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D6 HYDROLOGY 

Hydrologic sections for RAMACO's Brook Mine were prepared by WWC 

Engineering (WWC) of Sheridan, Wyoming 

D6.1 Surface Water 

The following sections provide the information gathered to define the 

surface-water baseline for the Brook Mine permit area. 

D6.1.1 Regional Description 

The Brook Mine is located in the upper reaches of the Tongue River 

drainage basin (Hydrologic Unit Code (HUC) 10090102) near its confluence with 

Goose Creek. The Tongue River originates in the Bighorn Mountains in north 

central Wyoming, flows through southeastern Montana where it empties into the 

Yellowstone River at Miles City. The drainage area for the Tongue River 

encompasses approximately 5,397 square miles (United States Geological 

Survey, 2013). Exhibit D6.1-1 shows the Tongue River and Goose Creek 

drainage basins above the Brook Mine permit area. The main tributaries to 

Tongue River and Goose Creek on and near the permit area are Slater Creek and 

Hidden Water Creek. Exhibit D6.1-2 shows the major drainage basin divides in 

the general area of the Brook Mine permit area. 

The Brook Mine is located in the semi-arid west where evaporation 

exceeds annual precipitation. Climatology for the site is discussed in 

Appendix D4. 

D6.1.2 Drainage Basin Description 

Brook Mine is located in the northeastward flowing Tongue River drainage 

basin as shown on Exhibit D6.1-1. Slater Creek and Hidden Water Creek flow 

from northwest to southeast and the majority of the runoff from areas within the 

Brook Mine permit boundary will flow into one of these streams with the 

remaining runoff flowing into either Tongue River or Goose Creek via a minor 

tributary as shown on Exhibit D6.1-2. Drainage basin geomorphology for the 

Brook Mine area is presented in Table D6.1-1. 
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The permit area is typical of the Tongue River Basin with rugged terrain in 
steep-sided, irregular gullies and washes. These types of features continue in 
each direction from the permit area. The permit area contains portions of 
valleys for the drainages of Tongue River, Goose Creek, Slater Creek and Hidden 
Water Creek. These valleys range in width from 200 feet for Hidden Water Creek 
to 3,500 feet for Tongue River. 

The Tongue River drainage system cuts into the Fort Union Formation. 
Structural and bedrock controls on stream channel orientation are reflected in 
the sub-dendritic drainage pattern. Tributaries are often oriented parallel to the 
northwest-to-southeast structural trends, and abrupt changes in channel 
direction may follow major joint or fault trends. Elevations in the Tongue River 
drainage basin range from approximately 11 ,800 feet msl in the headwaters area 
to approximately 3,600 feet msl at the confluence with Goose Creek. Hidden 
Water Creek, its minor contributing tributaries and Slater Creek's minor 
contributing streams are all ephemeral streams. Flows in ephemeral streams are 
in response to precipitation and snowmelt. These flows are dependent on 
precipitation frequency-duration relationships and on the characteristics of the 
contributing drainage areas. Slater Creek is identified as an intermittent stream. 
Intermittent streams are streams that are below the local water table for some 
part of the year, but are not perennial streams. In addition to direct runoff due 
to precipitation, Slater Creek may also have some discharge that comes from 
infiltration of precipitation into high perched scoria burn above the channel 
areas that seep into the colluvial/ alluvial areas as described in Appendix D 11. 
The water is then stored and slowly released into the surface flow downstream. 
Based on upstream and downstream flows presented in Addendum D6-4, Slater 
Creek is likely a losing stream through the permit area. This loss of flow is likely 
due to the infiltration of flow into the colluvial alluvial material that comprise the 
channel bottom. Basin characteristics, which control precipitation-runoff 
characteristics are: area, relief, soil type, vegetative cover and stream length. 
These parameters are critical in determining the hydrologic and geomorphic 
characteristics of the drainage basin. 

D6.1.3 Surface Runoff Estimates 

D6.1.3.1 Regional USGS 

There are no long-term streamflow records available for the streams inside 
of the permit boundary. However, two United States Geological Survey (USGS) 
gaging stations are located on Tongue River, one USGS gaging station on Goose 
Creek near the Brook Mine permit area, and one on Slater Creek near Monarch, 
WY. One Tongue River gaging station is approximately 2. 9 miles upstream from 
the Goose Creek confluence. The second Tongue River gaging station is 
approximately 27.9 miles below the Goose Creek confluence. The Goose Creek 
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gaging station is approximately 11.5 miles above the Tongue River confluence. 

The Slater Creek gaging station is approximately 0.2 miles above its confluence 

with Tongue River. Although the gaging stations are not located on the permit 

area, the data collected by the gaging stations is useful for observing and 

verifying trends that cannot be obtained with the limited records from the Brook 

Mine gaging stations alone. Locations of the USGS gaging stations are shown on 

Exhibit D6.1-1. Information for these gaging stations is presented in 

Table D6.1-2. 

Figure D6.1-1 displays the mean monthly discharge rate at three of the 

USGS gaging stations. The discharge is typically lowest from August to April and 

highest from May to June. Table D6.1-3 presents the observed peak annual 

flows at the USGS gaging stations. During the period of record for the Tongue 

River gaging station at Monarch WY the peak flow was in June 2007 at 3,910 

cfs. The peak flow for the Tongue River gaging station at State Line near Decker 

MT was in May 1978 at 17,500 cfs. The peak flow for the Goose Creek gaging 

station below Sheridan WY was in June 1963 at 5,450 cfs. The peak flow for the 

Slater Creek gaging station was in June 1967 at 1, 700 cfs. The timing of these 

peak flows indicates that snow melt and spring run-off typically result in the 

highest flows. 

D6.1.3.2 Flood Studies 

Due to the relatively small drainage areas within the Brook Mine Permit, 

no USGS stream gages are located on any of the channels within the permit 

area. Therefore, flood studies were conducted to calculate the peak flow and 

runoff volumes for the drainage within the permit. 

The rainfall-runoff computer program, HEC-HMS (U.S. Army Corps of 

Engineers, 2009) was used to predict peak discharge and runoff volumes for 

various recurrence intervals within the permit area. The program was selected 

due to the range of sizes of the drainage areas, the watershed routing functions 

available in the program, and the universal acceptance of the program within the 

hydrologic sciences community. The HEC-HMS model uses a form of the NRCS 
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(formerly SCS) Triangular Hydrograph Method, and is a parametric method of 

estimating flood peaks and runoff volumes from site-specific data, in addition to 

providing watershed routing parameters. The NRCS method was utilized for the 

evaluation of individual watershed hydrology, while the Muskingum-Cunge 

method was used for routing procedures. Existing impoundments (such as stock 

reservoirs) were not considered in routing of the precipitation events. 

Impoundments would attenuate peak flows during runoff events. By not 

considering attenuation of flows through impoundments, the peak flow 

estimates from HEC-HMS should be conservatively high. 

Procedures followed in applying these methods may be found in the 

HEC-HMS Users Manual (U.S. Army Corps of Engineers, August 2009), HEC

HMS Technical Reference Manual (U.S. Army Corps of Engineers, 2000) and the 

Design of Small Dams (U.S. Bureau of Reclamation, 1987). 

The precipitation values used for surface runoff estimates were 

determined from the NOAA Atlas No. 2 for Wyoming (National Oceanic and 

Atmospheric Adminstration, 1973) and are presented in Table D6.1-4. Soil 

types, land condition and vegetation cover were used to develop a runoff curve 

number (CN) for each drainage basin. Soil types were obtained from the NRCS 

Web Soil Survey Program (NRCS Web Soil Survey, 2013). The hydrologic soil 

groups were used in conjunction with rangeland in fair condition to determine 

the curve number for each soil type. The curve number for each drainage was 

determined by area weighting the values for each soil type. Curve numbers 

utilized are presented in Table D6.1-1. 

The HEC-HMS analyses input parameters and results are presented in 

Addendum D6-1. The surface runoff estimates for the 6-hour and 24-hour 

storm events are summarized in Table D6.1-5 and Table D6.1-6, respectively. 

Runoff calculations for Hidden Water Creek and Slater Creek were also 

performed using regression equations developed by Miller's equations which 

were developed through the use of refined analytical techniques to interpret data 

from 364 selected continuous and partial-records streamflow gaging stations 
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that were minimally affected by anthropogenic activities and had at least ten 

years of annual peak data (Miller, 2003). Instantaneous peak flow data through 

the year 2000 were also utilized in the analysis. The data were used to provide a 

correlation between flow characteristics and basin characteristics. The resulting 

information was transformed into regression equations that provide an 

analytical tool for estimating peak flow events where no gaging data is available. 

The regression calculations are provided in Addendum D6-2. A comparison of 

the runoff estimates using the Miller (2003) and HEC-HMS methods is shown in 

Table D6.1-7. The HEC-HMS runoff estimates are higher than the estimates 

using Miller's method due in part to existing reservoirs. The Miller method is 

based on empirical measurements of Wyoming streams, most of which are 

affected by existing reservoirs. Aforementioned, the HEC-HMS model did not 

consider attenuation by existing reservoirs. A report released by the U.S.G.S. 

examined the floods of May 1978 in southeastern Montana and northeastern 

Wyoming. This report stated that during the May 1978 flood event, peak flows in 

the Tongue River basin were measured at approximately the 1-percent-chance 

( 1 00-year) flood estimates. The flow reported for Slater Creek during this event 

was approximately 1,100 cfs (United States Geological Survey, 1984). For the 

100-year flood, this is more comparable to the Miller method as shown in Table 

D6.1-7. However, channel hydraulics were calculated using the higher runoff 

estimates from the HEC-HMS method because of its broad acceptance in the 

hydrologic community; the flowrates provide for conservative design; and 

comparable results to the postmining hydrology can be obtained through using 

HEC-HMS. HEC-HMS will calculate the same storm in the same area repeatedly, 

as opposed to measurements that only represent a specific period in time under 

specific drainage basin conditions. The ability to change drainage basin 

parameters is useful in comparing the change in the postmining hydrologic 

environment. Channel hydraulics based on the HEC-HMS results are provided 

in Addendum D6-3. 
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D6.1.3.3 Channel Geometry 

Premining longitudinal profiles of the streams were determined from flight 

topography. The topography was generated from LiDAR data collected by Fugro 

EarthData, Inc. on October 16, 2013. The LiDAR data accuracy meets the 

National Map Accuracy Standards (U.S. Bureau of the Budget, 1947) for 1"=100' 

scale, 2' contour interval mapping. The profiles are shown on Exhibit D6.1-3. 

Some of the minor tributaries exhibit more deeply incised channels and show 

evidence of localized headcutting. Numerous stock ponds are located along the 

lengths of some of these tributaries, and they may factor in the presence of 

headcutting along the tributaries by reducing instream sediment loads. 

Hydraulic properties of the Slater Creek and Hidden Water Creek channels 

were determined using the U.S. Army Corps of Engineer's HEC-RAsro River 

Analysis System. The primary input_parameters to the model were as follows: 

peak discharge for the 2-year, 24-hour and 100-year, 24-hour precipitation 

events (as determined by HEC-HMS watershed model); Manning's roughness 

value "n" for the channel and overbank areas; and station/ elevation data for 

stream cross sections within the study area. The cross section interval utilized in 

the model is 500 feet to match that of the Reclamation Plan. The cross section 

information was obtained using the flight topography. Channel hydraulic values 

for flow depth, water surface width, flow area, manning's "n", hydraulic radius 

and mean channel velocity can be found in Table D6.1-8. Results of HEC-RAS 

modeling can be found in Addendum D6-3. 

Discussion of channel vegetation, soils and sediment deposits may be 

found in Appendices D7, D8 and D11; respectively. Table D6.1-1 provides 

channel geometry information such as sinuosity and channel slope. 

D6.1.4 Surface Water Use 

A surface water rights search was completed within the permit area and 

adjacent to the permit area using the Wyoming State Engineer's Office database. 

The search of the database found 45 reservoir surface water rights and 4 7 

diversion ditch water rights exist within the search area. A summary of the 
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surface water features is included in Tables D6.1-9 (Stockponds and 

Impoundments) and D6.1-10 (Diversions) and are shown on Exhibit D6.1-2. In 

addition to the permitted surface water rights, 14 additional unpermitted 

reservoirs were identified. Unpermitted reservoirs have been included in the 

table and are denoted as such. Refer to Adjudication for a complete list of water 

rights within and adjacent to the permit area. 

Surface water use within the permit area and surrounding area are 

primarily for livestock watering, with lesser amounts of irrigation, fishing, 

wetlands and industrial uses. The diversions within the permit area and 

surrounding area are primarily used for irrigation, with lesser amounts used for 

domestic, municipal and temporary uses. The number and age of surface water 

rights provide insight into the historical water and land use in the area. Stock 

reservoirs account for about 75% of the total reservoir water rights in the search 

area, but if stock reservoirs not listed in the Wyoming State Engineer's Office 

database are included, the proportion climbs to about 80% of the total reservoir 

water rights. Most of the stock reservoirs were constructed before 1970 with the 

majority still in use today. Irrigation water rights account for approximately 70% 

of the diversion surface water rights. Approximately 80% of the irrigation rights 

were permitted between 50 and 100 years ago with recent permits primarily 

being for diversion enlargements or domestic use. 

D6.1.5 Surface Water Monitoring 

D6.1.5.1 Monitoring Stations 

The Brook Mine established four surface water monitoring stations, two 

sites on Slater Creek and two sites on Hidden Water Creek. The locations of the 

monitoring sites are shown on Exhibit D6.1-2. Details on the monitoring 

stations are summarized in Table D6.1-11. The sites were identified during a 

preliminary field investigation and discussions with the Wyoming Department of 

Environmental Quality Land Quality Division. Criteria for each station location 

included: 1) a straight reach of the channel, 2) the channel should be close to an 

elevated bank that has a fairly steep grade to ensure the instruments will not be 
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flooded, 3) the distance from the center of the channel to the instruments is less 

than 50 feet (length of sensor cable), and 4) avoid being located in submerged 

channel reaches (pools). 

In September 2013, continuous stage recorders were installed at all four 

of the sites and an integrated pump sampler at the lower Slater Creek site 

(SM578418-SW-1). The stage recorders are designed to continuously measure 

flow. During installation of each station, the cross section and profile of the 

stream channel at each station was surveyed. The survey data were then used to 

develop a rating curve, which was programmed into the continuous stage 

recorder to calculate flow. The pump sampler installed on lower Slater Creek 

was used to collect water quality samples during runoff events. The pump 

sampler was initiated by a specific flow stage for flows greater than one foot 

based on stream geomorphology. The water sample will automatically be 

collected in a single container located in the instrument. Following the runoff 

event the water was manually transferred from the container to sample bottles 

and submitted to the laboratory for analysis. 

Surface water monitoring sites were monitored monthly during baseline 

sampling for structural, mechanical, and electrical integrity of equipment; 

during site visits by field personnel. These inspections are denoted on the field 

sheets included in Addendum D6-6. During these site investigations personnel 

also checked for signs of erosion or debris preventing the proper function of any 

equipment. If problems were discovered during the site visit they were corrected 

and denoted in the field sheets. Site visits were also conducted after 2-year, 

24-hour or greater storm events. The surface water monitoring stations were 

removed from the site during the winter to prevent damage to the equipment. 

The timeframes that the monitoring stations were onsite are as follows: the 

monitoring stations were installed on September 17 & 30, 2013 and removed for 

the winter on October 31, 2013; the monitoring stations were reinstalled on April 

22 & 24, 2014 and remained for the summer of 2014. 
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Wyoming Department of Environmental Quality classifies the Tongue 

River as a 2AB stream and Earley Creek, Slater Creek, and Hidden Water Creek 

as 3B. Waters classified as 2AB are 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 

suitable for use of other aquatic life, recreation, wildlife, agriculture, industry, 

and scenic value. 

In addition to the monitoring performed by RAMACO, monitoring of the 

Tongue River watershed has been conducted by the Sheridan County 

Conservation District (SCCD}, the Big Horn Mine, USGS, and WDEQ/WQD. The 

SCCD prepared a report outlining water quality of the Tongue River watershed 

from the confluence with Goose Creek to the Bighorn National Forest boundary 

(Sheridan County Conservation District, 2012). Data for this report was collected 

from 1996 through 2010 and included the parameters: water temperature, pH, 

conductivity, dissolved oxygen, discharge, turbidity and E.Coli. The water quality 

data obtained for the 2010 monitoring report was generally within expected 

ranges for several parameters including pH, dissolved oxygen and specific 

conductivity. Several of the sites experienced an increase in E.Coli bacteria in 

2010 compared to samples collected in 2006. However, the increase may be 

attributed to higher run-off and streamflows experienced during May-June 

2010. Generally turbidity values for the 2010 report were normal; however, 

during the spring and early summer runoff period values were occasionally high. 

Sections of the Tongue River near the proposed mine are currently on the 

Wyoming Department of Environmental Quality's 303(d) list due to impaired 

water quality. Also Goose Creek has been on the 303(d) list in the past and a 

Total Maximum Daily Load (TDML) has been set. The 303(d) list is a list 

compiled by a state that includes impaired and threatened waters for which the 

effluent limits are not effective in attaining designated uses. 
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D6.1.5.2 Surface Water Quantity 

The general area surrounding the Brook Mine is characterized by mostly 
ephemeral streams. The drainage basins convert little precipitation to runoff 
because of generally dry soil conditions, high evapotranspiration rates, high 
initial abstractions, stock ponds, and reservoirs. These factors, in addition to 
low-frequency, low-magnitude precipitation events result in low average annual 
volume of runoff. A summary of discharge data for the USGS gaging stations on 
the Tongue River is contained in Section D6.1.3.1. 

Hydrographs generated from the data collected from the monitoring 
stations located on Hidden Water Creek (SM578415-SW-1 and SM578409-SW-1) 
within the permit area are shown in Addendum D6-4. As shown on these 
hydrographs, no measurable flows were detected on Hidden Water Creek. 
Minimum measurable flow rates for these stations are listed on the rating curves 
included in Addendum D6-5. Flow on Hidden Water Creek is influenced by: the 
existing mine pits in the upper portions of the Hidden Water Creek drainage, 
several reservoirs existing in the drainage as shown on Exhibit D6.1-2, and the 
lack of a significant precipitation event during the monitoring period. The 
collected data indicates that Hidden Water Creek is an ephemeral stream with 
flow responses primarily due to large storm events. Flow data from former Big 
Horn Mine surface monitoring station HWC1-79 supports Hidden Water Creek 
being a primarily ephemeral stream with the majority of the flows occurring in 
late winter and early spring. The summarized flow data is in Table D6.1-14 
depicted by the number of flow days at HWC1-79. The approximate location for 
surface monitoring station HWC1-79 appears on Exhibit D6.1-2. 

Hydrographs generated from the data collected from the monitoring 
stations located on Slater Creek (SM578418-SW-1 and SM578512-SW-1) within 
the permit area are also shown in Addendum D6-4. As shown on these 
hydrographs, no measurable flows were collected in during baseline monitoring. 
Minimum measurable flow rates for these stations are listed on the rating curves 
included in Addendum D6-5. The Slater Creek gages were removed for winter 
conditions from October 31, 2013 through April 22, 2014. The gages were 
reinstalled on April 22 and had measureable flows every day through late June 
as shown in Addendum D6-4. The collected flow rates show typical event 
durations of three to six days. 
saturation of the adjacent 
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and incapable of producing greater than 0.5 gpm of water. This data indicates 

that Slater Creek is an intermittent stream with flow responses due to snowmelt, 

rainfall/ runoff events and discharge from infiltration of precipitation from high 

perched scoria burn areas seeping into colluvial and alluvial areas. The data also 

shows that the recorded peak runoff events for the baseline monitoring occurred 

on May 8 (SM578418-SW-1) and May 10 (SM578512-SW-1). The peak runoff 

dates correlates with the typical peak runoff events for Goose Creek and Tongue 

River as shown in Table D6.1-3. 

D6.1.5.3 Surface Water Quality 

Water quality data for the general area are available from the USGS gaging 

stations on Tongue River and Goose Creek. These data are available online from 

the USGS National Water Information System Web Interface (USGS, 2013). Field 

samples from USGS station 06299980 Tongue River at Monarch, WY near the 

permit area were analyzed for multiple parameters. Average water quality from 

the USGS station indicates a water type of calcium-bicarbonate. Water quality 

data for the general area can also be found in the aforementioned SCCD report 

for the Tongue River (Sheridan County Conservation District, 2012). 

Water quality samples were collected from two surface water monitoring 

stations located on Slater Creek. Samples were collected during flow events via 

an ISCO automatic sampler. In addition, grab samples were also collected at 

monitoring stations on a quarterly basis if flow was occurring during the 

quarterly site visit. Samples were obtained in accordance with criteria 

established in WDEQ/LQD Guideline 8. Due to the low flow nature of the Slater 

and Hidden Water Creeks only two grab samples were obtained for the baseline 

water quality. The samples were analyzed for the constituents listed in Table 

D6.1-12. Table D6.1-12 also includes the analytical method used for the 

samples. The samples indicate a water type of magnesium-calcium sulfate. The 

total dissolved solid concentrations were moderately high in the two grab 

samples obtained. The two samples from Slater Creek indicate no exceedances of 

Class 38 criteria. All other parameters exhibited low to non-detect values. 

Summary of the water quality sampling results are listed in Table D6.1-13. 
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Addendum D6-6 provides the laboratory results and field sheets for the surface 

water stations. In addition nine samples were collected from the former Big Horn 

Mine surface water station, HWC1-79, on Hidden Water Creek. The samples 

indicate a water type of magnesium sulfate. Some concentrations of aluminum 

and copper exceed WDEQ standards for aquatic life. A summary of HWC1-79 

can be found in Table D6.1-15 and the location can be found on Exhibit D6.1-2. 

Field parameters were measured during grab sample events and from 

events activating the automatic sampler including; pH, electrical conductivity 

(EC), temperature~ turbidity, dissolved oxygen, oxygen reduction potential (ORP), 

and discharge or water level where appropriate. The results of the field 

measurements are shown in Table D6.1-13. Field observations have been 

recorded on the water quality sampling field forms (Addendum D6-6). 

The laboratory analysis of collected grab and flow event water samples 

was conducted by a contracted laboratory. A quality assurance and quality 

control program was adhered to which included comparison of field EC to 

laboratory EC, comparison of field turbidity to laboratory turbidity, comparison 

of measured TDS to calculated TDS, ion balance analysis and holding 

time/preservation evaluations. The laboratory reports, field sheets, and chain of 

custodies (COCs) for the surface water monitoring are also included in 

Addendum D6-6. 

D6.1.5.4 Sediment Transport 

A water quality sample was taken for the downstream Slater Creek gaging 

station (SM578418-SW-1). This station reported a total suspended solids (TSS) 

of 9 mg/1. Another sample was collected in June 1967 at the USGS Station on 

Slater Creek. The sample reported a flow of 18 cfs, TSS of 11,600 mg/L and a 

suspended sediment discharge of 564 tons/ day. A summary of the collected TSS 

data is shown in Table D6.1-13 and included in Addendum D6-6. No discharges 

occurred for Hidden Water Creek during the baseline monitoring period. Only a 

single downstream water quality sample was collected during the baseline 

monitoring program. 
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D6.2 Groundwater 

The following is a brief description of the geologic setting at the Brook 

Mine as it relates to groundwater hydrology. Appendix D5 contains a more 

detailed description of the geologic setting. 

D6.2.1 Regional Hydrogeology 

The Brook Mine permit area is located in the Tongue River Member of the 

Fort Union Formation and is underlain by the Lebo Shale Member of the Fort 

Union Formation as discussed in Appendix D5. The Ground-Water Resources of 

Sheridan County, Wyoming (USGS, 1966) identified the Fort Union formation as 

continental deposits of light-colored sandstone, dark-colored shale, and coal. 

Coal is the only regional shallow (less than 1000) aquifer that has sufficient 

quantities of water for domestic and stock use, and which is continuous enough 

to be considered a regional aquifer. The Tongue River Member and the Lebo 

Shale Member are interbedded sandstones and claystones and not continuous 

enough to be considered a regional aquifer. 

The structure of the basin and local topography are the main factors 

controlling groundwater movement within the Powder River Basin. On a 

regional basis, flow moves from peripheral recharge areas (Clinker outcrops) 

toward the center of the basin. Locally, shallow groundwater movement is 

affected by topography. Infiltrating water falling on topographically high areas 

generally moves downward and laterally in the overburden. Depending on the 

local geology, this results in water in the overburden system recharging the coal 

or discharging to nearby valleys. The water reaching the coal through the 

overburden system also generally moves downward and laterally to discharge 

areas in nearby valleys. 

D6.2.1.1 Local Hydrogeology 

There are three potential hydrogeologic units at the Brook Mine: the 

Carney seam, the Masters seam; and the underburden. Of these three units, 

only the Carney seam and the Masters seam appear to be significant units. The 
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overburden is comprised of sand lenses, clinker and alluvial that has the 
potential of being water bearing bodies. The topography in this area the valley 
cut and faulting through these deposits provide enough discontinuity to 
preclude holding large quantities of water. Addendum DS-2 contains electric 
logs with resistivity data that demonstrates the overburden is dry. In review of 
those lithologic logs it is noted that the overburden is mostly dry except for a few 
boreholes where the alluvium/ colluvium and burn materials indicated the 
presence of water. These areas of saturation are generally shallow, less than 
30 feet below the ground surface, and generally occur near streams within the 
permit area. The alluvial system is discussed in D 11. Detailed cross sections of 
the permit area geology are shown in Appendix DS. These sections show the 
geologic units, geologic features and existing surface. Exhibit D6.2-1 shows the 
monitor well sites while Exhibits D6.2-2 and D6.2-3 show potentiometric 
surfaces, recharge I discharge areas and approximate coal outcrop and edge of 
saturation boundaries for the Masters and Carney coal seams. Appendix D 11 
contains an exhibit showing the potentiometric surface and recharge/ discharge 
areas of the alluvial materials. Supporting data used in developing the geologic 
cross sections including geophysical logs and/ or lithologic logs can be found in 
Appendix DS. 

D6.2.2 Baseline Monitoring Plan 

Groundwater monitoring began in October of 2013 and was conducted on 

a quarterly basis. The baseline groundwater quality samples and static water 

levels were obtained for four consecutive quarters and the monthly water level 

data was obtained from alluvial monitor wells for a duration of one year. The 

locations of the monitor wells used to characterize baseline are shown on Exhibit 

D6.2-l. Monitor well completion information is submitted in Addendum D6-7. 

D6.2.2.1 Monitor Well Construction, Completion and Development 

Construction of the baseline groundwater monitoring network began in the 

third quarter of 2013 and was completed early in the fourth quarter 2013. In 

accordance with SEQ Policy memo dated March 12, 2013 "Permitting 

Requirements for Groundwater Monitoring Well" (SEO, 2013) the monitor wells 

were not permitted with the State Engineer's Office. The groundwater monitoring 

network consists of 9 Carney coal wells, 9 Masters coal wells, 3 alluvium wells, 1 

underburden well and 1 well perforated in both the Masters and Carney coal 

seams. No monitoring wells were completed in the overburden or interburden as 

no water was found in these units during drilling operations. Addendum DS-2 
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contains drilling logs and resistivity logs that demonstrate the overburden and 

interburden are dry, the locations of the drill holes can be found on Addendum 

D5-3 Exhibit 1. Also, one well 578409-MST-UB showed the presence of water in 

the underburden. An aquifer for this application is defined as a drilled hole 

capable of producing 0.5 gpm or greater. Locations and depths of monitoring 

well/piezometer installations are provided in Table D6.2-1 and the locations are 

depicted on Exhibit D6.2-1. 

The Groundwater monitor wells/piezometers were completed using air 

rotary methods in accordance with WDEQ I LQD guidelines. Construction of the 

monitoring wells consisted of the following. A pilot hole was drilled and logged as 

it progresses through each stratigraphic layer. When the geologic formation was 

determined to be an aquifer a monitor well/piezometer was completed in that 

aquifer as follows: the pilot hole was reamed to the appropriate diameter, and 

casing and factory slotted screen was installed. Coal wells did not require filter 

pack, and were constructed with a cement basket at the top of the screened 

interval to hold the annular sealant, which consisted of hydrated bentonite 

chips. Centralizers were installed at the top and approximately every 20 feet 

within screened intervals. 

In a July 15, 2013 meeting between RAMACO and WDEQ/LQD to discuss 

acquisition of baseline at RAMACO's Brook Mine property, it was the consensus 

of the group, based on recent and historical drilling, that areas of the RAMACO 

Brook Mine Property contain limited groundwater resources and could be dry. 

The group agreed that installation of 2-inch diameter piezometers in core holes 

following core retrieval could be used to demonstrate the absence or presence of 

groundwater in the various coal seams and overlying intervals. This was 

performed on wells 578417-MST, 578417-CRN, 578408-MST and 578408-CRN. 

See Table D6.2-1 for an explanation of which cores holes were utilized for this. 

The procedure for this was as follows. 

Coring operations consisted of a pilot hole that was drilled, geophysically 

logged, and plugged with bentonite chips. Core intervals were selected from 
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geophysical logs, and a core hole was drilled approximately 20 feet from the pilot 

hole. Following coring, the core hole was plugged with bentonite chips except 

when a coring location was selected for piezometer installation. The piezometer 

screened interval was selected from the geophysical log. The core hole was 

completed and, depending upon the interval to be screened, the lower portion of 

the hole was plugged. As an example, if the core hole extended to the base of the 

Masters coal bed, and the piezometer was to be completed in the overlying 

Carney coal bed, the interval from the base of the Master coal to the base of the 

Carney was plugged with bentonite chips to hydraulically isolate the two coal 

beds. During plugging operations, the volume of the hole to be plugged was 

measured against the volume of bentonite chips placed to ensure that the 

bentonite chip seal was intact and bridging had not occurred. A weighted 

measuring line was also used to tag the top of the bentonite plug to verify proper 

placement. Following plugging, two-inch diameter threaded, flush casing and 

screen was installed. The screened interval contained one centralizer every 20 

feet, and in smaller intervals, at least one centralize was used. The screen was 

placed opposite the entire target interval with a screen slot size of 0.020-inch. 

Filter pack consisted of 8-12 silica sand across and slightly above the screened 

interval. The remaining portion of the piezometer was sealed with bentonite 

chips, hydrated in 5 foot lifts. The piezometer was completed with a lockable 

metal protective casing set in cement. 

The monitor well inspection and maintenance program was conducted 

throughout baseline monitoring. Site visits were conducted quarterly and if 

problems were discovered during site visits they were immediately fixed and 

denoted on the field sheets. The monitoring program consisted of the following 

inspection items 1) measurement of total depth compared with original 

completion depth to determine whether the well has silted up or the casing has 

failed, 2) checking surface seal and casing integrity which includes shaking the 

well to check for seal integrity, inspecting the seal for cracks and animal 

burrows, and checking ventilation/ drain holes for plugging, 3) listening for 

trickling, bubbling or gas venting sounds, 4) checking historic data for abnormal 
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water level trends, and 5) conducting well efficiency tests on wells suspected of 
blocked perforations or screens. 

D6.2.2.2 Aquifer Tests 

Aquifer pumping tests were conducted on the section 9 cluster wells 
located in the SESE quarter quarter of section 9, Township 57 north, Range 84 
west. Selection of this cluster of wells was primarily in response to discussion 
with WDEQ and analysis of historic well data surrounding the permit area. 
Historic data characterized the coals seam within the western portion of the 
permit area as being dry; therefore, an eastern cluster of wells were selected for 
the tests. The section 9 cluster wells consist of two wells in the Carney seam, 
two wells in the Masters seam and one well in the underburden. As previously 
discussed, no wells were completed in the overburden or interburden since 
water was not encountered in these strata during drilling operations. Three 
alluvial wells were completed in Slater Creek and water levels were monitored 
quarterly. 

