
and compacted by routing equipment. 

(o) All exposed surface areas within the permit area will be 
protected and stabilized to effectively control erosion and air 
pollution attendant to erosion (also Chapter IV, Section 3(o)). 

Air Quality Permit No. CT-214 was issued to Sheridan 
Enterprises, Inc. on April 19, 1979, a copy of which is 
included as Append ix IX-F in Volume IX. The permit requires 
SEI to control fugitive dust emission from roads by treating 
pit haul roads wi th asphalt, oil or other suitable chemical 
dust suppressants. All treated road surfaces are to be 
maintained on a continuous basis. Fugitive dust emissions from 
the portable coal crushing facil i ty plant will be controlled by 
dust suppression sprays located at the dump hopper and primary 
crusher discharge. 

(p) The mining and reclamation plan has been designed to minimize 
disturbance and adverse impacts on fish, wildlife, and related 
environmental values, and to achieve enhancement of these 
resources where practicable (Chapter IV, Section 3(p)). 

Baseline Studies 

Baseline studies (Section 2.9, Permit Application) were 
conducted according to specifications in DEQ Guideline 5 and 
after consultation with the Wyoming Game and Fish Department. 
The application complies with applicable standards. 

Important Habitats 

Important habitats include the Tongue River and adjoining 
riparian vegetation, 3 acres of surface water, an estimated 10 
acres of rock outcrops (Fig. 2.9-1, Appendix D-9), 127 acres of 
pine/ juniper woodland, 257 acres of shrubland (big sagebrush 
and skunkbush sumac), and a 10 acre prairie dog colony. Mine 
disturbance will not encroach the Tongue River or adjoining 
riparian habitat. A 100 ft. buffer zone will be protected 
along the river (Fig. 3.1-1, Mine Plan). None of the surface 
water sources will be impacted (Table 2, Section 2.8). The 
remaining habitats discussed above will be disturbed by mining. 
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Fifty-two acres of pine/ Juniper woodland will be eliminated. 
Based upon the applicant's tree density information, 8268 
ponderosa pines and 2860 Rocky Mountain junipers (214 trees per 
acre) will be removed. Approximately 2 to 3 acres of rock 
outcrops and the 10 acre prairie dog colony in NW! Section 2 
will be eliminated. Affected surfaces also include 58 acres of 
shrubland vegetation types. 

Stream Diversions 

A 100 ft. buffer zone has been established along the Tongue 
River (Fig. 3.1-1, Hine Plan). The only diversions proposed 
will intersect ephemeral tributaries of the Tongue River. 

Hine Fencing 

All perimeter and livestock control fences will be constructed 
according to Guideline 10, Type III design specifications to 
allow big game passage (pp. VII-19 and VII-64, Hine Plan). 

Powerline Designs 

Powerline designs are discussed on p. VII-64 of the Mine 
Plan. All powerlines will be constructed according to 
specifications in: 

Olendorff, R.R., A.D. Hiller, and R.N. Lehman. 1981. 
Suggested Practices for Raptor Protection on Powerlines -
The State of the Art in 1981. Raptor Res. Rep. No. 4, Raptor 
Research Foundation, Inc. Un iv. Minn., St. Paul. 111 pp. 

Hine Traffic 

None of the mine roads will be located in crucial or unique 
habitat. To reduce the potential for wildlife/vehicular 
collisions, a speed limit of 15 mph will be posted on mine 
access and work area roads ( p. VI I-64 , Mine Plan) . Speed 
limits up to 45 mph are acceptable. 

Mine Facilities 

The bulk of mine facilities wi ll be s i tuated in upland habitats 
in NW!SE! Section 2, primarily in mixed grassland, skunkbush 
sumac, and big sagebrush vegetation types (Fig. 3. 1- 1, Mine 
Plan). The area is sufficiently distant from the Tongue River 
to reduce the potential of accidental chemical or oil 
contamination. No crucial or unique habitats will be impacted. 

Railroads and Conveyors 

There will be no railroads or overland conveyors associated 
with this mine (p. VII-1, Hine Plan). 

- 8 -
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Nesting Raptors and Migratory Bird Species of High Federal 
Interest 

All activities impacting migratory bird species are subject to 
federal jurisdiction. The USFWS requires a mitigation program 
for raptors and selected non-raptor species of high federal 
interest. 

One great horned owl nest and one red-tailed hawk nest were 
identified on the permit area during baseline studies in 1980 
(Fig. 2.9-3, Appendix D-9). Both are located in SWl Section 
1. A golden eagle nest occurs immediately north of the permit 
boundary in NEl Section 3. Additional nests within 2 miles 
include 13 kestrel nests, 2 Cooper's hawk nests, 8 red-tailed 
hawk nests, 3 great horned owl nests, and 5 golden eagle 
nests. The applicant has colllllitted to monitor all raptor nests 
on the permit area and a 1 mile perimeter annually (p . VI-66, 
Mine Plan); however, no COITlllitment is provided indicating a 
special purpose permit will be acquired before disturbing any 
raptor nest nor has a 5-year raptor management plan been 
approved by the USFWS. Consequently, the following 
stipulations are attached: 

The applicant must obtain a special purpose permit from 
the U.S. Fish and Wildlife Service prior to disturbing the 
nest or any raptor species. Permit acquisition should be 
coordinated through the USFWS Ecological Services Office 
in Cheyenne. 

The applicant shall contact the U.S. Fish and Wildlire 
Service to develop a 5-year raptor management plan ror 
this mine. The plan and USFWS letter or concurrence must 
be submitted within 6 months arter permit approval. 

Migratory Bird Species of High Federal Interest observed on and 
adjacent to the permit area included the bald eagle, double
crested cormorant, Cooper's hawk, golden eagle, and Lewis' 
woodpecker. Cooper's hawk and golden eagle nests are situated 
immediately north of the permit area. A cormorant rookery is 
located 15 miles northwest near Tongue River Reservoir. Two 
positive identifications of Lewis' woodpecker nests were made 
in July, 1987. One is on the permit area in SWi Sect ion 2. 
The second is 1 / 4 mile west of the permit boundary in SWl 
Section 3. A third "probable" nest location is 1/4 mile west 
of the permit boundary in NEi Section 4. 

The applicant will submit a detailed mitigation plan for the 
Lewis' woodpecker nest in SWi Section 2 prior to the permit 
term in which it will be impacted (p. VII-65, Mine Plan). 
Until that time, feeding, nesting, and behavioral patterns will 
be studied. The applicant has not documented USFWS approval of 
this proposal. The following stipulation is attached requiring 
acquisition of a letter from the USFWS approving the mitigation 
proposal. 
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The applicant shall secure a letter from the U.S. Fish and 
Wildlife Service approving the Lewis' woodpecker 
monitoring plan described on page VII-65 of the Mine Plan 
satisfies Federal requirements. the letter and any 
necessary plan modifications shall be submitted to the 
regulatory authority within 6 months of permit approval. 

The applicant has indicated no mining activities will take 
place within a 1/4 to 1/2 mile buffer zone surrounding the 
golden eagle nest in NE! Section 3 until USFWS personnel visit 
the site and a definitive mitigation plan is developed (p. VII-
65, Mine Plan). A stipulation is attached requiring the 
applicant to secure a letter from the USFWS documenting 
acceptability of this proposal. 

The applicant shall contact the U.S. Fish and Wildlife 
Service to develop a monitoring and mitigation plan for 
the golden eagle nest in NE! Section 3. The plan, along 
with a USFWS letter of concurrence, must be submitted 
within 6 months of permit approval. 

Wildlife Monitoring 

The applicant's wildlife monitoring program appears on page 
VII-66 of the mine plan. A winter big game survey will be 
conducted annually during the January/February period. Annual 
lek attendance surveys and searches for new or previously 
undiscovered leks will be conducted in April. Raptor nest 
status surveys and searches for new or previously undiscovered 
nests will be conducted in March and April. Production at 
active nests will be determined in June. Big game, upland 
gamebird, and raptor surveys will encompass the permit area and 
1 mile perimeter. Surveys for Lewis' woodpecker nests will be 
conducted annually on the permit area and 1/2 mile perimeter. 
The nest in SW! Section 2 will be studied to determine the 
species habitat requirements and behavior. Use of the permit 
area by threatened or endangered species will be monitored 
incidentally during wildlife surveys and other mine activities. 

All winter big game surveys should be conducted under 
acceptable conditions -- clear, calm, 100 percent snow cover if 
possible. Each upland gamebird lek should be counted at least 
3 times at approximate 1 week intervals during April to 
determine peak attendance. The U.S. Fish and Wildlife Service 
must approve the applicant's monitoring and mitigation proposal 
for Lewis' woodpeckers. Stipulations are attached to correct 
these deficiencies. 

Winter big game surveys shall be conducted under optimum 
conditions if possible. Surveys should be delayed until a 
clear, calm day with 100 percent snow cover. If suitable 
conditions have not occurred by the end of the 
January/February period, the survey shall be conducted 
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during the last week or February in the best manner 
possible. 

Upland gamebird lek attendance surveys shall include at 
least 3 coW1ts or each lek at approximate 1 week intervals 
to determine peak attendance. 

Secondary Impacts 

Energy development has been a primary stimulus for local and 
regional population growth in Wyoming. Such influxes are 
followed by increased poaching activity and both intentional 
and unintentional wildlife harassment. The cumulative 
secondary impact is considered significant. A maximum 
employment of 96 individuals is anticipated by the second year 
of mining. To ameliorate this impact, a stipulation is 
attached requiring the applicant to incorporate a wildlife 
information segment into the employee orientation program. 

The applicant shall include a wildlife information segment 
within the orientation program for new employees. \«:;FD 
district personnel will be available to assist. The 
Information and F.ducation Division will have a multi-image 
slide presentation available in the near future. 

Habitat Reclamation 

Surface disturbance will encompass 329 acres over the 11 year 
mine life. Affected vegetation communities include 201 acres 
of mixed grassland, 22 acres of big sagebrush shrub land, 36 
acres of skunkbush sumac shrubland, 52 acres of pine/ juniper 
woodland, 8 previously disturbed acres, and a 10 acr~ prairie 
dog colony. Average shrub ~ensities include 0.04/m in the 
mixed ~rass co1Y111unity, 1.08/m in the big sagebrush ~rubland, 
0.25/m in skunkbush sumac shrubland, and 0.25/m in the 
pine/juniper woodland. These densities are substantially lower 
than reported for similar COIT!llunities on mines elsewhere in the 
state. 

The applicant proposes to restore 3 vegetation types including 
mixed grassland, big sagebrush shrubland, and pine/juniper 
woodland (p. 4, Reclamation Plan). No specific acreages have 
been provided. Species and seed rates are listed in Tables 
4.3-1 through 4.3-3 of the Reclamation Plan. In addition, the 
applicant will establish "high density" shrub patches on 10 
percent of reclaimed surfaces (pp. 7 and 9a, Reclamation 
Plan). A density of 1 shrub per square meter is stated as a 
reclamation goal. The shrub seed mix is listed in Table 4.3-
6. Species, seed rates, and methods are acceptable. However, 
a stipulation is attached requiring delineation or the proposed 
shrub mosaic pattern on Figure 4.3-1, Reclamation Plan. 
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'nle applicant shall submit a shrub mosaic pattern on 
Figure 4.3-1 within 6 months after permit approval. The 
illustration will be used for reclamation planning and 
bond release evaluation. 

To mitigate loss of rock outcrops and dissected terrain, the 
applicant will distribute 6 rock piles ( 1 per 55 acres) on 
reclaimed surfaces (p. 7, Reclamation Plan). Reclaimed 
surfaces will also be recontoured with sufficient topographic 
variability to promote habitat diversification (p. 1, 
Reclamation Plan). 

The applicant proposes a stocking rate of 213 trees per acre 
within the pine/juniper communities depicted on Figure 4.3-1 of 
the Reclamation Plan. No acreage is provided. A stipulation 
is attached requiring the applicant to restore an area 
cofflllensurate with the pre-mine figure, 52 acres. 

'nle applicant shall restore at least 52 acres of the 
pine/juniper vegetation type, comnensurate with the 
disturbed acreage. 

Collectively, 58 acres of big sagebrush and skunkbush sumac 
shrubland will be eliminated by mining. The applicant proposes 
to reclaim a single type, big sagebrush. No acreage is 
provided. A stipulation is attached requiring the applicant to 
restore an area conrnensurate with the pre-mine figure. 

'nle applicant shall restore at least 58 acres of the 
sagebrush shrubland, comnensurate with disturbed acreages 
of big sagebrush and skunkbush sumac shrublands. 

The proposed operation has been designed to prevent material damage 
to the hydrologic balance outside the permit area (W.S. 35-11-
406(n)(iii)). 

~" .9;,: ~ v?, Because there are no other mines near the applicant's property there 
~ ~ '1/1. 'i:1 ~ is no cumulative hydrologic impact assessment requirement. The 

i~ ~~ ~::-, ~ appl~cant will perform an additional pump te~t (as discussed in 
~-. Ci:-:.'~t--. i ) v;Sect1on 2(f) of this document) to determine the extent of 
\ :,_ ~~'0)- (~~; ~~ communication between the reclaimed pit and the Tongue River 

",.·A· ~ ~ - . -.· -' alluvium. 
ct; , ' '-'·, / Cc:'2 ( ::'.,i i · 

. 4. The area proposed to be mined is not included within an area 
designated unsuitable for surface coal mining pursuant to W.S. 35-
11-425, within an area where mining is prohibited pursuant to 
section 522(e) of P.L. 95-87, or within an area under review for 
this designation in an administrative proceeding (W.S. 35-11-
406(n)(iv)). 

No. 5. 

October 2014 

The proposed operation contains an alluvial valley floor within the 
permit area which is significant to farming. However, it will not 
interrupt, discontinue, or preclude farming on said alluvial valley 
floor that is irrigated or naturally sub irrigated. The proposed 
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operation will not materially damage the quantity or quality of 
water in surface or underground water systems that supply the 
alluvial valley floor (W.S. 35- 11-406{n)(v)). 

DEQ/LQD identified the portion of the Tongue River flowing through 
the permit area as an alluvial valley floor (AVF) significant to 
farming. This declaration is made in a letter dated June 17, 1988 
from the Administrator to the applicant. A map delineating the 
extent of the AVF is attached to this letter and is located within 
Appendix D-11 of the permit application. This area is characterized 
by riparian areas, developed rangeland fed by subirrigation, 
subirrigated cropland and flood irrigated cropland. Animal uni ts 
supported by these areas constituted 40J of the total production of 
the Welch Ranch. Therefore, this area cannot be mined. 

The area to be surface mined does not contain prime farmland (W.S. 
35-11-406(n)(vi). 

The Soil Conservation Service negative prime farmland determination 
can be found in a letter located in Appendix 2. 1-A of Volume II. 

No. 7. The schedule required by W.S. 35-11-406(a)(xiv) and the compliance 
review conducted by WDEQ/LQD i ndicates that all surface coal mining 
operations owned or controlled by the applicant are currently in 
compliance with this act and all applicable State and Federal laws, 
or that any violation has been or is in the process of being 
corrected to the satisfaction of the authority, department or agency 
which has Jurisdiction over the violation {W.S. 35-11-406(n){vii)). 

No. 8. Neither the applicant nor operator controls or has controlled mining 
operations wi th a demonstrated pattern of wi llful violations of such 
nature and duration wi th such resulting irreparable harm to the 
environment as to indi cate reckless, knowing or intentional conduct 
(W.S. 35-11-406(0)). 

No. 9. The applicant does not qualify for an experimental practice variance 
{WDEQ/LQD Rules and Regulations Chapter IX). 

No. 10. All appropriate Federal, State, and local government agencies with 
an interest in historic preservation have approved the proposed 
operation because i t will not adversely effect any sites included 
in, or eligible for inclusion in, the National Register of Historic 
Places (WDEQ/LQD Rules and Regulations Chapter XIII, Section 
1(a)(v){C)). 

4 5 
Under contract with the applicant, Thomas Lincoln of the University 

.,i3 61e.9h of Montana's Anthropology Department conducted a Class III cultural 
~'>:!""- ~ - 0'l. resources inventory of the proposed permit area in 1977. The survey 
~ ~ ~1' ,, ~ ocated 17 prehistoric archaeological sites within the Welch No. 1 
~ ~~(<) '9&. ~ ine permit area boundaries, three of which were recomnended for 
'c t.tro/·<t~>-';9 t rther investigation {48SH96, 97, and 109) . 

. ~ t). ,' r'-.:::J 
~- ....,~ In the Spring of 1979 Western Cultural Resources Management {WCRM) 

'"-,_ ,,. completed the recommended investigations. Based on its test 
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excavations of sites 48SH96, 97, and 109, WCRM concluded that none 
of these sites met eligibility criteria for l isting in the National 
Register of Historic Places. The State Historic Preservation Office 
(SHPO} concurred with this assessment on November 5, 1981 (see 
correspondence attached}. 

At the request of the SHPO, the applicant retained Marvin Hoyt to 
conduct a second survey of the permit area in 1982 to record any 
historic sites that may have been over looked by Mr. Lincoln. Hoyt 
located two homesteads and a dugout with outbuildings that date to 
the early twentieth century. After reviewing his report the SHPO 
determined that none of these sites met National Register 
eligibil i ty criteria e i ther (see correspondence attached}. 

The operator does not plan to relocate any public roads (WDEQ Rules 
and Regulations Chapter XIII, Section 1(a}(v}(D}}. 

For the term covered by the permit, the proposed operation will not 
be inconsistent with other surface coal mining and reclamation 
operations proposed or contemplated in pending or approved mining 
permits (WDEQ/LQD Rules and Regulations Chapter XIII, Section 
1(a}( i v}}. 

The mining and reclamation act i vi ties proposed will not affect the 
continued existence of endangered or threatened species or result in 
the destruction or adverse modification of their critical habitats 
(WDEQ/LQD Rules and Regulations Chapter IV, Section 3(p}(iii}}. 

Chapter II, Section 3.(b}( i v}{B} requires a plan to protect 
threatened or endangered species listed under the Federal Endangered 
Species Act as amended. Chapter IV, Section 3.{p}(i}{E} requires 
the operator to report to the Administrator any threatened or 
endangered species in adjacent to the permit area, which was not 
investigated in the permit application. 

Three endangered wildlife species, the bald eagle, peregrine falcon, 
and black-footed ferret, could potentially occur on the permit 
area. Bald eagles are common winter residents within the 
surrounding region. Additionally, a bald eagle nest is located on 
the Tongue River approximately 3 miles northeast of the permit 
area. The proposed mine site lies outside a reasonable zone of 
visual or auditory disturbance to the nest. Since mining wi ll not 
encroach the Tongue River or adjoining r i parian habitat, no impact 
to the pair's foraging range is anticipated. Because wintering 
eagles exhibit wide ranging, opportunistic foraging behavior, mining 
is expected to have no significant impact on wintering populations. 

No black-footed ferret sign was encountered during baseline surveys 
of prairie dog colonies on and adjacent to the permit area. The 
applicant has stated a ferret survey will be conducted in accordance 
with accepted techniques within 1 year prior to disturbing any 
prairie dog colonies. Results will be submitted to the USFWS for 
review and clearance (p. VII-66, Hine Plan}. 

- 14 -
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No peregrine falcons were observed during baseline studies or 
subsequent monitoring activities; however, the species has been 
documented migrating through the region on rare occasions. No 
habitat suitable for nesting occurs on or adjacent to the permit 
area. No impacts are anticipated. 

In the event any threatened or endangered species begin using the 
permit area, the applicant will notify the U.S. Fish and Wildlife 
Service (p. VII-66, Mine Plan). Given the potential for relocation 
of breeding activities by the eagle pair 3 miles northeast of the 
permit area, it will be particularly important to note any use of 
adjoining surfaces. Therefore, a stipulation is attached extending 
the area of responsibility for endangered species observations 2 
miles from the permit boundary. 

The applicant shall extend the area of responsibility for 
monitoring threatened and endangered species to encompass a 
2-mile peripheral zone surrounding the permit area. All 
observations of use by threatened or endangered species must be 
reported to the USFWS. This extended coverage is necessary 
because of the bald eagle nest 3 miles northeast of the permit 
area. If this pair shifts their nest site closer to the permit 
area, a mitigation plan may be necessary. 

The application, in conjunction with proposed stipulations, complies 
with applicable standards. 

No. 14. No mining or reclamation activities will take place within the 
boundaries of the National Park System, the National Wildlife Refuge 
System, the National System of Trails, the National Wilderness 
Preservation System, the Wild and Scenic Rivers System, or any 
National Forest (WDEQ/LQD Rules and Regulations Chapter XIII, 
Section 1(v)(A) and {B)). 

No. 15. No mining or reclamation activities will be conducted within three 
hundred feet of any occupied dwelling, public building, school, 
church, community, institutional building, or public park, nor 
within one hundred feet of a cemetery (WDEQ/LQD Rules and 
Regulations Chapter XIII, Section 1(a){v)(E), {F), and (G)). 

No. 16. Public notice was given in the Sheridan Press from November 28, 1988 
to December 19, 1988. No objections to the permit were received 
(W.S. 35-11-406(j) and (k)). 

Sheridan Enterprises, Inc. has demonstrated that the Welch No. 1 North 
surface coal mine permit application substantially complies with Article 4 of 
the Wyoming Environmental Quality Act and all other applicable State and 
Federal Laws and regulations. As authorized by W.S. 35-11-406{n) and in 
compliance with W.S. 35-11-406(p) I do hereby recommend the issuance of Permit 
No. 497-T1 to the Sheridan Enterprises, Inc., Welch No. 1 North Mine with the 
following standard conditions, as required by Wyoming Department of 
Environmental Quality, Land Quality Division Rules and Regulationsr~-
XI II, Section 1( a)(vii i): . ;,•,· ~ -' · -:_:-, 
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(A) All operations shall be conducted in accordance with the approved mining 
and reclamation plan and any conditions of the permit or license; 

(B) The rights of entry shall be provided as described by the Act and any 
regulations promulgated pursuant thereto; 

(C) The operation shall be conducted in a manner which prevents violation of 
any other applicable State or Federal law, and 

(D) All possible steps shall be taken to minimize any adverse impact to the 
environment or public health and safety resulting from noncompliance with 
this approved mining and reclamation plan and other terms and conditions 
of any permit or license, including monitoring to define the nature of 
the noncompliance and warning of any potentially dangerous condition. 

Signed this 

i ty Division 
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r. 

3 ! G :-!OilN CO>. L 

rt::..:S';;'Af, ~-~:) ,\!,SND~\21'!' D==crSION DOCIDCN':" 
':.':~ 1 5/293 

Oescri~tion Qf c-:>eration 

'!'r.e 3ig 3orn :-tir.e is locat~ in Sherica:i Cou."'lt'l, Nyoming, ap~::o;d
matety B :iles north of Sheridan. Access to the mine is by State 
Highway 338. The mine is o;erate<l by the Big Rorn Coal Cc;n~ny, a 
wholy owned subsidiary of Peter ~iewit Sons, Inc. 

3ig Horn Coal Cc;n~:-:y has ceen o~rati:ig scrface coal mi:ies since 
1943 in the sherica~, ~yarning, coal fields. Operations at the p::-es
e~t aig Scrn mine site l::egan in 1948 and occu?Y all or p:,rtions of 
Sec'::.ons 9, 10, 11, 14, 15, 16, 21, 22, 23 and 27, T57N, gS-!W. Huch 
of t!ie early i'Tli.ung occu::red in t!'le valley ::otto~s of Gocse Creek and 
':.he To~gt:e ~i•1er. :-1ore recer.t o::erat.:.ons have incluced adjacer.t 
·.:pl and areas. 

!•ti~ing at the 3ig ~orn site has ::e~n ;.,it!'. trucks, sca;:ers ~nd 
s:-:ovels. Five kr:own coal seams e ~:ist wit:iin the mir.e area, in 
descending order: Dietz 23 (Armstrong), Dietz 3 (Up;;,er ~onarch), 
:~cna.=ch (:,.o-..,er '.·1onarc:i), Carney and ~asters. T!"ie Carney ar.c '.-!as-:ers 
sea.'":ls cannot t:e ec:)n~ically mined. 

:'!"le oig Hor:, ~!foe was origi:,ally ?er:c.i tted under :·7yomi:,g' s l969 O'fen 
?it Cut ~ecl2..11aticn .?\ct. Subsl:!0Je!lt revisions to t~e W:::'C::ii:,g Stat
utes, i~cludi~g a~proval of the State ?:og:~~ ~"'leer the feceral sur
face :Hnii,g Cont:ol and ?.eclamation Act of 1977 has resulted in t!"ie 
3ig cor~ Coal Ccr.itany receiving permit no. 213-Tl i:i August, 1981. 
?"?r:-:-.i t no. 213-Tl ·,Ii th revisions i:icl uced 3417. 89 acres a~d aut!x>
ri z.ed distur~nces en 1526.5 ac:-es. 

Big ~o:::i Coal Co::\?3:17 sci:rni':tec this Str.te ?::ocr-~~ ?~rmit ~e:,e~al 
.~.~?licatic:, on r:ecr:nber 23, 1.982, ~or t::e :U=:;:oses cf ac::d,ing 356. 42 
ac::es of new area to tte existing area of ~rmit ~o. 213-Tl and 
inc:easing t!ie total E)e?:::\ittec distur~:ice to 1950. 5 ac-::es. ;:he 
area covered in this a'llenoent i:1cluces !=C'rtio:is of Sectio::.s 13 and 
U, ?571;, ?.8~;•7. ,\ 40 ac::e block cf !eceral oal locatec i:i t::e 
St'il/4~El/~ o: S~ticn l~ is included ~n t!iis a:nenc:\ent. ~t:e apr.,li
c.:mt holes Feceral Coal Lease ;-1-69981 fa:: t:iis ;ia.::cel of c:)al. 

II. ~nv:ro:i~e:ital Sett:r.q 

a. Geology and ~op:>gra~y 

:'he 3i.g Rcr:1 area is locatec on the ,,.-ester:, ecge of t.he Great:·. 
?lain!: ;:;:i:,"5iog:-aphic ??:ovince and is characterizec by interstream 
U?lancs c~ssec~ec by t~e ~o~gue ~iver and its ?-?=ennial and 
e~~e~cral t=i!::ctaries. ~esistant sa~cstcne bees cf t~e Fort 
Union ar.d lia.satc.!-1 P'or;r.ation !or:n p-:onine:1t plateal!s and ridg'.?S 
1,.ihile less · c-.)!:tFete~~ shale and coal ~cs are eX?ressec as g~ntly 
roll.:.ng :-:i::.:s, :J~C!"\Sclic?..":.~c (: ".!:X:,5i ts cf ~~e ":'0!1<::.!e ~.iv~r a:1c 
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Goose Creek have formed croad, essentially flat terraces. T'Y?i
C3lly, coal !:lees have burned at the ot:tc:o?, leavi.ng ricges and 
kno!:::s of resistant cl::.nker for~cd :iy ~king of ove!:'lyi:,g s~i
ments. Elen.tions in the vicinity of 3ig Horn Coal Cor:ipany range 
frcm 3500 feet at the Tongue River ne~~ the ~cntana l::orcer to 
around 4800 feet in the u9land areas ten miles northwest of the 
:ni.ne. Slo~s range from Oto 60 percent. 

The TongL~ River rne.'!lber cf t~e ?ort Onion ;orrnation is comp:,sed 
of inte~!:>edced sandstone, shales, siltstone, and coals, repre
senting a fluvial sesuence. Coal recovery w!ll be from the Dietz 
23, Diet% 3, and the ~cnarch (USGS r.c;-;ienclature) seams. 

b. Soils 

The ~ajority of soils ~ithin tr.e permit area are arid soils of 
the Tor:io:thents and Argids. Aridisols are in general well 
eevelo:;:::ec. On s~i rrigated terraces ane other areas wh".!re mois
ture ac~~~u!.ates some Al!isols and ~ollisols have for~ed. The 
majority of soils are fine and fine-loa-:iy wi t!i scatt!?rec sandy 
ar.d gravelly areas. ~ajar li;-;iitacicns to topsoil salvage are 
high 2.c., large perO?ntages of c::>arse fraq,nents, ~nd cept.h to 
=ed:cck. :~est soils in the area rate gocd to fair as a source of 
tof:Soil ':Jy SCS ar.d W'.:'Omi:.g LQ:l g-.licelines. 

c. tend Ose ar.d Veget3tion 

The past and present ~se of the lar.d since the late l380's has 
teen pri~arily a combination of agric.Jlture ai\e :-:iini:-:g, with sec
o~cary uses as a t::anse=ortation C:::>n~icor ar.d wilcli:e habitat. 
Tte Shericd~ Area Plar.ning Agency has classified t:ie area as 
ftineust=iaJ.• b:?cause of the existing 3ig 3orn Coal :nine. 

T~e major agric.Jltural use of the land has been domestic beef 
procuc~icn. Livestock carrying ca~city :or the area !las !:>een 
rated ap?roximately 80 ~c:es fer ani~al unit yeat. The lowland 
areas have been used for hay production ar.d grazing • .\ histori
cal .record of the various fields apfears in 7able Dl-2 in .l.?fen
cix D-1 of the applic3tion. ?ield n1...,rn!:ers i:1 this table corre
spond to tield nu:nbers on the Land Use Ma?, ~!ii~it D1-1 of the 
:,:ermit coc'.l:'!lent. A small portion of t!ie upland area, :ield U3, 
was used for dryland farming \./ith wheat and barley being t~e 
major croi;:s. 

Onderground coal !'lln.lng '.)egan in the area in t:ie late l890's and 
ended in the early l950's. As underground :nining op.=?rations ter~ 
mi nated, s ur ! ace mir.i ng o:=e:a ti ans star tee. A hi story of mining .· 
in the area is provided in .:\ppendi;.c ')2 of the ?er;-;,it docl.l!llent. 
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The native vegetation in this ~re.a is ccrninated by grasses 
belonging to the genus ~grcpyron and s~rubs of the genus 
Ar:e~isia. I~i:::ortant native ~asses incl~de: weste::, wheatgrass 
(ngr9yron s:nit.~ii}, ':,luel::unch.~heatgr3ss (~ soicat-..tr:t), needle . 
and thread grass (~~ comata), green needlegrass (~ viridula), 
and blue gra.-:ia (3coteloua gracilis). _· Imp:,rtant shrub species 
include: big sagebcush (A.r~emisia tridentata), fringed sagebrush 
(~ fr:.gida), silver sagebrush (~ ~), sl<unlcbush st..~ac (~ 
tri:obata), western sncwb!rry (Sy~horicar7os occid~ntalis), 
Wcod' s rose (Rosa woodsii), common •,.,inter!at (Cerat.oit:!es lanata), 
and snakewe~ (Xant.~oceohalu~ sarot..~rae). 

d. Climate . 

~otal an:iual precipitation tor the Sheridan area is approximately 
lo inches. Areas north and east of Sheridan in the vicinity of 
t:..,e oig nor:1 :iine can l:::e expected to receive slightly less. For 
eX2mple: Decker, Montana, located atout seven miles northeast of 
the Sig Sorn Mine and at:cut 26 ~iles from the foothills of the 
3ig 30:::n :10~,t.ains, received an average anni.:al preci9itation of 
12.27 inches curing its 24 full years of rec::ird (1950-58, 
~960-75); where¼s c~rinq the s~e 2~ yeacs, t~e Sheridan air:=ort 
r~ceived an average cf 15. 72 inches. 

T~e Sherican area r,reci?itation regim~, characterized by a late 
SP= i;1g, ea:::ly St:":'.mer .naxi.nun, receives mo::-e than half of che 
annual mean during. the period from April t~rough July. Fifty
three and focr tenths pe:::-cent (53.4%) cf the total annual mean 
fell in thls period at the Sheridan air;ort, •..;hile 55.9\ of t!ie 
ar.n~al mean ~as delivered :ro~ A?ril through July at the Sherican 
field station (£:<.hibits n.:;-1 and D4-2 of the permit doc..rnent). 

A secondary precipitation rnaxi~un occurs in early fall, 
the mont:-.s oe Se?tem:er and o~o:er, accounting for al::::out 
be total an.,ual Ft'ecipitaticn (E:<hibits 04-1 and 04-2). 
70% of ~he year's total precipitation :alls du:::ing the 
from April through September, with ne~:::ly 77, :alling :ram 
through A.ug•.ist. 

during 
1st of 
},early 
;:erioc 
~arch 

~!ean annual snowfall ~o~"\tS are heavy; 70 inches at t'.'ie Sheridan 
airp:,rt and 52 inches at the Sherican :ield station. However, 
~~e win~e::: season has the lawest total ?recipitation due to che 
snow's lo-J moisture content. 

C:Xaraination of the Sheridan air:t=0rt STability 
gram, 1949-1953, indicates a ?redominar.ce of 
l:cth aG,ually and seasonally. 

ARay (S~AR) pro-
nort::westerly winds, 

The Sheridan area has a relatively c::Jol te!llperature regi~e. ~he 
average annual te..'ll?etature ac the Sh~ridan air::;ort is 45 degrees 
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:' , with an av~ rage ar..nual maxi:num and 7Ui:"?i!!\t..-n of 58. 5 degre~s F 
ar.d 31.5 degrees :', :es??ctively (Tahle n4-l in t\?pendix C- 4 of 
t~e ~r;nit doC'..nnent). July, the war:nest S\...~:ne: month, has a 
mcnthl y mean te.'TI?-=atcre of 70. 4 degrees : • Fcr ther:nore, te.'11~ ::
atures of 32 degrees F or t:elow have occurred in the spring as 
late as June 14 and as early in the fall as A.ugust 24. ~he aver
age length of the gro\ling season (that pedod when te::iperatures 
de not fall ~low 32 c.eqcee.s F) is 125 day-3 for the Sheridan a:. r
p:,rt. Average dates of the first f~ll and final s?ti~g freezing 
temperatures at the Sheridan ai q:or t are Septemt:e: 23 and ~ay 15, 
respectively. 

e. ~Hldlife 

Baseline wildlife studies have been conducted on sur:aces sur
rounding the Big Horn Mine site since 1951. T!ie intensity of 
t.'1es e st uci es increased in 1974 with t:ie for;nation of the W'f'.)rning 
St..-ite Regulatory Program. The study area, located in Sheridan 
County, northcentral Wyoming enc::,rnc=assed the 213-Tl per~it site 
(4570 ac::es) ?lus a buffer zone ext.ending 2 to 6 ;niles ::orn the 
?!=:tit. t:oundary (Figure 09-1; Permit A.??lication). 

The St.ate of ~y-;:,ming owns 880 ac=es of the ,??r~it area. Big Horn 
Coal Comi;:any owns an esti~ated ~780 ac::es (:::Xhibit A.3-1~ Perl"!\it. 
Appli:::aticn). ~~e ::emainder is owned !:,y var:.ous other private 
bterests. ~he ap!.=)licant hz.s celi::eated ~2 habi ~at t:,r?es pl us 
~ i::ed or bar:en areas, revegetated areas, and buildinss. Total 
ar.d af:ected ac:eages are listed in Table 4.A.l. 
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Table 4.A.l. 

Major Habitat Types - Total and Affected Acreages 

Habitat '!"roe Permit Area Affec tee Area 

9ig Sageb::csh-G.:::assl a nd 
Ponderos a Pine-Juniper 
Mixed Shrub-Half Shrub 
?!rennial Grasslar.d 
Ceci duo us S t::'eam '::la nlc: 

885.95 
249. 74 
477. 74 
125. 98 
191.99 

497. 85 
133.13 
141. 74 
l 02. 47 
13.15 
4.33 
55.14 
9.82 
4.35 
17. 62 
0.00 

SUnchgrass 
Alfalfa 

74.18 

Silver sac;ebrush 
Pasture 

371.22 
15.70 
63.55 
23. 63 
38.64 

Silver Sage be ush-Grassland 
Juniper 
?-.run2.l For !:J 156.23 

630 
620 
640 

136. 81 
Mir.ed .!l.reas 
R.evesetated Areas 
3uildi nc;s 

ca~:tat c:::im?)nents with an i~p:)rtant beari:1g on local carr:n.ng 
caP3city include numerous rock outc:o~, cough ~reaks, incis~ 
drai nac;es, s•.;ales, and di verse slO?,! c::>ncli-:i.ons (::X.'1.ibi t D9-1; 
Permit Application). Deciduous forest occurs along the Tongue 
River and ?onderosa Pir.e/j~iper stands grow on steep slo~s 
within several of the drainages. De:1se shrub :ncsaics occur in 
:avorable sites t:iroug~out t~e ?ermit area. · '!'he avera<]'a sh.cub 
c~ver for vegetation communities t~rouc;hout t~e :_::ermit area was 
10.4 percent and shrub density was 5.7 per ssua.::e meter. 

Surface water within the per~it area includes a?proxi~ately 4.53 
miles of t:ie Tongt.-e River and 2.27 r.iiles of Goose Creek. Approx
imately 1.17 miles of the '!'ongue occ~rs wit~in the A .. mencrnent l 
touncary a:1d tr.e remainder within the 2!..3-Tl permit are~. '!''.;?i
cal ac;.1atic habitat is a series of short, fast ri:fle a:eas, long 
r~~s of ~ocerate depth and velocity, and scattered dee? ~ols. 
Quiet back"Jate!: areas are acundant. !nst:eam co·,-er for :ish 
i:1c:uces ceep ::;ools, cottonwood snags, scat:.ered areas of rubble 
ar.d ::oulders , ar,d dense teds of ClacC':)hora S??• whic!"I develop 
each y~ar. G<!.-:\e fish are not overly abundant within the Tongue· 
near Sherican and this stretc:1 of the river is not c:msidered 
:ec:eaticnal!..y i~?Ortant. The mcst recent cist~rbance to t!"le 
river oc~j:::ed in 1978 when a diversion of ap9roximately lLOO 
:eet was c::rnst:-'Jctad arocr.d the Bro'lom-Willia-:\s pit. in section 15 . 
'!'he :eloc3ted cha:mel has :;ince develafed a di ·"erse and stable 
~iological c::>r.t':luni-:y. Seq.tents of the '!'ongue River and Goos e 
C:ee k wi thi :1 t :ie ?-::;:ii t area are pcotected by buf :e::" z:::, nes a nd :1 0 
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additicnal c:st~r!::.ance is planned. All other crainas~s 1.'ithin 
the perinit area are intermittent or e?!ier:ieral anc. not of recre
ational impor ta nee. 

f. Surface Nater and Gro~~dwater ~egi~e 

Sur face Water 

The Tcng1..-e River, a major ?erer.nial strea."1\ in the area bisects 
the Big ~orn Mine ?ermit area. Stre~~flo-.., witnn the Tongue 
River originates in the Big Horn raountains west of the Big Horn 
Mine. The Tongue River is tributary to the Yellowstone R.iver, -
tributary to the Missouri River. The average disc.'1arge of the 
Tongue River at Acne, Wj'Ollling (from 1939-1957) is 403 C:'S. 

Goose Creek is anct.her perennial stream incl1.Jce<l in the ~rmit 
area. The confluence of Goose C=eek and the Tongue River is 
located approximately in the middle of the ;;:er~it area. The 
average discharge of Goose C::::-eek just cownst::::-e~~ of Sheridan, 
W~'Omi·ng (frc:n 1941-1975) is 184 cfs. ':'he st:-ea.--:lflc., regi;";1es of 
roth the Tongue Rivar and Goose C::::-eek a.re typical of ~rennial 
st:ea~s wit~ ~ountainol!S headwater areas. Righ peak :lows result 
!rem snowmelt r'-='lof:, '-lith the g-::eatest flO'",.,S occur:-ing in :1ay or 
June. 

The quality of •,1ater within !:oth Gocsa Creek and the Tong1..-e ?.iver 
is very gocd, al t:x:n.,c;h i. t deteriorates curing lcw :low ?e=iods as 
a ::::-e.sul t of ret ur.1 i r::iga tion flo-.., and other ac;:-ic..u tural pr ac
t ices in t~e area. The W:,cming DEQ-WQJ has classified toth 
st:eams as Class II - Coldwater ?!sheries. ! t soould be noted 
that ~nst=ucticn of the Sheridan sewage t:eat~ent plant will l:::e 
completec ':>y the fall cf 1983 which should ft:rther ir:ip:-ove t1'e 
~ality of water wit::.in Goose Creek anc t~e :-onc_;ue :liver, bel~ 
the confluence of the two. 

;~9roxi~ately 400 feet of Big Goose C:eek was diverted and mined 
through be<;inning in 1962. Today, the ?lackek ?c:id is F,a:t of 
t~is channel . In 1973, near the ccn:luence of Goose C::-eek a::d 
t..'ie Tcngue River, the Tongue Rive~ was t~""np::,rarily Cive:ted to 
recover mal ir. the ?it T\./0 area. Tr.e :iver was returned to a 
reconstruc4.:ec channel after iilining •,1as c:::m?leted. 

The remai nder cf the ~rmit area is drained by small ei:,ne:!leral 
streams whic.~ are t=ib.ltary to the Tongue Rive:-. T!"lese ephemeral 
strea:ns are often deeply incised a.:d cont:-ollcd by bedcock condi
t.ions i n upper areas. several no lenser c::mvey st:ea..-nflcw 
because cf su,,.hsidence resulting f:-orn ?:1St undergr:otmd mining. 

Groundwa ter 
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The st=atigraF,hic units within the? gene::al Sig Rorn Mine area 
that are known to !::e car,able of yielding encugh wc?ter to !::e clas
sif°ied as ac;,ui fers ~ e the Fort 0:iion coal seams, the Tongue 
rliv~r and Goose Cri:ek alluviuu _and reclai::ied mine sp::ii!.s. '!'~e 
Fort Onion -::cal sea."':\S (Dietz 2 (Arms::rong), Dietz 3 (upper . 
Monarc:1), Monarch (Lower :1cnar·ch), Carney) can usually not te 
considered asuif~rs up-dip and to the north of the Tongue River 
due to the lac!< of water, extensive· b.Jrn areas, and past mining 
activi.ties. Oown-dip and to the south o! the Tongue River the 
aquifers are saturated as a result of recharge frcm the river and 
constitute vi abl a aquifers which exhibit c::mf ir.ed cx:>ndi tions. 
Gro1.mdwater flOW' within the coal seams is ptecominately in a 
southeast c.i.rection. 

The quality of gt:ou.,dwater wit.hin the 2.tove aqui.:ers is such that 
it 1o10uld not !::e ::ecor:tmended for co..iestic consunpticn. Generally, 
g=o:.mdwate::s of t~e aforementioned 2.suifers are cf su!!icient 
quality for livestock uses. Grot:ncwaters wi thi:, the coal sea.'Y?s 
ccntain TDS concentrations of approx:i:nately 1000 :ng/l. Alluvial 
groLTidwater is characterized !:,y ::>eing "'e'=Y hard and containing 
more sulfate tha., coal seam waters. Spoils water quality is 
ext:e.'Tlel.y variable a:,d contains highly mine::-alized water. 

g. Cultural Resources 

The Northwestern P la:ins has been isclc?ted by sc;ne ax: cheologists 
as a heuristic deviel! for orsanizing the prehistoric cultural. 
manifestc?ticns of ·a s;ecific region. This region is cefined ~~= 

" ••• the southern one-half of Alberta and Sc?skatc~ewan, the east- ---· 
ern two-thi ds of ,1ontana, and the · northern third of Wyoming 
(Ccnner 196a!l3)". 

T~e FCehistory of the ~orthwestern Plc?irs is l.!l"\de:stood within a 
gene::al ch::cnologi cal fra,ne pr eser-.ted ::.y Mulloy in 1958 and 
::efi:,ed by Reeves (1970} tt-~ough his work in ;..1:erta. In light 
of this c~rono:!..ogical fra"llewor!<, t~1e :egional 7-ehistory is 
civiced into a series of xoad ti:ile ~riocs cu::ing which the 
N2.ti ve .\r.iericari of the region li ,:ed ::el ati vel y di sti .1cti ve 
lifesty~es c?nd ~ccuced i te:::!S of r.1&te::ial. cul t-..ire which are 
stylistically distinctive when •.riewec :rc'.n t:ie present ciay (Fig. 
2). A.rchc?eological .... ~rk in U:e southec?ste::-n Mont2.na-northeaste::-n 
Wyon,.ing !:order area has yielded results which fit. consistently 
with this ge.r.eral p-cehistoric outline. 

The surveyed a r ea lies within the up~r Tongue River drainage. 
The U;?per '!'cngue Rivc,r drainage may well be viewed as a s ubregicn 
of the No::tr.~estern ?lairs, an area tnunded !:,y the Bighorn 
Mot:ntal:'..S to the sout~~es~, the ~olf ~cl.Zltains to the · :iorthwest, 
the Badger ?:ills to the southeast, and t~e Tcngee Ri·;e: Breaks to 
the northeast. Ar c haeological work to dat~ within this subregion 
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RAMACO Brook Mine 

ir.dic.?.tes that •.te are dealing ·•ith :;::e::haps 9,000 years of hunting 
and gathering societies :allowing the Paleo-Indian, big s ~~e 
hunting period. It is proE=Osed that :ne.'Tlters of these hunting and 
gat!iering societies, with a =and level of socio-:=olitical orc;ani
zation, moved throug!1out. ::.hls subregion on routes which !!lax:i.r.,ized 
the e:qloitation ot seasonally availa~le food resour~s ar.d 
facilitated certain scheduled a~ivities of social, 
socio-religious, and technological imr:ortance. This hypothetical 
pattern of a .;,cehistoric lifeway for th':! upper '!'or.gue ~iv~r 
d::'ainage remail"'S sketchy and archaeological fieldwork is just 
l::eginning to pcovide evidenc~ :or a few pa:ts of a :ncsaic which 
will eventually pt:ovide a refinec picture of S??Cific group 
activities throughout a typical alencar Y":!ar. 

There area few rep:,rts of archaeologic3l excavatior.s for the 
U?~r Tongue ~iver drainage and n~~erous ::ep::>rts of archaeologi
cal surveys. Im'EX)rtar.t e.x:::avation ::e?'.nts incll.:de those for ~he 
Komlc Site (Frison 1970), the Goose C::eek Site (Frison 1967), 
t.he- ?css Toomas Site (F.:y 1971), Drifter's Shelter (F::edlund and 
Fredlund 1974) and Benson's Butte (F::edlund and :'redlund 1974, 
197 6) • Test excavations were conduc.:ed at the 3ig 2or:, :1ine 
Site, j\1St -several huncred ya.res west of the are-a :surve~d by 
this ;:reject. Tr.e e:<eavation results are ret0rted by !o!etcalf 
(1974) • 

Devel osncnt of coal resources has resulted in nt=1ercus 
ar c heological. sur~ys tei.,g pe.::for;iled for cultural resource 
~nventory pur?=)s es. Wark by ?reel und (1972) 3 tout o:-ie :nile nor':h 
of Decker, ~ont.J.na resulted in the find of an ::de:, Valley style 
projectile p:::,int made from the local p:::,rcellanite. T~is ::epr~ 
sent.s one of t:ie few ?:blished rep:,rts of :::arly Pr.?historic 
Pericd finds in t~e area. 

Loe~~orf, 3ar:iett, and Larson (1972) re~rted a survey of 
selected sites in the Tc:igue River drainage b:?t·,.,e'?n Decxer and 
Bir;iey, ~ont.'.!na. Hai.:::er:nan (1973} rep:,rted su=-vey •,1ork for the 
Dry, Squiri:~l, ?end, ~arson, and S?ring Creek n::ainages. 
:'recll.1:ld and :'redlu.,c (1973) prP.se:-1t surv~y :inctinc;s along t:ie 
middle "!.atit ·Jdes of ~oung:s Creek. Acditional work i:1 the Youngs 
Creek drainage and i:i the Tanner and Squirrel Creek drai;lages is 
r1=?'.)rted by c'redl~d (197:.a). Work to the east cf t!:1e Tongue 
River ~eservoir is a.:.so reEl=)rted (:!:"edli=ic 1975b). _b,n overview 
of archaeological sites i:1 the Tongue ~iver drainase, from t!1e 
high al ti tuces of the Bishorn :-io1:1tains to the "':::'ello;.ostone River 
.:.s pcesented ';Jy Ca.rt:cne (1972). 

The survey work has revealed a variety of ~ehistoric si:e ty~s 
from t~s subregion: camp or habitation sites, cockshel te:-3, 
tipi :-ing sites, lookouts, hunting ca,n~, eagle catchi:,g ?its, 
buffalo jt..-n:=s and surrounds, nl..--nerol!S rock st.:~ctures of unl<:'lown 
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RAMACO Brook Mine 

f •=ict i en, i:().C eel!. ani te and che:: t · ol lect ion-works hop sites , 
pet::oc;rai;:ns, and raore. '!'eropora::ily ciag:1ostic :nateria..ls E:o:n 
excavations ar.d surface collections indicate occu~tion of tr-.e 
sl±resion :rem the ~arly Prehistoric through the Late ?rehistoric 
?ericcs. ~ 2attern of seasonal movement of ~pulations within 
t.'ie ll?PH Tcngue Ri~r draina~ has !:::een suggested by .?redlt=1d 
ar1d ='redl!J.'ld (1973: 43-44): Slr.lmer er.Car.tPi'ents i:i the high 
al ti t-.:des of the Big Horn ~ountains, and· winter-spc ing encarn?
n-.ents in the t:::o!<en-:idge COL..."'1try at lower ele•,ations. Results 
frcm :Jison kill site excavations demonstrate that multi-family 
groups were for~ed in the fall at t~ese lower elevations for com
mmal bison hunting activities (Frison 1972: 18-19: 1970). 
Archaeologists working in the upper Tongue River drainage area 
are t:eginning to look at the variety of site types within such a 
seasonal round or seasonal t:anshumance i;:ersfective. Other 
arc.'ieologi sts "IOr ld. ng in the Nortr.western Plains have similarly 
t:een war king with t~s conce pc in explaining set tlenent pat te::-~s 
in regions of ;.ridely varying altitudes (>.rthur 1966, 1968: 
Senedict 1974: Loendorf 1970; O'i3rien 1973). 

It remains for- archeologists working within the u9per Tongue 
River drair.ages to refine the reJ. ati ve and a!:::solute dating of 
sites and site c.,mponents, refine ;:atter:15 of prehistoric group 
!nc•;ement, and integrate the variety of f1=1cticnally different 
sites into a coherem: patter!'\ of seasonal-round act:i'n.ties. 

h. Alluv:.alV~ley?loors 

The Tongue River wi tr.in the a.,nend:-nent area and tl-.rough the 
Whit~cy Ft"o;::erty to the r.orth of the !=ermit area is an Alluvial 
Vc>.lley ='loor. The Tong~ is a ~rennial strea:n; a major trioo
ta.ry to the Yellows'.:.one River. It is an t.mder:it stream with 
broac ter:~c~s on the valley floor. Larse a::-eas of terrace are 
subir:igated and :!ood irrigated. T.he applicant's Fermit area 
contai r-s terraces that have teen ar ti fie ally flood i rrigat-ed and 
are S:-.Ji te: ~oducti •.re. 

III. cescr:.:>tio:1 of Renewal .h.ctivities: 

Cn ~ugl!St 27, :981, Big ~orn Coal was issuec a r:er;iiit (?er:.iit No. 
213-Tl) ~u.:.su.,1nt to the requi:e:nents of W'.::-'Oming's State ?::ogra."ll. 
Since that. ti;ne, four per~it revisions have teen approved enc. grante-:3 
for the following changes: 

l. 

2. 

3. 

An eX?-r::nental p:actice variance 
.\bancone·.3 ~Hne L ar.ds ? rogr am. 

Reloca"::.!. on o.: the ? it 5 :1aul road. 

~elccati:::n of t.he 4 haul road. 
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RAMACO Brook Mine 

4. ~ddition o f 9. 6 acres of cisturt:ance to ?it 4. 

~his renewal and a.'ltenc."':'lent application incluces the followi ng re vi 
sicns to t:ose acti·.ri.ties aut:orized in ?er::tit 213-Tl and subsequent 
revisions: 

1. E:x t ensic:, o: t:ie ~r::iit !::oundary to c:induct :nining operaticns in 
the S1 / 2 NEl/4 and the Stl/4 of Section 14, and ~l/2 SWl/4, SWl/4 
and NW l / 4 of Section 13. This will ;;icd a tot.3.l of 365. 42 acres 
to the ociginal per:uit area (see Fern l, ~r;:,it to ~ine}. 

2. r::xpansicn of t:ie scoria ¢t located in t~e SWl/4 of Section 11 
and S~/4 of Se~ion 10 and t!-ie addition cf a scoria stockpile in 
the SEl/4 of Section 10. 

3. ;..dditional mining area located in the southern end of the ~esent 
?it J a.rea in the SWl/4 of Section 14. 

4. T:ie addition of a t=er;nanent out-of-pit sp::>il area located in the 
Nl/2 of SeC'da, 15 and t:ie Sl/2 of Se~io:i 10. 

5. N1..rr.ero\.!S sedimentatioo ?=)nds and di. tchP.S are added to ~ovice 
runoff c:,nt::ol on the new areas. 

6 • . T!1e regraded su=face for the :!?it 3 area has teen revised in t!1e 
~l/2 of Se~icn 14 to accommodate the A~e .. cr.tent One area. 

7. A (0-ac;·e b!.ock of federal c:ial is added :or th~ first ti;ne. It 
is lo~!_~ in t~e SWl/4 ~l/4 of Sec~ion 14. 

8. A :1eY permanent i::ip::>t.::1Cilent locatec in t:ie SWl/4 of Section 
and ti":e £1/2 of Section 14 is pcop:>sed. 

, ., 
-.J 

9. Pit 4 will be expanded to include an acea :. :'l the NW l/4 of Sec
tion 15. ':his re·n.sic::, was ap?=ov-ed in ~ove!lll:er, 1982 , by the 
r)~Q. Also, the meth:ld of :nining for ?it 4 has changed frcm a 
dragline to :ront-er.d leader operation. 