During the aquifer tests, water levels in the alluvial aquifer were not 
observed. This was due to no alluvial material being present in the vicinity of 
the aquifer tests. The nearest potentially alluvial material to the tested well 
cluster was Hidden Water Creek to the east; however, as noted in Appendix Dll, 
the fill material in the Hidden Water Creek channel is more colluvial than 
alluvial. As displayed by the absence of alluvial pump test in the Big Horn Coal 
Permit No. 213, alluvial pump tests were only conducted on the Tongue River 
and Goose Creek. Additional reasoning for not monitoring the alluvial wells is 
the presence of multiple claystone intervals between the Carney coal and the 
surface. The top of the Carney coal is approximately 90 feet below ground 
surface, which makes it approximately 50 feet below the level of any 
colluvial/ alluvial deposits in Hidden Water Creek. Similarly, the potentiometric 
head in the Carney coal is approximately 50 feet below the level of 
colluvial/ alluvial deposits in Hidden Water Creek and if there were a direct 
hydraulic connection, there would be no water in the Hidden Water Creek 
colluvium/ alluvium. Given the confining intervals and the significant difference 
in potentiometric head between the Carney coal in the Hidden Water Creek 
colluvium/ alluvium, additional shallow monitoring above the Carney coal was 
not necessary. Due to the confining intervals and the difference in 
potentiometric heads, aquifer tests were not conducted in the alluvial wells. The 
confining claystone intervals provide a barrier from mining activities impacting 
the alluvial aquifer; therefore, the presence of the confining intervals preclude 
the need for aquifer tests in the alluvial aquifer. As noted in Addendum MP-3, 
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coal bed natural gas (CBNG) dewatering efforts have resulted in decreased water 
levels in the coals. However, all CBNG dewatering efforts have occurred 
approximately 2 miles away from the wells utilized for aquifer testing. Given the 
relatively low transmissivity of the coal it is unlikely that the CBNG dewatering 
efforts have significantly affected water levels in the wells utilized for the aquifer 
tests. The water levels measured in the Carney coal during the aquifer test 
demonstrate that the Carney coal is confined (see Addendum D6-8). If the 
drawdowns from CBNG dewatering were significant it is unlikely that the coal 
aquifer would still be confined. 

Only one underburden well was evaluated during the testing since the 
other wells drilled into the underburden were dry during drilling. Separate 
multi-well pumping tests were conducted in the wells completed in the Masters 
and Carney seams. A report of these tests can be found in Addendum D6-8 and 
a summary tabulation of the aquifer test results is included in Table D6.2-2. 

The results as stated in Table D6.2-1 are comparable with measured coal 
aquifer properties at other mines in the vicinity. Big Horn Coal Company 
reported transmissivities ranging from 0.13-100 ft2jday and a storage coefficient 
of 1.4x10-4 for the Monarch coal in their DEQ permit (no. 213). Similarly in the 
Dietz 3 seam Big Horn Coal Company reported transmissivities ranging from 
0.26-93 ft2jday and a storage coefficient of 1.4x10-4. The aquifer test results 
from the Youngs Creek Mine DEQ permit (no. 406) in Sheridan County indicate 
average transmissivity (with an outlier thrown out) of about 24 gpdjft. 

D6.2.2.3 Water Levels 

Potentiometric surfaces may be found on Exhibits D6.2-2 and D6.2-3. 
Water level measurements made quarterly during baseline monitoring may also 
be found in Addendum D6-9. As is shown by the data the Masters and Carney 
coal seams have varying water levels (typically 20'-60' difference). This difference 
suggests that the claystone interburden between the coal seams can be assumed 
to be a confining interval. 

D6.2.2.4 Premining Potentiometric Surface 

Premining potentiometric surface exhibits for the Masters Coal and 
Carney Coal seams are shown on Exhibit D6.2-2 and Exhibit D6.2-3, 
respectively. These exhibits characterize computed average water levels prepared 
from water level measurements obtained during baseline monitoring (Fall 2013 
though Fall 20 14) and applicable data from nearby domestic and stock wells as 
provided by the Wyoming SEO website. Research was also conducted utilizing 
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the Wyoming Oil and Gas Conservation Commission (WOGCC) database and 
other nearby coal mines; however the additional information was difficult to 
utilize in development of the potentiometric surfaces due to distance, completion 
intervals, extraneous impacts such as CBNG development, etc. Aquifer 
properties for the non-coal portion of the minable sequence are generally very 
poor. Sandstone intervals within the permit area, as desirable for development of 
groundwater resources, are typically thin and discontinuous. Additionally, 
where these strata lie stratigraphically higher than the Tongue River or Slater 
Creek valley floors, they generally lack any significant water content. Therefore, 
potentiometric surfaces were not prepared for the overburden, interburden or 
under burden. Refer to Appendix D 11 for the discussion of alluvial valley floors. 

Groundwater movement in both the Carney and Masters coal seams is 
generally northwest to southeast with local movement in the permit area north 
to south resulting from faulting. The direction of flow within the coal seams 
generally follows the geologic dip. Measured values of transmissivity from the 
Brook Mine area can be found in the aquifer testing data included in Section 
D6.2.2.2. Zones of high permeability are reflected by wide spacing of 
potentiometric surface contours, while zones of low permeability are reflected by 
closely spaced potentiometric surface contours. The groundwater gradient within 
the Masters and Carney seams ranges from approximately 0.02 ft/ft to 0.009 
ft/ft and 0.02 ft/ft to 0.008 ft/ft, respectively within the Brook Mine area. 
Groundwater velocities are low ranging from approximately 2- 4 ftjyear in the 
Masters Coal and 1 to 2.5 ftjyear in the Carney Coal. The Masters seam is 
generally confined in the permit area, although some areas of the mine are 
unconfined near surface outcrops, in stratigraphic highs, and near recent CBNG 
development. The Carney seam; however, is generally unconfined in the permit 
area due to substantial outcropping, faulting, limited recharge sources, and 
CBNG development. Available information indicates both the Carney and 
Masters coal seams are in a semi-confined state and are not single continuous 
aquifers within the permit area. 

CBNG production has affected the potentiometric surface prior to baseline 
monitoring on the eastern edge of the permit area. CBNG development and 
production largely occurred from 2000 thru 2012. Based on a comparison of 
pre- and post-CBNG water levels from Big Horn Coal monitor wells, the 
potentiometric surface in the eastern portion of the permit area has been 
lowered by approximately 40-80 feet since CBNG development began. Since it 
has been several years since Big Horn Coal has been active and the CBNG 
development has occurred since Big Horn Coal activities ceased, any water level 
drawdowns that may have been induced from mining operations have been 
superseded by CBNG drawdowns. 

D6.2.2.5 Recharge and Discharge Areas 
Premining potentiometric surface exhibits for the Masters Coal and 

Carney Coal seams are shown on Exhibit D6.2-2 and Exhibit D6.2-3, 
respectively. The approximate outcrop line for the Carney coal seam is shown on 
Exhibit D6.2-3. Water in the Brook Mine hydrologic system generally recharges 
in the northwest and then flows down the geologic dip to the southeast although 
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interrupted frequently from a series of normal faults perpendicular to the 
direction of groundwater flow. As is shown by the outcrop line in Exhibit D6.2-
3, additional areas of recharge and discharge exist on the Carney coal seam on 
the western portion of the Brook Mine permit area. Generally, the Carney coal is 
dry or only has a minimal amount of water in it along the western portion of the 
Brook Mine permit area. Therefore, there is only a minimal amount of discharge 
from the Carney coal within the permit area. No other areas of discharge for 
either the Carney or the Masters coal exist within the permit area. Sources of 
recharge for the Carney seam include clinker, locally known as scoria, that is in 
communication with the coal seam; historic surface mine pits (where the Carney 
Seam was mined) north of the permit area; regions where the Carney seam 
subcrops into either Slater Creek or Tongue River alluvial material; and 
infiltration from precipitation on the Monarch burn stratigraphically higher than 
the Carney seam. Recharge within the permit area is described in more detail 
within Section 2.6.1 of Addendum MP-3. As shown on Exhibit D6.2-2 the 
Masters seam does not outcrop in the permit area; however, it may subcrop into 
Slater Creek alluvial/ colluvial materials. Sources of recharge for the Masters 
seam can then be assumed to include infiltration from overlying strata, 
communication with river alluvium and seam outcrops west of the Permit area. 
Both the Masters and Carney coal seams trend downward in a generally 
southeast direction. Surface and groundwater interactions are discussed in the 
groundwater model in the mine plan. 

While different soil types are expected to have variable infiltration rates, 
the only infiltration rate that is significant for the coal aquifers is the infiltration 
rate assigned to the strata near the outcrop of the coal seams. Throughout the 
permit area, the strata overlying the coal aquifer are generally dry. Therefore the 
primary source of recharge occurs at the outcrops. Scoria, in particular, plays a 
significant role in recharge of the coal seams because it usually occurs near the 
coal outcrop. Because of its highly permeable characteristics, most of the 
precipitation that falls on the scoria infiltrates into the scoria where it either 
infiltrates into the coal or discharges along a seep line at the base of the scoria. 
Ash material between the base of the scoria and the coal seams sometimes limits 
how much of the water in the scoria actually comes into direct contact with the 
coal. Nevertheless, because a large percentage of precipitation falling on the 
scoria infiltrates into it, the scoria does provide a consistent water source for 
recharge into the coal outcrops. Within the permit area, there are several 
locations where the coal seams outcrop as well. Since the strata overlying the 
coal seams to be mined are generally dry, the recharge component from the 
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overburden to the coal is vety low away from the outcrop areas. Because of the 
limited hydrologic interaction between the recharge at the surface and the coal 
in areas away from the outcrop, site specific changes in the recharge rates based 
on soil type will not impact the coal aquifers. For this reason, additional 
analysis of the infiltration properties of the soils within the permit area 
represents a level of detail that is not necessary to describe the hydrologic 
impacts to the coal aquifers from the proposed mining operations. Detailed 
descriptions of soil properties within the permit area are provided in 
Appendix D7. 

Seeps and springs have been observed on the property, specifically in 
T57N R85W section 12. The springs are primarily the result of water seeping 
out from the contact of discontinuous saturated clinker knobs and the vuggy low 
permeable clay below the clinker. 

D6.2.2.6 Regional Vertical Leakage and Infiltration 

As indicated from the pumping test in Addendum D6-8 and as discussed 

earlier, the overburden and interburden are largely dty and the underburden is 

predominantly dty in and near the permit area where it lies stratigraphically 

higher than the Tongue River. Based on this information, vertical leakage 

through the minable sequence in the permit area is minimal. Large regions of 

Monarch clinker likely provide substantial infiltration zones; however, due to 

their perched nature, the majority of the infiltration likely escapes into the 

surface water system and only a small percentage is assumed to provide 

recharge to underlying coals. 

Hydrographs of wells completed in the Carney coal seam and Masters coal 

seam do not show any distinct seasonal recharge-discharge effects. No general 

recharge or discharge trends are noticeable and all data seem to support the 

conclusion that the Carney coal seam and Masters coal seam are of limited 

extent and little hydraulic connection. Collected groundwater elevations and 

hydrographs of the groundwater wells are found in Addendum D6-9. 

D6.2.3 Baseline Groundwater Quality 

Numerous groundwater samples have been collected from wells within 

and adjacent to the permit area and have been analyzed for the constituents and 
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methods shown in Table D6.1-12. Groundwater samples were collected on a 

quarterly basis as shown in Addendum D6-10. The Brook Mine adhered to the 

following procedures and protocols for groundwater quality and quantity 

monitoring: 

• A water level, total depth measurement and well head inspection was 
completed at each monitoring event for each well monitored. 

• All wells were pumped at the rate required to evacuate the casing of 
stagnant water and draw in at least three casing volumes of formation 
water. 

• In low yield wells (those that produce 0.5 gpm or less during well 
development), it was not practical to purge three casing volumes prior to 
sampling. In low yielding wells, low flow sampling methods were 
employed. 

• Field observations were recorded on the water quality sampling field 
forms. 

• Field parameters such as pH, EC, temperature, dissolved oxygen and 
turbidity were measured throughout purging to determine geochemical 
stability. Three values with less than 10% difference indicated that the 
water was a stable representation of the aquifer, and samples were 
collected. 

• Field filtered and preserved samples were collected in clean, unused 
plastic and or glass containers provided by the contract laboratory. 

• Samples were kept on ice until arrival at the laboratory (no more than 
two days following sample collection). The laboratory analytical 
procedures used and constituents analyzed by the lab are presented in 
Table D6.1-12. Lab COCs are included in Addendum D6-10. 

• A quality assurance and quality control program was adhered to which 
included comparison of field EC to laboratory EC, comparison of field 
turbidity to laboratory turbidity, comparison of measured TDS to 
calculated TDS, ion balance analysis and holding time/preservation 
evaluations. 

The groundwater quality analyses results are tabulated and presented in 

Tables D6.2-3 through D6.2-7. In general, groundwater quality varies with 

respect to each of the geologic units and the location within any given unit in the 

mine permit area. Groundwater quality data recorded during the baseline 

monitoring period indicate that all groundwater in the permit area is suitable 

only for livestock watering according to WDEQ/WQD Rules and Regulations 

October 2015 TFN 6 2/025 °6 -22 

RECD OCT 23,2015 



DEQ 6-033

RAMACO Brook Mine 

Chapter 8 underground water class standards and also generally meets EPA 

Primary maximum contaminant levels (MCLs) but not EPA secondary MCLs. 

This is shown in Tables D6.2-8 through D6.2-1 7. The constituents that most 

frequently exceed the standard concentration limitations are ammonia, total 

dissolved solids (TDS), sulfate, and manganese. Other constituents that exceed 

standards at one or more sites include sodium absorption ratio (SAR) and iron. 

A piper diagram of the groundwater wells with measured values is presented in 

Figure 06.2-1. As can be seen in the tabular results and the figure, the water 

quality in the coal aquifers is variable. This is attributed to the strike and dip of 

the coal, the presence of several faults, the location of coal recharge areas next 

to outcrops and the transitioning of the coal aquifers from confined to 

unconfined within the permit area. 

The water quality data was also reviewed to determine if any surface water 

and groundwater interactions exist. During baseline monitoring, a single water 

quality sample was taken from surface water flows for the two gaging stations 

located along Slater Creek. No samples were taken for Hidden Water Creek due 

to a no-flow condition. Therefore only the wells in the Slater Creek drainage may 

be used as comparison for surface water groundwater interaction. Also, as 

discussed previously the Masters coal seam underlies the Carney coal seam and 

the interburden is dry, which indicates that if surface water groundwater 

interaction were to occur it would only occur in the Carney coal seam. As shown 

by Tables D6.2-3 through 06.2-7 all Carney coal wells in the Slater Creek 

drainage were dry during baseline monitoring except well 578511-CRN. The 

water type of this well was sodium sulfate. Comparing the water quality data for 

this well and the surface water quality samples for Slater Creek (magnesium

calcium sulfate water type) indicates no discernible patterns. Based on this 

information, a significant surface water groundwater interaction in the Permit 

area does not exist. 
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D6.2.4 Groundwater Rights 

Adjacent and on-site groundwater rights are listed in Appendix B in the 

Adjudication Volume in detail. Table D6.2-18 provides a summary of the 

number of groundwater wells within the permit boundary and the adjacent 

three-mile buffer. The table shows the total number of wells and splits the wells 

into categories according to usage. Additionally, Table D6.2-18 provides the 

groundwater well use by percentage. As shown in the table, the water uses of 

groundwater wells in the vicinity include irrigation, coal bed methane, stock 

watering, domestic, industrial and miscellaneous uses. The predominant water 

use (24%) is for domestic use. Monitoring wells were excluded from the table due 

to their lack of consumptive use. In addition, not all wells included in the list are 

actively used. Wells identified as potentially located in the target coal seams and 

that could be possibly impacted by mining activities are discussed further in the 

Mine Plan Addendum MP-3. 

D6.2.5 Groundwater Models 

A groundwater model was conducted in 2014 by WWC. The purpose of the 

model was to predict drawdown in the coal aquifer due to mining the Brook Mine 

Area. The groundwater flow model is included in the Mine Plan. 
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Table D6. 1-1. Drainage Basin Characteristics 

Drainage Watershed Basin Valley Channel Basin Valley Channel 
Total Basin 

Valley Channel 
Basin Area Length Length Length Relief Relief Relief 

Stream Relief 
Slope Slope 

Channel 

Designation2 (a c) (mi) (mi) (mi) (ft) (ft) (ft) 
Length Ratio 

(ft/mi) (ft/mi) 
Sinuosity 

(mi) (ft/ft) 

TR1 154.6 0.76 0.71 0.73 300 160 160 0.73 0.07 226 221 1.02 

TR2 334.5 1.41 1.48 1.59 460 270 270 1.59 0.06 183 169 1.08 

TRD1 25.1 0.38 0.31 0.31 260 210 210 0.31 0.13 675 672 1.01 

TRD2 328.2 1.50 1.34 1.44 435 275 275 1.44 0.05 206 191 1.08 

TRD3 378.6 1.61 1.65 1.77 445 375 375 2.27 0.05 227 212 1.07 

TRD4 172.8 0.91 0.46 0.50 230 80 80 0.50 0.05 173 160 1.08 

TRD5 593.1 1.73 1.56 1.64 300 200 200 2.86 0.03 128 122 1.05 

SLATER 
10532.6 10.60 10.63 14.20 1600 

CREEK 
1100 1100 54.72 0.03 103 77 1.34 

SCSUB1 270.6 1.20 1.20 1.23 375 265 265 1.74 0.06 222 215 1.03 

SCSUB2 259.2 0.95 0.83 0.86 405 185 185 1.35 0.08 223 215 1.04 

SCSUB3 198.8 0.98 0.91 0.95 300 230 230 0.95 0.06 252 242 1.04 

SCSUB4 219.5 0.85 0.86 0.92 205 115 115 1.60 0.05 134 125 1.07 

SCSUB5 81.3 0.62 0.62 0.62 290 180 180 0.62 0.09 289 289 1.00 

EFEC 1178.1 3.63 3.40 3.82 520 310 310 4.81 0.03 91 81 1.12 

HIDDEN 
WATER 5113.2 6.27 7.04 7.82 885 805 805 25.05 0.03 114 103 1.11 
CREEK 

HWCSUB1 120.6 0.68 0.51 0.52 220 130 130 0.52 0.06 257 251 1.02 

HWCSUB2 91 0.58 0.31 0.33 190 115 115 0.33 0.06 368 352 1.04 

HWCSUB3 46.4 0.71 0.54 0.56 260 200 200 0.56 0.07 373 360 1.03 

HWCSUB4 112 0.95 0.71 0.72 380 250 250 0.72 0.08 353 345 1.02 

HWCSUB5 76.2 0.62 0.59 0.60 340 230 230 0.60 0.10 391 382 1.02 

GC1 219.3 1.17 0.83 1.07 220 120 120 1.07 0.04 144 112 1.28 

Notes: 1Drainage basin characteristics are based on USGS Quads except for drainage GCl. Drainage GC1 is based on flight topography. 
2Refer to Exhibit D6.1-2 for drainage basin designation. 

Drainage 
Density Curve 

(mit me) 
No. 

3.00 74 

3.05 72 

7.97 72 

2.81 73 

3.84 71 

1.85 83 

3.08 84 

3.30 79 

4.11 77 

3.34 75 

3.06 76 

4.65 84 

4.91 75 

2.61 87 

3.14 76 

2.75 76 

2.30 77 

7.66 76 

4.14 75 

5.06 76 

3.12 81 
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Table D6.1-2 . USGS Gaging Station Data 

USGS Gaging Station 

06299980 06306300 06305500 06299900 
Parameter Tongue River at Goose Creek Slater Creek 

Tongue River at 
State Line nr Below Near 

Monarch WY 
Decker MT Sheridan, WY Monarch, WY 

Drainage Area 
478 1,453 392 18 

(mi2
) 

Mean Annual Discharge 
249 441 184 NA 

(cfs) 

Mean Annual Flow 
180,300 319,300 133,200 NA 

(ac-ft) 

Period of Record 2004-2013 1960-2013 1941-1984 1967-1981 

Latitude 44.90028 45.00914 44.82250 44.90889 

Longitude 107.02028 106.83594 106.96194 107.04694 

Source: USGS National Water Information System: Web Interface 
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Table 06.1-3. Annual Peak Streamflows 

Tongue River at 
Tongue River at 

Goose Creek Below Slater Creek near 
State Monarch WY 

Line near Decker Sheridan, WY Monarch, WY 
Water Year Stream Stream Stream! Streamf 

Date flow Date flow Date low Date low 
(cfs) (cfs) (cfs) (cfs) 

1942 ND ND ND ND 27-May-42 1,650 NO NO 
1943 ND ND ND ND 13-Jun-43 1,380 NO NO 
1944 ND ND ND ND 4-Jun-44 4,040 NO ND 
1945 ND ND ND ND 24-Jun-45 2,270 ND ND 
1946 ND ND ND ND 25-Jun-46 2,780 ND NO 
1947 ND ND ND ND 22-Jun-47 1,440 NO ND 
1948 ND ND ND ND 23-Jun-48 2,340 NO ND 
1949 ND ND ND ND 8-Jun-49 1,680 NO NO 
1950 ND ND ND ND 15-Jun-50 1,120 ND ND 
1951 ND ND ND NO 11 -Jun-51 1,120 NO NO 
1952 NO NO NO ND 7-Jun-52 1,690 NO NO 
1953 NO NO ND ND 15-Jun-53 2,370 NO ND 
1954 NO ND NO ND 23-May-54 591 ND NO 
1955 ND NO NO ND 26-Jun-55 1,300 NO NO 
1956 NO NO NO ND 29-May-56 3,360 NO ND 
1957 ND NO ND ND 17-Jun-57 1,830 NO NO 
1958 ND ND NO ND 24-May-58 1,080 ND ND 
1959 ND NO NO NO 8-Jun-59 1,130 NO ND 
1960 ND NO NO ND 19-Mar-60 600(e) ND ND 
1961 NO ND 30-May-61 1,720 30-May-61 939 NO ND 
1962 ND NO 17-Jun-62 4,560 16-Jun-62 2,960 NO NO 
1963 NO NO 16-Jun-63 6,080 16-Jun-63 5,450 NO NO 
1964 NO NO 10-Jun-64 5,990 9-Jun-64 3,630(ud) NO NO 
1965 NO NO 14-Jun-65 3,510 14-Jun-65 1,450(ud) NO NO 
1966 NO ND 8-May-66 1,920 8-May-66 436(ud) ND ND 
1967 NO ND 15-Jun-67 7,480 14-Jun-67 4,050(ud) 15-Jun-67 1,700 

1968 NO NO 10-Jun-68 5,710 9 -Jun-68 2,300(d) 2-Sep-68 1,140 

1969 NO ND 19-Mar-69 4,500(e) 27-May-69 886(d) 27-Apr -69 180 

1970 ND NO 14-Jun-70 4,190 15-Jun-70 1,670(d) 8-May-70 910 

1971 NO NO 31-May-71 3,110 14-Jun-71 1,460(d) 24-Apr-71 399 

1972 NO NO 22-May-72 2,590 10-Jun-72 1,070(d) Mar-72 245 

1973 ND NO 21-May-73 3,810 10-Jun-73 2,180(d) Apr-73 62 

1974 NO ND 29-May-74 2,900 17-Jun-74 1,330(d) Mar-74 122 

1975 NO NO 22-Jun-75 5 ,350 21 -Jun-75 2,560(d) 21-Jun-75 370 

1976 NO ND 6-Jun-76 2,140 7-Jun-76 986(d) 2-Aug-76 90 

1977 NO NO 11-May-77 3 ,230 5-Jun-77 806(d) 9-Apr-77 180 

1978 NO NO 19-May-78 17,500 18-May-78 5,430(d) 18-May-78 1,100 

TFN 6 2/025 
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Table D6.1-3. Annual Peak Streamflows (Continued) 

Tongue River at 
Tongue River at 

Goose Creek Below Slater Creek near 
State 

Monarch WY 
Line near Decker 

Sheridan, WY Monarch, WY 
Water Year Stream Stream Streamf Streamf 

Date flow Date flow Date low Date low 
(cfs) (cfs) (cfs) (cfs) 

1979 ND ND 29-May-79 2,050 30-May-79 880(d) 4-May-79 117 

1980 ND ND 25-May-80 2,290 25-May-80 1,280(d) 25-May-80 50 

1981 ND ND 23-May-81 4,400 22-May-81 2,390(d) 13-Jun-87 300 

1982 ND ND 18-Jun-82 2,570 23-Jun-82 1,090(d) ND ND 

1983 ND ND 13-Jun-83 3,880 25-Jun-83 1,5101dl ND ND 

1984 ND ND 16-Jun-84 4,460 17-Jun-84 1,880(d) ND ND 

1985 ND ND 4-May-85 932 ND ND ND ND 

1986 ND ND 5-Jun-86 3,670 ND ND ND ND 

1987 ND ND 28-Apr-87 1,190 ND ND ND ND 

1988 ND ND 18-May-88 3,130 ND ND ND ND 

1989 ND ND 11-May-89 714 ND ND ND ND 

1990 ND ND 11-Jun-90 2,710 ND ND ND ND 

1991 ND ND 22-May-91 3,930 ND ND ND ND 

1992 ND ND 16-Jun-92 3,160 ND ND ND ND 

1993 ND ND 8-Jun-93 3,210 ND ND ND ND 

1994 ND ND 13-May-94 2,340 ND ND ND ND 

1995 ND ND 18-Jun-95 5,470 ND ND ND ND 

1996 ND ND 11-Jun-96 2,720 ND ND ND ND 

1997 ND ND 16-Jun-97 3,910 ND ND ND ND 

1998 ND ND 15-Jun-98 1,360 ND ND ND ND 

1999 ND ND 7-Jun-99 3,350 ND ND ND ND 

2000 ND ND 18-May-00 3,890 ND ND ND ND 

2001 ND ND 15-May-01 645 ND ND ND ND 

2002 ND ND 2-Jun-02 1,050 ND ND ND ND 

2003 ND ND 31-May-03 2,820 ND ND ND ND 

2004 7-May-04 293 6-Jun-04 326 ND ND ND ND 

2005 11-May-05 3,350 12-May-05 5,440 ND ND ND ND 

2006 24-May-06 1,170 24-May-06 1,840 ND ND ND ND 

2007 7-Jun-07 3,910 8-Jun-07 6,450 ND ND ND ND 

2008 23-May-08 2,460 25-May-08 4,310 ND ND ND ND 

2009 31-May-09 1,280 8-Jun-09 2,200 ND ND ND ND 

2010 29-May-10 1,930 12-Jun-10 3,550 ND ND ND ND 

2011 22-May-11 3,880 22-May-11 6,220 ND ND ND ND 

2012 6-Jun-12 886 6-Jun-12 1,890 ND ND ND ND 

Source: USGS National Water InformatiOn System: Web Interface 

(d) Discharge affected by Regulation or Diversion T F N 6 2 / 0 2 5 
(e) Discharge is an estimate R F. C D J U l 3 0 , 2 0 1 5 

(ud) Discharge affected to unknown degree by Regulation or Diversion 

ND No Data 

July 2015 D6-T4 
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Table D6.1-4. Precipitation-Frequency Values 

RETURN PERIOD 

DURATION 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR 

HOURS MIN. PRECIPITATION IN INCHES 

0.08 5 0.19 0.28 0.34 0.41 0.47 0.53 0.67 

0.17 10 0.30 0.43 0.52 0.64 0.74 0.83 1.05 

0.25 15 0.37 0.55 0.66 0.81 0.93 1.05 1.33 

0.5 30 0.52 0.76 0.91 1.13 1.29 1.46 1.84 

1 60 0.66 0.96 1.16 1.43 1.64 1.84 2.33 

2 120 0.75 1.06 1.27 1.56 1.78 2.00 2.51 

3 180 0.83 1.16 1.37 1.67 1.91 2.14 2.67 

6 360 1.03 1.38 1.62 1.95 2.21 2.47 3.06 

12 720 1.26 1.69 1.98 2.39 2.71 3.02 3.74 

24 1440 1.50 2.00 2.35 2.83 3.20 3.57 4.42 

TFN 6 2/025 
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Table D6.1-5. HEC-HMS Peak Flow and Runoff Volume for the 6-Hour Events 

Storm Event Recurrence Interval (yr) 1 

Stream 2 5 10 25 50 
Designation2 

Peak Vol. Peak Vol. Peak Vol. Peak Vol. Peak 
(cfs) (Ac-ft) (cfs) (Ac-ft) (cfs) (Ac-ft) (cfs) (Ac-ft) (cfs) 

GCl 21.1 4.6 39.2 8.7 52.9 11.8 71.1 16.0 85.4 

Hidden Water 
Creek 229.5 85.2 442.3 165.0 606.2 227.7 830.3 313.8 1010.2 

(HWCOut) 

HWCSUBl 15.1 2.0 28.9 4.0 40.2 5.5 54.8 7.5 66.5 

HWCSUB2 13.4 1.6 25.4 3.0 34.9 4.2 47.4 5.7 57.4 

HWCSUB3 5.7 0.8 11.0 1.5 15.0 2.0 20.4 2.8 24.8 

HWCSUB4 11.8 1.9 22.6 3.6 31.0 5.0 42.4 6.9 51.6 

HWCSUBS 11.5 1.3 21.9 2.5 30.0 3.5 40.8 4.8 49.5 

TRl 31.5 5.1 60.7 10.0 83.4 13.9 114.4 19.3 139.3 

TR2 8.7 2.2 17.0 4.3 23.5 6.0 32.4 8.3 39.6 

Slater Creek 
497.6 197.7 947.4 378.5 1296.4 521.8 1761.4 713.8 2131.6 

(SCOut) 

SCSUBl 23.8 4.5 45.6 8.8 65.8 12.5 89.5 17.2 108.5 

SCSUB2 29.0 4.2 55.6 8.2 75.9 11.4 103.9 15.7 126.3 

SCSUB3 19.3 3.3 36.9 6.5 50.5 8.9 68.8 12.3 83.5 

SCSUB4 29.7 5.3 54.2 9.8 72.2 13.3 95.8 17.9 114.2 

SCSUBS 10.4 1.4 20.0 2.8 25.5 3.6 34.9 5.0 42.4 

EFEC 95.7 33.3 171.0 60.7 225.6 80.9 296.5 107.6 351.3 

TRDl 2.8 0.3 5.4 0.5 10.1 1.0 13.9 1.4 17.0 

TRD2 20.3 5.0 39.2 9.8 51.6 13.2 71.0 18.3 86.7 

TRD3 19.9 5.2 38.9 10.2 54.2 14.2 75.0 19.8 91.8 

TRD4 24.5 4.0 45.1 7.5 60.3 10.1 80.4 13.7 96.0 

TRDS 58.8 13.7 108.0 25.7 153.3 36.2 203.5 48.8 242.7 
. l ~ Note. Storm events are SCS Type II, 6-hr General Storms . 

2 See Exhibit D6.1-2 for Drainage Basin Locations. 

100 
Vol. Peak Vol. 

(Ac-ft) (cfs) (Ac-ft) 
19.4 100.1 22.9 

383.6 1197.9 457.1 

9.2 78.6 11.0 

7.0 67.8 8.3 

3.4 29.3 4.0 

8.5 61.1 10.1 

5.8 58.6 6.9 

23.6 165.4 28.2 

10.2 47.2 12.3 

868.1 2516.3 1029.7 

21.0 128.1 25.0 

19.2 149.6 23.0 

15.0 98.8 17.9 

21.5 132.9 25.3 

6.1 50.3 7.3 

128.6 407.1 150.1 

1.7 20.2 2.0 

22.4 103.2 26.8 

24.4 109.6 29.2 

16.5 112.1 19.4 

58.7 282.8 68.9 
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Table D6.1-6. HEC-HMS Peak Flow and Runoff Volume for the 24-Hour Events 

Storm Event Recurrence Interval (yr)1 
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Stream 
Designation 2 

GCl 

Hidden Water 
Creek 

(HWC Out) 
HWCSUBl 
HWCSUB2 
HWCSUB3 
HWCSUB4 
HWCSUB5 

TRl 
TR2 

Slater Creek 
(SCOut} 
SCSUBl 
SCSUB2 
SCSUB3 
SCSUB4 
SCSUB5 

EFEC 
TRDl 
TRD2 
TRD3 
TRD4 
TRD5 

2 
Peak Vol. 
(cfs) (Ac-ft) 
48 11 

474 206 

37 5 
33 4 
14 2 
28 5 
28 3 
75 12 
20 5 

1022 473 

60 11 
69 10 
46 8 
69 12 
23 3 
194 74 
10 1 
44 12 
46 13 
58 9 
143 33 

5 
Peak Vol. Peak 
(cfs) (Ac-ft) (cfs) 
77 17 99 

772 331 1005 

60 8 78 
53 6 69 
23 3 29 
46 7 60 
46 5 60 
123 20 161 
33 9 43 

1638 751 2115 

96 18 125 
113 16 148 
74 13 97 
108 19 138 
38 5 50 

298 112 376 
16 1 21 
72 19 94 
75 21 99 
91 14 116 

224 51 286 
~ Note: ~ Storm events are SCS Type II, 24-hr General Storms. 

~ 2 See Exhibit D6.1-2 for Drainage Basin Locations. 

10 25 
Vol. Peak Vol. Peak 

(Ac-ft) (cfs) (Ac-ft) (cfs) 
21 131 28 157 

427 1351 570 1635 

10 105 14 127 
8 93 10 112 
4 39 5 48 
9 80 13 98 
6 80 9 97 

26 217 35 264 
11 58 15 71 

965 2813 1277 3382 

23 168 31 203 
21 199 28 241 
17 130 22 157 
24 181 31 215 
7 67 9 81 

141 486 182 574 
2 28 3 34 

25 128 33 155 
27 134 36 163 
18 152 24 182 
64 374 84 445 

50 100 
Vol. Peak Vol. 

(Ac-ft) (cfs) (Ac-ft) 
34 184 39 

686 1930 807 

16 151 19 
12 132 15 
6 56 7 
15 115 18 
10 115 12 
42 312 50 
19 84 22 

1530 3970 1791 

37 239 44 
34 285 40 
27 186 31 
36 250 42 
11 96 13 

214 663 247 
3 40 4 

40 184 48 
44 194 52 
28 212 33 
100 517 116 
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Table D6.1-7. Peak Flow Estimates Comparison 

Basin Method Parameter (unit) 
Recurrence Interval (yr) 

2 5 10 25 50 100 

HEC-HMS Peak Flow (cfs) 474 772 1005 1351 1635 1930 
Hidden Water Creek 

Miller (2003) Peak Flow ( cfs) 80 208 339 560 766 1014 

HEC-HMS Peak Flow (cfs) 1022 1638 2115 2813 3382 3970 
Slater Creek 

Miller (2003) Peak Flow (cfs) 113 289 469 769 1049 1384 
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Table D6.1-8. HEC-RAS Modeling Results 

Average Channel Hydraulic Properties 

Channel Storm Event Flow Channel Top Flow Area Manning's 
Hydraulic Channel 

Depth Width 
(ft2) "n" Radius Velocity 

(ft) (ft) (ft) (ft/s) 

2-Year, 24-Hour 2.15 92.6 132.8 0.027 1.22 5.48 
Hidden Water 

Creek 
100-Year, 24-Hour 3.82 144.7 335.4 0.026 2.15 7.86 

2-Year, 24-Hour 2.19 191.6 206.4 0.027 1.21 5.44 

Slater Creek 

100-Year, 24-Hour 3.83 297.6 562.2 0.026 2.13 8.04 
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Table D6.1-9. Surface Features within 1 Mile of Project Area (Stockponds and Impoundments) 
0 
n s 
0" 
('I) 
'"I 
tv 
0 ...... 
-+> 

Facility Name 

Baldwin Reservoir 

DeLapp No. 3 Stock Reservoir 

Hart Bros Reservoir 

DAN SCOTT NO. 3 STOCK 
RESERVOIR 

Perre Reservoir 

MOCK-SMITH #1 STOCK 
RESERVOIR 

Soltis State No. 1 Stock 
Reservoir 

TSCHIRGI #2 STOCK 
RESERVOIR 

SCOTT # 1 STOCK 
RESERVOIR 

Upper 10 Stock Reservoir 

Hall Reservoir 

Legerski Bros # 1 Stock 
:::11:11 ,.., :; ~eservoir 
C":a 
c::r ::oil =Enl of the PIT 3 Reservoir 

::z 
~ 

--= 
;:: LEGERSKI #1 STOCK 
- RESERVOIR 

:;: Welch #4 Stock Reservoir 
...... c.'l Black Mountain No. 1 Stock 
~ Reservoir 
c:;, - BIG HORN NO. 14 ... RESERVOIR 

0 
0'1 
~ ...... 
0 

Stream Source 

Tongue River 

Riverside Mine Draw 

Jensik Dry Draw 

Tongue River 

Tongue River 

North Fork North 
Dry Creek 

Tongue River 

Riverside Mine Draw 

Slater Creek 

Small Draw 

Draw 

Neil's Draw 

Tongue River 

Sediment Draw 

Ike Draw 

Metzger Gulch 

Short Draw 

Location Priority 
Permit# Applicant 

(Tns-Rng-Sec-:Y4 :Y4) Date 

P1392.0S NENE- Sec. 01- T57- R85 03/05/1956 PADLOCK RANCH CO 

P632l.OR NESW- Sec. 03- T57- R84 04/17/1956 WILLIAM & OLGA LONG 

P19072.0S NENW- Sec. 03- T57- R85 12/24/2008 
NORTH SHERIDAN LAND 

CO., LCC 

P7838.0S NESW- Sec. 04- T57- R85 09/16/1974 Flying V Cattle Co. 

P447.0R NESE- Sec. 06- T57- R84 11/09/1903 Rosa Masters 

P3695.0S SWNE- Sec. 08- T57- R84 03/13/1961 GLENN MOCK 

P6960.0S SENE- Sec. 09- T57- R85 04/22/1971 Chevron USA, Inc. 

P2350.0S NENE- Sec. 09- T57- R85 08/11/1958 
WY STATE LANDS & 

INVESTMENTS 

P7249.0S NWNE- Sec. 10- T57- R85 05/18/1972 Avon Bamey 

P8206.0S NWSE- Sec. 10- T57- R85 09/03/1976 WILLIAM F. WELCH 

P18569.0S NWSE- Sec. 11- T57- R85 08/28/2007 
NORTH SHERIDAN LAND 

COLLC 

P2419.0S SENE- Sec. 12- T57- R85 10/02/1958 
MARK AND SUSAN 

PORDEN 

P684.0R NENW- Sec. 14- T57- R84 05/15/1905 IRAM. HECHT 

P6850.0S SENE- Sec. 14- T57- R85 11/04/1970 NEIL DELAPP 

P8133.0S NWNW- Sec. 14- T57- R85 07/06/1976 WILLIAM WELCH 

P10306.0S SENW- Sec. 14- T57- R85 09/16/1987 WYOMING FUEL COMPANY 

P8158.0R SESE- Sec. 15- T57- R84 10/01/1979 BIG HORN COAL CO . 

Size of 
Reservoir Uses 
(acre-ft) 

1.1 STO 

15.45 IRR_SW 

4.4 STO 

3.96 STO 

3.9 IRR_SW 

5.41 STO 

2.47 STO 

10.84 STO 

3.19 STO 

16.85 STO 

8.55 STO 

3.6 STO 

8 IRR_SW 

3.85 STO 

9.52 STO 

6.15 STO 

6.77 IND_SW 
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Table D6.1-9. Surface Features within 1 Mile of Project Area (Stockpon ds and Impoundments) (Continued) 

Location Priority 
Size of 

Facility Name Stream Source Permit# Applicant Reservoir 
(Tns-Rng-Sec-:Y4 :Y4) Date (acre-ft) 

BIG HORN NO. 2 RESERVOIR Avon's Draw P8676.0R SESE- Sec. 15- T57- R84 10/27/1983 BIG HORN COAL CO. 0.17 

FIRST ENL OF BIG HORN NO 
Tongue River P363.0R SESE- Sec. 15- T57- R84 11/28/1902 John R. Bocek 42 

14 RESERVOIR 

SANITARY TRATMENT 
Big Goose Creek P60.0R NESE- Sec. 15- T57- R84 06/15/1896 MALCOLM G. SWAN 26.1 

FACILITIES NO. 1 

PERMANENT IMPOUNDMENT 
SEAN CREEK P9528.0S NWSW- Sec. 18- T57- R84 10/01/1984 Legerski Ranch 13.3 

# 1 RESERVOIR 

Monarch Slough Reservoir Sean Creek P12855.0S SWNE- Sec. 19- T57- R84 03/19/1997 Sean Carroll 4.4 

LONG'S STOCK RESERVOIR Sheep Draw P7157.0S NESE- Sec. 19- T57- R84 10/28/1971 Walter Belish 1.94 

BIG HORN NO. 8 RESERVOIR 
North Fork Hidden 

P8677.0R NENE- Sec. 21- T57- R84 10/27/1983 BIG HORN COAL CO. 1.31 
Water Creek 

BIG HORN NO. 9-1 
Ike Draw P8477.0R 

RESERVOIR 
NENW- Sec. 21- T57- R84 07/06/1982 BIG HORN COAL CO. 0.97 

BIG HORN SCALE HOUSE 
Baby Draw P12986.0R NENW- Sec. 21- T57- R84 07/06/2007 

TAYLOR INVESTMENTS, 
0.32 

RESERVOIR LLC 

Sediment Stock Reservoir 
East Fork Earley 

P7236.0S SENW- Sec. 22- T57- R85 05/15/1972 WILLIAM F. WELCH 1.04 
Creek 

13-2374 (POND #10) 
NEILS DRAW P10952.0R NWSW- Sec. 23- T57- R84 12/20/1999 BIG HORN COAL CO. 19.3 

RESERVOIR 

14-2374 (POND #11) STOCK 
Dry Draw P2349.0S SWSW- Sec. 23- T57- R84 08/11/1958 C.R. TSCHIRGI 2 .28 

RESERVOIR 

KOOI POND RESERVOIR 
Schilling Draw (57-

P2322.0S NENW- Sec. 23- T57- R85 07/18/1958 JOHN JENSIK 7.6 
85-21) 

DeLapp No.2 Stock Reservoir Roman Draw P19844.0S SENE- Sec. 23- T57- R84 04/29/2013 
TAYLOR INVESTMENTS 

5.5 
LLC 

DELAPP NO.4 P. D. Draw P2290.0S NWSE- Sec. 23- T57- R84 05/15/1958 
TAYLOR INVESTMENTS, 

3.8 
LLC 

SEAN CARROL NO. 2 STOCK FIDELITY EXPLORATION & 

RESERVOIR 
BH 12 Draw P13317.0R NWSE- Sec. 24- T57- R85 10/09/2008 

PRODUCTION COMPANY 
44.38 

Uses 

IND_SW 

IRR_SW 

IRR_SW 

STO 

STO 

STO 

IND_SW 

IND_SW 

IND_SW 

STO 

STO 

STO 

STO 

STO 

STO 

CNG_SW; 
IND_SW; 
STO; WL 
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Table D6.1-9. Surface Features within 1 Mile of Project Area (Stockpon ds and Impoundments) (Continu ed) 

Location Priority 
Size of 

Facility Name Stream Source Permit# Applicant Reservoir 
(Tns-Rng-Sec-Y4 Y4) Date 

(acre-ft) 

Sean Carrol No. 3 Stock 
Reservoir 

Heart Draw P267l.OR NESE- Sec. 24- T57- R85 05/29/1914 CARMALLA PERRE 15 

Sean Carrol No. 1 Stock 
Dan Draw P737l.OS SWSE- Sec. 24- T57- R85 09/15/1972 GENE LEE 0.37 

Reservoir 

ENLARGEMENT OF DELAPP East Fork Earley 
P2418.0S SWNW- Sec. 26- T57- R84 10/02/1958 

BARNEY BROS LAND & 
18.72 

NO.1 STOCK RESERVOIR Creek LIVESTOCK, INC 

DeLapp No. 1 Stock Reservoir Big Goose Creek P2083.0S SWNW- Sec. 26- T57- R84 09/20/1957 
SEAN P AND KELLIE A 

1.29 
CARROLL 

14-2674 STOCK RESERVOIR White Shale Draw P10957.0S SWSW- Sec. 26- T57- R84 06/18/1990 WALTER BELISH 4.22 

23-2674 STOCK RESERVOIR Monarch Slough P1350.0S NESW- Sec. 26- T57- R84 01/04/1956 WILLIAM AND OLGA LONG 0.29 

34-2674 STOCK RESERVOIR Gulch P12856.0S 03/19/1997 Sean Carroll 3.6 

44-2674 STOCK RESERVOIR Hidden Water Creek P12857.0S SESE- Sec. 26- T57- R84 03/19/1997 Sean Carroll 5.5 

Last Prospect Reservoir Tongue River P2250.0S SESW- Sec. 27- T57- R84 01/24/1958 JORGENSON LAND CO 2 

Strip Mine Stock Reservoir Contact Draw Pll595.0R SWSE- Sec. 28- T57- R84 02/26/2001 Big Hom Coal Co. 548.5 

Jensik #2 Stock Reservoir Smokey Draw P18796.0S SWNW- Sec. 28- T57- R84 01/03/2008 
FIDELITY EXPLORATION & 

6.92 
PROD. CO. 

JOHN JENSIK #1 STOCK 
Tongue River P7536.0S SENW- Sec. 28- T57- R84 03/12/1973 NEIL DELAPP 6.72 

RESERVOIR 

57 -84-19-SWSW Trib to Tongue River Unpermitted 
SWSW- Sec. 19- T57-

N/A N/A N/A 
R84 

57-85-22-NWSW 
Trib to North Dry 

Unpermitted 
NWSW- Sec. 22- T57-

N/A NfA N/A 
Creek R85 

57-~5-23-NWSW Trib to Tongue River Unpermitted 
NWSW- Sec. 23- T57-

N/A N/A N/A 
i R85 

Uses 

DOM_SW; 
FIS; 

IRR_SW; 
STO; 

COMBBU 

STO 

STO 

STO 

STO 

STO 

STO 

STO 

STO 

FIS; STO; 
WET; WIL; 
COMBBU 

STO 

STO 

N/A 

N/A 

N/A 
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Table D6.1-9. Surface Features within 1 Mile of Project Area {Stockponds and Impoundments) (Continu ed) 

Location Priority 
Size of 

Facility Name Stream Source Permit# Applicant Reservoir 
(Tns-Rng-Sec-¥4 ¥4) Date 

(acre-ft) 

57 -84-20-SWSW Trib to Tongue River Unpermitted 
SWSW - Sec. 20 - T57 -

N/A N/A N/A 
R84 

57-84-28-NESW Trib to Goose Creek Unpermitted NESW - Sec. 28 - T57 - R84 N/A N/A N/A 

57 -84-22-SESW Trib to Goose Creek Unpermitted SESW - Sec. 28 - T57 - R84 N/A N/A N/A 

57-85-14-NESE Sediment Draw Unpermitted NESE- Sec. 14- T57- R85 N/A N/A N/A 

57-85-15-NWNE 
Trib to East Fork 

Unpermitted NWNE- Sec. 15- T57- R85 N/A N/A N/A 
Early Creek 

57-85-2-SWSW Trib to Slater Creek Unpermitted SWSW - Sec. 2 - T57 - R85 N/A N/A N/A 

57-85-11-NWNE Trib to Slater Creek Unpermitted NWNE - Sec. 11 - T57 - R85 N/A N/A N/A 

57 -85-1-SESE Hidden Water Creek Unpermitted SESE- Sec. 1 - T57- R85 N/A N/A N/A 

57-84-7-NWNW Hidden Water Creek Unpermitted NWNW - Sec. 7 - T57 - R84 N/A N/A N/A 

57-84-7-NENE Hidden Water Creek Unpermitted NENE - Sec. 7 - T57 - R84 N/A N/A N/A 

57-84-5-SWNE 
Trib to Hidden Water 

Unpermitted SWNE - Sec. 5 - T57 - R84 N/A N/A N/A 
Creek 

~ ......... 
,..,.,~ 

c-:. 2: = Cft 

~~ 
< .......... 
~ 

-~ .. U'I 

r..:. 
~ 

..... 

Uses 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

to 
8 
0 
~ 

a= s· 
C"b 



DEQ 6-051

Table D6.1-1 0. Surface Features within 1 Mile of Project Area (Diversions) 
0 Location Appropriation (') Facility Name Stream Source Permit# Priority Date Applicant Uses r-t- (Tns-Rng-Sec-¥4 Y4) (cfs) 0 
0" Baldwin Ditch North Fork P14570.0D NENE- Sec. 1- T57- R85 08/08/1916 Mooty Baldwin 0.64 IRR_SW ('1) 
"'1 

Hidden Water l\:) 
0 Creek ..... 
~ East Side Ditch No. 2 Slater Creek P4077.0D NENW- Sec. 3- T57- R85 07/31/1902 ELIAS A. HART 0 .1 IRR_SW 

Hart Brothers Ditches Slater Creek P1317.0D NWNE- Sec. 3- T57- R85 06/15/1896 HART BROTHERS 1.87 IRR_SW 
(CHANGEDIN PART TO 
WILLIAMS 

Ferre Ditch Fork of Hidden P12438.0D NESE - Sec. 6 - T57 - R84 05/29/1914 CARMALLA FERRE DOM_SW; 
Water Creek IRR_SW; 

STO 

Earley Creek Ditch No. 1 East Fork Earley P3456 .0D NWSW- Sec. 10- T57- 10/07/1901 LUELLA MORROW 1.2 IRR_SW 
Creek R85 

Badger Ditch Badger Draw P5864.0D SWNW - Sec. 11 - T57 - 03/02/1904 ANNA SCHRIEBEIS 0 .23 IRR_SW 
R84 

Hall Ditch Draw P5195.0D NWSE- Sec. 11 - T57- 11/28/1902 John R. Bocek IRR_SW 
R85 

Landen Ditch Slater Creek P11695.0D NENW- Sec. 11 - T57- 01/29/1913 J AMES LANDEN 0.57 IRR_SW 
R85 

Power Ditch Tongue River P832l.OD NESW- Sec. 11- T57- 04/20/1908 W.E. Wagner POW 
R84 

Wagner No. 3 Ditch Tongue River P7820.0D NESW- Sec. 11 - T57- 04/25/1907 W.E. Wagner 1 IRR_SW 
R84 

- Earley Cr. Ditch No. 2 East Fork Earley P3459 .0D NWSW - Sec. 15 - T57 - 09/27/1901 LUELLA MORROW 0 .54 IRR_SW 
..... Creek R85 
.- Monroe & Williams Tongue River P1107.0D NWSW- Sec. 15- T57- 12/26/1895 JAMES MONROE 2 IRR_SW 
cr. R84 .. 
;;: Padlock Sprinkler System Big Goose Creek P22447.0D SWSW- Sec. 15 -T57- 05/14/1962 Big Hom Coal Co. 0.11 IRR_SW 

.... #5-G R84 
Ul Padlock Sprinkler System Tongue River P22445.0D NWSE- Sec. 15 -T57- 05/11/1962 Big Hom Coal Co. 0.15 IRR_SW 

#9-T R84 
Sheridan County Electric Tongue River P1118l.OD NWSW- Sec. 15- T57- 03/23/1912 Lee A. Bartel 5 POW 

0 Company Tunnel R84 
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Table D6.1-10. Surface Features within 1 Mile of Project Area (Diversions) (Continued) 

Facility Name Stream Source Permit# 
Location 

Priority Date Applicant 
(Tns-Rng-Sec-¥4 Y4) 

Sheridan County Electric Tongue River P5059.0E NWSW- Sec. 15- T57- 03/10/1937 Sheridan County 
Tunnel, 1st Enl. R84 Electric Co. 
McKinley Ditch Tongue River P1335.0D SWSE- Sec. 16- T57- 09/28/1896 MINNIE STONER 

R84 

Padlock Sprinkler System Tongue River P22443.0D SESW- Sec. 16- T57- 10/17 /1961 Big Hom Coal Co. 
#6-T, #7-T and #8-T R84 

Addleman Sprinkler Tongue River P30385.0D SWNW- Sec. 19- T57- 08/24/1989 Larry E. & Anna Lee 
R84 Pilch 

Buyok Irrigation System Tongue River P28382.0D SENW- Sec. 19-T57- 06/11/1982 Buyok Ranch 
R84 

JANE BUYOK DOMESTIC Tongue River P34669.0D SENW- Sec. 19-T57- 01/31/2011 JANEBUYOK 
PUMP R84 

Long's Ditch #1 Tongue River P21719.0D SWNE- Sec. 19-T57- 01/04/1956 WILLIAM & OLGA 
R84 LONG 

Long's Ditch #2 Monarch Slough P21720.0D SWNE- Sec. 19-T57- 01/04/1956 WILLIAM & OLGA 
R84 LONG 

Longs Ditch No. 1, -- P5856.0E SWNE- Sec. 19-T57- 04/17/1956 William Long 
Enlargement R84 

VANESSA DOMESTIC PUMP Tongue River P34570.0D SWNE- Sec. 19- T57- 03/14/2011 JOHN AND VANESSA 
R84 BUY OK 

Birchby Ditch Tongue River P1585.0D NESW- Sec. 20- T57- 09/21/1897 James Birchby 
R84 

Birchly Ditch {Enl. of} Tongue River Pl073.0E NWNE- Sec. 20- T57- 06/11/1903 James Birchly 
R84 

DR41299 WATER HAUL Tongue River P3474l.OD NWSE- Sec. 20- T57- 07/18/2012 WYDOT 
R84 

Monarch Pipe Line Tongue River P18765.0D SWNW - Sec. 20 - T57 - 09/03/1935 SHERIDAN WY COAL 
R84 CO. 

Padlock Sprinkler System Tongue River P22444.0D NWNW - Sec. 20 - T57 - 05/11/1962 Big Hom Coal Co. 
#1-T and #2-T R84 

Wyoming Coal Mining Co.s Tongue River P8297.0D SWNW - Sec. 20 - T57 - 03/16/1908 Wyoming Coal Mining 
Water Supply Ditch R84 Co. 

Appropriation 
Uses 

(cfs) 
MAN 

1.64 IRR_SW 

1.98 IRR_SW 

0.24 IRR_SW 

0.34 IRR_SW 

0.06 DOM_SW 

0 .34 IRR_SW; 
STO 

0 IRR_SW; 
STO 

0 RES 

0.06 DOM_SW 

1.71 IRR_SW 

0 DOM_SW; 
IRR SW 

1 TEM 

0 .26 IRR_SW 

0.21 IRR_SW 

2.5 MIN; 
MUN_SW; 

POW 
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Table D6.1-10. Surface Features within 1 Mile of Project Area (Diversions) (Continu ed) 

Facility Name Stream Source Permit# 
Location 

Priority Date Applicant 
(Tns-Rng-Sec-Y4 Y4) 

Howd Ditch Big Goose Creek P945.0D SWSW - Sec. 22 - T57 - 02/11/1895 THOMAS T. HOWD 
R84 

Padlock Sprinkler System Big Goose Creek P22446.0D SWSW - Sec. 22 - T57 - 05/14/1962 Big Hom Coal Co. 
#3-G and #4-G R84 
York Ditch {Enl. of} Tongue River P1128.0E SWNE - Sec. 22 - T57 - 11/09/1903 Rosa Masters 

R85 

BLEVINS DOMESTIC PUMP Tongue River P33816.0D NENE- Sec. 23- T57- R85 08/17/2007 STEPHANIE BLEVINS 
DIVERSION AND 

CLINTON KRUMM 

JOHNSON DOMESTIC Tongue River P33569.0D NENE - Sec. 23 - T57 - R85 08/11/2006 JOHN AND GAYLENE 
PUMP JOHNSON 

Kooi Coal Mining Co.s Water Tongue River P8298.0D NWNE- Sec. 23- T57- 03/16/1908 KOOI COAL MINING 
Supply Ditch R85 co. 
McPhillamey Ditch Tongue River P5016.0D NWNW - Sec. 23 - T57 - 08/25/1902 SARAH E . 

R85 MCPHILLAMEY 

McPhilloney (McPhillonay) Tongue River P1133.0E NWNW - Sec. 23 - T57 - 11/02/1903 Jesse McPhillamey 
Ditch {Enl. of} R85 

Smith Domestic Pump Tongue River P33570.0D NENE- Sec. 23- T57- R85 08/14/2006 Earl & Robin Smith 

Vannoy Pipeline Riverside Mine P24730.0D NENE- Sec. 23- T57- R85 03/31/1975 LANAINE VANNOY 
Draw 

B134035 & B134036 CB Big Goose Creek P34862.0D NWSW - Sec. 27 - T57 - 01/04/2013 WYDOT 
WATER HAUL R84 
Kuzara Sprinkler System Big Goose Creek P25555.0D SWSW- Sec. 27- T57- 10/29/1974 BETTY KUZARA 
No.5 R84 

Last Prospect Ditch Big Goose Creek P6746.0D SWSW - Sec. 27 - T57 - 05/15/1905 !DAM. HECHT 
R84 

Kuzara Sprinkler System Big Goose Creek P25553.0D SESE- Sec. 28- T57- R84 10/29/1974 BETTY KUZARA 
No.3 

Kuzara Sprinkler System Big Goose Creek P25554.0D SESE- Sec. 28- T57- R84 10/29/1974 BETTY KUZARA 
No. 4 

Padlock Sprinkler System Big Goose Creek P22442.0D NESE- Sec. 28- T57- R84 10/17/1961 Big Hom Coal Co. 
# 1-G and #2-G 

Appropriation 
Uses 

(cfs) 
1.07 DOM_SW; 

IRR SW 

0.47 IRR_SW 

0.79 IRR_SW 

0 .056 DSP 

0.056 DOM_SW 

MIN; 
MUN_SW 

0 .74 IRR_SW 

IRR_SW 

DOM_SW 

0.08 IRR_SW 

1 TEM 

0 .04 IRR_SW 

IRR_SW 

0 .34 IRR_SW 

0 .05 IRR_SW 

0 .31 IRR_SW 
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Table D6.1-ll. Surface Water Monitoring Locations 

Location 
Monitoring Type and Frequency of 

Site ID Stream Northing Easting Device1
'
2 Measuremene Qtr-Qtr SEC T(N) R(W) 

(WY83ECF) (WY83ECF) 

SM578512-SW-1 Slater Creek SE-SW 12 57 85 1,940,409 1,381,960 Flowmeter Continuous Recorder 

Continuous Recorder, Pump sampler 

SM578418-SW-1 Slater Creek SE-SW 18 57 84 1,935,703 1,386,326 
Flowmeter and water quality sampler based on 
Pump Sampler precipitation event, Monthly grab 

sample is water is present 

SM578409-SW -1 
Hidden 

SW-NW 9 57 84 1,942,831 1,395,621 Flowmeter Continuous Recorder 
Water Creek 

SM578415-SW-1 
Hidden 

SE-NW 15 57 84 1,938,209 1,402,426 Flowmeter Continuous Recorder Water Creek 

Notes: 1Flow meter is a Teledyne Isco Signature Flow Meter with integral bubbler level sensor (330 Bubbler Module). 
2Pump sampler is a Teledyne Isco 6712 Full-Size Portable Sampler. 
3Flow meters and pump samplers were inactive during the winter to avoid damage to the equipment. 
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RAMACO Brook Mine 

Table D6.1-12. Water Quality Constituents 

Constituent Source 1
'
2 Holding Time Analytical Method 

pH GW,SW At time of Sample SM 4500 H B 

Electrical Conductivity GW,SW 28 Days SM 2510B 

Total Dissolved Solids (180) GW,SW 7 Days SM 2540 

Sodium Adsorption Ratio (SAR) GW, SW NA Calculation 

Alkalinity, Total (as CAC03) GW,SW 14 Days SM 2320B 

Alkalinity, carbonate (as C03) GW,SW 14 Days SM 2320B 

Alkalinity, Hydroxide (as OH) GW,SW 14 Days SM 2320B 

Ammonia Nitrogen (as N) GW,SW 28 Days EPA 350.1 

Total Suspended Solids sw 7 Days SM 2540 

Turbidity sw 48 Hours SM 2130 

Nitrate+ Nitrite as N GW,SW 28 Days EPA 353.2 

Alkalinity, bicarbonate as HC03 GW,SW 14 Days SM 2320B 

Boron GW,SW 180 Days EPA 200.7 

Barium GW,SW 180 Days EPA 200.8 

Copper GW,SW 180 Days EPA 200.8 

Fluoride GW,SW 28 Days SM 4500FC 

Sulfate GW,SW 28 Days EPA 300.0 

Aluminum GW,SW 180 Days EPA 200.7 

Arsenic GW,SW 180 Days EPA 200.8 

Cadmium GW,SW 180 Days EPA 200.8 

Calcium GW,SW 180 Days EPA 200.7 

Chloride GW,SW 28 Days EPA 300.0 

Chromium GW,SW 180 Days EPA 200.7 

Iron GW,SW 180 Days EPA 200.7 

Total Iron GW,SW 180 Days EPA 200.7 

Lead GW,SW 180 Days EPA 200.8 

Magnesium GW, SW 180 Days EPA 200.7 

Manganese GW,SW 180 Days EPA 200.7 

Total Manganese GW,SW 180 Days EPA 200.7 

Molybdenum GW,SW 180 Days EPA 200.8 

Nickel GW,SW 180 Days EPA 200.7 

Potassium GW,SW 180 Days EPA 200.7 

Selenium GW,SW 180 Days EPA 200.8 

Sodium GW,SW 180 Days EPA 200.7 

Mercury GW, SW 28 Days EPA 245.1 

Total Mercury GW,SW 28 Days EPA 245.1 

Zinc GW,SW 180 Days EPA 200.7 

Notes: 1SW =Surface Water Monitoring, GW =Groundwater Monitoring 
2Surface and groundwater monitoring was conducted in accordance with WDEQ/LQD Guideline 8 

TFN 6 2/025 
RECD NOV 14,2014 

October 2014 D6-T18 



DEQ 6-056

::a ..... ""..., c-;):::z 
CIICD 

~~ c::::;; 
-~ -lloo.U'I 

t-.:1 
c= -,.J::Io, 

tj 
0'1 

~ -\0 

Table D6 1-13 Surface Water Quality Monitoring Results 

Parameter Units 
578409-SW 

Sep-13 Oct-13 Apr-14 May-14 Jul-14 Sep-14 Sep-13 
Sample Type DRY DRY DRY DRY DRY DRY DRY 
Field 
Field Conductivity 11mhos/cm 
Field pH s.u. 
Field turbidity NT Us 
Temperature DegC 
General 
Alkalinity (as CaC03) mg/L 
Ammonia mg/L 
Ruoride mg/L 
Hardness (as CaC03) mg/L 
Hydroxide mg/1.. 
Laboratory conductivity 11mhos/cm 
Dissolved oxygen mg/1.. 
Laboratory pH s.u. 
Laboratory turbidity NTUs 
Nitrate/Nitrite mg/L 
Total Dissolved Solids mg/L 
Total Suspended Solids mgll 
Sodium Adsorption Ratio (SAR) unitless 
Major Ions 
Calcium mg/L 
Magnesium mg/L 
Potassium mg/L 
Sodium mg/L 
Bicarbonate mg/L 
Carbonate mg/L 
Chloride mg/L 
Sulfate mg/L 
Metals 
Aluminum. dissolved mg/1.. 
Arsenic. dissolved mg/1.. 
Barium. dissolved mg/L 
Boron. dissolved mg/1.. 
Cadmium. dissolved mg/L 
Chromium, dissolved mg/1.. 
Copper. dissolved mg/1.. 
Iron. dissolved mg/1.. 
Iron. total mg/1.. 
Lead. dissolved mg/1.. 
Manganese. dissolved mg/1.. 
Manganese. total mg/1.. 
Mercury. dissolved mg/1.. 
Molybdenum. dissolved mg/1.. 
Nickel. dissolved mg/1.. 
Selenium. dissolved mg/L 
Zinc. dissolved mg/L 
QA/QC 
Anion Sum meq/L 
Cation Sum meq/L 
Total Anion/Cation Balance % 

11 otal U1sso1Vea ::;o11ds (calc) mg/L 

Note: GS =Grab Sample Collected 
LF = Low flow recorded by sampler. Flow level wasn't enough to sample. 