\1 10 . The aF)pl .:.cant rec~uests a d e l ay of the reclarnTt i on ,:;,f ~ rt of Pit 
o),1-f~ l of a~"ox: mat e l y nine 1"?ars . -r~r-J Z 3/18 

~ 1 /I. PR,;, ~,.c P,-r S' 't{E..J,s,or,/ • 1NCL"'O•Nv A PfeM~fN7 CN.~-o~-P,-r 
:.:Xhibi~ 1 s h:lws the rn oci:i~t>i cns to the exi s t i ng 21): i:ocndary and / 
::Xhibit E5, l::oth e~ibits of the ~rmit application , sho..,s t:ie acea t 
disturl:ed at the Big !-! o m Coal :-iine and the years distu:-bance did o ~-- RECE\V E.C . 
will ta~ place. :-;_ LAND CUf\11:Y :;IV. ~ 

"/ , (·IST. l~~ . ; \ 

In 1981, ~etcalf-zie r Archeologists, Inc. surveyed the pc o PJsed 
P.men6nent One a r e a f oe sis F.or~ Coal Ccr.i-;:any !Pig. l ) . Eleve n cul
tc:al :esource s i t es i.:e::-e rec:)rded , nc:ie of t!--R.'11 ?(ehisto ::i c sites. 
Seven of thes e cine pcehistoric sites were :ec:,r::menced for l imited 

··; -:,/' c., . :, ·t '.::,,, 
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testing i n order to FC'o-:,-ide additional cata for evaluating tr.ese 
sites for the ~ational Register . -:-he<:e seven sites are 48SH436, 
~BSH-138, 48SH439, 48SF.4 41, ~8SH4 42, 485~4 ~4 and 43S:i-145. ~11 ot 
'.:hese sit!':s are wi:.~:1 secticn 14 , TS'7~, ~g.;w, Sheridan C:ot.:nt7 , 
Wyc~ing . In addition , approxi.!T'.atel_j twenc.y ac-:es were sur·1eyed i::'\ 
the ~El/4 of Sectioo 14 in ordec to locate any additional cultural 
resource sites (Fig. l ). No additional siteg were loc~ted . 

DescriPticn of !macts and C:::>:.-:,!.iance of ?e!':-:iit ~e!"'.ewal: 

a. Tof:Soil Protection 

b. 

(1) E·.raluation cf Compliance 

The applicant's toi:soil salvase , storage ar.d replace~ent 
plan is in C?mpliance with all afplicable rules and regula
ticns (See State Oecisicn Do~..Illent for Per~it 213-Tl for 
detail). There is no significant chanse in toF5oil salvage 
and :.-eplacement over that in c-Er:nit 213-Tl. 

{2) Envi::-o~~ental Ccnse~~ences 

The ability of the soil to supp:,::-t plants will not =e sig
nificantly a=.:ected . ~ining on the applicant ' s fer::ti: area 
will have a signi.:ic~rnt imtDct on the scils cf the Sheridan 
- Tongue Rive~ area . The soils ~ave formed in residut.::1 , 
colluvi'.r.1 ar.d allwitr.1 f:.-o:n ::ii:xed sourc:2s. ':'he develop-:,ent 
of a vertiol . sequence of soil h:>rizons in res;nnse to t!'le S 
soil :orraing factors of Jen~e (1941) i n s ex1e cases stows 
long ter~ stability and a ~igh deg:ee o: soil developnent . 
This develo~ent in an undistur=:ed state is di v·erse cue to 
differi:ig degrees of infl~nce cf the factors . 

T!ie p:,st;nining soi~s will be a ::-elativelv homocgenous :nix 
placed on a maiotonous top:,gr~i:ny. '!'~ere will c.e hori:Dn 
cevelos:ient over the sr.or:: geologic ti me scale (l,000 1 s of 
years) . Fertility i::alan~s will t:e disrupted and will ta!<e 
so:ne ti;;,e to eq-Jili!::-ate. Oxidation cue to e~sure and 
dryi ng of soil will caese sane loss of organic matter a.id 
fertility . These are artificially ce9laceable losses . 

Fiydrologic Balance - Su.::ace Water 

(1) :S-Jaluaticn of Cc:npliance 

Diversions 

~r~al Ccveraae of ~iversions 

Chapter :.7, subsection 2.e, and st.!::secticn 3.d ., amon g 
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ot::er thinc;s, require t!-:at surface vater be divertetl 
around t~e c;:eraticn to p-rotect the en-going o~:ation, 
central ~ater fOllution a~d ~,necessary erosion, anc to 
?17otect the ·,1ater :ights of downst:eam :.1Sers . ?-ar;na
.".ent dive:sicr.s shall pass t~e ;:ea~ ::i...:,off f:-om the 
100-year flood event, or lar :;er , as S?- ci :i ed ~y the 
a6i:1istrator. 

The diversion cf unchanneli~d sur:ace water anc e'fX'le:-:i
eral strea.1\s is discussed in the ?-iinini; :iydrology sec
tion of the pcop::Jsed ~ine Plan (page ~P-13). The loca
tion of diversicns a.re st-own on £xhit:its ~?-'2 and ~P-3 
of the ~op::,sed !-iine Plan. No civersicns are neeced in 
the ,\;:r,encbent l area to di•.rer~ undist~::ed area :unoff 
since no major channels will te affected. At least two 
"interceptor channels" •,nll t:e constru~ed in the 
A.'llenc:ment l area to cirec': distur::ed area :::..moff to 
sedi:.1ent p::,nds. No r:ermanent diversions are j;X'OfOScd 
for the .\me~c:n ent l area • 

Areal Coverage of Diversions - rnter:nittent and Peren
nial S tree.ms 

Chapter :v, sul::sec:icn 2.e. and sucsec:::.cn 3.e.(2), 
among other things, require the diversion of interrnit
ter:.t and ;:erennial strea.-:is to :nir..i:ni~ erosion and ceg
radation of wate: quality. '!'he ·,.;-yo:ning Ga.-:1e and ?ish 
D~F,art.-:ier.t shall \::e consulted ~icr to t~e apprcva!. of 
a diversion of a ~rennial. or inter~.it~ent stream. 
?erma:ient diversicns shall c:>ntain a channel ar.d 
!~oocplain cat3ble cf c::,ntaining the 100-~ar flccd 
event, or greater, as specified by the ac.11.ini.strator . 
~r::ianent diversions shall be designed anc c:>nstru~ec! 
to l::e erosionally stable and consistent with the role 
of the fl wi al sys tern. ~ rmane nt dive rsi ens shall 
restore aquatic ha:Ji tats and stream ctannel c!iar acter
istic:s. 

No inter~ittent or ~rennial strea.":\S are p:o~sed for 
di version at the Big 3orn ~ine. 

Areal Ccveraoe of Sedimentation Contra'!. Str--Jct'.lres 

W • .S. 35-11-41S(b) (viii) a:,d C~a~er !V, s~t:section 
3.g. (1) require that all s1.:rface drainage from c.f:ec:ed 
lands, excluding sedir:1entatic:1 pones, diversion 
ditc~es , and road disturbances faSS th!'ough sedimenta
tion µ,nc.s or l:e sufficient.ly t:eated so that drainage 
fror:i affected lanes will not degrade receiving water 
quality. 
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The loc~tions of sediment '?=)ncs are cisc.!Ssed in the 
Hi;u::g ~ydrnlogy sec<;ion cf tl':e pcoF)sec ~ine ?lan 
(page MP-43) and sto\Jll on ~hi:,its \IP-2 and ~!P-3. ?our 
seei:-:ient ?'.)nca (Resen'Oir Nos. 301, 302, JOJ, and 307) 
will . be used to treat dist'.lC:::ed area ct.:.'1of! from t!"le 
i\I:lenc.-:1ent. l area. 

The c!esign :nettods . used by the ap?lican'": have not 
c.~anged since original approval. All sedi:;tentation 
~nds are designed by using the :.iet!-oc.s and ?'('ocedures 
descd bed in the 213-Tl State Decision oocu:nent. 

All p:>nds are designed in ac:::::,rdance with all applica
. ble requirements. 

Drainaae from ~id and Tax:c Haterials 

Chapter IV, subsection 3., among ot!"ler things, cequires 
that d:raina<:e from acid and toxic :naterials either !::e 
tr~ated or prevented. Acid or toxic material mt=St t:e 
covered by at least 4 feet of acceptable material and 
must not te !:oried or stored in t!:ie p:oximity of c.rain
age channels or flood plair.s. 

~he applicant's !i.ydrologic control !?lan srould !::e ade
quate to c::::ntrol any draina~ f:om acid and toxic ~ate-
rials curing :ni:u.ng. The ap!:)lican~ has co:m~itted to 
placing a.t least four feet of acC1?ptable :naterial over 
rec!.aihled s:0il. This subje~ is further cisc.:ssed in 
Se~icn IV.i. (saclcilli;ig anc Grading) of thls cocu
ment. 

Stream 3uffer Zones 

Cha~er IV, subsect.ion J.p.(2) specifies that no land 
wit~in 100 feet of a i;:erennial or interm:ttent strecU:l 
shall be affected unless the ad..\i~istrator specifically 
aut!-x:lrizes such activities up,n a finding that the 
o:iginal strea~ channel will ce restorer. and that the 
·.rater ~.;ality and quantity of ~hat p:,rtion of the 
stre?.r.1 within 100 feet of mining activities will not t:e 
adversely affected. The area not to be affe~e<l shall 
oo designated as cuffer z::,ne and t:e marked as such in 
the f i el.d and on a mine pl an map. 

S~e:im ruffer .ones are discussed in the Section enti
tled "Sigr.s, ~arlcers, and 9u::fer :Ones" FS<?e 127 of the 
p::-op:Jsed ~ine Plan. Buffer =::ines ~ave teen established 
alcng Goose Creek and the Tongue ?.iver. The locations 
of r.::e b.lffer zones are s00,..11 en Exhibit '.'-iP-33. In 
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reS??Ct to the AJ'nenCl:lent l area a tx.Jffer :::one ha.!5 been 
established between the ;i.menc.":lent l mine area and t~e 
-:cngue River. 

Poso11ini:,g Lar.dfor:n Stability and Drainaqe 

C~apter IV, '"'subsection 2.b. and 3.c.(l) and 
3.e. (2) (b) (iii) requires the reestablishuent of 
erosionally stable drainage SY3te.~s and !.anc!focn.s on 
reclaimed lands . Adequate through drainage and 
erosionally st.3.bl~ .strear.1 d"laMels and floodplains :-:i~t 
be f('ovided. In the c.3.se of excess spoil , a.11 spoil 
not req..iired to achieve the approximate or:"iginal ~n
tour , shall be g::aded to the lcwest practical grade 
'w'hile mai:itaining t~e hydrologic l::alance and providing 
for long-te:::n stability. 

":"he reclaimed topogra;oy is sl:-.cwn on D:hibi t3 RP-2 and 
iU'-3 of the pro;:::,sed Re<:la::iation ?lan. T!"le p::>St.7lining 
top::>grai:hy and landfor~ stability for areas excepting 
eie Amen6ent 1 area are cisc.issed in Sec~ion No. 2.c. 
of the original State Decision Document (Big Sorn Coal 
Co., Pe::~it 213-Tl). No proble:is ~ith landfor~ stabil
ity are expected in the ,\J:lenc:nent l area. Most of the 
drainage in the Amencr.ient 1 area is conveyed by 
overl a nd flo., ~ 

5fE- A Dt>E-ND'-'.~ l 
Surface Water Honitoring 

Chapter IV, subsec~ion 3.i. requires that surface water 
from af!'ected lanes l::e monitored ~or water quality a:id 
(.f.lantity during the course of c::,al mining and recl2:!J\a
tion operations to det.er:nine the extent of cisturbance 
to the hydrologic balance. Water quality monitoring 
::esults for discharges other t!:an trose authorized by 
t.he Wyoaing OeFart.-:ient of Environ.-a.ental Quality, Water 
Ql.!ality Division shall be :ep::,rted 9-1arterly. 

'i'he applicant feesents an acceptable surface water mon
!toring Frogram oo page M?-12CiJ t:-.rough MP-120Z of t~e 
Mine ?lan and pages RP-54 through RP-64 of t.be Reclam-r · · 

I . 
tion Plan. (-' 

, ; 
Envi ronr:iental Consequence!! 

General surf~e Water ?.vcroloov 

( ~· 
\ '. 

-~~t l, C: ~: . 
The pre.,uin.ing g,urf ace Yater syste::'l wi thln areas to t::e dis- -
turbed, at the Big Born Mine i3 unique in that chan.~eli:::ed 
flO'tJs in defined channels are al:r.ent , er-ept for the P- 5 
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Draw ir. the Pit S area. The surface hydrology of adjacent 
areas has, in some places, bee·n drastically altered by past 
uncerground m!.:ung acti-n.ties. Any impacts to the surf:1ce 
water syste1:1 have t.he po~ential to impact the To.,c;ue River 
and Big G~e Creek. Previous mining activities haw dis
turbed th@ hydrologic system of t:oth aig Goose Creek and the 
Tongue River to un.knovn degrees, including the disruption 
and replace..~ent of 'sections of b:ith stream channels. T~e 
present Oferation has estahl.ished adequate stre2!ffl buffer 
zones to i::iinim.i:ze future disturbances to the Tongue River 
and Big Goose Creek. 

Post:mini:->9 To?CX] raohy 

The posbining top::igra~y is depicted on ~hibi ts RP-2 and 
RP-3. EXhibits RP-4 and RP-5 soow altecnate backfilling 
?lans in the event the permanent imp::i1.ll'ldments fail to cenon
st..:ate acceptable water quality and quantity. Through 
drai na9" h.as been achl eved in all areas except in the imme
diate dr3.inage of the pen:,anent i:np::iund:nents. _ Through 
draina~ in a.11 areas ..,ill be a.chi eved in the event that the 
alternate plans are implemented. 

?rop::isec slo:=e conditions appear ade9-1ate to achieve 
revegetation and subsequent hydrologic stabilization. Slop! 
~padsons of the post:nining and pceroining top,gca~ies are 
discussed en page RP-9. Tables RP-3 and RP-4 compare slo~ 
classes between f('e and J:X)stmining conditions. 

The reclaimed ?-5 Draw basin soould t:e ab:iut as 
hydrologiC3lly stable as pre!llining conditicns after 
revt'!getation ~comes established. The present P-5 Ora~ 
(cha.nn~l) is ap:-..arently being held !.n a state of eq,..Jilibciun 

°b"J bedrock controls. Altoough these controls are going to 
be remov-ed b'j mining, the following c:onsiceraticns cpvern 
the stability of the reclaimed P-5 Draw. 

1. The drainage area is being redu~d by 9. 3\ w.1-.ich vill 
re<luce flows. 

2. The vidth d1epth ratio has b:?en increased to reduce 
velocities. 

3. Good channel revegetation is expected. 

-4. Channel slope has been reduced. 

5. It api;:ears that adequate bedrock control exists l:::oth 
al:ove and t:elow the a.rea to be reclaimed thereby 

head-c..:t-:ing problems. 

i)15(~1DN o~ Ttt'f__ 
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It sh::>cld also te noted t::c?t any cownst::!?ar:i i::ipacts to the 
P-5 Draw will te attent!.3ted qJic~'!.y since t~e c~an~~l ccwn
st.::~aro ct the area to =e reclai::iec :1.as ~en C!'.'a.sti.c.?.lly cis
tu::ted by ?,ast t.:1.derg:-0._-,d worki::.ss. ~ost, i: r.ct all., ':'.!:1-

off passing th.rot:gh areas of the channel that have subsicec, 
enters the underground . ..,orkins-s. '!'!-.er~fore, it is doubtful 
~~at any acve.cse surface 1o1ate.r i~t2cts generatec within the 
Pit 5 recla=uatio.. plan ...,ill affect t!"le Tonc_;L'e ~iver. 

Surf aO! water ~ .co;:, the ?-5 Draw, which enters the grouncwa
ter system via the u:icerground !.lorl<ings, srould have a neg
ligible effect to the grot.nc...,ater s:~t~~ sin~ the ~ajcrity 
of the suspended sediment will not =e t:ar-.s:;:::,rted through 
the groi.:idwater syste:n. 

The establishnent of the pc-opsed '!'':Out and Bass reservoirs 
as fart of the !inal tc;l'grap,y is further discussed in Sec
tion IV.e. of t:-..is cbc.nent (PerI:la~er.t Imp:>Unc:nents). 

·surface Water Q.1antitv 

The quantity of surface water evolving fro;-:'! t:i.e reclai:ned 
a.cea may slightly inc:-ease i:utially after :ec!.2:.1ation due 
to lc'wer inf:.l <:.:ation rates. Inf i1 t:aticn rates soould 
eve:,tually ceturn to ;?Ceminir:g c:inditio.'"'ls as veget.?tion 
!::ec::nnes rno;:-e established, ori;:anic :natter t:uilcs t.:l?, a:id soil 
str:Jcture returns to F('e:nining c:inditions. :'~.is C!'ld.!"l<]e in 
the r\.Jlicff regi;ne will ::e minir.ial and te~,onc detection lim
its in .celaticn to t~e disc.har:i;e of the Tcngi.:e River. Pit 
p1...-npage dw:i;,g t~e active r.:iining o~ration, an:: st.:bseg_Je!"lt 
dis char i;e vi a sedi:nent fends, will add :ninimal addi tic:ial 
flow to the Tcngue River. The discharge of ·pit ?-,"Tl?ige 
water to the Tongue '?liver is expected to ~ s:eatest in win
ter rnc:itt-.s when t!':e denand for d:.i.st atatenent water is at a 
:ninir.n:n.. 

Sur :ace Water QJ al i ty 

;_ ~mplete year of su:face water s--1alit:, data is :ol.l:'1d i:i 
A;)P?nCix !)-5. Alth:::>ug:l tr.is Ca~a Coes ~o~ co:is~it:ute · 
"pce!nining baselir.e data", since t~e mine has teen o~ratin~ 
for ::1any years, it is '.!Seful in t.::1derstanci!"lg the syste:n .:, 
ol::serving trends, and in fredicti:ig irn?icts f::-crn t.he :nining _ 
operation. 

T.he 2ig Horn Coal Canpany has 
able (toxic) ;naterials at 
:egr aced su:f ace. 

C:Or:\.':'li ttec to 
1 east. four 

:ur :.ri :-ig uns ui t
( 4) feet t::elow the 

The qJality cf su=face wate~s originating on reclc?i~ed areas 
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should not be rnucn dif!erent th.at pre!:'lining. There may be a 
slight increase in suspended solids until ·.1e9Ctation is ade
t;'Jately re~stablishe<l and the V'Oluue of runcff returns to 
pt'e.."Dining levels. Adequate p:,stmining slo~ conditions and 
a history of relatively g:,od reve<;etation s.1:-.ould limit 
um,a.r::-anted sediment pcccuction. The pcesence of stream 
buffer 2:0nes will help atter.u.ate sedi~ent transp::,rt to the 
Toigue Rivec and Big Goose Creek. 

During the actual ;iiining operation oine drai.:"lage vill be 
controlled tr..rouqn the use of di versions, interceptor 
ditches, and sedimentation ponds. Diversion ditches direct 
undisturbed area runoff around the oparation, ·-,h.ile inter
ceptor ditc."'les direct runoff frcm distu:-~d areas to sedi
mentation p:Jnds for sediment wntrol. The implenentation of 
sedi~entation p:,nds dw::ing the ac-=ual rnini:"lg oparation will 
help in ensuring that receiving ..,..aters will not be degraded. 
All water dis~rged to the To.""\g~ Rive: will be monitored 
to ensure that rcceiving _waters are not degraded and efflu
ent c:::iteria, as set forth in the NPtES dischai:-ge r:er:nit W'i 
10022519 (Appendix MPl), are not exceeded. Sediment p:::,nds 
..,ill te used to treat runoff until the applicant can de!llcn
state that runoff fr~ a:f fected lands will not degr.sde 
receiving waters • 

c. H~rolcgic SalanC! - Groundwater 

(1) Evaluation of Ccmplia.nce 

Presetvation of Nonaffe-.:ted Groon&,.,aters 

w.s. 35-ll-415(b) (viii) requires the oi;:erator to pc-event, 
through the :ttining and reclamation operations and for a 
i:;ei:-iod of five years, the p:,llution of groundwaters. 

No material _da:nage to off-site grot:ndwatcrs is exp:?cted as a 
:esult of mining the Amencuent l area and/or the remaining 
permit area. '!'he pcop:,sed :noni t.oring plan should l::::e ade
quate to deter~ine the imt=,act. of the ~ining oi;:eration. 

Post:!llining Grcunc•,.rater QJality 

Chapter IV, su!:::section 3.a.(2) and 3.c.(3} and d.; subsec-
ticn 3.!., WO) Regdations Chap:er· VII!, subsec-tion 3.c. and 
subsection 4~ Cba~er r,,, subsection 3.i., among other 
t~ngs, require that the mini:,g and reclamation oi;:eratio."'l 
:ninilllize adverse eff~ts to groundwaters and prot"ec-t those 
uses for 'which it is suitable. It is recognized that acid
!or.:iing or toxic matedal may have to be isolate<! f:::om 
groundwaters to a5sl!re ncnp::,llut!cn. 
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'!.'he atn~ su=ijec~ is adequately · addressed in Section 
2.:. of the original State Decision !)oc:.::nent (Sig 3orn 
Co., ?-?rrnit 213-Tl). T!'le incll;Sicn of the A:nenc:\ent l 
d~s not alter t~es ~ findi n·ss. 

Pos~'ninir.o Gro..1~d·.,ater ~!?Charge and A.vaila:iility 

Brook Mine 

~~0-

Coal 
area 

Chapter rv, subsettion 3.f. re01i~es t!"lat th-? g.:O1..mdwater 
r ec:1ar se ca i;:aci ty of the reel ai!ned lands ~ res tared to a 
c:,nditicn which supports the p:,stmining land use, minimizes 
distur l:ances to the pc-evailing hydrologic !:alanoe, and pco
,.,.i.des a rate of rec~arge that approxi:nates that •.ihich was 
?resent t::ef ::>re :-:i ini ng. 

T!'le al::n'P- subject. is adequately acdressed in Sec~ion 
2 .c. of the origi:-ial State Decision OoC'.:.1ent (Sig Ro.rn 
Co., Per~it 213-Tl). ?he inclusion of t:1e Amen~ent l 
c:oes not alter these findings. 

;.b·a nconment of We .:.1s a:id E:olor a tion ~oles 

~o. 
Coal 
area 

Cha:.=ter XV requires the prc?'!r plugging; sealing and capping 
of all wells, eX?loration holes, and drill toles. 

':'he a?plicant has c::im:nitted to cappi.ng, sealing anc plugging 
drill roles in accndance with w.s. 35-l.!.-404. 

G:rundwate~ ~cnitoring 

Cha::;ter IV, s1.:!::see":.ion 3.i. requires t!"la.t grouicw2ter qual
ity and quantity !:e :nonitored cueing the c::rnrse of surface 
coal l'..!iaing and reclamation oi;;:erations to determine the 
e~ent of the distcr t.ance to the hydrologic balance. The 
:ncnitoring progr~ srould =e adequate to cete!:-:-:iine i!"'.filtra
t:ion rates, subsurface flows, and storage charact.e::istics of 
reclai;,1ed la::cs and adjacent areas. A.ccitio:1ally, :.\onitor
ing stould deter:ni.r:e the effetts of recla!natio:i on t::e 
rec:l2r<?e capacity of the reclai;nec lands. 

'!'he a~?li.~nt' s p:o?=)sed <;::ou:icwater mcn::::>:ing w!'1ich 
disc.1ssed on f-2.ge HP120 of the ;-tine ?lan and ~~ R?-41 
t:,e ~eclaniaticn Plan is acceptable. 

Bnvironmental Consequen~s 

Geolcav and ~cuifers 

T~e Tcng:.1e River ~enter of t~e Fort Union ;"or!nation ...,hich 
c::;ropris2s the stratig-:ap,ic units to =e dist:~!::ed at che 3.ig 
Horn ~ine area dip to the east-southeast at a?9roxi :nate1.y 
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l.S-3.0 degrees. The units which func;ion as aquifers 
include the c:>al sea.-ns and alluvial ce~sits c:: the Tongue 
Rber and 3ig Goose Creek •.. 

'!'he Oi~tz 2S c~al seam is- virtually d~y in the areas to ;::e 
::lined since the sea'll outc=o:;::s atove· the North Tongue River, 
which is the major recharge ::iechanism to the c:::al seams in 
the area. ':'~e Monarch and Dietz 3 coa.!. sea.."'.'lS, which are 
?reser-.tly being :nined down<;!i? of the Tong~e Riv':!r, ar:e via
ble as'..lifers, and contai:1 an extensive araoi.nt of water. The 
Carney Coal se::!11\ which a lso ompcises a viable aquifer, is 
!::elow mineable limits and srottl.d not te affec;;d 'oy the :nin
ing OFeraticns since it aF?:?ars to te suf:ic:.e:itly se?7irated 
by sesuen~s of tight int er!::edded shales and sandstones. 

The alluvial aqui:ers of the Tongue River: and Big Goose 
Creek, which ha1.--e l::een :nir.ed t!':.ro:.1gh and distur!::ed in prior 
or:eratio::s, will not te directl~ imiacted by the forthc:>ming 
mining o~raticns e~e~ .in the ?it 3 area where appcoxi
;;,.ately 200,000 cu!;ic yarcs of alluvial gravels have teen 
stoc.'<?iled :rom the ?it 3 area. Before mining, these 
gravels c:>mprised part of an alluv:.al aq.;i:er, which 
resulted from a !"listoric meander loo? of the i:-cng~ River. 
T!:e i;:re.-:1ini:1g f·.mcticn cf the s-:avel was to att as a storas,e 
iiledi\::l during peai< ::ow events '"ith subsequent :e.!.ease c€ 
water curing lcw flow periods. 

:l.echarce a:,d ?otentiometric Levels 

Recharge to the aquifers of c:mcern should not :e overly 
disturb?d aft!:!r reel.nation is c:impleted, si~ce t:Pse i.=1its 
cc-..mci? f:::om t:ie Tongue ~iV':!r and allwilr.'I sh::iuld receive 
r:iore than adequate amounts of wate~ to fully recharge the 
g~ouncwate-r syste'T\. Considering the relati \.'l?ly high 
t.rar.smissi •.ri ty of the c:>al a9-1i fers, pote:iti ooetr i c surf aces 
that have !:::een drawn cown in adjae2nt areas srculd ~aickly 
:-ec::::,\.-er to ncac pcemining c::::,nditicns after :-:nn1ng ceases. 
!-!onitoring •,1el!.s com?leted i:, :eclai::1ec sp:::>ils .:i.t the Sig ,f'.,14 :? '1;,t_\'.)~ 
Hor:, '.-1ir.e have sh:>w'il that t~e s~ils co ha~ t!'1e ability to /}.,'1 4 "8~\ 
tr~r.s~it water and rec~arge the syste'.n. ~-.," vl ;;_., FEB 1'.18: 'i: 
Recha=se to dist".Jr!::ed areas which a=e st.ratigrap:iica!.l ~ RECEIVE~ ~ 
atove the '!'cngoo River is pcimarily by surf a~ infilt.:aticn-.:;. ~OQUALIT'flJI · ...,· 

~ . OISl. Ill -? ~ / 
through adjacent u,saturated t::urn areas, as 1,.1ell as direct . ,...c. .. . .._-~ 
verti~l perolatio:-1. :-hese adjace:it ::echarge areas will --·:, .. ,l'.> 6 

not :e cistur.::ed, thereby pc~serving the :najor recharge 
:-;1;:chani s~. 

var. Voast , Eedges and .½aJer::1ctt ( :978) :cll:'lc t ~at the mcst 
?!?:'::iea'ole ;:ort.icn cf rnfoe s;:oils is alcng the old :.ibe 
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floors, which leads to characteristics of a confined aqui
!er. '!his ~ena:ienon appears to be occurring at the Big 
Horn Hin~. Since the a~~ifer is ~ing reestablished at 
approximately the s"'~e elevation, t::e tXOj ec-.:ed 1:0tentic • .-~et
ric surf ace is expected to have the s.!'.lle general gradient 
and elevaticn that was present in the Monarch coal sea.-n 
t:e!ore r::uning. The pscini:ig potentianetric surface for 
t.he affected aquifers are shown on z:chibi t.s RP-14, RP-15 and 
RP-16 of the Recl&11atic:n Plan. 

G rou nch,,a ter OJ ali t:y 

The quality of groundwater at the Big 3orn Mine area varies 
wi~~n and cetween aquifers. water quali:y data is found in 
Appendix D-6. The test qua.ti ty -.aters are fou.,d wi thln the 
coal seams ...-here TDS values are appco:ci:uately 1000 mg/1. 
The alluvial aquifers i;roduce waters which vary greatly both 

. tempnar ily and spatially in direct resi=Qnse to the Toogue 
~i ver and 3ig Geese Creek. Alluvial water is usually of 
poorer c;-..1ali ty, with ':DS val 1..-es rangi:,g f ram several hundred 
to several t.housand iilg/1. 

The Big Rom Coal Co=ipany has a plan to icenti f.y unsuitable 
(toxic) materials, such as txse containing highs~ values, 
high EC val:.1t!s, 10'.., :ES values, etc. (~pencix D5 (Geology)}. 
'The awlicant has ~itted to :urying unsuitable materials 
at least four feet bele\l the regraded surface and will l::e 
required to place unsuitable mated:als aoove the 
postreclc::::natico p:,tenticmet:ic surface, to .:1ini:nize adverse 
i.!llpacts to grol.%'ldW<!ter quality. 

The quality of c;rouidwater within reclair:1ed sp::,ils .:tlso 
varies ooth te:nfOrarily and spatially (Van Voast, et al., 
1978}. Work done by van Voast at t:ie D~ker Coal Mine in 
southeast l-!.ontana, appcoxi;nately 18 miles f rem the Big Sorn 
Mi:>e, srowed that the quality of gro~dwater in reclaimed 
si::oils aF?("oached the quality of that found in the over ::ur-
c!en aquifers. This a!1101.r.ted to al:o1.1t a three fold increase ,,.,, -~,.~:;;:; ,~ 
in TDS over that four.d ~fore :nining ,,..i tMn the coal aquy:.;-<; - ,'.. · >~~..:,'. 

fers. ~·· ff t~;::, ·,9~1 
T'lolO wells complete-.i in reclaiI:ied sp:,ils at the Big Horn M RECEIVED ~: 
(Pit 1) have ~en sampled for water ~ali ty and it appe ~o QUAlltY Jly-1./ 
~~at trends are similar to t!,::is e discussed aoove. It sro OIST. lll , ,"I 

also be noted that a substantial inc:ease in sulfate conce~~ ... -.·~·.:/ ·· ' 
trations w-'ls e<rident. Available literature also suggests -
t~at increases in c.al~iu:n and sociun may also result. 

':'he i:::ifact that sp:>il watcr:s ...-u1 have on cown-gr adi ent 
waters :nu.st be esti:nated from cnly a lir.ii ted li:nowledge cf 
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t.he systein. It is a!Ssuned that a.~ the SfOil ..,atcrs move 
cown-gradient, spread out and enc:,r::1p.ass larger areas, and 
mix with tmFCrt~tnted grot:nd1.1ater, elevated c:,ncentrations 
of dissolved solids, etc·. will become diluted and decrease •. 
"As tiI:ic elapses a.nd :nore fOre volumes of ._.ater r-ass through 
the recla.ioed sp:,il aquifer, the leaching of the soluble 
materials stould decline and reach an equilibciun state. 

ln s1.nmary, it . is rea:1onable to assuue that ground..,aters 
within reclaimed sp:Jils will c:,ntai n appr:cximately two to 
t.'"i.ree times the TI::S concentraticn as undisturb?d coal aqui
fers. Variabl~ increases in other ccnstituents, such as 
sulfate and socit.:i -:.ay also occur. With time, these ele
vated levels stould de<::line as leaching reaches an equilib
riun. The impact of c~anges to water quality and use are 
discussed in i:.!1e sectioo IV.d.(2) - Water Rights. 

d. Hydrologic ?.alance - Water ilights 

(1) Evaluation of Complian~ 

Reolacement of Affected Wate~ Riahts 

w.s. 35-ll-415(b) (xii) requires t~at the applicant replace, 
in accordanC!! ~ith State law1 the water supply of any owner 
of interest 1 n zeal prop?rty woo obtains all or fat t of his 
SU:.::;>ly of water for do~estic , agricultural, incl.!Strial, or 
other legitimate use t :-om an underground or surf ace sour~, 
\lhere the SlJ?ply has b?en adversely affect.ed by surface coal 
mining o~rations. 

The applicant has c::,m:nitt.ed to replac!ng any ~ffecte-d water 
rights on F-3ge !-!?-124 of. the ~rmi t aP91ication. 

( 2) .£nvi ron:nent:tl ccns~e:ices 

July 2015 

The cses of grou:,d..,ater at the Sig Horn Mine area include / :·: · · ,: .., ·, , ,_ 
livestock .. atP.ring, dc:nestic uses , and ind\j.Strial water sup- '.~ :· ·~ ·' 

l _,.:a U '"' \..- 3 ' i ' . . nd / p y US,::u r.:cs y ..,y t~is: 1g Horn m n!.ng o~rat1on. Hine a /,". Ff-:,.·., 
private wells are rom'Oleted in alluvial aauifers alonc:t ·; . . 
ferenn!.a.l. strea..-ns and· coal ac:'.Ji fers ..,h!.c~ ~e regionally,:.· RECUVED 

• '. · tJJ\DQUALlfY DIV .. 
significant. \ <:. DIST llJ .·, 

"-.:.},- _ . . .. .... ;,;· 
A listing of all valid groundwater appropriations _..,ithin the ~ -~...:.:.:.:---
Sig Horn Coal CO!!lpany' s Fer::nit area and a 3 :nile radius 
around it is found in Adden.:h=u 06-3 of the ~r:nit applic.a-
t!cn and depicted on Exhibit 06-9 of the 1<rmit application. 
~sides hydr:ologic :ncni taring well~ belonging to either Big 
Her~ Coal or ?et.er Kei....-it Sons' Com~ny, there are a?Proxi-
mat.ely 33 1Jater ..,.el.ls ~r:.iitted for Sheridan ~nterp:ises, 
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Julv 2015 

Inc . for hj'drologic ~cni tori ng, and a!=prox:_::,3tely 62 other 
....,ells c=ermit:.e<l :or U•Jestock ar.d do~estic sup?ties. O: the 
a!:ove 62 wells, mcst are livestock wells co:-:1ptece<l in allu
vi al a qui: ers • 

Information regarding c:)mpl~tion .:cnes ls not aV3.ilable so 
it is cifficJlt t o assess which g=oi.ndwater wells wit~n the 
area :nay ::e p:,tent i. ally i:npacted. :•7e1.l s ompl eted in uni ts 
stratigrat.=hially ai::ove or l:elow the coal sea'l\s ::eing :nined 
face a · re!!lote chance of !:eing affected . 

Wells lOC3ted t o t!-:e east and south o~ the fer:':\i t a.c ea have 
t..-ie greatest p:::itential for !::eing af:'e~ed since the hyd::a1..'
lic gradient is p:imarily i:l a sot.theast ci:ect.ion for the 
Dietz 3 coal sea.-a (2:<hi!:>it 06-S of the par:nit applic3tion) 
and in an east and northe~st cirect.::.on for the ~onarch Coal 
seam (Exhibit 05-6 of the p?rw.it aP?lic3ti~n). Wells to the 
no~t~ ar.d west of t~e ~r~it have t~e least s,tential f or 
bei.ig i:n?acted since t~ey are loc3ted u?9gradie~t of t..1-ie 
distur~d area , or !:::eyond the oal outcrO'fS. 'r'he worst 
case , li:e of mine , groundwate~ drawcown !Xedie:icns are 
s::own on ::xhibit ~tP-34 of the ~r:nit ai;:?lication . It is 
i.nflt"ol:cble th3t any gromdwater users in the area will !:e 
adve:sely affected !:ly crawdowns. 

Wells c:,r:ipleted in alluvial aqui :ers have little I='.)tenti al 
:or !::eing adversely af:ee:ed si:,ce no all1..,vial aquife!:'s are 
prop:,sed for :nbing and the c;:uantity a:1c quality of water 
su?plying t~ese aq.Ji:ers sh:luld not ~ c!is:upted . 

C~anges to grot:1dwater c;:.Jality as a result cf mini:ig are 
cisc.JSsed in the ~eviol!S se~ion. The ~edominant c::;:,sL.'"1lp
tive use of the groundwater is livestock watering . Changes 
t o water q~ality 2re not ~X?ected to lower this use cate,;c r y 
(see DSQ , ;;en ~cles and ~egulations Ch2.p::er VIII Quality 
Stand2.::ds for Wyoming Groundwaters). 'As disc..!sse<l earlier , 
~ val!..les can ::-easonably be assL...-;ied to increase two to 
ttree fold .,,;ithin s;:oil aquifers . ==ven at tr.ree fold 
i.:ic.:-ease , ::::S •12.lu-~s sh:>uld still l:::e well with:.n the li·P-
s t ock wateri:1g use category of 5000 ;ng/ 1. .~lchough s ul.fate 
con c:2r.trations ::1ay increase , they srocld re:nain t:elow ':.he 
3000 :nq/1 standards for livestock watering . 

~o assuce that the mining and recla-naticn operatio~s CO ~ct 
have an adve::-se impact en water users , 3ig Sor:, Coal CcnP3ny 
is :ncnitoring a large network of wells for wate?: quality and 
stati c water levels . Well lo~tions ere fo~d on ::Xhibit 
M?-31 of: t~e r::er:nit application . :':onitorir.g of t:ies e well s 
will c:mti:.ue te~nd rec.l~ation , i:1clucing the impl€!-;)enta
tion ar.d :'.'lcnitoring or i.•ells c:>m?leted i:. ::-eclair:ied s~il s. 
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,\nticipa':.~ sp:,il well locations are found on E:<hibi t 0F-11 
of t!ie ?-r:nit aP?licaticn with details en c:,mpleticns Eound 
en ?30? 9? - 56 of ::~e ;er~:. t appt ication. 

~.he Big :{or:1 Coal Ccn'f'.'.3ny is required to repl2ce any water 
right which is adversely affe~ed by the mining ot=eraticn i n 
acc:ncan~ \o1i th ·~ .s. 35-11-415 (b) (xii). Alternate watec 
supplies are available f:-o:':l the ~cngue Ri vec , :-cngte River 
allwit.n a..,d t::e Carney Coal seam . 

e. H~rologi.c 33lance - ~r:nanent IrnpounCwents 

(1) :c:-1ali.:aticn of Canpliance 

?e!:-:1ar.ent. ::~cuncTI'.ents 

r::e ~ajoc feat:..:re of the ~st:nining toi;:ograr;:ily will te two 
~ i::: :-r.anent •,1ate:: i:.1:;:o~c:;n e nts. Eass ~eservoir, which will te 
located in t!":e ?it l a::ea has teen ?('eviously a?pto~d and 
is discJssed in t~e original State Decision Doc.znent (Big 
Eom Coal Co. , ?er;.iit 213-'rl). 

T!":e Tro1...t Resen10ir wil!. :::e c::>nst::ucr.ed in the ?it 3 area . 
rt is cesic;ned ':.o ~ L:Se<l :or rec:eational ?J::p:::>seS (fish
i~g , pic:1ic:ing , c a"Jpi ng). The i:i'l?:Hmcnent 'will over 
a;:proxi:.iately 91 ac::-es at the pcoj e~ed high wate:: elevation 
of 3570 feet. 

Design and Const=uct:.on 

The ap?lican-: is require<l to su::nit ontour maF5 and c:-oss 
sec:icns whic!i stow slote c:mditions aromd the i:nPJL-"1<=.lent 
and the a:iticip.3ted hic;h and low p:,st:nining water level. 

No lar~ enl:anJ.:-:lents or spillways are 
imp::>unc:ients . will te completely incised. 
safety prcble!!s are e:<?-cted. The a.ppl ica.nt 
pl iar.a:! with all applicable ::esui :e.'!'Lents. 

?="O;z:>se-d. The 
No stability or 
will t:e in c::,n-

-· ,r~. ·:. -~.~ 

: .) ~ 

. , J' i l '. 
The a?plica:,t has i~cluded co~tour map; and c:oss sections 
of the im!J:)tmc:nents. Slopes arounc1 the i:np::>1.:1c:nent will t:e 
ve::y gentle. Water lev"t?l fluctuations stould ~ :nini:nal due 
to the connection of the irnp:>1.m<=.lent with t!"le Tongue River 
alll.l7ial aq..1ifer . 

L '.) -,~ t-U:Y ~:•J. 

SUrf~ce Owner Consent 

C!"la:?ter !V , s u!:s ect ion 3.h.(l) (c) r equi ::es that onsent t:e 
o bt. ai r.e,J for all ?? = :nar.e r:t i::ii.::o unc:-n ent s :rom the s ur: ace 
o•,...71e r , ; C t!:e 1 ar.c:::·..mer is net t!1e c??rator or niner al 
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o•,.rne r • 

':'he applicant owns t!-:e land to t:e CC(:.J :?ied !:ly t~e pro~sed 
'!'::out ~eservoir. Surface owT.er conser.t is c::intained in 
.l.ccer.d1.=.1 :l.P-1 of the a!??licati en. 

Intended ose 

W.S. 35-ll-407andChapter IV, sut:settion 3.h.(l) requi:es 
that the size,. contouring, cevec;,etatio~ and water 9,3ality 
and quanti t7 of all r=er:nanent imp::,unc::nents !:::e suitable for 
the intended use{s). Final <;racing :nust !?t'Ovide adequate 
safety and access for pto?'.)s ed -..,ater t.Secs. Addi ticnally, 
the inter.dee land use m~t l:::a eq,..:al to or sreater than the 
~e!llining land use. 

The intended land use is for ::ec::eational ?U'C~ses which 
i:lclucles fishing, pie1icing, and ca.'Tlping. It is e.x??C":.ed 
that the si::e, car.touring, reve9etation and water quality 
and quantity of the i;';lp::>t.nc:-:lent -..,u1 ~ acesuate for the 
intended use. 

Hydz:olog ic 3alaoce 

Chapter IV, sut:settion 3.:i.(l) (~) and W.S. 35-ll-415(b) (xii) 
::e~..li:es that t!"le c:>nstruttion cf any pernanent ir.:p::::Hmc:nent 
not: adve.::-sel7 affe~ the hydrolcgic t:aLmce or water rights. 

T!1e c:mst!"u~icn cf Trout Reservoir sh-.:,uld not adversely 
af:ec-= the hydrologic '::la.lance or water rights. F.ydrologic 
i.rnpa.:ts are further ciscJ.Ssec in Section IV.e.(2) of this 
dOC'.r.l ent • 

Alternative Plan 

Chapte-:: II, sul:setticn 2.b.(3) (e)(v) :esui : es that an alter
native plan te ~ncluded in any mine and recli!.nation ;ilan 
1-Jhere a ~n:iar.ent i:np:,t.mcnent is pcoposed in case the qual..:. 
i~y anc/ or suanti ty of water i:, t!"1e ;;:e:::-.ar.ent i!i1poun6-e:,t is 
ir-..st:t~icient tc achieve t:ie i:itended 1.:se. 

on page ~P-5 of the Reclamation ?lan the applicant !"las c::>rn
mitted to backfilling tot:. Trout and Bass reservoirs in t!-le · 
event t!:at the imp:,t.rlc=.1ent fails a:id other available alter
natives have t::eer. ex!'lausted. E:<hi bi ts ~-4 and RP-5 Qf t~e 
Recl.:!::taticn Plan sl"x:>w t~e alte::nati·.-e ?')St;;ii:ni:,g contours. 

(2) :::wi::on:ner.tal Conseque:ices 

A ;r,ajor :eature of the :es:;;ii:ii:-:g to?'.)<;ra;:ny is t!-ie estab-
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lish":\ent of t•,.io _;::er;;lanent im;cu:,6ents. 3ass ~eservoir 
which will ::e toca:ed in the ~Sl/4 Secticn 22, '!'57N, !'.84W, 
and S~l/4, Sec~ion 15, T57N, ~8~W where ~ t one was located 
during ~ining. 7he i~?)\.:noent was approved within t~e 
original State Decision Doc.znent (Big :'!orn Coal co., ?er:-:iit 
213-Tl). Tro~'t. Reservoir is pcop:)se<l as final reclzrnation 
in the P..:lenc:nent l area and results frcm continued mining of 
the Pit 3 a::e.a. ::oth ir:1r:,:.:.-:c~~ts will :e ~e<l for recre
ational ?-}r;:oses which include f : 31'.ing as well as for live
stock drinlcing water. a::>th Reservoirs will te linked with 
the Tcngue Rive, via the alluviun which will :ninit:1ize water 
level flu~uations. 

?hysica.l characteristics of ::0th reservoirs are c::mtained in 
Table rv .e. ( 2) l. The greatest imt,'.act of !::oth irap:rnnc:nents 
will te the replacement of land surface with water surface. 
The loss of approximately 127 acres of land is not c:msid
ered .signlficant, es;ecially ·,1hen the lack of surface water 
in t~e are3 is considered. 
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Table IV.e. (2} 1. 

?hysical Charac':eristics of tr.e Sass and '!':out. ;\~servoi:s 

Clarac ter ist.ic 

Su r fac':! area 

Vol tr.te of water 

Depth 

Lenc;t:h 

Width 

Bass Reservoir 

36 ac. 

2,337 ac. ft. 

52 feet 

1,300 feet 

1,200 feet 

~ra.1 t ~eservoir 

91.0 ac. 

ll,581 ac. ft. 

270 feet 

2,580 fe~t 

2,000 feet 

?erimeter road lensth .37 mi. 1.4 :ni. 

sroceline length • 95 !lli. l.7:'li. 

,: 
:.. -

'!'he L-nt=at!l'lc:-:1ents wil!. cause an increa!.ed less of Tongue 
River water to evar;z::,ration. '!'he ar.nual less to evap::,ration 
is esti;ciated at approxi:nate!.y 318 ~ whioh is c:;nsicered 
insignificant when cor:ip!red to t!ie a~rage an·nua.l discharge 
of the Tongue River (292,000 AF near Aoe, W~rning, 372,000 
.l2' near state line at Deer.er, :1T) • 

Neither i;n;nu.,c::ient will !:P- inu.idated by ':.:ie 100 year :load 
event. '!'!"lis will ?=Otect t!":.e ir.tt=ounoents agai:i.st floocing 
whicr. could con~ct the surface of the ::-eservoirs with the 
Tongue River. 

:t is e·,rident that the p::isi ti ve i:npacts cf ':he iiil?=)L:!'\c:ients 
~.-;iainly cec:eational use by the p..1blic) out:weigh any p::o::a
ble adVJ?rse impacts. 

c:...~ulati ve gya::-ologic I.apac~s 

(1) Evalt:ation of Ccmpliar:ce 

Chapter XXIII, su!:section 2.a.(l), among other thing's, 
re qui res a cete::-mination of the s ho ::-t- ter:u and long- ter:n 
c\Zllu.lative i:n~cts to the hydrologic i:es;i:ne, i.::1c!.uding the 
e>:pe~ed total qua!.~ tati ve and quar.t.i ~ati ve, ci rect and 
indirect effects of all a...,ticipated mining in t!-ie general 
area . 

':'he addition of the ,\menc-nent 1 ;nine ace~ does not s!<;:1if:
cantly al te r the fir.dinss contained in t~e "?robable Ctnula-
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ti·,e Syc:ologic I::tpac!:,. r::ortion (S'!c!:ic:i. J) o= the original 
State ~ecision Doc..r.1ent, ?ermit 213-~l. 

The addition of the A..i\enc:nent 1 ::tine area does not signifi
cantly altei:: the findings c:intai~ed in the "!-!...1.terial oa:nage 
to the 3ycrologic 3a.!.~~ce" ~=tioo (Section 3) of the origi
nal State n~cision noct..."'llent. 

Envi:cr.rnental Ccnsequences 

Tbe addition o~ the ;..mend:nent l ::i i ne area does not si gni fi
cantl y alter the pro:::able c:nulative hydrologic i~?,acts c.is
cussed in Secticn 3 of the origi:1al State oecision Doc..mlent. 

g. 3last:ng 

(1) ==valuation of Complianc~ 

~he applicant's blasting plan has been chan~ed fror:\ the 
original ~las~i:1g plan su::r.\itted in ?<?:mit :J~--n:::.er 213-'!'l. 
?h~ changes st~~ fro~ the addition of a new ~ining area. 
3ig Sorn Coal Co:-:i~ny ?lar!s to extend Pit Tr~ee to the 
southeast. T~e new area, enti tied Anenci~ent One, will allo.., 
mining to take place 3,000 :eet fa.ether to the east than the 
previously ar,~ove-d mine plan had allowed. 

As a :esult of t~e acci::ional ~ining area, 3ig ~orn Coal 
Coopany will be blast:ing wi t!'lin the one-half r:iile li:nit. set 
by the 'l'l"DEQ/LC.0 Rules and Regulations C!-iapter VI, Section 
Sa(7}. Blasting w:11 occur aP?CO~i~ately 1,950 feet fror.i a 
cwelling. Ac=ninist=ator ap?roval will be required before 
blasting can be conducted. The mine sequence :na9 shows that 
::i1~1ng with.in t!ie !,alf :nile limit will take place in 1987 
and 1988. 3ig Sorn Coal Ce::1-;.any will have to o::-tain the 
aaninistrator' s a?proval before they st.:!.rt thie 1937 cut. 

l-.ll as?ects of the :=t"O!XJsed blasting plan re.'71ain the same 
and are in CO~?liance wit~ the WD~Q/~CP Rules anc Regula, · 
tions with exce!=ticn of ac:::iinist~ator app~oval for ~nduc:t
ing ~lasting wit~in one half mile of a dwelling. ~c:ual 
ac::ninist:ator approval ~11 not ~ required tmtil 1987. 3ig 
F.crn Coal C<7.npany has COTT'-"':li ttec to acquiring the 
acninist:ator's approval p::io: to conducting blasting O?,?ra
ticns within one half mile of the :-locnan Schreit:eis resi
dence. ?he blasting plan can t:e ap~oved. 

(2) ::::rwircn.,:ienta!. Consequences 
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':'!-:e b;:ac':. :::orn blasting a?9roxi.i:lately 1,950 feet fro:n ::-:e 
cwelling srould oo minir.,al. 3ig ;'torn Coal Coor~ny has c:m
;r.ittec! to following the wei,;ht for:;,t!la '.-l= (0/60) sqJar~d, 
-..ihere D is the distance to t~e ~ear ~st dwelling and Wis t~e 
17laxir.:tm all0,,iable weic;ht of eX?losive: :2riod. T:iis '.11.ll 
keep the ?-?ak particle ·,-alocity bela,.., one ir.c~ ;er sec:Jnd at 
t~e dwelling. The resident may notice an increase in the 
r.ois e level , but it wi 11 re.'"i'lai n -.ii thin t:1e air !:::last 1 L'7li ts 
set by the ::lules and ~egulatior.s. 

Big Sorn Coal Co:np.any cur :entl y ~as ac:ii;ristrato r ap~roval 
to conduct blasting o;ierations w-i thin one half mile of two 
c;.,ellins;. One dwelling is a home and the ether is a com
mercial site. Blasting has be!en c::indu~ed near t~e dwelli~g 
sbce 1981 with no ::eferted damage. Seisrncgra~ readings 
show r:;eak ?article velocities well balow 1.0 ir:ch ;?er second 
at the cwellinss. ':'he e)Gerience Big :iorn Coal Ccr.nFanY has 
ac91ired over the last couple of years sh::iulc help them 
safely conduct blasting within one )ialf !71ile cf t)ie d;.,'.?ll
ing. 

h. Fis h and :·7ildlife ?rotecti on 

(1) ~aluation of Co:npliance 

July 2015 

From a wilclife stand:;oint, the ~est s~bstantial Mi~e Plan 
c!'.anses include disturbance of a,, adcitional 433.23 acres of 
habitat in t~e Amencnent I area, and creation of a 91 acre 
t:.-out reserv-oir for rec::-eational ?u::;:oses. 

T!'le addi ticnal habitat distur ~nee incl:.ides 246. 8 acres 
within the pit 3 ex:-....ansion ~rea, 27.06 acres associat~ wit~ 
a sc::ria pit, and 159.37 acres i:1 the o•Jerburcen dt.np area 
(Table D8-1; Perr'.!it A?plication). A.'7tong the :nore im:0rtant 
habitats to be elimi;iated are 8. 58 acres of DecicuoL:S ?crest 
and 14. 41 acres of Pond<!rosa ?i::e/~od:.y ~-l:)1J:1tai n Jt...,i :=re i:: 

stancs. ~prox:i;nat<?ly 2532 trees are i:-.volved. ~n esti-
.matec 19,!0S trees will be, or have !::een re:noved ::om the 'l.~'2.4-25ld~ 
re.-:iaii1der of the :eri'.lit area (?P• :,S-53 a r.d D8-li3: P<c!?::n"•-..'V' + ~..:> 

'l7 .P 
.\fl?l ication). If; FEBl!:85 ·s 

(7), · J 

Top:,grat=hy on the Arnenc:nent I area is ::-e1ati vely fl i., RE= ;~ 
except for e..11~n!G.tents anc! breaks adjoining the Tongt:.e ~.:. LMD 1151 • . -.'"' 
flood ?lain (:::::Xhibit D9-2; ?ermit A:::,pl.ic.atio:'l). Po::.irtions o ·J✓,• , . . 1

. \,•f+. 
steei;;er top:,<;raµ-iy will te disturbed in ~ast 1/2 Sec. 14, 'c:icLO\t>'o 
':'57N, R8~W. This .... aried surface F,:Or.iotes additional habitat 
diversity. 

The entire :er:nit area is cha!:'acteri:;:ed :iy g..iite ce:--.se shruh 
srowt:i. Shrub data s1:.1:-narized. :or 7 vege'.:ation c::)tnr.n.mities 
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yield a weighted aveC'age der.sity of 6.07 shrucs ~r square 
meter and 19.31 percent al:::5ol ..:t: e ~ver on s~r~aces witMn 
cist~bance li~its cf the Mnenc::nent I area. nata fro~ sur-
fac~s sc:npl<;d en the re:nai r.der 
a ...,eighte<l average of . . 10. 4 
shrubs ~r square meter . ..,ithin 

of ':.;ie ~rmit area indicates 
perce:it shrub cover and 5. i 

disturba:.ce li:nits. 

7~e acolican~ has pro~sed to restore nati~~ cangeland with 
2 basic seed mixes designed for upland anc lowland situa
tions ('I'able- ;U>-7; P~r:ni t Application). Eac!"l ::,.ix ccntains· 
several grass species of doc.nented forage value ~o gcazing 
wildlife sped es. TO provide o:ivei:- a:id browse, several 
sh!ub and forb S?,!cies will t:e broadcast seeded in c:>njunc
tion with the upland and lowland mi.xes. Species include 
tubber rabbit!xush, fou:cwing salt!:ush, co~on 'vlinterfat, 
slcunk~sh, sunac, p1,;r?le !X"airie clover, and big sagebr,;sh 
in the upland mix, and silver sage, wild rose, western 
snc,ll::erty, perer~ial. sweete=ea, and northern sweetvetch in 
the lo·"land mi:<. On the Ar.:enc:nent I area, 87 one-eighth 
ac::e shrub plots will also receive supple:"tental s!--..rub 
seedings at r ates listed in ~able ~?-7 of t~e t=ermit aP?li
catic:-.. Surfaces within the origi~al ~r~it area will te 
inters~rsed with 143 such plots. Locations are illustrated 
on E~:ii::iits ?.P-2 and 3 of the ;ec-:nit app:!.ication. '!'he 
applicar.t has stated that efforts will ce made to achieve a 
cpal of l sr..rub per square ;'ileter over 10 percent cf the ?-r
rait area. ;-ietrodologies for sru::u::, plantings •-,ill t:e dis
cussed i:i annual ce;;:orts (RP-22; ?<!r;.1.it ~?Plication). 