578415-SW 

Oct-13 Apr-14 May-14 Jul-14 Sep-14 
DRY DRY DRY DRY DRY 
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Table D6 1-13 Surface Water Quality Monitoring Results (Continued) 

Parameter Units 
578418-SW 

Sep-13 Oct-13 Apr-14 May-14 Jul-14 Sep-14 Sep-13 
Sample Type DRY DRY GS DRY LF LF DRY 
Field 
Field Conductivity IJ.ITlhosJcm 1851 
FleJdpH s.u. 8·.48 
FJeld turbidity NT Us 16.92 
Temperature OegC lL.1 
General 
Alkalinity (<IS CaCOS) mg/L 340 
Ammonia mg/L <0.1 
Fluoride mQIL 0.6 
Hardness (as CaC03) mg/L 816 
Hydroxide mgJL <5 
Laboratory conductivity IJ.ITlhostcm 1890 
Dissolved oxygen mg/L 10 
Laboratory pH s.u. 8.4 
Laboratory turbidity NTUs 13.9 
Nitrate/Nitrite mg/L <0.1 
Total Dissolved Solids mg/L 1560 
Total Suspended Solids mg/L 9 
Sodium Adsorption Ratio (SAR) unitfess 2.2 
Major Ions 
Calcium mgll 104 
Magnesium mg/L 136 
Potassium mg/L 16 
Sodium mg/L 147 
Bicarbonate mg/L 395 
Carbonate mg/L 10 
Chloride mgll 8 
Sulfate mg/L 732 
Metals 
Aluminum. dissolved mg/L 0.6 
Arsenic. dissolved mg/L <0.005 
Barium, dissOlved mgJL <0.1 
Boron. dissolved mg/L 0.2 
Cadmium. dissolved mg/L <0.001 
Chromium, dissolved mg/L <0.01 
Copper, dissolved mgJL <0.01 
Iron, dissOlved mg/L 0 .35 
Iron, total mg/L 0.39 
Lead, dissolved mg/L <0.02 
Manganese, dissolved mg/L 0.12 
Manganese, total rpg/L 0.13 
Mercury, dissolved mg/L <0.001 
Molybdenum, dissolved mg/L <0.02 
Nickel , dissolved mg/L <0.01 
Selenium, dissolved mg/L <0.005 
lin~. dissolved mg/L <0.01 
QA/QC 
Anion Sum meq/L 22.27 
Cation SUm meq/L 23.11 
Total Anion/Cation Balance % 1-84 
Total Disso vee :>Olios ca c) mg/L U:>U 

Note: GS =Grab Sample Collected 
LF = Low flow recorded by sampler. Flow level wasn't enough to sample. 

578512-SW 

Oct-13 Apr-14 M ay-14 Jul-14 Sep-14 
DRY GS DRY DRY LF 

1504 
8.58 

17.84 
13.8 

303 
<0.1 
0.5 
65~ 
<5 

1540 
10 
8.4 

13.4 
<0.1 
1220 

8 
1.9 

87 
106 
11 
112 
347 
11 
5 

550 

<0.1 
<0.005 

<0.1 
0.1 

<0.001 
<0.01 
<0.01 
<0.05 
035 

<0.02 
0.08 
0:09 

<0.001 
<0.02 
<0.01 

<0.005 
<0.01 

17.68 
18.23 
1.53 
lU:>U 
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Table D6.2-l. Summary of Groundwater Monitoring Wells1 
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Location Ground Measuring 
Ground Surface Point Well :Number 

Elevation Elevation SEC T(NI R(W) Coordinates 

Northing Easting 
(ftl (ftl 

578409-CRN 9 57 84 1,940,097 1,399,549 3,710.1 3,712.7 

578409-CRN-OB 9 57 84 1,940,108 1,399,538 3,710.3 3,713.0 

578409-MST 9 57 84 1,940,088 1,399,559 3,709.8 3,712.4 

578409-MST-OB 9 57 84 1,940,085 1,399,547 3,710.3 3,713.3 

578409-UBN 9 57 84 1,940,077 1,399,568 3,709.7 3 ,712.1 

578415-CRN-MST 15 57 84 1,936,078 1,404,292 3,611.4 3,614.3 

578418-AL 18 57 84 1,935,962 1,386,058 3,687.5 3,690.2 

578418-CRN 18 57 84 1,936,928 1,387,102 3,882.4 3,884.5 

578418-MST 18 57 84 1,936,923 1,387,131 3,883.6 3,885.8 

578510-CRN 10 57 85 1,941,542 1,371,807 3,962.4 3,965.4 

578510-MST 10 57 85 1,941,558 1,371,823 3,962.4 3,964.4 

578511-CRN 11 57 85 1,940,246 1,377,926 3,893.8 3,896.1 

578511-MST 11 57 85 1,940,244 1,377,945 3,894.0 3,896.4 

578512-AL 12 57 85 1,940,880 1,381,530 3,758.0 3,760.5 

578512-CRN 12 57 85 1,943,160 1,382,758 3,931.0 3,932.5 

578512-MST 12 57 85 1,943,172 1,382,743 3,930.9 3,932.7 

578513-AL 13 57 85 1,938,634 1,383,970 3,721.9 3,724.0 

578513-CRN 13 57 85 1,938,329 1,381,665 3,847.7 3,850.0 

578513-MST 13 57 85 1,938,341 1,381,680 3,848.4 3,850.6 

578417-MST" 17 57 84 1,939,175 1,391,382 3,925.9 3,928.7 

57~417-CRN' 17 57 84 1,939,152 1,391,364 3,926.4 3,929.1 

57~408-MST" 8 57 84 1,941,802 1,394,423 3,887.9 3,890.5 

574408-CRN5 8 57 84 1,941,810 1,394,416 3,887.7 3,890.0 

! Notes: 1 -Exhibit 06.2 1 presents the location of the morutor wells. 
2Reflects field measured depth from drilling log. 
3Formation packer was not installed in any of the groundwater wells. 
42-inch diameter piezometers installed in core hole cluster R13-012. 
52-inch diameter piezometers installed in core hole cluster R13-018. 

Depths (ftl 

Height Geologic 
Casing Drill Bit 

Date 
(ftl Perforation Diameter Diameter 

Total2 Casing Formation 
(in I (in I 

Completed 
Interval 

2.6 109 88 88-108 Carney Coal 5 9.875 1-0ct-13 

2.7 110 89 89-109 
Carney Coal 

5 9.875 1-0ct-13 
Observ 

2.6 122 115 115-120 Masters Coal 5 9.875 1-0ct-13 

3 122 116 116-121 
Masters Coal 

5 9.875 
Observ 

2-0ct-13 

2.4 142 130 130-140 
Masters Coal 

5 
Underburden 

9.875 1-0ct-13 

2.9 182 121 121-141 
Carney and 

5 9.875 9-0ct-13 
Masters Coal 

2.7 27 5 5-25 Alluvium 5 9.875 30-Sep-13 

2.1 153 132 132-152 Carney Coal 5 9.875 19-Sep-13 

2.2 183 176 176-182 Masters Coal 5 9.875 16-Sep-13 

3 91 78 78-90 Carney Coal 5 9.875 24-Sep-13 

2 146 141 141-146 Masters Coal 5 9.875 24-Sep-13 

2.3 128 119 119-127 Carney Coal 5 9.875 23-Sep-13 

2.4 157 152 152-157 Masters Coal 5 9.875 23-Sep-13 

2.5 22 5 5-20 Alluvium 5 9.875 25-Sep-13 

1.5 62 35 35-55 Carney Bum 5 9.875 20-Sep-13 

1.8 114 109 109-114 Masters Coal 5 9.875 20-Sep-13 

2.1 22 5 5-20 Alluvium 5 9.875 30-Sep-13 

2.3 116 107 107-115 Carney Coal 5 9.875 25-Sep-13 

2.2 142 137 137-142 Masters Coal 5 9.875 25-Sep-13 

2.8 163 156 156-161 Masters Coal 2 5.125 21-Aug-13 

2.7 140 118 118-140 Carney Coal 2 5.625 21-Aug-13 

2.6 118 113 113-118 Masters Coal 2 5.125 3-Sep-13 

2.3 124 86 86-96 Carney Coal 2 5.125 3-Sep-13 
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Table D6.2-2. Summary of Aquifer Test Data 
0 
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tv 
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Test 
Well 

Number 

578409 
MST-1 

578409 
CRN-1 

::a ...... 
,....,~ 

~= -= a) 

~~ 
-<-.... 

C» 

-~ ... c.n 

~ 
C» -.... 
0 
0\ 
~ 
tv 
tv 

Date 
Geologic 

of Type of Analysis 
Formation 

Test 

Masters 
Theis Drawdown, Cooper 

11/12/2013 Jacob Straight Line 
Coal 

Drawdown, Theis Recovery 

Carney 
Theis Drawdown, Cooper 

11/14/2013 Jacob Straight Line 
Coal 

Drawdown, Theis Recovery 

Observation 
Well 

Number 

578409 
MST-OB 

578409 
CRN-OB 

Observation Length 
Aquifer Parameters 

Production 
Well of 

Rate Spec. Aquif Hyd Trans. Storage Distance Test Cap. Thick Cond (gpm) (ft2 /day) Coefficient (ft) (min) (gpm/ft) (ft:) (ft/day) 

12.8 644 0.33 0.030 3.2 5 0.54 0.000249 

15.4 646 0.33 0.046 5.6 18 0.31 0.000364 

tJj 
'"1 
0 
0 
~ 

~ s· 
(1) 
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Table D6.2-3. Groundwater Quality Monitoring Results For Alluvium 

Parameter Units 578418-AL 578512-AL 578513-AL 
3Q13 4Q13 1Q14 2Q14 3Q13 4Q13 1Q14 2Q14 3Q13 4Q13 1Q14 2Q14 

Field 
Field Conductivity llmhos/cm 1179 3050 5180 5460 5370 5530 4870 5130 4900 4686 
Field pH s.u. 8.72 7.67 8.02 7.22 7.59 7.33 7.95 7.18 7.57 7.26 
Field turbidity NTUs 257 38.2 3.51 20 173 21.6 2.05 0.57 0.93 0.17 
Depth to Water ft 20.65 20.78 Dry Dry 4.03 3.81 3.67 3.61 9.51 9.36 7.66 6.18 
Temperature DegC 12.3 9.6 13.4 10.5 9.6 16.3 12.3 10.2 9.9 17.5 
General 
Afkalinitv (as CaC03) mq/L 205 411 638 662 652 655 636 674 651 661 
Ammonia mg/L <0.1 <0.1 <0.1 <0.1 0.2 0.2 <0.1 <0.1 <0.1 <0.1 
Fluoride mg/L 1.1 1.2 1 1 0.9 0.8 0.9 0.8 0.8 0.7 
Hardness (as CaC03) mg/L 254 909 2840 2560 2920 2640 2340 2240 2350 2030 
Hydroxide mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 
Laboratory conductivity llmhos/cm 1160 2800 5650 5370 5340 5190 4800 4980 4670 4380 
Laboratory pH s.u. 8.4 8.3 8 8 7.9 8.1 8 8 7.9 8.1 
Nitrate/Nitrite mg/L 1.4 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Total Dissolved Solids mg/L 760 2220 5210 5150 4590 5300 4530 4790 4610 3730 
Sodium Adsorption Ratio (SAR) unitless 4.3 4.8 4 4 3.9 3.6 4.3 4.1 3.9 4.1 
Major Ions 
Calcium mg/L 26 114 369 322 360 324 275 267 272 235 
Magnesium mg/L 46 152 466 427 490 444 401 383 406 352 
Potassium mg/L 13 22 26 23 23 20 33 26 25 29 
Sodium mg/L 159 332 490 465 488 431 474 448 435 426 
Bicarbonate mg/L 242 501 778 807 795 799 776 823 794 806 
Carbonate mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 
Chloride mg/L 9 14 17 17 22 16 22 22 24 17 
Sulfate mg/L 393 1200 2990 3130 2990 3050 2910 2740 27 90 2460 
Metals 
Aluminum, dissolved mg/L <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 0.1 <0.1 
Arsenic, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Barium. dissolved mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -Boron, dissolved mg/L 0.2 0.3 0.4 0.4 0.3 0.4 0.4 0.4 0.5 0.3 

-. Cadmium, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
:z: Chromium, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

eft Copper, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

... Iron. dissolved mg/L <0.05 <0.05 0.91 0.92 1.04 0.86 <0.05 <0.05 0.09 <0.05 -Iron, total mg/L 2.24 0.8 0.96 5.29 25.4 5.17 0.1 0.08 0.11 0.06 

= Lead, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 ...... Manganese, dissolved mg/L <0.02 0.03 2.28 1.92 2.13 1.72 0.37 0.35 0.31 0.23 ...... 
Manganese, total mg/L 0.16 0.07 2.2 2.69 2.71 2.34 0.62 0.47 0.39 0.29 
Merct.VY, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Molybjlenum, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Nicket-, dissolved mg/L <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Selenium, dissolved mg/L 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Zinc, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
QA/QC 
Anion Sum meq/L 12.67 33.73 75.49 78.95 75.89 77.06 73.93 71.21 71.79 64.97 
Cation Sum meq/L 12.32 33.2 78.72 71.99 80.14 71.97 68.24 65.04 66.52 59.95 
Total Anion/Cation Balance % 1.43 0.79 2.09 4.6 2.72 3.41 4 4.52 3.8 4.02 
Total Dissolved Solids (calc} mg/L 780 2080 4740 4780 4760 4680 4500 4290 4340 3920 
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Table D6.2-4. Groundwater Quality Monitoring Results For Ccuney 

Parameter Units 578408-CRN 578409-CRN 578409-CRN-08 
3Q13 4Q13 1Q14 2Q14 3Q13 4Q13 1Q14 2Q14 3Q13 4Q13 1Q14 2Q14 

Field 
Field Conductivity ~mhos/em 2440 2650 2600 2700 1977 2390 1960 1944 
Fleld pH s.u. 7.79 6.88 7.22 6.91 8.04 7.25 7.62 7.38 
Field turbidity NT Us 370 355 65.9 64.7 91.9 15.13 4.36 3.9 
Depth to Water ft 87.66 87.7 87.7 87.71 Well 578409-CRN-OB Sampled 85.99 90.76 90.78 89.87 
Temperature DegC 13.3 10.4 9.1 13.7 10.3 10.2 11.9 14.6 
General 
Nkalinity (as CaC03) mg/L 577 584 605 613 421 509 473 510 
Ammonia mg/L <0.1 0.2 0.4 0.6 1.5 4.2 5.1 5.2 
Fluoride mg/L 0.7 0.7 0.7 0.7 0.5 0.6 0.6 0.6 
Hardness (as CaC03) mg/L 1300 1380 1430 1420 879 730 665 588 
Hydroxide mg/L <5 <5 <5 <5 <5 <5 <5 <5 
Laboratory conductivity ~mhos/em 2290 2470 2480 2440 2020 2200 2100 1950 
Laboratory pH s.u. 7.9 7.9 7.9 7.6 8.1 8.2 8.1 7.9 
Nitrate/Nitrite mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Total Dissolved Solids mg/L 1870 2000 2040 2190 1510 1560 1450 1410 
Sodium Adsorption Ratio (SAR) unitless 1 0.9 0.9 0.9 2.3 3.6 4.3 4.2 
Major Ions 
Calcium mg/L 165 173 177 175 127 110 101 91 
Magnesium mg/L 214 232 240 238 136 111 100 88 
Potassium mg/L 27 30 29 29 18 22 21 20 
Sodium mg/L 82 79 82 79 156 226 253 235 
Bicarbonate mg/L 705 712 738 748 513 621 577 622 
Carbonate mg/L <5 <5 <5 <5 <5 <5 <5 <5 
Chloride mg/L 8 9 8 9 12 11 12 10 
Sulfate mg/L 918 963 973 969 778 753 655 637 
Metals 
Numinum, dissolved mgll <0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 
Arsenic, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Barium,, dissolved mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -Boron. dissolved mg/L 0.5 0.5 0.5 0.5 0.2 0.2 0.2 0.2 -- Cadmium, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Chromium. dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

""" Cqm>er. dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
N Iron. dissolved mg/L <0.05 0.05 0.14 0.13 <0.05 <0.05 <0.05 <0.05 

Iron, total mg/L 4.57 2.85 1.05 0.96 1.36 0.19 0.12 0.33 
... Lead. dissolved mgll <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
u Manganese, dissolved mgll 0.44 0.64 0.51 0.4 0.09 0.19 0.14 0.11 

Manganese, total mgll 0.54 0.81 0.5 0.43 0.17 0.23 0.15 0.12 
Mercury, dissolved mgll <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Molybdenum. dissolved mgll <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Nickel, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Selenium. dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Zinc, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 
QA/QC 
Anion Sum meq/L 30.94 31.99 32.63 32.71 24.97 26.19 23.47 23.75 
Cation Sum meq/L 30.16 31.87 32.9 32.52 24.94 24.97 25.19 22.83 
Total Anion/Cation Balance % 1.27 0.19 0.4 0.28 0.05 2.38 3.53 1.98 
Total Dissolved Solids (calc) mg/L 1760 1830 1870 1870 1480 1540 1430 1390 
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Table D6 2-4 Groundwater Quality Monitoring Results For Carney (Continued} 

Parameter 

Field 
Field Conductivity 
Reid pH 
Field turbidity 
Depth to Water 
Temperature 
Geneml 
Alk.alinit:v (as CaC031_ 
Ammonia 
FJuoriae 
Hardness (as CaC03) 
HydroXide 
Laboratory conductivity 
Laboratory pH 
Nitrate/Nitrite 
Total Dissolved Solids 
Sodium Adsorption Ratio (SAR) 
Major Ions 
Calcium 
Magnesium 
Potassium 
Sodium 
Bicarbonate 
Carbonate 
Chloride 
Sulfa1e 
Metals. 
Aluminum, dissolved 
Arsenic, dissolved 
Barium, dissolve_d 
Boron, dissolved 

..,. Cadmium, dissolved 
Chromium, dissolved ..... Copper, dissolved 

,...,. Iron, dissolved ·-·"" ,c:;~ -...... ~ron, to1al 
ead, dissolved 

!Manganese, dissolved 
Manganese, total 
Mercury, dissolved 
Molybdenum, dissolved 
Nickel, dissolved 
Selenium, dissolved 
Zinc, dissolved 
QA/QC 
Anion Sum 
Cation Sum 
Total Anion/Cation Balance 
Total Dissolved Solids (calc) 

Units 
3Q13 

tm1hos/cm 1421 
s.u. 8.16 

NT Us 302 
ft 133.05 

Deg C 14.6 

mgfl 465 
mg/L 2.7 
mg/L 1.9 
mg/L 147 
mg/L <5 

tmlhos/cm 1420 
s.u. 8.3 

mg/L -.:0.1 
mg/L 880 

unitless 9.8 

mg!L 19 
mg/1__ 24 
mg/L 15 
mg!L 272 
mgll 563 
mg/L <5 
mgJL 7 
mg/L 242 

mg/L 0.9 
mg!L <0.005 
mg/L <0.1 
mg/L 0.1 
mg/L <0.001 
mg,L <0.01 
mg,L <0.01 
mg,L 0.21 
mg,L 3.56 
mg,_L <0.02 
mg,L 0.07 
mg,L 0.19 
mg/L <0.001 
mg/L <0.02 
mg/L <0.01 
mg/L <0.005 
mg/L <0.01 

meq/L 14.64 
meq/L 15.37 

% 2.4-2 
mg/L 860 

578417-CRN 
4Q13 1Q14 2Q14 3Q13 

1483 1347 1375 
7.39 7.76 7.56 
615 971 998 

133.31 133.13 133.55 DRY 
9.9 9.5 18 

508 449 430 
3.6 1.7 0.5 
1.9 1.9 1.8 
150 151 143 
<5 <5 <5 

1450 1400 1370 
8.3 8.2 8.3 

<0.1 2.3 4.6 
880 890 870 
9.2 10 8.9 

19 18 17 
25 26 24 
17 16 15 

258 282 245 
607 548 513 

6 <5 6 
8 8 7 

255 250 258 

0.4 0.3 <0.1 
<0.005 <0.005 <0.005 

<0.1 <0.1 <0.1 
0.1 0.1 <0.1 

<0.001 <0.001 <0.001 
<0.01 <0.01 <0.01 
<0.01 <0.01 <0.01 
0.22 0.08 <0.05 
12.7 11.3 12.9 

<0.02 <0.02 <0.02 
0.06 0.02 <0.02 
0.18 0.11 0.1 

<0.001 <0.001 <0.001 
<0.02 <0.02 <0.02 
<0.01 <0.01 <0.01 

<0.005 <0.005 <0.005 
<0.01 <0.01 <0.01 

15.76 14.67 14.61 
14.66 15.81 13.95 
3.6 3.74 2.29 
890 880 850 

578418-CRN 578510-CRN 
4Q13 1Q14 2Q14 3Q13 4Q1 3 1Q14 2014 

DRY DRY DRY DRY DRY DRY DRY 
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Table D6.2-4. Groundwater Quality Monitoring Results For Carney (Continued) 

Parameter Units 
578511-CRN 578512-CRN 578513-CRN 

3Q13 4Q13 1Q14 2Q14 3Q13 4Q13 1014 2Q14 3Q13 4Q13 1Q14 2Q14 
Field 
Field Conductivity j.UTlhos/cm 3280 3800 3690 4050 
Field pH s.u. 8.33 7.41 7.66 7.42 
Field turbidity NTUs 86.7 72.6 28.3 88.5 
Depth to Water ft 119.53 119.63 119.59 119.58 DRY DRY DRY DRY DRY DRY DRY DRY 
Temperature DegC 16.8 10 12.3 18.2 
General 
Alkalinity (as CaC03) mQIL 525 678 737 823 
Ammonia mQIL 6.8 6.7 7.6 6.4 
Fluoride mg/L 1.1 1.1 1 0.9 
Hardness (as CaC03) ~giL 565 552 542 581 
Hydroxide mg/L <5 <5 <5 <5 
Laboratory_ conductivity j.J.mhosfcm 3400 3570 3660 3810 
Laboratory pH s.u. 8.2 8.2 8 8.2 
Nitrate!Nitrite mg/L 7.9 1.7 <0.1 <0.1 
Total Dissolved Solids mg!L 2400 2910 3150 2650 
Sodium Adsorption Ratio (SAR) unitless 9.8 11.6 12.6 12.4 
Major Ions 
Calcium mgJL 85 79 76 78 
Magnesium mQIL 86 86 86 94 
Potassium mg/L 26 28 24 25 
Sodium mg/L 535 625 675 690 
Bicarbonate mg/L 641 827 899 1000 
Carbonate mg/L <5 <5 <5 <5 
Chloride mg/L 24 26 27 27 
Sulfate. mg/L 1110 1270 1230 1340 
M"etals 
Aluminum. dissolved mg/L <0.1 <0.1 <0.1 <0.1 
Arsenic, dissolved mg!L <0.005 <0.005 <0.005 <0.005 
Barium, dissolved mg/L <0.1 <0.1 <0.1 <0.1 

..... Boron, dissolved mg!L 0.3 0.2 0.2 0.2 ..., Cadmium. dissolved mg/L <0.001 <0.001 <0.001 <0.001 
::z: Chromium, dissolved mg!L <0.01 <0.01 <0.01 <0.01 

0:1 Copper. dissolved mg/L <0.01 <0.01 0.02 <0.01 

... Iron. dissolved mg!L <0.05 <0.05 0.07 0.18 -Iron. total mg/L 0.18 1.03 0.38 1.63 
c:::::::l Lead. idissolved mg!L <0.02 <0.02 <0.02 <0.02 
........ Manganese, dissolved mg/L 0.19 0.48 0.53 0.47 - Mang nese, total mg!L 024 0.66 0.7 0.51 

Mere lry. dissolved mg/L <0.001 <0.001 <0.001 <0.001 
Molyt ~enum , dissolved mg!L <0.02 <0.02 <0.02 <0.02 
Nicke . dissolved mg!L <0.01 <0.01 <0.01 <0.01 
Selenium, dissolved mg!L 0.005 <0.005 <0.005 <0.005 
Zinc. dissolved mg/L <0.01 <0.01 <0.01 <0.01 
QA/QC 
Anion Sum meq/L 34.94 40.99 41.22 45.05 
Calion Sum rneq/L 35.74 38.92 41 .37 42.72 
Total Anion/Cation Balance % 1.12 2.58 0.18 2.65 
Total Dissolved Solids (calc) mg/L 2220 2530 2560 2740 
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Table D6.2-5. Groundwater Quality Monitoring Results For Masters 

Parameter Units 
578408-MST 

3013 4013 1014 2014 
Field 
Field Conductivity 11mhos/cm 2380 2430 1984 1982 
Field pH s.u. 7.38 6.53 6.87 6.62 
Field turbidity NT Us 552 518 53.7 20.3 
Depth to Water ft 104.49 105.89 102.93 99.82 
Temperature DegC 13.7 10.3 9.4 14.5 
Gene raJ 
Alkalinity (as CaC03) mg/L 464 472 496 462 
Ammonia mg/L 3.1 4.2 5.4 5 
Fluoride mg!L 0.5 0.5 0.5 0.5 
Hardness (as CaC03) mg/L 1040 1040 1020 950 
Hydroxide mg/L <5 <5 <5 <5 
Laboratory conductivity 11mhos/cm 2230 2230 2120 1980 
Laboratory pH s.u. 7.6 7.8 7.6 7.8 
Nitrate/Nitrite mg/L <0.1 <0.1 <0.1 <0.1 
Total Dissolved Solids mg/L 1720 1690 1650 1570 
Sodium Adsorption Ratio (SAR) unitless 1.9 1.7 1.6 1.4 
Major Ions. 
Calcium mg/L 129 124 120 112 
Magnesium mg/L 174 177 175 163 
Potassium mg/L 29 30 28 27 
Sodium mg/L 140 129 114 101 
Bicarbonate mg/L 566 576 605 563 
Carbonate mg!L <5 <5 <5 <5 
Chloride mg/L 8 7 7 7 
Sulfate mg/L 891 858 767 742 
Metals 
Aluminum, dissolved mg/L 0.8 <0.1 <0.1 <0.1 
Arsenic, dissolved mg/L <0.005 <0.005 <0.005 <0.005 
Barium. dissolved mg/L <0.1 <0.1 <0.1 <0.1 
Boron, dissolved mg/L 0.4 0.4 0.4 0.4 
Cadmium, dissolved mg/L <0.001 <0.001 <0.001 <0.001 
Chromium, dissolved mg/L <0.01 <0.01 <0.01 <0.01 
Copper. dissolved mg/L <0.01 <0.01 <0.01 <0.01 
Iron. dissolved mg/L 0.68 0.61 0.59 0.37 
Iron. total mg/L 5.95 3.53 1.41 0.77 
Lead. dissolved mg/L <0.02 <0.02 <0.02 <0.02 
Manganese. dissolved mg/L 0.92 0.29 0.15 0.07 
Manganese, total mg/L 0.94 0.36 0.16 0.07 
Mer ury. dissolved mg/L <0.001 <0.001 <0.001 <0.001 
Mo~ bdenum, dissolved mg/L <0.02 <0.02 <0.02 <0.02 
Nick ~1 . dissolved mg/L <0.01 <0.01 <0.01 <0.01 
Selenium, dissolved mg/L <0.005 <0.005 <0.005 <0.005 
Zinc, dissolved mg/L 0.02 <0.01 <0.01 <0.01 
QA/OC 
Anion Sum meq/L 28.07 27.54 26.09 24.9 
Cation Sum meq/L 27.86 27.07 26.43 24.45 
Total Anion/Cation Balance % 0.36 0.85 0.64 0.91 
Total Dissolved Solids (calc) mg!L 1650 1610 1510 1430 

578409-MST 578409-MST -OB 
3013 4013 1014 2014 3013 4013 1014 2014 

2450 2470 2310 2390 
8.49 7.7 8.05 7.82 
78.1 1.45 1.86 0.36 

101.18 101.1 101.21 100.95 Well 578409-MST Sampled 
13.9 10.7 12.8 17.2 

577 655 658 655 
2 4 3.3 3.1 

1.4 1.5 1.5 1.4 
171 91 89 86 
<5 <5 <5 <5 

2300 2260 2230 2150 
8.4 8.4 8.4 8.2 
0.4 <0.1 <0.1 0.5 

1500 1510 1430 1520 
16.1 22 24.2 24.2 

29 16 16 15 
24 12 12 12 
15 16 15 14 

484 484 525 516 
685 773 775 799 

9 12 13 <5 
10 9 9 9 

560 497 449 477 

0.3 <0.1 <0.1 <0.1 
<0.005 <0.005 <0.005 <0.005 

<0.1 <0.1 <0.1 <0.1 
0.2 0.1 0.1 0.1 

<0.001 <0.001 <0.001 <0.001 
<0.01 <0.01 <0.01 <0.01 
<0.01 <0.01 <0.01 <0.01 
0.12 <0.05 <0.05 <0.05 
1.13 0.06 <0.05 <0.05 

<0.02 <0.02 <0.02 <0.02 
0.08 0.21 0.23 0.2 
0.11 0.22 0.24 0.23 

<0.001 <0.001 <0.001 <0.001 
<0.02 <0.02 <0.02 <0.02 
<0.01 <0.01 <0.01 <0.01 
<0.005 <0.005 <0.005 <0.005 
<0.01 <0.01 <0.01 <0.01 

23.58 23.78 22.83 23.37 
25.01 23.29 25.21 24.74 
2.94 1.04 4.94 2.83 
1470 1430 1420 1440 
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Table D6.2-5. Groundwater Quality Monitoring Results For Masters (Continued) 

Parameter Units 
578417-MST 

3Q13 4Q13 1Q14 2Q14 3Q13 
Field 
Field Conductivity llmhos/cm 
Field pH s.u. 
Field turbidity NT Us 
Depth to Water ft DRY DRY DRY DRY DRY 
Temperature DegC 
General 
Alkalinity (as CaC03) mg/L 
Ammonia mg/L 
Fluoride mg/L 
Hardness (as CaC03}_ mg/L 
Hydroxide mg/L 
Laboratory conductivity llmhos/cm 
Laboratory pH s.u. 
Nitrate/Nitrite mg/L 
Total Dissolved Solids mg/L 
Sodium Adsorption Ratio (SAR) unitless 
Maiorlons 
Calcium mg/L 
Magnesium mg/L 
Potassium mg/L 
Sodium mg/L 
Bicarbonate mg/L 
Carbonate mg/L 
Chloride mg/L 
Sulfate mg/L 
Metals 
Aluminum. dissolved mg/L 
Arsenic. dissolved mg/L 
Barium, dissolved mg/L 
Boron, dissolved mg/L 
Cadmium. dissolved mg/L 
Chromium, dissolved mg/L 
Copper. dissolved mg/L 
Iron, dissolved mg/L 
Iron, total mg/L 
Lead. dissolved mg/L 
Manganese, dissolved mg/L 
Manganese. total mg/L 
Mercury, dissolved mg/L 
Molybdenum. dissolved mg/L 
Nickel. dissolved mg/L 
Selenium. dissolved mg/L 
Zinc. dissolved mg/L 
QA/QC 
Anion Sum meq/L 
Cation Sum meq/L 
Total Anion/Cation Balance % 
Total Dissolved Solids (calc) mg/L 

578418-MST 578510-MST 
4Q13 1Q14 2Q14 3Q13 4Q13 1Q14 2Q14 

DRY DRY DRY DRY DRY DRY DRY 
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Table D6 2-5 Groundwater Quality Monitoring Results For Masters (Continued) 

Parameter Units 
57851 1-"MST 578512-MST 578513-MST 

3Q13 4Q13 1Q14 2Q14 3Q13 4Q13 1Q14 2Q14 3Q13 4Q13 1Q14 2Q14 
Field 
Field Conductivity ~mhos/em 2300 4180 4110 4230 3920 4130 
Field pH s.u. 8.57 7.52 7.51 6.77 7.12 6.87 
Field turbidity NTUs 35 171 9.82 2.96 2.06 2.22 
Depth to Water ft 150.1 150.12 DRY DRY DRY DRY DRY DRY 108.2 108.54 108.82 107.94 
Temperature DegC 17.6 9.9 14.6 10.6 10.7 17.2 
General 
Alkalinity (as CaC03) mg/L 443 1230 604 611 605 607 
Ammonia mg/L 4.5 6.9 10.6 9.1 10.4 9.4 
Fluoride mg/L 0.9 1.1 0.6 0.7 0.6 0.6 
Hardness (as CaC03) mg/L 382 506 1040 1030 1080 974 
Hydroxide mg/L <5 <5 <5 <5 <5 <5 

Laboratory conductivity ~mhos/em 2280 3970 4290 4010 3900 3820 
Laboratory pH s.u. 8.3 8.3 7.8 7.8 7.6 8 

Nitrate/Nitrite mg/L 8 <0.1 <0.1 <0.1 <0.1 0.3 
Total Dissolved Solids mg/L 1500 2740 3370 3120 3090 2970 

Sodium Adsorption Ratio (SAR) unitless 7.9 15.3 8.3 7.9 8.2 7.4 
Major Ions 
Calcium mg/L 59 74 128 124 129 117 

Magnesium mg/L 57 78 175 175 184 166 

Potassium mg/L 19 29 32 34 32 30 

Sodium mg/L 353 793 613 586 622 533 

Bicarbonate mg/L 540 1470 736 745 738 740 

Carbonate mg/L <5 11 <5 <5 <5 <5 

Chloride mg/L 16 30 15 16 18 15 

Sulfate mg/L 624 1050 1740 1780 1700 1690 

Metals 
Aluminum. dissolved mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Arsenic. dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Barium, dissolved mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