The a?plicant has p::o!X)sed to re;:>lace 3,642 t.rees in ;;iitiga
ticn for trees removed from th~ A~enc:r.ent I area. T:iese 
will be distriooted tr..roughout. the :;:er~it area, as illus
t:-ated on Sxhibits !l2-2 and RP-3 of the ?,?rrait application. 

The applicant has delineated only 11 rock pile locations on 
the ~r-:nit: area and none 'vlit:iin t:ie Araenc::ient I a:-ea (-Z:-:hil>
its RP-2 and ·RP-3; ?ermit A;plication). It is stated in t~e 
te:c, ho'-·ever that · a c er.s i ty goal of 1 :cc!< !)i:i. e fer 25 ,."--.,~~ 
ac-::-es w1_ esta 1s1.e , contingent !.lP:::,n ava1._a 1_1 ... y o.. ,.," •. . , l be bl. " d . . , b " , . .. ,: ,.,,.,').: C •• • •-:- .. ;.,> .. -._-. ;\ 

tt_; ,. · T_:, 
l!latedals. It is furthct s':.:!ted on pa9e RP-7 that: slopes rv -
.,,,. ill tx? graded ...,ith dips and undulations of sufficient mag-~ Ff:819'.:f :,.,,: _ 
ni tude to provide ~ver, esca:=e cor:ioors, visual barders, § · REC[tVE.D ~
and to promote vegetation diversity. ':'hese ::ieasures soo:.ild ~ l,ANOQli~ll'::>IV. ( :. 
be sufficient to mitigate ':he less of ?(emi~e land for-;n "'~ l)1S1 . ,11 ,} 

ci vers i ty. 

T~e·applicant has fXO?OSed to lea'J>? a 91 ac:-e ?Hmanent 
i::i[..Ot..""16;\er.t as a trout reser..,'Cic for .:-ecreaticnal ?Jr:;::oses. 
S1.:c!'l a reservoir can certair-J.y ~ ~usti:ied ~sed u:;::on 
regicnal fishing de:nands. The fishery fc~me:ly c::mtained i;:'\ 
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tr.e 3rowr.-iHllia::\S pit. received c::,;;sidecable ?("essure f:cm 
:ocal :-esice ~::s t:efore t~e ~it was dewatered. Fishing i:, 
t:ie ~cnsL~ ~iv~r, o:, the ot:ier :,and, is ra~~er lin:ted near 
Sherican . 

!\n esti:nated 562 daY3 will be :equiced to ~ill the i:n~und
:nent by alluvial g-cot:1dwater- inflow plus 10 cfs of diverted 
:~;ue Rh'!!: flow (p . ?.P-83; Perr.,it i\pplication) . !he 
i.;;iI=Qunc::ient will be pc-ote~ed :?:on :-cnst;e ~iver f.loocinc; and 
p::,ssible int::oduct:icn of trash fish by construction of a 
term cesig:,ed to withstand the 500 ,ear flood flow event . 
Zsti~atec annual water level flue':.uations within t:ie 
L'Dp:,un6ent 'will mbic those recorded in the Tongue River 
alluvi:...--:: , and srould net exceed 3 :eet. This is an accept
able r anc;e . 

The W;-c:ning G2:<le a:id ::'ish Depa::-~ent has indicated willing
ness to stock and maintain fisheries i:-. ::1ine recla::,ation 
:ends Op:?n to :=ublic fishing (letter cated Dece:-:iter 19, 
1980 , p . F.?-108 ; Permit Application) . '!'enperature and dis
solved oxygen !;':Ofiles exa.,nined in several ;"learby :nine pit 
i:ni=Qunei"!lents by !..C . Rockett (1975) ?rovice g::>od evidence 
that these f;1ctors will :-.ct !:::e liniting in the prop::ised 
t=out and r.ass i:7i!=Ot.:n6nents (p . RP-171; Per:c.it .a.pplication). 
Inorganic •..:ater CJ,Jality parzmeters of the t:ou-t imi;:ou:ic.ient 
are t7-=edicted i;t ':'able itP-43 of t:ie t;.ernit application . 
Water suality c:-iteria for stock: watering and fresh l.'ater 
aquatics are listed in 'rable ?.P-~~- All ?:ecie':.icns fall 
withl:, accepta~le rang;?s for these 1.!Ses. 

The Wyoming Ga-ae and ?ish Depart;nent :1as rec::>r:u:ienced 
ir.c=easing sh::>reli::e sinuosity (letter dated Dece;Til:er 18, 
1980 , ?• R?-203: Per;.1:.t Ap?licaticn) and varying littoral 
zone wi.cths ::o ?COvide steep dro1>-offs and p::oauctive 
shallows (::,. R?-92; Pe::nit Application) . Tte basin j?t"ofile 
{:::X.~ibit ~?-3; ?er;.1it A??lication) 1oes net :eflec~ these 
re~r.unenda~ions . 3ig :ior:, Ccal has stated , :,owever , that 
t.hey •,1ill work: 'with the •,.:yarning Gcr..e and ?is'h Defar t:r.ent 
c:.i=ing t:ie .:cnztruction of rot:, the ::.ass anc t:out i.:71µJU.'1d- '~'>S:-, 

..,')<- . ,. ,.., ) ·, 
r.ients to ~r:sure p::ofe: cesign. Each i:np:,unoent wi:!.l have 'l' ·" 4,... ;_ 
shorelir.e5 ~gh in sinuosity to p::ovide a ~oductive fishery ;~,· ~ ~ ·· . .,\ 
habitat (??..?-5; ?er::iit .~pplication). As yet, the applicant ;r HR1g·~--' -.~? ) 
has not: J?!= o·r.. ded an acce ~able mechani S:71 to assure permanent f R E.C£W ~?. ; :: , 
public access to either t!'le bass or tro•.rt: imp:nmcment;s . "~ t}ll'iLQllfll\TI.A~- .-. · 

The recla:nat.icn :,XOfOstls si;n=nariz-?d abve have bee :-i f ot.:nd 
su:ficier.t to resto:e wilclife ~at.ita~, in ac::::orcance wit!'! 
C~ap::;!: !V , SUbsec~~on 1 . a. ( 2) and C!-:apte!:' I'l, SU!:::.secticn 
3.? . (~). 
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(2) ~nvi::or.mental Conse~~nces 

July 2015 

Impacts att:i::.utec to this sins;le Op?::ation will ::e of lit
tle regional. sisni.:.:.ance. On site effe~s wi1-.l ::::e li::iited 
to t!.e re:noval cf hal::ita:t di.:.=ing years of active m1mng, 
causing a te-n?'.)rary reduction _i.r. Loe~ carr:.ri.ng capacity and 
cisplacement of rncbi:le .s?!cies. Some direct. mortality may 
occur curing st::ipping ot=eraticns and as a result of :nine 
traffic. 

Ctr.1clati ve i:npacts are of c;reate::- concern, al th:,ugh cur
rently av--ailable in£orrnatico is not sufficient to q-.Janti f y 
their severity. 'S'-f year 1993 a tctal of 1950.5 acres {3 . 05 
sq...1are miles) of land will have t:een aff~ed . Parcels of 
t::is land have ~en oc 1o1ill t:e unavailable ::om t::e time at 
whic!1 top;oil is stri???d until reclar.iation ~s complete . 
This i:upact is minor ar,d of short curation when evaluated 
for individual min~ sites. The cu:nulativ~ effect of cistur
tar.ce at 3ig :Jorn and suc:ot.=icing :nines, however, ·.till sc:ne
what reduce the regional ~rr:Ji.ng caFacity for all wildlife . 
':'his ir.lf,act is t.."1a•JOidable and can te amelioratec only 
t.!i.roug!1 conte::ifQraneous reclamation anrl enhance:nent of !1abi
tat in areas not scheduled :oc cistur::ance. 

$,?Cjndary imF,acts are ':.rose related to hu:nan fOpulaticn 
growth. As new en-;!.oyees enter the region f()aching , hunt
ing , fishing , ar.d wilcli:e harassm~nt will incease . At 
present , this im:::act is not a raajor _con~rn !::ecause lacge 
t::-ac-::s of public land are readily acc'?ssible in nearby 
areas. 

Big Game 

?!"le Big :::orn ~rmit site lies wit~n the Clear:r.icnt ar.telo:;::e 
1.;nit and stradles t!ie Pc-..,der River ar.d ::ast Sig i-iorn mule 
deer :ierc _units. Mcst of t!':e ~r::1it area lies outsice occu-
pi!?<l antelor,e :-an~, ':rous;h the east ecge extends sc:xnewhat ___ _ 
into yearlong =ange . The wajorityof the ?,?r;.1it area is/:;::-~.-:-.·~-.· , . 
winter/yearlong :nule deer ran~, tho1.:gh a sna!.l p:,rtion :~!· .(, 
LL"'loc::upied habit2t occJrs in the nort!'least. '!he a'l\ount . FE:. I• H' : 
habitat. to ::e lost or degraced :,y the 3i.g :-!orn o:;::eration /.{s 
su1all i n c:::>mp:!.risc.1 to the total available i n herd un i~! - REC[\·~E ,J " 
Eenc:2 , habitat reduction due to this single o;erat:.on wi'l;•-1 UJ~I, C,ul\UT". :~. 
not. b? of regional si gni fi ca nee . ;..ssun ing : eel a:nati c:-i i'is·.. DlS,. 

111 

suc~ssful , the on-site ir.rfac:: will involve eliminati ng p.a r - ~<_1 . , -\ 

eel s of habitat fro:n the time ::iini:-ig commences t o t he com-
pleticn cf ::ecla:naticn . Afte r mining , b i g game wint er use 
of t:1e ;-er:nit a=ea may decline curing heavy sncwfall d ue t o 
a substantial reduction i:, shr~b anc tree growt h on 
reel.aimed s cr faces . 1'hi s im?,).ct. will persist !: or seve ral 
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cecades, until suf fie: ent shrub ,1ric ::::-ee c:,\-er recoloni .:as 
t!.e su::face. ~~e site :.s :1ot CJ;s.si c ered an i..iFQc':ant 
•.ti:lteri:ig area, however; ?..r:d its ~·J3ilabilit:_.r to :ii.g ga:::ie 
curing winter ~c:1tr.s is net "?Ssential . 

Six red-tailed hawks, 4 American :.;estrel, a:1d l g-:eat ~rnP.d 
owl _nests ocC'..ir within the per:nit area (~!"libit D9-6; Pec:nit 
.!\pplication}. six unidentifi':!d nests are also plotted 
withi n the ?:!rmit area. Mini;1g is scheduled to remove l 
red-tailed :iawk nest , l great ror:.ed owl ~est, and an Ameri
can kestrel nest (p. D9-6S, Pe::rnit i\??l.ication) . The a?9li
cant has stated that s~cial pcrF=lse p:?r:nits will l:e 
obtained from the U .s. ~ish and l·iilclife Service ?tior to 
the " take" of each of these nests . AlJ-sn:opr:iate mitigation 
plans wi.11 be develoFed as a c:mdition for isstl3nce of the 
GS ?W si:;eci al ?,lr ?'.)Se ~ r.ni ts. 

Five golden eagle nests w"ere rep:,cted within the study area 
but outsice ??rmit. limits . i\ sixth nest has re~ntly been 
rep:,rtec in ss 1/4 Sec 9, T57, il.S;;w. Euffer zones haV"? t:een 
deli:ieated by t:ie us:r~ around t!:e 3 :"\ests nearest the per
::iit area: Chlggy•s eagle, Wil son's eagle, and t~e Sec 9 
i::agle . All eagle nests are suf.:iciently isolated frcm l!li~e 
d!.sturt.ance that productivity stould not te affected . 

Rapt.or t:Se of t~e ;::er~it site for ~~~ting ~ill decline as 
the :?rey base is eliminated , but stould i:,c:ease en 
reclai::,ed su.:faces as small ma-n;-nals ::esp:,nd to the restora
ticn of forage and den sites. ':'!iat ?= rt:icn of t~e ::aptor 
prey base dependent up:m sh:'ut:s -::,.ay be eliminated or ::educed 
for several decades, ~nti l sl..:!.fic::. ent st,.r ub growth 
recolC:'liz:es the surface . This ii.1?3-ct , :-.owever , is not CJn
sidered ::egic:1ally signi:icant. 

Uoland Gamebirds 

-. .._ 
,- "',. .... · .. No sas~ g:-ot:.Se hz.ve =een ceco::ded O:'l the s;er:nit a.rea . ?.i:1<;- , _. 

necked 'fX'leasants are regularly stocked alcng ::!"le '!'ong~/, 
Rive~ by t~e WG?D. Otservations c: this Sj??C~e~ wi thi:i t:i( 
!=er:nit area, however, ~ave teen ::athec l:un::..ted . On~ l\c-,·~ :: J 
sharp-tailed grouse lek , t!.e Ridden tlater Lek, occurs i n the ·. :;..t~t\.L:r·:,0

• 

,J 

northwest corner of the pit S area . '!'he pit 5 mine -;>l an · ·.. '.ll~ . \1 J 
includes an c~rb.lrden stockpile which will cover the Hidde:1 - 1/ 

Water Lele Bi eds usin<; the lelc will ei t:!er l::e displaced ,: .. " •_;-
elsewhere or elir.1inated f::orn t:ie lo~l ?)pulation . 

Passer::.:v~s 
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?ns~erines ace highly mobile and will be displaced as ~i~ng 
pcogress~s. Sa:ie changes in c:n:iinuni ty ccmp:,si ticn t:iay be 
eX?-!Cted as cecld=ied habitat is re'tXJpulated. Shrub cover 
and p-3.tchiness a.re related . to nesting passerine atundanc~. 
Since sl-.rub co"-"!r will t:e substantially reduced at the time 
of bnd release, a rec!u~ion in b::eeding passerine abundance 
is expe~ed. As shrubs _ spcead over · time, pa:s~erine al::un
dance sl"ould increase .·to pt:e.mi~ levels. 

Small ~ar.:mals 

A :"IU1lber of small mammal species .rill be displaced or elimi
nated ¼S nuru.ng progresses. The most li:niting habitat c:;u
p:ments on reel aimed surf aces ..,ill be cover and den sit~. 
Rocle: piles "will pcovide {solated CO'\"eC' si tUr'l.tions, permit
ting oc:=upancy of t.'iat <?mount of surface falling •,1i thin the 
cruising radi tl!! of each species able to utilize this form of 
cover. Toose species de}?2ndent up:m shrubs for c::,ver and/or 
browse are expected to decline after r:iining, but sl"ould 
steadily increase over ti:ne as sr.r ub cover spreads. 

W.;,.t~rfc wl 

Use- of the F,er-:ui t site- by wate.rf0<..-l is restricted to Goose 
C.= eclc and the TOn~ Rb>er. ::::Xcept for one relocated seg
c:. c. r.t of th~ Tongu:!, a bJf::er zone will be rnaintai ned along 
t..'iese st:-e~s. The creation cf a 36 acre !::ass resen,oir and 
91 acre t=out reservoir will provide additional habitat 
after mining. The impact to waterf0',,11 has, therefore, been 
suf!'iciently ~itigated. 

Ma~lian ?re-daters 

Most predators are wide ranging, mobile s~cies and ..,ill be 
displaced as m1:u.ng progresses. There .11ay !::>e sane p:>PJl~ 
tico reductions i".S individuals c::,mpete in territories to 
which they are displaced. The ~esence of other mines in 
near by areas will ~ur ther reduce available habitat. .&.s rec
la.naticn ::.s c:mplete-d and the prey base becomes reestab
Ushe<l, predator i:,:o?,llaticns vill resp:md. Ovecall, the 
in:p.:3c~ to pcedators is expected to t:e of sl-ort duration and 
mi nor. 

/·' 
r 

Ir 

1: 
1:..· 

\· .. ' ·, ~.r- ' 
~reatP-ned and !ndange:ed Species \,, 

...... (. ,. ' 
,..._·· ~ .. 

:;• .. /ll·J; 
~•• V . , 
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No black-footed !errets or their sign were encountered dur
ing \:aseline studies. Prairie dogs are a key pr~y item of 
the black-footed !er:et.. No pcai::-ie dog colonies occur on 
the rerrnit area. No impacts are anticipated. 
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Three peregrine falcons ha.v-e t:een oh!Jerved during spring a.nd 

fall migratic., reriods. No cliffs or escarpnents suitable 
for nesting, however, occur on the i;:ermit area. No i:upac1:s 
z..re anticipated. 

Sald eagles winter throughout the surrounding region. No 
roosts OCC'~r on or adja~nt to the site. A bald eagle nest 
is located appcoxi?nately four miles northeast of the mine 
site, in northcentral secticn 29, TSS, R83W. The nest is 
sufficiently isolated that ruining sh:>uld not disrupt breed
ing activitieg. Due to the wice ranging, opp:ntunistic 
feeding habits of tl-.is s~cies, the ruine srould not 
ad'9ersely affect !oragi:ig activities. 

AqUatic ~reas 

~atic habitat along the ~ongue River within the pec-:nit 
area a:msists cf a series of stnrt, fast riffle areas, long 
runs of mode.rate depth and velocity, and scattered deep 
::::cols. The ..1cst .,,idely spcead fish Spc?cies included carp, 
northern re<lhorse, '-lhite suckc?rs, stonecat, and rock bass. 
:-he sauqec is the most i:np:>rtant game fish. Other gai:ie spe
cies L">Cluded mountain >ih.i tefish, brovn trot..--t, rainl:ow 
trout, northern pike, black bullhead, stone cat, sr.ial.lmouth 
bass, green sunfish, rock blss, .,,.hite crappie, and yellO'J 
p:?rcn. ,\ngl_er use of the Tcngue River fishery an=ears to . be 
quite l!nited near the permit area. Favored areas are the 
headwaters of the Tongoo in the Big Horn Naticoal Forest and 
Tcngue River Reservoir downstream in Montana. Neither of 
these areas 'will l:e itt;:=acted by :iaining. 

In 1977, :9ig Sorn Coal Company t=er:-:ianently relocated an 
approximate 1200 foot stretch of t...~ Ten goo River to dewater 
the Brown Williz::is pit. F!sh c:,ntained in the pit .,,.ere 
netted and trar.s.ferred to the :nain river channel pcior to 
cewatering. AqUatic fauna rapidly c:>loni:zed the relocated 
stream C:,annel . Maximuu macroinvertetxate der.sities were 
achieved in 40 days, with max:i:cnra diversity lagging Scr.t!e',fhat 
t:ehind (p. 09-3 38; Perrui t .~ppliC3ticxi). No.,ga=ie fish l:::egan 
to take up residence within 1 to 2 days and gane fish a.tout , · 
14 days after ot=ening of the channel. Reo:mst:utted habitat ·· 
in the channel ~nsisted of snag are~s, boulders, and rip-- : 
rap. Pex:>ls have formec naturally by scour and defl'.)si ti en
during spc ing flood periods • . 

Sedimentation p:)nds and inter~ptor chaMels will pcevent 
excessive silt dep:,si tions to t!ie Ta'lgue Ri •.-er. CC?ltlpliance 
wit~ NPOES permits will p::ecluce adverse im~cts due to mine 
disc.har9::s . The Big Horn O??rati ,::,n is not e~cted to 
degrade the ac;..1a t ic biota of the ~cogt:e River. 
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From a fisheries standfx:)int t!'le c::::eation cf 2 f 1.nal imp:,und
ruP.nts ...,ill h<'lve a i::ositive impact, mitigating rec::e~t.ional 
opportini ty loot ...,i th de...,ateri~g of the Bro\olt1-Willic?Jll5 pit. 
A bass ::eservoi: will be created in the SEl/4, S~ia, 22, 
757N,. R84W. Prirla.ry use will be a rec:-eational sp::,rt fish
ery. 7he imt=ounc:nent vill enc,cpass 36 surface acres, ...,i th 
a caximWl · depth of 52 feet:. 

A trout reservoir will b<?- created in Sect:icns 13 and 14, 
T57N, R84W and will interc:::mnect with the Tongue River allu-
viUll. The reservoir size will be 91 surface acre5 and 270 
fei!t maximuu depth. B::>th C'f!Servoirs may l::,e accessed fr01:l 
Interstate 90 and Bigh~ay 338. The applicant has not yet 
included a satisfactory cechanism to assure per~nent public 
access, ho .... ever. 

Secondary I1t1?.-.cts 

Secondary i:nfactS have resul. ted from p::,pulaticxt growth in 
the- Sheridan regicn. Energy developl)ent h~ teen a pcima.ry 
sti.nul.us for ht:nan influx:es. Illegal use of wildlife has 
risen, ar.d road kills are more fre91ent due to the greater 
traffic: voll!:ltes. 

At pcesent, the- Big Horn Mine e::sploys appr:oxi;:natel y 300 per
sonnel (Sm Scott, perscnal c:)t!:!!lu.\ication). This nunber is 
exp!cted to re.!nain relatively constant o<;;>er- t!le life ~ 
nine. Associated ...,i th tr.is ....ork force are families and 
indi vi.duals en ployed by construction. and service industries. 
The large i:o?,llat.ioo segrient directly and incirectly sup
p:,rted by the Big :Jorn ope:aticxi has c:,ntrib.xte<l so:nevhat to 
secondar 'f imfactS. 

Thus fa.r, the ii:rp?lct has not b?en considered regionally sig
nificant t:ee2use la.rge tracts of ?Jblic land are readily 
accessible in nearby areas such as the Big Horn National 
?crest. Potential mitigation might o:,nsist of increasing 
~"le opp:Jrtuni ty for outcbor recreation in the region, and 
inc::easing the wildlife law en.force!!lent staff to handle 
increased enforcement ~oble:ns. The applicant.' s pcoposal to 
create 2 permarent fishing imfx:)unoents is a step tO\o'ard 
mi ti gating secondary i::npacts by provi<ting additional fishing 
apportuni ty to the local populat.icn. 

i. Back.filling and Grading 

(l} Evaluation of Ca.ipliance 

~he appliC3nt. ~op:,ses to make a major change in the mine 
plan for the No. 3 pit. The chans,es include expanding the 
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~inir.9 li~its to the east to rec::,ver ~c1tional ceeper c:,al. 
'!'he ot~er active ?its, No's l, ~. anc 5, r emai:'\ the sa:ne in 
siz.e and o;:eration. The ··rnining sc:-iedule for Pit ~to. l is 
c:-iangec, hcwevcr. T!":e appl"icant req:,.1ests a delay in o:mt~
?:)raneous reclamation of pal:'t of this pit. ?its ~o. 4 ano 
No. Swill be reclaimed·· curing the F,er::lit. ter;-:1 • . :..;:iproval of 
these changes is ~eco;n:;iended. 

The applicant has provided baseline infor::1ation en overbul:'
den . Ci'Jilli ty and an operational moni ton ng pro gr a'!\ so that 
unsuitable :.iaterial can l:::e delineated and !1andled specially. 
Acdi tionally, a .::egraded s t0il s~'S)ling ?rog-c am is _;,::ovided 
that will ensure 4' of sui tahle surface material for the 
test ;:::,ne. 

Due to the hi<;h SAR of the pt"e::nning ""'ater, o"V"erburden with 
hi _gh SAA will not te st=ecial har.dled. Any potentially low 
~ . •.1ater that reaches the ~r-::1ar.ent i~:.=:ounc.."11ent •,1ill ::e 
dil~ted by t:ie lar~ vol1.=:1e of ..,ater in t:1e ?=)nd and is not 
a concern. 

The pro?:)sed changes :ram the present permit relating to 
t.ack.f illing and grading in t~e origi~al. :.)er:nit are noted as 
follows: 

a. The :irst i:!"lan<;e, the eX?3nsion of ?it ~10. 3 to the 
east, is included in the renewal by an a.'1'\enc::-;)ent to t!"le 
~=:-nit cot:.'1daries. '!.'!1is ?it is to ::e :-:ii;ier.l ~y 
t.ruck/sr.cvel using haulback mi:"ling met!'Qds. This pit 
will ~ in o;ecation d'.ltir.g the enti:e term. 7he 
a??licant pro:;x,ses leaving a pe.r;nane:1t i:npou.'ic:nent near 
the final highwall. T~e sooreline cf the i~:;x,t.:nc:ner.t 
will be reclaimed to provide access at a.ll ?:)ints. It 
is also p::-oFQsed to plant ,;ar:ie fish in the i:-:r~t:i6ent. 
?he out-of-9it S?=)ils from ?it No. 3 wil!. c::>•~r an area 
whic:i !"las caved severely due to the old unde?:grou:,d 
workings ~10\.1. 

).n aruly-sis of typical mine sp:,i:ls soowed a facto: of , 
safety for the highest and stee:::est s~il ?iles ~o :::e /,: 
in excess of 2. 9. 

The area to b:? c:,verec with st0il is located over an 
at.anconed undergrocnd coal mine. The applica~t ex-;ects 
the ~eight of the S?=)il and a~d the movement of nearby 
ec;:ui;mP.nt to ac::2lerate the rate of su!::sidence. Verti
cal displacement of t!.e spoil fill is not e:-:-::,ected. 

Calc-.Jlations stow that 
million cubic yards 

- 36 -

t~ere ~ill be appr~xi~ately 13.4 
of excess S!=()il at t~is ~ine, 
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a?t='Coxinately 9. 8 ~illion yards wi 11 be 
:;:er-:nanent sr-oil pile, the rest will 

?laced in a 
be ~c!-..! illec 

within pit li.:nits to hel? ac~eve ap?Co:d~ate origi!'1al 
contou:s. 

'I'.!le prop:,sed excess sp:,il cis~sal area ;neets all t~e 
require.'ner.ts ot Chapter IV.3.c.(l). Appr.Jximate origi
nal contours will be achie•:ec :or the :ie\.l areas. 

b. · T~e second change involves the ~ining sequence of Pit 
No. 1. Except fer the r.iini:ig of a small 2mount of 
coal, no over rurden will be removed curing the fi 'I'! 

year renewal ter~. Reclar:1ation ot the northwest en~ 
will take place. The present ap?coved plan had callee 
for the pit to be completed ~y the second renewal year. 
Since fut'..lre mining beyond this renewal will !:::e to the 
south of Pit No. 1 the celay in ccmple:.i:-ig ?it ~o. 1 is 
environ."71 entally acceptable . 

:i- C., . .S-e:e 1\?>btND"""-' I ~o~ Tri£ C.l44N'-E.. 
(2) :::nviro:-.r.ient al Consec;-..1ences 

11\l 8Ac. FIU 1N ~ H?. 
W 10/,-z/87 

~~e iN;::act to t~e Eocene and later seolo~J of the area will 
t:.e i:-significa:it. ~~e relative area is s.nall and there are 
r:o u:,i01e features. 7be inter=edced sancstones, shales, 
siltstone and coal will !:e excavated, ;;ii.xed to \.-arying 
ex'.:.ents and redeposited. This will alter the ?!-r ticle size 
cist=~!::,Jticn and secchemistry. M:xing up:,n ~ining and st=e
cial ha.nc!ling of the large volw.ies cf i=is'Ji~able i:laterial. 
~ill prevent damage to rooted plants on t~e sur:ace and 
shallo-w groundwater. This c~ang~ is essent:ally ?er~anen~. 

The replaced tos:::,grai::t,y will be siqni:icantly alterec, ::ow
ever, it will supp::,rt the ap~tu~d t=estmining land use. A 
tor:og:a~y c::eated in resp:,nse to erosion en roughly hod
:?Ontal strata oE consolica:.ed i!'1ter!:edc.ed s2ncstones, 
sit tstones, anc! shal~s will be ::e?laced by a top::>9-ra;;hy c::e- "3'2425.?c 
ated in response to erosio~ on a :ior:1ogeneous tmc:)nsoli~atec ~'tiJ, + 2..->~o> 
:1ix with little surface va::-iability. As::,ects and slo~ ~I'\; ~ 
will chancre with a s ubseauent c!ia:ice in mic::ocli:nate th \!? FE81985 ~ 
will af:;c-: plant c.:)mli\t=i.ities. ':';is will net affect reel,! RECEIVED ~ 
r..ati c:, success °':Jy pr es entl y r equi. :".!d s tandar cs. ~ 1JND QUALITY Dlf. -~\J 

~"'7 DIStll - ">~ 
Ccnte::p::,ra:ieous ~eclc'.!llaticn 

(1) ::Valuation of Compliance 

suc:tlce mining at this site began in 1956 {1 982 Annual 
?.ep::,rt ) and is sc!ieduled to end in 1997. ~he total life of 
the ~ine is ~l years. 7he ap?licant's Reclc!:i\2tion sc!iecule 
is s oown o n Sxhibits R.P-1 0 and RP-11 in ~a? for~ on a pit by 
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pit basis and is s~~ma.rized on ~able RP-10 of the per~i~ 
appl i~tion. 

A total cf 1950. S ac:-es ace sc;iec.uled to ~ affected curing 
the life of the mine .including acreage to =e added by t~is 
amen~~ent. As of August 1982, 1,157.5 acres (1982 Annual 
Rep:>rt) have been af.:ected by mining and related activit:.es, 
while 311.6 ac:e~ have been :eclai~~d. ~his ~enc:ient will 
add a total of· 366.4 acres to the ?-!:'~it a..ce3, while 424 
additional acres will t:e affectec by ~ining and related 
activities as a result of this araencrnent. 

'!'!'le applicant is required ta srow oorapliance with ::.and Qual
ity Division Rules and ~egulaticns, C!:iapter IV.2.1. (1) and 
IV.3.a.(l). ~eclamaticn must begin as soon as p:,ssiol~ 
after r:tining c:irnrnences and must c;ntinue concurrently until 
such time t~at the mining operation is terminated and all 
affec~ed land is reclai~ec. ~ough backfilling and grading 
r..us t c:,mrnence wi t~i n 180 days of c:,al re:.10,;,-al . 

'!'he a99licant has applied fo~ a delay in c:mte:ni;Craneous 
recla~ation, citing cont:act oolisaticns and econC:':)ics. ~te 
infcrr.iation :;:;;:-ovided in Adcend1.r.1 !l?-3 of the ~::i:lit applic~
tio:i is sufficient to justify the delay. 

uron restoration of the i:ostmini ng c::,ntours, the distur l:ed 
areas sooul.<l be t~;soilec and seeded in a time frame that 
will provide max:imlr.\ protection to the envi =or.ment and its 
resour~s. The p::-ocecures for restoring wildlife habitat 
are fresented in Acdendt=n D of the Recl2.nation Plan. Seed
ing "':.!.l be !=)erforrned in the spring or fall. 

7a!:u,e ~P-11 in the Reclamation Plan s1.r.1mari:z:es areas and 
dates for final t:ond release. 

(2) ~nvircn-::i.ental Consequences 

T~e prop:,sed chanses will result in a delay o:: reclamatic FEB7985 
of part:;; of ?it l. The distur?::ed areas will be isolatec a1; RECEIVED 
all rt.moff routed throug!:i sedi;.1entatic:i p:,nds. Acvers ~ lANOQUALITYDIV • . 
ef::ects outside t!le ?it 1 area are not eXD?_ -~ed. '!'~e lcng ~ ... -. OlST.111 ,.~ '"c· ')-., 
ter;;i i~pacts of this delay will t:e insignificant ~cause the 1 c-.;/ (: , t,~ 

are3 will be mined and reclai~e-d a:ter 1991. 

k. ~~vegetation 

{l ) Evaluation of Compliance 

T:ie reveg':!taticn plan subnitted by the a~plicant meets all 
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applicable requirements of Wyor.i i ng' s Land Quality Division 
Rules and Regulations. The z:eestabl ished vegetation m1.:st re 
capable of sup£:Ortinq the !_:ost=1ining land use:5 (ChaFl'.:er IV, 
Section 2 . d. (1) and sectioo 3.d. (1)). Seeding must t:::e done 
on the contour du.rinq the first planting }?!riod after final 
preparatic:xi of the land (Cha pter rv, ~cticn l.d. ( 4)). This 
same regulation requires t!"le :::-;: esentation of vec;ietatioo spe
cies and rates to te- used in the revegetation effo-cts. The 
~seline vege t ation i nventory .uust l:::e sufficient to fulfill 
the · test for dl!tennininq the success or reve~tation (Sec
tion 2.d. (6) and Guideline No. 2, Jan. (1981). All 
reclaimed areas must be pcotected troI:1 livestock for a.e. 
least t....o years (~icn 2.d. (8}). Mulch or other equiva
lent pr:ocedures :nust be used to c::,ntrol erosion and enhance 
soil moisture (S~ion 3.d. (3)) and c::,ntrol areas must be 
pro~rly managed (section 3.d. (4)). 

Big Born Coal Amend:nent I vegetation study area consists of 
thtee differe nt surV'l!ys. The first, known as the Pit 3 
expar.sion, wa:5 conducted in 1980. The second lc:nown a.s the 
sc.oria .¢t, was conducted i n 1981. The third, known as the 
ovcrb!.lrden di.=np,.. vas c:mducte:d in 1982 (Exhibit 08-3 of the 
FQrmit doCJment). The data f or each survey is pr:esented in 
;i.p~ndix 0-8 of the permit ~C\:ment. 

ve~tation inventories ~ere conducted on the ~endment One 
area from July ~o October 1980, 1981, and 1982. Specific 
sampling dates are given o:, each transect summary sheet 
which are ctintained in Appendix o-a. 

The vegetation infor:natico collected by the applicant 
included quanti tati -..e, data fer the :llajor c:ornm~i ty types. 
Data included gro~d surface area cx,ver, f requenc.-y distribJ
tion, sh.cub density, and aMual forage ~oouttion t:ased on 
standi:19 crop clipping. Shrub heights '-'f!te also rec::,rded. 

,,,~:~ 
Inventory met rods were approved in Fermi t 213-Tl with le)(r:t· · · 1. · -~·-· .. : , 

ters dated Marcil 27, May 16 and June 12, 1979. These 1e1;~> ;. ···:·.\ 
ters are included i~ the permit application in Setticn I~flf. F:• :: ~-
Appendix D-8. The sa!!le met!'ods ...,ere follO\.'ed for t ¥:s REr c{'JE, '_j 

h onl i f he . . ' .,i_ I.. -
c::nenQlent; t e y except en was or t sc:,na pit -~.a lANDQUAL:: f Ci~:. '• J , 

and the oa dt.l!llp where the 1981 Guideline No. 2 ..,a3 follc-~o, ~11ST. 1: , , •. :J 
for sl-.r ub dl!nsi ty plots and a.n..,ual FCoduttion clippinq of~'.__~ •.. , 

1 
.• :; '-> 

shrubs was dropped. ·- - · 

.Sample adeG!Jacy was deter :-:1fned by using the for.nulas given 
in Wyoming Land Quality Division Guideline No. 2 (revised, 
March, 1979, and January, 1981). Adequacy of t:oth cover and 
?(oductivity sampling was checked after the first ten ran
dauly ch:>sen t=ansects in each ~ype St;l!'llpled. When addi-
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tional samples ~re required, they ..,ere taken sequentially 

fro~ t~e original random designations. 

Control 2.rea sz::npling fo~ : the three (1980, 1981, 1982} sur
veys fol.lowed met.tx:>dologies used for the disturt:ed are~ sur
veys. 

Six different native vegetation types were mapped and sa:::i
pled within the a:::ier.dment area: big sagebrush-'irestern 
vheatgrass type, big sagebc\lSh-blueb..mch vheatgrass type, 
western vhcatc;-rass-needle and thread -green needlegrass 
ti't)'!, big sage-bcu.sh-slcunkbush sunac type, ..,P.edy type (a 

result of previous mining activity), decidi.xJt.:, forest type, 
and p::mderosa pi.r.~Rocky Mountain junip?c type. A desc:ip
tion of each ve~t.ation type is pt'esented in Appendix o-8 of 
t.~e renewal doc..tment. Table 08-2 presents the p:oduc::ion, 
COVl?t' , ~rd density values plus sample adequacy calCl1latioo9 
foe each vegetation type. Exhibits D8-l through 08-4 con
tai:1ed in Voluue 20, App!ndix D-8 of the application st'o"' 
the rang?- site and conditic:n , community types, and sampling 
~ints for t~ ~rm.it area and the ainencncnt area. 

The cor.ce:ns i:-1 rec.!.c?:!llatioo are: vegetati v-e ~ver (for sup
p:,rting the land uses), total c:,ver (protection of the soil 
resour ce ), production (quality and quantity to support t.ha 
appro~d p:ist:nining land uses), density (of woody plants for 
forage- and . shelter), species diversity (for suPfOrting the 
land use:3) • 

Par testing the adequacy of revcgetation , the calculaticns 
and for::iula.s 1..:Sed vill t:e toose given in WDEQ/LC:.:O Guideline 
No. 2 dated Jan. 1981. These calculations will be perfonned 
for regetati ve co,;,er, total cover, vegetati ~ p,.:oduct.ion and 
density. The cover and ~eduction P3rameters ..,ill t:e cc~ 
pared to premining affo~ed a:-ea farameters after adjustment 
h2.s been m~e ~or any changes that have occ:•.r :-ec! in the c:::,n
t:-ol areas . ~~· .. ". . ... ....... ,, 

I'... '\ 
. l'1. \ 

Species c.::m,p::,sitioo ...,ill be qualitatively evaluated v~fh FFi·''.'r,· 
respect to the propsed t=estmining lane uses of livestqi;:lc 
grazing and w'ildlife habitat. 9::>th species ::icr-.ness (n~- Rt'~E!'JE.D -~ 
ter) and equit..ability (the relative aPfOrtionn:ent of t.."ie LANDQUAUTHtlf. '/ 

i d , . d l . ) '11 be l • _..:ii ·. DIST. It n lVl ua s ~cng species wi eva uat~. , 

Big aorn COdl Comfany YOuld like to prop,se that the Motyka 
index of similarity be used to deter-:uine species diversity. 
':'he following simila.ri ty indexes 'w'Ould be calculated: 

1. , cover by life form (nati·re perennial grass, intro
duO?d perer.nial gr ass, annual grass, perer-.nial forts, 
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annual for!::s, subshrul:::s, and shrubs) t:.o be 80\ similar. 
The annual grass and forb comp:,ner.t :n the si~ilarity 
index may be cropped if the index does not ~eet the 80\ 
guideline and recalculated using the other life for;:is. 

2. On the areas recla.im-ed through 1982 a cornc=-arison to a 
grassland control uea would t::e oade. 

3. Species r idmess or ntJ:1ber of speci ~ \o'Ould be listed~ 
·this will include the nuu~r of species established 
from approved seed mixt.ur~ plus natural invasion. 

4. On i;ost-1982 reclamatioo an index of similarity for tbe 
"'ildlife habitat special planting areas will be com
pared to shrubland o::,ntrol areas. The remaining rec.J.a
maticn ._.ill t:e c:,mi;;ared to grassland control areas. 

T~e following procedures will be us~ to pceF3-re a p;cper 
seed t:cd:- (1) scarify topsoil: (2) disc: and (3) harrow. 
These pro~dures, along ._.i th er ill seeding, -.Jill !:::e f,!!r
for.ned with the contour of the 3lO!=f! to minimize erosion and 
cons e rve moisture. Prior to harroving, areas will te 
fertili ::?d at ~h~ rate deter!llined f rora the soi 1 analyses . 
Dril:L s~ing of pt"epared areas will be c:::mduct.ed after 
October 15th ar.d pt:ior to i\pril 15th. 

?our seed mixtures will be e:::iployed to create a diverse veg
etation C:O!t!munity and to reestablish the affected land to 
the ?-="e:mining ?Otenti al. The upland seed mixture (Table 
R?-7 ir. the applicant's Reclamation Plan) 'ltill t::e planted on 
the majorit.y of . the area , -.,hile the lowland seed :11ixture 
(Table RP-7) ...,ill l:::e confined to dra.inageways. '!'he improved 
pa.stureland seed mixture (Table R?-B) will be used to 
restore dryland pastl.lI'.es in Secticns 14 and 15, T57N, R8.(W. 
The hayla.nd in Section 15, T57N, RS~ will t:e reclaimed ._.i th 
a mi.xutre of alfalfa and smcoth bromegrass (~hibi ts RP-2 
and RP-3 in the applicant's reclanaticn plan). 

(" 

-:o pr:ovide ~or secondary uses , suc!l a.s wildlife habitat , _.[", 
SM!.!b see<l w'ill te planted with grass seed (Table RP-7; Rec- ~ 
lamation Plan). In addition to this gene::al planting , 
selected sites such as crainageways and t~,e crests of slopes 
will re~ive sp:,t plantings of rubt:e::: rabbitlxush , cormncn 
,,,interfat, skunkbJsh suuac and weste=n snowter::y. These 
augmented seedings w'ill be at the s c1ne rate note<! in Table 
RP-7 . Prop:,sed lcc~tion.s for t.,ese aug::iented seedings are 
denoted on the reclzmation plan raaps (EXhi bi ts R.P-1 and 
RP-3) with each symool repcesenti ng appcoxioatel y ont.-ei ghth 
of cne acre . 
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A vari~ty of t.rees (Table aP-9) ...,ill also l:::e planted at 
sites that are suited to t!ieir growth charact.eristics. 
T!"lo~e ?,:Op;::,sctl sites are denote-tl on the r~cli!l'!lation ptan 
:naJ?S (Ddlibi ts RP-2 and itE.•-3) ...,i th each syml::ol rep: esenting 
one-eighth of a,~ acre. _:A density of 40 tree!3/acre for the 
upland sites '"'1.ll be r ~established to c:::mipliment the FCim.a.cy 
land use- of livestock p;oducticn. 

Annual rep::,rts filed by existing 111ines in the ?O',o'cer River 
Basin, including the- present applicant and elsewhere in 
W~ming, contain results c! revegetation efforts. The~e 
refOcts indi~te that reclUiation is rossi':lle. The Big norn 
Mine is located north of Sheridan and is included in B~~•s 
Final En•nronmental Im?a,ct Statement for the ?o",,,'der ~i ver 
Basin. 

In evaluating the compliance, the fallowing i tens soould l:::e 
considered: l) t~e baseline vegetatioo inventory ..iust be 
sufficient to :fulfill t..~e test for determining the success 
of revegetaticn; 2) a plan is pi::-esented to establish a 
div-erse~ per::n.ane!'lt ve~tative cover on all aff~ed lands of 
the s~e seasonal variety native to the are~ or of a sp!cies 
tha t will 5u-pf0r~ the app:oved post.."'llining land uses; 3) and 
tha.t a plan is pro•rlded tor the .:1an.ag,?ment of reclaimed 
areas and their respi?ct.ive control areas. 

Th~ characteri.stics and values of the various reclamation 
spaci es discussed \:'\dee 1=0s t:nini ng !.and use l:::elow, provide 
evidence to sup?=)rt the applicant's cl ai::1 t hat the 
1=0s tnining land uses will be equal to t!ie FC e:iini ng uses. 
The pre and p::,st:nining land uses are gr azi.ng land and wild
life habitat. 

Vegetative ~odu~i vi ty, cover and CO!!!FOSi tion will be 1:1oni
t~red yearly on reclaimed areas and measured acc:)rding to 
the Land Quality Division's Guideline No. 2, or other 
approved Cletl-ocs. 

.,,,..---:--
/lj':';~ . _.,--....... ... 

I'~. f • ,, 

/. -\ 
During the ~~se cf the mseline study, co:1t.rol areas were.: , 
established, one for eac!i major vegetative t~. These 
sites , located throughout the p?r.ni t area, wi 11 be used to 
cocpare pre and post;nining vegetation. 

.J 

1,·;:-r: 
I \.t_ .J•.._ -

• I, .,, 1) I 'L'T" ~· ' ) 
,. L ... LI • ' h • 4 

1.\1. 1/ 
. t-·-r • \ 

. . -,, . . . ''/ 
~-..._: .. ,-·;:,•' 

(2) enviroruuental Consequences 

July 2015 

Native ve~tatioo t~s identified and .map~d w-t thin the 
i::ermit and z:nenc::ient area include: 3ig sagebtush-Western 
..,heatgrass, big sagebrush-blueb.Jnc!1 ...,heatgrass, western 
vheatgrass-needl.e , thread green needlec;rass, big 
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s.i\getc ush-slcun lc!::::ush sunac, d~i c!uccs forest, and p:,nderosa 
pine-Rocky Komtain ji:.1i~r. Ex.~ibit D8 - 2 illustrates the 
distribution of veg:! tatioo t~s wi ~hi.n the ~ti.lit area and 
~hibi t D8--4 illus tr ates the distribltion of vegetaticn 
t~s ...,i thin the >.mendment one- area. Eoth of these exhi b
its are located in Vol 1.ne 20 of t .h~ i;:ermi t document. The 
vegetatioo types are discussed in 1'.ppendix D-8 and the data 
collect.ed an all sites is :i;::cesented. 

The ·mencment one a.rea consists of three sepuate areas: 
Pit 3 expansicn,. Scoria Pit, anQ overt::urden dump. The data 
\las C:Jllected on the three- areas in 1980, 1981, and 1982 
resi;:ecti vely. 

Table 08-3 in App:!ndix o-a of the application pcesents the 
plant cover (\), produc::ivity (g/m2), and sh.cub density 
(nu::iber/m2) values C:Jllected on the three sites for o:mipari
son ?lr fOS es • 

The direct vegetation impacts caused "t:rJ the dt'!Stru~ion of 
1,950.5 . acres of e.:ci.sting ves,etation (1,157.5 acres of this 
has already been distur~d under ptevious ~rmits according 
to the ap-;?licant's aMual rep:,rt received by LQ:) A.ugust 25, 
1983) would not l::e remedied until reclamation of the area is 
~pleted. ~he applicant plans to reestablish plant commu
nities c:,mp:,sed of s~cies with equal palatability to live
stock and wildlife as trose existing before tn ining occur red 
in the area. 

S!-ort term i::npacts associated ...,i th vegetation removal during 
consttucticn and . operational Ftlases consist of r:otentially 
inc::e~sed erosioo 3nd habitat loss for ...,ildlife and live
stock. Long ter.:n impacts fOtentially c:::msist of a degrada
ticn ot livestock and wildlife forage p:,tential because of 
continued erosico, invasicn of undesirable plant s-pecies, 
and reducticn of species diversity. These im~cts are 
insignificant since the vegetation types to t:e disturl::ed are 
com::ioo in Wyoming, no critical habitat will t:e disturbed and 
no threatened ot: endangeced plant si;:ecies occur on the pto- , · 
p:,sed mine site. 

' 
An indirect irnpact ....auld result from the du.st f rem haut-
roads, blasting and :niningactivitieg that -.,outd 'c::e dep:,s
ited on adjacent V'l?cr-tation which would :nake it less palat
able to livestock and wildlife. Also, this accumulation of 
dll.3t on the vegetata~ion would de~ease the growth rates of 
t..~e ves,etatioo doo to decreased fi,otosynthetic activity. 
The a?f)licarit con=nits to controlling !ugitive dust by spcay
ing watet on the dit~ roads. 
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':'he greatest sec::mcary impact wo:.ud :.e t:ie loss in diversity 
of s::rucs and for!::s for wilcli:e use. aowever, ar!:if:cial 
seeding as well as natural coloni:2ticn of shrub ar.d forb 
s-:;:iecies .::c:c. adjacent u.,~i"st:ur!:ec areas and from seeds Fr2s
ent i~ the rea?plied topsoil should increase the diversity 
over time (as should be eX?-cted • in any case of sec,ndary 
suc~essicn). It has ~en srown :or · example, t:iat big sage
br~h will ~ove i~to an area fro~ seecs present in t~e 
rea~pliec to:;:soi.l as !:ast as if it had been incluced in a 
revegetaticn seed mix (Clarke anc DePuit, 1980). 

No t~eatened or endangered species have been observed 
wi_thin the E)enni t. a~ea. These observations are sup:erted by 
t~e Depar~~ent of Interior's :inal Enviro~Jental Stat~~ent 
for the :::astern Powder rtiver c:::,al region (3L'i 1979}. 

1. Roads and Other Transp::>rtation :acilities 

(1) -E"Jaluation of Ccmpliance 

No new reads are planned for develop;ient during the renewal 
ter~. T~e haulroads to Pits 4 and 5 will be reclai~ed dur
ing t~.e :enewal ter:i. 

( 2) Envi rc:--.:nental Consequences 

,\ny existing _environr.lental im;?acts should be decreased with 
t~e eli;:unation and reclamation of the haulroads g:,ing to 
Pi t ~ o' s 4 and 5. 

:n. Eui!dings and Facilities 

(1) EValuaticn of Conpliance 

The ap~licar.t ?="OP:,Ses to build a new office, chanqe house, 
t:uck washing facility and eX:)lcsive sto:age magazine to 
replace existing st:uctures. ':'he :iew constru~ion was pro
:esed in the existing approved ~rmit so the renewal has no 
c.'ianges. 

(2} En-ri ron.:1Hmtal Con.seq-..le:ices 

Any change in enviro:1.-nental il!l~cts resulting : rem the con-· 
struction of these new f~cilities will ce insigni:icant. 
The sanitary treat;:ne:,t facilities for t:ie new :,uildings has 
been previously a_?Proved in the existing permit. All build
ings and facilities will be removed and the land reclaimed 
~h~n ~i~i~g is :::ti.shed. 

n. Pri:ne :a!'~and 
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(l} ~Jatuaticn of Cc~?l.iance 

A ?ri~e far:-:-..la~d letter for the amen~~ent one area is 
i~cluc~. There is r.o ?C"i~e Ear~land o~ the ~~en~~ent area. 

o. ?ost~i~ing Lar.c Use 

(l} Eval.~aticn of Compliance 

July 20 15 

T~e applicant's reclamation plan is required to establish 
FCSt~i~ing land uses which will be e~al too: gt"eater than 
the highest ?'(:evious \!Ses, and this plan must ce achievable 
(Chapter IV, Sec~ion 2.a.l.} and i! an alternative land 1.:se 
is ::;ropose<l the applicant "11.:St pceser.t approp::iate plar.s, 
ccmmit.-:ients and approvals (Chapter II, Section 3.:>. (12) (b). 

?he :evesetaticn plan pco);X)sed by the applicant is desc:ibed 
ai:ove. This plan .will have the ::=otentiat of ret'Jrning the 
premining land uses of livestock grazing and wil~life habi
tat. 

~te Big Hern Coal C~pany•s reclar:iacion plan is designed to 
reestablish the pre~ining land uses of livestock grazing and 
wildlife habitat. It is the applicant•s goal to restore the 
area to a le•.rel. of product.ion, ci versi t~•, cover anc erosion 
stabili~y equal to or cetter than t~at which existed prior 
to :nining. 

Two .;:er~anent: water imp::iunoents are al so c=itannec as part of 
fir:31 :eclamation. 3ass Reservoir is located in Sections 15 
ar-.d 22. Tro1.1t ;teservoi r is locate<! in Sections 13 and 14. 
c:x~i:>it ;{P-1 sro'-1s the ~stmining land uses :or the mine 
area and ~s located in the applicant's reclamation ?lan. 

Since the ?resent land use at the Big Horn Coal Corapany is 
ind~strial, it is necessary to ch~nse the land use classifi
cation in the area of the t~o fi~al ~~ter imr,:cunbents. 7he 
c.1a:,ge :.n 1.and use for B.1ss Reservoir was a99roved by the 
St-=:ican Area ?l.3.:1ning rlgency on ~1ay 15, 1981. ?he ir.lsx:>und- . . 
raent was app:-ovec ~y t:.e D:::Q on August 27, !.981 wit:-. the , 
approval cf Per:nit ?:-:o. 213-Tl. The State E::igineer' s office·: 
appcoved the i:n?=)unc.r:ient 0:1 July 12, 1978 and issued Per-::\it '
No. 7901R. The Wyomi:.g G.?me and Fish iJepart.--nent gave a fav
orable response on Oec!'am~r 18, 1980. ~he su.c:ace is owned · 
by the Big Rorn Coal Company, therefore, surface owner con
sent for the land use change was not =equired. 

~ro'Jt Reservoir is planned as pa:t of the ~inal ceclamaticn 
?lan in the .b,.rnenc.'!ler\t One ar.ea. 1'he primary lar.d use clas
sification for this i~p::,CT:c.~ent is recreation which includes 
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fishing,. piClicing and camping. 

The chin~ in land use was approVl?d by the Sheridan Area 
Planning >-.gene:-/ and endorsed by :.he Wyoraing Recreation Ccm
tissi cn in Dea:;::iber, 1982. The desic;n dra·...-ings ha\'e tr.en 
sut::iitted to the State Engineer _•s office and are rending 
ap;;,roV<ll. The Wyoming Game and ?ish Cepart:=ient has 
commented on the plans. 

The- surfa~ c,ntaining Trout Reservoir is owned by Pe.tl!r 
Kie.,,,i,t Sens' Co:npany 'tt'hich in turn owns and O'fet'ates the Big 
Hor:, Coal. Mine. SU:t:a.ce o-..ner consent fo:: the land use 
change is c,ntaine-d in Addendum RP-1. 

!n the event the imp:rnnd:nents fail, even after exhausting 
all available and reasonable technology, the alternative 
vi.11 ~ to backfill the failing imp:,unc:nents. aa.ss Reser
voi: '-'Ould ?:e bacld:illed U!Sing material frO!IS Pit l. ~pcox
L-nately 2,370,000 cubic :_.r-a rd.s of matP-rial will be required 
to b:icl-fill Bass Reservoir. Trout Reservoir w'Ou.ld !::e back
filled uzing material f:om- the Pit 3 and Amencment one 
areas. A;)proximately 19,340,000 cubic yards of material 
will te required to backfill Trout Reservoir. Exhibits RP-4 
and RP-5 sh:::iw the al ter:iate recla:uatian plan as if t:oth 
bp.::it:nc..:icnts were backfilled. 

WilcJ.ife habi. tat will be reestablished on disturt:ed areas 
..-- wit.~ th!! s:u: ub and s~d m!.xtures listed in Tables RP-7 and 

R?-8 in the Reclcnatioo Plan which include species of docu-
1:lented for age value to wildlife (3laue r et al • 19 77, 
Mc.Arthur et al. 1979) • The general planting of t~ese seed 
mixtures "ill also b.! c:,mpliment.ed by SFOt plantings of 
adc!i tion.al shrubs, fores and trees as disc-.JSsed in the ~ 
cies to be Seed~d narrative of the applicant• s reclamation 
plan. ,\pproximately 2\ of t..~e af:ected are3 will be 
selected to receive sp:,t planting of shru!:ls and a density of 
one shrub per square meter 'tfill be established. 

Reveg~tated art?as az:e _p:-otected by the appliC3nt fro:u uno::>~ ,. 
t::o~led gr atlng until final t::ond release is received. A, 
ir..in!.ng ?rogresses and a re vegetated a.rea can b! c;=a::ed wi t!'f 
out disruption to the or;eratic:ns, grazing by livestock may 
be ~ployed as a :nanagement tool. Measures such M mewing, ·. 
.... eed s~raying, fertilizing, and b.1rning will l:e c::,ndutted 
for a ~ricd of at least five years to c::ont:ol weeds and 
~sts. T~se ac~ivities vill te coordinated ...,ith the Sheri
can We~ and Pest Control Agency, the soil Conservatiai Ser
vi Cl! and the Wyorai:ig Ceputment: of E.:wironmem:al Quality. 

Nor.oal and reasor.able husbandry practice ..,ill also b! fo!.-
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lu~ed to er.scre that revegetation will :-e completed and :he 
?)St:;\ining la:-:d us~s are ac!"\ieved. 

(2) £:,vironmental Conseq~er.ces 

As of Augt:.St 1983, 1,157.5 acres have teen disturted by the 
ap~licant at t~e ~esent location. ~~ ~dditicnal i93 acres 
are sc~eculed to :::e c:.st •Jrt:ed under the current applicaticn. 
Reclaimed l and .,.,ill not te used for g::-azing purE=Oses for at 
least 2 years after reseeding in order to give the ve<3eta
tion time to t:ec:::me established. 

T~e major edverse envi :-cr.n,ental ~nsequences of t~e ;:,r:-oE=Osed 
action on land use would l::e the reduction of livestock graz
ing and less of wildlife habitat on the mine plan area dur
ing the period of mining and recla::iaticn. This would result 
in sro.ct-term acverse im~cts on l:.vestock p-coduction and 
'wilcli:e habitat. ?lanned recla:nation is expected to return 
the ~•;er a;,d :;;rcductivity of the cisturted .!.ands to similar 
or hisher levels and quality relative to that supporting 
?t'e.'!lining lar.d uses . ..,i t h:in ten ~ars of reseeding. 

'!'he greatest sec:::,ndary i:.1pact w"Ould !::e the loss in di·.,ersity 
of sr-..r ubs and : or!:S for •,.Ji ldl i fe t:..s-:. Ro...,.eve r, seeding as 
'well as natural i:ivasion of shrub ar.d forb species from 
adj aO!nt areas sh'Juld i:1c:ease t::e diversity over time (as 
sr.ould !:e expected in any case of sec:::,nda.ry successicn). 

p. Cultural Resources 

(!) EVal!.!ation of Cc:npliance 

Cultural resource work at Sig Rorn ~gan in 1974 when 
~ichael Metcalf •,;as retained to salvage a site near >.cne 
(48SH231). Hetc~l= :4rtially excava::ed this sit~ and deter

::1i:1ed that its ?,:"O!::able ~'.ln~ion 'was a hu.."'lter' s overlook 
alcng Gocse C.ceeK (Addend~ 03-A.l. Based ur:x:,n cultural 
:naterial, ~etcal! ?Ut t::e site wit~n t.he £2.rly and Late 
~1icdle ?.cehist~ric Pe:iocs (5000 3C - 0 i\D) and the Late 
?:ehistoric ~riod (200 AD - 1000 AD). 

Ir, 197 6, Michael L. G.cegg, Mineral Research Center, sur ~ ~d 
75 0 acres that were planned to~ mined. '!'WO archeological 
sites ( ~8SH3 36 and 48Sr.3 37) and six isolated fines were 
rec:>rded . ~~eithe r site .,_.as felt to te eligible for the 
~ati onal Re giste= (Addendu:n D3-3). 

Mar vi n ;, o ~ i n 1 9 77 condue':ed a survey of a!xrnt 235 ac::-es 
scat t ered a:;c:.::,d Big Horn :~ir.e (AccerY.lu.n D3-C } . T!"'lese areas 
'w'ere soor:-ter:-:-. lea se :=arcels a:.c ·..Jere !.a::er res.;r-.Je:<?d by 
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:Hchael ~etcalf in 1980. Hoyt. located only one site and 
rec::::'.)mr:1er.ced t:,at if anydist:.1tbtnce was planned, the site :e 
;,o::e t:-oroushly stucli<:!d • . '.·tetcal:' s work satisfiec this r~c
~l'iiendatic.•1. Also in 1977, 3:J~ ~ur:ay ccncuc:ed a histo:i-: 
c.tl overview of t.he ::tir:e- area (;;p~.idix D2) • 

Michael Gregg resLrned · his work in 1978 with a 150-acre sur
·1ey and t~e trenc:-.ing of one site to det~r::ii:-.e the pi:esence 
of sut:surfac~ ·aeFCsits (A.dcend':.l J3-u). ::>u:i,.g the survey, 
t: ... 10 sites 48SF.250 and 43Sn25l, were located. Although 
48S:!251, t!'le rl idden Water Shel te:, was tested with a l::acx...'r\oe 
.,.,it!"l negative results, Gregg fel~ t!iat the p:>tent:ial for 
material still exists so t:efo!'e any disturta:ice is planned, 
the site srould l::e :11ore syste.'tlatically examined. Presently, 
the site is outside of planned distur r..ance areas and no fur
ther work is necessary. To er.sure t:iat l!!lautro ri zed distur-
1::ance does not take place, general ~otec<;:ive measures have 
teen established fer the ~ir:e. T!iese are ciscussed belcw. 

In 1979, Mineral Research Center was con~.r:acted to survey 
t!ie Jensik Hill-southeast Exter.sion areas (Addendum 03-2). 
T~s work was carried out by 3::l:inie Hogan and Paul Anderson 
u:1der th~ supec-V1.s1on cf ~1ike Gregg. '!'his sizvey co...,--ered 
5,220 a~es of oot!"J historical and archeo!.osical re:nains. 
R.e!:lults inc!.uce t!"le locaticn c= ten prehistoric sites and 
ten historic sites. Clearan~ :or this ret=0rt was obtained 
on 6/03/80 · :rom the Wyoming State ::iistoric ?reservation 
Officg. A co,;;:y of t!'lis letter can l::e found at the end of 
Adderxhzn D3-E. 

Work continued at Big ~orn curing 1980 when ~e~calf-Zier 
hrc."iaeclogi sts, Inc. surveyed l, 000 acres and tested two 
sites along the relocation route cf State R igh'w'ay 338. our- _ 
ing the survey, 23 sites we!.'.e recorded, 17 of which 'w'ec-e ri.i,"4' 5?.~ 
:e! t to recuire addi tio:ial work tefore a National Reciste .. :t • ·--~~ • ~ ? 
evaluation could !:::e ;nade. The t·...,o sites test.e,:1 were ?3-!.'.t 

O 
FEBl985 •,i 

the 23 located. ; RECEIVED ~ 

':'!°lree re?='rts c:mcer:ii:,g t:-.is w-:nk were .!.ssL-etl. ':'!'lis i: ~;- LAND~f!~ Df'I;'>~~ 
~cause two projects were invol·.--=c: t!"le relocaticn of State .;1/ti •. ~ \.~ 
Highway 338 and the ?-rmitting o~ the e,c:-..aPsion cf Big 3ocn ·-•d ~\u'-' 
mine ir.to Pit 5. Addendum DJ-:' contains t::e overall re:ro:t 
for HZAI' s 1980 work. Addend~ D3-G contains two rep,cts 
focjsing IJ?:)n the highway reloc2tion work by ~ZAI. These 
t·.io reIX)rts are s:adley 1981 and gac-rell and Mc.,ern 1980 • 

. Clearance for the c-elocaticn of :iig!1•,.-ay 338 was granted in 
19.31 by the ·.-1:10rning State Hic_;:way ::,erart..-:ient and the State 
Fi5toric Preservation Of~ice. ;.;t-,ile obtaining clearance, 
Kiewit ?!ining & .Engineering Co. asre~c to .resurvey the 
ac~u.al highway c-cute. ':'tis was done during early sl.t:l::ier 
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1581 by nas sler. One acdi ::icnal site {<.8Sn230) was 

recorced, as .,.ell as the reloc2.ticn of the p:eviot;3ly icen
ti:i~d sites :iy ~oc;an. ~Jene of ':.~e se si t es re~ui::e adci
tional work. Since t~e rer:o~t ~y ~assle!" CJveri:ig t !:e rt!lo
caticn of tte hig!-iway does not c!i.:-ec~ly ?,?r::ain to t!":is s;.:!:::>
rnit':al, it is not re~odu~d in t~is ooc--=nent • . I:-.stead, 
copies of the rep::,rt can t:e obtai ;ied through t~e H~mi:,g 
State :Iistoric ?reservaticn IJ~fice. 

With the expansicn of 3ig Fior:, :,!ine into ?it S, cne si':e 
(43SE447)discoverec! by Metcalf was tested and evaluated by 

Ca.:r.1en Sheldon, ani versi ty of Ncr'::!': Dakota (Addendt.m D3-~} • 
?his site ?(Oved to lack any ?=)tential for t~e ~ational ~eg
ister. ':'his work was also carded out during t!-ie sunmer of 
1981 and a clearance letter froi'J the ~-7yomi ng State ?.istoci.
cal. Office can l::e :cund at ':he end of rtddendu:n n3-H. 

Du:-ing ,\ugust 1982, several archeological sites tocat~ by 
l~ZAI in the ?it 3 area were revisited. ~etcal~ originally 
re~mrnended that seven sites t:e tested for s ucsur:ace dep:,s
its. Follcwi:1g tr.e examination :iy :=i:assler, it was decided 
that these sites did :1ot :neet t!':':! c:-i!:.eria for the ~aticnal 
~egister and ~ere not tested. 7~e report detailing t!us 
evaluation is contair.ed in rtC::!er.c~ !)3-1. 

On May 3, 1983, a :ie.ld checl< of the ,l\nencrnent One area was 
ca~ried out by t~e W~IOming State ~istoric ?reservaticn 
Office, the W~mi!ig nepart:ner:.t of :::nvircnmer.tal Quality anc 
the Office of surface ~Hning, 'Jnitec States DeP3-rt.-;ien::: cf 
the Interior~ .\t this time, it was decided that no further 
work needs to l::e· ccne at 48SH438, 48Sn439, 48Sii44l, ,;asaH2, 
4853'4~.: and 48SR44S. In acditicn, cultural sites 48SE2Sl, 
48Sn3SO, 48Sn354, 48Sn436, 46Sn446, ~8SR453 and 48SH455 are 
outside of Big 3orn cistcr':::ance area and will be p:eserved .....- --;7_-
2nd !?COtected accorcing to the general :.ie~:jures outlin/4'~~-<r•,{~-

!::e l °"' . , <::t 
r'1_1 FE~l ~.: 

At this :neeti:ig, it was agreed t~at the cnly wor'.< ::e:-;iai fo,g RECEIVED 
in the .b..r.lenber.t One area invo1..·.--es the SCl'-~eil:eis h:::!.lest~d ,. . .,, :~· 

. . '"- 1.Ai4L QUALIT':' 01,-. :.J 
(~8S?.437). 3ig iicrn Coal Co:n:,:any will reco::d the :X)Y5l • Cll!iT.tll . ,: 

manifestaticns of the hc:neste3d prior to disturba~ce. 'r'hi •,. _ 1-::· ',, 
will invol·,e Eboto~ap,s ar.d scaled drawings at the site. -:._~_/ 
Thl.s data will be placed in a ::e;x,rt and sent to the W-yoming 
SP.PO and CEQ as ful:illment cf thls c:r. .. "!libent. •,1i t!lin 90 
days of field work completion. 

In 1981, Jason Lillegraven c:::,ncuc=ed a ~leontological sur
vey for t~e 3ig ?.orn Mir.e. He concluded that t~ere were no 
sisni !icant t2leontologic:!l cep:::>si ts at 3ig rior;'I. His 
reE=Ort is re?('oduc:ed as ll-.ddencl.!'n "J3-J. 
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Recently :lanny -....al '.<er, University of W~:ning-Lara.--:iie, 
r~ceived Pleistocene fauna ::e::ieins ree)ve::ed from ?it 3 at 
3ig Horn a :ew ~ars hack. :'!:ese rernair:s ca.':le ::era 
?leistocer.e gravel des,s-t ts in Sec.::ion 14, ':'57N, il8~W. The 
geolo~f ar.d soils cata :or tte A~e nc:nent o~e area are cis
cussed in Ap~ndi x ::>5. T!1ese .· cat a are available to 
p.alec:'\tologists who are interested in the p:,tential for 
edci ticnal ?leistc~ r.e ver te:::rate : cssils. ~ie~r t::eless, 
3ig Ror-:1 Coal CG:ilpany, in order t o ?t"Otect significant 
dep:,si ts will notify the W~ming DEQ of any ?3leontological 
re:nains discovered during mining acdvities so thet quali
fied i?!rscnr:el c~n evaluate and salvage such ;naterial. In 
addition, all fcssil material uncovered during :nining oi;:era
tions will !.::e c::,l.lected and sent to the University of 
W~ming for t!'lei r analysis. 

Cultural resource 1o.'Ork at the Big ~orn Hine l:egan in 1974, 
and 10 rep:,::ts have teen subnitted by the applic3nt si:-ice 
t!"lat time. Only those ·~ri t':en af':er 1979 meet current F,er
fornance standards. ?rior to 1980, survey :uetrodology was 
condu~ed ;nore intuitively. S'/stematic sampling desisns 
were vir~uall:, un:Oown, or at least not utilized. Survey 
coverage was biasec toward "likely" site loc3tions, result
ing in a skewed reI=C"esentat.io:i of ?rehistoric settlenent 
patterns. Ri~rocsly defined inventory metrocs are required 
t~ay to insure that a representative sample of all site 
types a:e fo:.=1d. ?:ior to 1980 site definitions varied con
siderably. Today, a site is c:Jnsidered when two or more 
artifacts are found at a SF,ed.fic locus; isolete<l finds are 
sinc;le objects. The use of "?=Ominantn and "indistin~" to 
desc::-i!::e cultural material by ciogan (1979:34), with a real 
artifact der.sity criteria for each, is not considered 
acceptable i'Tlettx:>dology today. 

:.., ; 7:r, . . 
Forty-nine cultural r esource si-;es have b:?en located at :ayJ·:_i- <{;, 
?.orn (Table D3-.!.). :line of t~ese sites ::er.;-..1ire ad.di tio114:l 
... -orl< :,efore field evaluations can !::e made, however, si~e 
these sit.es are outsic.e of pro?=)se<l disturt:an~ areas, ~c RECEIVED 
fur-:~er wo~!< is pla~nec.. Ta':::>le :l)-1 cepi~s the 49 cultur · .3. LA•L'QUALITY '.Ji'l.>J 
resource sites at 3:.g :iorn. ~- 01!>1.lll ,,· .. 

·, . ... _ . . : . 

Fo:tunately , all of the area inventoried pt'ior to 1980 that 
wi:l t:e distur!::ed by mining has teen distur~d. All new 
areas of cistur!:ance have !::een sur•,reyed by current ?f!rfor
r::anc:2 st.ancarcs. Stould new surface disturt:ance l::e planned 
:,,ithin any of the areas surveyed prior to 1980, only t!ie 
f!elcworl< and analysis need !::e rec;:-..1i red; the previous stud
ies ue a useful fra:nework for further work. Sane areas 
wit!u.n the :=P-!':nit b::>tZ1da.cies have r.e~r beensurve~d, e.g. 
Section 16, TS 7N, .R8~-l. These a:: eas, however , have either 
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( 2) 

b!cn distux:ced mder the pcevious per:.1it, or will ;ie,nr be 
disturl:cd . 

The )?ale~1tology rep,i:t meets c-..1rrent perfor:nance standards. 
In a let!:cr to W0?.0/LCO catcx3 ?e.xuary 15, 1983 the Wyoming 
Geological survey desc:i~d the rep::,:-t as an •ace
quate• effort. The letter further requested inf or::iation 
regarding the extent of Pleistocen~ g::a~ls ~ithln the ~r
mit area alter i:eceiving infor~tioo !=on:i an amateur c::)llc.~ 
tor th~t carit::ou ~ossils h~ b?en rec::)vered from ?it 3. The 
area in suestion has been troroU<JhlY mined and no further 
disturbance of ?leistocene geologic strata is planned. The 
applicant has ;:romised on ?-tgeS M.P-148 and 149, however, 
~,at any ptlecotological re.."llains uncovered by 111ining will be 
rep::,rted to WDEQ/LCP. The !lame com:ni cent has also b?en 
made for cultural. resources, DJ-6 (Vol. 4), along with other 
general protective measures including restriction of 
e:nploy~e- access to si9-ificant sites and the :noni taring of 
all sisni!icant sites oVt?r the life of the mine. s--~cific 
eotnmibents to preserve archeological sites 48SE251, 350, 
3S4, 436, 446, 453, and 455 are made by t !ie applicant on pp. 
MP-148 and 149. 

Environ.oent.u. Consequences 

Alt!'ough a nu-nbcr of arcooological sites ...-ill t:e destroyed 
by the f'rOF=)sed Clir.ing ope::aticn the infor:naticn c::)ntained 
in these sites has been recorded for p,ste.dty. 
A.rc.,eological si tr?s u e irretrie-...-able r csourc:2s in the sense 
that once the artifacts are re:noved f:om t.hei.r context (the 
sites) 1:aluable environ:nental and locational data cannot be 
recovered by future , more refined scientific techniques. 
This !.oss is mitigated to a deg.:-ee by the use of 
state-of-the-art techniques pcesent. as much as i;ossible. . ,;._--;:-;-.--~ ..... 
The maxim:.xn practical <!:':\Ount of infon:ation that t!1e , ;:'' 

1 
·.:,>~ 

resourO? contains \-las l:een recove::ed for fut.ure lal::oratory /·'· ,., · "-"!. 
st

udy. . ~'·~·:·. 11.;G~,VtO 
One final envi r-cnme ntal. consequence cf surf a~ r.aning ::i~ t .,. . U•~-:iJ (llJ/,l If~ .:O!"J , ~ 
t:e menticned. T:te olde-:;t, cost deeply buried, and mcst Dl:.·1.,!t •\ 
L'I\fQ::tant a.rcheological sites usually sro~ :i.o traces du=ing ',· . . ?_,.,

1
, . ~;. ,.•.:'>)/ 

a surface inventory. They exist at the interfa~ of -----· 
Pleistocer.e and Holocene stratigr"'fhic levels. It is highly 
p-robable that. surface mining for coal in Wyoming ...-ill 
uncover som~ of these sites. Company personnel soould :e 
:nade awar~ t!iat there is the p:,ssi bili ty that the oldest 
archeological. site!: in this c::)tJntry ~ay be discovered by 
surf a~ !!lining o~rz.tic.,s. 

q. .Uluvi al Valley P'loor-s 
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(l} ~all!ation of Ccmpliance 

Julv 2015 

Oeter:-:1i:1ation 

The Sta -ce i)eci.'.;ion :)oc-~ent for Big :-Iorn Coal, ?er:ni t ~o. 
213-Tl , (!ated A.1..-gust 21, 1981 icenti~ies the Tong\J-l! R.iver as 
an Allwial Valley Floor . ':'!1e Tongue Riv~r flows thro uc_; h 
t..'ie a.-:-.end.-:ient one area and is al so an .?..VP on the c:!:":'ler.c::ient 
a rea. This is based on a ce~ndable supply of adequate 
q-Jal i ty ,...ater for i rri<_;:ation; tO"fOg::-aµ1ically suitable a reas 
of pca~ically :nanaseable size .,,,ith soils a:ner.dable to irri
gation; historical water deV!:!lo;::nent ar.d :;:otential suoirri
gatic., . The extent is s.t-own en ~ap ;Jll-6 of the ~rmit 
application as the te=race li~i ts . T~ese are not t o be 
r.ibed wt will !::e ci s t cr t:ec and a£ f ect ed and agr i c-Jl tu:: e 
will te interrupted . ~o other craina<r-s c!.!'e of significant 
size or lack the str<?am laid rlep::,si ts necessary t o !::e a n 
.til1.:vial Valley Floor •,1it!1in tl-.e renewal and/or a:ner.d:nent 
areas. 

Significance to Farning 

The r e a.::e 4 far,¥ r a nch u.,i ts that have cev~lo~d ag: i c-Jl t.t.:r e 
on s ome ~rtion of the i\lluvial Valley Floor. There are the 
T~r-::y , Shr e i~is , Sanford and !::>eLapp or;erations . The ~est 
directly affected will b? the Sanford unit •,1hich •,1ill te 
used :or s~il- ar.d to:;::soil storage, and which 'will lie 
'!:etween the ?ermar.ent i~:;:ounC1ent and the river . 

Acdendu:n D-11-A of the :;er:nit a?plicatior. c:,ntains the 
infor:natic:i necessary to make si91ificanc~ to f armi:19 deter
rainat::.cns , and i t was :;:ossible to deter:nine the p-:or;er 
values f::o:u the infocmation provided. 

'!'err""I Unit 
0~--:-~?!.., 

,,, ) ' . /' 
.\ tota'l of 2t.3 acres of land under varying rnana(_?e::ient ,-.· . '·•' 
sc::e:nes cocl.d supp::,rt a total ,:,f 30.03 a;iimal units . Usii"lg , .' 
the fo • ula P=3+(. 0014 (animal u:,i ts over 100)) f ::o;;i Chap::er I; 
!I! of tl":e LQ) =tUles and Regul3ti.c:.s, the !'arm ca:i to1.erate l":_-

\ 1 •·. -:L' ~ut.W' 
up to a 3 \ less . iJ istc:r t:an~e ·~i ?in the ~r:ni t b::lcr\dury of '-;.__ .. ,: 

: t· 
l, ,_\ 

11. 6 ac::-<? s wo uld net t:e a s1gn1f1cant loss . Howeve r , n o '--'..:,, _· _ 
dist,;r!:::ance o r mining o r interruption of farming a~ivi ti es ""'-
i s e:q::ected . 

Sc~reibeis Gnit 

The 500 acre s of the Schrei!:eis \.t"li t ould SU?p:nt 35 . 48 
anirr.al t.=1its. Using the formula for significance , the far::i 
uni t c::,uld tol e=ate up to a 3% less . Total "fOtt:ntial l oss 
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to the !arm is rnuch less than l\. As with the Terry unit, 
no disturbance is · expect.ed. 

Sanford Unit 

The Sanford unit is the c:: i ti cal area on the /..VF since it 
contains a large irrigated terrace- that \fl.11 be di.sturt:ed 
and fa.11.s a.lrocst entirely within the a;:ie!'rlnent area. ?ages 
D-1..1.:i and D-1.ln of the fer::ii t application st.ow that the 
applicant has pccp:::sed dist~ !:a.nee on 3. 3 ac::-es of the AV/. 
This is an insignificant c!isturl::ance- as far as total far.l! 
p::-oduction i.s c:::,ncerned and is a.lloved by law. The re!llain
ing 18 ac-res of disti.:r J::ance is on an area of t.'"le far:t that 
i s not AV?. 

Der..mo Unit 

A total of 138. 29 ani::na.l uni ts were raised on 850. 0 aqes- of 
· land. An allowable less of 3.05\ was obtained from the sis

.i.ificar.ce for:nula. ?otential disturbance will affect 1:1uch 
l~s than 11. However, no dist:ir l::ance i.s ex;ect.ed. 

T!"lc ~op:,sed cistl!!'tance to the A.VF is not significant to 
2ny of the far:2ing operations. .Ul dist:i.rted AVF \fl.11 
ei t.her have its 
adj ace nt to t:-ie 
all apf)licable 
?lo::>rs. 

func~ior:s restored or replaced i::imediately 
area. The application is in compliance with 

rules and regulaticns on Alluvial Valley 

(2) E:n·n.roruaental Consequences 

The prop::>sed 1uining operaticn should have little or no 
effect on the adjacent AVF. Mining of alluviun is planned 
and the ter:ace of t.->e Sanforc! farm will r:e used for topsoil 
storage and a dilr;e foe the permanent imf(:)unc:nent. The vol
une of .,,,ater in the .strea."ft and alluvi~ sh:luld masJr; any 
sh:Jrt ter:m dr:awd::,wn effects of r111ru.ng in t!1e adjacent 
upland. "11 disturbed AVP \flll ei thee t:e eeconstru~ed Oil . 

sit:.e or replac:=d on an adjacent area imme<liately to the. 
west. The produ~i vi ty of the land and use 'ot'ill be reesta~ 
li:::bed. 

r. Air Quality 

(1) Eval uaticn of C0111pliance 

July 2015 

The Big 3orn Coal Can~ny obtained ~rmi t no. C'!'-209A fro:n 
the Wj'Oming De~rt:nen~ of Znvi:or~ental Quality, ~ir Quality 
Di vision , in No?"C?mt:er, 1981. This ~r~it allows the mining 
of up to 4. 61 million tons of roal pee year at the Big Born 
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~ine ard identifies the areas in which mining is to occut. 
':'he peniit address~ tl.r quality aS??C'::S of C'.)al mining, 
haulz.~ f:-:om mi~ pi ts to ?COcessing-!cading f2cili tieg ar.d 
of the facilities thc.::iselv-es. The afplic~rnt ap!?lie<l for an 
a:nenc::i.ent to exis~ing per::iit no. cr-209A t.o include the 
additicnal areas adcressed in this- state Program Per:::iit 
renewal appli~ticn on Oece!llber 20,· 1983. Ap~oval of this 
~r:::iit amen::::1ent is e.xpe~ed in mic-fall, 1984. Big Sorn 
Coal Company is auth:>ri red u.,der existing per:ni t CT-209A to 
c::otini..--e oi:eratioo until approval of the amended per:ni t. 

The- applicant r.zs demoostrated compliance ',(]. th aF?licable 
Air Quality Oivisioo :equirements. 

(2) E::'lviroru!!ental Consequences 

Prell.ntinary rev-i.e.., of cispersicn mcdeling performed in con
junctioo vi th the arne.nd;nent awlication to Per:nit CT-209A 
indicates that all applicable air quality requirellents shall 
b:? met ar.d that total suspended far ticulate concentration 
limit..aticns shall not l.::e e:a::eeded. 

s. B:>ndir.g 

(1) Evaluaticn of Co:npliance 

Reclz...,uatio-., c;,sts !or the ter::s of per:nit and a detailed 
estimat~ for re-cla:naticn cost after the first year of per
mitting are soo...-n in the per::ii t. application, page P..P-185. 
The applicant is estimating the total distur t:ed acreage at 
the end of t.~e first year of the permit ter:::i to t::e 1348. 4' 
ac:es. '!'his includes 36 acres to be r~cla.imed if the pco
p:,sed permanent imp:>Undlnent sh:>uld fail. The t:ond esti:uated 
by the applicant to reclaim this disturbance is 
S20,41S,063.00 or SlS,140.21 per acre. The calculations for 
t...'"le first i'9!ar of the per::tit ter:n include detailed , itemized 
c:::st estir:i.ates for facilities demolition and r~oval, over
burden redistr i 1:::ution, top1oil re<li stri bJticn, revege~ation 
and miscella.n.:?!ous oosts. These esti:nates are bast:Q on W1it , 
costs of $3.55 i)er cubic yard for overbr.lcden haulage and 
$0. 36 per C'..:bic yard for topsoil haulage. Reve~tation 
costs include seedt:ed pre~raticn, se-eoing and mulc~ng for 
a total of $837 per ac:-e. '!'he reclamc!ticn estimate includes 
the extra c:,st of the a.l ternate ::ecl~ation plan in the 
event the pcop::,sed permanent imp::;,unouent 1.-ould require back
filling and rev-e~taticn. F'acili ti es deuoli tion and te!Uoval 
c::;sts we r e based on a detailed estimate p:-epaced by t he 
a pplicant's district office. T~e de-:iolition costs in the 
1982 annua l re t=:)rt ...,as increased by 7.161i to adjl.!St for the 

I l
i1 1a.s t ye ar 's i nf lati on rate. 

~ ,-i 
~ \ \<tl='i~ \\) f~t)\,-..~ I F,,R Tr+€.. p,1' S"' i?fv'1 St Of\/ pRDt.E0tA.U:.S 

~'<_ 1S 1Nt}1f\lC. · 
- 5 4 -

8 
~~-ei-i ' ~ ~J ,., J. / J.:1_L. __ ,,_ 
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Findings: 

':'~e ap?licant is requi::"!d to cc:nply with ~-LS. 
35-ll-~06(b) ('Ii J and I.ar:d Q~a!.ity Di•1isio:1 ~eg:..ilations, 
Cha!_:ter XI II, 2.a. ( l) a~:1 ( 2) , .?.!id (:ha~er XI rr, 2.!::J. :'he 
a?:;:>lic;?r.t is ::ec;:..1i:e<: to ?CO~_de t:,10 ':.~s o: ~nd calc'.lla
tions; an ".a.rea '2:ond" and an "!nc::e.r;t~ntal 3ond.~ The area 
tend consists cf an esti~ate of the c-.:-st to co~?lete rough 
back.filling as defined in Chapter r.2.(74). ~~e i:ic::e~ental 
tond is an estimate of the cost of !;)'?rformir.g t~e r~aini:ig 
requi :ed r<.?cla."llaticn work after rough 'oock:: il~ i:ig is o:n
?let_ed. 

':'he a!)plicant has !'('Ovided a tond in the resui::-ed a-:101.=1t of 
$20,415,063. '!'his bond is divided into an incre:nental and 
area tend ;-.ortion. 

On the basis of the infcr~ation set forth in the renewal application 
or f:cn infor~at~cn otherwise availa!::Jle, which has teen ~ace avail
able to 'the a~licant, I, Lyle D. ~ancen, ~.oinist:-ator, i:,and Quality 
Divisi en, find t!'lat t~e applica:.t !'las sati sfiec the :e<;<..1i r~ents cf 
w.s. 35-ll-405(e) i:i that: 

~~o. l. 7he r'.?r.ewal aP?licatiC!'l is accu:at~ and C:)raplete. The 
a~plica;.t has ?-=Oviced Land Qi.:ality 'Jivisic:i ,,:it:l a sworn 
state:-:ient stating t.hat all ir.foIT.tatic:'l c:int.ti;-ied in the 
applica':.icn is t::L>e and correct to the !:est ot his knowl
edge. In additio;-i, to the extent necessary and ap?::op:iate, 
incerendent agency verification su?-;;::orts the acc~racy of t~e 
application. All information required by :~e Act and resu
latior.s for a renewal is c:intained in the application, 
incl u<li :i.q: 

Ioentific3ticn of interests 
Compliance information 
Resource information 

~ining o~ration ?lan 
~ecla:nation plan 
License i n.f o:!:",ati on 
Insurctnce in!ornation 
?roof cf pu!::Jlication 
Req..1ire~ ve:ification 

Lane! :.ise i.ifor:nation 
:12?5 and ?lans 
Pe r::ii t fee 

Other a<;enc:11 a ?P:: ov-al s 

,· 
/ 

~10. 2. St.:??:!..~ented and u;date-1 i!'lfor:nation :ias t-?en sutn:..:":.ec :~r 
the term of t.he rer.ewal s:,ecmit as required by LCP regul~- L 
tions , Chapter II, secticn 3.b.(l)(b), Section 3.b.(2), SeC--: 
ticn 3.!J. (3), Section 3.b. (8), and Section 3.b.(17) and 
Chapter :<III, Secti c;-i L (b) 1. 

No. 3. 

J uly 20 15 

SU?9lene:ital and up:fated ir.fornatic:, has been subnitted for 
previous terns of the renewal per;;"tit. 
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O'f(!::ations to be concuctec in areas C-:Jver~c during prev~cus 
ter::-s of the renew~l pe::;nit ?l'..!S Hose to :e concuc.:ed i:1 
this ter~ are in co:i1pliance with applicable laws and :egula
tior.s, a~c t~e rer.ewa~ will not jeo?a::ai=e t~e 09era~Qc's 
res:=onsi~ility on existing affected land. 

i-a th res~ct to a.::-eas pcop:,sed to . be af:ected during the 
ter:'l ·of t!'le renew ·•.l · perrni!: the finc!inss of p:--=:vious cecisicn 
coc~ent (s} cernai:i fully in ef:ect exce?t, to the e~ent -.:!':at 
they are ~ociified or superseced by this finding. 

PUblic notice has been gi ·,en anc co~ents or obj ec-.:ions 
received were handled in the following ~anner. 

?ublic notice had . teen given and a letter of objection was 
~eceived in a ti:nely fashion ~rc:n t!"le ?ovder ~iv~r 3asin 
Resource ColL1cil (?RBRC). PRSRC raised the following issues 
i::1 tr.el r o!:rj ection: 3lasti ng, Alluvial Valley Floors, 
Groundwater, and Toxic Disr:osal. ,\n infoc:nal conference was 
helc on ~tay 9, 198~, ~efore the Abinistra~or of the Lar.c! 
Q1..:.ality Divisicn to ciscuss these issues. ~he Ac::tinistrator 
reviewed all infornation and c:eter:i1ined by letter to all 
parties c::ncerned on July 3, 1964, t~at t~e issues expressed 
by ?R3RC had been adequately addressed by the a?plicant a~d 
t~at the ~r~it renewal a??lication woulc ::,e ap?roved wi:~ 
cut further ~ccific3tion. 

--
:to other corr=nents were r~ceived by the Lar.c! Quality :Jivisicn 
?Ursuant to thls per~it renewal application. 

?.!rmit C-:Jnditions for purp:ises of the renewal include: 

l. T~e applic3nt shall cor:unit to followi:ig these addi
tional blasting procedures i~.ineciately: 

Access to charged holes shall be cont:olled and clearlv 
mar k.ec by t.he use of sig:1s and hi g'.way cones. - 7,.~'2.4252~;,> 

'l,'l,, ~ :?p 

2. 

?rior to cetonation, the bla~ting area s~all be clear 
" ~ -~ 

FHil!a 3 
of all :::>ersc~~el and e03i?11ent. 

:'!"le aF?licant shall place wc.::1ing 
ex;:osed pit l highwall located in the 
of the ?it. The signs shall give 
exposed ~ighwall end shall state: 

Warning 
oanger 
::::<posed Highwall 
Kee9 Out. 

- 56 -

RECE1¥ED -~ 
UNDGid'•.., sis~s nea:: • • 

h ~, -• ~ :10 rt!.eas t c:l r:"le_ ·•v . \..~ 
. of ' c . . 1:,lo't> war:11.ng ~ 
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3. 

'!'!"le signs shall b:! ~ste<l wit~i::1 thit:':.y (30) days cf 
per~it ap~roval and shal:.. re~ain in place until ~ini::1g 
ac~illities restr.1e. 

7r.e operator shall su!::rnit an a?proved instrL"":lent grent
ing t=Ui::llic access for: tt:e ?(:O;;osed Eass and Trout Res
ervoirs within si:< .nont~s a£ ter this pe r;:ii t t:ene..,,.al 
approval. The ?J:'O!.X)Sed reservoir sites shall be back
:illed and reclai~ed accor~ing to t~e operator 's r~cl~ 
:natio::1 plan in the event t~at acce?ta!::>le ?,J!:)lic access 
is not provide<!. 

4. Mining ox: m:.ning related distu::!:ances shall not take 
place outside of the approved ter~ of per~it area. 

S. T!1e per:i!it shall be renewed prior to t!ie ~X?iration of 
the S year term cf ~~r~it. Application for renewal 
must =-e :ilade net less than 120 cays prior to eX?ire
ticn. 

6. The operator shall c::,nduc: all o~::atic:-.s in accordance 
with ~is a??ro~~d mln!.ng and recla~ation plen and any 
co::1citicns of t~e ;er~it or licer.se. 

7. ':'he o~rator shall 
cesc::i~d by t::e 
pursuant t:iereto. 

provide the rights of e~try as 
Ac~ and ar.1 reguJ..a~ic~s prc~ulgated 

S. T~e o~rator shall conduc= his O??raticn i::1 a manner 
which prevents violation of any ot::er applicat>le State 
or Federal law; and 

9. "l'he operator shall tar:e all ?JSsible steps to :.1inir.iize 
ar:.y adverse ir.i;:iact to the en-.ri ,or'.ment or ?,Jbl.ic heal th 
and safety resulting fro;n nonc:impliance with his 
approved mining and recla~aticn ?lan 2nd ot~er ter~s ____ 
and conditions cf any pe=~it o!:" licens~, ir.clucing :1:cn- 'i31r.25?~~~.:i 
itoring to cefi:-.e the nature of t~e no:1cornpli2nce a~ ~ 9✓,:, 
warning oE an·, :::ctentiallv dangero'-.!S co::ci ':ion. · ~ Fi.:f 1gk' ·-.2. .. 

• ... .. ~ C. ~ J"..: -~ 

The c~rato: :-;"tUSt first o::tain a??rcval :rc:n the sec-: RE.CE.\VEP., :-:; 
.. r u S D .. t ,. t' T!"")t- ,, .. ; or nr i or .. o min 1,,.. • umQU~ft .,. •• c.., .. a':!, •• epar,....'len o ... :1e - · ---- , _ - .. •• ,~\JV'" c:rltl •~ 
any coal owned by the iJni ted stat es of .~!:'\er ica. .!-,•-~· [)I., \./' 

'-I, ·, C; '. (, ~. 

-rC> Tftt A-,)1)£,-J~v,..~ / foR. tHl- f).47c-.5 0\- pv.~IC. NOT\L{.. 

tic"3"t..c. Tt Of\)\./ JtJ~ltL- t~Ftuf\lc.[, I AAO K~cstt. ""'' ON s _"/ 

Signed this 

T Ftl 6 2 /0 2 5 
- 57 - n.co JUL 30,201s 

July 2015 Addendum Dl 1-2 - 101 
DEQ Ex. 4-1106



RAMACO Brook Mine 

ADDENDUM D 11-3 

Borehole and Monitor Well Logs 

TFN62/025 
} ,. ~ D O V 1 4 , 2 0 14 
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RAMACO Brook Mine 
Test Hole Log 

WESTERN WATER CONSULTANTS Page I of I 

I Hole/Well No.: 578418-AL- l Drilling Company: A-3 Services Well Seals: 
Driller: Shawn Ankney Depth: 5' to 1.0 Type: 3/8" chips 

,mpany: RAMACO Drilling Method : Mud Rotary Depth: 1.0 to +0.5 Type: Cement 
Sample Method: Grab @ 5' intervals Depth: to Type: 

Project: Brook Mine Monitor Drilling Fluids: Gel Formation Packer: None 
Network Location: NI A 
County: Sheridan Hole Depth: 27' Diameter: 91/s" Protective Casing: Dia: 8" 

Well Depth: 25' Diameter: 5" Type: Locking Steel Depth: 2' 
Township: 57N Range: 84W Casing Type: Certa-lok PVC Samples: Material Samples,k® 

Diameter: 5" ID Length: Gage: SDR-1 7 E-Log Y(N) Water Samples Y 
Location: Section: 18 Perforation Interval: 25' To 5' Water Level: Date: 

Type: 5" PVC Slot Size: 0.02" 
Date Started: 9-30-13 Filter Pack 27 ' To 5' Ground Elevation: (msl) 
Date Finished: 9-30-13 Type: I 0/20 Silica Quantity (ft2

) : Measuring Point Elevation: (msl) 
Centralizer(s): Q:'.) N Type: MP Height (ft) 

Recorded By: Swayne Redinger Locations: None 

Remarks: 

From To DRILLING LOG: (Geology, drilling and water conditions, and sampling) Time 
0 I Topsoil , loose, weathered, brown with scoria chips 
I 14 Scoria chips in loose silty claystone, light brown, colluvial 

14 21 Alluvium, scoria in silty clay matrix, sub round. Rig chatter, less matrix in lower portion (more scoria) 
21 22 Claystone, soft, light brown 
22 25 Scoria, sub round in brown matrix, ( clavstone) 
25 27 Claystone, grey, firm, Bedrock 

Total depth = 27' 

TFN62/025 
~ ~D NO V 14,2014 
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RAMACO Brook Mine 
Test Hole Log 

WESTERN WATER CONSULTANTS Page I of I 

I Hole/Well No.: 578512-AL-l Drilling Company: A-3 Services Well Seals: 
Driller: Shawn Ankney Depth: 5' to 1.0 Type: 3/8" chips 

,mpany: RAMACO Drilling Method: Mud Rotary Depth: 1.0 to +0.5 Type: Cement 
Sample Method: Grab @, 5' intervals Depth: to Type: 

Project: Brook Mine Monitor Drilling Fluids: Gel Formation Packer: None 
Network Location: NIA 
County: Sheridan Hole Depth: 22' Diameter: 9½" Protective Casing: Dia: 8" 

Well Depth: 20' Diameter: 5" Type: Locking Steel Depth: 2' 
Township: 57N Range: 85W Casing Type: 5" PVC Samples:,6j) Material Samples,~(!:!) 

Diameter: 5" ID Length: Gage: SDR-17 E-Log Y Water Samples Y 
Location: Section: 13 Perforation Interval : 20' To 5' Water Level: Date: 

Type: 5" PVC Slot Size: 0.02" 
Date Started: 9-25- I 3 Filter Pack Location: To Ground Elevation: (msl) 
Date Finished: 9-25-13 Type: 10/20 Silica Quantity (ft2

) : Measuring Point Elevation: (msl) 
Centralizer(s): Y ~ Type: Plastic MP Height (ft) 

Recorded By: Swayne Redinger Locations: 

Remarks: 

From To DRJLLING LOG: (Geology, drilling and water conditions, and sampling) Time 
0 I Topsoil 
I 17 Coal and scoria chips in a brown silt to sandy clay matrix, more scoria at bottom sub-round 

17 19.5 Scoria chips, sub-round, larger, rig chatter 
19.5 22 Claystone, brown, soft 

Total depth 22' 

TFN 6 2/025 r~ o V 14,2014 
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RAMACO Brook Mine 
Test Hole Log 

WESTERN WATER CONSULTANTS Page I of I 

I Hole/Well No.: 578513-AL-I Drilling Company: A-3 Services Well Seals: 
Driller: Shawn Ankney Depth: 5' to 1.0 Type: 3/8" chips 

,mpany: RAMACO Drilling Method: Mud Rotary Depth: 1.0 to +0.5 Type: Cement 
Sample Method: Grab @ 5' intervals Depth: to Type: 

Project: Brook Mine Monitor Drilling Fluids: Gel Formation Packer: None 
Network Location: N/A 
County: Sheridan Hole Depth: 22' Diameter: 91/s" Protective Casing: Dia: 8" 

Well Depth: 20' Diameter: 5" Type: Locking Steel Depth: 2' 
Township: 57N Range: 85W Casing Type: Certa-lok PVC Samples: Material Samples ·,fi)<!::!) 

Diameter: 5" ID Length: Gage: SOR-I 7 E-Log Y(N) Water Samples Y 
Location: Section: 13 Perforation Interval: 20' To 5' Water Level: Date: 

Type: 5" PVC Slot Size: 0.02" 
Date Started: 9-30-13 Filter Pack 20' To 5' Ground Elevation: (msl) 
Date Finished: 9-30-13 Type: I 0/20 Silica Quantity (ft2

): Measuring Point Elevation: (msl) 
Centralizer(s): CON Type: MP Height (ft) 

Recorded By: Swayne Redinger Locations: None 

Remarks: Driller notes Masters feels wet. 

From To DRILUNG LOG: (Geology, drilling and water conditions, and sampling) Time 
0 I Weathered, soil , brown 
I 12 Colluvial fill , scoria chips and weathered claystone 

12 20 Scoria chips in clay matrix, rounded, alluvial. Rig chatter, pea gravel sized pieces 
20 22 Claystone, brown to grey, soft, Bedrock 

Total depth 22' 

--

TFN 6 2/025 
1 .~ D V 14,201 4 
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RAMACO Brook Mine 

LOG OF BOREHOLE BOREHOLE# 12-BH-l Pa2e 1 of 1 

PROJECT: RAMACOAVF DRILLER: Yon Malkuch DATE: 5/5/14 
TRANSECTS 

CLIENT/LOCATION: Brook Mine RIG: Direct Push Power Pro START: 9:35 am 

FACILITY: BIT(S): Direct Push Drive Point FINISH: 10: 15 am 

GROUND ELEVATION: 

COORDINATES: FLUID: None TOTAL DEPTH: 27' 

N: E: 
SURVEYED: Handheld LOG BY: Swayne Redinger HOLE DIAMETER: 2½" 

DEPTH ASTM TEST, 
DESCRIPTION OF MATERIALS D2487 SAMPLES,OR 

From To (ASTM D2488) SYMBOL NOTES 

0 3 Weathered topsoil brown to grey 
1.5'' POLY ACETATE 
TUBES 

3 6 Colluvial pebbles of scoria in a silty clay matrix, angular, dry, brown 
1.5" POLY ACETATE 
TUBES 

6 12 Clay with silt, dark brown, soft, wet 1.5" POLY ACETATE 
TUBES 

12 16 Angular scoria in clay/silt matrix, brown & wet 
1.5" POLY ACETATE 
TUBES 

16 18 Sub-round scoria in silty matrix, wet, brown. Very soft at 18'. Alluvium 1.5'' POLY ACETATE 
TUBES 

8 22 Silt & clay, dark brown, colluvial 1.5'' POLY ACETATE 
TUBES 

22 26 Scoria gravels in silt/clay matrix , brown, wet, sub-round, alluvium 
1.5" POLY ACETATE 
TUBES 

26 27 Coal, bedrock at 27', soft zone 26-27' 
1.5'' POLY ACETATE 
TUBES 

TD at 27' 

TFN62/025 
.~ D ~ V 14,2014 
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RAMACO Brook Mine 

LOG OF BOREHOLE BOREHOLE# 12-BH-2 Page I of I 

PROJECT: RAMACOAVF DRILLER: Yon Malkuch DATE: 5/5/ 14 
TRANSECTS 

CLIENT/LOCATION: Brook Mine RIG: Direct Push Power Pro START: 10:45 am 

FACILITY: BIT(S): Direct Push Drive Point FINISH: 11 : 15 am 

GROUND ELEVATION: 

COORDINATES: FLUID: None TOTAL DEPTH: 28' 

N: E: 
SURVEYED: Handheld LOG BY: Swayne Redinger HOLE DIAMETER: 2½" 

DEPTH ASTM TEST, 
DESCRIPTION OF MATERIALS D2487 SAMPLES,OR 

From To (ASTM D2488) SYMBOL NOTES 

0 2 Weathered topsoil, brown-grey 1.5'' POLYACETATE 
TUBES 

2 17 
Clay fill , brown-grey with some scoria chips. Damp at 7' 1.5'' POLY ACETATE 
Tan/brown at 7' & less scoria, all colluvium TUBES 

17 25 Scoria chips/pieces angular (colluvium) in clay matrix, brown with reds, fatty clays, wet 1.5" POLY ACETATE 
TUBES 

25 28 Claystone, grey, firm, damp 
I .5'' POLY ACETATE 
TUBES 

Bedrock at 28' 

TFN62/025 
,~~ D NO V 14,2014 
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RAMACO Brook Mine 

LOG OF BOREHOLE BOREHOLE# 13-BH-I Page I of I 

PROJECT: RAMACO AVF DRILLER: Yon Malkuch DATE: 5/5/14 
TRANSECTS 

CLIENT/LOCATION: Brook Mine RIG: Direct Push Power Pro START: 11 :45 am 

FACILITY: BIT(S): Direct Push Drive Point FINISH: 12:05 pm 

GROUND ELEVATION: 

COORDINATES: FLUID: None TOTAL DEPTH: 23' 

N: E: 
SURVEYED: Handheld LOG BY: Swayne Redinger HOLE DIAMETER: 2½" 

DEPTH ASTM TEST, 
DESCRIPTION OF MATERIALS D2487 SAMPLES,OR 

From To (ASTM D2488) SYMBOL NOTES 

0 2 Topsoil , weathered, brown/grey 
1.5'' POLY ACETATE 
TUBES 

2 5 Clay, colluvium, dry 
1.5'' POLY ACETATE 
TUBES 

5 17 Clay, damp, brown, isolated scoria chips, colluvium 
1.5'' POLY ACETATE 
TUBES 

17 21 Clays with sandstone & scoria derivatives, reds & browns, damp, some organics 
1.5'' POLY ACETATE 
TUBES 

21 23 Reddish brown silt with sandstone & scoria chips 

Refusal at 23'. Hard, fine grained sandstone in bit, dry. Assume sandstone bedrock 

October 2014 

1.5'' POLY ACETATE 
TUBES 

TFN 6 2/ 025 
,~~ at V 14,2014 
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RAMACO Brook Mine 

LOG OF BOREHOLE BOREHOLE# 13-BH-2 Pal!e I of I 

PROJECT: RAMACOAVF DRILLER: Yon Malkuch DATE: 5/5/14 
TRANSECTS 

CLIENT/LOCATION: Brook Mine RIG: Direct Push Power Pro START: 12: 15 pm 

FACILITY: BIT(S): Direct Push Drive Point FINISH: 12:40 pm 

GROUND ELEVATION: 

COORDINATES: FLUID: None TOTAL DEPTH: 17' 

N: E: 
SURVEYED: Handheld LOG BY: Swayne Redinger HOLE DIAMETER: 2½" 

DEPTH ASTM TEST, 
DESCRIPTION OF MATERIALS D2487 SAMPLES,OR 

From To (ASTM D2488) SYMBOL NOTES 

0 2 Weathered topsoil 15'' POLY ACETATE 
TUBES 

2 4 Silty clays, dark brown/dry 1.5" POLY ACETATE 
TUBES 

4 9 Silty clays with scoria chips, dark brown, damp 15'' POLY ACETATE 
TUBES 

9 12.5 Clays, reds & greys with substantial scoria (angular) chips, very hard to push 1.5" POLY ACETATE 
TUBES 

12.5 13 .5 Clay, dry, very dark brown/grey 15" POLY ACETATE 
TUBES 

.5 16 Silty sand with clay, dry, tan/brown 
15'' POLY ACETATE 
TUBES 

16 17 Claystone, silty grey with tans, firm 15'' POLY ACETATE 
TUBES 

Bedrock at 17' 

TFN6 2/025 
'\ nn , V 14,2 014 

October 2014 Addendum D 11-3-8 DEQ Ex. 4-1114



RAMACO Brook Min e 

LOG OF BOREHOLE BOREHOLE# 18-BH-l Pag:e 1 of 1 
PROJECT: RAMACOAVF DRILLER: Yon Malkuch DATE: 5/5/ 14 

TRAN SECTS 

CLIENT/LOCATION: Brook Mine RIG: Direct Push Power Pro START: 12:50 pm 

FACILITY: BIT(S): Direct Push Drive Po int FINISH: 1: 15 pm 

GROUND ELEVATION: 

COORDINATES: FLUID: None TOTAL DEPTH: 26 ' 

N: E: 
SURVEYED: Handheld LOG BY: Swayne Redinger HOLE DIAMETER: 2½" 

DEPTH ASTM TEST, 
DESCRIPTION OF MATERJALS D2487 SAMPLES, OR 

From To (ASTM D2488) SYMBOL NOTES 

0 3 Weathered soil, brown 15'' POLY ACETATE 
TUBES 

3 9 Firm, organic c lays with silts and few scoria chips, dark brown 1.5" POLY ACETATE 
TUBES 

9 10.5 Coaly, shale (organic), black, dry 1.5" POLY ACETATE 
TUBES 

10.5 11 Scoria pieces, angular, red, dry 15" POLY ACETATE 
TUBES 

11 18.5 Scoria pieces, in clay matrix, damp, brown, sub-round (alluvial) 15'' POLY ACETATE 
TUBES 

.5 20 Scoria gravel in clay, reddish brown, sub-angular, damp 1.5" POLY ACETATE 
TUBES 

20 25 .5 Sandy fi ll with scoria, reds & browns, damp, some c lays, dry 20-20.5', sub-angular 15'' POLY ACETATE 
TUBES 

25.5 26 Coal, black, hard 1.5" POLY ACETATE 
TUBES 

Bedrock at 26' (refusal) 

TFN62/025 
,.~ D , V 14,2014 
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RAMACO Brook Mine 

LOG OF BOREHOLE BOREHOLE# 18-BH-2 Pae:e l of l 

PROJECT: RAMACO AVF DRILLER: Yon Malkuch DATE: 5/5/ 14 
T RANSECTS 

CLIENT/LOCATION: Brook Mine RIG: Direct Push Power Pro START: 1:20 pm 

FACILITY: BIT(S): Direct Push Drive Point FINISH: 1:45 pm 

GROUND ELEVATION: 

COORDINATES: FLUID: None TOTAL DEPTH: 2 1' 

N: E: 
SURVEYED: Handheld LOG BY: Swayne Redinger HOLE DIAMETER: 2½" 

DEPTH ASTM TEST, 
DESCRIPTION OF MATERIALS D2487 SAMPLES, OR 

From To (ASTM D2488) SYMBOL NOTES 

0 I Weathered so il, brown 1.5'' POLY ACETATE 
TUBES 

I 5 Scoria chips on clay & si lt matrix, dry & brown 1.5'' POLY ACETATE 
TUBES 

5 7 Dark brown, clayey silt, dry I .S" POLYACETATE 
TUBES 

7 10 Clay, moist, soft 1.5" POLY ACETATE 
TUBES 

10 10.5 Carbonaceous clay, damp, grey 
I .5'' POLY AC ETA TE 
TUBES 

.5 2 1 
Scoria-sub-angular, sand to pebbles in clayey matrix, red to brown, damp 15" POLY ACETATE 

( alluvial/colluvial) TUBES 

2 1 Coal, black, hard 1.5'' POLY ACETATE 
TUBES 

Bedrock at 2 1 ' 

TFN 6 2/02 5 
.. ~D NO V 14,201 4 
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RAMACO Brook Mine 

LOG OF BOREHOLE BOREHOLE# HW-BH-1, 2 and 3 Page I of I 

PROJECT: RAMACO HIDDEN DRILLER: Swayne Redinger DATE: 5/5/14 
WATERAVF 

CLIENT/LOCATION: Brook Mine RIG: Hand Auger START: 3:15 pm 

FACILITY: BIT(S): Hand Auger FINISH: 3:45 pm 

GROUND ELEVATION: 

COORDINATES: FLUID: None TOTAL DEPTH: 3 - 5' 

N: E: 

SURVEYED: Handheld LOG BY: Swayne Redinger HOLE DIAMETER: 3" 

DEPTH ASTM TEST, 
DESCRlPTION OF MATERIALS D2487 SAMPLES,OR 

From To (ASTM D2488) SYMBOL NOTES 

HW-BH-1 

0 I Topsoil, dark brown with scoria chips 

I 3 
Scoria chips in silty clay matrix, brown, wet, angular to sub-angular, refusal on large rock 
at 3.0 ft , colluvial GRAB 

Refusal at 3.0' 

HW-BH-2 Start 3:55 pm Finish 4:20 pm 

0 I Topsoil , dark brown with scoria 

I 3 
Scoria in silty matrix, gravel to silt in size, sandstone pieces as well , dry, angular, 
colluvial GRAB 

Refusal at 3' 

HW-BH-3 Start 4:30 pm Finish 4:50 pm 

0 1.5 Topsoil, organics, soft, dark brown 

1.5 2.0 Scoria chips in silty matrix, dark brown 

2.0 4.0 Soft again, fine grained sand, brown, damp, carbonaceous clayey material at 3.5' 

4.0 5.0 
Scoria at 4 .0 ft , carbonaceous material , silts and sands 4 .5-5', damp, refusal at 5.0' on 
large rock. All colluvial. GRAB 

Refusal at 5.0' 

TFN 6 2/0 25 
"""D OV 14,2014 
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RAMACO Brook Mine 

ADDENDUM Dll-4 

SEO Water Rights 

TFN62/025 
'.u D NO V 14,2014 
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RAMACO Brook Mine 

ADDLEMAN SPRINKLER 30385D 

TFN62/025 
1.~D NO V 14,2014 
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RAMACO 
Form S.W . 1 
Rev 12/22/2008 

STATE OF WYOMING 
OFFICE 01' T HE STATE ENGI NEER 

APPLICATION FOR PERMIT TO APPROPRIATE SU RFACE WATER 

THIS SECTION IS NOT TO BE FILLED IN BY APPLICANT 

Filing/Pri ori ty Date 

THE ST ATE OF WYOMING } 
STATE ENG INEER'S OFFICE SS. 