=a .... Boron, dissolved mg/L 0.3 0.2 0.3 0.3 0.3 0.3 
~ "'WI Cadmium. dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
~ :z 
~ 

c at 
C":) ~ 

-i -._ 

Chromium, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Copper, dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Iron, dissolved mg/L <0.05 0.47 0.19 0.4 0.55 0.05 
Iron. total mg/L 0.29 25.6 0.34 0.51 0.74 0.18 

c::t 

"" ~ c...:> Ul 

Lead, dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Manganese, dissolved mg/L 0.09 0.23 0.09 0.08 0.07 0.05 
Manganese, total mg/L 0.11 0.68 0.13 0.09 0.08 0.05 

~ Mercury, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
c:::) -Ul 

Molybdenum. dissolved mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Nickel. dissolved mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

0 Selenium, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

"' I 
Zinc, dissolved mg/L <0.01 <0.01 0.01 <0.01 <0.01 <0.01 

>-3 
tv 
10 

QA/QC 
Anion Sum meq!L 22.91 47.25 48.85 49.79 47.95 47.84 

Cation Sum meq/L 23.8 45.33 48.99 46.96 50.18 44.11 
Total Anion/Cation Balance % 1.9 2.06 0.15 2.92 2.27 4.05 
Total Dissolved Solids (calc) mg/L 1430 2790 3070 3080 3040 2920 
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Table D6 2-6 Groundwater Quality Monitoring Results For Masters/ Carney Commingled Coal 

Parameter Units 
578415-MST/CRN 

3Q13 4Q13 1Q14 2Q14 
Field 
Field Conductivity J.Lmhos/cm 2590 1952 1930 1778 
Field pH s.u. 8.56 7.68 8.11 7.91 
Field turbidity NT Us 330 225 8.38 3.55 
Depth to Water ft 122.85 122.68 122.01 121.23 
Temperature DeQ C 12.8 10.5 10.5 15.1 
Generar 
Alkalinity (as CaC03) mq/L 958 707 679 710 
Ammonia mg/L 1 1.6 2.1 2.3 
Fluoride mg/L 1.7 1.9 2 2 
Hardness (as CaC03) mg/L 72 56 48 43 
Hydroxide mg/L <5 <5 <5 <5 
Laboratory conductivity J.Lmhos/cm 2720 1950 1850 1750 
Laboratory pH s.u. 8.4 8.4 8.4 8.3 
Nitrate/Nitrite mQ/L 1.2 <0.1 <0.1 <0.1 
Total Dissolved Solids mq/L 1640 1180 1140 1210 
Sodium Adsorption Ratio (SAR) unitless 29 25.1 28.1 29 
Maiorlons 
Calcium mg/L 15 12 10 9 
Magnesium mg/L 8 6 6 5 
Potassium mg/L 9 10 9 9 
Sodium mg/L 567 431 449 434 
Bicarbonate mg/L 1110 831 805 859 
Carbonate mg!L 27 16 12 <5 
Chloride mg/L 24 13 14 11 
Sulfate mg!L 374 280 249 263 
Metals 
Aluminum. dissolved mg/L <0.1 0.7 <0.1 <0.1 
Arsenic. dissolved mg/L 0.007 <0.005 <0.005 <0.005 
Barium. dissolved mg/L <0.1 <0.1 <0.1 <0.1 
Boron. dissolved mg/L 0.1 0.1 <0.1 <0.1 
Cadmium. dissolved mg/L 0.001 <0.001 <0.001 <0.001 
Chromium. dissolved ma/L <0.01 <0.01 <0.01 <0.01 
Copper. dissolved mg/L <0.01 <0.01 <0.01 <0.01 
Iron. dissolved mg/L <0.05 0.21 0.06 0.15 
Iron, total mg/L 3.67 0.95 0.29 0.35 
lead. dissolved mg/L <0.02 <0.02 <0.02 <0.02 
Manganese. dissolved mg/L 0.05 0.1 0.09 0.07 
Manganese. total mg/L 0.14 0.17 0.1 0.08 
Mercury, dissolved mg/L <0.001 <0.001 <0.001 <0.001 
Molvbdenum. dissolved mg/L 0.03 <0.02 <0.02 <0.02 
Nickel. dissolved mg/L <0.01 <0.01 <0.01 <0.01 
Selenium. dissolved mg/L 0.005 <0.005 <0.005 0.005 
Zinc, dissolved mg/L <0.01 <0.01 <0.01 <0.01 
QAIQC 
Anion Sum meq/L 27.78 20.43 19.27 20.1 
Cation Sum meq/L 26.41 20.12 20.86 20.13 
Total Anion/Cation Balance % 2.52 0.77 3.97 0.07 
Total Dissolved Solids (calc) mg/L 1580 1180 1140 1160 
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Table D6 2-7 Groundwater Quality Monitoring Results For Masters Coal Underburden 

Parameter Units 578409-UBN 
3Q13 4Q13 1Q14 2Q14 

Field 
Field Conductivity llmhos/cm 4110 4220 3920 3990 
Field pH s.u. 8.74 7.76 8.04 7.79 
Field turbidity NT Us 4.61 3.62 59.7 1.01 
Depth to Water ft 108.44 110.2 110.25 110.4 
Temperature DegC 10.9 11.4 12.9 14.5 
General 
Alkalinity {as CaC03) mg/L 435 459 460 466 
Ammonia mg/L <0.1 0.7 1.7 2.2 
Fluoride mg/L 1 1 1.1 1 
Hardness (as CaC03) mg/L 373 395 479 522 
Hydroxide mg/L <5 <5 <5 <5 
Laboratory conductivity umhos/cm 3880 4010 3840 3620 
Laboratory pH s.u. 8.5 8.3 8.2 8.1 
Nitrate/Nitrite mg/L 13.6 7.5 4.9 3.2 
Total Dissolved Solids mg/L 2860 2820 2760 2830 
Sodium Adsorption Ratio (SAR) unitless 18 16.9 15.6 13.5 
Major Ions 
Calcium mg/L 67 70 80 85 
Magnesium mg/L 50 53 68 75 
Potassium mg/L 12 14 15 35 
Sodium mg/L 801 771 784 707 
Bicarbonate mg/L 505 553 561 569 
Carbonate mg/L 13 <5 <5 <5 
Chloride mg/L 34 32 30 28 
Sulfate mg/L 1620 1600 1530 1560 
Metals 
Aluminum, dissolved mg/L <0.1 <0.1 0.2 <0.1 
Arsenic, dissolved mg/L <0.005 <0.005 <0.005 <0.005 
Barium, dissolved mg/L <0.1 <0.1 <0.1 <0.1 
Boron, dissolved mg/L 0.2 0.3 0.3 0.5 
Cadmium, dissolved mg/L <0.001 <0.001 <0.001 <0.001 
Chromium. dissolved mg/L <0.01 <0.01 <0.01 <0.01 
Copper. dissolved moiL <0.01 <0.01 <0.01 <0.01 
Iron, dissolved mg/L <0.05 <0.05 0.3 <0.05 
I ron. ;total maiL 0.09 <0.05 1.88 <0.05 
Lead\ dissolved mg/L <0.02 <0.02 <0.02 <0.02 
Manganese. dissolved mg/L 0.04 0.16 0.41 0.36 
Manganese, total mg/L 0.05 0.19 1 0.58 
Mercllry, dissolved mg/L <0.001 <0.001 <0.001 <0.001 
Molytldenum, dissolved mg/L 0.03 0.03 0.04 0.03 
NickeJ. dissolved mg/L <0.01 <0.01 0.01 0.03 
Selenium, dissolved mg/L 0.012 0.01 0.006 0.005 
Zinc, dissolved mg/L <0.01 <0.01 <0.01 <0.01 
QAIQC 

Anion Sum meq/L 44.37 44.01 42.33 42.92 
Cation Sum meq/L 42.6 41.79 44.17 42.24 
Total Anion/Cation Balance % 2.03 2.58 2.12 0.79 
Total Dissolved Solids (calc) mg/L 2900 2850 2810 2790 
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Table D6 2-8 Groundwater Quality Comparisnn of Alluvial Wells for WDEQ Standards 

Parameter Units 
WDEQCiassl WDEQCiassll WDEQCiasslll 

Standard 578418-AL 578512-AL 578513-AL Standard 578418-AL 578512-AL 578513-AL Standard 578418-AL 578512-AL 
General 
Alkalinity (as CaC03) mg/L - 0 0 0 - 0 0 0 - 0 0 

Ammonia mg/L 0.5 0 0 0 - 0 0 0 - 0 0 
Fluoride mg/L 4 0 0 0 - 0 0 0 - 0 0 

Hardness (as CaC03} mg/L - 0 0 0 - 0 0 0 - 0 0 
Hydroxide mg/L - 0 0 0 - 0 0 0 -· 0 0 
Laboratory conductivity 11mhos/cm - 0 0 0 - 0 0 0 - 0 0 
Laboratory pH s.u. 8.5 0 0 0 9 0 0 0 8.5 0 0 

Nitrate/Nitrite mg/L - 0 0 0 - 0 0 0 -· 0 0 
Total Dissolved Solids mg/L 500 2 4 4 2000 1 4 4 5000 0 3 
Sodium Adsorption Ration (SAR) unitless - 0 0 0 8 0 0 0 - 0 0 

Major Ions 
Calcium mg/L - 0 0 0 - 0 0 0 - 0 0 

Magnesium mg/L - 0 0 0 - 0 0 0 - 0 0 

Potassium mg/L - 0 0 0 - 0 0 0 - 0 0 

Sodium mg/L - 0 0 0 - 0 0 0 - 0 0 

Bicarbonate mg/L - 0 0 0 - 0 0 0 - 0 0 

Carbonate mg/L - 0 0 0 - 0 0 0 - 0 0 

Chloride mg/L 250 0 0 0 100 0 0 0 2000 0 0 

Sulfate mg/L 250 2 4 4 200 2 4 4 3000 0 2 
Metals 
Aluminum, dissolved mg/L - 0 0 0 5 0 0 0 5 0 0 

Arsenic, dissolved mg/L 0.05 0 0 0 0.1 0 0 0 0.2 0 0 

Barium, dissolved mg/L 2 0 0 0 - 0 0 0 - 0 0 
Boron, dissolved mg/L 0.75 0 0 0 0.75 0 0 0 5 0 0 

Cadmium, dissolved mg/L 0.005 0 0 0 0.01 0 0 0 0.05 0 0 

Chromium. dissolved mg/L 0.1 0 0 0 0.1 0 0 0 0.05 0 0 
Copper, dissolved mg/L 1 0 0 0 0.2 0 0 0 0.5 0 0 

Iron. dissolved mg/L 0.3 0 4 0 5 0 0 0 - 0 0 
Iron. total mg/L - 0 0 0 - 0 0 0 - 0 0 
Lead , dissolved mg/L - 0 0 0 5 0 0 0 0.1 0 0 
Manganese, dissolved mg/L 0.05 0 4 4 0.2 0 4 4 - 0 0 
Manganese, total mg/L - 0 0 0 - 0 0 0 - 0 0 
Mercury, dissolved mg/L 0.002 0 0 0 - 0 0 0 0.00005 0 0 
Molybdenum, dissolved mg/L - 0 0 0 - 0 0 0 - 0 0 

Nickel, dissolved mg/L - 0 0 0 0.2 0 0 0 - 0 0 
Selenium, dissolved mg/L 0.05 0 0 0 0.02 0 0 0 0.05 0 0 
Zinc, dissolved mg/L 5 0 0 0 2 0 0 0 25 0 0 

Pink Indicates the number of baseline samples whose results exceed the underground water class use suitability as defined by WQD, Chapter 8, Table 1 
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Table D6 2-9 Groundwater Quality Comparis0n of Alluvial Wells for EPA Standards 

Parameter Units 
EPA Primary EPA Secondary 

Standard 578418-AL 578512-AL 578513-AL Standard 578418-AL 578512·AL 

General 
Alkalinity (as CaC03) mg/L - 0 0 0 - 0 0 
Ammonia mg/L - 0 0 0 - 0 0 
Fluoride mg/L 4 0 0 0 2 0 0 
Hardness (as CaC03) mg/L - 0 0 0 - 0 0 
Hydroxide mg/L - 0 0 0 - 0 0 
Laboratory conductivity ~-tmhos/cm - 0 0 0 - 0 0 
Laboratory pH s.u. - 0 0 0 8.5 0 0 

Nitrate/Nitrite mg!L - 0 0 0 - 0 0 

Total Dissolved Solids mg/L - 0 0 0 500 2 4 

Sodium Adsorption Ration (SAR) unitless - 0 0 0 - 0 0 

Major Ions 

Calcium mg/L - 0 0 0 - 0 0 

Magnesium mg/L - 0 0 0 - 0 0 
Potassium mg/L - 0 0 0 - 0 0 
Sodium mg/L - 0 0 0 - 0 0 
Bicarbonate mg/L - 0 0 0 - 0 0 
Carbonate mg/L - 0 0 0 - 0 0 
Chloride mg/L - 0 0 0 250 0 0 

Sulfate mg/L - 0 0 0 250 2 4 

Metals 

Aluminum. dissolved mg/L - 0 0 0 - 0 0 

Arsenic. dissolved mg/L 0.01 0 0 0 - 0 0 

Barium. dissolved mg/L 2 0 0 0 - 0 0 

Boron, dissolved mg/L - 0 0 0 - 0 0 

Cadmium, dissolved mg/L 0.005 0 0 0 - 0 0 

Chromium, dissolved mg/L - 0 0 0 - 0 0 
Copper, dissolved mg/L 1.3 0 0 0 1 0 0 
Iron, dissolved mg/L - 0 0 0 0.3 0 4 
Iron. total mg/L - 0 0 0 - 0 0 
Lead. dissolved mg/L 0.015 0 0 0 - 0 0 

Manganese, dissolved mg/L - 0 0 0 0.05 0 4 
Manganese, total mg/L - 0 0 0 - 0 0 
Mercury, dissolved mg/L 0.002 0 0 0 - 0 0 
Molybdenum. dissolved mg/L - 0 0 0 - 0 0 
Nickel, dissolved mg!L - 0 0 0 - 0 0 
Selenium, dissolved mg/L 0.05 0 0 0 - 0 0 
Zinc, dissolved mg/L - 0 0 0 5 0 0 

Pink Indicates the number of baseline samples whose results exceed the EPA Primary or Secondary MCLs 
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Table D6 2-10 Groundwater Quality Comparison ofUnderburden Wells for WDEQ Standards 

Parameter 

General 
Alkalinity (as CaC03) 

Ammonia 

Fluoride 

Hardness (as CaC03) 

Hydroxide 

Laboratory conductivity 

Laboratory pH 

Nitrate/Nitrite 

Total Dissolved Solids 

Sodium Adsorption Ratio (SAR) 

Major Ions 

Calcium 
Magnesium 

Potassium 

Sodium 

Bicarbonate 

Carbonate 

Chloride 

Sulfate 

Metals 

Aluminum, dissolved 

Arsenic, dissolved 

Barium, dissolved 

Boron, dissolved 

Cadmium, dissolved 

Chromium, dissolved 

Copper, dissolved 

Iron, dissolved 

Iron, total 

Lead, dissolved 

Manganese, dissolved 

Manganese, total 

Mercury, dissolved 

!Molybdenum, dissolved 

Nickel, dissolved 

Selenium, dissolved 
Zinc, dissolved 

Pink 

Units 
WDEQCiassl WDEQCiassll WDEQCiasslll 

Standard 578409-UBN Standard 578409-UBN Standard 578409-UBN 

mg/L - 0 - 0 - 0 

mg/L 0.5 3 - 0 - 0 
mg/L 4 0 - 0 - 0 
mg/L - 0 - 0 - 0 
mg/L - 0 - 0 - 0 

)Jmhos/cm - 0 - 0 - 0 

s.u. 8.5 0 9 0 8.5 0 

mg/L - 0 - 0 - 0 
mg/L 500 4 2000 4 5000 0 

unitless - 0 8 4 - 0 

mg/L - 0 - 0 -- 0 

mg/L - 0 - 0 - 0 

mg/L - 0 - 0 - 0 

mg/L - 0 - 0 - 0 
mg/L - 0 - 0 - 0 

mg/L - 0 - 0 - 0 
mg/L 250 0 100 0 2000 0 

mg/L 250 4 200 4 3000 0 

mg/L - 0 5 0 5 0 

mg/L 0.05 0 0.1 0 0.2 0 
mg/L 2 0 - 0 - 0 
mg/L 0.75 0 0.75 0 5 0 

mg/L 0.005 0 0.01 0 0.05 0 

mg/L 0.1 0 0.1 0 0.05 0 
mg/L 1 0 0.2 0 0.5 0 

mg!L 0.3 0 5 0 - 0 
mg/L - 0 - 0 - 0 

mg/L - 0 5 0 0.1 0 
mg/L 0.05 3 0.2 2 - 0 
mg/L - 0 - 0 - 0 
mg/L 0.002 0 - 0 0.00005 0 
mg/L - 0 - 0 -- 0 
mg/L - 0 0.2 0 - 0 
mg/L 0.05 0 0.02 0 0.05 0 
mg/L 5 0 2 0 25 0 

Indicates the number of baseline samples whose results exceed the underground water class use suitability as defined by WQD, 

Chapter 8, Table 1. 
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Table D6 2-11 Groundwater Quality Comparison ofUnderburden Wells for EPA Standards 

Parameter Units 
EPA Primary EPA Secondary 

Standard 578409-UBN Standard 578409-UBN 

General 
Alkalinity (as CaC03) mg/L - 0 - 0 
Ammonia mg/L - 0 - 0 
Fluoride mg/L 4 0 2 0 
Hardness (as CaC03) mg!L - 0 - 0 
Hydroxide mg!L - 0 - 0 
Laboratory conductivity J,Jmhos/cm - 0 - 0 
Laboratory pH s.u. - 0 8.5 0 
Nitrate/Nitrite mg/L - 0 - 0 
Total Dissolved Solids mg/L - 0 500 4 
Sodium Adsorption Ratio (SAR) unitless - 0 - 0 
Major Ions 

Calcium mg/L - 0 - 0 
Magnesium mg/L - 0 - 0 
Potassium mg/L - 0 - 0 
Sodium mg/L - 0 - 0 
Bicarbonate mg/L - 0 - 0 
Carbonate mg/L - 0 - 0 
Chloride mg/L - 0 250 0 
Sulfate mg/L - 0 250 4 

Metals 

Aluminum. dissolved mg/L - 0 - 0 
Arsenic. dissolved mg/L 0.01 0 - 0 
Barium, dissolved mg/L 2 0 - 0 
Boron, dissolved mg/L - 0 - 0 
Cadmium, dissolved mg/L 0.005 0 - 0 
Chromium, dissolved mg/L - 0 - 0 -Copper, dissolved mg/L 1.3 0 1 0 

:z Iron, dissolved mg/L - 0 0.3 0 
cr. Iron, total mg!L - 0 - 0 

:!::: Lead, dissolved mg/L 0.015 0 - 0 
Manganese. dissolved mg/L - 0 0.05 3 

;: Manganese. total mg/L - 0 - 0 
, Col Mercury, dissolved mg/L 0.002 0 - 0 

Molybdenum, dissolved mg/L - 0 - 0 
Nickel, dissolved mg/L - 0 - 0 
Selenium, dissolved mg/L 0.05 0 - 0 
Zinc, dissolved mg/L - 0 5 0 

Pink Indicates the number of baseline samples whose results exceed the EPA Primary or Secondary MCLs 
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Table 06 2-12 Groundwater Quality Comparison of Masters Coal Seam Wells for WDEQ Standards 

Parameter Units 
WDEQCiassl 

Standard 578408-MST 578409-MST 578409-MST .OB 578417-MST 578418-MST 578510-MST 578511-MST 578512-MST 578513-MST 

General Not Sampled DRY DRY DRY DRY 

Alkalinity (as CaC03) mg/L - 0 0 0 0 
Ammonia mg/L 0.5 4 4 2 3 
Fluoride mg/L 4 0 0 0 0 
Hardness (as CaC03) mg/L - 0 0 0 0 
Hydroxide mg/L - 0 0 0 0 
~aboratory conductivity IJrTlhos/cm - 0 0 0 0 
Laboratory pH s.u. 8.5 0 0 0 0 
Nitrate/Nitrite mg/L - 0 0 0 0 
Total Dissolved Solids mg/L 500 4 4 2 3 
Sodium Adsorption Ratio (SAR) unitless - 0 0 0 0 
Major Ions 
Calcium mg/L - 0 0 0 0 
Magnesium mg/L - 0 0 0 0 

Potassium mg/L - 0 0 0 0 
Sodium mg/L - 0 0 0 0 
Bicarbonate mg/L - 0 0 0 0 
Carbonate mg/L - 0 0 0 0 
Chloride mg/L 250 0 0 0 0 

SuWate mg!L 250 4 4 2 3 
Metals 
Aluminum. dissolved mg/L - 0 0 0 0 
Arsenic, dissolved mg/L 0.05 0 0 0 0 

Barium, dissolved mg/L 2 0 0 0 0 

Boron. dissolved mg/L 0.75 0 0 0 0 

Cadmium, dissolved mg/L 0.005 0 0 0 0 

Chromium. dissolved mg/L 0.1 0 0 0 0 

Copper. dissolved mg/L 1 0 0 0 0 
Iron. dissolved mg/L 0.3 4 0 1 2 
Iron. total mg/L - 0 0 0 0 

Lead, dissolved mgJL - 0 0 0 0 
Manganese, dissolved mg/L 0.05 4 4 2 3 
Manganese. total mg/L - 0 0 0 0 
Mercury. dissolved mg/L 0.002 0 0 0 0 
Molybdenum. dissolved mg/L - 0 0 0 0 

Nickel, dissolved mg/L - 0 0 0 0 

Selenium, dissolved mg/L 0.05 0 0 0 0 
Zinc. dissolved mg/L 5 0 0 0 0 

Pink Indicates the number of baseline samples whose results exceed the underground water class use suitability as defined by WQD, Chapter 8, Table 1 
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bl Ta d e 06.2-12. Groun water u J.ty - pa.nson o Masters Q ali Com C alS 0 earn We s or tan ars 11 £ WDEQ S d d [C d ontmue J 

Parameter Units 
WDEQCiassll 

Standard 578408-MST 578409-MST 578409-MST -08 578417-MST 578418-MST 578510-MST 578511-MST 578512-MST 578513-MST 

General Not Sampled DRY DRY DRY DRY 

Alkalinity (as CaC03) mg/L -· 0 0 0 0 

Ammonia mg/L - 0 0 0 0 

Fluoride mg/L - 0 0 0 0 

Hardness (as CaC03) mg/L -· 0 0 0 0 

Hydroxide mg!L - 0 0 0 0 

Laboratory conductivity lliTlhos/cm -· 0 0 0 0 

Laboratory pH s_u_ 9 0 0 0 0 

Nitrate/Nitrite mg/L - 0 0 0 0 

Total Dissolved Solids mg/L 2000 0 0 1 3 
Sodium Adsorption Ratio (SARl unitless 8 0 4 1 2 
Major Ions 

Calcium mg!L - 0 0 0 0 

Magnesium mg/L - 0 0 0 0 

Potassium mg/L - 0 0 0 0 

Sodium mg/L - 0 0 0 0 

Bicarbonate mg/L - 0 0 0 0 

Carbonate mg/L - 0 0 0 0 

Chloride mg/L 100 0 0 0 0 

Sulfate mg/L 200 4 4 2 3 
Metals 
Aluminum. dissolved mg/L 5 0 0 0 0 

Arsenic. dissolved mg/L 0.1 0 0 0 0 

Barium, dissolved mg/L - 0 0 0 0 

Boron, dissolved mg/L 0.75 0 0 0 0 

Cadmium. dissolved mg/L 0.01 0 0 0 0 

Chromium. dissolved mg/L 0.1 0 0 0 0 

Copper. dissolved mg/L 0.2 0 0 0 0 

Iron. dissolved mg/L 5 0 0 0 0 

Iron. total mg!L - 0 0 0 0 

lead. dissolved mgll 5 0 0 0 0 

Manganese, dissolved mg!L 0.2 2 2 1 0 

Manganese. total mg/l - 0 0 0 0 

Mercury. dissolved mgll - 0 0 0 0 

Molybdenum. dissolved mg/L - 0 0 0 0 

Nickel , dissolved mg/L 0.2 0 0 0 0 

Selenium. dissolved mg/L 0.02 0 0 0 0 

Zinc. dissolved mg/L 2 0 0 0 0 

Pink Indicates the number of baseline samples whose results exceed the underground water class use suitability as defined by WQD, Chapter 8, Table 1 
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Table D6.2-12. Groundwater Qualit Comparison of Masters Coal Seam Wells for WDEQ Standards (Continued! 

Parameter Units 
WDEQCiasslll 

Standard 578408-MST 578409-MST 578409-MST -OB 578417-MST 578418-MST 578510-MST 578511-MST 578512-MST 578513-MST 

General Not Sampled DRY DRY DRY DRY 
Alkalinity (as CaC03) mg/L - 0 0 0 0 
Ammonia mg/L - 0 0 0 0 
Fluoride mg/L - 0 0 0 0 
Hardness (as CaC03) mg/L - 0 0 0 0 
Hydroxide mg!L - 0 0 0 0 
Laboratory conductivity wnnos/cm - 0 0 0 0 
laboratory pH s.u. 8.5 0 0 0 0 
Nitrate/Nitrite mgiL - 0 0 0 0 
Total Dissolved Solids mgiL 5000 0 0 0 0 
Sodium Adsorption Ratio tSAR) unitless - 0 0 0 0 

MaJor Ions 
Calcium mg/L - 0 0 0 0 
Magnesium mg/l - 0 0 0 0 
Potassium mg/l -· 0 0 0 0 
Sodium mg/L - 0 0 0 0 

Bicarbonate mg/l - 0 0 0 0 
Carbonate mg/l - 0 0 0 0 
Chloride mg/l 2000 0 0 0 0 
Sulfate mg/L 3000 0 0 0 0 

Metals 
Aluminum. dissolved mg/l 5 0 0 0 0 
Arsenic, dissolved mg!L 0.2 0 0 0 0 
Barium, dissolved mg/L - 0 0 0 0 

Boron. dissolved mg/L 5 0 0 0 0 

Cadmium, dissolved mg/L 0.05 0 0 0 0 

Chromium, dissolved mg/L 0.05 0 0 0 0 

Copper, dissolved mg/l 0.5 0 0 0 0 

Iron. dissolved mg/l - 0 0 0 0 
Iron, total mg!l - 0 0 0 0 
lead, dissolved mg/l 0.1 0 0 0 0 
Manganese, dissolved mg/l - 0 0 0 0 
Manganese. total mg/l - 0 0 0 0 
Mercury. dissolved mg/l 0.00005 0 0 0 0 
Molybdenum, dissolved mg/L - 0 0 0 0 
Nickel. dissolved mg/L - 0 0 0 0 
Selenium. dissolved mg/L 0.05 0 0 0 0 
Zinc, dissolved mg/L 25 I 0 0 0 0 

Pink Indicates the number of baseline samples whose results exceed the underground water class use suitability as defined by WQD, Chapter 8, Table 1 
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Table 06 2-13 Groundwater Quality Comparison of Masters Coal Seam Wells for EPA Standards 

Parameter Units 
EPA Primary 

Standard 578408-MST 578409-MST 578409-MST -08 578417-MST 578418-MST 578510-MST 578511-MST 578512-MST 578513-MST 

General Not Sampled DRY DRY DRY DRY 
Alkalinity (as CaC03) mg!L --- 0 0 0 0 

Ammonia mg/L - 0 0 0 0 

Fluoride mg/L 4 0 0 0 0 

Hardness (as CaC03) mg!L - 0 0 0 0 

Hydroxide mg/L - 0 0 0 0 

Laboratory conductivity IJ.!Tlhos/cm - 0 0 0 0 

Laboratory pH s.u. -- 0 0 0 0 

Nitrate/Nitrite mg/L - 0 0 0 0 

Total Dissolved Solids mg/L - 0 0 0 0 

Sodium Adsorption Ratio (SAR) unitless - 0 0 0 0 

-.-.lor Ions 
Calcium mg/L - 0 0 0 0 

Magnesium mg/L - 0 0 0 0 

Potassium mg!L - 0 0 0 0 

Sodium mg/L - 0 0 0 0 

Bicarbonate mg/L - 0 0 0 0 

Carbonate mg/L - 0 0 0 0 

Chloride mg/L - 0 0 0 0 

Sulfate mg!L - 0 0 0 0 

Metals 

Aluminum. dissolved mg/L - 0 0 0 0 

Arsenic. dissolved mgJL 0.01 0 0 0 0 

Barium. dissolved mg!L 2 0 0 0 0 

Boron. dissolved mg/L - 0 0 0 0 

Cadmium, dissolved mg/L 0.005 0 0 0 0 

Chromium, dissolved mg/L - 0 0 0 0 

Copper. dissolved mg/L 1.3 0 0 0 0 

Iron. dissolved mg/L - 0 0 0 0 

Iron. total mg/L - 0 0 0 0 

Lead, dissolved mg/L 0.015 0 0 0 0 

Manganese. dissolved mg/L - 0 0 0 0 

Manganese, total mg/L - 0 0 0 0 

Mercury, dissolved mg/L 0.002 0 0 0 0 

Molybdenum. dissolved mg/L - 0 0 0 0 

Nickel. dissolved mg/L - 0 0 0 0 

Selenium. dissolved mg/L 0.05 0 0 0 0 

Zinc, dissolved mg/L - 0 0 0 0 

Pink Indicates the number of baseline samples whose results exceed the EPA Primary or Secondary MCLs 
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Table D6 2-13 Groundwater Quality Comparison of Masters Coal Seam Wells for EPA Standards (Continued) 

Parameter Units 
EPA Secondary 

Standard 578408-MST 578409-MST 578409-MST -08 578417-MST 578418-MST 578510-MST 578511-MST 578512-MST 578513-MST 

General Not Sampled DRY DRY DRY DRY 
!Alkalinity {as CaC03) mg/L - 0 0 0 0 
Ammonia mg/L - 0 0 0 0 
Fluoride mg/L 2 0 0 0 0 
Hardness (as CaC03) mg/L - 0 0 0 0 
Hydroxide mg/L - 0 0 0 0 
Laboratory conductivity IJ.mhos/cm - 0 0 0 0 
Laboratory pH s.u. 8.5 0 0 0 0 
Nitrate/Nitrite mg!L - 0 0 0 0 

Total Dissolved Solids mg/L 500 4 4 2 3 

Sodium Adsorption Ratio (SAR) unitless - 0 0 0 0 

Major Ions 

Calcium mg/L - 0 0 0 0 

Magnesium mg/L - 0 0 0 0 

Potassium mg/L - 0 0 0 0 

Sodium mg/L - 0 0 0 0 

Bicarbonate mg/L - 0 0 0 0 

Carllonate mg/L - 0 0 0 0 

Chloride mg/L 250 0 0 0 0 

Sulfate mg/L 250 4 4 2 3 

Metals 
Aluminum. dissolved mg/L - 0 0 0 0 

Arsenic. dissolved mg/L - 0 0 0 0 

Barium. dissolved mg/L - 0 0 0 0 

Boron. dissolved mg/L - 0 0 0 0 

Cadmium. dissolved mg/L - 0 0 0 0 

Chromium, dissolved mg/L - 0 0 0 0 

Copper. dissolved mg/L 1 0 0 0 0 

Iron, dissolved mg/L 0.3 4 0 1 2 

Iron. total mg/L - 0 0 0 0 

Lead, dissolved mg/L - 0 0 0 0 

Manganese, dissolved mg/L 0.05 4 4 2 3 

Manganese, total mg/L - 0 0 0 0 

Mercury. dissolved mg/L - 0 0 0 0 

Molybdenum, dissolved mg/L - 0 0 0 0 

Nickel. dissolved mg/L - 0 0 0 0 

Selenium, dissolved mg/L - 0 0 0 0 
Zinc. dissolved mg/L 5 0 0 0 0 

Pink Indicates the number of baseline samples whose results exceed the EPA Primary or Secondary MCLs 
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Table D6 2-14 Groundwater Quality Comparison of Masters /Carney Commingled Coal Seam Wells for WDEQ Standards 