This instrument was received and filed for record on the ___ day of _______________ _ 
20 ___ , at ____ o'clock ___ M. 

Recorded in Book _________ of Ditch Permits, on Page _ _ ______ _ 

Fee Paid $ ______ Map Filed ___ _ _ 

WATER DIVISION NO. DISTRICT NO. TEMPORA RY FI LI NG NO. ---- ---- ------------

PERMIT NO. P30385.0D 

NAME OF FACILITY Addleman Sprinkler 

I. Name(s), mailing address and phone no. of applicant(s) is/are , PO Box 68, Ranchester, Wyoming, 82839 

E-mail address: 
----------------(~,f m_o_,o_th,n_=_•pp- l-,c~-,-.d-~-,gn-11 \conctoact11J1Agcnt forthe-othen_) __________ ____ _ 

2. Name & address of agent to receive correspondence and notices . PO Box 6498. Sheridan. wyoming, 82801 

_________ _ _ _ _ __________ E-mail address: ___ _____________ _ 

3. (a) The use to which the water is to be appl ied is lm_·~ga_t_io_n-_- _S_urf_a_c_e_w_a_te_r _________________ _ _ _ 

(b) If more than one beneficial use of water is applied fo r, the location and ownership of the point of use must be shown in item 10 
of the application and the details of the fac ilities used to divert and convey the appropriation must be shown on the map in sufficient 
detail to allow the State Engineer to establish the amount of appropriation. In multiple use applications, stock and domestic purposes 
are limited to 0.056 cubic feet per second. 

4. The source of the proposed appropriation is Tongue River, tributary of Yellowstone River, tributary of Missouri River 

5. The point of diversion of the proposed works is located _________ ____________ feet distant 
from the ____ _ _ _ _ _ comer of Section 19 T. N ., R. w ., and is in the 

SW1 /4NW1/4 of Section ____ 1_9 ___ T. __ 0_5_7N __ ., R. ___ 0_84_ W __ 

Lot Block Subdivision Name 
Latitude (Decimal Degrees) _ ____________ Longitude (Decimal Degrees) _ _____ _ _ _ _ _ _ _ 

6. Are any of the lands crossed by the proposed facility owned by the State or Federal government? lfso, describe lands and indicate 
whether State or Federally owned. 

7. The carrying capacity of the ditch, canal, pipeline or other fac ility at the point of diversion is - - - - - ~1-~1 _____ cubic 
fee t per second (c.f. s.) 

8. The accompanying map is prepared in accordance with the State Engineer's Rules and Regulations fo r filing applications and is 
hereby declared a part of this application. The State Engineer may require the filing of detailed construction plans. 

9. The estimated time required for the completion of construction is ______ T_w_o_Y_e_a_rs _ _ _ _ _ ~ and to complete the 
application of water to the beneficial uses stated in this application is _________ T_w_o_ Y_e_a_rs ____ ____ _ 

Permit No. _ P_3_0_3_8_5_.0_D_ 

October 2014 

TFN62/025 
D NO V 14,2014 

Page No. -~-,,--...,,.,.--,---
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RAMACO Brook Mine 
I 0. The land to be irrigated under this permit is described in the fo llowing tabulat ion. (Give irrigable acreage in each 40-acre subdi-
vision. Designate ownership of land, Federal, State or private. If private, list names ofowners and land owned separately.) If appli-
cation is fo r stock, domestic, or for purposes other than irrigation, indicate point of use by 40-acre subdivis ion and owner. 

NE1
/ 4 

Town- Range Sec. NE'/, NW'!, SW' !, SE' /, NE1
/ 4 

Origi al Sui ply lrri! ation r the 

057N 084W 19 

Origi al Sui ply lrri ation rthe 

057N 085W 24 
4.00 

NW 1
/ 4 

~W1
/ 4 SW'!, 

pllowin bland, 

A7 
11~no 

ollowin bland, 

SW 1
/ 4 SE 1

/ 4 

SE1
/ , NE' /, NW1

/ , SW1
/ 4 SE1

/ , NE1
/ 4 NW1

/ , SW 1
/ 4 SE'!, 

Lane Owne : . St, tus: A PJUOI ATE[ . 

Lane Owne : . St, tus: A PJUOI ATE[ . 

Number of acres to receive original supply 

Number of acres to receive supplementa l supply 

Total number of acres to be irrigated 

REMARKS 

13.00 

4 .00 

17.00 

000 

17.00 

I declare that I have examined this application and to the best of my knowledge and belief it is true, correct and complete. 

W.J . Pilch 
Printed Name and Signature of Appl icant or Agent Date 

TFN62/025 
,D NO V 14,2014 
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Brook Mine 

SS. 

RAMACO 
THESTATEOFWYOMING } 

STATE ENGINEER'S OFFICE TEMPORARY FILING NO. ____ _ 

THIS IS TO CERTIFY that I have examined the foregoing application and do hereby grant the same subject to the following 

limitations and conditions: 

This permit grants only the right to use the water available in the stream after all prior rights are satisfied. 

The time for completing the construction work shall terminate on ~M~a~ 2~ 1~99~0 ________ _ 

The time for completing the application of water to beneficial use shall terminate on December 3 1 1991 
appropriation shall be made within 5 years thereafter. 

Witness my hand this JQ!h day of _ M_ar_c_h ____ ~ A.D. I 990 

Pem1it No. P30385.0D 

October 2014 

, and final proof of 

Page No. 130/65 
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RAMACO 
PERMIT NO. P30385.0D 

Brook Mine 

PERMIT STATrlS 

Priority Date August 2 q 1989 Approval Date March 10 1990 

TFN62/025 
D NO V 14,2014 

NOTICE 

This pennit does not constitute a complete water right. It is your authority to begin construction work. 

All appropriations for irrigation are limited to I cubic foot per second of time for each CO acres of land irrigated, except as provided in 
Section CJ [[JJ20, Wyoming Statutes, 19[ 17 Appropriations for other uses are limited to the amount of water beneficially used in accordance 
with the tenns of the pennit. 

Notice of completion of work and of application of the water to the beneficial uses described in the pennit, must be filed in tl1e State 
Engineer's Office before the expiration of the lime allowed in the pennit . 

If extensions of time beyond the time limits set forth in the pennit are re Cltired, reCltests for same must be in writing, stating why the 
addi tional time is re Cltired, and must be received in the State Engineer's Office before the expiration of the time allowed in the pennit. 

To perfect your water right, your Water Division Superintendent, or hi s autl1ori[l,d representative, will contact you after you have 
submitted notice to the State Engineer stating that you have applied the water to the beneficial uses described in your pennit. After execution of 
the proof, it will be considered by the State Ooard of Control, and, if fow1d to be satisfactory, the Ooard will issue to you a Certificate of 
Appropriation which will constitute a completed water ri ght. 

The granting ofa pennit does not constitute the granting ofrightfoffivay . If any rightfoffivay is necessary in connection with the 
application it should be understood that this responsibility is the applicant's. 

October 2014 Addendum D 11-4-6 DEQ Ex. 4-1123



RAMACO Brook Mine 
Item 10 Continuation Page 1 of 1 Permit No. P30385.0D T.F.N. 

NE1/4 NW1 /4 SW1/4 SE1/4 
TOTAL 

NE1/4 NW1/4 SW1/4 SE1/4 NE1/4 NW1/4 SW1/4 SE1/4 NE1 /4 NW1 /4 SW1/4 SE1 /4 NE1/4 NW1/4 SW1/4 SE1/4 

057N 084W 19 

057N 085W 24 

October 2014 

Original Supply Irrigation for the following lands. Land Owner: . Status: ADJUDICATED. 

A7 
13.00 

Original Supply Irrigation for the following lands. Land Owner: , Status: ADJUDICATED. 

4.00 

13.00 

4.00 

TFN62/025 
. ~D OV 14,2014 
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RAMACO Brook Mine 

B134035 WATERHAUL 34862D 

TFN62/025 
1 ~D V 14,2014 
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---------- ----- ------ ----------- ---- ---------------- - - ------

RAMACO Brook Mine 

SWl -1235 

,01 t : llo nol (old thl, form. t ~t I) ~"' riltr 
or prin t nutl "' ilh bl1t " ink. 

STATE OF WYOMING 

:r: F. /n..u1... 
APPLICATIO'- FOR PER\1IT TO APl'ROPRI .\TF: SI RF:\CE \ ,\"I ER 

TIIF T TF OF WYO'vll G } 
S I Al 1-: l: ,Gl,EER' OFFICE S · 

fhts 111strume111 \\as received and filed for record on the 4 Lh da> of January 
20_ 1_3 __ . at -1..:..1_7 o'clock i_ \ I. 

Recorded in Oook L6- 0 of l>llch Pcrnllls, on Page 
'-tale f'ngin r 

Fe Paid S _s_o._oo __ \llap riled SA-33, 348620 

\\ ATCR DIV! 10:-,, \:0. -4- 7.. Dl<;IRICI , o -H-i l~ \ IPORAR, fill c,o. 

PFR\111 ,o. 3 4 8 6 ~ 

'A\IIEOFF CILI I Y B 134035 & B134036 CB WATER HAUL 

I. ,an1c(s). mailing address and phone no. of upplicanl(s) i arc WYDOT 5300 BISHOP BLVD CHEYENNE. om1ng 

62009. PH 307-777-47 

E-mail addrcs,: 

2. l\ame & addrc s ofagen1 to receive correspondence and notices MATT SIMPSON 5300 BISHOP BLVD . CH~YENNE, 
om,ng, 62009 PH 307-777--4746 

!' -mail addrc s: matt s1mpson@wyo.gov 

Ha) The use to which the water i 10 be applied is Temporary (Road Construe1,onJ -z:-,, D<t) r12.:" l,., 'J..,.r 
(b) If more than one beneficia l use of water i app lied for. th location and owncr..hip of the poim ofu,c mus t be shm1n in 11em 10 

of the application and the deta il · of the faci lities u,cd to divert and .:onvey 1he appropria tion mu l be sho"n on 1hc map in uflic1cn1 
detail 10 allow the 5tate f·.ngine r to establish th amount of appropriniion. In multiple use applications, stocl, and domestic purpose 
un: limited to 0.056 cubic feel per second 

-1. nie source of the proposed appropriation i B,g Goose ~eek. tnbutary of Tongue Riv r lnbutary of Yellowstone River tnbutary 
of Missouri River 

5. I he poi nt of diversion of 1he proposed works i loca1cd _ 
from 1hc .:orncr of Section 

NW1/4SW1/4 o f cclion 27 

Lot Block Subdiv ision :-..:un c 
Latitude (Decimal Degree,) 'l'I * 68278 

I. 
I 057N 

.. R. 
.. R. 

longitude (D •cimal r>cgrecs) 

fee1 distant 
.. and is in the 

06,,IW t). S. 

106 98750 

6 . Are any of the lands cros cd by the proposed foci lil) O\\ned hy the Stale or Federal govcmmenl? lfso. des ribe lands a11d indicAtc 
"hcthcr Stale or Federn lly owned. 

7. The carrying capac i1y of the di1ch. cana l, 11ipcl inc or o ther facilit) al the po 11t1 of div rsion i 
feet per second ( c . f. . l 

cubi 

8. l he accompanying ma p is pr pared in accordance with the State Lnginccr's Rules and Regulations for filing applications and 1 

h reby declared a pan of this appl icati n. TI1c 51n1e Engineer may n:4uire the fili ng of detai led con !ruction plans. 

9 . The estimated time required for the comp lc1ion of construction i~ 
a pplica1ion ofw, 1 r 10th bene fi cial uses stated in this appl ication i 

Pcrmu l\o 3486 :~ 

October 2014 

Two Years · ~ r.rs 1

210 2s 
~~~ V 14 , 201 4 

l'Jt;C Nu .4....!.. 
(I CJ\C Alankl 

Addendum D11-4-9 
DEQ Ex. 4-1126



RAMACO Brook Mine 

10. Tite land to be irrigated under thi permit is dcscrib~d 111 the follow ing tabulation . (Give irrigable ncreage in each 40-acre subdi
vision. Designate ownership of land. Federal. State or privat . If private. Ii t names of owners and land owned scp11ra1cly .) If appli
cation is for stock. domestic. or for purposes other than irrigat ion. indicate poi111 of us by 40-acrc ubdivision wid owner. 

E1
/ , 

IO\\TI• R""gc '"" Nli1
/ , N\111

/ , ·w•., I Sb'/, :-..t-•,, 

Tern 1<><ary Road 1 onstn :tJon), 
UNKNO NNSU~ VEY &In, ~stme, Is ·. 
057N 084W 27 ------ ---- -

£7 8 'f -:ll 

NONE 

NW '!, SW'!, E'i , 

INW 11, 

ta rat 

,;w',, SI 11, " ,,, 'lW 'J , sw11, ~L1/ , NI 1
/ 1 r-.w ',, SW 'J, 'i l 1

/ 1 

not to excee • Cf Lan jQwn r Sta e. Offi ieors 11e La11ds 

-··----- A ALL ------------·-···-·· ····- -·••· 

I J-.-~ 

!\umber o f acres 10 receive original supply 

1\umbcr of acres to r ccivc upplememal upply 

Total number of acres 10 be irrigated 

REM RI\ 

THE AMOUNT OF APPROPRIATION SHALL BE LIMITED TO THE AMOUNT OF WATER USED FOR TEMPORARY INDUSTRIAL HIGHWAY 

000 

0.00 

0.00 

CONSTRUCTION PURPOSES ONLY. NOT TO C EDT E DIVERSION RATE FROM THE BIG GOOSE CREEK OF 450 GPM OR 1 0 CFS OR 

300,000 GALLONS PER DAY OR A TOTAL OF GALLONS IN TWO YEARS THE WATER \NILL BE PIPED AND/OR TRUCK HAULED 

TO THE POINTS OF USE FOR HIGHWAY CONSTRUCTION PURPOSES PROJECT 8 134035 & 8 134036 CB 

I d«larc that I have examined this 11ppliution and to the be t of my knowledge and belief it is true, rorrect and complete. 

MATT SIMPSON 
Printed I ame and 1g,w.ure of Applicant or Agent 

October 2014 

January 4, 2013. 
~ 

TFN62/025 
'-~ t V 14,2014 

Addendum D 11-4- 10 
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RAMACO Brook Mine 

TIIE T TEOFWYO\11'-G } ss. 

STA rt: t:r,c.1 , EER" OFFICE I Bl PORA RY F1u:-;c NO. J~ 6/267 

THIS I · TO C RTIFY that I h~\"e examined the fort11oin1: application and do herrby granr the ,ame ,uhjert to the following 
limitations and ro nditions: 

This per mit grants only the right to use the "ater nvailnble in the strtam •fl•r a ll prior rights are a ti lied . 

The amount of appropriation shall be limited to the amount used for 
temporary industrial (Road construction) purposes only, not to exceed 1.0 
cubic feet of water per second of Lime, 0,000 ga lons per day, or a total 
of 3 , 000,000 gallons over a two year period . 

The appropriation granted under this permit shall extend for only the 
period of time required to complete the road construction proposed u der 

-:r,.r. B-i9 7ri'tney Air:porc Water Haul and in no case wil 1 extend beyond January 10, 
2015 , or upon completion of the B134035 & B134036 W ter Haul, whichever 
comes first. 

The notices of completion and beneficial use are waived and will ot be 
required because o he emporary nature of his appropriation . 

This permit is granted with the condition that the permittee must notify 
the Distric Water Commissioner prior to diverting w ter. 

This permit is conditioned on he holder of this permit securing and/or 
providing free and unencumbered access to this facility site to allow 
State Engineer personnel to perform their du ies as prescribed by Law . 
These duties include, bu are not limited to, construe 10n inspections and 
wate r administration . 

NO WATER SHALL BE DIVERTED UNDER THIS PERMIT UNLESS THERE IS SURPLUS WATER 
IN THIS DRAINAGE SYSTEM. WATER MAY NOT BE AVAILABLE UNDER THIS PERMIT 
DURING THE SUMMER MONTHS AND IN SOME DRAINAGE SYSTEMS WATER MAY NOT BE 
AVAILABLE DURING THE FALL, WINTER AND EARLY SPRING DUE TO FILLING OF 
RESERVOIRS . DURING THESE TIME PERIODS IT MAY BE NECESSARY FOR YOU TO 
OBTAIN WATER FROM EXISTING APPROPRIATIONS BY WATER AGREEMENT FILED WITH 
AND APPROVED BY THE STATE ENGINEER. 

This permit will be automatically cancelled on January 10 , 2015. 

No final proof of appropriation to be accepted under this permit. 

Ille iim~ fer eompleii•fl tile ~0a,1A1 u110• -iri.-,hall h,f"fllinllld AR l),eamh•r JI. :w 

Pcnmt o. 3486 2 

October 2014 

P•s• o. 4 1 
Ile•~ Olri! 

TFN 6 2 /025 
-~ D V 14,2014 

Addendum D 11-4 - 11 
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RAMACO 

Pl l<.\111 Ml. 3 4 8 6 ·~ 

l'l· ll \ 111 -;tl\ll-; 

t'riori~ Dare .January 4, 20 I 3 Apprmal lla1c January 14, 2013 

NOIICb 

l"hii-. pcn11i1. doe::-. not con"itulc a complete water right. It 1s )Our authuril) to bcgm con31.nK•tion \\ Ori-.. ,, hich mu,1 be l'OmmcncLxl 
,, 1thin the 1irnc ,tllo,, cd in the J)l!m1i1. 

:'\oticc ofcomplc1ion of the ,,,1,i. d~tx."Cl in the pcrmiL mu.M be: filed 111 thc St.ate I ngim:d) Office before 1hc ,piration of the rime 
uJlo,, ccJ in 1hc p..:rmil 

lfc, tL~.sion, of time ~)nnd 1hc wnc lim1L-. :t for1h 10 the pcm1i1 arc required rc-quob for swnc: m~t be in ,,nt111g. lallOM: ,, hy lhc 
ndditlonal time i n:quin..-d. and mu,1berccd,001n 1hc Suuc l--11ginccr'"\ ()Oicc before the c,pirnt1on ufthc time allu"ct.l m lhc pcnnit 

Once 1.he Notice of ornplclion hus lx.~n ii lcJ. Proof of Appropriation \\- il l be prcpan..-J wllJ ~nt 10 )our Water l)ivi. ion Supcrin1cndcn1. 
Ilic 'upcrinr ,>Jeni "ill nmingc "ilh }OU for"" in<p«:t ion ofrhc lilciliry. ~hould you desire adjudic:,rion, rhc l'roof .. ill be consid~n:d by lhc 
Roon! of Conlrol. and if found 10 be sati factOf). lhc Board \\ill i sue IO you a cnifo,utc ofCon>truc1i n "hich "ill conS1i1u1c • complcrcd 
\\ates' righL 

Inc i;r.u11mg of a p<rnlll do.: nol <'Onsti1u1c the sramins of righ1-of-wa) If M) right-of-wa~ is n<e ·sary in connc-..1ion wirh lhc 
opplic:uion ii >hould be unJc:rstooJ lha11hb responsibi lity is rhc apphcanr' 

Brook Mine 

October 2014 Addendum D11 -4 - 12 
DEQ Ex. 4-1129



00 
0 

~ 
;l 
ID 
0. 

121 
N 

" N 
00 

" N 
121 
N 
121 

j s 
!l i ~ .2 .. ~ t ~t I ; I i ~ .::d 

"' ~I 11.1, I ~\ e~ I i t :,", }& i ... 
" "- i I ~\ ~ 1 

< : i 
I 
I 
t ; 

i: t .. , . . I ~ « - i 
i! .rt-=I:. ~ ~ • I:.. i::r;J_§ 
1 g ~Ci 
a I· e 1. ; 

(;. L .. 

("; ;: 3 
,-

I"; I j 
'- ~ 
I..... " :::: .. 

a: 
A 

C I 
G) I 

' 0 

o r;; 
-- ( < -. Io 

"-- I -::r: 

THE AMOUlilT OF APPROPRIATION SHALL BE LIMITED TO THB AMOUNT OP NATER USBD FOR TEMPORARY I.NDUSTRIAL 
BIOHWAY CONSTRUCTION PURPOSES ONLY, NOT TO EXCEED THE DIVERSION RATE FROM TBB BIG GOOSE CREEK OF 
450 GPM OR l CFS OR 300,000 GA.I.LONS PER DAY OR A TOTAL OF 3,000,000 GALLONS IN TWO YEARS. THB 

B PIPED AND/OR TRUCK HAULED TO THE POINTS OF USB FOR CONSTRUCTION PURPOSES. 

1ne 

4~.-. 
: (1 f 

IA~--<.. 

TFN62/025 
,D V 14,2014 

_,,a...~%~~,-J.---d.~:;:=,.---- --- APPLICANT: WYOMING DEPARTMENT OF TRANSPORXATION 
5300 BISHOP BLVD. 

CHEYENNE, WY 82009 

October 2014 3 4 8 6, DEQ Ex. 4-1130



RAMACO Brook Mine 

BAXTER DITCH 12537D 

TFN 6 2/025 
.1.., D V14,2014 
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Apolication 
7'-1 ,t-o 

for a Pen11it to Di,·ert and 

\\ " u l lt\1111 '\11 

uf 1 lt1 applit"IIII Fr ~b., ' 1.L' ~ ----~~ '-
'-

1'111 11:m., nf 111, !tit 11 or,· uni j.. 8 Q..,-\...,-~ - w~ 

Brook Mine 

-~, 1ur,·~o(tl.,·prc.po41Jappropri.1ti1111i .. ~• t'~'\-4-(~ ~ "'1"'\~ ~ . ~-'"\.--..a 

h. Tb· l.1-:1di1~~- pn 11w ~;f ~r c 111:1I 1• ttf tt,·d ..,,,...,~ ": ': ~ -'--'' · S::, 5 ft • Y"'L ~ 3 J' ..,IJ "'2 'IS !,-(: ( 
~ ... O"V"'- ¼ s ~ 'I ~ -

\ I 

\t 

\ I 

T hi ·ud di,, Ii nr, uni i 111 l,1 

~ n ., dlllu 11-.11,1, .. 11f aid \\1,rJ .... ,n 1:1 1 \ t l1 t :~d)l.u t1 I \\ idth Il l \ l11p l;t l ,, .1tn- l11w l 

0 , S f+ H . yrnd1· 10• 5 

\\ 111th 1111 top 1:1 I \\ 114 r-li t11 

\\ 1d1h 1,11 lc1p d \\ 11 r- 1u 

\\ 1,1!!1 1,11 lop :11 \\,lit r-111 1, 

ft.d; \\!•Ith t!fl l,ott,,111 

fur "'dt), ••II 1.._,t1,,111 

i,-1 1 \\1,llh 1111 1.._ ,1111111 

5 ' I\" 

3 lid, 

11 .. 1 di p lh d ,i.at, r (1 1·1; )tnult· kit 1•r 1nilt 

f1d 1ll ptl, 11f \\:lt• r iP.-t; ~r1cl1• ft, I f"' r 11 11!,, 

£1,·1 dq,llt of\\ tl4·r ft.-t Kr:,,I, ftd I' r n11l1 

I l, ..ril11• I Lt d1:11:u-t,1 r "' 1•ro1' ' I \\1•rl!II -.1:11 111c 1 .. , n .. lmlllh' ,,{ II. , 111:111 n.tl ltt '"' JIIO\t I :!n,1 \111111 )4 r :rnd Jt.11 ,clli ,,r 11111,u-l ii :111\ 

.)rd \ mount or ll11rn1 1t~. 11 all~. 

€ ~~ ' V\, .,,,..,_._ ~ ~ '-I 1-1 ~ -c. c..,r..,,..~t. 1 o..~ 

=---~., ~ l o I ~,..t f~ ~ ~~ ~ --b:, a-j2 Q ,'i) ~ - -f~ 
o.. ~~ <>r s , 0 0 C).,UU,.Q ~ ~ °'4:Y'" cL-f-U o-f- 3 s £, .. ,: of~ 

IO. Tiu• . l i111alf'1lt·o-.lof~liddi11•la"' ~ •✓,;, ~s~ 

1fii,1 · 4 ... limakd :u·rt:'11,!:t' in fru i• l i1111• u( 11hdi,i i110 1 

s E. SA-,.>' 5....<. -s , J 5 : ,..., R 'i3 s w . -::: <) °'-<--'"'-4--> 

TFN 6 2 /025 
V 14 2014 

• 1!11 --1. 

13. 1 lu- tinw rr<1uin·d for tht• tomph·tion of ditdu"" 1u11I utht·r di,.1ril>11li11,: \\orJ.. :-. i-1 • 1!11"1 

I l. Tiu• liml' rt 1"1Uirt"I tot llllJlldt• thP nppliC"ation of \\:1tn to llu• IM·1wfif ii, l u-.1• tnU'I I in thi,. :1pplit•11 linu 1 ~l'!\r from 

5) .... t 3 \ , 191 

October 2014 t-ignrd · ..:...o-~..v~~ endum D11-4-15 
DEQ Ex. 4-1132



RAMAC°Appropriate th Water of the State of Wyoming 
Brook Mine 

I II I. "'I' \Tl·. OI \I\ <1\l I \"t: 

T II E t<T \T I: Il l• \I\ 0 \11 :\< :, I ,, 
~T.,1t: l•>.; (,1,t~ru.'r- Unu 1 , 

191 

Tl1i" , .. to tt-rlih ll i:a t I lu vc· , \!1111i111 ·d 1h,· forqi:0111J;t appl1t·: ,1 101t :uul lia H' n ·ll1n11 -. I llw .. :um• \\itlmul In_\ tlpprt,vnl for thr follm\iOI( r tJt..•ous : 

Wit11 111_\ h:111d tlu"' 4J11y ... , , \ . I>. IOI 

Tilt•: >-'l' ,\TE OF WYO~II:,;(; , I • 
;T\TE l : ~(il'l.l'H.' Otn< f:, f . 

Tht, L~ tu cn ti(y tlint ha,t· ,.- x.1m1111 .. J th• fun-Jr;oin~ u.ppli,-:,tion !HH I , lo ht•rt..'hy gmnt tlw l'l."Urn· &ul,jt•c·t t,, the following limltatiou rmtl ron<lition 

( 'on"' lnadiun of propOM'tl \\Ork~ :- hnll h<'Kin ,,ithiu n · .)\:ar frulll Jule of appro\·nl. 

Tlw tinw for N ,111pl(l lllg tht' work .. hall t( ·rn1i11 tc on Ot•c'f'ml r 3 1, I' J 5 . 
TFN62/025 

Th<- tiuw for rornpktintt thr uppropritttion vf ,, ntfr for bu1diri.nl u .. ,. iJu,11 t,•nnin:tlt• on l)(•t't ·tnl)('r :u , l!}J / 
~~ D V 14 201 4 

TIM• runu1rnl of ilw npproprintion ~1 ,II I~ limihtl to uue 1·uhir· foot 1x·r 

f,<>r 31, 10 ( ..., , >M..i.iJ......wi~ ><,itlll~• I /1 

Witm my ha.ml 1hi-i ':, .;)~ 

TIii; ,l'A rE OF \\'Ymll:-.<: , I 
."--rAn .. Esu"r.,rn's Ou1 t:. f 

T h~ iu. ..... 1rum,.,.11t wru n'('(•i\'t>t l und filf'(I for rcrortl on lh<' 

,md of 111111· for f•:l<' l1 ,·,euty !H' rt u( l:mtl rcc lnim I on or IK fon:• Dect--m-

pu~otH.,..JJ<.f.,,.......,I dttt..-. 

, A. I). IOI ', , 

HUito 1-:ngin('('r . 

, A. I . 101 '1,at 

'1 ,,d0<·~ Q · :\I. , . ml ,July N'COr,11'<1 in Book 11 of ,\ Jlt>li<·ntions, on l'ng '20 
, l,.yo/ Pr 
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RAMACO Brook Mine 

BIRCHBY DITCH l 585D 

TfN 6 2/025 
'(~ D V 14,2014 
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RAMACO 
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Brook Mine 
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RAMACO Brook Mine 

BIRCHBY ENL 1073E 

TFN 62/025 ,r. JD OV 14,2014 
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RAMACO Brook Mine 

BLEVINS PUMP 33816D 

TFI I 2 /025 
Q~CD N~V 14,2014 

October 2014 Addendum D11-4-28 DEQ Ex. 4-1145
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Form S. W. I ,It- '7 5 , ,.,,.-, 
RAMY\0@>06 1T £.- e;,V 

• I 

3 :@ 3S,d--).... 

")..5". oo 

~1,,101 
STA TE OF WYOMJNG 

Noto: Do nol fold this form. ~ 
wriler or print n Uy wilh black 
ink. 

0 3 - I 7 - 2 00 7 0 9 3 2 
OFFICE or mE STA TE ENGINEER SCANNED NfN 1 

APPLlCATION FOR PERMIT TO APPROPRIATE SURFACE WATER 

Tl IE STATE OF WYOMING, 
STATE ENGCNEER'S OFFICE 

THIS SECTION IS NOT TO BJi'. FfLLED fN BY APPLICANT 

Filing.lPriority Date 

} ss. 

This instrumcnl was received and filed for record on the __ l...;.7_t_h _ __ clay of _ __ A_u_.g,._u_s_ t _________ _. AD. 

WQ.Z___, ul -2..;_R o'clock _ _ __A_ M 

153 Recorded in Book 

Fee Paid $ 25 . Map Filed _ _ S_A __ 
Temp. 

WAmRDIVlSIONNO. _ _ __.~ _____ DISTRJCTNO. _ _ _j__ ___ ___ filing No. 34 6/95 

PERMIT NO. - __3_3 li.l L 

NAME OF FACILITY : _ __ Blevins Dome tic Pump __________ _ 

I. Nume(s), mailing address and phone 110. of applicant(s) is/arc 

Ranchester WY 82839 307-655-2541 ------------~----- ------- -
E -ma i I address: 

2. Name & addn:ss of agent to receive correspondence und notices: Same above ---------------------
E-mail address: -----

3. (a) llte uso to which the watc.-r is lo be applied is Domestic awn & Garden 

(b) If more than one beneficial use of waler is appl.ied for, U1e location and ownership of the point of use must be shown in item 10 of the 
application and the details of the facilities used to divert and convey lhe appropriation must be shown on the map in sufficient detail lo allow 
the Stale Engineer to establish the umounl of appropriation. In multiple use applicutions, stock and domestic purpose.~ arc limited to 0.056 
cubic fcct pc.-r second. 

4. 11,e source of the proposed appropriation is ___ _ ____ T'--'on-'-_.,'-uc-'-Ri~ v_e"-'r '--'tri-'-'-'b_. Y;;c...;..;ell-"o'-w_s...;to'--'n_c_Rl...;.v.c..c'-r _ _ _ _ ____ _ 

l~•titude: N 44"54'21.05" 

5. lltc poinl of divcn1ion of the proposed work is localed 

from U.,c 

ofScction 23 ----

Loo itude: W l0r4'21.74" 

T. _ _ _ N.,R. 

T. __ 5-'-7 __ N., R. 

foct dis tant 

W., and is in the 

85 w. -----
Lot Block Subdivision Name _ _____ _____ _ ______ ____ _ _ _ _ 

6 . Arc any of the lands crossed by the proposed facility owned by the Stale or Federa l government? lf so, describe lauds ond indicate 
whether Stale or Federally owned 

Mine 

o - aJJ rivatel owned lauds 

7. ·{be carrying capacity of the di1cb, canal, pipeline or other facility al the point of diversion is 
foct per second. 

TFN 8 2/025 I 
RECD IIDY 14,2014

1 0.056 cubic 

8. 11te accompanying map is prepared in aococdaoce with the Stale Engineer's Manual of Regulations and fostructions for filing 
applications and is hereby declared a part of this application. 'lbe Stale Engineer may require the filing of detai led con.~truction plans. 

9. ·toe cstimaled time required for U,c completion of corustruction is _cc..cx""b""t.c..in""------- ---- , and lo complete lhc 

applicatioo of water to the beneficial uses staled in this application is _ exll __ st_ln~-- ------ ---- ----- --

Permit No. 33816 -. 
Page No. 

October 2014 
()..eave Blank) 

Addendum Dl 1-4-29 
DEQ Ex. 4-1146



IV. 1 Ile JllllCI to tJc IITIS/lle<l unocr u11s pem:ul 1s ocscnt>ecl in lllc tollowmg tabutallon. (UtYc IITlgablc acreage m each 40-acro subdivision. 
RAMAl@@lale ownership or land, Federal, State or private. lf private, list names or owners and land owned separately.) Jr applic:HkioolorMine 

stock, domestic, or for pwposes other than irrigation, indicate point of use by 40-acn: subdivision and owner. 

NE¼ NW¼ SW¼ SE¼ 

Township Range Sec. NE¼ NW¼ SW'/4 SE¼ NE¼ NW¼ SW'/4 SE¼ NE¼ NW'/4 SW'/4 SE¼ NE¼ NW'/4 SW¼ SE¼ 

57 85 Z3 X 

FOR DOMESTIC USE ONLY AT THE POINT OF USE DESCRIBED ABOVE NOT TO EXCEED 0.056 CFS 

Number of acres to receive original supply 

Numbl..'T of acres to receive supplemcnlnl supply 

Total number of acres lo be irrigated 

REMARKS 

Application is for domestic (lawn & garden) water use, via a small ponnblc pump from lhe Tongue River. 

Pump will be used during normal growing seasons. 

TOTALS 

·nic amount of lhe appropriation hall be limited to the amount of water used for domestic (lawn & garden) purposes only not to 

exceed the diversion rate of0.056 cfs from Uie Tongue River. 

Type of Pump: Electric 

Horsepower: ~ 

Delivery Method: Water is pumped from Tongue River through garden hose to sprinklers. 

TFI 8 2/025 
RECD NOY 14,2014 

Under penalties of perjury, I declare that I have examined this application aod lo lhc best of my knowledge and belief il is lmc, correct and 
complete 

D.tl 

October 2014 Addendum D 11-4-30 DEQ Ex. 4-1147
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RAMACO Brook Mine I 
TH ESTATEOFWYOMlNG } 

s . 
STATE GINEER'S OFFICY. TEMPORARY FlLJ G NO. 34/61')5 

Tlll J TO EltTlFY that I have exa mined the foregoing application and do hereby grant the same subject lo the following 
limitations and condit ions: 

This permit gra nts only the right to use the water available in the st ream aftrr a ll prior rights are S2ti lied. 

The amount of appropriation for domes tic s upply shal l be l i mited to 
t he amount benef'cia l l y used for domest ic purposes , d i verted from Tongue 
Ri ver at a rate not to exceed 0.056 cubic- feet per second of wa t er . 

If in priority a nd i n the event of a reques t for regulation , the 
appl icant may be required Lo insLall a choke on the pump or a water flow 
reducing dev ice in the pipeline which wi l.l provide for regulaU ng t he 
amount o f water diverted to 0.056 cubic feet of water per second o f time . 

This 
record . 

permi t is issued to make an e xisting acil ity a matter 
The notice o f completion o f construction is he r e by waived . 

of 

This permi t is conditioned on the ho lde r of this permit securi ng 
and/or providing free and une ncumbe red access to t his facil ity s ite to 
allow State Engineer pe rsonnel to pe rform their duties as prescribed by 
La w. These d ties incl ude , bu L arc no t limited Lo , construction 
inspecLions and water administraLion . 

This permi t is granted subject to Lhe Lerms of the Yellows Lonc Ri ver 
Compac t . 

TFI 8 2/0 25 
RE CD NOV 14 ,2014 

Pem,it No. ~ 3~3_8=--c.clc.....6~ _ PagcNo. ~4~5~ _ 
(L<avoBl.llll<) 

October 20 14 Addendum D 11-4-31 
DEQ Ex. 4-1148
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RAMACO 

PERMIT N0._ 3 3 8_l_6_ 
SA-30 

PERM ff STATUS 

Brook Mine 

Priority Date~u s t 17 2007 Approval Date ___.Q,ct:o~b~e=r ~ 2- •~ 2=0=0~7 _ _ 

PROOF PREPARED 
ADJUDICATION IN PROCESS 4:>nrO 

Ctirr- ll£c. ~ , P.~PRoo,N()_ .14Uv f 

!AA. - STIC. DOM. C- MISC. _ . 

Al:. ---- c.,.s. 0 . D51o SCANNED DEC 2 2008 

TFI 8 2 /025 
RECD HOV 14,2014 

O'flCF. 

This pcnnil, docs not constirutc a complete water righL It is your authority to begin construction work. 

All appropriations for irrigation arc limited to I cubic foot per second of lime for each 70 acres of land irrigated, except as provided in 
Seclion 41-4-320, Wyoming lalutcs, 1977. Appropriations for other uses are limited to the amount or, ter benclicially used in accordance 
with the tcnm of the pcnnil. 

Notice of completion of work. and of application of the wntcr 10 the beneficial uses described in the pcnnil, must be liled in the 1111e 
Engineer's omce before the cxpimtion of the time allowed in the pcm1it. 

If extensions of time beyond the time limits sci fonl1 in the permit arc required, requests for same must be in writing. SIJlling why the 
additional time is required, and must be received in the State Engineer's Omcc before the expiration of the time allowed in the pcnnit. 

To perfect your water righl, your Water Division Supcrintcndcnl, or his authorized representative, will conUtct you after you have 
submiucd notice to the Ulle Engineer stating that you have apJ>licd the water to the beneficial described in your pcrmiL After excculion of 
the proof, it will be considered by the State Board of Control, and, if found to be tisfnctory, the Board will issue to you a Certificate of 
Appropriation which will constirute a completed water righL 

The er:anting of a permit does not constitute the granting of right-of-way. If any right-of-way is n ry in connection with the 

Octo be ~~ior, dd be understood that this responsibility is the np\ s. Add~n d-'-____ __. DEQ Ex. 4-1149



RAMACO 

Legend 

stephanle Blevins & Clinton Krumm's Property 

/\DPROVED: 

October 2S~NNED NOV 1 7M7 

MAP TO ACCOMPANY APPLICATION FOR: 

Blevins Domestic Pump 

APPLICANTS: 
Stephanie Blevins 
Clinton Krumm 

TFN 8 2 /025 
D~CD NOV 14,2014 

1692 State Hwy. 345 
Ranchester, WY 828~~ <:' L1 ~ 

-, r:3~j&~~j~'nrt'4=-~o DEQ Ex. 4-1150



RAMACO Brook Mine 

DR41299 WATERHAUL 34741D 

TFN 6 2/025 
RECD NOY 14,2014 

October 2014 Addendum D11 -4 -34 
DEQ Ex. 4-1151



RAMA%~ q1;_ 1-
sw1-1133 

FonnS W 1 
R9V , 2/22/200e 

Brook Mine 

07/1 8/1 2 02:16 PM 
:,,01 E: Do 1101 fold lhi., rornL l tl)J)<"rittr 

or prinl nntl.) whh black inL 

STATE OF WYOM ING 

APPLICA TIO:', FOR PE R.\IIT TO APPROPRI TE l 'Rf n : WATER 

T Iii. SF.C7"10. IS NOT ro RF. FIi. i.E D I. BY APPLI CA. T 

THE T TE OF WYOMl"l(j 
T'\11-1-.,GIM.ER' OFl· ICI. } s~. 

Th is ins1rumen1 wa. received a nd filed for record on 1he 18th day of July 

Al Ofl 

Recorded in Dook 

20 __ 12 __ . at ~1_6 o'clo I.. P \II. 

1 
~ 9 Jo 'Llf ~~"'' 
v __ ofDitch Permits. on P1~'B~r~ ( 0 

F e Paid S __ so_.oo __ 'vlap Filed SA-J.3, 34 7 4 ID 

\\'ATER DIV! 10, ,o. DIS I RIC I ,o. 5 35212540 

Pl· R\11 f ,o 3 7 4 i 

'AME 01' l·A ILITY OR4 t 299 WATER HAUL 

I . . ame( ). mailing add re sand phone no. of npplicnnl(s) is..arc WYDOT. 5300 BISHOP BLVD. CHE YE NE . wyom,ng 

62Qlla...PH 7-777-474 

[-mail addr ss: 
-----,,,,,.._-,.,,-M---...... -:'•-M-,-,..,---, ._ .. .._1M .\..,. t- .. ot. .... ) 

2. --:amc add re of agent 10 recdvc corre pondcncc and notices MA TT SIMPSON 5300 BISHOP BLVD CHEYENNE. 
wyom,ng 82009 PH 307 777-4748 

l:-mail address : matt.s,mpson@~o go_v _________ _ 

3. (a) The u to which the wntcr i 10 be applied i, Temporaiy (Road Construchon) 
(b) If more than one beneficial u of water i app li d for. the I ation and ownership of the poin1 ofu emu I be sh "" in item 10 

of 1he applicmion and the details of the facilities u,ed to diven and Oil\ ey the appropria1ion must be hown on the map in ufficicnl 
detail to allm1 the late Engin er 10 cstabli h 1hc amount of appropriation . In multiple use app lications. stock and dome,1ic purpo cs 
nrc limited 10 0.0 6 cubic feel per second 

4. The source of1hc proposed appropriation is Tongue R,ver. 1nbu1aiy of Ye11ows1one River. tnbu1aiy of Missouri River 

5. I he point of diversion of 1he proposed worl..s i located __ feet distant 
from the comer of . ec1ion ____ r. _____ .. R. _______ .. 1111d is in th 

NW1/4SE1/4 of ection 20 T. 05JN .. R. 084W ·Or/ft//": 
Lot Block ubdivision 'amc 
La1i1ude (De imal Degrees) 4• .90028 Longi1ude (Decimal Degrees) -107 02089 

6. Are any of 1he land cros ed by th 
whether talc or Federally owned. 

proposed foci li1y owned hy the State or Federal govemmcm? If ,o, describe lands and indicate 

JI~ ~ 1d(~t./&~ u~ 
_/ _ _ _ _ 7_- _-=i--Tm/025 

7. The ~-arrying capaci1y of the ditch, canal, pipeline or other fa · ility at the point of diversion i 
fe t per econd (c.f.s.) 

RECD NOV 14, 2014 
cubi 

8. The accompany ing map is prepared in accordance w i1h 1hc talc Engineer's Ru les and Regulation for fi ling opp licn1ions and is 
hereby declared a pan of th is application. The ta te Engineer may require the filing of detailed con 1ruc1ion plans. 

9. fhe es1ima1cd time required for 1hc complclion of conslruc1ion i 
application of water 10 the beneficial u cs smted in this aprlico1ion is 

Penn,t No 3 4 7 41 

October 2014 

______ T_wo_ Y_e_a_rs-,--_ ___ _ . and to complelc th 
Two Years 

P,11;< No __ 7_0 _ _ 
l I <•>< Rlank) 

Addendum D11-4-35 DEQ Ex. 4-1152
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RAMACO Brook Mine 

10. rhc land to be irrigated under thi s pennit i described in th following tabulation . (Give irrigable acreage in each 40-acre subdi
vision. Designate ownership o f land. Federal. ·1ate or priva te. I f private. list names ofO\,ner,, and land owned cpamtcly .) I f appli 
cation is for stock. domestic. or for purposes other than irrigation. indicate point o f use by 40-a re subd ivision nnd m,ncr. 

NE 1
/ , 

lu"' n- ~ -lllGC ~cc Nr. 1,, NW1
/ , sw',. st11.1 '\I t- •,, 

TemI orary Road C onsln :tlon}, 
UNKNO WNSUF VEY & Inv ~slme, ls ·, 

057N 085W 17 

NONE 

NW 1i, 

NW'1, S\\' 1
/ 1 

I a rat not lo 

SW 1
/ , E'i, 

s1-:',. NL1
/ 4 NW1

/ , sw',. l ~L'I, '\ll ·l/, I\\\ 1,, w•,, SI ',, 

excec . cl i . La~ jQwn r Sta ~- Offk fe olS ~le Larlds 

· A ALL ··--······-·-·---··-·---···-·-- -·----------· 

'>lumber o f Jere, to rece ive origina l upply 

N umber o f acre to receive upplemental upply 

Toto I number of acres to be irrigated 

REi\lARh'.S 

000 

000 

000 

THE AMOUNT OF APPROPRIATION SHALL BE LIMITED TO THE AMOUNT OF WATER USED FOR TEMPORARY INDUSTRIAL HIGHWAY 

CONSTRUCTIO PURPOSES ONLY, NOT TO EXCEED THE DIVERSION RATE FROM THE TONGUE RIVER OF •50 GPM OR 1 0 CFS OR 

300.000 GALLONS PER DAY OR A TOTAL OF 3,000,000 GALLONS IN lWO YEARS THE WATER WILL BE PIPED AND/OR TRUCK HAULED 

TO THE POINTS OF USE FOR HIGHWAY CONSTRUCTION PURPOSES PROJECT OR41299 

I declare that I have c a mined thi application and to the be I of my knowledge and belief it is true, correct and complete. 

MATT SIMPSON 
Pnmai ,Un<' .and 1gn.at urc- of Apphca.n1 or Agmt 

October 2014 

July 18, 2012 

D.it< 

TFN 6 2 /025 
REC D NOV 14,2014 

Addendum D 11 -4 -36 
DEQ Ex. 4-1153



RAMACO Brook Mine 

TIIESTATEOFWYOM INC } 

"· 
'TATE ENGINEER' OFFIC'E rEMPORAR\ FILING :\0. JS 2/254 

TIii . IS TO C ERTIF'\' that I hav, uamin,d the for~oing npplicstion and do hcrrby gra nt the ame ,ubjert 10 the following 
limitation and conditions: 

This permit grants only the right to use the water a, ailablc in the stream aft" all prior rights arc ·.iislied. 

The amount of appropriation shall be limited to he amount used for 
temporary industrial (road construction) purposes only , not to exceed 1 . 0 
cubic feet of water per second of time, 300,000 gallons per day, or a 
Lota! of 3 , 000 , 000 gallons . 

The appropriation gr nted under this permit shall e xtend for only the 
period of time required to comple e Lhe road construction proposed un er 
DR41299 Water Haul and in no case will exLend beyond 1 Sep 2014, the t wo 
year limit for temporary use permits, or upon completion of the DR41299 
Water Haul, whichever comes first . 

The notices of completion and beneficial use are waived and will not be 
required because of he emporary nature of his appropriation . 

This permit is granted with the condition that the permittee must notify 
the District Water Commissioner prior to diverting water. 

This permit is conditioned on the holder of this permit securing and/or 
providing free and nencumbered access to this facility site to allow 
State Engineer personnel to perform their duties as prescribed by Law. 
These duties include, but are not limi ed co, construction inspections and 
water administration. 

NO WATER SHALL BE DIVERTED UNDER THIS PERMIT UNLESS THERE IS SURPLUS WATER 
IN THIS DRAINAGE SYSTEM. WATER MAY NOT BE AVAILABLE UNDER THIS PERMIT 
DURING THE SUMMER MONTHS AND IN SOME DRAINAGE SYSTEMS WATER MAY NOT BE 
AVAILABLE DURING THE FALL, WINTER AND EARLY SPRING DUE TO FILLING OF 
RESERVOIRS . DURING THESE TIME PERIODS IT MAY BE ECESSARY FOR YOU TO 
OBTAIN WATER FROM EXISTING APPROPRIATIONS BY WATER AGREEMENT FILED WITH 
AND APPROVED BY THE STATE ENGINEER . 

This permit wi ll be automatically cancelled on 1 Sep 2014 . 

No final proof of appropriat ion to be accep e under his permit. 

11,. limo fer €0fttplelin~-1h,1-1.A1tbl~Fli shall 1em1inatd en DdCdRl9dF H,.J0 

Fite 111110 te, oo+>'f'k,4ing-t~~~htli<»al--•1~~"""""'- ~ •• - .lV----.,....Ril--""81-f't-.....i 

::::~::l~~•m3•~::});;roiltA~llf;T A I> ?tJfh-

~I 

Permit o. l'ageo 70 
T F N11 B~}"f 025 
RECD NOY 14,2014 

October 2014 Addendum D11 -4 -37 
DEQ Ex. 4-1154



RAMACO Brook Min e 

l'LRM I I ,o 3 47Ll.1 

l'I R~III ,11\l t ', 

l'riorit) Dale July 18, 2012 \ppro,.1ll)a1c August 3 , 2012 

TFN 6 2/025 
RECD NOY 14,201 4 

Noncr 

lnis permit does n01 co11,1i1u1c ll crnnplcte \\nler rii;hl. II ,~ )Ollr authoril) lu hcgin con truction \\Ork. "h1ch mu a be comml-nccxl 
"1th in the umc allo"cd in the pcnnil. 

No1icc ofcompktion of1hc work described in 1hc pcm1i1. muSI be lilc-d in 1he S1atc ~.nginc-cr's Office before lhc c,pimtion of1hc time 
,,llm>«I in 1he permit. 

If c~I n,,1on, of 1,mc bc)ond the 1imc limits SCI fonh in 1hc pcnni1 nrc rcquir..xl. ruqu t> for · me 11111;,1 be in \\fit ing. staling \\h) the 
additional time is rcquin:d. and mu t be rc-cci,cd in 1hc . 1.1c Fnginccr's Otlicc before 1hc c,p1m1ion of1hc 1imc nllm,cd in lhe pcnn11. 

Once the Noti · ofC0111plc1i n h been filed. l'roof of ppropria1ion "ill be prepared and"'"' 10 )Our Waler Oivi 10n Supcn111cndcn1. 
Inc 'upcnnlcndcnl \\Ill arrange \\ ith you for an iru.J)\.-.:t1on of the faci lity hould you d ire adjudicaiion. 1hc Proofwill hc con,idc-rud b) the 
lloard of Control. and, if found 10 be :,n1isfuc1ory. lhc Boan! \\ ill i"ue 10 )OU Ccn il1cn1c of Con truction \\hich will con>1ilu1c II cnmplc1cd 
w111cr right 

'The n1ing of a pennil docs nut consrnu1c the gmming of nghH>f•"a). If an) nghl•Of•\\ay i nccc ~ in connce1ion \\ilh the 
applica1ion ii <hould be undcrsiood 1hn1 this re ponsihilil) is lhc applicant's. 

Octa er 2014 Addendum D 1 -4 -38 DEQ Ex. 4-1155
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RAMACO Brook Mine 

HA• ..... -··--··-··-··-··-··-··-··- -·-·--·-

!
WATER SOURCE 
TONGUE RIVER ! ~1 ~""~q.E~~~• ~:;;;;j~~ 

I POINT OF DIVERSION ~ 
T 57N, R 84W SEC. 20 ~ --"-f--. 

~IN 44° 54' 01" I 
~w 101° 01· 15.2" _-VO,-....,.. 

~ 

TBE AMOl/tl'r OP' APPROPRIATION SHALL BB LIMlffl> TO TBS l\M0UHY OP KA'l'ER USBD POil TBMPORARY nroU5'IR1AL 
HIGHIIAY CONSTRUCTION PURPOSBS ONLY, IIOT TO BXCEBD ffl£ DIWRSIOII RATE FROM THE TONGUE llIVER OJ' 450 
GPM OR 1 CPS OR 300,000 GALLONS PER DAY OR A TorAL OP 3,000,000 GALLONS Ill '1'ffO YKARS , THE IIATBR 
IIILL BE PIPED AIID/OR 'l'RUCIC HAULED TO THE POINTS OP USE FOR CONS'l'RUC'l'ION PUllPOSES. 

CHBYENNB, lfY 82009 

1 
5' • 

TFN 8 2 /025 
RECD NOV 14,201 A 

October 2014 
I' I 70 1'7 3 4 7 t11 Adde~~:If l 4039 

- -
DEQ Ex. 4-1156



RAMACO Brook Mine 

R26W 
10 ,:"JO' 

THE AMOUNT OF APPROPRIATION SHALL BB LIMITED TO TBB AMOUNT OP «ATBR USBD FOR TEMPORARY INDUSTRIAL 
HIGHWAY CONSTRUCTION PURPOSES ONLY, NOT TO EXCEED THE DIVERSION RATE FROM THE TONGUE RIVER OF 450 
GPM OR 1 CFS OR 300,000 GALLONS PBR DAY OR A TOTAL OP 3,000,000 GALLONS IN TWO YEARS. THE WATER 
WILL BE PIPED AND/OR TRUCK BAULBD TO THE POINTS OF USB FOR CONSTRUCTION PURPOSES. 

APPROVED: ___________ MAP TO ACCOMPANY APPLICATION FOR 
DR41299 WATER HAUL 

TFN 6 2/025 
Q~CO NOV 14,2014 

_______________ APPLICA.NT: WYOMING DEPARTMENT OF TRANSPORTA'UON 
STATE BNGINBBR 5300 BISHOP BLVD. 

CHEYENNE, WY 82009 

October 2014 Addendum D 11-4-40 DEQ Ex. 4-1157



RAMACO Brook Mine 

EARLEY CREEK 1 3456D 

TFN 6 2/025 
RECD NOV 14,201 4 

October 2014 Addendum D11-4-41 DEQ Ex. 4-1158



RAMACO 
Brook Mine 

TFI 8 2 /025 
RECD NOV 14,201 4 

October 2014 
Addendum 011-4-42 

DEQ Ex. 4-1159



RAMACO 

October 2014 

Brook Mine 

Tf 11 6 2 /025 
RECD NOV 14,201 

Addendum D 11-4-43 
DEQ Ex. 4-1160
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'l'HE TATE OF WYOMING. 
CERTIFICATE OF APPROPRIATION O WATER. R RD o. 17 p E ___ _ 
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RAMACO 

-!U!:.----- '."l' 

October 201 4 

Brook Min e 

. - ~~ -

TFN 6 2 /025 
RECD NOV 14,2014 

Addendum D 11 -4-45 
DEQ Ex. 4-1162



RAMACO Brook Mine 
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I ) 
THE STATE OF 'WYOl\fiNG 

CERTIFICATE OF APPROPRIATION OF WATER 

~ 1- w. »dL~ ......... 1. WHEREAS, ..... :········ .. ········· ·· .. .. ...... .. ·.--,;·,~·-··•· ~ .. ....... .. .... ... ··· ·········· ·_- · ...... ha.s presen~ the Bo&rd of Co~te of Wyoming 

proof of the app~ate~m-'l:·· ..... . ..... ........... .. .. ............ ..... . ...... ........... ...... ...... ............ tnbutary of .. ··· ········ ·~ ···· .... ..................... .. ....... ...... ..... ...... . 

through the .... ...... ......... ...... .. .. . /.✓-~.:/'~ .. : .. ~ ....... ...... .. ................... .. .................. Ditch under Permit No .... ...... .'t.~ .. ?.. .. 7--- for irrigation of the lands herein 

described, lying and being in ......... .... . /2. .. /..~ .......... ... County, Wyoming, and for ir:-igation ........ .... .............. .. .. ....... ....... .. ...... ................... ...... ................... . 

CEllTIFICATE RscoRo No. z5 

s: 
PAOJl ... .. . l_;__'{) ! 

no ord:~:Y ::::n:~~t::: ::et::~.~ .. ~~-~0:.tt .. ~~. ~:~~~'.::.~~. ~i~~~o; 1~t.~~~~ ~.~~ .. ~~ .. ~.f.~~eA~~:}~.~~:eeo:=~~:!• ;:~~;.:: .. ~~ 
P,ge .. •t:;f~:p::::::d.~b&~zt~•p~~~•P~•::::~:~:~ ................................... , Wyomlog; 

Amount of Appropriation .......... ,.- .......... . cu. ft. per. sec.; Date of Appropriation ... ............... ........ "?>../ .~ ... ··/ ·'!. .. ~ .. ........... .. ; Description of land to be irrigated and 

Genernl Priority Number on mai

7
n stream ................................................. ; Prioritya· ber on ............... ...... ....... 

1
~··: .. ···· ...... ....... ...... ................... .......................... ....................... . 

for which this appropriation is dete.mined and established; Total Acreage .... ..... < .............................. (?./. ...... ~ .. : ............ ........... ........................... ·····················-· 

%. •·· · )'~ ;b 1j_z / ... .. . ·j·J-·-- ; .. f.[ .• tf. . 
v' .. 

• 0. 
0. :,g~ (1) 

::s ..... .., 
0. n::a: 
t:: C, 
3 en 
0 -Nt 
..... c:::a...._ 
..... <c::, 

I 

-"'-=-~ 
I .o,.cn 

CJl 
c..v 

Nt 
c::, -.. 

The right to water hereby confirmed and established is limited to irrigation............................ ................ .. ............. ....... ........ .. . ............. ............ ... and the ll8e is restricted 

to the place where acquired and to the purpose for which acquired; rights for irrigation not to exceed one cubic foot per second for each seventy acres of land for which to 

appropriatir,n is he · determined and established. /,-z!t{;;: g 
IN TEST NY WHE OF, I, CLARENCE T. JoIINSTON, President of the State Board of Control, have hereunto set my hand this .... .... .............................. ..... .. :;,;-

day of.~:=T·;:~~:::~:::::::: .. :::.-~·::.?z_.:·_:~_-.·.·.-_.·.-.·_.-::_.;;,_ ... _.t_:(_·.<:-._~ __ ··_· ... _·:.·._• ... _~~--✓-.... _l_~_~_ .. :·_:~_··e_:· ... _~_:,,_'_8a-·i_d_Bo_ard-t-o-b-e-h-ere--un-t-o-~-~-~e-··d_·:·_·· '-<J._· ... _~."-~-~'.-~:-·:~_.~_.~._.~_:.~_:~v_···_·?_, .. _·._.:._:.~-··~_ .... _~--:'_:~_···_·~_~_-_· __ .. __ ~ 
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Dear Sir: 
t.\, ~,.../,,~ of: 

The requirem nts of'P rm1t No. __ ..;./_.3_1_7 _______ _ 

n m of facility > fl_.,f 8r11tB,e,,.s J)ifr:J,,:, 

recorded in t he name_ of H-..,.'rf~ ...... 8._ro ..... f&?-=~---------
and a• issued by your office, have not been complied with on 

lands described blow. Final pr oof for th b n ficial use of 

water will not be aubmitted . You are , ther efore, uthoriz d and 

reques ted to elimina te the foll owi ng ~escrib d subdivisions 

from Permit No. __ /_3_1..,7 ___ ____ upon the recor ds of 

your office: 

Tarl;J: 61 a,ee,1 

This form must be signed by the owner ( ) of t he above 

land• and must be accompanied b a Certificate of Owner ship. 

Date ()e,Ja. 4 Sign•d~~~~.;e,,,-""r.:'r=::-:-:-:~,... 

, • - 'IL 

October 2014 
-----------------------

Brook Mine 

l 1 

--------

TFN 6 2/025 
RECD ftOV 14 ,2014 

Addendum D 11-4-56 DEQ Ex. 4-1173



RAMACO Brook Mine 

HOWD945D 

TFN 6 2 /025 
RECD NOV 14,2014 

October 2014 Addendum Dl 1-4-57 DEQ Ex. 4-1174



121 
N 

" N 
00 

" N 
121 

RAMACO 

r,.,J ,--- ..... _ 

121 

. ---... , 

• 

I 

---------- -----

:- -... . . 

October 2014 

•••------. l 
I 

I ,. 

Brook Mine 

:,._ I-

.a....- .~ ~"4 ••<£ 
v........_rJY.....,..,e,. 

R Fit'-W ✓ A 

,,:~ 

•• ,,(~ 7 ~ . 

~ 1 ,-...:... d..,t,I,. '" ,,. -......:l.. 

~ - .: 1.,r..{ ~ 

-../r-,A-..{ 

~~-At... , .. 
_...,._...._.._..._,r---'<--.r...1..d.. -...t L4/..,L...,.,,. 

~.d.t 7..t..1-~ 
....... ...c...-:....-(.411........ - .-4'.L..-I~ 

TFN 6 2 /025 
RECD NOV 14,2014 

Addendum D 11-4-58 DEQ Ex. 4-1175



+---
I 

;:_···· ~ ......... 

I 
• -

,I 

I 9--- ·- -· 

• "' . .. .. 
' ~ 
~ ~ .. ;: ~ 

:::c ---c 
> "",..., 
0. c;-,::z: 
0. = ~ en :::, ::z~ 0. 
s:: c:::,-.. 

3 c::c::, 

t, -...:t 
,_. ~en ,_. 

I 
~ 

""' I ~ 
CJl -10 .Clo, 

;;;. 

Ill 

OIUI~ 

«D 

. 
' : __,___ __ _ 

\ --
""'- ,,,,,_. Nr K-n ,,,_ , ,.,.. r..,_,, 
bw,c ...-. /#It ,,. ................ ,a,.,.,..~ • • ..,.,,,, •• 
"-'- .,_,. a,,,.,,,,,. , ~ f';.M,;w ~ ""' ,._,., .. s,,,. . ... , 

- a,,,,,.,...,, -..,_~,,,.,,.,,~""'.so, Nin-· "'-.---
,_ ,.,_, - ,.,_.,, ,A ~ """" 

t_,.,,,,.,. _.. ~ F.- ,.,., .,.._,, _,_ A,,,.,, ~ '""" "4 ,.,-' ,u ;e,.,__. 
,~ __. M,,.. # .,,_ ,.._ &, ._, n• ~ .,,_I(,,,,., 
, ... ~ .... Qr~ ,i 

UIMI ,..,.,. ...........,,. AN r 

,,,.,,.,_, 
C£ ATd lCA T. 

T£ ., Wl1 '#) 
C"OI.WTY ., .$,,LA/AttJI ., 

/ .A~ II.· """-- ~# 
~ - _,. _,,,,,,,,, ,- ,,.,.,,. 1• ,;.- -.i'.I ...... "' ' tr "- ., .,. 
N••111 e.,.-. C• , ,,,._, _,.,. ,. ,,.,_ _...,,,,, ~ ,,,_,,,,. 

o,_,, _, _,.,,.,., &.-• r ,r r..,_,.,,_ ., 

__ .,.. - n-r. ~ · --· ,,.,. _ ,,. .. 

,c I 

.. .. -
' 

I 

~: -······ '. ···· 
L.: 

ril Z ril Z/SZ/Z ril 

s~~ s,.,...,,,. 
~,,~, ~ ·0-

1) ... ,,,111 lfll.1•· . .. , i • 
- J ,,,,, • .,,,Nil • , s,-, u,., 

.-.JIii A/llll# FJr• #- ,,, ,.. 

I 

MAP 

, ,,.. 

r ,,, 11 1-1;,1 

T 

Uu-1•, .,,,,,, ,,,,,,_,. _,,.,. s,~ -1·.,-

1o A t -~,. p,,.,_. r.,_ C/11.NNr Au-, - , 
p,,,,,.._ , tt#r;11,1q N ~, .,~ , , r• PA.14.•.U ~u• 
,$~,-,..-. '- ,_ ,,,_,,,,.,. c,,. , . ,,, . - ~ 

p,,.__, , /11,/.Jlll» 

- All- , 4.1r, Ci;w,,; ...,_.. 

, · ~ - . .. #n,111 

... ,, ..... , ., Mw,,,,, ,.,.,, 
.... ,Atoe, ,....,.. ,,,,,.,..N',, ,,...,. ,.. ,..,._, 

.,,_.,., S>t,,,,,~ ..$;,rrr•-1 ,~,.,,rs i. prr,r. o, 
c,- """'"' C•• .. e.,,.H*tl 

s,-,111'•"'~ "41't¥-•"'· -- ..-rr ••• ,__, ,~• ~ 

Cll' tlu,/ll'I 

P,r~,t ,, 

tpeuue.os 

.. 

~ ,. "' e 
... • .... 

i ... ""' i 

C) a 
0 

~ s· 
~ 

DEQ Ex. 4-1176



00 
0 

m 
;:I 

RAMACO 
Brook Mine 

a;c------------------- - ----------------- --------- -----
0.. 

'4:>-------- T--_-

I ! 
I • i-. __ _j ____ _ 

·-- • 

\ --r--. 
I 

' . 
. . 
' 

LAM# --'* Alt A'Ntlt-'P ~~ ,,._,, r.,,,,,,, R,.,,.,. ~,ry .Sr,-r 11, lll'N --- ----- - ... 

October 2014 

///, i.A9tl M,I(', r /1,,,.._ ,.- N Rw,llt 'Nflrr &Mi,UM .,.__. A>1'¥1VOIII 

I.AAII ~~ Arr~"' ni, TINI.M" :,Wu, At,.,.,,., .Sc,,."• Mf7 

a ,,.,.., - iJ,;,urr -,, ,,..,.,, r- "7,..r,,, ..,, s,,, 11, 11n ... ,4.w...,a, 

Ill {A.IIJAS ti/ltlNII l11t~#IY' F,,,~ Mr~ ,,, 'I' P • ~If ,._,.,,r , II, /WJ 

1111•11 i~ ,,,,,,,,.,,,, 6-,u,•y &. Mt, ,,,,~ ,-,,...._ ,.,,,.,.,. •.1t1n,- "(,l#.1 111 .ANrA1N.1 

/.4Jll•.6 __,. N•"'• IJ,r,N , •• _., ~ _,_1 0111M ,0,.N/Nr, /111, l~,,,.r 
M'.Ul ll i .A /ll#f ""1/JllltCA Mc,1t111 0,N.lfl ,,,,J/IM "''' GIIIIAII (Arr• ,,,,...,,... rr. ~ " ..,_. A..,,.,,11,~ 

L,HIAS ~ N.,,A,11u, A,rUKI r~M ,a....,.c R,.,,,, P...,-.,.,"' .$n,,,,, rM1IS 
<m iNel , _,A Alo~, U)1f s,.,,.,. rJt 7i111, ,,~ A,.-,_,, n,,,, ~ n •N ~A~r.M, 

J AJtlal IIM/lltl'A '4•1_,,.• ~"'''" .s\,,,r.,w ,,,,,,_ IJ11 G~r C'~~ nw ~ A,..#~r Af, 

,, 
1 

"' ,..,-.6 .. M H1,111r l>1tu1 ,,,,.., 61, <,.,~ C11tn PN<Nf,rY MMt<,,M.11'-

., ;,. , ,,.,., ,,,...,,. .l,A M Krhtlr"""""' ~ rllh .. .,PJ,_,.,,.,., ,.,JI# ~ ~· 
0,.,,,,.,,,1. NJ,,,,.._..,,1 ,1,.-"1W1'1s O P/llt111t11r# ,o,,,.,, .SrAr/1~.,1 

C£1'TIF/CA T£ OF £N#tW££A 

srATc ., H'YQMl/11#} 
C(J(NfrY or SH£/f/QAN 

11 

I MIL/AM LO~ , or Af4~ ,, , Nw.-"• 
""'' lfl#.Atl" ,_,,, .-......c- ,_,,,,, ;,rn 
/101111 C,,,,., Co , ,,,.,.,, .,,,1t111 , 
IN 'r,1,11 Or,Nr •' 3,.,.r, 

nut"llll ,1~ """""''' .... ,,,. AICO'Al#J or .,. 
I': ..,..a I ,,,,,. ,.,,._ ,,,,,Nf'-1 ,lllll.111 Jl'I~...,. •• 

r~IHt'6.l#f AMO ,,.,,.,- 1r C•Alf#,rt.t" 

TFN 6 2 / 025 

~: 
I 

L_ 

RECD NOV 14,2014 
Addendum D 11-4 -60 

DEQ Ex. 4-1177



RAMACO 
Brook 

;:l ____________________________________________ __, 
m 
0. 

ca 
N 

" N 
00 

" N 
ca 
N 
ca I 

' ---_, 

,rr ,Sr~r 1,1 NH 

$,,,r ii II _._. A,wr,-,11,10 

,. 
J" JW o,,,.,. 
SI# _o..,,, Sr.MrM.N..I 

/lt, ,llr CL~WrY ,,,,,,,r 
"'"'" 11rc11,.•, or &tt 

MA,,1 _.M.61 I"~<~• 
'}?ltAr ,,. C•AJ111rr•'t' 

•• '"' _, A,1111/1 .. #. ..,."""" ~ ,. 
_,.,,,r,IUI, 

0 
I I 

Oc 

-- • ··- - -- - -----

I 

' 

I 
I 

I 
' 

~ : -------~-----
' I 

L __ 

3 
I "' I 

NOr IIE ro SCA/.£ 

$ 

I 
6 
I 

--- ! ~Norr-

' P:. O,UIC.4 $,,_,II.~ .s~.aTll'/11¥ <'°0..,~4,r~ ., 

------i 

. 
' ' \ 

' llri,1 06 ~I P.1t-rA/li~ ~ --C:,#.,,......_ 

p.,,,,," - /)tr~ PA"''"' ,_,.,, •· ' r 4 • 
"1ur11• , IJJ,r1111•11r,, ,,.,,,, ~ s,,,,. 1111.1 

T-"';, r #11,.L • Alfl,,,. 
A• K11#III F,,,,1111 

MAP 

,,. .. ,;,.,. ,";,~ 

VK, r lt,,.n~ , ,J/Jltl ,,., •• 

Lor. ,,, .,,,,,,. 
Ntur 6n,H 

s~~-1.· /## 

ra A r.,:o,,,,N.Nr Prn'1'1NI$ r.,, CJIANII - llnlflllr ., .. 
/)1,,nuJNr 4. J;/l'MI ,,, C4NIIL"A,llf<I r. PAIIU .s,,,,,,.,1t411f 

.$nrl'M6 , 4. ,.,,, ,f.-,,1t11J,rr, C,,,,,-r•Mi -, A,,,_,,,, 
,., ,.,.,,,,,, v.-.,,, 4'1A'"'-"" D . ., ~,.,.,,,r ., NIJ 1. 

11111<-H•~ A,-, ; A¥- ''*>H" 1ur ,,,,, Ail- , , ..,u,,, o,,., .,.,...., 
,,,,#!WI 1»K11111 ;1r,.,,,,. . "'"'• h-,,.-,,. 'rtlS nw .Mt,.-. o,,.,,,,, 
P,,. r 118.. n,c /41W "' N,1,,,,r l:t.r~JI llt1m ,~;,, 
1111 ~ ,# C,,,rr, 7/t,..y .. ,,,, .,,. JINtlVI ,..,.,, 

.l'NO n, k¥t1M,.,,.,,.,-., ,,f,,-.,1.lt"ArNK .. ,,_,,, J.¼IIMlilT ,,_,. 

PAnou S>,,,1111<Ulf Sw-rrN.S 
A/WICAHTS &. P£TI TIIJ/1/£/t 

/!JI# /-IOlf C•", c.,,..,.,.11.,, 
,S ,,r If I,,_,. II , """--' 

Ww- >tU J!I.,.,, ,., J O <•,----• 
C,,r,,-,t,.,NI , Jill,h,...,_ • ' 

TFN 6 2 /025 
REDD NOV 14 2014 

Addendum D 11-4-61 
DEQ Ex. 4-1178



RAMACO Brook Min e 

JANE BUYOK PUMP 34669D 

TFN 6 2/025 
RECD NOV 14,2014 

October 2014 Addendum D 11-4-62 DEQ Ex. 4-1179



.::.c:.v 71(//~ 

RA~'G9:,~ 
' i/ <:J.,I 

STATE OF WYOMING 
Pl I Ill o l 1111 SI \II I '-<,ISi IR (' 

Broo Mine 
"'~ I >i, n,ot fl,IJ 1h1 , h'...-m l ,1.· t. ~-

\\flh.t '" pflnl 111,.!th '"th ~Lt"~ 
111~ 

\PPI IC\ 110, f OR P• R\111 IO \PPROPRI \ rE ',l RI' ,c.- \\ \ n I{ 
ll f7 

OT ro BF FILI EO I'\ 8\ \PPl.ll'i\ ·1 

~ iline/Prioril) 1)111<' 

Tiff ST\TE OF 
\\ \ 0\11'\C, ST \TF 
t ,c,,t • 1-n, OH I( .. 

I hh. in\trumcnl ,,a, n.'\"t.•i"·' •f .1nd fil'"·J for N"\.onl on 1h, 
\ . I>. 

2011 ,u l 9:4"._o'dod, /\ \1. 

31 

1 SR R<-cnrd<·rl in Book ___________ of Ditch Pcm,it~. on ryiic 

F.,. P11itl, 75 · 00 1\1~11 Fil,·•I • \..33 , 346690 

dnJ or 

t cmp. 35 3/ 124 
\\ \It R DI\ f',10'\ '1,0. 2 l>I', I RI( r 0 . ___ 5 ________ Filing '\o. 

Pt::R\11'1 ',O. _J ..t. 0 6 ;) 

\ii\\!! < JI I ,\C ll 11 Y J:10.- Ou) ok Dom< ... tk Pump 

I \,,11ne1>). 111.111111!_1. <lUJress JnJ phone 110 or ,,pphc.1111\' I ,, :11e Jun.- Bu,ok 

102 Mmmn:h Road 

Rand1c,1cr 'wY 112H39 

i· 111,111 ,uldrc :-. 
11 =«, '"'"' •rrlu•• J, '"'"' ••· ,~,-.~-n,-,-,-,,-...,-.-

Dom<·•tk- (Limn & Curd.-n) 

307-673. 27-'7 

du li'111orc 1han one hcnct'1c1al use nl \\,ll<·r 1s ,,pphcd lor !he loc.111on .111J 0\\11Crsh1p ,ll 1hc pomt ofu,;c mu·1be'h<mn11111cm lu or1hc 
apphcauon un<l the dc1ml< or 1hc foc1l,11e, u ,cd In Jl\cn .111d wn,c, 1hc app11>p11.111011 mu.,1 he ,lw\\ n on the map 111 suJ1ic1ent Jcta,I 1,, uikm 
1hc . !:lie l- 1111-111cc1' tu c-,,whhsh the Jmoum of .1ppn>pna11, n in muh1plc 11,c pphcauon . siock rmJ domcsuc pUrJK>'!l" an: hn111cJ 10 ii t).'i(, 
cuhu.: lcct per 'iccond 

4 n,c Sll\ln;c uf llu: propo-....."(.I upp111 pt111llt1ll , ... 

I "11111dc: N 4 4 00 ·> 02 

11 ,c l"''"I nr dl\cr>11>1l .,r1hc proposc'\I \\Olk I> l,..:,11,-..1 

lr11111 ti ll" u1111c1 uf . t:'\.:llun 

I ,ll Hlud. 

Ton •uc Hh,·r, trib. \cllu\\,tunc Rhcr 

-- I Ulll!_IIUUC Y.. I O 7 . 0 4 5 l 2 

19 :\7 

N R 

N. r! 

: \DS 3 

\\ and '" If\ the 

<> 1\rc JO) of the lunJs crossed lw the propt,scd focilll\ '"'ncd I" 1hc Srntc or l·c<lcml gnvcmm •nt ' ii ,n. dcscnbc land.< and 111J1ca1c 
\\hcthcr ~t,llc or l·cdc'l'illh """'"' 

No ull rirnh-h O\\nctl lands 

'"' Ilic~"" m~ c:1p:.11..:1l\ ofllu.: J11d1 i..:.111.,.tl p1pd11u.: 111 n1hcr fo1..al1t, at th..: 1>4.J llll uf J1n·1:)w111~ 

feet J><.1' seconJ 
0.056 

X Ilic accolllfl'lll)llll_l m:tp 1> prq:>.in:J 111 u.:c..11-uun c ,11t11 the State Fnl_lmccr·, M1nunl or Rc!!ulu11ons and ln.sm1ct1nn, for lilmg 
apphcu11011s rn10 1 hc-n:h) declared a pan ofth,s apphcauon n,c ',tatc Enl!JllL'\'r lll.1) rctiuirc 1hc lilmt:1 ofdcwilcd con 1n1c11on plans 

l) 11,~ 1.,."'Sl1111ah..."U h111c rct1u11u.l fo1 the complcluu1 of l;Oll,l1uclm11 1, 

appl1c..1l1011 ur \\alc1 lu the bcncli1.;1ul u:,4,."!) !)l..1h .. -<l m llw .. Jppli\:Jllou I'\ 

J•crm11 '\o 34b6_J_ 

October 2014 

l"~i,ting 

l 0 '\1Jfin 

(I ~;i,c Blank ) 

Addendum D 11-4 -63 
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RAMAiC<ilic km<l 10 he 1m!!i'1cd un<l<.,,- 1h1. pcnnll 1s <lcscnbcJ in the ll>llo\\ mg tnhulauon. ({rive 1mg.uhlc ucruagc 111 ca h -10-Jcrc , u\9ro~ Mine 
Dcs1e-na1c o\\ncrsh1p of lon<l. Fcdcrnl . S1a1c or pn'11 lc li" prn,lll'. hs1 nam~.., ,,f n\\ncrs an<l lJnd O\\ncd scp.,mtcl\'.J I f upphc1111or11, for 
,1ocl-. Jon-..:sllC, or for purpo c other than 1rriga11t•n. m<l1cmc JXl1111 of LLSC h1 -10-acn: sulxll\1>1011 ,ulll m, ncr 

NE1/, MN'I. SW'/, SE¼ 

Township Range Sec NE¼ MN'/4 SW'/4 SE¼ NE¼ NV\/1/, SW/, SE¼ NF'/• NW/, SW/4 SE1/, NE1/, NW/, SW/, SE¼ 

67 8,4 19 X 

F'OR DOMESTIC USE ONLY AT THE POINT OF use DESCRIBED ABOVE NOT TO EXCEED 0.056 CFS 

--- -

·umt"ll:1 nl ,,uc ... hl ru.c;I\\:. ,m!!IIIJI ,uppl\ 

REMARK . 

ApplKa11011 1s for dom •s11 (l,mn & g.1rd 111 \\ ,lier us<:. 1 Ill .1 mall ponablc p11111p from lhc r oui:uc R1,c1 

Pu111µ \\Ill tx. 115'.d du1111 ~ n rn~ il g10\1111l! ·11J,011 . 

l~pc ol Pump 

I lor po11 r: I IIP 

Dcl11 r~ M 1hod. Water is pumped lrom I ouguc R11cr 1hrou11.h HDPI: pip.: 10 ; pnul-.lcn, 

TOTALS 

Under p<.-nuhic of pcrjW). I <lcclo.rc that l hnvc c~ammc<l this npphcauon and 1n 1hc l"-'SI of m, l-.nO\,k<lgc and b,:lic f ii 1 true, corrc 1 an<l 
oomplc1c 

_ 7 l 
~~~~. ~ Ible 

2014 

October 2014 Addendum D 11-4 -64 
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RAMACO 

THF.STATEOFWVOi\11:'/G } 

ST A f £ £ 'G IN f. ll' OHIO : 

Brook Mine 

TE\1PORARV FIU. G :'/0 . .&1lJ1:! 

T II I I · f0 ERT i FY 1h01 I haH namined 1he for~oinl( upplicalion and do hereby grunl the sa me ubjccl 10 the fo lio" ing 
limitation and condilion : 

T his pcrmil J(rnnis only 1he rlj!ht 10 u,r 1ht w111er av11 il11b lr in 1he s1rrom after oil prior righ1s a re satisfied. 

The amount of appropriation shall be limited to the amount 
beneficially used for domestic purposes only , diverted from Tongue River 
at a rate not to exceed 25 G.P.M. or 0.056 cubic feet per second of water. 

If in priority and in the event of a request for regulation, the 
applicant may be required to install a choke on the pump or a water flow 
reducing device in the pipeline which wi ll provide for regulating the 
amount of water diverted to 0 . 056 cubic feet of water per second of time. 

This permit is conditioned on the holder of this permit securing 
and/or providing free and unencumbered access o this reservoir site to 
allow Sta te Engineer personne l to perform their duties as prescribed by 
Law. These duties include , but are not limited to , construction 
inspections and water administration. 

This permit is issued to make an existing facility a matter of 
record . The no ices of comple ion of construction and beneficial use are 
hereby wa ived. 

,hdl h,fffiHJal , 111,d liHiil P•••f af 

. AO. %}Z, TFN 6 2 /025 it:, RECD HOY 14,2014 

(tfJ 1'1:-\ :--:l ~lnt<-I-. OVRR<CL ·•«O:~ 

Pcrmi1 '-.:o ~4669 Pngc 'o. 148 
(I.en~ Rlanlr. ) 

October 2014 Addendum D11 -4 -65 DEQ Ex. 4-1182
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RAMACO 

Priority Date a n ac.y 31. 2011 

PROOF PREPARED 
ADJUDICATIO', IN PROCESS 

Brook Mine 

l'I RMII :-:o. l 46 6.£1 

l'l' RMIT . TA rt 'S 

Arpro,al llatc Apr 11 30, 20 12 

C ,( ') llj 

'-10 I IC!-. 

lnb permit, docs not constilulc a complcl \\alcr right h i )OUr authority 10 begin com,1nic11on \\Ori-. 

All oppropria1ions for irrigation arc I untied to I cubic foo l per second of time for cnch 70 acrei< of land irrigated. e, ccp1 as pr°' idcd in 
S..-ction 41-1-320. \ )Oming talul 1977. Approprimion, for 01hcr us..-s ore limited 10 the amount of\\alcr beneficial ly us...-d in accordance 
"ith the term, of1he pcm1i1. 

, oticc of compktion of \\Ork and of applicmion of the "mer 10 1hc beneficial u:,e, dc,crib.-d in the pcm1i1. mu<1 be lilcd in the Suuc 
l:ngincc(s Office before the expiration of the time allO\\Cd in 1hc permit. 

If cx1cn ions of 1ime be)ond 1he time limit >Cl forth in th permit ar required. rcqucslS for ·unc mu,1 be in \\filing. staling " h)' 1hc 
Jddi tional time i required. and must be received in the Suuc Enginee(s Office before 1hc c:\pirntion of the time aJlo"ed in 1he pcm1i1 

ro perfect )Our \\ 31Cr right. your Waler Divisi n upcrintcndcnt. or his authori,.:d rcprc.-s<.-nuuive. will con1ac1 )OU after )OU h , 
submitted notice to the uuc Engirn.-cr stating Ihm you ha\'e applied th \later 10 the beneficial US<,'S described in )our pcnni1. ficr exccu1ion of 
the proof: 1t wi ll be considered by the Smtc Board of Control, nnd. if found tu be ,mi foc1ory, the Board "ill I u 10 )OU a cni ficn1c of 
Appropriution " hich " ill ronst itutc a completed water right. 

Inc granting of a permit docs no1 con.<1i1u1e the granting of right-of-,\'U) 
applic-Jtion ii hould be understood that thb respon. 'bility i th applicant' . 

October 2014 

If 311) right-of-\\ y i nccc-ssary in connection \\ ith 1hc 

RECD NOV 14,201 4 
Addendum D11-4-66 
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RAMACO 

I APPROVED 

obe " 701'/ 

MAP TO ACCOMPANY APPLICATION FOR 
Jane Buyok Domestic Pump 

APPLICANT 
Jane Buyok 
102 Monarch Road 
Ranchester. WY 82839 

TFN 6 2/025 
RECD NOV 14,2014 

m Dl Pi~~S-A-13 DEQ Ex. 4-1184



RAMACO Brook Mine 

JOHNSON PUMP 33569 

TFN 6 2 /025 
RECD NOY 14,2014 

October 2014 Addendum Dl 1-4-68 DEQ Ex. 4-1185



NOTE: Do aol fol RA~£l9~9 _,J 

~C,19 3 c). '-N ~ 
as-~o-v 

wrlttr or pn~<11t1tly with blatk 
lak. 

STATE OF WYOMING 
'i? 1idoc., OFFICEOFUU.:STATE GINEER 

APPLICATION FOR PERMIT TO APPROPRIATE SURFACE WATER 

TWS SECTION IS NOT TO BE FILLED IN BY APPLICANT 

TIIE STA TE OF WYOMING, 
STATE ENGINEER'S OFFICE } ss. 

Fi ling/Priority Dale 

This instrument was received and filed for record on the L I th day of_ .. A .. u .. gu ... a,._t=-________ __,, A.O. 

2006 ,at 9:30 o'clock_A__M. p~ t/, {/_,J6. 
F-A JOUN R. ~s for =:::y:::.. 

Recorded in Book ____ 1_5_· _l ___ of Ditch Permits, on Page--~ ~:H_S ____ _ 
State Engineer 

Fee Paid $ 25 • 00 . Map Filed _ _..S.,.h, __ _ 

Temp. 
WATER DIVISION NO. ___ _,,_2 ____ DISTRICT NO. ________ Filing No. 33 2/325 

PERMIT NO. _3_3_5_6_9_ 
SA-29 

NAME OF FAC£LITY ___ J_o_h_n_s_o_n_Dome __ s_t_1_· c_P_um-..::p ______________________ _ 

I. Name(s), mailing address and phone no. of applicant(s) is/arc John & Gaylene Johnson 
P .O. Box 424 
Ranchester, WY 82839 

(307) 655-2410 
(If IOOte dm OM tppikMI. dni~ ON ID act U Atul (o, the othm) 

. 2. Name & address of agent to receive correspondence and notices _Same _ _;__a...,;s_Abo __ v_e ______________ _ 

3. (a) The use to which the water is to be applied is ___ Dorne __ s_t_i_c ___________________ _ 

(b) If more than one beneficial use of water is applied for, the location and ownership of the point of use must be shown in item 10 of 
the application and the details of the facilities used to divert and convey the appropriation must be shown on the map in sufficient detail 
to allow the State Engineer to establish the amount of appropriation. In multiple use applications, stock and domestic purposes are limited 
to 0.056 cubic feet per second. 

4. The source of the proposed appropriation is 'l'ongue River, tributary Yellowstone Rivei:-

La/: ~¾ 7.tJ3333 

5. The point of diversion of the proposed works is located ____________________ feet distant 

ine 

from the _________ comerofSection ----. T. _____ N., R. _.-....:.====-w., and is in the J(c 
___________ N_E-'\=-N_E-'Ja,..__ofScction~~ .l3 T. 57 N.,R. 85 W. 
Lot - Block-=-Subdivision Name ____________________________ _ 

6. Arc any of the lands crossed by the proposed facility owned by the State or Federal government? lfso, describe lands and indicate 
whether State or Federally owned. 

No 

7. 111c carrying capacity of the ditch, canal, pipeline or other facility at the point of diversion is _ __ o_._0_5_6 ____ _ 
feet per second. O'\.. :l S" 1 p -,.,.,. 

cubic Kc. 

8. The accompanying map is prepared in accordance with the State Engineer's Manual of Regulations and Instructions for filing appli
cations and is hereby declared a part of this application. The State Engineer may require the filing of detailed construction plans. 

9. The estimated time required for the completion of constru.ction is l year- and to complete the 

application of water to the benefic.ial uses stated in this application is l year T f N 8 2 { 0 2 5 

Pc ·1 No. 3 3 5 6 9 
October :l,...0,..,.....14...--- ----

RECD NOV 14,20 4 
DEQ Ex. 4-1186
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RAMACO · 
IO. The land to be irrigated under this permit is described in lhc following tabulation. (Give irrigable acreage in each 40-acre su~~Jb. Mine 
Designate ownership of land, Federal, State or private. If private, list names of owners and land owned eparately.) If application is for 
stock, domestic, or for purposes other than irriga1ion, indicate point of use by 40-acre subdivision and owner. 

NE¼ 

Town.ship Range Seo. NE¼ NW¼ SW¼ SE¼ NE¼ 

~ ·8§ 2;i 

57 85 23 X (ga1 den I& la m) 

Fe r de nest CU 

dE scri oed tbov 

NW¼ 

NW¼ SW¼ SE¼ 

le 0 ly C t ti 

~ no to exci 

.. 

SW¼ SE¼ 

NE¼ NW¼ SW¼ SE¼ NE¼ NW¼ SW'/4 SE¼ 

e pc int )f u ~e 

~c .056 CFS or 5 GIM 

Number of acres to receive original supply 

Number of acres to receive supplemental supply 

Total number of acres to be irrigated 

REMARKS 

TOTALS 

_J_ 

Application is for domestic (garden & lawn) water use, via a small portable punp from 
Tongue River. Pump will be used during normal growing seasons. 

The amount of appropriation shall be limited to the amount of water used for domestic 
(garden & lawn) purposes only not to exceed the diversion rate from Tongue River.fiof 
25 GPM or 0.056 CFS. 

Under penalties of perjury, I declare that I have examined this applicntion and to the best ofmy knowledge and belief it is true, correct 

and complete. T f N 6 2 / Q 2 5 
RECD NOV 14,2014 

8do/2& 
October 2014 1 

Dll!c 

AddQ.m D 11-4-70 
DEQ Ex. 4-1187



RAMACO Brook Mine 

T HE STATE OFWYOMING } 
ss. 

STATE ~: G INEER'S OFFICE T EMPORARY Ffl ,ING NO. 33 2/32S 

TRIS IS TO CERTIF Y that I have e umined the foregoing applic,a tion and do hereby grant the same subjcd to the fo llowing 
limitations a nd cond itions: 

This permit gra nts on ly the right to use the water available in the stream after all prior right~ arc ati lied. 

The a mount of a ppropriat i on for domesL i c supply shal be limited to 
Lhe amoun t benefici al l y used for domes tic purposes , d i verted from Tongue 
River at a rate o to e xceed 0 . 05 6 c ubic-feet per second of wa t e r . 

If i n priority a nd in the e vent o f a request f o r reg ulation , the 
applican t ma y be required to i nslal l a choke on t he pump o r a water fl ow 
reducing de vice i n the pi peline whl ch wi 11 p r ov i de f or regul ating t he 
amount of wa t er d iverted t o 0 . 0 56 c ubic fee t o f waler per second o f time . 

This permit i s g ranted subject t o the terms of t he Yellowstone River 
Compact . 

I 

I 
' 

I 
I 

·me time for completing the construction work shall terminate on December 31 , 20 _Oi3___. I 
The time for completing the applica1ion of water to benclicial use shall terminate on December 3 1, 20 (lJ . and final proof of I 
appropriation shall be made wi"'f15 yews lb~~~ j 

Witn my hand this _zz~ of ,11_(k/J /L f:ZJ._ A.O. 2£ll~- T F N 6 2 IO 2 5 
REC D NOV 14,2014 

~ .~$JT?t/U I 
Permit No. _3_3_ 5 _6_9_ . =- ' Page o. 9 8 I 

(l.uw Blank) 

October 2014 Addendum D11-4-71 DEQ Ex. 4-1188



RAMACO 

PERMITNO. 3 3 5 6 9 
SA- 29 

PERMIT STATUS 

Brook Mine 

Priority Date Augus t ll , 2006 Approval Date Augu s t _?: 2 , 2_0_0_6 ___ _ 

June 19, 2007 Notice of Completion of Construction on June 18 , 2007 , 
received from applicant . 

June 19, 2007 Notice of Comp let ion of Beneficial 
PROOF PREPARED 2 007 , received f ram applicant . 

Use on June 18 , 

ADJUDICATION IN PROCESS SCANNED JUL 16 2007 
cm. llEC. ~ . fl. J.R2-. PROOF NO .• ~]D7 
"Ill. - ST!(. -'-· • OOM. L MISC 

N:;. ------ C.F..$. Q. 0 5~ - .. SCANNED DEC 2 2008 

TFN 6 2 /025 
RECD NOV 14 ,201 4 

NOTICE 

This permit, docs not constitute a complete wat r right It is your authority to begin construction work. 

All ppropriations for irrigation are limited to I cubic foot per second of time for each 70 acres of land irrig;ued, except as provided in 
Section 41-4-320, Wyoming tatutcs, 1977. Appropriations for other uses arc limited to the amount ofWBter beneficially used in accordance 
with the t rms of the penuiL 

Notice of completion of work w1d of application of the water to the beneficial uses described in lhe permit, must be fi led in the State 
Engineer's Office before the expiration of lhe time ullowcd in the pcnnit. 

If extensions of time beyond lhc time limiL~ set fo r1h in the pcnnit urc required, reqUCSIS for same must be in writing. staling why the 
additional time is required, and must be received in lhe Stnt Engineer's Office before the expiration of the time al lowed in the pcnniL 

To perfect your water right, your \VaJ.er Division Superintendent, or his authorized representative, will contact you after you have 
submitted notice to the Stnte Engineer stating that you have applied the water to the beneficial uses described in your pcrmiL After execution of 
the proof, ii will be considered by the State Board of Control, and, if found to be sati factory, the Board will issue to you a Certificate of 
Appropriation which will constitute a complClcd water right. 

The nntnting of a permit docs not constitute the granting or right-of-way. If any right-of-way is ncccssary in conn~ on with the 
JlPJ'.llt~ o / uld be undcisood that !his respon ibility is the ar/ 's. 

Octob L-:.l_u _ _,_ / \ _ / Adden - -72 
DEQ Ex. 4-1189



RAMACO 

"··- - ·- -

II 
/ 

c' 
.,.,✓· 

"·· 

SCANNED 

1PPROVED: 

October 2014 

SEP O 6 2006 

.;;i. / - - r 

Brook Mine 

( 

MAP TO ACCOMPANY APPLICATION FOR: 

Johnson Domestic i.Ufi 
6 2 / O 2 5 

APPLICANT: R EC D NOV 14 , 2 0 14 
John & Gaylene Johnson 
P.O. Box424 
Ranchester, WY 82839 

3 3 5 6 9 ~'d~t~3 
DEQ Ex. 4-1190



RAMACO Brook Mine 

KOOi COAL MINING 8298D 

TFN 6 2 /025 
RECD NOV 14,2014 

October 2014 Addendum D11-4-74 
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:\l)Qliration for a PP rmit to Bin'rt and 
,,1 "" /1 

Brook Mine 

Tl \ I\ •I l",,r, ,.,, I It.au.&.-, 

ft"" 1 

NOY 19/1 \\ ",1t, I "· () i-.tri<t :\ 11. 

.. , ( <1IJI I\ .,j 

- ,-.. 'I,... ..._ _t l. , f •'I• c•' . ., • 111h \\, I ,11. t I It\\ llf•U!i fll\ 11:ll Ii ;I\ 

l 11, , n 1 , ,1 ,, ,. p•,l ,· , , ! .--:. ... ·' ~. , : .,,,-

11, u I, I 

111· 1 ll "? 11-,, II r• 
..: ,·- : ., 

I• I 

d ·t < 

.:_.., ....... 
:: ,(,,,, .. I ,,,11 I' 1(11 ,. \I. 

I' 1 h 01 • 1 i t11 I'·'" I Lrou••I, 11 r '111!11\\ • L" :1•,,t, 

·I•, "1111 , r•• , I 

-~-
' ·-

_-,, .. t .. .... , 

' I • ~· 

It , rh \! I I• II• \' 1 ti .. II,, • 1l \ I 11 , , ) 

,, 'r t'f I f>1 I llf 

I, •. I I u fM• r ,,I, n , •11, I 11, 1• I I IL.: 1 d, lro111 !,, ·1-h,::·11t• 

l41f '\ ltf •I' 11,,r ,,, 1 I,·, 1I of\\ 11,·r lnl 1•r It 1, 

'"I , 11r 

I• , .. , ti dtl 1 r !fn•t .-., l•·r ·11 .. 1 ,, 1,r 

II, •' I .1 , , ·11 1,1 ~· 1111 , i '11,I , 1111 1 an I l1·1,:,:rl1 •1! 1.1111 • I tf ,, \ :1.t 

\1•, •l 11 

I• J 11 ,. I ll 1<tl1 ., n I I Ir! Jl111fa,.... 

ti, l,11 t 
' " 

, I • n 1·, I I u,•1 • I 4 II\ I 

TFN 6 2/025 
RECD NOY 14,2014 

12 4,1ri 1r11c·111111 ,,,\111 •11,1,1,1,n•f'f•tol,,11dc of1i,rlMf11n· 

1;1 11 .. , I 111, "'I'"'" r .. , 11,t• """l'I•, ... , • r 111.-I. .111d .,,1., r ,I • r,IH!I "'~ ""''. - , --~ 
, t 

, l 'MJ ,f 

October 2014 !"-i,cm J • c.,,~ ... Kdclendum D 11-4-75 
\:, .. 
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RAMACO Alll)ropriate tile Watrr 01 tile tatr of Wyomin° Brook Mine 

1111 ,1 \ 'I ,,Ill II Y0\11\t; 

f',11 ,t \ ., 

I ltt·ti·I,, • •·rt l " 1l1:t L lit· h•rt•~••t1i1-; 

.. ( ·: •. L""t - • 1..· I~'" ~ , t:.. 

I 111. ,- 1 . I I I (II II \ 0111 \(, 1--
:--1 n J , 1, t -. f hllfl 

\\ l!Jli'"'' II,\ Ii.Hid 1h1-. 

I III.,t \TEt)I \\\Olll\1 :.1, 
' r\1 • 1·,,,l'1Ju-.. ( ht111 I 

-;: _ • 9, I _, • ( "' "'1-• .::L-. ,;: ~ - .q 11 ) 

1''4t 

. ,,. . 
"- ~- .... 

~L-1-.. _,I •--'\.:.~ t,_• ••C.!~(..-t-• ._ .J -. 

-- \or-~ -

"t f " " r ,.., •~• •J •1 T.1l!"l' ~[P 2 3 1910 

,!,, ,, 

TFN 6 2/025 

✓-✓ 

1·,., ... tru,111111 of pn,po,f..-1 ,,111k .. )tall l1t·,:111,, 11111111,111· _, 1:1r from da11•,,fnp1•r11,:1I 

l ht• t1111 t• fur ,·011 1pltt l11J,t. tlu- \\ork I :di tt·rn11n.ll1• ,111 l)t Tt•111h, •r :11. l ''f 

RECD NOY 14,2014 
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C.H. 1 r-,fl.~',"·l 

RAMACO 
~oT u. l,t ('ol111.1:1 to~ lh:ct.I \T.n 

l' l·:1 1.111'1' ~o. lf?:.i::-
c t '.) ,.. 7 l'.\:' . - !15 

~rook Mine 
1' 1:ou~ SLH\IIJP.r1 

APPLICATION FOR A PERMIT TO DIVERT AND APPROPRI ATE THE WATER O F THE ST A TE OF WYOMING 

lh.- 1.1, r ~.,. 5 

I , • 1 ul_ .f. . ... mloroon of 

( 'nunty of ..:ihe.ridAn , • 'tat,· of , hc:ifl,I{ duly sworn art~ordin...,- to l1tw, upon my oath -.ny: 

1. Tlw 11,un,• . 1Jt' th,• np}'Ji .. 11nt ..She 1-!tl.ll ,,y :e..i:4: Co1,;,). 1;0 , 

. ul th,· npplicant .. L.o_CTO i:-r-h_. .,yo;n_i_.1 . • 

:t TJ1 .. u11iu to \\hi<.• lt tl:t' wnt, r i.-. to Ii•• npplii'd it.1 .:rr .k:1.>.t ioa, 

nb~ l!rfo · 
I. f'I,,. IHUlll' vt' llw -.tiall:mr:raml is h'. llllI c:h 1 lp e lin.e . 

~1 In\ T)1t· 11:llurt• nf fill' mntPrinl to b,, 1110,·t·d is 

l 1• 1 • ·111nl11•r, h-11. ~th and :--1zc.1 of 1111ml ... 

10. Tl11• t' l imah"i l eo I of .. aid \\ urk ... I" 

.::.ortll , 
:10.n.c . 

:·one. 

C 0 ~.., 
'I'. 
::o 

.:7 ' 
? 

C_, t 

~ . H 84 

'I' ~·, ~. IL 

·!J. ft. I •-·I" '-t"I' . 

11 ( Pfl ... trtu•tio11 on pn•po.,rd work will l,1•;.:-i11 ,~i~hti oi1i.n'~ll r frqru d:1t, , ,f appro,·al ot' 1Jij .. :q,plil'nti111 

TJ:., tim, fC'<JUired for tli 1• n,1111,h•tu,11 oi thc xl:ttt:k aJJt l utliPr di~tril,utir1L: work .. j ._ O~C ~•·ar 

:J t- t. 1!1 .. _3:., 

"66 .o f,•1•t 

\\'., 1111.J i- i11 11,., 

84 \\', 

1,,.11,11, 

1:;. Tl l' ti1w· rt-f}llin:d to romph·t•• thr nppliratio11 .,f \\ 11l·1 •o tlir- lwur•tirin l u ... ,. tat1·d i11 tlti-. aj'pli:ntiou .one 
y1•nr frnlll ))1•('f'fllhc•r :n~t, l!l.J.~ 

1-t T l,(• :1n·o111pn11~i11L:' mup i~ JH""JHHt<tl iu urrord nnc·l' "itli thl• \t n111111I qf Ht•i;11iali•m.., a111t l11•d1 ., ~1,,· f,.r Fihug- .\ppli1·.1li1 • 11 .. 

1ft flu· Sta'l' J·:,11.!'llltl(•r·,-: 'Jflit•,, and j .. lu•n•hy d,lrlnn•tl n port .,f th1t-1 11pplirntio11. 

J;, T J,,. lnnd to lie• irrit:ntt-d j-. d1•:-4c•rih,1d in t )111 fol J. 1wi111-{ 1al,11lut ion: 

' ·'""" I Mll~r I J; -1." cia 

57N , f.'4,'/ , 1 

20 

" . 

1.35 

Above .:.an s Ot/lleu t;; or~11 C.:lt . 

Tl'R STATE 0"' ',fYO'I' 'G, 

-;c·,..,.,..., OF SherUan 
ss . 

__j 

S \\'I I 

~ .\ ~ w1, "" " 

Ieul F . ~nJerson 

SE' I 
T(1T ,1.11 .... 
lo . bo 

. -

+ 
1-

17 , llO 
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I hereby certi Cy that the foregoing anplico ion wos signed in my presence ond sworn to berore 

me by .aul F, Anderson this 2th ~ey or July , 19j~ . 
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• so~e suhj~ct to "h ~ollow', !1m1totlcns ~nl 

ri-hts ore se isfied . 

.;ons r ·cti'.Jn ,r nronosel ,.0:-k st,,.11 tP.1-·ln ;;i•!11n L,::Je yeur !'rc.:i tl.e Jc e o!' 1:>pp:·ovol. 

T!1e ti::ic· fol" omp:~ttn ~,,c . .or,< sla,11 tenaim,te on Jcc••-::ter l , H,~, . 

T!1e time :·o:- r<.,;;-::lo in t .c {1 pli~uti n of ;:&t1:?r tu l:enoficitil 11se sht 11 terf"'.J ~ute 

on '.)cc"::iller ;n , l9j(; , one fir,ul ~rJ !' o:· c ,1i:-op:1,t1on sht.11 Le m1:>de ,,t thin fivi:, yeors 

t 1ereut'tcr . 

tk,e ~o:- each seven~y ncres o:· lun::t rcc-11:>bcJ on o:- bc-:'o:-c Decenter jl , l,.:e . 

,Ii tness my l,on<.1 tnis l;;t!l ,o:. o:· ..;e .. tembe:-, : . . J . 1\lj? . 

,. " · l..:> •. , lit lv:00 0 • ~1o~k . !.' . 

-------'r..'"'d"-win .,. ourrt t 
·tote .,:winer,r . 

,i.,corded in ,,ook ol or ,.nrlicctians , on l '1ge 111 . 

JI! • 7 , :!_Q.., 7 - • .. · co o: .. ~on o:1,..1Jn:: ._ J ::> ..J tr ~c ... ., f ,'tork: r• col wd . 
, ... . 7, 1931-·•,t.1: J.fconplo .. i , ... 00,:l'oati.,:, '";~';• .o (."V1r l lluf': .,. •• ' C 

"'n,..t " "'t l • RPco.:-u ·· , .,t.iv~ !) , ,,er ~ 1•·. l L 
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sa,e suhjnct to ·h :'ollow\'1~ :i:nitu 1 '1!l h'"ll "r.!iti'):15: 
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· rio:- r~ ·t.•s u:-, s1: isfi ,,1. 

:onstructi-Jn :>!' nro ,oseJ .,o:-k st,cll tP..-ln ,vi thin u:ie ycur l'ro'"l ho> je e of app:oval. 

'i'he ti::il• for ompletin U,f' .. or,< shdl teri. 1'1t1tc on .Jec .. •:i.ter , 1 , l\i.:>l . 

T.1c ir:e rv:-:;,leti•1 tl.c " r :icutic,n of 11&ter t0 ben•J'.'\ci:H is-, snLll terre1:iate 

o:i :Jcc•·:nber Jl , HdE: , 11:i. finul ~:- ,o!' o:· LpJ ro :-ietion sht.:11 Le oude ,·Ii tr.in f1 ve yeers 

t?1ereul'tcr . 

"I'!" p o:::oun or Hppr0Pri11Uon shLll b" 11:ni ted to on,~ rul ic foo: -,er SPCOnd of 

ti."e ~o:- eoch even:y acres o:· lun1 rcclai::i~j on o:- :ic,o:-c Decenter Jl , l\J.'. . 

Ji ness ~Y? onJ this lot:1 au~ o!' JeLtc~be-, ~ - J . l9J7 . 

A •• J . 1~.:,. , tt 10 : 00 o ' n}.Jl'k . 1: . 

------"'""'"win ., . uurri t 
Stote ,;:u:1neer . 

R"cor<.l'Jd in ::ook ol or ,.rplici,tions , on la ·c 11! . 

o,! • 1 , ::.o::; 7 - " · ~u ,,f' r:o:-t 0:1 ,,,--c .. J "' J 1 r·,c' i .., 
::,-- • 7, 1'337 - ~· t' -!-0 <' conrlo' t.,.... o•"' ,. ,, e. 1· -:,.ut1. ,n 1· li .. , o 'er '" 'l l •i.:; -
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Brook Mine 

Application for a PPrmit to Dirert and 

\ \"all' r I )j \ j..,ion . "· 

-\..,4 ,__.......,,, ,; ~ 

, "- Intl• I)( "?:,{_ --{ __...-..,.. ,,..: 

T ia IIDIU<' , ,( th<' npphc-ant 

3~ T hell(' lo l'lnrli tlif' \\ntc·r tu l,t" upplu ·, 1 1"' 

.., 
fl 1r 0\l fl'f• or 1111' pro1N,..t'CI 11pprupr 11t1011 l L~ 

(.j, ltu• lu·11tli111t· (i f ti I propo t·d ,htd1 or tn1ml l-" Inc.Alt 1 " ! 

l)i~t ricr '.\ "· 

. of 
_., -~ , l'11t1nly of 

, l,.•11:i,: tlul~· "'" 1oru tt(·tor-.lmi,z l•> In\\, upon mJ· o:llh ,,y: 

'M"'\. ~ 
ll•11~•• f' - II 

7. l h<' •aHI ,liu·h ,,r q111nl 1 1,, ht• ~ l t p 1t: ft I , , .. t;cl .. f r II iihili.i, l.ut-+-

(4,f,l,,Ul f •It IF : I di do ucc> nr I n:: mp, lt hnl o!Allti oq •• I... 

I \I 

I \I 

11, 

'7 

r,-.·t· clt•ptl. of '\\.,tc-r 

f,'1 t; 2roilt• 

/ 0 ft:f"l; 

lf"1:I f'(' f 1111lt' 

\ ttmlln' of flu 111i11Ji., if run 

t~~~lc. 
~ :2. Co 

ca 11,,llnl'< 

11. fhc• lan4I tn hr .rrifrttN I 1111 , totnl nn n of 

TFN62/025 
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12. hm .. truct1011 ,ult I l{i11011 pro1 t-C1l work on urhdorr .7-- .l!Kl/ 
13. ·n1c t..iu l'N)Ul!"f'f l for h C om1,1 t !on or ,Jitrh ruul otl,rr ,Ii tnl,uting ,,ork 1 yc-nrd Crom , I j 

1 1. The lin,c roquirec:I to f'O,,ICL the- llppli<"nt ion ur ":ll('r ta tlu• i}('n('fi u\l u, . .--• ll\l('ol ,n thi applir:ition i 

~ .c.,c..,- ,J I , 100 

yea.rJ from 

1:.. A uu1.p or th pn•1x~ dilt:11 or rn.na l, pn.rnn-d in orconlan e \\i\li 01u1,Wr H , ll. s. J O!J, 1trcomp.,ni tl1 1,1•lic tion. 