Parameter Units 
WDEQCiassl WDEQCiassll WDEQCiasslll 

Standard 578415-MST/CRN Standard 578415-MST/CRN Standard 578415-MST/CRN 
General 
Alkalinity (as CaC03) mg/L - 0 -· 0 - 0 
Ammonia mg/L 0.5 4 - 0 - 0 
Fluoride mg/L 4 0 - 0 - 0 
Hardness (as CaC03) mg/L - 0 - 0 ·- 0 
Hydroxide mg/L - 0 - 0 - 0 
Laboratory conductivity ~mhos/em - 0 - 0 - 0 
Laboratory pH s.u. 8.5 0 9 0 8.5 0 
Nitrate/Nitrite mg/L - 0 - 0 - 0 
Total Dissolved Solids mg/L 500 4 2000 0 5000 0 
Sodium Adsorption Ratio (SAR) unitless - 0 8 4 - 0 
Major Ions 

Calcium mg/L - 0 - 0 - 0 
Magnesium mg/L - 0 -· 0 - 0 
Potassium mg/L - 0 - 0 - 0 
Sodium mg/L - 0 - 0 - 0 
Bicarbonate mg/L - 0 - 0 - 0 
Carbonate mg/L - 0 - 0 - 0 
Chloride mg/L 250 0 100 0 2000 0 
Sulfate mg/L 250 3 200 4 3000 0 
Metals 

Aluminum. dissolved mg/L - 0 5 0 5 0 
Arsenic. dissolved mg/L 0.05 0 0.1 0 0.2 0 
Barium. dissolved mg/L 2 0 - 0 - 0 
Boron , dissolved mg/L 0.75 0 0.75 0 5 0 
Cadmium. dissolved mg/L 0.005 0 0.01 0 0.05 0 
Chromium. dissolved mg/L 0.1 0 0.1 0 0.05 0 
Copper. dissolved mg/L 1 0 0.2 0 0.5 0 
Iron, dissolved mg/L 0.3 0 5 0 - 0 
Iron. total mg/L - 0 - 0 - 0 
Lead. dissolved mg/L - 0 5 0 0.1 0 
Manganese, dissolved mg/L 0.05 3 0.2 0 - 0 
Manganese, total mg/L - 0 - 0 - 0 
Mercury, dissolved mg/L 0.002 0 - 0 0.00005 0 
Molybdenum, dissolved mg/L - 0 - 0 - 0 
Nickel, dissolved mg/L - 0 0.2 0 - 0 
Selenium, dissolved mg/L 0.05 0 0.02 0 0.05 0 
Zinc, dissolved mg/L 5 0 2 0 25 0 
.;:t:ll--1 

0 """..., Pink 
~::z: 

0'1 ~ 
~ 0) 

Indicates the number of baseline samples whose results exceed the underground water class use suitability as defined by WQD, Chapter 8, Table 1 
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Table D6 2-15 Groundwater Quality Comparison of Masters/Carney Commingled Coal Seam Wells for EPA Standards 

Parameter Units 
EPA Primary EPA Secondary 

Standard 578415-MST/CRN Standard 578415-MST/CRN 

General 

Alkalinity (as CaC03l mg/L - 0 - 0 
Ammonia mg/L - 0 - 0 
Fluoride mg/L 4 0 2 0 
Hardness (as CaC03) mg/L - 0 - 0 
Hydroxide mg/L - 0 - 0 
Laboratory conductivity ~mhos/em - 0 - 0 
Laboratory pH s.u. - 0 8.5 0 
Nitrate/Nitrite mg/L - 0 - 0 
Total Dissolved Solids mg/L - 0 500 4 

Sodium Adsorption Ratio (SAR) unitless - 0 - 0 
Major Ions 

Calcium mg/L - 0 - 0 
Magnesium mg/L - 0 - 0 
Potassium mg/L - 0 - 0 
Sodium mg/L - 0 - 0 

Bicarbonate mg/L - 0 - 0 
Carbonate mg/L - 0 - 0 
Chloride mg/L - 0 250 0 
Sulfate mg/L - 0 250 3 
Metals 

Aluminum, dissolved mg/L - 0 - 0 
Arsenic, dissolved mg/L 0.01 0 - 0 
Barium, dissolved mg/L 2 0 - 0 
Boron, dissolved mg/L - 0 - 0 
Cadmium, dissolved mg/L 0.005 0 - 0 
Chromium, dissolved mg/L - 0 - 0 
Copper, dissolved mg/L 1.3 0 1 0 

Iron. dissolved mg/L - 0 0.3 0 
Iron, total mg/L - 0 - 0 
Lead. dissolved mg/L 0.015 0 - 0 
Manganese. dissolved mg/L - 0 0.05 3 

Manganese. total mg/L - 0 - 0 
Mercury, dissolved mg/L 0.002 0 - 0 
Molybdenum, dissolved mg/L - 0 - 0 
Nickel. dissolved mg/L - 0 - 0 
Selenium, dissolved mg/L 0.05 0 - 0 
Zinc, dissolved mg/L - 0 5 0 

~-.,.., 
c-:.::z Pink Indicates the number of baseline samples whose results exceed the EPA Primary or Secondary MCLs 
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Table D6 2-16 Groundwater Quality Comparison of Carney Coal Seam Wells for WD EQ Standards 

Parameter Units 
WDEQCiassl 

Standard 578408·CRN 578409-CRN 578409-CRN·OB 578417-CRN 578418-CRN 578510-CRN 578511-CRN 578512-CRN 578513-CRN 

General Not Sampled DRY DRY DRY DRY 
Alkalinity (as CaC03) mg/L - 0 0 0 0 

Ammonia mg/L 0.5 0 0 0 0 

Fluoride mg/L 4 0 0 0 0 

Hardness (as CaC03l mg/L - 0 0 0 0 

Hydroxide mg/L - 0 0 0 0 
Laboratory conductivity .,.mhos/em - 0 0 0 0 
Laboratory pH s.u. 8.5 0 0 0 0 
Nitrate/Nitrite mg/L - 0 0 0 0 
Total Dissolved Solids mg/L 500 0 0 0 0 
Sodium Adsorption Ratio (SAR) unitless - 0 0 0 0 

Major Ions 

Calcium mg/L - 0 0 0 0 
Magnesium mg/L - 0 0 0 0 

Potassium mg/L - 0 0 0 0 

Sodium mg/L - 0 0 0 0 

Bicarbonate mg/L - 0 0 0 0 

Carbonate mg/L - 0 0 0 0 

Chloride mg/L 250 0 0 0 0 

Sulfate mg/L 250 0 0 0 0 

Metals 
Aluminum, dissolved mg/L - 0 0 0 0 

Arsenic, dissolved mg/L 0.05 0 0 0 0 

Barium, dissolved mg/L 2 0 0 0 0 

Boron, dissolved mg/L 0.75 0 0 0 0 

Cadmium, dissolved mg/L 0.005 0 0 0 0 
Chromium, dissolved mg/L 0.1 0 0 0 0 
Copper, dissolved mg/L 1 0 0 0 0 
Iron, dissolved mg/L 0.3 0 0 0 0 
Iron, total mg/L - 0 0 0 0 
Lead, dissolved mg/L - 0 0 0 0 
Manganese, dissolved mg/L 0.05 0 0 0 0 
Manganese, total mg/L - 0 0 0 0 
Mercury, dissolved mg/L 0.002 0 0 0 0 

Molybdenum, dissolved mg/L - 0 0 0 0 

Nickel, dissolved mg/L - 0 0 0 0 
Selenium, dissolved mg/L 0.05 0 0 0 0 
Zinc, dissolved mg/L 5 0 0 0 0 

::::t:;l--f 

t::! r"'l"'-., Pink 
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I c::l 
>-3 ~ 

Indicates the number of baseline samples whose results exceed the underground water class use suitability as defined by WQD, Chapter 8, Table 1 
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Table D6 2-16 Groundwater Quality Comparison of Carney Coal Seam Wells for WDEQ Standards (Continued) 

Parameter Units 
WDEQCiassll 

Standard 578408-CRN 578409-CRN 578409-CRN·OB 578417-CRN 578418-CRN 578510-CRN 578511-CRN 578512-CRN 578513-CRN 
General Not Sampled DRY DRY DRY DRY 
Alkalinity (as CaC03) rngJL - 0 0 0 0 
Ammonia mg/L - 0 0 0 0 
Fluoride mgJL - 0 0 0 0 
Hardness (as CaC03) mgJL - 0 0 0 0 
Hydroxide mg/L - 0 0 0 0 
Laboratory conductivity 11mhos/cm - 0 0 0 0 
Laboratory pH s.u. 9 0 0 0 0 
Nitrate/Nitrite mg/L - 0 0 0 0 
Total Dissolved Solids mg!L 2000 0 0 0 0 
Sodium Adsorption Ratio (SAR) unitless 8 0 0 0 0 
Major Ions 
Calcium mg!L - 0 0 0 0 
Ma.gnesium mg/L - 0 0 0 0 
Potassium mg/L - 0 0 0 0 

Sod fum mg!L - 0 0 0 0 

Bicarbonate mg!L - 0 0 0 0 
Carbonate mg/L - 0 0 0 0 
Chloride mg/L 100 0 0 0 0 
Sulfate mg!L 200 0 0 0 0 
Metals 
Aluminum, dissolved mg/L 5 0 0 0 0 
Arsenic, dissolved mg/L 0.1 0 0 0 0 
Barium, dissolved mg/L - 0 0 0 0 
Boron, dissolved mg!L 0.75 0 0 0 0 
Cadmium, dissolved mg!L 0.01 0 0 0 0 
Chromium, dissolved mgJL 0.1 0 0 0 0 
Copper, dissolved mg/L 0.2 0 0 0 0 
Iron, dissolved mg/L 5 0 0 0 0 
Iron, total mg/L - 0 0 0 0 
Lead, dissolved mg!L 5 0 0 0 0 
Manganese, dissolved mg!L 0.2 0 0 0 0 
Manganese, total mg/L - 0 0 0 0 
Mercury, dissolved mg!L - 0 0 0 0 
Molybdenum, dissolved mg!L - 0 0 0 0 
Nickel, dissolved mg!L 0.2 0 0 0 0 
Selenium. dissolved mg/L 0.02 0 0 0 0 
Zinc. dissolved mg!L 2 0 0 0 0 

:=tO ..... 

0 
,... .... 

Pink 

" 
Indicates the number of basel ine samples whose result s exceed the underground w at er class use suitability as defined by WQD, Chapter 8, Table 1 
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Table D6 .2-16. Groundwater Quality Comparison of Carney Coal Seam Wells for WDEQ Standards (Continued) 

Parameter Units 
WDEQCiass lll 

Standard 578408-CRN 578409-CRN 578409-CRN-OB 578417-CRN 578418-CRN 578510-CRN 578511-CRN 578512-CRN 578513-CRN 

General Not Sampled DRY DRY DRY DRY 
Alkalinity (as CaC03) mg/L - 0 0 0 0 
Ammonia mgll - 0 0 0 0 
Fluoride mg/L - 0 0 0 0 
Hardness (as CaC03) mg/L - 0 0 0 0 
Hydroxide mg/L - 0 0 0 0 
Laboratory conductivity 1-1mhos/cm - 0 0 0 0 
Laboratory pH s.u. 8.5 0 0 0 0 
Nitrate/Nitrite mg/L - 0 0 0 0 
Total Dissolved Solids mg!L 5000 0 0 0 0 
Sodium Adsorption Ratio (SAR) unitless - 0 0 0 0 
Major Ions 

Calcium mg/L - 0 0 0 0 
Magnesium mgll - 0 0 0 0 
Potassium mg/L - 0 0 0 0 
Sodium rng/L - 0 0 0 0 
Bicarbonate mg/L - 0 0 0 0 
Carbonate mg/L - 0 0 0 0 
Chloride mgll 2000 0 0 0 0 
Sulfate mg/L 3000 0 0 0 0 
Metals 

Aluminum, dissolved mgll 5 0 0 0 0 
Arsenic. dissolved rng/L 0.2 0 0 0 0 
Barium, dissolved mg/L - 0 0 0 0 
Boron, dissolved mg/L 5 0 0 0 0 
Cadmium, dissolved mgll 0.05 0 0 0 0 
Chromium, dissolved mg/L 0.05 0 0 0 0 
Copper, dissolved mg/L 0.5 0 0 0 0 
Iron, dissolved mg/L - 0 0 0 0 
Iron, total mg/L - 0 0 0 0 
Lead, dissolved mg!L 0.1 0 0 0 0 
Manganese, dissolved mg/L - 0 0 0 0 
Manganese, total mg/L - 0 0 0 0 
Mercury, dissolved mg/L 0.00005 0 0 0 0 
Molybdenum, dissolved mg!L - 0 0 0 0 
Nickel, dissolved mg/L - 0 0 0 0 
Selenium, dissolved mgll 0.05 0 0 0 0 
Zinc, dissolved mg/L 25 0 0 0 0 

:Ia -I 
0 ,.,..., Pink Indicates the number of baseline samples whose results exceed the underground water class use suitability as defined by WQD, Chapter 8, Table 1 
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Table D6 2-17 Groundwater Quality Comparison of Carney Coal Seam Wells for EPA Standards 

Parameter Units 
EPA Primary 

Standard 578408-CRN 578409-CRN 578409-CRN-09 578417-CRN 578418-CRN 578510-CRN 578511-CRN 578512-CRN 578513-CRN 

General Not Sampled DRY DRY DRY DRY 
Alkalinity (as CaC03} mg/L - 0 0 0 0 
Ammonia mg/L - 0 0 0 0 
Fluoride mg/L 4 0 0 0 0 

Hardness (as CaC03} mg/L - 0 0 0 0 
Hydroxide mg/L - 0 0 0 0 
Laboratory conductivity ~hos/cm - 0 0 0 0 
Laboratory pH s.u. - 0 0 0 0 
Nitrate/Nitrite mg/L - 0 0 0 0 

Total Dissolved Solids mg/L - 0 0 0 0 

Sodium Adsorption Ratio (SAR} unitless - 0 0 0 0 

Mlijorlons 

Calcium mg/L - 0 0 0 0 

Magnesium mg/L - 0 0 0 0 
Potassium mg/L - 0 0 0 0 
Sodium mg/L - 0 0 0 0 
Bicarbonate mg/L - 0 0 0 0 

Carbonate mg/L - 0 0 0 0 
Chloride mg/L - 0 0 0 0 

Sulfate mg/L - 0 0 0 0 

Metals 

Aluminum, dissolved mg/L - 0 0 0 0 

Arsenic, dissolved mg/L 0.01 0 0 0 0 

Barium, dissolved mg/L 2 0 0 0 0 

Boron, dissolved mg/L - 0 0 0 0 

Cadmium, dissolved mg/L 0.005 0 0 0 0 

Chromium, dissolved mg/L - 0 0 0 0 

Copper, dissolved mg/L 1.3 0 0 0 0 

Iron, dissolved mg/L - 0 0 0 0 

Iron. total mg/L - 0 0 0 0 
Lead, dissolved mg/L 0.015 0 0 0 0 
Manganese. dissolved mg/L - 0 0 0 0 

Manganese. total mg/L - 0 0 0 0 
Mercury, dissolved mg/L 0.002 0 0 0 0 
Molybdenum, dissolved mg/L - 0 0 0 0 

Nickel, dissolved mg/L - 0 0 0 0 

Selenium. dissolved mg/L 0.05 0 0 0 0 
Zinc. dissolved mg/L - 0 0 0 0 

Pink Indicates the number of baseline samples whose results exceed the EPA Primary or Secondary MCLs 
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Table 06.2-17. Groundwater Quality Comparison of Carney Coal Seam Wells for EPA StandardsJContinued) 

Parameter Units 
EPA Secondary 

Standard 578408-CRN 578409-CRN 578409-CRN-OB 578417-CRN 578418-CRN 578510-CRN 578511-CRN 578512-CRN 578513-CRN 

General Not Sampled DRY DRY DRY DRY 
Alkalinity (as CaC03) mg/L - 0 0 0 0 

Ammonia mg!L - 0 0 0 0 
Fluoride mg/L 2 0 0 0 0 
Hardness (as CaC03) mg/L -- 0 0 0 0 
Hydroxide mg/L -- 0 0 0 0 
Laboratory conductivity ~hos/cm - 0 0 0 0 
Laboratory pH s.u. 8.5 0 0 0 0 

Nitrate/Nitrite mg/L - 0 0 0 0 
Total Dissolved Solids mg/L 500 0 0 0 0 
Sodium Adsorption Ratio (SAR) unitless - 0 0 0 0 
Major Ions 

Calcium mg/L - 0 0 0 0 
Magnesium mg!L - 0 0 0 0 
Potassium mg/L - 0 0 0 0 
Sodium mgll. - 0 0 0 0 
Bicarbonate mg/L - 0 0 0 0 
Carbonate mg/L - 0 0 0 0 
Chloride mg/L 250 0 0 0 0 

Sulfate mg/L 250 0 0 0 0 

Metals 

Aluminum, dissolved mg/L - 0 0 0 0 
Arsenic. dissolved mg!L - 0 0 0 0 
Barium. dissolved mg/L -- 0 0 0 0 

soron, dissolved mg!L - 0 0 0 0 
Cadmium. dissolved mg/L - 0 0 0 0 
Chromium, dissolved mg/L - 0 0 0 0 
Copper. dissolved mg!L 1 0 0 0 0 
Iron, dissolved mg/L 0.3 0 0 0 0 
Iron, total mg!L - 0 0 0 0 

Lead, dissolved mg!L -- 0 0 0 0 
Manganese, dissolved mg/L 0.05 0 0 0 0 
Manganese. total mg/L -- 0 0 0 0 
Mercury, dissolved mg/L - 0 0 0 0 
Molybdenum. dissolved mg/L - 0 0 0 0 
Nickel, dissolved mgll. - 0 0 0 0 
Selenium, dissolved mg!L - 0 0 0 0 
Zinc. dissolved mg/L 5 0 0 0 0 

Pink Indicates the number of baseline samples whose results exceed the EPA Primary or Secondary MCLs 
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Table D6.2-18. Summary of Groundwater Rights Within the Permit Area and the Adjacent 3 Miles 1
'
2 

......., 
~ -

....j ..., 
-= 
cr. 

!:'! 
C!! 

~ 

Permitted Water Use 3 

Coal Bed Methane 

Coal Bed Methane and Irrigation 

Coal Bed Methane and Miscellaneous 

Coal Bed Methane and Stock Watering 

Domestic 

Domestic and Irrigation 

Domestic, Irrigation, and Stock Watering 

Domestic and Stock Watering 

Industrial and Miscellaneous 

Irrigation 

Irrigation, Miscellaneous, and Stock Watering 

Irrigation and Stock Watering 

Miscellaneous 

Stock Watering 

Other 

Total 

Number or Wells Percent or Total (%) 

86 17.92 

8 1.67 

2 0.42 

101 21.04 

116 24.17 

2 0.42 

1 0.21 

52 10.83 

1 0.21 

1 0.21 

1 0.21 

2 0.42 

20 4.17 

85 17.71 

2 0.42 

480 100.00 
U1 Notes: 1Summary does not include cancelled, expired, abandoned, or suspended water rights. Refer to Adjudication 

Appendix B for a full summary of groundwater rights. 

0 2Wells may not be currently active. 

"' ~ 3Summruy excludes monitoring wells. 
-+>-
00 
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Table D6.1-14. Big Horn Mine Hidden Water Creek Flow Days 
HWCl-79 

Year 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1982 0 0 0 

1983 2 (5.88) 0 0 0 0 0 0 0 0 0 0 0 
1984 0 0 0 0 0 0 0 0 0 0 0 0 
1985 0 2 (0.56) 1 (0.01) 0 0 0 0 0 0 0 0 0 
1986 0 2 (4.3) 0 0 1 (1.17) 0 0 0 0 0 0 0 
1987 0 0 0 0 0 0 0 0 0 0 0 0 
1988 0 4 (0.53} 0 0 0 0 0 0 0 0 0 0 
1989 0 0 1(0.02) 0 0 0 0 0 0 0 0 0 
1990 0 0 0 0 0 0 0 0 0 0 0 0 
1991 0 0 0 0 0 0 0 0 0 0 0 0 
1992 0 0 0 0 0 0 0 0 0 0 0 0 
1993 0 0 0 0 0 0 0 0 0 0 0 0 
1994 0 0 0 0 0 0 0 0 0 0 0 0 
1995 0 0 0 0 0 0 0 0 0 0 0 0 
1996 0 0 0 3 (0.77) 0 0 0 0 0 0 0 0 
1997 0 6 (1.79) 0 0 

Notes: 1. "()"Maximum average daily flow (cts ) in given month. 
2. Monitoring location depicted on Exhibit D6.1-2. 
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Table D6 1-15 Big Horn Mine Surface Water Quality Monitoring Results 

Parameter Units 
HWC1-79 

3/22/79 4/9/79 4/16/79 3/11/80 2/24/86 2/25/86 6/5/86 3/2/88 3/13/89 
Field 
Field Conductivity 11mhos/cm 4000 3500 3283 1390 
Field pH s.u. 8.6 7.6 6.62 
Field turbidity NTUs 
Temperature DegC 8.5 20 17.2 5 
General 
Alkalinity (as CaC03) mg/L 228 328 330 160 20 45 45 32.5 47.5 
Ammonia mg/L <0.01 1.43 0.63 0.09 <0.01 o:01 <0.01 0.17 0.73 
Fluoride mg/L 0.85 0.63 0.61 0.28 0.11 0.13 0.14 <0.1 <0.1 
Hardness (as CaC03) mg/L 1867 1950 1930 637 42 118 91:5 47 56 
Hydroxide mg!L 
Laboratory conductivity 11mhos/cm 3340 3400 3220 1290 57 217 126 123 136 
Dissolved oxygen mg/L 
Laboratory pH s.u. 8.2 8.4 8.5 8.1 7.51 7.55 7.13 6.57 7.36 
Laboratory turbidity NT Us 2.3 2.9 3.2 50 180 88 1000 48 170 
Nitrate/Nitrite mg/L 0.15 0.01 <0.01 0.11 3.1 2.83 0.62 4.47 1.77 
Total Dissolved Solids mg/L 3190 3300 3220 1130 96 117 156 154 166 
Total Suspended Solids mg!L 5 11 9 72 488 234 3630 67 234 
Sodium Adsorption Rat1o (SAR) unitless 0.12 0.6 0.15 0.11 0.12 
Total Phosphorus mg!L 0.02 0.03 0.02 0.35 0.19 0.3 0.64 
Major Ions 
Calcium mg!L 242 260 251 89 8.6 21.2 19.6 6.6 10.6 
Magnesium mg!L 307 316 317 101 2.7 13.7 6.7 3.8 4.1 
Potassium mg!L 2 26 25 16 7.2 9.6 2.1 15.2 14.8 
Sodium mg!L 186 191 188 70 1.6 14.5 3 1.4 1.8 
Bicarbonate mg!L 278 379 373 195 24.4 54.9 54.9 39.7 58 
Carbonate mg!L 10 15 
Chloride mg!L 28 28 29 11 5 8 14 11 4 
Sulfate mg!L 1922 1970 1940 609 16.1 94 12.5 <1 12.5 

:::a -1 

"" ..... 
Metals 
Aluminum, dissolved mg!L 0.9 0.2 0.2 0.1 0.47 <0.1 2 

e";) :::z 
~ 

c ~ 
c-;. ~ -... 

Arsenic, dissolved mg!L <0.005 <O:oos <0.005 <0.005 <0.002 <0.002 <0.002 
Barium, dissolved mg!L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Boron. dissolved mg!L 0.6 0.4 0.5 0.1 0.03 0.72 0.26 1.63 0.17 
Cadmium. dissolved mg!L <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 <0.002 

~ Chromium. dissolved mg!L <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 
..... ~ 
~ Ul 

Copper, dissolved mg!L 0.02 0.03 0.02 <0.01 <0.01 0.01 0.02 
Iron, dissolved mg!L 0.13 0.06 <0.05 0.1 0.32 0.06 0.62 ...., Iron, total mg!L 0.17 0.1 0.12 1.77 1.64 0.42 0.73 

C) Lead, dissolved mg!L <0:02 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 -Ul 
Manganese, dissolved mg/L 0.03 0.02 0.02 0.09 <0.01 <0.01 <0.01 
Manganese, total mg!L 
Mercury, dissolved mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Molybdenum, dissolved mg/L <0.02 <0.02 <0.02 
Nickel, dissolved mg/L 0.02 0.05 0.04 0.01 0.01 0.01 0.02 
Selenium, dissolved mg/L <0.005 <0.005 <0.005 <0.005 <0.002 <0.002 <0.002 
ILmc, aissolved mg/L 0.03 0.05 0.05 0.01 iJ:01 lDJ1 <0.01 

. . 
Note: Morutonng location deptcted on Exhibtt D6.1-2 . 
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Figure D6.1-l. Tongue River and Goose Creek Mean Monthly Flow 
Source: USGS National Water Information System: Web Interface 
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Figure D6.2-1. Groundwater Monitoring Well Results Piper Diagram 
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BROOK MINE PERMIT BOUNDARY 

BIG HORN MINE PERMIT BOUNDARY (PERMIT NO 213-T7) 

DRAINAGE BASIN DIVIDE 

USGS GAGING STATION 

CERTIFICATE OF ENGINEER 
I Jeffrey G Barron, hereby certrfy that thrs drawmg was 

prepared by myself or by engmeers under my d1rect supervrsron 
and that rt correctly represents the condrtrons descnbed rn the 
accompanyrng apphcatron whrch IS desrgned to meet the 
requrrements of the Wyomrng Envrronmental Quality Act and rts 
accompanyrng regulatrons 
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RAMACO Brook Mine 

ADDENDUM D6-1 

HEC-HMS Model 

TFN 8 2/025 
RECD NOV 14,2014 

October 2014 Addendum D6-1-1 
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RAMACO Brook Mine 

HEC-HMS INPUTS 
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October 2014 Addendum 06-1-2 
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RAMACO 

Basin: Sheridan_ Mine 

End: 

Last Modified Date: 2 May 2014 
Last Modified Time: 15:15:00 
Version: 3.5 
Filepath Separator: \ 
Unit System: English 
Missing Flow To Zero: No 
Enable Flow Ratio: No 
Allow Blending: No 
Compute Local Flow At Junctions: No 

Enable Sediment Routing: No 

Enable Quality Routing: No 

Subbasin: SCSBranch 

End: 

Canvas X: -7504.761904761905 
Canvas Y: 3895.2380952380954 
Label X: -19.0 
Label Y: 20.0 
Area: 3.71 
Downstream: SCBRANCH_ R 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area : 0.0 
Curve Number: 79 
Initial Abstraction: 0 

Transform: SCS 
Lag: 153.7 
Unitgraph Type: STANDARD 

Baseflow: None 

Subbasin: SCNBranch 
Canvas X: -5409.523809523809 
Canvas Y: 4504.761904761905 
Area: 2.40 
Downstream: SCBRANCH R 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 79 
Initial Abstraction: 0 

October 2014 

Brook Mine 

TFN 6 2/025 
RECD NOV 14,2014 
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RAMACO 

End: 

Transform: scs 
Lag: 108.8 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: SCBRANCH R 

End: 

Canvas X: -5504.761904761905 
Canvas Y: 1952.3809523809523 
From Canvas X: -6304.761904761905 
From Canvas Y: 3552.3809523809523 
Downstream: SC3 R 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 12676 
Energy Slope: 0.011 
Width: 30 
Side Slope: 4 
Mannings n: 0.03 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: SC3 

End: 

Canvas X: -6742.857142857143 
Canvas Y: 2047.6190476190477 
Label X: -1.0 
Labe 1 Y : - 2 . 0 
Area: 2.95 
Downstream: SC3_ R 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 79 
Initial Abstraction: o 

Transform: SCS 
Lag: 117.8 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: SC3 R 
Canvas X: -4438.095238095238 
Canvas Y: 1019.0476190476184 
From Canvas X: -5504.761904761905 

October 2014 

Brook Mine 
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RAMACO 

End: 

From Canvas Y: 1952.3809523809523 
Downstream: SC2 R 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 10310 
Energy Slope: 0.0097 
Width: 30 
Side Slope: 4 
Mannings n: 0.03 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: SC2 

End: 

Canvas X: -6190.476190476191 
Canvas Y: 657.1428571428569 
Area: 3.81 
Downstream: SC2 R 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 79 
Initial Abstraction: 0 

Transform: SCS 
Lag: 119.5 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: SC2_ R 

End: 

Canvas X: -1980.9523809523807 
Canvas Y: -1285.7142857142862 
From Canvas X: -4438.095238095238 
From Canvas Y: 1019.0476190476184 
Downstream: SC_ Out 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 23923 
Energy Slope: 0.0071 
Width: 50 
Side Slope: 4 
Mannings n: 0.03 
Use Variable Time Step: No 
Channel Loss: None 
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DEQ 6-104

RAMACO 

Subbasin: SC1 

End: 

Canvas X: -3161.9047619047615 
Canvas Y: -1800.0 
Area: 1.98 
Downstream: SC Out 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 79 
Initial Abstraction: 0 

Transform: SCS 
Lag: 214.3 
Unitgraph Type: STANDARD 

Baseflow: None 

Subbasin: SCSub1 

End: 

Canvas X: -247.6190476190477 
Canvas Y: 2428.5714285714284 
Area: 0.42 
Downstream: SCS1 R 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 77 
Initial Abstraction: 0 

Transform: SCS 
Lag: 44.6 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: SCS1_ R 
Canvas X: -1980.9523809523807 
Canvas Y: -1285.7142857142862 
From Canvas X: -571.4285714285716 
From Canvas Y: 1704.7619047619046 
Label X: 1.0 
Label Y: 38.0 
Downstream: SC_ Out 

Route: Muskingum Cunge 
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DEQ 6-105

RAMACO 

End: 

Channel: Trapezoid 
Length: 4555 
Energy Slope: 0.0110 
Width: 50 
Side Slope: 4 
Mannings n: 0.03 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: SCSub2 
Canvas X: -1600.0 

End: 

Canvas Y: 2657.142857142857 
Area: 0.41 
Downstream: SCS2 R 

Canopy: None 

Surface: None 

LossRate: scs 
Percent Impervious Area: 0.0 
Curve Number: 75 
Initial Abstraction: 0 

Transform: SCS 
Lag: 30.9 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: SCS2_ R 

End: 

Canvas X: -1980.9523809523807 
Canvas Y: -1285.7142857142862 
From Canvas X: -1771.4285714285716 
From Canvas Y: 1857.1428571428569 
Label X: -26.0 
Label Y: 23.0 
Downstream: SC Out 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 7487 
Energy Slope: 0.0087 
Width: 50 
Side Slope: 4 
Mannings n: 0.03 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: SCSub4 
Canvas X: -6171.428571428572 
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DEQ 6-106

RAMACO 

End: 

Canvas Y: -504.7619047619046 
Label X: -2.0 
Label Y: 0.0 
Area: 0. 34 
Downstream: SCS4 R 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 84 
Initial Abstraction: 0 

Transform: SCS 
Lag: 40.6 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: SCS4 R 

End: 

Canvas X: -1980.9523809523807 
Canvas Y: -1285.7142857142862 
From Canvas X: -4971.428571428572 
From Canvas Y: -314.2857142857147 
Label X : - 4 2 . 0 
Label Y: -14.0 
Downstream: SC_Out 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 18990 
Energy Slope: 0.0076 
Width: 50 
Side Slope: 4 
Mannings n: 0.03 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: SCSub3 
Canvas X: -3276.190476190476 
Canvas Y: 2619.047619047619 
Area: 0.31 
Downstream: SCS3_R 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
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DEQ 6-107

RAMACO 

End: 

Curve Number: 76 
Initial Abstraction: 0 

Transform: SCS 
Lag: 39.9 
Unitgraph Type : STANDARD 

Baseflow: None 

Reach: SCS3_ R 

End: 

Canvas X: -1980.9523809523807 
Canvas Y: -1285.7142857142862 
From Canvas X: -2990.476190476191 
From Canvas Y: 1914.2857142857142 
Label X: -35.0 
Label Y: 1.0 
Downstream: SC Out 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 13461 
Energy Slope: 0.0074 
Width: 50 
Side Slope: 4 
Mannings n: 0.03 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: SCSub5 

End: 

Canvas X: 476.19047619047706 
Canvas Y: 1323.8095238095239 
Area: 0.13 
Downstream: SCSS_ R 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 75 
Initial Abstraction: 0 

Transform: SCS 
Lag: 28.3 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: scss R 
Canvas X: -1980.9523809523807 
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DEQ 6-108