~igneJ: --0 t u/ ~ ~ 
~ oTr--Tl .. , tottm 11tt in th~ /orfiJU1 y applKUJion tnu,t romply 1111th tl1t rrqtor ,n nU u/ hapl.rr 14, l l . • •. ISDIJ. 
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.r du) or ;; ~ 4 , l~W) .r 
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):..,., ~ (: -f,.- I C.C.. ;]_f •;'7 t!J. 
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a:$h /L.;.,-c....-.-. ---- .. --
TIii ,-111'1 UI IIYOlll\1 1 

.T.\1l J,,1, 1 P (ht11 

I Ion ~1 \ tf,1t I h ,1•1·'.\111 11"1 •" (11~•01 

NoUc.• u l U XU l r U u ma lluJ. t-' I 1q/ 

';:; ~ o;;-:·;:.,·ic~:, •.:::•,~~:.o•"' ,Ef l(J. c 

\\ :tu - 111) h:m,I tin~ •I , ,, . \ U l''O 

1111 ~-r., r1 01 "YO\I '"''· I 
·,ut l' '.\1," •tt· fhru-1 f 

S.tolr 1'.IIIJn;rrr. 

f1 .. , t u1, ·r1:h tl11t' I hn\1•1·,n•su11• I J., (HtM?1111,cnppl. , 1iun r111cl1lul, tnh, l(ro.11! tlu .inw,ul,, 11111lwfol10,-.11~Lmitn1irn1 nodN,rnlition": 

~~'t,,./~~~~1~ ~~ 
✓ 

I uu ... 1n1rtion of pn>JM ,111 "n~ h:1II IHgiu wnliin ntH' ~1-ur Cn1111 dnu• or. J+prn\ltl. 

'I I 1• 11111.- for romJ•lt u111r, tlw \\ork Ii II l<"nni11ntf• 011 l~·r• t1,l1t•r 3 1, 1r, 0 

SCANN60 MAY ,sm 

·n.c• tinM" for 1·0111plNi1. • tl1t• apJH"H f, riruion of \\ ttrr for h,•11 ·f,,-ial u •• 1tohnll c·rnuu:tt(' 011 1)(-ffml •r :u, 100 0 

111<' UU:OUJll or tf1(" n ppn,pr.ul (tfl .. halt IN" l11111tf'-I '" )'$ V ,, IP '' ' I I t 111 ;l IIHtt FI ti I, 11ti.• aclf tJi 1110 I 11,lm:m I on 01 lw F, it 

...u ... ...i.-..;<+,-+4JC~--ttt h(• ~ \Olllllli' u-.1 l for v ~ -----------------------------
011 nr h•forr ~ .... .,d~ .J r-d, t f 1 0· -

; J. ,,.,-;-, ,$ 
\ \ llm ~ my liand lhi... dt1)" or ~ 

purpo--

Tlrn~r Tl . OJ I\\' \I IXtl,1 
r.:r,11 . f:'.\MHJ.rtt·~ •Plrl-

' lflL in-.trum nt ,,a" 11·rr ,, I ,uul tilt-.) for rN"Onl on th•• 
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RAMACO Brook Mine 

ROSA DITCHES 5679D 
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RAMACO Brook Mine 

SHERIDAN COUNTY ELEC TUNNEL 11181D 
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RAMACO Brook Mine 

SMITH DOMESTIC PUMP 33570D 
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. n.r: ' 
001<:..Min 1 2006 

State Engineer's Office AVE FREUD NTHAL 
GOV RNOR 

EARL & ROBIN SMITI-I 
POBOX697 
fZ, HESTER WY 82839 

HERSCHL R BUILDING, 4-E CHEY NNE, WYOMING 82002 
(307) 777-7354 FAX (307) 777-5451 

September 6, 2006 

RE: Smitlt Dom tic Pump, Permit No. 3570 

Dear Applicants: 

P,\TRICK TYRRELL 
S 'ATE ENGINEER 

Enclosed please find a copy of the above referenced permit and the accompanying map. The time limits for 
Completion of Construction, and Completion of Application of Water to Beneficial Use are indi ated in the enclo ed 
permit. Fumi hed l: ' rewith are partially filled out otice Forms which must be complete and sent to this office 
within the tim limits specified on your permit, in order for you to keep your filing in good tanding on our records. 

hould the enc lo ed copie of the permit or print be lo t or de troyed, additional copies may be obtained for a nominal 
charge. 

Lf the work proposed under this permit cannot be accompli hed within the time allowed, the State Engineer may grant 
an exten ion of time to complete the work. Your request for such xtension must be received in writing before the 
specified time expire and give rea on f• r the State ngineer to grant the extended time. 

If you have any questions regarding this permit, feel free to contact thi office at (307) 777-6168. 

PTI/cme 
Enclosure 

ec: Mike Whitaker, uperintendent 

With best regards, 

mKT~ 
tate Engineer 

Bill Knapp, and Pat Boyd, Hydrographer Commissioners 
Water Division Il 
POBox6103 
Sheridan, WY 8280 I 

urfi ce Water 
307) 777-6475 

October 2014 

Ground W tcr 
()07) 777-6 163 

TFN 6 2/025 
RECD NOY 14,2014 

Board f Control 
()07) 777-6 178 

Addendum Dl 1-4- 112 DEQ Ex. 4-1229



RAMACO Brook Mine 
IC O Q 

FILMED EC O 1 2006 

NOTICE OF COMPLETION OP CONSTRUCTIO 

This form is to be filled in with the date that all of the 
construction work required under the permit referenced below has 
been finished. 

If all of the construction work cannot be finished by the 
expiration date for completion of construction given on the 
permit, write the State Engineer and request an extension of time 
to finish the work, giving the reasons why more time is required. 
Such request must be received prior to the expiration date for 
completion of construction shown on the permit bove the State 
Engineer 's signature. IF THIS NOTICE IS NOT RETURNED OR AN 
EXTENSION OF TIME IS NOT REQUESTED BEFORE THE EXPIRATION DATE, 
YOUR PERMIT WILL BE SUBJECT TO CANCELLATION. 

(Fill out and return Form below) 

NOTICE OF COMPLETION OF CONSTRUCTION 

County, Wyoming 

-----#----/_S~, 20~ 

PERMIT NO(s) .33570 
WYOMING STATE ENGINEER 
HERSCHLER BUILDING 4 - EAST 
CHEYENNE WY 82002 

I herTby notify you that on the J 5 t/J day of 
Sep 'tem bet' I 'l..OO b I construction work was entirely 

completed under the t e rms of Permit No. 33570 on the Smith 
Domestic Pump which is proposed to appropriate water from Tongue 
River. 

Printed Name of Applicant/Authorized Agent 

TFN 6 2 /025 
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RAMACO 

NOTIC OF COMPLETION OF APPLICATION O WATER T 

IC 0 
ILM -0 

FICIAL USE 

This form is to be complet d w · th he da e w ter was used for the 
purpose or purposes specified in che permit reference below. 

This form should not be completed until 1) 11 set -out lands have been 
irri ated or 2) benef icial use m de at all proposed points of use, or 
3) the maximum water use allowed under the permit is developed. If 
the irrigation of all of the lands , orb) benef'cial use made at all 
the proposed points of use, or c, the maximum diversion contemplated 
under the permit cannot be completed by the expiration date for 
Completion of Beneficial Use specified in the permit, ~rite the State 
Engi,eer and request an extension of time, giving the reasons why more 
time is required to complete all the permitted uses or develop the 
resource to its maximum permitted capacity. Such request must be 
received prior to the expiration date for completion of beneficial use 
shown in the permit above the State Engineer's signature. 

IF THIS NOTICE IS NOT RETURNED OR AN EXTENSION OF TIME IS NOT 
REQUESTED BEFORE THE EXPIRATION DATE, YOUP PERMIT WILL BE SUBJECT TO 
CANCELLATIO. 

(Fill out and r turn Form below) 

NOTICE OF B 

WYOMING STATE ENGINEER 
HERSCHLER BUILDI G 4-EAST 
CHEY WY 82002 

Coun y, Wyoming 

t. I~ ~ 106 
(OATB) 

PERMIT N0.33 70 

I hereby notify you th t I have completed the pplication of w er to 

beneficial use for all set-out lands or uses proposed under the Smith 

Dome tic Pump, Permit No. 33570, wat r from Tongue 

River on the / 'o t l, day of 

Agent 

Printed Name of Applic nt/Autho ized Agen 

TFN 6 2 /025 
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RAMACO Brook Mine 

TONGUE RIVER DITCH ENL 1552E 
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<' 
/ 

~~~ Appll~ation 1or a Permit to Divert an(1 
Cett. R•ccrd~ & P~ /.JAc .•••.• , 

Brook Mine 

W,4cr Di vision~fo. y . { District No. f '" 
7 ,..,,, c ~ ·/~ cc~- 1:i ,• c!. ) 

l•:Nl ,AflGl<>l)"'T Ob' 1' ll>O c:T: ~ '- ,(} , t,U~ r , 
I, ~ _[ r :J(!,,/1,.,<.,,(/J ,.:_ . . , or .-'/U,,i,,u/a--v , Cou nty of 

.J,ll,C,(,4, Stnt9 of /t/ ~/ , be ing ,In ly s worn nccordmg to ln w, upon rn y oath sny: 

1. 1'h o locu t ion 1uHI descri ption/( ho d it&to be on hu,cd is ns follows- ,,. < 
,? • If'. ij. ,-,, ' . _/ ..£_. 

The ll(•nrlgn to is s iL11 nL ,1 • 4/ fl' / ::, · - J J t' r · ~ /~ ,I ~ 

a. Sui,t ditch is 

or s ec tion If ' Towns hip "'7 ')Lunge p· 0 ~ 

n,i le• long and pn.sses t hrough the fo llowing lands (g ive lognl s ubdiv i•ions) 

th su mo bc i1J_g CO):rcctly Kho wn on t ho 111J\JJ ucco1ppur~i ng this u pplicn.tiou: _,....., 
-71 ;.. ?:If I' Je-e.- · /r . • ..-r ~'J ~- ✓,..( PJ ;:(/. ).:V ,.r .,U... ",. .--r' .f'J• I t'- /'J-
Si ~ :rev ,. 'h ,. .. ,, tft J ttl"' ·· 1.., -
,J.,,. , /Y t· t7 •• •• ,, ✓,_, J?f ~ , , / ~ -
✓/c/ ~ " 1 i ,. •. •. ?/,; ¥ .,1,i_· , " /J . 

/ 3 
,r ,r :r1. ,p J',, . 

JC' " It •· •· " -,, >I,_ • ,~ 
1. The d imon• ions or &!\i<I d itch nr : IV ichh on Lop (nL wntor-lino) CcoL ; wi<l Lh o n bottom 

,P ..f -
feet; cl erth 

of water /. / ( •ct; g rnd .,:J d - fcot por mile. 

.. L.16~ r ..17- t1(} ,f.r ,J 
" /.J • . ,, 

IJ' 
,,{. 
I r 

/j 

,! ~ 
1J" 

'l 
ncrcK. 

A ppl icn Lion is herc Uy mud for µc rrnission to enlarge or ext.end the use of wate r through thu above ua111cd tuul de:; ·ril>•:d 

d itc- li n ufl LO divert untl u.ppropriato t ho wu.lor of tho Stat~ ng follows~~ ~. , 

I. ' l'honumo ofthonppl i·,u1L k~ ?'?Zc;., v , ~ ~ 

2. '!'ho poato ffic e nddross of t ho a ppl icant ~a,,-t,,:v,{ 0"1/o ~ 
a. 'l'ho us Lo wh ich tho wnlc r is lo ho npp,licd is Q'),,~~~ . 
4. 'l'ho unmo ofthoditch or cunul is Y'.,'?z,.~ (/ l, ~ ,0~/4-

06. Tho source of Lbe proposed npproprinlion iV r ~-~G ~~ 
nn.vtho head of U10 proposed xt.c n io n is loca ted 

o f Section , Township , H.n ugo 

li. 'l' li o said d itc lt or cannl t t"n lurgcd iM to be 111 ilcs long nnd to pnas t h rouKh tho fo llowi 11g lu nds 

(give r{Ccyous, tow11shi 1>s u..u<l rn ng M): 

_,, ,._,,;e..,:,c-i,-.,..,,.,, ';'- /'~- / ~-- _;, -,:7- / 
.. I f 

17 / r -z >1 ti? p.,-Jd 
,r.- j7 )?. ?'? r'/q/. 

7. Th d im ns i ns of said ditch urc lo he: (u) [At herulgntoJ WiJth o n top (nL wnter- lin ) / l.- ( ct ; width o n lwtLom 

/ r~ot; depth of w1<Le l' /.7 feet; grnde 2 · foot per milo. 

(I,) , ivc d imens io n at encl, poi n t where rcdu cd in s ize, stating mi les from hondgnto: I AL ,J' 1? J I width on 

--~ , = to p (nt water-lin o) // f L.; wid th o n bottom ft.; depth or wot.er , • J ·- rt.; grndo -"' • _, - fl. pe r mi le. 

[At 4'f/,ro, ti, I wid th Oil tor (at wnLor-lino)}'-'.<'' ft.; wid th on bottom ., , .,-rt., depth of wate r /...,-rt., grndc .:l • ..; - ft. per 111 ilo. 

R. Desc riLo t ho chum tor of proposed work s , s tali ng : ISL Th nature or mntori nl to b mov ed. i nd . Numbe r And le ng th 

of t u nnels , if nny. 3rd . p.i,1ou1~!-J>f llum iug, if a ny . 
Let--~ 

'l " 
- / 

0. T h estirnutcd cost or said en lnrgc mon t is 

10. 1'ho ln n<I to b irrigal d hos a Lolu l nrca of 

'(Oiv estimated no rengo in frncl ions of s ubdivisions) 

October ~ 14 

/4. // ,, 1 

I ollurs. 

acrCB, describ d as fo llows: 

TF N 6 2 /015 
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• 0. 
0. 
('1) 

~ 
0. 
c:: 
3 

L 

, , # / . • • • I 9-Z fi:I Z /8 Z /Z fi:I 'peuue.os 

7. The dimensions of said ditch are to be: (a) [At hi 1te] Width on top (at water-line) feet; witlth ottom 

feet; depth of water / / feet; grade ,;! ' J .- feet per mile. 

Give dimensions at each point where reduced in size, s tating miles from hea<lgate: [At J / 7 J ~ l width on 
;;>"" 

! 
(b) 

top (at water-lin 

[At 4"f'~
1
tf_ 

, . - -! ,H-l, " " hr.Hrm, & ft . ; depth of water /, 3 - ft . ; grade :}', .3- ft. per mile. 

V 

8. Describe 

of tunnels, if an 

,,,., 
< s::--

1 ' 

v 
• , (,,,,,,., 

r -· --- --
9. The estimated cost of said enlargement is 

10. The land to be irrigated has a_ total area of 

'(Give estimated acreage in fractions of subdivisions) 

~?-,-:7!t ~ ......... ..... .7/J 
71_ It! r /J ~ /? 

----· -- ---·-•-· -- ·-··-- ·•·•· . 

I 

J: 
1· 

,, 
I 

Cf; y ·-
::t2.. 

;3 f.!.: ..... 

J 
✓ I, ,. 

Dollar . 

acres, described as follows: 

( * If the p1·opo ed work is to bo an cxlcnsion of the 0 1•i g-inal di tch , give the location of the head of the extension by cou1·ses ancl distances from the 11ea1·cst 
Government col'l1e1·. 

' :I 

t . 

! 
I: 

I 
I: 
1: 

ll 
r ,l 
i'.. ,, 
I 

I 

0:, 

a 
0 
;:,;-

~ s· 
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RAMACO Appropriate tnc water ol tltc ~tatc oI Wyoming. Brook Mine 

J 1. Co nst. l'uc tiou of t ho proµ sod l'nla rge1110 11 to t· uxlonKiOfl will hcgin with111 0 11 0 year from dal <' or n.p provu l ur t li iR npplit·nth111 

12. Tit o tim ro'luirod for Iha comp! Lion of e n lnrg mcn L 0 1· cxtu 11s io11 is t>-k-~ yeur Cro111 _c:;-7. Ir.>/ , l!JO /; 

J :1. T h timo required lo eoniplelo tho nppl ico. Lion or wot.tr to t lt o 1,c nofi cia l use s tat<•cl i11 tins uifi;li~iu.1611 is 0-.1 , t!-

year (ro111 ~,,,. ~ '/ I . IM · 

11. A 111 c{r?;n <l~cnl •, prc pnr din ucro rdun co wit h t he pr<n isiooK o f Sc ,tio 11 :!5 uf t. lto \Vntc r Lu ws, a rc·onqJun ir!i t hbs n ppli -

S ignod. 12, ~,- ,✓ Y.:i e ;:{ , ,,·,f- v 
Non:. Tile •L1l.c111cnts iu lhe forew:,in,K. 111•l i<-ntion rnu"t. l."01111,ly \'f il la tho 1·equirc111e11ts nr Chnvt.cr l l , H S. 189ft. (J' 

catio11. 

NoTI:. Hcton., npp li ,Liun~ (or the e11lnrJ,(l.•1Uc11l of chtches II be apjlN\' l«I , the ,vritlcn Cl HIM.'11 1 of lli, 1 uw111'1"' of ~nc ll tl 1h·lu--, 11111,l he M'<'lln•1I . • 111, I t l, i~ 
111us1 Ul."<.-omir.rny the 111>1>l ic:tti{ln 

'I'll ls STAT~: 3/' WY O 11 0, f 
I; · /. ss. 

CouNrY01,• v/~t,,, ""~ 

(; '91rohy cer\ ify t~9r"1ho fo r~oing llpplicnl ion was sig n 

£.,(,.,,,J,, '/, tru:I ;/, J e A. ";J ;_ t h is 

'cl.· 

din 11 11 pr ~f'l1 CO mul If ~ lo Lofur~ IIIP hy 

/:t,. day or _ £' .a..., , 
0-. ,,r_ ' _,,,,,,, • 

~ Jr ;/ t,~ 

-r ~ -:: --, \ •1.tion M "l.ils 
r7 3/- !Jo?· 

• , "f I I l (l:' 

~ ~ ~ ~ :J~ ~ <i.) 'df:1{}..,.._ -=-;,.-~~
, 1 - 1 ~05 ~ ~ ~\~"' ~ - QX' ~,~~-

°"rh,c:rv<.d... ~-~~ '44~~~.k~"t:, 

~~~~~ ~~ ....... ~~·r.s.. Cc ,-1 , ~~~ .(~-
~ ~~- ---1~ ~<8.-v... ~6-.~ ~~1 ~ -

~Jv-.s,... ~ ~ ~ J-.\ ~ ~ 11, 19 o S 

o. €s .~~ 

~~ 

Tif t•: 8T A'l' I•: If WYOMINO, }. 
STATf: l ~NOHH:l~u •s 0Pli'IC . t;S, 

This i to cer t ify Lhat I hnvo nm in d U10 for("go ing aµp licuiiou a nd ha\'O returrwcl Lhc a me without. rny npprovul for t ho 

follow ing roa ons: 
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RAMACO Brook Mine 

VANESSA DOMESTIC PUMP 34570D 

TFN 6 2 /025 
RECD NOV 14,2014 
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RAMA"0'083 
FormSW. 1 
Rev 12/22f2008 

E7649 

25.00 

KYLE MUMM 

STATE OF WYOMING 
OFFICE Of THE STATE ENG INEE R 

APPLICATION FOR PERMIT TO APPROPRIATE SURFACE WATER 

THIS SECTION IS NOT TO BE FILLED IN BY APPLICANT 

Filing/Priority Date 

THE STATE OF WYOMING } 
ST ATE ENGINEERrS OFFICE SS. 

T his inslrumenl was received and filed for" record on the~ day of ________ M_a_rc_h ______ _ 
20_____!!__, at 09:31 o rcHock A M. 

JOHN BARNES For State Engineer 
Recorded in r b ok _____ 15_8 ____ of Ditch Permits, on Page _____ 4_9 ___ _ 

Fee Paid [ 1 __ 2_5_.o_o __ Map Fil ed __ s_A_-_32 __ 

WATER Dl lJI SION NO. __ 2 __ DISTRJCT NO. __ s __ TEMPORARY FILING NO. ____ 3_5_6_11_32_D ___ _ 

PERMIT NO. P34570.0D 

NAME OF FAC ILITY VAN ESSA DOMESTIC PUMP 

I. Name ls r;J mailing address and phone no. o f applicant IS[ \s/are JOHN AND VANESSA BUYOK, 86 MONARCH ROAD , 

RANCHESTER Wyoming 82839 PH: 307-673-0068 

-----------------=--,,-----,---,-,----,E@1ail address: 
lif"morc than one appl1cant, dcs1gnale one lo acl as Agent for the others• 

2. Name [J address of agent to receive correspondence and notices _S_A_M_E_A_S_ A_BO_ V_E ________________ _ 

Efma il address: ----------------------- -----------------

3. rarrrhe use to which the water is to be appl ied is D_o_m_e_s_tic_U_s_e_-_s_u_rf_ac_e_w_a_te_r __ ---,---,----,----,-----,-----,-----,----
lb[Umore than one beneficial use of water is applied for, the location and ownership of the point of use must be shown in item 10 

of the application and the detail s of the fac ilities used to divert and convey the appropriation must be shown on the map in sufficient 
detail to allow the State Engineer to establish the amount of appropriation. In multiple use applications, stock and domestic purposes 
are limited to 0.056 cubic feet per second . 

r I The source of the proposed appropriation is Tongue River, tributary of Yellowstone River, tributary of Missouri River 

5. The point of diversion of the proposed works is located feet distant 
from the _________ corner of Section _______ T. _____ ., R. _______ ., and is in the 

SW1/4NE1/4 of Section 19 T. 057N ., R. ___ 0_84_ W __ 
Lot • lock Subdivision Name 
Latitude LIDecimal Degrees[] 44.90306 Longitude lIDecimal Degreesfl _____ -1_0_7_.04_2_00 _____ _ 

6. Are any of the lands crossed by the proposed facility owned by the State or Federal governmentlJl f so, describe lands and indicate 
whether State or Federally owned. 
No- all privately owned lands 

11 The carry ing capacity of the ditch, canal, pipeline or other facility at the point of diversion is ----~o=.0=5~6 ____ cubic 
feet per second @. f.s .O 

8. T he accompany ing map is prepared in accordance with the State Engineer[s Rules and Regulations for filing applications and is 
hereby declared a part of this application. The State Eng ineer may re[ll ire the filing of detailed construction plans. 

9. The estimated time re [llired for the completion of construction is ______________ and to complete the 

application of water to the beneficial uses stated in this application is T f N 6 2 / Q 2 5 

Permit No. _ P_3_4_5_7_0_.0_D_ 
RECD NOV 14,2014 

PageNo. 158/49 
lLeave • lank• 

October 2014 Addendum Dl 1-4- 121 DEQ Ex. 4-1238



RAMACO Brook Mine 
I 0. The land to be irrigated under this perrnit is described in the fo llowing tabulation. [([Jive irrigable acreage in each LOI acre subdi[J 
vision. Designate ownership of land, Federal, State or private. If private, list names ofowners and land owned separately.Ofappli [l 
cation is for stock, domestic, or fo r purposes other than irrigation, indicate point of use by [ O@cre subdivision and owner. 

NE'/n 

Town• Range Sec. NE' io NW 1/o SW' io SE'ic, NE'io 

Dom stic U efor a single amily 
Own, r: Pat, nted lnnlica t - JO 

057N 084W 19 A 
X 

NW'/ 11 

NW 1/o SW'!• 

jwellin j at thE 
NANI DVAN I 

SW'/ 11 SE'/0 

SE'io NE 'ia NW1/o SW'io SE' io NE'io NW 1/o SW 1
/ 0 SE'io 

follow hg poir t ofus ~ not t, exce, I .056 :.f.s. L nd 
SSAE UYOK 

Number of acres to receive original supply 

Number of acres to receive supplemental supply 

Total number of acres to be irrigated 

REMARKS 
Application is for domestic (lawn and garden) water use , via a small portable pump from the Tongue River. Pump will be used during nonnal 

growing seasons. Type of Pump: Electric Horsepower: 1 HP Delivery Method: Water is pumped from the Tongue River through HDPE pipe to 
spring lers . 

. 056 cfs (25 gpm) 

I declare that I have examined this application and to the best of my knowledge and belief it is true, correct and complete. 

JOHN AND VANESSA BUYOK March 14, 2011 

Printed Name and Signature of Applicant or Agent Date 

0.00 

0.00 

0.00 

TFN 6 2 /025 
RECD NOV 14,2014 

October 2014 Addendum D11-4-122 DEQ Ex. 4-1239



RAMACO 
THESTATEOFWYOMING } 

STATE ENGINEER'S OFF ICE 

ss 
TEMPORARY FILING NO. 35 6/ 132D 

THIS IS TO CERTIFY that I have examined the foregoing application and do hereby grant the same subject to the following 

limitations and conditions: 

This permit grants only the right to use the water available in the stream after all prior rights are sati sfied. 

Brook Mine 

The amount of appropriation shall be limited to the amount beneficially used for Domestic purposes only, not to exceed 0.056 cubic feet per second of 

time. 

This penmit is issued to make an existing facility a matter of record . The notice of completion of construction is hereby waived . 

The notice of beneficial use has been waived. 

Witness my hand this ..!.Ll.!! day of ~ O~c~to~be~r~ ---~ A.D.-1Q!!_ 

Penmit No. P3 05 rn.OD 

October 2014 

TFN 6 2 /025 
RECD NOV 14,2014 

COHN I lARNES For State Engineer 

Page No. 15 8/ [9 

Addendum D11-4- 123 DEQ Ex. 4-1240



RAMACO Brook Mine 

Octo 

PERMIT No. P3 05 m.oD 

PERMIT STAT! IS 

Priority Date March I q 20 I I Approval Date October I [j 20 I I 

TFN 6 2/025 
QF.CD NOV 14,2014 

NOTICE 

Thi s pennit does not constitute a complete water right. It is your authority to begin construction work. 

All appropriations for irrigation are limited to I cubic foot per second of time fo r each r O acres of land irrigated, except as provided in 
Section [I []] 320, Wyoming Statutes, 19 IT1 Appropriations fo r other uses are limited to the amount of water beneficially used in accordance 
with the terms of the pennit. 

Notice of completion of work and of application of the water to the beneficial uses described in the pennit, must be filed in the State 
Engineer's Office before the expiration of the time allowed in the pennit. 

If extensions o f time beyond the time limits set forth in the permit are re l uired, re l !Jests for same must be in writing, stating why the 
additional time is re rt1ired, and must be received in the State Engineer's Office before the expiration of the time allowed in the pennit. 

To perfect your water right, your Water Division Superintendent, or his authori l td representative, will contact you after you have 
submitted notice to the State Engineer stating that you have appli ed the water to the beneficial uses described in your pennit. After execution of 
the proof, it will be considered by the State [bard of Control , and, if found to be satisfactory, the I b ard will issue to you a Certificate of 
Appropriation which will constitute a completed water right. 

.onTJ,e. grant ing of a pennit does not constitute the .granting of rightCoflway . If any righHoflway is necessary in;:011ni:ction,with th<;..,_ l l 
~fp~Mldrfti should be understood that thi s respons1b1hty 1s the applicant's. 1\0aenaum lJ - - 124 DEQ Ex. 4-1241



RAMACO Brook Mine 
Item 10 Continuation Page 1 of 1 Permit No. P34570.0D T.F.N. 35 6/132D 

NE1/4 NW1/4 SW1/4 SE1/4 
TWN RGE SEC 1---~-~-~---'1--~~~-~- ---j-~-~-~---+-~-~-~-----1 TOTAL 

057N 084W 19 

October 2014 

NE1/4 NW1/4 SW1/4 SE1/4 NE1/4 NW1/4 SW1/4 SE1/4 NE1/4 NW1 /4 SW1/4 SE1/4 NE1/4 NW1/4 SW1/4 SE1/4 

Domestic Use for a single family dwelling at the following point of use not to exceed .056 c.f.s. Land Owner: 
Patented, Applicant - JOHN AND VANESSA BUYOK. 

A 

X 

TFN 6 2/025 
RECD NOV 14,2014 
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APPROVED 

Patrick T. Tyrrell STATE ENGINEER 

October 2014 

MAP TO ACCOMPANY APPLICATION FOR 
Vanessa Domestic Pump 

APPLICANT 
John & Vanessa Buyak 
86 Monarch Road 
Ranchester, WY 82839 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum D11-4- 126 DEQ Ex. 4-1243



RAMACO Brook Mine 

WYOMING COAL MINING 8297D 

TFN62/025 
RECD NOV 14,2014 

October 2014 Addendum D11-4-127 DEQ Ex. 4-1244
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RAMACO Brook 
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RAMACO Brook Mine 

YORK DITCH 388D 

TFN 6 2 /025 
RECD NOV 14,201 4 

October 2014 Addendum D11-4-131 DEQ Ex. 4-1248
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RAMACO 

A• I • 

,. ,., ,.,002, 
( tt di ti CDOOC It Nt•r f Ort, '"~····) 

COUNTY or 
STAT£ Of' 

October 2014 

I 
_L_ 

... 

I 
I 

I 
- __ _j_ __ -

Brook Mine 

I 
...J 

't!J----J-
l t r 'for ICft. P41'"'" t10 1 Of o, , 6·1 

0 Sh.1111"' flOt tower•d 0t ffllH ,., tlOftl 

e. do,,, 

Otte•."'"'""° ~ . 0,10, ,, ,. -,e 
1 co••'•• o-, ti ted ~•ftr,011 (6) 

Loftdl ' Yo,• O,tcfl . pt,fftl,I ftO j prto,,,, •-• •I ...... 

M J Korot, , cowtr1d ttt 11111d • 111,011 (7 

Lortdl .,,., YOf 011ctt, •• , t .... l, 
G Le trt I I cove11d lly lhttil ttit101' (Sl 

l..Oftdl" ., hfc~llorntt DllcPl, oe, t "° ~016, ,,,,., ,, ,8•2 I 

o ed br G L,,,,. , cow1,tid ,., th••• oet l t•Oft C•l 

~• wader Md'hll larP:IJ DtfCb,IHltfftlt ftO ti 3 I _,kt, tr 
011.,td ., 'l lettr•ICI, ,..,.,,d •v litltd "llt,ofl t•l 

, o,io,11, I 6 • 189 

td 

Lol'ld1--.rYo,~ 01tcJr1 1 ,nut no H21enl,JJf 0,111 11·9•1 Ol, o 

tlCtl, CO'ltrld by hlf td o..htlon (31 

1 llf'(Otttt 1•1•18 1 G•l\14 

#tlCh I C.t'lftd 0-, ll11tdi Mtl tlon (3) 

Land• u,., Vorll Ottch, oe, 1 no. H29tfll I p,1ortt1 ti •12 •180 
0 L~lfl~I, coHrtd bf lllltd Pollllo• C,l 

TFN 6 2 /025 
RECD NOV 14 2014 

Addendum D11-4-134 DEQ Ex. 4-1251



RAMACO 

_.__ __ _ 

L ••Nu 
d 0, G 

I 
.J 

---1----

+ 

I •[!,---- j ___ _ 

,., ... t "° • '"o,u, •·•·• t • o... • •1 

•. Pt., .. , •·•- •.•• ._ •• o, 

9J, O• ,itd •t 
Otlotlt t-t •I 3, d lt 

1 .. 1111•, D,1c"• , t no &OIi, cmo, t1 8·2•1 02. 
.. ,.11111. co..,,94 ,, lh••• oeutiOft C•J 

L_.., fllder M •II• ey Ottch "'""'"- ll.).Je,-1. Cl't' .. tlty 1•2•1903, 
o, G L .. o,.IC1, c.,.,,. It U ••• Cltll 1to11 (•) 

October 2014 

0 
I 

.... ,, 

i,, 

4 
I 

Brook Mine 

---,-.--,--l..:w---

1 

$ olt I • 1000 - - -'- - -..l -

I 
I _ _J __ 

Cl)Ottc~ w 11 • ••"411oc t,o. 
cN,oct•r,1Hc1 a ••ht IM'•t 

T 571< 

atlcot ,..,..,1 
---~• 121 

5 
I 

12 
t• 

6 
I 

( 1 Ho,o,, ,u pe!lil " dtro1 
.., 1af •• • 2Z ,. , 

NI, p p 
250 L r 1• ,1,, 

Qtta I "" ., .. ,. 
I~ Lf •• h .. ,!pt t ') 
1000 Lr a,11,. pl .. ( •1 
Ill .....,.fltMM•)Of tf 

o, Solt11 IOflf,. f d to 

1:100 L' • I .. ,1,.11•1 
II 00 L ' di tlT .,.,. •1 
fflO.t. ,UMP nq •IO IHI 

Ltt., • 

TFN 6 2 /025 
SCAL.E 

RECD NOV 14,2014 

Addendum D11-4-135 

7 

DEQ Ex. 4-1252



RAMACO Brook Mine 

YORK DITCH ENL 1128E 

TFN 6 2 /025 
RECD NOV 14,201 4 
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RAMACO 

July 2015 

HALL RESERVOIR 363R 

AND 

HALL DITCH P5195D 

Brook Mine 

TFN 6 2/025 
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RAMACO 

July 2015 

Brook Mine 

PE~IT llO. H95 - Jb Ru. 

The follovtna 1E a chr.-,nolo&1C411 0CC0;Jnt of the 11ctl.v1tiC! ttat hllVC taker plllCC r1u .. 1ng the 
ltfe of tht1 penrtt, rel11tive to itft' "tatmL The orti1n,1l ,ndnr'leMent" .-ire nnt e((ected 
d1:J tenatn unchanJ,:cd in context. n1t.11 account 1B s.>lelv !or the pur,>ose J! clartf1cac1or:. 

Nov~mh .. r 23, 190• 

Dt!cember IU, 1 904 

November 28, !90t 

Dt!cember JI. 190t 

Octob.r IJ, 1906 

November 2, l~Ob 

Noticf' of e-xpi r•t l.on na lf'<", 

Tl11e for cctrp l~tl.Yl extended to Ot!cember .,1, 19J6. 
l•l Cle renc• T. Johncton 

Slat~ t-::1i i n~e r 

Not Lee of expir1.1.li::.n nai lee. 

rt'"" for ccnplet1on extended to oecember Jl. 1908, 
I•/ Cla.renc• T. Johna ten 

Stat• Engi:·H,er 

Notice of cxplretL.,n n•i le'- . 

T111• tor coopletlo, extended to December 11 , l~U~. 
/1/ ClarenEe T. Johnston 

StGte l::ngi:,ccr 

October 16 1 1909 Noti<..e of exp1t • L1Jn matlt?C. 

NovPrrber 11, 190~ Tim• for completlon nttnded to December Jl, 1910, 
/o/ Clarence T 1 Johnston 

State ~ng1.1eer 

Scrtember 24, 11nr NotiCE' <>f txpiratlon ma1leC. 

November 14, 19 10 Hme for c01tpl~t1on extended to uecell\ber JI, l~ll. 
/a/ Cl&rence T. Johntton 

St1t.tu l!ngi:ieer 

S<rtembor 1,, '91: notice of expiration mat ,c-. 

December b, 1912 Time tor conpletion extended to Dece01ber :l, 1914 . 
I•/ A. J. Parshall 

Sta tc Engineer 

January 28, 19lJ (l'enciled Note) Landa relinquished by fre f!Unw of 9 ~/77. 
(P• nni c ~o. 11695) 

20 IC rH S\l\;NE\: 
5 acres SE~NE~. Section ll, 'L)IN., R. 6~\I. 

\ 
T)pPd and Proofroao on Holly 2, lC77 hy ¥ - ~-
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RAMACO 

July 2015 

Brook Mine 

COMBINATION P&RMJ:T NO . 5195 DITCH AND 36 3 RBSBRVOIR 
~am~nation Book 2 Page 10 

Pll:RMH' STA1'US 

Aff.1<:~ ... .1t n, .. "''lHra11t• dee: ·,.·\31,_ { i~t Jvl111 F<. 8,., .... Jt ;_.J~mlnr; ,JW,Qr,1111h p 
~ le1d ir, ~.:..c:-,.'?,11-~nr-ru!l tJ,;,':,_,~o') f ?.::._·D'"i'" • J,"" "\f•i; ... L" er. m_., t lr'l 

1mt!~,.. tt",i.!. Lnit', Tt1c ... ••:ii.nt' } .... r1 -• f.! r,. 1 ~ ,r--:~:iql·r. 

f..tti-:1.:tvlt ... tc e,er'.rl'.,:1 r, n~taitr•nP1t- l-1 ':'<:ff/ .T . ~-:, ~,. ~'1d f ~tli ,, 
f• t;int- 1r11 11,,~,. .--- t ~ r-=<11~1 "l.i ·~1 ,: n,tr••·t~I Jlh:it 19_(). 11 1 .. , .. 
.;1L .... n,d ~11Lv1 .. _,, ~- Tt:e,j~ ,rf1da1it ,1~1··~r ·va. ..... 1c. , f ... Q~, hl .. 
tin~l '-- •D'"'-r, ~ · , __ .!, 1:"H •~"lll1c;1lll , -1, {1,_l 1 'l.:'):r• r- >n JnlJ ....... ! .. •on 

1c;;ort b), r t-i=- • ,•1 nrPndPnt t '"'"" .. _ -i i'3: :, tJ..J. _ ·u.d f: dl "1.',. ! 
·-~ l B, ,,1,l ,.,[ 11t (') ... ""'n an1 r,,-11 t_ d f"t t!-·i"I ,,,._,.- ·.•f'"tt·. 

AffiJchil ( 1 ,,,:t.~1 f i l.-'11 ...- ,f w~ ....,, ti., F-~I 11 1 M f--L-mt2 "f! T ,r,• J 
q::, ·43Y, :,__ •• 1 -,t J .. r1.=.•1.. ·~ l..111 j .. 1 1- J.Jlf!C l ! 

T 57 N, Re , ?f 
c;...,, : l ,r, 11 

--::ci::>n t,W'·.SW¼ 
Tot1' 

,.,, • rflt.~ 

r.l\ a--re-, 

!h~3~ off1da'lL·s a~p81r r~ he v~llc , 1~ f i l ed, ~u- f1n, l "'~r~p--.-in•-. \.."l ... I ~ 

th~ Sup~:.rten1qn~ 
.. ·ontr .... l rr, Jn'/ 

d"5i-•~t1J"C11t 11 :1 .1 • 1 J ... ::i -d: r;11 :vii \1rit t P n rop'"'lrr t.y 
_,( h.!l:e 1: [i·,d:i-. ... 1 f. . : ,11J fl11.:1: 3 llt...jj t,·) :~.~ ~ca:d 
pc-~-,f '3ur:-111tc.:c f ... rhe.of? L.Jr,01. 

June 18, 2007: 

corr. ~ .BS_ ? . :tL PllOOf NO. JJ.!5 I 
Al. L ..... - oo1o1. - MIIC. ~ s,.,1-
-.c:. S;l. Cll.L ---

IA,'1 1 ,'((ti 

aa, ff.:J..z.. P • .:z.:L. PIIOOf NC. 3 .,~ / 7 

ta.~ lll!L __ 001&. _ MISC. __ 

AC. _____ _,,f~ sO _ 

Affidavits of beneficial use were received from Patricia M rantz , (who was 18 years of 
age n 1959 and has lived In the area for 64 years) and Tony J Bocek (who was 18 
years of age In 1836 and has 111/ed ,n the area for 87 years) shOWlllg benefioal use 
from their ear1,est recollecl,oo a~d continuous uM through July 2005. These 
affldav,t:, appear to be valid w,th the be:it available evidence. as nled for Secondary 
Supply the following describeo lenda under Permit No 51 95· 

Townth•p 57 North, Range 85 Wea! 
Section 11 . NEY.SE¼ 30 acr s 
Section 12· NW¼SW¼ ~ 
Total· 52 acres 

AffKlavi s of beneficial use were received from Patncla M Brantz, (who was 18 years of 
age In 1959 and has kved 1n the ar for 64 years) and Tony J. Bocek (who was ·s 
years of age ,n 1936 and hH lived n the area for 87 years) showing beneficial use 
from their aarl iest recollection and continuous use through July 2005. These 
affidavits appear to be valid wah the beat ava ilable evidence, as filed for Irrigation The 
reservoir is located at the following described lands under Permit No 363R : 

T~wn!h,p_~Llillrth. Range 85 W111t NW¼SE¼ Si,ctjon 1 l 

See copies of the Proof Report of Superintendent and a copy of tl" e warranty deed 
which 11 filed w,th the affidavits of beat available evidance ,n MisceHa eous Notioes 
under Perma No. 5195 and 363R. 

,, A',"J! u JlJN I Q"111] ! 
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RAMACO 

July 2015 

Brook Mine 

___ _,_'.#;,fn 

'l'HE STATE OF WYOMING 
CER11F1CATE OF APPROPRIATION Of WATER 

W11 KIU'.A8, has prn.entl"d lo the lk,:wl or Control or Lh,: Stat" o( \\'yomiuJ 

p roof of tht· a p11ropria l iou uf Wil ler from :Jlo.ter Crook 

through tlw Lapdon 

:JlJe rJ.dNI . 

l>il1·h uuoln P•·rm il ~ o . • .U,90 . .. .. for irriga tion of 

c· .. un ty. Wyuming. 

X O\I' .Ks o w Ye. T hul t he Uoo.r,I of ('ou ln ,I. 11 111!.-r 11 11· 11r,w iAio11 ~ of C'lu11ll1·r 6 1, ( 'um11il1-.J Statuk uC Wyutniu,ic , UH 0, haa, by 1u1 onlc r 1luly 

11111,lt· and cn ll'rai on lht.· • , A. I> . IDl~ . in Onlcr Reron l No. 

. ol1•l ..-n11i11('( I Hnd ('_,.l11 hliah('&I fh(' priority nrul amou nt uf i.uch 1111pro11riatio11 u follmu ; 

. Wyomi ng; 

Amount of Approprial ion O.tn c•u . ft. p,:r K'<', ; Da t e of ApptuJwia t iun •• J O.ffilAJ'l' 29 , 1913 : l.k::iK·ript ion ol lnnJ lo be 

irrigated and for which this • P1lropriul io11 ~ 1lt'lt•r111 inc,.I and t'dh1bl i"lu_,.1; Total Am•a1,,-e Po r t)' (40) oq_roa . 

Tiu: ri~ht lo wa ter htTeby <.'Olltinn<"'I am.I rAla l1li-tl1"11 L, limit<.'U lo irrigatK111 

l'ach M'\ ' M II~• alTC"S of land for •·hid, approprinlivn i~ lwrein df'krminr,:I and eatablisha l. 

IN T1.-1T 1.uv~Y \\'u t: tt r.or, I .. . ... , P"-"'ii1lc11t ul lhc Stale IJ.o.NI of <.:on t rul, l1ave 

hl'ttn nto sl'I m:,· hmu l t hi1' ,;:.. ,;- ~ d•y or Fobnio.J'.7 . • \ . O . HJ.14 • anJ mu~ ~I the K'AI of a.id Uui1NI t.o be heN'unlo affixed . 

. h n ..-rt: , P,uulent . 

TFN 6 2/025 
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00 i:::, -c:.n 

mzmZ/SZ/Zm ~peuu~~s 

THE STATE OF WYOMING. --
CERTIFICATE OF APPROPRIATION OF WATER. CERTIFICATE RECORD No ... .. . PAGE .... .. )' 

" 

WHEREAS, .....• ... H.. lits.ms. ............... -·- - -·---··-···---- ··-·· -···-·--·-·--········---······-- has presented to the Board of Control of the State of Wyoming 

proof of the nppropriation of water from ..... ---·····--· ~J~t.!t;:.. . .. -'~·--- . ___ _ ____ tributary of -----·-----__'.". Q.!L_ .... _ .. 1 ! ... r: .. _ 

through the. -· ··- .. r· ---.. :s _ 0 - ·· e ··-·····-·--- ·---·--·---··--·--·---·--- ·-- ---Ditch under Permit No. --· ._'!_J_'7. __ ....... for irrigation of the lands herein 

described, lying and being in 

NOW KNOW YE, That the Board of Control, under the provillio~ of Division I, Title 9, Chapters 10 and 14 of the Revised Statutes of Wyoming, 1899, has , by 

an order duly made and entered on the ___ __.5_..tbu... - ----·-- -···---·-day oL. .. _____ . ' Y.. .. - --·---·-·····---··- ...... , A. D. 190. 8. .. , in Order Record No. ···-·• · ·-·· ·-

Page ....... ~!.' .. , determined and established the priority and amount of such appproprintion as follows: 

---·· ..... ___ ···--- ·- ·· ; Postoffice Address. __ h 

Amount of AppropriatiQn - ~ l _ __ cu. ft. per. sec.; Dnte of Appropriation.. ..... - . ...... n ... 1;;_. 18 . 6 ...... __ . ; Description of land to be irrignted n1, d 

for which this npproprintion is determined and established; Total Acreage 

0 , . , ".' ., I . , 85 

18 .. " " " 

....M..1- • " .. .. .. " 

64 A. ot l acre ~. 
For" a.m . c c.,-t,f;c. ,._f-c- + ch a. ~.j ' of po,.,+ of ,'v cr.s,o,.. -+- pa. r+,a.l ...., .c.,.,, of c. on v• ta..,.,,e. of a. f' o.--f ,•o..., 
Se e. o .n . ~ , , f' • 3.rsj C.R. 77, f · :2'lb , 

The right to water hereby confirmed and established is limit.ed to irrigation ..... ···· ······-····· ······ ...... ... and the Ul!e is restricted 

1,, the pince where acquired and to the purpose for which acquired; rights for irrigation not to exceed one cubic foot per second for each seventy acres of land for which 

appropriation is herein determined and established. 

IN TEST/ MONY WHEREOF, I, C1.ARENcE T. JonNsTON, President of the State Board of Control, have hereunto set my hand this 
MA - . ,•, ltJ 

dny of , A. D. 190_. , and caused the seal of said Board t-o be hereunto affixed. 

<,: 
.. , Secretary. 

.,,~_ 
., Pres·id~nt . 
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THE STATE OF WYOMING 
CEIHIFICATE OF APPROPRIATION OF WATER CERTIFICATE RECORD No .. 3:3.. PAoE..:J?t3. 

W fl EREAS, ::::-:::::::-: ... -:-. :: .. ~~.O. .. ~~~ .. =:::.::::.::::::.:::::::::::::-::::::::::-.:: ::::: ::.-:-.::::::::: .......................... .... has presented to the Board of Control of the State of Wyoming 

proof of the appropriation of water from "'.'.".'.'.".::'.=S.i.tv ... 0.r.eM .. ::.==-::::-:::::::.:-::':'.::::::-.:::::::::::::: t ributary of.:-:::~.:1'.C!IIC'lll .. . lU.TtJ'r::-... -.. -.-... -.. -... -.. ::-.. -... -.. . -.. -.. . -... ::.-... -... -... -....... 

through the ..... ......... ....... ........ ... ::.::!'P:~.1.~ ........................................... .. ..... ............. .... ....... ................ Ditch under Permit No.~ .. .... ....... . fo, irrigation of the lands herein 

desct~bed, lying and being in .. :::".'.:::'.'.~ .r.~~.~ .. ..... ... ..... ... ::.- ::::-::::. County, Wyoming,---- -----------------------------------
.VOTV K.VOW YE , That the Board of Contrnl , under the provisions of Division 1, Tit le 9, Chapters 10 and 14 of the Revised Statutes of Wyoming, 1899, has, by 

an ordc ,· ctuly made and entered on t he ::-:::::.::::-.::.~.~ ···· · .. .. .... ..... .. . :::::::::::::--:-.-:- ::.<lay of..:::~.A.~; .. ::::.:::::-:::::-:-:::::::::.:-; A. D. Hl.12.:~in Order Record No.""'.".". .4':'.=. 

P age -:.~9 -:--::;- determined and established the priority and amou nt of such nppropriat,ion as follows : 

Kame of . .\ppropriator-:=.--::::-::::::-::-:-.111'1D111~.0_ .. ~~.~II.. -:=-::.::::.-:-:::.-:-::::-.-:-.:-:-:.:: ::.-:-.::::.-::-: ... ; Post office Address ::::::::-::= . Q.~J~'-.=-:::.:::::-:.:: :-:.::=::::-::::::;-Wyomi ng; 

Amount of Appropriat ion--::::-.:::0.~.~ .::'.-:":.cu. ft . per. sec. : Date of Appropriat ion :::--::-.. ~~()~~ .. ~.S.L;.~ .. ::::::-:::-::.-.::::::::.-:- ::::::.; Description of bnd to be irrigated and 

for which th is appropriation is determined and established; Total . .\crea11:e-::-.-: .. ~'.'.".II.~ .. i~.'l.1 .. ~ .~ .--~. ".':'.':'.-::-:-:::-.::::.-::-.. -. -::,-::::.-::.::-::.::-::::::::::-::-::.-:-:: --.--. ::.-::.:: ::-:::::-:'.'.- ::-:::-:=::-.= 

- u 1,... sal-Q¼ sec. 3, !p. 6'7 N. R. 85 • 

6 A. S!t S sec. 3, ~- 57 M • R. 86 w. 

10 1,... ,mi aw¼ sec. 2, 1'p. 57 N. R. 85 • 

2? A. Total noreage. 

c.r-5, n sec. 6. R 3 ·r· 3 8 C. .R. 7 7,p· -::,,'ire,. 

Tl e right to wnt.er hereby confirmed and established is limited t•0 irrigation . .. ...... .... ..... .. .... .. ....... .... ........ .. ..... ... ... ..... ... .. ........ . . .... ............ and the use is rest ricted 

to the place \\"here n,cqui red and to the purpose for which ncquired; rights for irrigntio,1 not to exceed oue r.ubic foot per second fo r each seventy acres of land for wh ich 

npprnpri:,t ion is herein determined and establ ished . . ~,·2· 
•~ ' 

l.V TESTIMONY WIIEREOF , I.- -l-A o J. Parshall,-President of the State Board of Control, have hereunto set my hand this .. 

-------- --- 12- . day of. ..... ... ..... . .. . ...... .. ... , A. D. 19 .... .... , and caused the seal of said Board to be hereunto affixed. 

ATTEST'. . .... .... ...... ... ... ... ....... .. ... .. ... , Seci·eta,·y. J . . .J ..... . --1 ' ~ .••. l .1 ....... . .. ., President. 

Ill 
3 
0 

~ 
~· 
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THE STATE OF WYOMING 
Certificate of Appropriation of Water 

Padlock Ranch Company (successor 

fil Z fil Z/SZ/Z fil 1 peuue.os 

Proof No._ 1181_1 __ 
Certificate Record No.-1.L.._, Page 289 
Water Division No __ 2 __ , District No._ 5 __ 

t o .N.1J11.~ro. .. G.c1:--.i.t:.c1 .•.... 0. t:".i.&i.nllJ ... 8:l'.Pr:()J>.rJc1.t.C>J:) .. ha, prt•>t·nl.-rl lu lhl' Boart l of Control of lh•· S i u lt• of" )Ominp: !Hoo f of the appropriation 

.. S.l.?.!:_E!i:-_ C:.r.E!(?k. ., .. J.r:JJ?.t1t;_ar:Y .. T9f!&\!E'? .. . R:i.."E'?L, . . tr.ib.\lt.sl.r.Y. .Yel101;1stone .Riller 

.... ... 1hroul(h th e ...... .\'l;i,)Jiams Ditch 

111111,· r l'n111il !'in. !':17-J.O.... .... ..r~.~.1:!_r_v.c:iJr. .. 15µ.ppJY. .~f!.Q ... for irri1tation of larnl , h l'rt'in d,·.,·rihcrl. I, inp: ancl l1<· i11~ in Sher idan .. County, W yomin11. 

NOW !\NO"' ) E. Thal the S tate of Roarcl of Control. 11nd..r lh<· prO\i sion , of tht• S1a111te• of W1omi11p:. ha,. h) an ord.-r 11111) 111a,1<- 011 .. .... ... ... .f(?.b.r:.u.c1i:_y J}., .... 1.9.9.9 
a nrl ,·11tert·1I 0 11 .. . .. Jll.f!.ll.8:t:"Y .. J.9., .. ..1 .99.1.. ............... .. . in Ord•·• Rt•t·ord 36 . Pa~e .... ... }13.0. ....... . dt·lcrminctl and t·• tabli s h r ,l ti,.- prioril y ancl amount of rneh appropriation 

a , fo lio,- ,: Na nw an,I Arlrlr<'"'' of Approprialor( s) .......... ... . P..adlock .. R.ct.n.c:11 .. C:::.O.tnP.?.!?Y., ... R!!.11C..l:i!:!.S_!:E'?_r , .. \fr.9.!l.l.:i..f!& .. 8.283.9........ . ...... ........... . 

. : l'ri ori 1, ......... .Qc:.t.C>.b.1:!J:. . ~.3., ... J908 .. . .......... ... .... .. ... ....... : Amount of Appropriation ::-:::::-:::::0.,.3.8::.7.::::-. ru . ft. per sec.; 

Total Ant'Ul(l' .. . T.'!>'.!:!Q.):;J.::/1.l:!:{ef! .. (27.,.0} ... Ac.n:s ... •·. . ........ .... . : 11,·ad Gal,· ..... .. S.E{si-rt .. . SE!c:.t.i.().11 .. }4::-.~13:::~ .. ? ·· ·· ················ 
DESC 'RIPTIO!\ OF LANO TO BE IRRI GA TED AND FOR WHI CH TIIIS APPROPRIATIO!\ IS DETERMINED AND EST.\DI.ISHED , 

TWP. RANGE SEC. NE¼ NWl/4 
NE'4 NW'4 SW',4 SE'4 NE'4 NW\4 SW\4 

57N 85W 2 

57N SSW 11 18.0 2.0 

Ree ervoi r sup bl y fc r the Hart Brat, 

rat e of :i.17 .f. S I not toe ~ceed 

SW¼ 
SE'4 NE\4 NW'4 SW\4 SE\4 

5.0 2.0 

aers ~ eserv bir 'ermit No . 

26 .0 acre-feet nan\ one 

SE¼ 
NE\4 NW',4 SW'4 

TOT 

'>0 Re •. at a 

] ) V ar. 

SE'4 

AL 

TOTAL 

7.0 

20 .0 
--
27 .0 

THIS AMENDED CERTIFICATE IS 
ISSUED IN LIEU OF THE ORIGI
NAL CERTIFICATE OF APPROPR IA
TION OF RECORD IN CERTIFICATE 
RECORD 33 , PAGE 478, AND 
AMENDS THE ORDER OF ADJUDICA
TION OF RECORD IN ORDER REC
ORD 4 , PAG E 569 ; PROOF NO. 
11811. 

Tiu· ri~lit lo \.\Ull"I" lu·n•h~ n,nrirnwd a111I (•.-. t a hl i- lwd j,..: l i m ikd lo irril,!a lio11 .JH)_q . .r.~.~-~r.v:o.!.r .. supply .. :-:-.7":':-:-.-:-::-:-.-:-."'."':~"'::-:":';~:.~:-:-.-:: . arnl llu· 11 :-1' j _.. rt·• l r 11 ·h-1I lo t lw plan· \o\ l1t•n· 011·q11i rt•1l a 11d to tlu· fH1ffJU1' t: 

rur \,\ h id, llf' llll in ·d: r iclat .. ro r irr i,:.at ion not In 1•,n·1·d 0 11( ' 1·11hi1· fo o l or • .t l l'r per .. ,·1·1111d rnr t·ar lt "l'\ l'fll~ a,·,·c-.. of lan ,I for\.\ hie-I, t lu· appropriillion j .. h l·rt·i n cl r 11·1·mirH.•1I u 11d .. .. , .a1.ii .. Jil0 II : t.' \.l 't' pl \\ IH'n I lwn· j,. 

-11rpl11 .. "'nll·r a , ailuhl,· 111111 1·1· pnn i-.io 11 :,, uf ~( •l"lio11 :- 11 - l -:\ r ;- I hru '1 . 1.:11:, . \\ -~- 1Qi7. iind "'l11·1T I lu·n· j .. , . , . ....... "'alt·r ;&\ ailahl1• und,·r p ro , i :- io 11 :,, or St•1·I ion:,, 11- , .:J:!lJ thr11 I 1. 1.:u I. \\ -~- I IJJG. a 
I. ' TESTI \IONY " ·11 EREOF. I. 

" " "" tl, i, ... 1.0.t:.h... .la, of . ..... .J.am.1.1:1.r:Y . . . ..... . A. I>. 19 9J . 

Att .. , t : 

0 
. Pn•!o,i d en l or tht· Stall' Hoard or Control. ha,e hcn.·11111 0 ~c t m~ 

s 
..... Prt•"' idcnt. C'b 

Re , ised 2,87 
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ur \.\ alt•r f ro m 

THE STATE OF WYOMING 
Certificate of Appropriation of Water 

Padlock Ranch Com pany ( successor 

Proof No.~6.__ 
Certificate Record No. --1L_, Page _ _ 22Q__ 
Water Division No.___l_, District No._5 __ 

t o H • . lf.: ... l,l.:iJ.l .~11_1.nll., .. .. o.r}_gtn.a..l .. . <1.P.P..r <lp.r.~.a. t <?.r.) ha, prt·-.·nt l'd to th,· Hoard uf Control of tl1t· State of W)o mi n~ proof of the appropriation 

Sl ater .c:.r.e.E?~., .. t.1:_i \:J .u.t.a..r:Y.. 1:C).n.&.1,1.~ ... Hv:~r.. .t;ri.P.J.1.t,n:y . .Xe.llow,s to.ne .. Riv.e.r. 

..... .. .... ... .. . 1 hrou~h I h,· .. ~13 ~~ ... ~r_<l~: .. O.~ .tc:~ Ja!> c: ha..rige~ i .n J?.8.z:-.t .. t o t he l.'i) lJ11111s .~it:<=.h.) . 

111111n l'.-r noit :\ 0 . .. .. ..1317 Sher idan .. ...... ···· ··· ... Co unt y, W1omin~ . 

NO'« ' 11: NOW YE. That th" Statt• of l:loartl of Control. 11nd,·r the pro, i, iun , of the Stal11lt·• of W1un1in~. ha,. h) an urtl.-r dt1I) mad e on ...... .... . .f~.b. .r.U.a..r.Y. J)., .. .1.99.9 ................. .. ... . 
an,! ,·nt r re,! 0 11 ..... ... .... }ll.rlll.8:Z: Y.. .. l.Q.,.)9.9. .1... . ...... ..... . in Oril.-r Hno rd ... .. ... }~ .. .... .. Pal'<" .. . JS.? ........ . determined and e,tahli , ht• d the pri ori!) an,! am ount of , 11,·h app ropriation 

a, fol lo" •: Nn ml' an,! ,\ ,l<i n•s, of Appro pria tor(,) Padlock Ranch ~C>111J?.8.11J. ..._ .R11.n.c:.h.E!.~~~.r: , .YYQ!'IJng .e.i!'D9. 

: l' riorit, June .l.S., ... J!:1.99.. : Amount of Ap1>rop riatio n ::-: :-:-::-: ::::-.0 , 91.-:-.::::-.:: 1·11 . ft . per see.: 

C 

T .. 1tol Anea1,tt· . $~iq;y-:: f<;> µ_r .{64,.0L .Ac.res . . . : !lead 1;a1,· .~.c1r:t .~.r.C>/3.:::.N.l,lt.~.EJ. .. S.E!.C. • ... .3-::.S.7.::.~~;l.liJHc1.111!;.-:-S.i::JS..W.¼ .. S.~.i;;, .J4:::5.a :-85 
DESCHll'T IO N OF LAN D TO BE IRRI GAT ED AN O FOR WHI C H T III S AP P RO PRIATI Oi\ IS OETERMI I\E D AN D EST AHLI SH ED 

TWP. TOTAL 

Lane s i rr igate d t hr ugh he Ha r t Br :> the r i Ditc h : THIS AMENDED CERTIFICATE IS 
L.2 I SSUED TN LIEU OF THE 0R IGI -

57N 85W 3 7 . 0 4.0 9 . 0 3 . 0 Subt otal 23.0 NAL CERTIFICATE OF APPR0PR I A-
TI0N OF RECORD IN CERTIFICATE 
RECORD 27 , PAGE 267, AND 

Lane s cha nged o th Wil iams Ditch Perr it Ne • 87 1 ) : 
AMENDS THE ORDER OF ADJUDICA-
TION OF RECORD IN ORDER REC-

57N 85W 2 9 . 0 13 . 0 22 . 0 
ORD 4 , PAGE 114 ; PROOF NO . 
8966 . 

57N 8 5W 3 4 .0 l 5 . 0 19 . 0 

Subt :>tal 41.0 

G~ AND T )TAL 64 . 0 

1' 111 · ri~ h l l o '°' i~l t· r lu·.r·rh~ nm _rir~11t·•~ u1ul t • .. 1al1 li ... l11·d j .. l i ni il 1·_d l o ii ri 1,rn t ion . :-:-:-.~ ::-.-:- -::---~~".'"":::-:-:::-.:-: ::.~::::-:::- - - _:-- :--.-:-: :-:::-::-::::-:-:::~.:: .. and 1lw _w•:· j .. . " •-.l ri1 ·.l 1·d lo 1hr_pl,u·1• "'lu·n · u1·~111in:d 111 11 1 lo 1hr puqw ~•· cx 
for" 111.-11 anp11n·cl : n 1,d 1t :- for 1r nJ.!a l 1110 u n i l o c·" ·,·t ·d o u t• ,·uh 11· fo ol o f "" a t1 · r p t·r -.1To 111 I for e·ad1 .... , 1· 111 ~ i.1t•r,·" of l11 11 d for "' h1d1 tlu· u pp ro p na l ion 1:- lu·n ·u1 d t·lt· r n 11 1u: d a1ul ,• .. 1altl 1:- h1•d: t· , n ·p l "' lu ·n tlu·n · ,,. '"1 

, 11 rpl 11-. "'al 1•1· a , ;1i la h l1· 11mlt·r pn1\ i /" iu 11 /" of Sc•di11 11 -- l I- , .:\ Ii l hr u l 1-1-:t.?5. \\ 5 . I «17":" . ancl " ht'rc· 1 lwn· i .. r , t·c• .. .., \\ ;.1tt·r a \ ai la ld 1• 1111d 1· r I•n n i:- io 11 -. of Sc ..- 1 io n -- 11- 1-:J:!9 t h,·11 1I - 1-:n I. \\ .S . t<)H :;_ 8 
I I TESTIM O'-Y \VIIEHEOF. I. ... ... .. G.ORP.Q.N .. 1.', ... .ft\S.S.J;:.IT. . . . l'rr , itll'III of the• Stalt" noanl of Cont rol. ha , c h.-re11nto set"') i 

halHI this 10th .... .... cl a, uf .. } 13_rlllar.y. . A. I>. IQ 9.1... . an,! ,·a11st•cl th,· , ,·a l of ,a id Roart l to f'.' lwn·,11t•;;to · ff i>t·cl. 5 
,\1 1,·, 1:;··~.Q(Y\C!,A, .. ~ . l•: , -off ic·io S,·c·re lur, .... . ... ~ .": ._~ •···· (J{_·, .~ .. . ... l'rr, i,l cnl. (1) 

\ ·.-o,;;, r .. He, i,e<i 2-117 

LJ -
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RAMACO Brook Mine 

Print 

PERMIT SUMMARY 

Instrument: FIRST PERMIT ON A FACILITY FOR A DITCH, PIPELINE OR PUMP 

Facilit Name . HART BROTHERS DITCHES 
y . (CHANGEDIN PART TO 

I\ Water Right 
V Status : FULLY ADJUDICATED 

Date 

Application Number : 
Accepted 

for 
Processing : 

Temporary File Number : 
Priority 

06/15/1896 Date : 

Permit Number: Pl317.0D Division : 2 District : 5 

SC Original 
Proof Number : Expiration 11/15/1899 

Date: 

SC 

Docket Number : 
Extended 

Expiration 
Date : 

Order Number : 
SC Actual 

Date: 

BU Original 
Certificate Record Number : Expiration 12/31/1897 

Date : 

BU 

Auto Cancellation Date : 
Extended 

Expiration 
Date: 

Extended Auto Cancellation Date : 
BU Actual 

Date : 

Last 
Last Modified By : Modified 01/01/1800 

Date : 

Created By : 

General Info 

Type Of Diversion : Stream 

Supply Type: Original Supply 

Special Cases: 

Prefix I Water Right Number I Suffix 

Appropriator( s} 
Last Name First Name Com an Cit State 

HART BROTHERS Ranchester W omin 

Agent 

Beneficial Uses TFN 6 2/025 
I Beneficial Uses : 

July 2015 Addendum D11 -4-152 DEQ Ex. 4-1269



RAMACO Brook Mine 

I Irrigation- - Surface water 

Water Right POD 
Principal Meridian Township Range Section Quarter Qtr-Qtr SurveyType Number Primary POD 

06 057N 085W 03 NE NWNE Aliquot Parts 2 y 

06 058N 085W 34 SW SESW Aliquot Parts 12 N 

Stream Source 

Source Tributary Of Tributaty Of Tributary Of WR Number Type WR Number 

Slater Creek Tongue River Yellowstone River Missouri River p 1317 

Water Right POU 

Principal 
!Township Range Section Quarter Q-Q WR Status Acres Use 

Sub Supply 
Meridian Use Type 

06 057N 085W 02 SW NWSW OTHER 9 .000 
Irrigation-- Surface 

ORIGINAL 
water 

06 057N 085W 02 SW swsw OTHER 13 .000 
Irrigation-- Surface 

ORIGINAL 
water 

06 057N 085W 02 SW swsw ELIMINATED 32 .000 
Irrigation-- Surface 

ORIGINAL 
water 

06 057N 085W 03 NE NWNE ADJUDICATED 7.000 
Irrigation-- Surface 

ORIGINAL 
water 

06 057N 085W 03 NE SENE OTHER 18.000 
Irrigation-- Surface 

ORIGINAL 
water 

06 057N 085W 03 NE SENE ADJUDICATED 9.000 
Irrigation-- Surface 

ORIGINAL 
water 

06 057N 085W 03 NE SENE OTHER 4 .000 
Irrigation-- Surface 

ORIGINAL 
water 

06 057N 085W 03 NE SWNE ADJUDICATED 4 .000 
Irrigation- - Surface 

ORIGINAL 
water 

06 057N 085W 03 NE SWNE OTHER 16.000 
Irrigation-- Surface 

ORIGINAL 
water 

06 057N 085W 03 SE NESE OTHER 30 .000 
Irrigation-- Surface 

ORIGINAL 
water 

I 2 
I Supply Type I Acres 

!Original I 195.000 

Total acres irrigated :!195.00oj 

Comments 

Created Date Comment Details Created bv 

THIS FACILITY IS MADE UP OF TWO DITCHES. THE WEST DITCH HAVING A 
POINT OF DIVERSION IN LOT 2 AND THE EAST DITCH HAVING A POINT OF 
DIVERSION IN THE SENE OF SECTION 3, T57N, R85W. T57N, AND 58N, R85W 
HAS BEEN DEPENDENTLY RESURVEYED. REQUEST FROM PADLOCK RANCH TO 
ELIMINATE 67 ACRES AS FOLLOWS: 32 ACRES IN THE SWSW OF SECTION 2 -
30 ACRES IN THE NENW AND 5 ACRES IN THE NWNW OF SECTION 11 ALL IN 
T57N, R85W, RECEIVED AND GRANTED. REQUEST OF ELIMINATION AND PROOF 
OF OWNERSHIP FILED IN MISCELLANEOUS NOTICES. ADJUDICATED WITH H.H. 
WILLIAMS AS APPROPRIATOR. PERMIT RECORD REFLECTS SOURCE AS SLATER 

1/1/1800 CREEK AND WATER STORED IN THE HART BROTHERS RESERVOIR, P60R, MIGRATED 
12:00:00 AM XR7825A, HOWEVER CERTIFICATE RECORD REFLECTS .91 CFS FOR THE 

IRRIGATION OF 64 ACRES . BOC PETITION II 89-4-2 BY PADLOCK RANCH WAS 
GRANTED TO ISSUE AMENDED CERTIFICATE C77/290A TO REDESCRIBE LANDS 
WITHOUT CHANGING LAND TOTALS AND TO CHANGE POINT OF DIVERSION 
FROM THE RECORD POINT IN THE NWNE AND SENE OF SECTION 3, 57N, R85W 
AND PARTIAL MEANS OF CONVEYANCE FOR 41 ACRES ( .59 CFS) TO THE 
WILLIAMS DITCH, P8710D, C77/289A DIVERTING WATER FROM SLATER CREEK 
IN THE SESW OF SECTION 34, T58N, R85W AS RECORDED IN ORDER RECORD TF N 6 2/02! BOOK 36, PAGES 385-390 AND RECEIVED ON CD3/578A. THIS LEAVES 23 
ACRES STILL IRRIGATED UNDER THIS PERMIT. LANDS SHOWN BELOW AS r..co JUL 30,2 015 
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RAMACO Brook Mine 

"AME" AND "ELI" ARE THOSE ORIGINALLY DESCRIBED UNDER THIS DITCH. 

1/1/1800 
12:00:00 AM 

I 

Documents 

Document Type 

Remuna AprAmt,AprUnit,Use :0CFSIRR 

Document Name 
Document Document Created 

Date by 
Document 

Uploaded by 

MIGRATED 

Uploaded Date View 

:ti Micro film (There are more than 5 documents with this document type, but only latest 5 documents are shown.) 

Remarks 

Appropriation Amount 

Permitted Amount for Surface Water (Irrigation-- Surface water) 

Permitted Total Flow (CFS) =1.870 Total Capacity (AF/Yr) = 0.000 

Amount : 
Diversion capacity at the headgate (CFS) =-1.00 

Related Transactions 
Instrument Type Instrument Name Instrument Code WR Number Type WR Number 

TFN 6 2/ 025 
.C JUL 30 ,2015 
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RA MACO 

Februa ry 2019 

ADDENDUM Dll-5 

WDEQ Documentation for the 
A VF Declaration for Brook Mine 

Brook Mine 

Addendum D 11 -5- 1 
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Matthew H. Mead, Governor 

Mr. Randall Atkins 
c/o WWC Engineering 
1849 Terra Ave. 
Sheridan, WY 82801 

Department of Environmental Quality 

To protect, conserve, and enhance the quality of 
Wyoming's environment for the benefit of current and 

future generations 

WYOMING 

Todd Parfitt, Director 

February 24, 2016 

RE: AVF Determination, Brook Mine Coal Mine Permit Application, TFN 6 2/025 

Dear Mr. Atkins 

The Land Quality Division has evaluated potential Alluvial Valley Floor (AVF) lands within the 
proposed permit boundary of the Brook Mine. An AVF determination was initiated on September 24, 
2015 when a group of LQD personnel visited the proposed mine site for a field evaluation of one 
drainage, Slater Creek. The entire length of the stream within the permit boundary was walked for 
evaluation purposes. The geomorphology, vegetation, and hydrology of the drainage was observed. 
Photos were taken to assist in AVF characterization. Upon completing the field examination of Slater 
Creek and evaluation of aerial photography, Big Horn Coal Permit 213 AVF assessments, historic 
geologic maps, available literature, and personal communication within LQD, a determination of the 
AVF characteristics of the drainage within the Brook Mine proposed permit boundary has been made. 
The analysis of the potential Slater Creek AVF has determined that 13.11 acres within the Brook Mine 
Permit Boundary are considered to be AVF and have been declared as such. The declaration 
statement was crafted as a memorandum to file and placed within the active TFN for the Brook Mine 
permit application, TFN 6 2/025. The document is available for review at the Sheridan LQD office as 
well as the LQD office in Cheyenne. 

Further determination of the status of AVF potential for Slater Creek one-half mile upstream 
from the proposed Brook Mine permit boundary is pending. The acreage in question is owned by Mr. 
Tony Bocek and permission to access his property to complete the AVF determination is required at 
this time. It is the responsibility of the mine permit applicant to obtain written permission to facilitate the 
final AVF determination. Upon receipt of written permission for LQD personnel to access Mr. Bocek's 
property, a field evaluation of the acreage in question will be scheduled. An invitation will be extended 
to your representative to accompany LQD personnel on the site analysis. LQD will provide the name of 
the staff member or members who will be present at the field evaluation. 

An evaluation of the lands within one-half mile of the proposed Brook Mine permit boundary that 
may qualify as AVF has concluded . The Hidden Water Creek valley floor is located to the north of the 
proposed permit boundary as well as within the acreage in the northeastern quadrant of the projected 

February 201 9 

2100 West 5th Street • Sheridan, WY 82801 
(307) 673-9337 · FAX (307) 672-2213 
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RAMACO Brook Min e 

permit. It has been determined that the Hidden Water Creek streambed materials do not qualify as 
AVF at this time. 

The lands south of and adjacent to the Brook Mine submittal , within one-half mile, are located 
along the valley of the Tongue River. Previous AVF analyses were made for the Big Horn Coal 
Company (BHC) coal mining permit (No. 213) in 1981 and the Tongue River flood plain was determined 
to be AVF at that time. This determination covered affected lands downstream from BHC as well as all 
acreage upstream, terminating at the west section line of section 21 , T57N, R84W. The Tongue River 
bottom lands need to have a field survey for AVF characteristics from that location in section 21 to a 
distance of approximately four miles upstream of the Interstate 90 Bridge which crosses the Tongue 
River. The acreage in question is all fee surface ownership and permission to access the properties is 
required prior to AVF evaluation. Unfortunately, there are 27 owners of record who would need to be 
approached for permission to trespass. This places AVF determination in a difficult position as it is 
strongly expected that some of the property owners will not grant LQD access to perform their studies. 
These positions have been indicated in personal communication to LQD staff by some of the 
landowners. 

Because of this, final declaration of the Tongue River valley as an AVF cannot yet be 
completed. The acreage within one-half mile of the proposed Brook Mine permit boundary was defined 
as potential AVF by the Brook Mine permit application, Appendix D-11, Alluvial Valley Floors. This 
characterization is corroborated by LQD analysis. Because of this, the Tongue River acreage within 
one-half mile of the southern boundary of the proposed permit is assumed to be AVF at this time. 

A tributary of the Tongue River, Goose Creek, is also located within one-half mile of the 
proposed Brook Mine permit boundary. This was determined to be AVF and was included in the 
previously mentioned Big Horn Coal mine permit 213. Since the acreage adjacent to Goose Creek has 
already been declared AVF, no further declaration needs to be made unless the Brook Mine permit 
boundary is modified in future amendments to include lands south of the present permit application. 

This letter serves as notification that Appendix D11 , and other relevant sections of the submitted 
coal mine permit application must be updated to reflect the findings of AVF by LQD. Please contact Bj 
Kristiansen or Mark Rogaczewski at the LQD District 3 office with questions or comments. 

Natural Resources Program Principal 
WDEQ-LQD District Ill 

Cc: Cheyenne LQD files 
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TO: 

FROM 

RE: 

DATE: 

MEMORANDUM 

File, Ramaco Brook Mine TFN 6 2/025 

Bj Kristiansen , PG 
Brook Mine AVF Determination , Slater Creek 

January 7, 2016 

Brook Mine 

The following narrative is created for the determination of Alluvial Valley Floor (AVF) potential 
within the proposed permit boundary of the Brook Mine. 

Ramaco Coal Company has submitted a permit application to LQD for a surface coal mine, to 
be operated in Sheridan County, Wyoming. The mine has been named the Brook Mine and is found 
on acreage located within T.57N., R.84W and R.85W. An AVF determination was initiated on 
September 24, 2015 when a group of LQD personnel visited the mine site for a field evaluation of one 
drainage, Slater Creek (Map, below). The entire length of the stream within the permit boundary was 
walked for evaluation purposes. The geomorphology, vegetation , and hydrology of the drainage was 
observed. Photos were taken to assist in AVF characterization . 

Map 1 - Slater Creek topography within the proposed Brook Mine permit boundary. 
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Upon completing the field examination of Slater Creek and evaluation of aerial photography, 
Big Horn Coal Permit 213 AVF assessments, historic geologic maps, available literature, and personal 
communication within LQD, a determination of the AVF characteristics of the drainage within the 
Brook Mine proposed permit boundary has been made. The analysis of the Slater Creek AVF has 
determined that: 

1. That portion of Slater Creek occurring in the SW ¼ sec.12, N ½ sec.13, T.57N., R.85W, and 
the W ½ sec.18, T.57N ., R.84W. is classified at this time as an intermittent stream that has 
segments of perennial flow during wet years. (Figure 1 ). 

2. Acreage directly upstream of the proposed Brook Mine permit boundary has been farmed in 
the recent past (1 to 2 years) along the margins of Slater Creek, northwest of the 
abovementioned land , for a distance of approximately 4 ½ miles. The primary crop has been 
hay used as feedstock for cattle. The farmed lands have historically been watered by flood 
irrigation methods from a ditch system fed by the North Branch of Slater Creek, originating in 
the SE1/4 SE1/4, sec.29,T.58N., R.85W. (Figure 2) . 

3. A segment of the Slater Creek drainage, from the SW ¼ sec.12, T.57N ., R85W. to the SW ¼ 
sec. 18, T.57N ., R.84W., has been examined and mapped by LQD staff with a goal of 
classification of AVF characteristics. It was determined that 13.11 acres within the Brook 
Mine Permit Boundary are considered to be AVF (Figure 3), based on the following criteria: 

a. This acreage is located in the SW ¼ SW¼ sec. 12, T.57N ., R.85W ., within the northern 
zone of perennial flow. (Figures 1 and 3) . Water was present and flowing during the 
field examination on September 24, 2015. 

b. The streambed is underlain by 16 feet of unconsolidated stream laid deposits, as 
exemplified by 
a Ramaco 
alluvial monitor 
well , number 
578512-AL. 
(Figure 4) . 
Additionally, 
there is 
evidence of 
abandoned 
meanders and 
minor terracing 
(left) . The 
channel bottom 

in this location does not occur within bedrock material , as it does further downstream 
where the channel is deeply incised. There is sufficient alluvial fill in the AVF area to 
present a relatively flat, unincised geomorphology. 
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c. Subirrigation or natural flood irrigation occurring on the stream laid deposits is of 
sufficient extent to provide for flood irrigation agricultural activities. Artificial flood 
irrigation has been or is presently practiced on the valley bottom immediately adjacent 

to the 
northwest 
corner of the 
area under 
study where 
alfalfa hay has 
been grown in 
the past. 
There are 
significant 
quantities of 
subirrigated 
indicator plant 
species in the 

form of grasses, sedges and rushes, and wetland shrubs (above). Subirrigated 
vegetation is also evident when viewing color-infrared aerial photography (2001) and 
seasonal , conventional imagery. 

d. Identification of a water table exhibiting diurnal fluctuations as a result of transpirational 
losses is not yet possible due to the short baseline presently submitted by Ramaco for 
the Brook Mine permit application. The water levels in 578512-AL (below) have been 

recorded and 
presented in a 
hydrograph 
running from 
September, 
2013 through 
May, 2014, 
where the 
hydrostatic 
surface has 
increased by 
0.4 feet. This 
would indicate 
a gaining 
system, as 
would be 
expected 

during the fall and winter when vegetation is dormant and transpiration is not occurring . 
The static water level in the monitor well is approximately 4 feet below ground level. 
This depth would indicate that potential subirrigation is available for some perennial 
grass species used as forage by ranchers. 
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e. Neither natural nor artificial flood irrigation occurs on Slater Creek within the Brook 
Mine permit boundary. The aforementioned adjacent hay meadows farmed by the 
neighboring rancher are artificially flood irrigated through a system of ditches and 
diversions. The hay meadows along Slater Creek upstream of the permit area have 
been irrigated for decades by the resident land owners. Since the stretch of Slater 
Creek under examination exhibited water flow in late September (below), it is assumed 
that the flow existed during the summer months. There have been no large rainfall 

events during the summer of 2015 to contribute to flows so they are assumed to be 
perennial. Artificial flood irrigation within the studied acreage has potential to be 
performed at the same time that the upstream pastures are irrigated but water 
quantities are unknown at this time. Furtt,er research is needed to quantify available 
surface water. Miller Regression Analyses crafted for Slater Creek in the Brook Mine 
permit application indicates that the estimated 2-Year Annual Peak Flow for Slater 
Creek is 80 cubic feet per second (cfs) . 

f. Water analyses from the alluvial well indicates that the water is slightly saline in nature. 
The pH averages 8.0, Conductivity is 5,180 µmhos/cm, Total Dissolved Solids (TDS) is 
5,210 mg/L, and Sodium Adsorption ratio (SAR) is 4.0. Use of this water in flood 
irrigation would be effective for forage crops as long as the salts were allowed to move 
downward through the alluvial materials and exit the system through sub-flow. Water 
quality samples were collected by Ramaco from a surface water monitoring station 
located on Slater Creek in the perennial flow section under study. The sample 
indicates a water type of magnesium-calcium sulfate. In this sample the pH was 8.58, 
Conductivity was 1,504 µmhos/cm, TDS equals 1,220 mg/L, and SAR was 1.9. Again, 
the sample indicates some salinity but would suffice for the production of forage crops, 
such as alfalfa. 

g. Soils in the study area are fairly homogenous, with a very fine , sandy loam (NRCS map 
symbol 154) occurring along the bottom lands along Slater Creek. The closest soil 
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determined to be a Prime Farmland Soil by the NRCS (Figure 5) is located 
approximately 1 mile upstream from the AVF acreage. 

h. The AVF acreage is located on lands that are characterized as undeveloped 
rangeland , no improvements to the land's productivity or management have occurred . 
The AVF acreage is not significant to farming . 

i. None of the land within the Brook Mine permit boundary determined to be AVF will be 
affected by mining, according to the mine plan presented in the permit application . 

4. Based on the analysis performed on the upper part of Slater Creek mentioned above, the 
tentative classification of the AVF is a "Case X" alluvial valley floor , as defined in Guideline 9, 
page 14. This is defined as: 

a. A stream for which the alluvial saturated zone storage capacity is great enough to 
contribute to stream flow. The stream is dry at some periods of the year. 

b. It is further identified by subirrigated vegetation that appears intermittently down the 
channel length (below). 

c. Hydrograph analyses for the comparison of alluvial water levels and stream stage are 
available in the Brook Mine permit application to identify baseflow and interflow 
components. At this time the baseline period of data collection is insufficient for 
definitive , long-term evaluation . Further investigation of the flow components is 
recommended . 

5. A backhoe pit in the alluvial material proximate to the channel is necessary to identify the 
alluvial saturated zone . This activity can be enabled when the permit to mine is issued and 
affected area bond has been submitted . 

6. Alluvial Valley Floor determinations on acreages along Tongue River and Goose Creek have 
been made in the past for the Big Horn Coal Company mining permit 213 (Figure 6). The 
extent of the AVF definitions were included in the State Decision Document (SOD) crafted for 
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the first Term of the Big Horn Coal permit in 1981 . Finding No. 11 of the T-1 SOD for the Big 
Horn Mine permit issued AVF determinations for the Big Horn Mine based on two Exhibits in 
the permit, Exhibits D11-7 and D11 -10. Exhibit D11-7 , Drill Hole Location and Alluvial lsopach 
Map, is no longer valid since the acreages mapped at that time have subsequently been 
mined and reclaimed. Their essential hydrologic characteristics have been compromised and 
no longer function as originally defined. Exhibit D11-10, Potential Subirrigated Areas , was not 
affected by mining by Big Horn Coal and remains a valid AVF determination. That acreage is 
shown on Figure 5 as the yellow areas along Tongue River and Goose Creeks. 

7. Since the Tongue River AVF is not planned to be disturbed by mining , additional in-depth 
classification for lands adjacent to the proposed Brook Mine permit boundary is unwarranted at 
this time. A separate determination will be made, supplemental to this document. 

The AVF determination of the acreage along the upper reach of Slater Creek within the 
proposed Brook Mine permit boundary has reached an impasse. LQD has performed as much of the 
analysis as is possible at this time. Potential AVF lands on Slater Creek upstream and adjacent to the 
northern permit boundary must remain as future evaluations due to inaccessibility at this time . A 
proposed plan for AVF determination for these lands will be crafted by the end of February, 2016. 

Bj Kristiansen, PG 
Natural Resources Program Principal 
LQD - District 3 

Februa ry 20 19 
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EXHIBITS 
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Figure 1 - Zones of perennial and intermittent flow, Slater Creek. Flows were observed on 
September 24, 2015 and are assumed to be constant throughout the summer months as well 
as the spring and fall. Color-Infrared imagery May 1, 2004. 
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Figure 2 - Upstream section of Slater Creek showing agricultural acreage and irrigation 
system origination. 

Page 19 
February 2019 Addendum D11 -5- 12 

DEQ Ex. 4-1284



RAMACO Brook Mine 

Figure 3 - Slater Creel AVF location, consisting of 13.11 acres. 
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Figure 4 - Lithologic log for Alluvial Well 578512-AL 
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Figure 5 - Location of Prime Farmland , as defined by the NRCS, approximately 1 mile 
upstream from the study area. 
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Figure 6 - AVF determinations along Tongue River (TR) and Goose Creek performed for the 
Big Horn Coal Company Mine Permit 213 T-1, 1981 . Declared AVF in yellow stipple pattern. 
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Department of Environmental Quality 
To protect, conserve and enhance the quality of Wyoming's 

environment for the benefit of current and future generations. 

Mr. Randall Atkins 
c/o VI/WC Engineering 
1849 Terra Ave. 
Sheridan, WY 82801 

Brook Min e 

RE: Alluvial Valley Floor Determination for the Proposed Brook Mine, TFN 6 2/025 

Dear Mr. Atkins: 

This office has completed a review of the Alluvial Valley Floor investigation conducted for the 
Brook Mine, TFN 6 2/025, as contained in the permit application. As indicated in Coal Rules and 
Regulations Chapter 12, Section(1)(a)(i) the Administrator shall make a determination in writing 
as to the existence and extent of an alluvial valley floor within the proposed permit area or on 
adjacent areas where the proposed mining operation may affect surface water or groundwater 
that supply an alluvial valley floor. 

The alluvial valley floor determination is utilized to exclude lands from mining under W.S. § 35-
11-406(n)(v)(A) which requires that a permit application not be approved where a proposed 
operation would "interrupt, discontinue, or preclude farming on alluvial valley floors that are 
irrigated or naturally subirrigated, but, excluding - those lands as to which the administrator 
finds that if the farming that will be interrupted, discontinued or precluded is of such small 
acreage as to be of negligible impact on the farm's agricultural production". The purpose of this 
letter is two-fold: 1) determine if alluvial valley floors exist within the proposed permit or on 
adjacent areas; and 2) should the presence of alluvial valley floors be confirmed, determine if 
the farming that will be interrupted, discontinued or precluded would be of negligible impact to 
the farm's agricultural production. 

As cited above Coal Rules and Regulations Chapter 12, Section(1 )(a)(i) indicates that the 
Administrator will make a determination of the presence of an alluvial valley floor where it is 
found that 

1) Unconsolidated stream laid deposits holding streams are present and; 
2) There is sufficient water to support subirrigation or flood irrigation agricultural 
activities. 

For the sake of the alluvial valley floor determination, the Brook Mine mapped streamlaid 
deposits as detailed in Section D11 .3 of the permit application. The permit application illustrates 
the extent of alluvial valley floors mapped for the purpose of the permit application on Exhibit 
D11 .6-1 . LQD verified the Brook Mine AVF declared lands along the Tongue River with a field 
inspection conducted on October 14, 2019, as outlined below. 

This office has determined that those areas shown as declared alluvial valley floors on Exhibit 
D11.6-1 are found to be alluvial valley floors in fact. I therefore conclude that alluvial valley 
floors do occur within the proposed permit and on adjacent areas as shown on Exhibit D11.6-1 
of the permit application. The Stater Creek AVF was identified by LQD staff in a memorandum 
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dated January 7, 2016 as well as a letter written to Mr. Randall Atkins on February 24, \2016. 
These references are located within the permit application in Addendum D11-5. Further work 
on lands along Slater Creek to a ½ mile distance upstream from the Brook Mine permit 
boundary were conducted by LQD staff between September 2015 and October 2019. 

The above-mentioned materials were included within TFN 6 2/025. Lands contiguous to and 
within½ mile of the proposed permit boundary along the Tongue River were investigated for 
AVF verification from late 2014 to October, 2019. These acreages were field verified on 
October 14, 2019. The findings are located in the Tongue River AVF Inspection Report dated 
December 20, 2019 found in the TFN 6 2/025 materials. 

When lands classified as alluvial valley floors will be affected by mining, LQD evaluates whether 
any anticipated interruption or disturbance will be significant to a farm's agricultural production. 
Chapter 3, Section 2(f) of the Land Quality-Coal Rules outlines the approved test for measuring 
signficance to farming . For the Brook Mine application under review, however, LQD does not 
identify any potential for mining activities to interrupt, discontinue, or preclude agricultural 
activities on lands identified as AVFs. Because no lands classified as AVFs will be affected, the 
test for significance to farming is unnecessary . . 

Since the Brook Mine permit application Mine Plan indicates that no AVF lands will be affected 
by mining and LQD, after independent review, concurs in this finding, W .S. § 35-11-406(n)(v)(A) 
does not require that the permit application be denied approval on the basis of alluvial valley 
floors. 

Please insert this letter into the permit application document verifying the determination of 
alluvial valley floors for the mine permit and adjacent areas. 

If you have any questions please feel free to contact Bj Kristiansen at (307) 675-5615 or Mark 
Rogaczewski at (307) 675-5616. 

Sincerely, 

~~ &,d~ d~. . ,o, :10~0 
Alan Edwards lJ · G 
Acting Administrator 
Wyoming Department of Environmental Quality 
Land Quality Division 

January 2020 
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MEMORANDUM 

TO: File, TFN 6 2/025 

FROM: Bj Kristiansen, PG 

RE: Inspection Report: AVF Verification Survey of materials provided by Brook Mine; 

. Tongue River \Ja\\ey and upper S\a\er Cree'K. 

DA TE: Friday, December 20, 2019 

A crew of specialists from LOO perfonned an on-site evaluation of the Tongue River Alluvial 
Valley Floor mapping performed by the Brook Mine hydrogeologists as part of their coal mine permit 
application. The field work for the AVF concurrence was performed on October 14, 2019. LOO staff 
visited multiple sites along the Tongue River from the western extent of the Big Hom Coal AVF 
mapping to a location approximately 5 miles upstream. There were 16 locations selected by LOO to 
be fepresentati\le of the AVF matenal along Tongue Rl'let' (Exhlblt ~, below). 

l 

Tongue River AY F 
Yerlflc•tlon 

LEGEND _______ _ 

D Prospective AVF Area 

D Brook Mine Penni Bounda,y 

C)erook 112.m .. euner 

,. .\-

.. ' 
.. : - .. 

Exhibit 1 - Location map of A VF detennination locations used to verify alluvial contacts and 
sediment characteristics. 
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The sites for field verification were selected by LOO personnel using field visits, Google Earth, 
Geologic logs, surface maps, and cross sections provided by Brook Mine in the permit application 
over the past two years. The "ground-truthing" was accomplished by use of a tablet computer that 
held maps of the area, and could take photos while generating coordinates for the individual sites 
visited. The LOO staff were myself, a professional geologist, Mark Rogaczewski, a Range and 
Water Quality Ecology specialist, and Peter Rakowski, a surface water engineering specialist. 

The following narrative describes the field work performed during the Tongue River AVF evaluation: 

SITES 1-6 

The eastern extension of the Tongue River Alluvium where it butts up against the historical AVF 
mapping performed by Big Hom Coal. This general area is predominantly composed of spoil 
materials deposited by a dragline during a historic coal mining operation. The disturbed materials 
were noted and used as a starting point. The survey moved upstream to the current 1-90 overpass 
and to a terrace exposure along the southern flanks of the Tongue River. The Brook Mine AVF 
characteristics were accurate at these locations. 

Picture 1- Tongue River east of the l-90 Bridge. Gravel beds and sandy alluvium compose the 
riverbed. View southwest of site 1. 

TFNS 2/025 
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Picture 2 - Riverbed in area of old mining disturbance. Materials generally consist of gravels, scoria 
chips, and mud. 

Site 6 

Western edge of Ramaco property in an area that was underground mined in the early part of the 

20th Century. Alluvium is found in and around the old workings and gob piles. The visit provided a 
better example of the AVF in the area of the Monarch Mine. Definition of what was alluvium and 
what was mine waste was expanded through the review of aerial imagery. 
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Picture 3 - View to the east towards Interstate 90. This area has been used for coal mining, 
including support facilities, for over 100 years. There are numerous examples of human activity 
affecting the surface of the alluvium but not compromising the underlying, native materials. 
Because of this ubiquitous condition, acreage similar to this would be classified as A VF despite 
facilities. 

SITES 7-9 

Acreage at the beginning of Monarch Road was examined for AVF characteristics. The area is 
almost wholly underlain by alluvium and is used as hay meadows. Sub irrigation is obvious with 
supplemental irrigation water being used to assist hay growth. The alluvium here is very 
characteristic of the entire stretch of the river that was examined. In areas not used for hay crops, a 
diverse range of vegetation grows naturally. A landowner was driving past the state vehicle and 
stopped to inquire about our purpose. After a brief introduction, the LQD staff were given permission 
to view the A VF at the landowner's home. 

Picture 4 - Site 8; Looking south across the AVF to its contact with an old, upland terrace. Surface 
A VF determination is difficult in these areas that were once town sites. Most of the shallow alluvium 
was affected by the building of homes in these areas as the bulk of the construction rested directly 
on the alluvial materials. 

January 2020 
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SITE 10 

This location was centered around a landowners home that was built along the margins of Slater 
Creek where it flows south beneath 190 to its confluence with the Tongue River. The landowners 
and friends were present to assist LQD in viewing tracts of alluvial materials used for a small farming 
plot. The soil was a rich, dark brown loam that appeared to be homogenous in nature. This dirt 
represents \he uppermost charac\elistics of the a\'ruv\a\ materia\ \hat 'nas 'oeen in p\ace for a 
significant period of time. Slater Creek was observed at close range and it was noted that the 
stream was flowing and appeared to be perennial at this site. 

Picture 5 - Slater Creek approximately 325 feet from the confluence with Tongue River. Flow during 
the fall is low. Flow varies from season to season but remains perennial at this location. Water 
volume at the time of the site visit was estimated to be 0. 1 cfs at this location. The stream channel 
consists primarily of gravel and silt. 
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SITE 11 
This location was selected due to the ability of investigators to access the Tongue River directly. 
Stream-laid deposits at this location were typical of the river throughout most of its length in the 
study area. These materials consisted of gravel deposits in the main course of the river with silt and 
clay along the active banks. The gravels generally consist of well sorted, well rounded cobbles 
ranging in size from 2-3 centimeters to 10 centimeters and more. 

Picture 6 - Property immediately adjacent to the Tongue River. The river is hidden behind the line of 
bushes approximately 100 feet in the background. Careful examination of the ground indicates that 
this location is slightly elevated above the principal alluvial floor. These upper terrace deposits 
indicate that AVF materials may exist at signfficant depths. Drill hole logs reviewed in the 
application indicate alluvium may be up to 50 to 60 feet thick. 
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SITE 12 

This is a location selected to show the nature of the large-scale extent of the primary terrace and 
floodplain that is typical of the Tongue River throughout the AVF study area. These alluvial flats are 
used for growing hay. Much of this acreage is either subirrigated or conventionally irrigated by 
center pivot or side-roll sprinkler systems. 

Picture 8 - View looking to the Northwest from the banks of the river. The character of the valley in 
its wider extent indicates vegetation that represents native species of the area. Additionally, greener 
swaths of the valley bottom indicate the presence of irrigation. 
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SITE 13 

This site prmndes an examp\e of a\\\Ma\ depos'l\mn compared \o co\hNrum tlenved from \he s\de ht\\s 
above the river bed. These upper terraces are used to grow grass and clover through conventional 
irrigation, but are dependent on artificial water supplies for survival. The alluvial sediments generally 
are subirrigated throughout much of their extent. 

Picture 8 - Taken looking northwards from a site on the second level terrace above the AVF. This 
topography is generally 1 O to 20 feet above the floodplain and represents older materials deposited 
by erosion of the hills bordering the valley. Crops are grown in this location utilizing sprinkler 
systems. Note that the upper terrace is brown and dry. The lower alluvial material is greener and 
subirrigated. The A VF contact would be placed along the base of the upper terrace represented by 
the red line. 
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SITE 14 

This location is near the westernmost part of the mapped AVF in the Brook Mine permit application 
Appendix 011 . It is located at the confluence of Ear1y Creek and Tongue River and depicts zones 
where side drainages impinge upon the primary Tongue River AVF. 

Picture 8 - Taken viewing the valley to the south. The AVF analysis and delineation for the Brook 
Mine application diagonally through the field and terminates at a point behind the photographer. 
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SITE 15 
Site 15 was a broad overview of the lower Slater Creek valley, with attention paid to available 
materials for transport to the Tongue River alluvial system. The ridges on the north side of Slater 
Creek are characteristically composed of poorly sorted materials that act as the source for most of 
the scoria and shale chips tound at the bottom ot the active channel. lhough the creel< is perennial 
at it's confluence with Tongue River, it carries minimal alluvium to the Tongue River through most of 
the year. The Slater Creek AVF acfeage inside the Brook Mine permit boundary was identified by 
LOO in a letter dated January 7, 2016 and in a letter to Mr. Randall Atkins on February 24, 2016. 
A\/f 1.aru1g 'ffeC'e algo ui.'lesUgated out~ of the pem\\t oouooa{'J to a 112 mUe di.Y.tance. These 
investigations are documented in a timeline attached to this document as an Addendum 
documenting field visits occuring on September 24, 2016 and May 29, 2019. 

Picture 9 - Slater Creek looking north. This stretch of the creek provides little sediment to the 
Tongue River system as a whole. The classification of this location does not qualify as an AVF 
since it is less than 50 feet wide. This is characteristic of Slater Creek throughout the Brook Mine 
permit application acreage, except for where it enters the Brook Mine permit boundary in the SW1/4 
sec 12, T57N, RB5W, as defined in the Slater Creek AVF determination dated January 7, 2016. 
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SITE 18 

Site 16 was selected as a site where the Tongue River bottom was available to be viewed. The 
ranch where these observations were made has a ford directly across the Tongue River. LOO staff 
were driven across the riverbed where the water was 12 to 18 inches deep. The bottom of the river 
is generally armored with gravel and cobbles throughout its reach. Viewed up close, the cobbles are 
very well rounded and imbricated on the riverbed. This condition favors a long-term river crossing 
that is fairly stable. Even after the May, 2019 floods along the river, the ford was still competent. It 
is expected that the other reaches of the river may have also survived voluminous flows without 
changing their basic nature. Additionally, one of Brook Mine's recent alluvial monitor wells was 
placed at this ranch for generation of baseline information of the AVF sediments and water quality. 

:, ...... 

... "I, ., 

Picture 10 - Recent alluvial well installed for the Brook Mine. It is located approximately 40 feet 
north of exposed Tongue River alluvium. 
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Picture 11 - View looking north from the high ten-ace south of the Tongue River. The river flows 
through the middle of the photo. The A VF in this area is approximately 3,500 feet wide. The fields 
north of the river (green patches behind the trees) are irrigated while the acreage south of the river 
(tan foreground) is a slightly elevated te,race that receives atmospheric water in the spring and 
early summer but is dry thereafter. The dual nature of the alluvium is exemplified here. The Alluvial 
well from the preceding page is located on this photo by a red X. 
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CONCLUSION 

The alluvial materials examined throughout the length of the Tongue River from sites 1 - 5 near 
the Ktee~m P\ts t<) a ~t app!'<)'M\ate\'j 4.6 nwes upstream e&e cl\aracte~ of a «u\4~t svstem 
that carries enough of a sediment load to lead to the formation of an AVF. Low terrace and 
floodplain materials consist of black to grey, clayey silt with gravel lenses and stream bed armoring 
with small to medium sized cobbles. The gravels are well sorted, as are the cobble deposits. The 
rounding on the rock indicates an active river system originating in the Big Hom Mountains. 

In areas of reduced or constricted flow, overbank deposits are characteriZed by sand sized 
particles grading down to a clay fraction that completely covers the riverbed and banks. These silty 
materials are most affected by flooding and, historically, are the primary component for alluvial 
deposition leading to the creation of large scale floodplains defined as Alluvial Valley Floors. 

Cross sections and geologic maps provided in the Brook Mine application (Appendix 05 and 
D 11) indicate that the Tongue River alluvium ranges in thickness from 5 or 1 O feet to 50 to 60 feet 
thick. The lateral extent of the alluvial sediments are found throughout the floodplaln and vary ln 
width from 1,400 to 3,600 feet. 

The AVF analysis provided for the Brook Mine Application in Appendix 011 was found to be 
accurate and inclusive of the mappable alluvial sediments. All exhibits and narrative in the Appendix 
were determined to be accurate by LOO field verification and records review for both upper Slater 
Creek and the adjacent Tongue River Valley. 

Bjarne Kristiansen, WPG-787 BjK 
Natural Resources Program Principal 

WDEQ/LQD District Ill 
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ADDENDUM TO FIELD INSPECTION REPORT 

TIMELINE FOR AVF VERIFICATION PROCESS 

For TFN 6 2/025 
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RAMACO 

TO: 
FROM 
RE: 
DATE: 

File, TFN 6 2/025 

Bj Kristiansen, PG 

MEMORANDUM 

Slater Creek and Tongue River AVF analyses - timeline of activities 

December 19, 2019 

Brook Mine 

The proposed Brook Mine is located along the backslopes of prominent ridge systems north of 
the Tongue River, adjacent to the Big Horn Coal Company's historical coal mining. A small portion of the 
Slater Creek drainage having Alluvial Valley Floor (AVF) characteristics was studied by the Land Quality 
DMs\on (LQD) m a 1\e\d Vls'lt \o the praposed Brook Mme perm\\ area. Approx\nla\8"16.6 acres o1 S'ia\er 
Creek was determined to be an AVF. This analysis was addressed in a memorandum by Bj Kristiansen 
on February 10, 2016 and was updated on March 4, 2019. An alluvial monitor well in this location, along 
with a well log and several cross sections provided by Brook Mine were used by LQD in evaluating AVF 
characteristics of Slater Creek where it flows into the proposed Brook Mine permit boundary in the 
SW1/4, sec. 12, T57N, R85W. 

The potential AVF materials in the Tongue River valley within½ mile of the permit boundary were 
identified as targets to be verified by LQD. The initial draft of approximate AVF locations along the river 
was produced at the same time the Slater Creek analysis was performed, on February 10, 2016. Further 
work on the Tongue River valley AVF review was not initiated until the Alluvial Valley Floor Analysis in 
Appendix 011 was submitted to the LOO. The Round 10 responses from Brook Mine containing the AVF 
map of the Tongue River was submitted on September 20, 2019. This map (in Exhibit 011 .6-1) was 
used by LOO as the blueprint for evaluating the accuracy of the AVF analysis provided in the Brook Mine 
permit application. 

The following timellne itemizes the actions taken by LOO to verify the boundaries of the Tongue 
River Alluvial Valley Floor: 

Early September 2014 - begin familiarization with potential AVFs in and adjacent to the Brook Mine 
proposed permit boundary. Most of this work was accomplished through use of Google Earth and 
ArcGIS software. These early analyses were performed as informal, undocumented efforts to begin 
familiarizing staff with approximate AVF characteristics. 

September 24, 2016 - LOO personnel visit the Slater Creek drainage and observe the stream 
characteristics through the entire length of the creek bed within the Brook Mine permit application 
acreage. This review covered all 8,800 feet of Slater Creek inside the boundary. Additionally, visual 
observations of Slater Creek from the permit boundary northwesterly to the closest ranch house 
(approximately 3,000 feet) were also used to delineate AVF characteristics within½ mile of the proposed 
mine property. 

October 2016 through February 2016- LOO reviewed geologic information presented in drill holes and 
cross sections with field observations to verify the Slater Creek AVF inside the permit boundary. LOO 
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RAMACO Brook Mine 

began their evaluation of the Tongue River valley to prepare for the Appendix 011 materials submmed 
on September 20, 2019. 

February 2016-September 20. 2019- There were sporadic evaluations during this time of "field 
truthing" locations to be used as potential AVF contact points. Also during this period, LQO continued to 
review new geology data as it became available from Brook Mine. "Final" AVF map of the Tongue River 
valley adiacent to the Brook Mine proposed permit boundary arrived with the Round 1 0 responses from 
Brook Mine, on September 20, 2019. 

September 21. 2018 to September 20. 2019-LQO began preparations to verify the Tongue River AVF 
determinations of the proposed Brook Mine permit application, Appendix 011 and Exhibit 011.6-1 : 

1. Gather and examine geologic drill logs to be used for AVF verification. This establishes 
alluvial thickness in the study area. Logs used in analysis are found in Addendum 05-2 
(Appendix 05; Geology) 

2. The \eng\h of \he Tongue RNef \o be 'ref\1\ed f()f ~'Jf- w, defmed 'rJ1 \he 'Md\h of \he 
adjacent lands within ½ mile of the proposed permit boundary. This generates a ½ mile 
wide study area with an east to west horizontal distance of 4.8 miles. This defines the 
AVF assessment polygon starting from the southeastern boundary at the Kleenburn pits to 
a point 1,000 feet west of the confluence of Early Creek and the Tongue River. 

3. Examine the Cross Sections that trend north/south through the Tongue River for lithology 
over distance. These consist of Cross Section 0-0' through 1-1'. This section depicts 
alluvial thickness as it exists on the floodplain. 

4. Aerial views of the study area are used to locate alluvial contacts: 

a. Google Earth layers over time, from 1994 to 2017 were reviewed, 

b. Color Infrared photography to locate subirrigated alluvium were reviewed, 

c. Surface Geology map presented in the Brook Mine permit application, Exhibit 
11.3-1 , 

d. ArcGIS base maps and other available layers from LQO archives, 

e. Brook Mine permit application AVF map to define the areas of highest priority, 

October 3, 2018- Perform a drive-through of the previously located alluvial contact from above and 
occurrences of terrace deposits overtying alluvium. Located the 1/2 mile buffer in the field, as it relates to 
the mapped areas illustrated on Exhibit 011.6-1 . The LQO personnel on this trip were Bj Kristiansen, 
PG, Natural Resources Program Principal and Reo Barney, PE, Wyoming State Blasting Coordinator. 
Landowners that would qualify for a pre-blast survey were identified, as well as landowners that were on 
the margins of the ½ mile pre-blast survey boundary. 
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May 29, 2019 - Muthu Kuchanur, LQD Cheyenne support staff, toured May flooding of the Tongue River. 
\twas r~adw, awar~t that the T009ue R~ ~\a\ s-,t.tem \s d-,n~. changWQ the AVF surface 
characteristics overnight. Mr. Kuchanur also viewed Slater Creek at a distance, starting at the John 
Bocek ranch and extending to Padlock Ranch acreage to the northwest. This verified that the stretches 
of Slater c~ mapped by Scook Mk\e wtthln ½ m«e of the proposed permtt bounda('J wece accurate. 

October 10. 2019 - LOO contacted landowners and concerned parties living along the section of 
Tongue River within the AVF study to inform them that LOO personnel would be present in the field on 
Monday, October 14, 2019. These LQD employees would be verifying the AVF outline presented in the 
Brook Mine permit application, Appendix 011, Exhibit 11.6-1. LOO attempted to contact 18 residents 
living along Tongue River from Early Creek to the Kleenbum Pits in the east. Contact was established 
'Mth '\ '\ of the ,ndN\dua\s or thew rep.-~\atNe/3 and \et\ ~a\\ 'Mth 5 o\hera. The remammg 2 
landowners could not be contacted. 

October 14, 2019 - Performed field evaluations of the Alluvial Valley Floor Map, Exhibit 11.3-1, 
presented by Brook Mine in Round 10 responses of the permit application. LOO personnel consisted of 
Bj Kristiansen, PG, Geologist and hydrogeologist, Mark Rogaczewski, a Range and Water Quality 
Ecology specialist, and Peter Rakowski, a surface water engineering specialist. LOO traversed public 
roads (K,eenbum, S\ater Creek, Monarch, and Kooi Roads, as wen as S\ater Creek lane) and access to 
private lands provided by landowners. LQD staff met with 3 landowners who were outside of their homes 
at the time of the LQD AVF evaluation. 

December 61 2019 - LOO completed Inspection Report for the AVF verification field trip. 

BiK 
Bjame Kristiansen, PG "/ 
Natural Resources Program Principal 
WDEQ - LOO District 3 
Sheridan, WY 
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