RAMACO 

End: 

Canvas Y: -1285.7142857142862 
From Canvas X: -228.57142857142844 
From Canvas Y: 542.8571428571431 
Label X: -12.0 
Label Y: 5.0 
Downstream: SC_ Out 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 1166 
Energy Slope: 0.0214 
Width: 50 
Side Slope: 4 
Mannings n: 0.03 
Use Variable Time Step: No 
Channel Loss: None 

Junction: SC Out 

End: 

Canvas X: -1980.9523809523807 
Canvas Y: -1285.7142857142862 
Label X: 0.0 
Label Y: 1.0 
Downstream: TONGUE RIVER 

Subbasin: EF EC 

End: 

Canvas X: -7662.60162601626 
Canvas Y: -2947.1544715447153 
Label X: 13.0 
Label Y : - 5 . 0 
Area: 1.84 
Downstream: TONGUE RIVER 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 87 
Initial Abstraction: 0 

Transform: SCS 
Lag: 119.6 
Unitgraph Type: STANDARD 

Baseflow: None 

Subbasin: TRDS 
Canvas X: -6585.365853658536 
Canvas Y: -2398.373983739837 
Area: 0.93 
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DEQ 6-109

.J 

RAMACO 

End: 

Downstream: TONGUE RIVER 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 84 
Initial Abstraction: 0 

Transform: SCS 
Lag: 59.9 
Unitgraph Type: STANDARD 

Baseflow: None 

Subbasin: TRD3 

End: 

Canvas X: 345.5284552845533 
Canvas Y: -1260.162601626016 
Area: 0.59 
Downstream: TONGUE RIVER 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 71 
Initial Abstraction: o 

Transform: SCS 
Lag: 75.2 
Unitgraph Type: STANDARD 

Baseflow: None 

Subbasin: TR_ Sub1 
Canvas X: 1599.496221662469 
Canvas Y: -1020.1511335012592 
Label X: 2.0 
Label Y: -5.0 
Area: 0.52 
Downstream: TONGUE RIVER 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
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DEQ 6-110

RAMACO 

End : 

Curve Number: 74 
Initial Abstraction: 0 

Transform: SCS 
Lag: 36.7 
Unitgraph Type: STANDARD 

Baseflow: None 

Subbasin: TRD2 

End: 

Canvas X: 1422.7642276422757 
Canvas Y: -731.707317073171 
Area: 0.51 
Downstream: TONGUE RIVER 

Canopy: None 

Surface: None 

LossRate: scs 
Percent Impervious Area: 0.0 
Curve Number: 73 
Initial Abstraction: 0 

Transform: SCS 
Lag: 71.6 
Unitgraph Type: STANDARD 

Baseflow: None 

Subbasin: TRD4 

End: 

Canvas X: -5284.552845528455 
Canvas Y: -1849.5934959349588 
Area: 0.27 
Downstream : TONGUE_ RIVER 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 83 
Initial Abstraction: 0 

Transform: SCS 
Lag: 35.6 
Unitgraph Type: STANDARD 

Baseflow: None 
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DEQ 6-111

. J 

RAMACO 

Subbasin: TR Sub2 

End : 

Canvas X: 2662.6016260162596 
Canvas Y: -792.6829268292686 
Label X: 3.0 
Label Y: 1. 0 
Area: 0.24 
Downstream: TONGUE RIVER 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0 . 0 
Curve Number: 72 
Initial Abstraction: o 

Transform: SCS 
Lag: 71.9 
Unitgraph Type: STANDARD 

Baseflow: None 

Subbasin: TRD1 

End: 

Canvas X: -447.1544715447153 
Canvas Y: -650.4065040650403 
Label X: 4.0 
Label Y: 1.0 
Area: 0.04 
Downstream: TONGUE RIVER 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 72 
Initial Abstraction: 0 

Transform: SCS 
Lag: 14.6 
Unitgraph Type: STANDARD 

Baseflow: None 

Junction: TONGUE RIVER 

End: 

Canvas X: -894.3089430894306 
Canvas Y: -4146.341463414634 

Subbasin: HWC3 
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DEQ 6-112

) 

RAMACO 

End: 

Canvas X: 438.0952380952385 
Canvas Y: 4200.0 
Area: 3.29 
Downstream: HWCUpper 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 76 
Initial Abstraction: o 

Transform: SCS 
Lag: 126.0 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: HWCUpper 

End: 

Canvas X: 2012.1951219512193 
Canvas Y: 2399.6515679442505 
From Canvas X: 457.1428571428569 
From Canvas Y: 3761.904761904762 
Label X: -22.0 
Label Y: 18.0 
Downstream: HWCLower 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 12103 
Energy Slope: 0.0112 
Width: 20 
Side Slope: 4 
Mannings n: 0.03 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: HWC2 
Canvas X: 2628.5714285714294 
Canvas Y: 3076.190476190476 
Area: 3.19 
Downstream: HWCLower 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 76 
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DEQ 6-113

RAMACO 

End: 

Initial Abstraction: 0 

Transform: SCS 
Lag: 124.1 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: HWCLower 

End: 

Canvas X: 5295.238095238095 
Canvas Y: -904.7619047619046 
From Canvas X: 2012.1951219512193 
From Canvas Y: 2399.6515679442505 
Downstream: HWC Out 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 12103 
Energy Slope: 0.0148 
Width: 25 
Side Slope: 4 
Mannings n: 0.03 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: HWC1 

End : 

Canvas X: 4152.380952380952 
Canvas Y: -1476.1904761904761 
Label X: 3.0 
Label Y: -2.0 
Area: 0.81 
Downstream: HWC_ Out 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 76 
Initial Abstraction: o 

Transform: SCS 
Lag: 106.7 
Unitgraph Type: STANDARD 

Baseflow : None 

Subbasin: HWCSub1 
Canvas X: 1142.8571428571431 
Canvas Y: 238.09523809523762 
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DEQ 6-114

RAMACO 

End: 

Area: 0.19 
Downstream: HWCS1 R 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 76 
Initial Abstraction: 0 

Transform: SCS 
Lag: 26.4 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: HWCS1 R 

End: 

Canvas X: 5295.238095238095 
Canvas Y: -904.7619047619046 
From Canvas X: 2247.6190476190477 
From Canvas Y: 180.95238095238074 
Downstream: HWC Out 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 9170 
Energy Slope: 0.0147 
Width: 25 
Side Slope: 4 
Mannings n: 0.03 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: HWCSub4 
Canvas X: 5752.380952380952 
Canvas Y: 3819.0476190476193 
Area: 0.18 
Downstream: HWCS4 _ R 

Canopy: None 

Surface: None 

LossRate: scs 
Percent Impervious Area: 0.0 
Curve Number: 75 
Initial Abstraction: 0 

Transform: SCS 
Lag: 34.8 
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DEQ 6-115

RAMACO 

Unitgraph Type: STANDARD 

Baseflow: None 
End: 

Reach: HWCS4 R 

End: 

Canvas X: 5295.238095238095 
Canvas Y: -904.7619047619046 
From Canvas X: 5447.619047619048 
From Canvas Y: 3057.142857142857 
Downstream: HWC Out 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 8604 
Energy Slope: 0.0145 
Width: 25 
Side Slope: 4 
Mannings n: 0.030 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: HWCSub2 

End: 

Canvas X: 6971.4285714285725 
Canvas Y: 657.1428571428569 
Area: 0.14 
Downstream: HWCS2 R 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 77 
Initial Abstraction : 0 

Transform: SCS 
Lag: 20.9 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: HWCS2 R 
Canvas X: 5295.238095238095 
Canvas Y: -904.7619047619046 
From Canvas X: 6380.952380952382 
From Canvas Y: 180.95238095238074 
Downstream: HWC_Out 

Route: Muskingum Cunge 
Channel: Trapezoid 
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DEQ 6-116

• J 

RAMACO 

End: 

Length: 6582 
Energy Slope: 0.0152 
Width: 25 
Side Slope: 4 
Mannings n: 0.030 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: HWCSub5 

End: 

Canvas X: 3695.2380952380954 
Canvas Y: 4428.571428571428 
Area: 0.12 
Downstream: HWCS5_ R 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 76 
Initial Abstraction: 0 

Transform: SCS 
Lag: 19.7 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: HWCS5 R 

End: 

Canvas X: 5295.238095238095 
Canvas Y: -904.7619047619046 
From Canvas X: 4209.523809523809 
From Canvas Y: 3838.095238095238 
Downstream: HWC_ Out 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 11153 
Energy Slope: 0.0148 
Width: 25 
Side Slope: 4 
Mannings n: 0.030 
Use Variable Time Step: No 
Channel Loss: None 

Subbasin: HWCSub3 
Canvas X: 6476.190476190477 
Canvas Y: 2752.3809523809523 
Area: 0.07 
Downstream: HWCS3_ R 
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DEQ 6-117

RAMACO 

End: 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area : 0.0 
Curve Number: 76 
Initial Abstraction: 0 

Transform: SCS 
Lag: 25.9 
Unitgraph Type: STANDARD 

Baseflow: None 

Reach: HWCS3 R 

End: 

Canvas X: 5295.238095238095 
Canvas Y: -904.7619047619046 
From Canvas X: 5980.952380952382 
From Canvas Y: 2009.5238095238096 
Downstream: HWC_Out 

Route: Muskingum Cunge 
Channel: Trapezoid 
Length: 7721 
Energy Slope: 0.0149 
Width: 25 
Side Slope: 4 
Mannings n: 0.030 
Use Variable Time Step: No 
Channel Loss: None 

Junction: HWC Out 

End: 

Canvas X: 5295.238095238095 
Canvas Y: -904.7619047619046 

Subbasin: GC1 
Canvas X: 6422.764227642276 
Canvas Y: -3821.1382113821146 
Area: 0.34 
Downstream: GOOSE_CREEK 

Canopy: None 

Surface: None 

LossRate: SCS 
Percent Impervious Area: 0.0 
Curve Number: 81 
Initial Abstraction: 0 
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DEQ 6-118

RAMACO 

Transform: SCS 
Lag: 55.8 
Unitgraph Type: STANDARD 

Baseflow: None 
End: 

Junction: GOOSE CREEK 

End: 

Basin 

End: 

Canvas X: 4796.747967479674 
Canvas Y: -3211.382113821139 

Schematic Properties: 
Last View N: 5000.0 
Last View S: -5000.0 
Last View W: -5000.0 
Last View E: 5000.0 
Maximum View N: 5000.0 
Maximum ViewS: -5000.0 
Maximum View W: -5000.0 
Maximum View E: 5000.0 
Extent Method: Elements 
Buffer: 0 
Draw Icons: Yes 
Draw Icon Labels: Yes 
Draw Map Objects: No 
Draw Gridlines: No 
Draw Flow Direction: No 
Fix Element Locations: No 
Fix Hydrologic Order: No 
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DEQ 6-119

RAMACO Brook Mine 

HEC-HMS RESULTS 
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DEQ 6-120

RAMACO Brook Mine 

2-year, 6-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2
) (cfs) (Ac-ft) 

EF EC 1.84 95.7 01Jun2014, 14:27 33.3 

GC1 0.34 21.1 01Jun2014, 13:18 4.6 

GOOSE CREEK 0.34 21.1 01Jun2014, 13:18 4.6 

HWClower 6.48 193.9 01Jun2014, 15:12 68.9 

HWCSub1 0.19 15.1 01Jun2014, 12:48 2.0 

HWCSub2 0.14 13.4 01Jun2014, 12:45 1.6 

HWCSub3 0.07 5.7 01Jun2014, 12:48 0.8 

HWCSub4 0.18 11.8 01Jun2014, 12:57 1.9 

HWCSub5 0.12 11.5 01Jun2014, 12:42 1.3 

HWCS1 R 0.19 15.1 01Jun2014, 13:30 2.1 

HWCS2 R 0.14 13.3 01Jun2014, 13:15 1.6 

HWCS3 R 0.07 5.7 01Jun2014, 13:42 0.8 

HWCS4 R 0.18 11.7 01Jun2014, 13:42 1.9 

HWCS5 R 0.12 14.2 01Jun2014, 13:39 1.3 

HWCUpper 3.29 99.8 01Jun2014, 15:03 35.0 

HWC Out 7.99 229.5 01Jun2014, 15:00 85.2 

HWC1 0.81 27.0 01Jun2014, 14:18 8.7 

HWC2 3.19 97.8 01Jun2014, 14:33 33.9 

HWC3 3.29 99.9 01Jun2014, 14:33 35.0 

SCBRANCH R 6.11 197.4 01Jun2014, 15:03 74.1 

SCNBranch 2.40 90.5 01Jun2014, 14:18 29.2 

SCSBranch 3.71 113.0 01Jun2014, 15:00 44.9 

SCSub1 0.42 23.8 01Jun2014, 13:09 4.5 

SCSub2 0.41 29.0 01Jun2014, 12:54 4.2 

SCSub3 0.31 19.3 01Jun2014, 13:03 3.3 

SCSub4 0.34 29.7 01Jun2014, 13:03 5.3 

SCSub5 0.14 10.4 01Jun2014, 12:51 1.4 

SCS1 R 0.42 23.8 01Jun2014, 13:33 4.5 

SCS2 R 0.41 28.8 01Jun2014, 13:33 4.2 

SCS3_R 0.31 19.9 01Jun2014, 14:15 3.4 

SCS4 R 0.34 32.3 01Jun2014, 14:36 5.3 

SCS5 R 0.14 10.4 01Jun2014, 12:57 1.4 

SCOut 16.45 497.6 01Jun2014, 15:36 197.7 

SC1 1.96 47.1 01Jun2014, 15:42 22.8 

SC2 3.81 135.1 01Jun2014, 14:27 46.1 

SC2 R 12.87 419.7 01Jun2014, 15:45 156.0 

SC3 2.95 105.9 01Jun2014, 14:27 35.8 

SC3 R 9.06 296.7 01Jun2014, 15:09 109.9 

TONGUE RIVER 21.38 595.6 01Jun2014, 15:18 266.6 

TRD1 0.03 2.8 01Jun2014, 12:39 0.3 

TRD2 0.51 20.3 01Jun2014, 13:36 5.0 

TRD3 0.59 19.9 01Jun2014, 13:42 5.2 

TRD4 0.27 24.5 01Jun2014, 12:57 4.0 

TRD5 0.93 58.8 01Jun2014, 13:27 13.7 

TR Sub1 0.52 31.5 01Jun2014, 13:00 5.1 
TR Sub2 0.24 8.7 01Jun2014, 13:39 2.2 - -
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DEQ 6-121

RAMACO Brook Mine 

2-year, 24-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2
) (cfs) (Ac-ft) 

EF EC 1.84 194.2 01Jun2014, 22:00 73.7 

GC1 0.34 48.4 01Jun2014, 20:51 10.6 

GOOSE CREEK 0.34 48.4 01Jun2014, 20:51 10.6 

HWClower 6.48 407.5 01Jun2014, 22:39 167.0 

HWCSub1 0.19 37.0 01Jun2014, 20:18 4.9 

HWCSub2 0.14 33.0 01Jun2014, 20:15 3.7 

HWCSub3 0.07 13.8 01Jun2014, 20:18 1.8 

HWCSub4 0.18 28.0 01Jun2014, 20:27 4.5 

HWCSub5 0.12 28.2 01Jun2014, 20:12 3.1 

HWCS1 R 0.19 36.9 01Jun2014, 20:48 4.9 

HWCS2 R 0.14 32.9 01Jun2014, 20:36 3.7 

HWCS3 R 0.07 13.8 01Jun2014, 20:54 1.8 

HWCS4 R 0.18 28.0 01Jun2014, 21:00 4.5 

HWCS5 R 0.12 28.7 01Jun2014, 20:51 3.1 

HWCUpper 3.29 209.1 01Jun2014, 22:33 84.8 

HWC Out 7.99 474.2 01Jun2014, 22:30 205.9 

HWC1 0.81 58.3 01Jun2014, 21:48 20.9 

HWC2 3.19 205.1 01Jun2014, 22:06 82.2 

HWC3 3.29 209.2 01Jun2014, 22:09 84.8 

SCBRANCH R 6.11 400.7 01Jun2014, 22:33 176.3 

SCNBranch 2.40 191.9 01Jun2014, 21:51 69.3 

SCSBranch 3.71 228.8 01Jun2014, 22:39 107.1 

SCSub1 0.42 59.6 01Jun2014, 20:39 11.2 

SCSub2 0.41 69.4 01Jun2014, 20:24 10.2 

SCSub3 0.31 45.7 01Jun2014, 20:33 8.0 

SCSub4 0.34 69.1 01Jun2014, 20:33 12.0 

SCSub5 0.13 23.4 01Jun2014, 20:21 3.2 

SCS1 R 0.42 59.4 01Jun2014, 20:57 11.2 

SCS2 R 0.41 68.8 01Jun2014, 20:51 10.2 

SCS3 R 0.31 45.4 01Jun2014, 21:36 8.0 

SCS4 R 0.34 73.4 01Jun2014, 21:45 12.0 

SCS5 R 0.13 23.3 01Jun2014, 20:27 3.2 

SC Out 16.46 1022.4 01Jun2014, 23:06 473.2 

SC1 1.98 95.0 01Jun2014, 23:48 57.1 

SC2 3.81 284.0 01Jun2014, 22:03 110.0 

SC2 R 12.87 870.6 01Jun2014, 23:09 371.4 

SC3 2.95 222.3 01Jun2014, 22:00 85.1 

SC3 R 9.06 608.8 01Jun2014, 22:39 261.5 

TONGUE RIVER 21.40 1253.9 01Jun2014, 22:54 632.0 

TRD1 0.04 9.5 01Jun2014, 20:09 0.9 

TRD2 0.51 43.9 01Jun2014, 21:09 11.8 

TRD3 0.59 45.5 01Jun2014, 21:12 12.7 

TRD4 0.27 57.6 01Jun2014, 20:30 9.1 

TRD5 0.93 143.0 01Jun2014, 20:54 32.8 

TR Sub1 0.52 75.2 01Jun2014, 20:30 12.4 
TR_Sub2 0.24 19.9 01Jun2014, 21:09 5.3 

TFN 6 2/025 
RECD NOV 14,2014 
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DEQ 6-122

RAMACO Brook Mine 

5-year, 6-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2
) (cfs) (Ac-ft) 

EF EC 1.84 171.0 01Jun2014, 14:24 60.7 
GC1 0.34 39.2 01Jun2014, 13:18 8.7 
GOOSE CREEK 0.34 39.2 01Jun2014, 13:18 8.7 

HWCLower 6.48 373.9 01Jun2014, 15:03 133.5 

HWCSub1 0.19 28.9 01Jun2014, 12:48 4.0 

HWCSub2 0.14 25.4 01Jun2014, 12:45 3.0 

HWCSub3 0.07 11.0 01Jun2014, 12:48 1.5 

HWCSub4 0.18 22.6 01Jun2014, 12:57 3.6 

HWCSub5 0.12 21.9 01Jun2014, 12:42 2.5 

HWCS1_ R 0.19 28.8 01Jun2014, 13:24 4.0 

HWCS2_ R 0.14 25.4 01Jun2014, 13:09 3.0 
HWCS3 R 0.07 10.9 01Jun2014, 13:30 1.5 
HWCS4_R 0.18 22.5 01Jun2014, 13:33 3.6 

HWCS5 R 0.12 22.3 01Jun2014, 13:24 2.5 

HWCUpper 3.29 191.3 01Jun2014, 14:57 67.8 

HWC Out 7.99 442.3 01Jun2014, 14:54 165.0 

HWC1 0.81 51.7 01Jun2014, 14:18 16.9 
HWC2 3.19 187.3 01Jun2014, 14:33 65.7 
HWC3 3.29 191.4 01Jun2014, 14:33 67.7 
SCBRANCH R 6.11 373.6 01Jun2014, 14:54 141.7 

SCNBranch 2.40 170.7 01Jun2014, 14:15 55.8 
SCSBranch 3.71 213.7 01Jun2014, 15:00 85.9 

SCSub1 0.42 45.6 01Jun2014, 13:09 8.8 

SCSub2 0.41 55.6 01Jun2014, 12:54 8.2 

SCSub3 0.31 36.9 01Jun2014, 13:03 6.5 
SCSub4 0.34 54.2 01Jun2014, 13:03 9.8 

SCSub5 0.14 20.0 01Jun2014, 12:51 2.8 

SCS1 R 0.42 45.5 01Jun2014, 13:27 8.8 

SCS2 R 0.41 55.3 01Jun2014, 13:24 8.2 
SCS3 R 0.31 36.7 01Jun2014, 14:03 6.5 

SCS4 R 0.34 53.7 01Jun2014, 14:18 9.9 
SCS5 R 0.14 19.9 01Jun2014, 12:57 2.8 
SCOut 16.45 947.4 01Jun2014, 15:21 378.5 
SC1 1.96 89.8 01Jun2014, 15:39 43.9 
SC2 3.81 255.2 01Jun2014, 14:27 88.1 
SC2 R 12.87 803.0 01Jun2014, 15:30 298.4 
SC3 2.95 200.0 01Jun2014, 14:24 68.5 
SC3_R 9.06 564.1 01Jun2014, 15:00 210.2 
TONGUE RIVER 21.38 1159.6 01Jun2014, 15:03 507.2 
TRD1 0.03 5.4 01Jun2014, 12:39 0.5 

TRD2 0.51 39.2 01Jun2014, 13:36 9.8 
TRD3 0.59 38.9 01Jun2014, 13:42 10.2 

TRD4 0.27 45.1 01Jun2014, 12:57 7.5 
TRD5 0.93 108.0 01Jun2014, 13:24 25.7 
TR Sub1 0.52 60.7 01Jun2014, 13:00 10.0 
TR_Sub2 0.24 17.0 01Jun2014, 13:36 4.3 

TFN B 21025 
RECD ROV 14,201~ 
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DEQ 6-123

RAMACO Brook Mine 

5-year, 24-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2
) (cfs) (Ac-ft) 

EF EC 1.84 298.3 01Jun2014, 22:00 112.3 
GC1 0.34 77.0 01Jun2014, 20:51 16.7 
GOOSE_ CREEK 0.34 77.0 01Jun2014, 20:51 16.7 
HWCLower 6.48 663.0 01Jun2014, 22:33 268.0 
HWCSub1 0.19 60.2 01Jun2014, 20:18 7.9 
HWCSub2 0.14 53.3 01Jun2014, 20:15 6.0 

HWCSub3 0.07 22.5 01Jun2014, 20:18 2.9 
HWCSub4 0.18 45.7 01Jun2014, 20:27 7.2 
HWCSub5 0.12 45.9 01Jun2014, 20:12 5.0 
HWCS1 R 0.19 60.0 01Jun2014, 20:45 7.9 
HWCS2 R 0.14 53.1 01Jun2014, 20:33 6.0 
HWCS3 R 0.07 22.4 01Jun2014, 20:48 2.9 
HWCS4 R 0.18 45.6 01Jun2014, 20:54 7.2 
HWCS5 R 0.12 45.1 01Jun2014, 20:45 5.0 
HWCUpper 3.29 339.0 01Jun2014, 22:30 136.1 
HWC Out 7.99 771.6 01Jun2014, 22:27 330.5 
HWC1 0.81 94.6 01Jun2014, 21:48 33.5 
HWC2 3.19 332.7 01Jun2014, 22:06 131.9 
HWC3 3.29 339.2 01Jun2014, 22:09 136.1 
SCBRANCH R 6.11 642.4 01Jun2014, 22:30 279.8 
SCNBranch 2.40 307.7 01Jun2014, 21:48 109.9 
SCSBranch 3.71 366.7 01Jun2014, 22:39 169.9 

SCSub1 0.42 96.4 01Jun2014, 20:39 18.0 
SCSub2 0.41 113.1 01Jun2014, 20:24 16.4 
SCSub3 0.31 74.3 01Jun2014, 20:33 12.8 

SCSub4 0.34 108.4 01Jun2014, 20:33 18.6 
SCSub5 0.13 38.1 01Jun2014, 20:21 5.2 
SCS1 R 0.42 96.2 01Jun2014, 20:54 18.0 
SCS2 R 0.41 112.5 01Jun2014, 20:48 16.4 
SCS3 R 0.31 73.6 01Jun2014, 21:27 12.8 
SCS4 R 0.34 107.4 01Jun2014, 21:36 18.6 
SCS5 R 0.13 37.9 01Jun2014, 20:24 5.2 
SCOut 16.46 1637.9 01Jun2014, 22:57 751.1 
SC1 1.98 152.0 01Jun2014, 23:48 90.7 
SC2 3.81 455.3 01Jun2014, 22:00 174.5 
SC2_R 12.87 1405.3 01Jun2014, 23:00 589.4 
SC3 2.95 356.3 01Jun2014, 22:00 135.1 
SC3 R 9.06 979.5 01Jun2014, 22:33 414.9 
TONGUE RIVER 21.40 2024.2 01Jun2014, 22:45 998.6 
TRD1 0.04 15.7 01Jun2014, 20:09 1.4 
TRD2 0.51 72.1 01Jun2014, 21:09 19.1 
TRD3 0.59 75.0 01Jun2014, 21:12 20.7 
TRD4 0.27 90.7 01Jun2014, 20:30 14.2 
TRD5 0.93 224.2 01Jun2014, 20:54 50.8 
TR_Sub1 0.52 123.0 01Jun2014, 20:30 20.1 
TR_Sub2 0.24 32.7 01Jun2014, 21:09 8.7 

TFN 6 2/025 
RECD NOV 14,2014 
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DEQ 6-124

RAMACO Brook Mine 

10-year, 6-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2
) (cfs) (Ac-ft) 

EF EC 1.84 225.6 01Jun2014, 14:24 80.9 

GC1 0.34 52.9 01Jun2014, 13:18 11.8 

GOOSE CREEK 0.34 52.9 01Jun2014, 13:18 11.8 

HWClower 6.48 513.6 01Jun2014, 15:00 184.2 

HWCSub1 0.19 40.2 01Jun2014, 12:48 5.5 

HWCSub2 0.14 34.9 01Jun2014, 12:42 4.2 

HWCSub3 0.07 15.0 01Jun2014, 12:48 2.0 

HWCSub4 0.18 31.0 01Jun2014, 12:57 5.0 

HWCSub5 0.12 30.0 01Jun2014, 12:42 3.5 

HWCS1 R 0.19 40.0 01Jun2014, 13:18 5.5 

HWCS2 R 0.14 34.7 01Jun2014, 13:06 4.2 

HWCS3 R 0.07 14.8 01Jun2014, 13:24 2.0 

IIWCS4 R 0.18 30.9 01Jun2014, 13:27 5.0 

HWCS5 R 0.12 29.7 01Jun2014, 13:21 3.5 

HWCUpper 3.29 262.3 01Jun2014, 14:54 93.5 

HWC Out 7.99 606.2 01Jun2014, 14:48 227.7 

HWC1 0.81 71.9 01Jun2014, 14:15 23.3 

HWC2 3.19 256.8 01Jun2014, 14:30 90.7 

HWC3 3.29 262.4 01Jun2014, 14:33 93.5 

SCBRANCH R 6.11 508.4 01Jun2014, 14:54 194.2 

SCNBranch 2.40 231.9 01Jun2014, 14:15 76.5 

SCSBranch 3.71 290.9 01Jun2014, 14:57 117.6 

SCSub1 0.42 65.8 01Jun2014, 13:06 12.5 

SCSub2 0.41 75.9 01Jun2014, 12:54 11.4 

SCSub3 0.31 50.5 01Jun2014, 13:03 8.9 

SCSub4 0.34 72.2 01Jun2014, 13:03 13.3 

SCSub5 0.13 25.5 01Jun2014, 12:51 3.6 

SCS1 R 0.42 65.7 01Jun2014, 13:24 12.5 

SCS2 R 0.41 75.5 01Jun2014, 13:21 11.4 

SCS3 R 0.31 50.1 01Jun2014, 14:03 8.9 

SCS4 R 0.34 71.6 01Jun2014, 14:15 13.3 

SCS5 R 0.13 25.4 01Jun2014, 12:54 3.6 

SC Out 16.46 1296.4 01Jun2014, 15:18 521.8 

SC1 1.98 126.8 01Jun2014, 15:42 63.2 

SC2 3.81 346.9 01Jun2014, 14:27 120.8 

SC2 R 12.87 1096.7 01Jun2014, 15:27 408.8 

SC3 2.95 271.8 01Jun2014, 14:24 93.8 

SC3 R 9.06 769.0 01Jun2014, 14:57 288.0 

TONGUE RIVER 21.40 1587.5 01Jun2014, 15:00 697.4 

TRD1 0.04 10.1 01Jun2014, 12:39 1.0 

TRD2 0.51 51.6 01Jun2014, 13:36 13.2 

TRD3 0.59 54.2 01Jun2014, 13:42 14.2 

TRD4 0.27 60.3 01Jun2014, 12:57 10.1 

TRD5 0.93 153.3 01Jun2014, 13:24 36.2 

TR Sub1 0.52 83.4 01Jun2014, 13:00 13.9 
TR_Sub2 0.24 23.5 01Jun2014, 13:36 6.0 

TFN 6 2/025 
RECD NOV 14,2014 
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DEQ 6-125

RAMACO Brook Mine 

10-year, 24-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2
) (cfs) (Ac-ft) 

EF EC 1.84 375.8 01Jun2014, 22:00 141.0 

GC1 0.34 99.0 01Jun2014, 20:51 21.3 

GOOSE CREEK 0.34 99.0 01Jun2014, 20:51 21.3 

HWClower 6.48 863.3 01Jun2014, 22:30 346.5 

HWCSub1 0.19 78.3 01Jun2014, 20:18 10.2 

HWCSub2 0.14 69.2 01Jun2014, 20:15 7.7 

HWCSub3 0.07 29.3 01Jun2014, 20:18 3.7 

HWCSub4 0.18 59.7 01Jun2014, 20:27 9.3 

HWCSub5 0.12 59.7 01Jun2014, 20:12 6.4 

HWCS1 R 0.19 78.1 01Jun2014, 20:42 10.2 

HWCS2_R 0.14 68.9 01Jun2014, 20:30 7.7 

HWCS3 R 0.07 29.1 01Jun2014, 20:45 3.7 
HWCS4_R 0.18 59.5 01Jun2014, 20:51 9.3 

HWCS5 R 0.12 58.8 01Jun2014, 20:42 6.4 

HWCUpper 3.29 440.7 01Jun2014, 22:27 175.9 

HWC Out 7.99 1004.9 01Jun2014, 22:24 427.3 

HWC1 0.81 123.0 01Jun2014, 21:48 43.3 

HWC2 3.19 432.5 01Jun2014, 22:06 170.6 

HWC3 3.29 441.0 01Jun2014, 22:09 175.9 
SCBRANCH R 6.11 829.6 01Jun2014, 22:27 359.3 

SCNBranch 2.40 397.4 01Jun2014, 21:48 141.1 
SCSBranch 3.71 473.3 01Jun2014, 22:39 218.2 

SCSub1 0.42 125.2 01Jun2014, 20:39 23.2 

SCSub2 0.41 147.6 01Jun2014, 20:24 21.2 

SCSub3 0.31 96.7 01Jun2014, 20:33 16.6 

SCSub4 0.34 138.1 01Jun2014, 20:33 23.5 
SCSub5 0.13 49.7 01Jun2014, 20:21 6.7 
SCS1 R 0.42 125.0 01Jun2014, 20:51 23.2 
SCS2 R 0.41 146.7 01Jun2014, 20:45 21.3 
SCS3 R 0.31 96.0 01Jun2014, 21:21 16.6 

SCS4 R 0.34 136.8 01Jun2014, 21:33 23.5 

SCS5 R 0.13 49.5 01Jun2014, 20:24 6.7 
SCOut 16.46 2114.5 01Jun2014, 22:51 964.6 
SC1 1.98 196.1 01Jun2014, 23:45 116.4 

SC2 3.81 588.0 01Jun2014, 22:00 224.1 
SC2 R 12.87 1820.7 01Jun2014, 22:54 756.9 
SC3 2.95 460.1 01Jun2014, 22:00 173.5 

SC3_R 9.06 1266.9 01Jun2014, 22:30 532.8 
TONGUE RIVER 21.40 2619.5 01Jun2014, 22:39 1279.3 

TRD1 0.04 20.5 01Jun2014, 20:09 1.9 
TRD2 0.51 94.3 01Jun2014, 21:09 24.8 
TRD3 0.59 98.5 01Jun2014, 21:12 27.0 

TRD4 0.27 115.8 01Jun2014, 20:27 18.1 

TRD5 0.93 285.6 01Jun2014, 20:54 64.4 

TR Sub1 0.52 160.8 01Jun2014, 20:30 26.1 
TR_Sub2 0.24 42.8 01Jun2014, 21:09 11.3 

TFN 6 2/025 
RECD NOV 14,2014 
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DEQ 6-126

RAMACO Brook Mine 

25-year, 6-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2
) (cfs) (Ac-ft) 

EF EC 1.84 296.5 01Jun2014, 14:24 107.6 

GC1 0.34 71.1 01Jun2014, 13:18 16.0 

GOOSE CREEK 0.34 71.1 01Jun2014, 13:18 16.0 

HWClower 6.48 703.7 01Jun2014, 14:57 254.0 

HWCSub1 0.19 54.8 01Jun2014, 12:48 7.5 

HWCSub2 0.14 47.4 01Jun2014, 12:42 5.7 

HWCSub3 0.07 20.4 01Jun2014, 12:48 2.8 

HWCSub4 0.18 42.4 01Jun2014, 12:57 6.9 

HWCSub5 0.12 40.8 01Jun2014, 12:42 4.8 

HWCS1 R 0.19 54.5 01Jun2014, 13:15 7.6 

HWCS2 R 0.14 47.3 01Jun2014, 13:03 5.8 

HWCS3 R 0.07 20.3 01Jun2014, 13:18 2.8 

HWCS4 R 0.18 42.3 01Jun2014, 13:24 6.9 

HWCS5_R 0.12 40.4 01Jun2014, 13:18 4.8 

HWCUpper 3.29 358.7 01Jun2014, 14:54 128.9 

HWC Out 7.99 830.3 01Jun2014, 14:45 313.8 

HWC1 0.81 98.2 01Jun2014, 14:15 32.1 

HWC2 3.19 351.2 01Jun2014, 14:30 125.0 

HWC3 3.29 358.9 01Jun2014, 14:33 128.9 

SCBRANCH_ R 6.11 690.1 01Jun2014, 14:51 265.6 

SCNBranch 2.40 314.2 01Jun2014, 14:15 104.6 

SCSBranch 3.71 394.9 01Jun2014, 14:57 160.9 

SCSub1 0.42 89.5 01Jun2014, 13:06 17.2 

SCSub2 0.41 103.9 01Jun2014, 12:54 15.7 

SCSub3 0.31 68.8 01Jun2014, 13:03 12.3 

SCSub4 0.34 95.8 01Jun2014, 13:03 17.9 

SCSub5 0.13 34.9 01Jun2014, 12:51 5.0 

SCS1 R 0.42 89.4 01Jun2014, 13:21 17.2 

SCS2 R 0.41 103.3 01Jun2014, 13:18 15.7 

SCS3 R 0.31 68.4 01Jun2014, 13:54 12.3 

SCS4 R 0.34 95.0 01Jun2014, 14:09 17.9 

SCS5 R 0.13 34.8 01Jun2014, 12:54 5.0 

SCOut 16.46 1761.4 01Jun2014, 15:12 713.8 

SC1 1.98 172.7 01Jun2014, 15:39 86.5 

SC2 3.81 470.2 01Jun2014, 14:24 165.2 
SC2 R 12.87 1492.8 01Jun2014, 15:21 559.1 

SC3 2.95 368.4 01Jun2014, 14:24 128.3 

SC3 R 9.06 1045.2 01Jun2014, 14:54 393.9 

TONGUE RIVER 21.40 2171.3 01Jun2014, 14:54 950.9 

TRD1 0.04 13.9 01Jun2014, 12:39 1.4 

TRD2 0.51 71.0 01Jun2014, 13:36 18.3 
TRD3 0.59 75.0 01Jun2014, 13:39 19.8 

TRD4 0.27 80.4 01Jun2014, 12:57 13.7 
TRD5 0.93 203.5 01Jun2014, 13:21 48.8 

TR Sub1 0.52 114.4 01Jun2014, 13:00 19.3 
TR_Sub2 0.24 32.4 01Jun2014, 13:36 8.3 

TFN 6 2/025 
RECD NOV 14,2014 
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DEQ 6-127

RAMACO Brook Mine 

25-year, 24-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2
) (cfs) (Ac-ft) 

EF EC 1.84 486.2 01Jun2014, 21:57 181.8 

GC1 0.34 131.0 01Jun2014, 20:51 28.1 
GOOSE CREEK 0.34 131.0 01Jun2014, 20:51 28.1 

HWClower 6.48 1160.6 01Jun2014, 22:27 462.3 

HWCSub1 0.19 105.3 01Jun2014, 20:18 13.6 
HWCSub2 0.14 92.6 01Jun2014, 20:12 10.3 
HWCSub3 0.07 39.4 01Jun2014, 20:18 5.0 

HWCSub4 0.18 80.4 01Jun2014, 20:27 12.5 

HWCSub5 0.12 80.2 01Jun2014, 20:12 8.6 
HWCS1 R 0.19 104.8 01Jun2014, 20:39 13.6 
HWCS2 R 0.14 92.3 01Jun2014, 20:30 10.3 
HWCS3 R 0.07 39.1 01Jun2014, 20:42 5.0 

HWCS4 R 0.18 80.0 01Jun2014, 20:48 12.5 
HWCS5 R 0.12 79.0 01Jun2014, 20:39 8.6 
HWCUpper 3.29 591.6 01Jun2014, 22:27 234.7 

HWC Out 7.99 1350.9 01Jun2014, 22:21 570.0 

HWC1 0.81 165.1 01Jun2014, 21:45 57.8 
HWC2 3.19 580.7 01Jun2014, 22:06 227.6 
HWC3 3.29 591.9 01Jun2014, 22:09 234.7 

SCBRANCH_ R 6.11 1104.8 01Jun2014, 22:27 475.5 

SCNBranch 2.40 529.2 01Jun2014, 21:48 186.8 
SCSBranch 3.71 629.9 01Jun2014, 22:39 288.7 

SCSub1 0.42 167.8 01Jun2014, 20:39 30.8 
SCSub2 0.41 198.8 01Jun2014, 20:24 28.4 
SCSub3 0.31 129.9 01Jun2014, 20:33 22.1 

SCSub4 0.34 180.9 01Jun2014, 20:33 30.7 

SCSub5 0.13 67.0 01Jun2014, 20:21 9.0 

SCS1 R 0.42 167.4 01Jun2014, 20:51 30.8 

SCS2 R 0.41 197.2 01Jun2014, 20:42 28.4 
SCS3_ R 0.31 129.0 01Jun2014, 21:15 22.1 
SCS4_R 0.34 179.3 01Jun2014, 21:27 30.7 
SCS5_R 0.13 66.7 01Jun2014, 20:24 9.0 
SC_Out 16.46 2813.4 01Jun2014, 22:48 1276.9 
SC1 1.98 260.8 01Jun2014, 23:45 154.1 
SC2 3.81 782.8 01Jun2014, 22:00 296.5 
SC2 R 12.87 2431.3 01Jun2014, 22:51 1001.6 
SC3 2.95 612.6 01Jun2014, 21:57 229.6 

SC3 R 9.06 1689.5 01Jun2014, 22:27 705.1 
TONGUE RIVER 21.40 3493.2 01Jun2014, 22:36 1688.8 
TRD1 0.04 27.8 01Jun2014, 20:09 2.5 
TRD2 0.51 127.6 01Jun2014, 21:09 33.4 
TRD3 0.59 134.0 01Jun2014, 21:12 36.4 
TRD4 0.27 152.4 01Jun2014, 20:27 23.6 
TRD5 0.93 374.1 01Jun2014, 20:54 83.9 
TR Sub1 0.52 217.2 01Jun2014, 20:30 35.0 
TR_Sub2 0.24 58.1 01Jun2014, 21:09 15.3" ~ -

TFN 6 2/025 
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DEQ 6-128

RAMACO Brook Mine 

50-year, 6-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2
) (cfs) (Ac-ft) 

EF EC 1.84 351.3 01Jun2014, 14:21 128.6 

GC1 0.34 85.4 01Jun2014, 13:18 19.4 

GOOSE CREEK 0.34 85.4 01Jun2014, 13:18 19.4 

HWCLower 6.48 856.0 01Jun2014, 14:54 310.5 

HWCSub1 0.19 66.5 01Jun2014, 12:48 9.2 

HWCSub2 0.14 57.4 01Jun2014, 12:42 7.0 

HWCSub3 0.07 24.8 01Jun2014, 12:48 3.4 

HWCSub4 0.18 51.6 01Jun2014, 12:57 8.5 

HWCSub5 0.12 49.5 01Jun2014, 12:42 5.8 

HWCS1 R 0.19 66.1 01Jun2014, 13:12 9.2 

HWCS2 R 0.14 57.0 01Jun2014, 13:03 7.0 

HWCS3 R 0.07 24.6 01Jun2014, 13:18 3.4 

HWCS4 R 0.18 51.4 01Jun2014, 13:21 8.5 

HWCS5 R 0.12 49.1 01Jun2014, 13:15 5.8 

HWCUpper 3.29 436.1 01Jun2014, 14:51 157.6 

HWC Out 7.99 1010.2 01Jun2014, 14:45 383.6 

HWC1 0.81 119.3 01Jun2014, 14:12 39.2 

HWC2 3.19 426.9 01Jun2014, 14:30 152.9 

HWC3 3.29 436.2 01Jun2014, 14:33 157.6 

SCBRANCH R 6.11 834.8 01Jun2014, 14:48 322.9 

SCNBranch 2.40 379.5 01Jun2014, 14:15 127.2 

SCSBranch 3.71 477.7 01Jun2014, 14:57 195.7 

SCSub1 0.42 108.5 01Jun2014, 13:06 21.0 

SCSub2 0.41 126.3 01Jun2014, 12:54 19.2 

SCSub3 0.31 83.5 01Jun2014, 13:03 15.0 

SCSub4 0.34 114.2 01Jun2014, 13:03 21.5 

SCSub5 0.13 42.4 01Jun2014, 12:51 6.1 

SCS1 R 0.42 108.3 01Jun2014, 13:21 21.0 

SCS2 R 0.41 125.7 01Jun2014, 13:15 19.3 

SCS3 R 0.31 83.1 01Jun2014, 13:51 15.1 

SCS4 R 0.34 113.1 01Jun2014, 14:03 21.5 

SCS5 R 0.13 42.4 01Jun2014, 12:54 6.1 

SCOut 16.46 2131.6 01Jun2014, 15:09 868.1 

SC1 1.98 209.4 01Jun2014, 15:39 105.1 

SC2 3.81 568.3 01Jun2014, 14:24 200.9 

SC2 R 12.87 1808.4 01Jun2014, 15:18 680.0 

SC3 2.95 445.1 01Jun2014, 14:24 156.1 

SC3 R 9.06 1264.9 01Jun2014, 14:54 479.0 

TONGUE RIVER 21.40 2637.1 01Jun2014, 14:51 1154.2 

TRD1 0.04 17.0 01Jun2014, 12:39 1.7 

TRD2 0.51 86.7 01Jun2014, 13:36 22.4 

TRD3 0.59 91.8 01Jun2014, 13:39 24.4 

TRD4 0.27 96.0 01Jun2014, 12:57 16.5 

TRDS 0.93 242.7 01Jun2014, 13:21 58.7 

TR Sub1 0.52 139.3 01Jun2014, 13:00 23.6 -
TR_Sub2 0.24 39.6 01Jun2014, 13:36 10.2 
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DEQ 6-129

RAMACO Brook Mine 

50-year, 24-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2l (cfs) (Ac-ft) 
EF EC 1.84 573.7 01Jun2014, 21:57 214.1 

GC1 0.34 156.9 01Jun2014, 20:51 33.5 
GOOSE CREEK 0.34 156.9 01Jun2014, 20:51 33.5 
HWCLower 6.48 1404.7 01Jun2014, 22:27 556.6 
HWCSub1 0.19 127.4 01Jun2014, 20:18 16.3 
HWCSub2 0.14 111.8 01Jun2014, 20:12 12.4 

HWCSub3 0.07 47.6 01Jun2014, 20:18 6.0 
HWCSub4 0.18 97.5 01Jun2014, 20:27 15.0 
HWCSubS 0.12 97.0 01Jun2014, 20:12 10.3 
HWCS1_ R 0.19 126.9 01Jun2014, 20:39 16.3 
HWCS2 R 0.14 111.5 01Jun2014, 20:27 12.4 
HWCS3 R 0.07 47.3 01Jun2014, 20:42 6.0 
HWCS4 R 0.18 97.2 01Jun2014, 20:48 15.1 

HWCSS R 0.12 96.0 01Jun2014, 20:39 10.3 
HWCUpper 3.29 715.4 01Jun2014, 22:24 282.6 
HWC Out 7.99 1634.5 01Jun2014, 22:21 686.3 
HWC1 0.81 199.7 01Jun2014, 21:45 69.6 
HWC2 3.19 702.0 01Jun2014, 22:06 274.0 
HWC3 3.29 715.6 01Jun2014, 22:06 282.6 
SCBRANCH R 6.11 1328.4 01Jun2014, 22:24 569.6 
SCNBranch 2.40 636.3 01Jun2014, 21:48 223.7 
SCSBranch 3.71 757.1 01Jun2014, 22:39 345.9 

SCSub1 0.42 202.6 01Jun2014, 20:39 37.1 
SCSub2 0.41 240.9 01Jun2014, 20:24 34.3 
SCSub3 0.31 157.2 01Jun2014, 20:33 26.6 

SCSub4 0.34 215.1 01Jun2014, 20:33 36.4 
SCSubS 0.13 81.1 01Jun2014, 20:21 10.9 
SCS1 R 0.42 202.2 01Jun2014, 20:48 37.1 
SCS2 R 0.41 239.4 01Jun2014, 20:42 34.3 
SCS3 R 0.31 156.0 01Jun2014, 21:12 26.6 
SCS4 R 0.34 213.3 01Jun2014, 21:24 36.4 
SCSS R 0.13 80.9 01Jun2014, 20:24 10.9 
SCOut 16.46 3381.9 01Jun2014, 22:45 1529.6 
SC1 1.98 313.4 01Jun2014, 23:45 184.6 
SC2 3.81 941.1 01Jun2014, 22:00 355.2 
SC2 R 12.87 2928.6 01Jun2014, 22:48 1199.8 
SC3 2.95 736.6 01Jun2014, 21:57 275.0 
SC3 R 9.06 2033.1 01Jun2014, 22:27 844.6 
TONGUE RIVER 21.40 4202.5 01Jun2014, 22:33 2019.8 
TRD1 0.04 33.8 01Jun2014, 20:09 3.1 
TRD2 0.51 155.1 01Jun2014, 21:09 40.4 
TRD3 0.59 163.3 01Jun2014, 21:12 44.2 
TRD4 0.27 181.7 01Jun2014, 20:27 28.1 
TRDS 0.93 444.9 01Jun2014, 20:54 99.5 
TR Sub1 0.52 263.7 01Jun2014, 20:30 - _42.3.-
TR Sub2 0.24 70.7 01Jun2014, 21:09 18.5 
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DEQ 6-130

RAMACO Brook Mine 

100-year, 6-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2
) (cfs) (Ac-ft) 

EF EC 1.84 407.1 01Jun2014, 14:21 150.1 

GC1 0.34 100.1 01Jun2014, 13:18 22.9 

GOOSE CREEK 0.34 100.1 01Jun2014, 13:18 22.9 

HWClower 6.48 1015.6 01Jun2014, 14:54 370.0 

HWCSub1 0.19 78.6 01Jun2014, 12:48 11.0 

HWCSub2 0.14 67.8 01Jun2014, 12:42 8.3 

HWCSub3 0.07 29.3 01Jun2014, 12:48 4.0 

HWCSub4 0.18 61.1 01Jun2014, 12:57 10.1 

HWCSub5 0.12 58.6 01Jun2014, 12:42 6.9 

HWCS1 R 0.19 78.2 01Jun2014, 13:12 11.0 

HWCS2 R 0.14 67.6 01Jun2014, 13:00 8.4 

HWCS3 R 0.07 29.2 01Jun2014, 13:15 4.1 

HWCS4 R 0.18 60.9 01Jun2014, 13:21 10.1 

HWCS5 R 0.12 57.7 01Jun2014, 13:12 7.0 

HWCUpper 3.29 516.9 01Jun2014, 14:51 187.8 

HWC Out 7.99 1197.9 01Jun2014, 14:42 457.1 

HWC1 0.81 141.3 01Jun2014, 14:12 46.7 

HWC2 3.19 506.0 01Jun2014, 14:30 182.1 

HWC3 3.29 517.1 01Jun2014, 14:30 187.8 

SCBRANCH R 6.11 985.1 01Jun2014, 14:48 383.0 

SCNBranch 2.40 447.3 01Jun2014, 14:15 150.9 

SCSBranch 3.71 563.8 01Jun2014, 14:54 232.1 

SCSub1 0.42 128.1 01Jun2014, 13:06 25.0 

SCSub2 0.41 149.6 01Jun2014, 12:54 23.0 

SCSub3 0.31 98.8 01Jun2014, 13:03 17.9 

SCSub4 0.34 132.9 01Jun2014, 13:03 25.3 

SCSub5 0.13 50.3 01Jun2014, 12:51 7.3 

SCS1 R 0.42 127.8 01Jun2014, 13:18 25.0 

SCS2 R 0.41 148.8 01Jun2014, 13:15 23.0 

SCS3 R 0.31 98.3 01Jun2014, 13:48 17.9 

SCS4 R 0.34 131.8 01Jun2014, 14:00 25.3 

SCS5 R 0.13 50.1 01Jun2014, 12:54 7.3 

scOut 16.46 2516.3 01Jun2014, 15:06 1029.7 

SC1 1.98 247.6 01Jun2014, 15:39 124.7 

SC2 3.81 670.1 01Jun2014, 14:24 238.3 

SC2 R 12.87 2136.4 01Jun2014, 15:15 806.5 

SC3 2.95 524.7 01Jun2014, 14:24 185.1 

SC3 R 9.06 1493.6 01Jun2014, 14:51 568.1 

TONGUE RIVER 21.40 3122.0 01Jun2014, 14:48 1366.7 

TRD1 0.04 20.2 01Jun2014, 12:39 2.0 

TRD2 0.51 103.2 01Jun2014, 13:36 26.8 

TRD3 0.59 109.6 01Jun2014, 13:39 29.2 

TRD4 0.27 112.1 01Jun2014, 12:57 19.4 

TRD5 0.93 282.8 01Jun2014, 13:21 68.9 

TR Sub1 0.52 165.4 01Jun2014, 13:00 28.2 
TR Sub2 0.24 47.2 01Jun2014, 13:36 12.3 

TFN 6 21025 
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DEQ 6-131

RAMACO Brook Mine 

100-year, 24-hour Type II Storm Event 

Hydrologic Element 
Drainage Area Peak Discharge 

Time of Peak 
Volume 

(mi2
) (cfs) (Ac-ft) 

EF EC 1.84 662.6 01Jun2014, 21:57 247.0 

GC1 0.34 183.5 01Jun2014, 20:51 39.1 

GOOSE CREEK 0.34 183.5 01Jun2014, 20:51 39.1 

HWClower 6.48 1658.6 01Jun2014, 22:27 654.7 

HWCSub1 0.19 150.5 01Jun2014, 20:18 19.2 

HWCSub2 0.14 131.9 01Jun2014, 20:12 14.5 

HWCSub3 0.07 56.2 01Jun2014, 20:18 7.1 

HWCSub4 0.18 115.3 01Jun2014, 20:27 17.7 

HWCSub5 0.12 114.5 01Jun2014, 20:12 12.1 

HWCS1 R 0.19 149.5 01Jun2014, 20:39 19.2 

HWCS2 R 0.14 131.5 01Jun2014, 20:27 14.5 

HWCS3 R 0.07 55.9 01Jun2014, 20:39 7.1 

HWCS4 R 0.18 114.9 01Jun2014, 20:48 17.7 

HWCS5 R 0.12 112.9 01Jun2014, 20:36 12.1 

HWCUpper 3.29 844.2 01Jun2014, 22:24 332.4 

HWC Out 7.99 1929.8 01Jun2014, 22:18 807.2 

HWC1 0.81 235.7 01Jun2014, 21:45 81.8 

HWC2 3.19 828.4 01Jun2014, 22:06 322.3 

HWC3 3.29 844.6 01Jun2014, 22:06 332.4 

SCBRANCH R 6.11 1560.1 01Jun2014, 22:24 666.8 

SCNBranch 2.40 747.2 01Jun2014, 21:48 261.9 

SCSBranch 3.71 888.9 01Jun2014, 22:36 404.9 

SCSub1 0.42 238.8 01Jun2014, 20:39 43.5 

SCSub2 0.41 284.9 01Jun2014, 20:24 40.4 

SCSub3 0.31 185.6 01Jun2014, 20:33 31.3 

SCSub4 0.34 250.2 01Jun2014, 20:33 42.2 

SCSub5 0.13 96.0 01Jun2014, 20:21 12.8 

SC$1 R 0.42 238.4 01Jun2014, 20:48 43.5 

SCS2 R 0.41 282.7 01Jun2014, 20:42 40.4 

SCS3 R 0.31 184.0 01Jun2014, 21:12 31.3 

SC54 R 0.34 248.1 01Jun2014, 21:21 42.2 

SCS5 R 0.13 95.7 01Jun2014, 20:24 12.8 

SCOut 16.46 3970.4 01Jun2014, 22:42 1790.9 

SC1 1.98 367.9 01Jun2014, 23:45 216.1 

SC2 3.81 1105.1 01Jun2014, 22:00 415.8 

SC2_ R 12.87 3444.4 01Jun2014, 22:45 1404.5 

SC3 2.95 865.0 01Jun2014, 21:57 322.0 

SC3 R 9.06 2389.7 01Jun2014, 22:24 988.8 

TONGUE RIVER 21.40 4936.3 01Jun2014, 22:30 2361.5 

TRD1 0.04 40.2 01Jun2014, 20:09 3.6 

TRD2 0.51 183.9 01Jun2014, 21:09 47.7 

TRD3 0.59 194.3 01Jun2014, 21:12 52.4 

TRD4 0.27 211.8 01Jun2014, 20:27 32.7 

TRD5 0.93 517.3 01Jun2014, 20:54 115.5 

TR Sub1 0.52 312.3 01Jun2014, 20:30 49.9 
TR Sub2 0.24 84.0 01Jun2014, 21:09 21.9 

TFN 6 2/025 
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DEQ 6-133

RAMACO Brook Mine 

ADDENDUM D6-2 

Miller Regression Analysis 
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DEQ 6-134

RAMACO 

Peak Flow Estimates using Methods Presented by Miller, 2003 

Drainage: Hidden Water Creek 

Input Parameters: 

Drainage Area (square miles)= 7.99 
Region (See WRI Report 03-4107 Plate 1) = 2 

Output Parameters: 

2-Year Annual Peak Flow 

5-Year Annual Peak Flow 

Q5 = 80.9(AREA0·455) 

10-Year Annual Peak Flow 

Q10 = 134(AREA0·447) 

25-Year Annual Peak Flow 

Q25 = 22S(AREA0·439) 

50-Year Annual Peak Flow 

Qso = 311(AREA0.434) 

100-Year Annual Peak Flow 

Q1oo = 41S(AREA0·430) 

October 2014 

80 cfs 

208 cfs 

339 cfs 

560 cfs 

766 cfs 

1,014 cfs 

Brook Mine 
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DEQ 6-135

RAMACO 

Peak Flow Estimates using Methods Presented by Miller, 2003 

Drainage: Slater Creek 

Input Parameters: 

Drainage Area (square miles)= 16.46 
Region (See WRI Report 03-41 07 Plate 1) = 2 

Output Parameters: 

2-Year Annual Peak Flow 

5-Year Annual Peak Flow 

Q5 = 80.9(AREA0·455) 

10-Year Annual Peak Flow 

Q10 = 134(AREA0·
447

) 

25-Year Annual Peak Flow 

Q25 = 22S(AREA0·439) 

50-Year Annual Peak Flow 

Qso = 311(AREAo.434) 

100-Year Annual Peak Flow 

Q100 = 41S(AREA0·430) 

October 2014 

113 cfs 

289 cfs 

469 cfs 

769 cfs 

1,049 cfs 

1,384 cfs 

Brook Mine 
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DEQ 6-137

RAMACO Brook Mine 

ADDENDUM D6-3 

HEC-RAS Model 

TFN 6 2/025 
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DEQ 6-138

RAMACO Brook Mine 

HEC-RAS RESULTS 

TFN 6 2/025 
RECD NOV 14,2014 

October 2014 Addendum 06-3-2 



DEQ 6-139

HEC-RAS Results: Hidden Water Creek Premine 

Top Froude# Mann Hydr 

Reach RiverSta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Width Chi WtdTotal Radius 

(ds) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft) 

1 16164.28 2-YEAR 474.2 3854.2 3856.1 3856.1 3856.6 0.0119 5.72 82.89 84.47 1.02 0.028 0.98 

1 16164.28 100-YEAR 1929.8 3854.2 3857.7 3857.7 3858.7 0.0080 8.24 242.37 124.4 0.96 0.026 1.95 

1 16000 2-YEAR 474.2 3852.0 3853.1 3853.1 3853.5 0.0122 5.36 88.53 101.29 1.01 0.028 0.87 

1 16000 100-YEAR 1929.8 3852.0 3854.4 3854.4 3855.3 0.0092 7.75 250.65 142.52 1 0.027 1.76 

1 15500 2-YEAR 474.2 3845.1 3846.8 3846.7 3847.2 0.0092 5.02 94.42 96.02 0.89 0.028 0.98 

1 15500 100-YEAR 1929.8 3845.1 3848.1 3848.1 3849.0 0.0094 7.55 255.94 149.48 1 0.027 1.71 

1 15000 2-YEAR 474.2 3840.0 3841.4 3841.4 3841.8 0.0127 5.03 94.36 122.43 1.01 0.028 0.77 

1 15000 100-YEAR 1929.8 3840.0 3842.6 3842.6 3843.4 0.0096 7.14 273.38 183.38 0.99 0.027 1.49 

1 14500 2-YEAR 474.2 3831.8 3833.1 3833.1 3833.5 0.0120 5.34 88.8 101.12 1 0.028 0.88 

1 14500 100-YEAR 1929.8 3831.8 3834.4 3834.4 3835.3 0.0094 7.46 260.75 162.16 0.99 0.027 1.61 

1 14000 2-YEAR 474.2 3821.5 3823.6 3823.6 3824.1 0.0113 6.06 78.24 69.93 1.01 0.028 1.12 

1 14000 100-YEAR 1929.8 3821.5 3825.3 3825.3 3826.4 0.0073 8.7 236.01 113.32 0.94 0.025 2.08 -..., 1 13500 2-YEAR 474.2 3813.9 3815.5 3815.4 3816.0 0.0086 5.41 87.72 76.23 0.89 0.028 1.15 - 1 13500 100-YEAR 1929.8 3813.9 3817.1 3817.1 3818.2 0.0078 8.59 233.11 112.19 0.96 0.026 2.07 

... I - ~ 13000 2-YEAR 474.2 3808.4 3810.5 3810.5 3811.1 0.0114 5.99 79.11 72.58 1.01 0.028 1.09 

~ 1 13000 100-YEAR 1929.8 3808.4 3812.1 3812.1 3813.2 0.0092 8.11 238.46 127.49 1.01 0.027 1.87 
U1 

I 

1 12500 2-YEAR 474.2 3801.5 3803.4 3803.4 3803.9 0.0118 5.64 84.1 86.77 1.01 0.028 0.97 

1 12500 100-YEAR 1929.8 3801.5 3804.9 3804.9 3805.7 0.0075 7.63 269.3 170.76 0.92 0.024 1.57 

1 12000 2-YEAR 474.2 3793.1 3794.5 3794.5 3794.9 0.0102 5.26 96.57 129.19 0.94 0.025 0.75 

1 12000 100-YEAR 1929.8 3793.1 3795.8 3795.8 3796.5 0.0070 7.54 316.42 227.2 0.89 0.025 1.39 

1 11500 2-YEAR 474.2 3782.9 3784.9 3784.9 3785.5 0.0114 6.01 78.97 72.15 1.01 0.028 1.09 

1 11500 100-YEAR 1929.8 3782.9 3786.6 3786.6 3787.6 0.0082 8.25 239.48 128.74 0.97 0.025 1.86 

1 11000 2-YEAR 474.2 3776.0 3778.0 3778.0 3778.6 0.0113 6.07 78.12 69.62 1.01 0.028 1.12 



DEQ 6-140

HEC-RAS Results: Hidden Water Creek Premine 

Top Froude# Mann Hydr 

Reach RiverSta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Width Chi WtdTotal Radius 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) (ft) 

1 11000 100-YEAR 1929.8 3776.0 3779.7 3779.7 3780.7 0.0092 8.14 237.02 116.52 1.01 0.028 2.02 

1 10500 2-YEAR 474.2 3767.9 3769.2 3769.2 3769.7 0.0117 5.6 84.61 87.43 1 0.028 0.97 

1 10500 100-YEAR 1929.8 3767.9 3770.7 3770.7 3771.7 0.0082 8.13 244.82 130.73 0.97 0.026 1.87 

1 10000 2-YEAR 474.2 3759.2 3761.6 3761.6 3762.2 0.0115 6.04 78.46 71.18 1.01 0.028 1.1 

1 10000 100-YEAR 1929.8 3759.2 3763.3 3763.3 3764.4 0.0074 8.55 240.2 119.82 0.94 0.025 2 

1 9500 2-YEAR 474.2 3751.5 3753.7 3753.7 3754.3 0.0107 6.53 72.65 55.83 1.01 0.028 1.3 

1 9500 100-YEAR 1929.8 3751.5 3755.7 3755.7 3757.0 0.0067 9.33 222.86 93.2 0.92 0.025 2.38 

1 9000 2-YEAR 474.2 3744.0 3746.2 3746.2 3746.8 0.0112 6.25 75.91 64.35 1.01 0.028 1.18 

1 9000 100-YEAR 1929.8 3744.0 3748.1 3748.1 3749.3 0.0084 8.93 216.57 89.06 1 0.028 2.42 

1 8500 2-YEAR 474.2 3736.9 3739.0 3739.0 3739.6 0.0088 6.67 78.07 64.68 0.94 0.026 1.2 

1 8500 100-YEAR 1929.8 3736.9 3740.9 3740.9 3742.1 0.0066 9.87 236.4 98.87 0.93 0.026 2.38 
~ 

2 1 8000 2-YEAR 474.2 3730.7 3732.4 3732.4 3732.9 0.0117 5.66 83.78 85.68 1.01 0.028 0.98 

C7.l 1 8000 100-YEAR 1929.8 3730.7 3734.0 3734.0 3735.0 0.0075 8.33 247.65 128.43 0.94 0.025 1.93 

N 

c::::l 1 7500 2-YEAR 474.2 3722.3 3724.2 3724.2 3724.7 0.0119 5.73 82.85 85.96 1.02 0.028 0.96 

~ 1 7500 100-YEAR 1929.8 3722.3 3725.7 3725.7 3726.8 0.0074 8.51 243.6 119.76 0.94 0.026 2.03 

I 
1 7000 2-YEAR 474.2 3714.7 3716.6 3716.6 3717.2 0.0095 6.11 82.07 80.27 0.95 0.025 1.02 

~ 7000 100-YEAR 1929.8 3714.7 3718.3 3718.3 3719.4 0.0065 8.87 271.34 156.79 0.9 0.024 1.73 

1 6500 2-YEAR 474.2 3707.9 3709.4 3709.4 3710.0 0.0114 5.83 81.36 77.87 1 0.028 1.04 

1 6500 100-YEAR 1929.8 3707.9 3711.0 3711.0 3712.1 0.0081 8.45 234.29 114.1 0.97 0.026 2.05 

1 6000 2-YEAR 474.2 3700.7 3702.3 3702.3 3702.8 0.0114 5.55 86.68 98.46 0.99 0.027 0.88 

1 6000 100-YEAR 1929.8 3700.7 3703.8 3703.8 3704.7 0.0073 8.17 265.04 149.53 0.93 0.026 1.77 

1 5500 2-YEAR 474.2 3692.0 3693.4 3693.4 3693.9 0.0096 5.47 86.7 80 0.93 0.028 1.08 

1 5500 100-YEAR 1929.8 3692.0 3694.9 3694.9 3696.0 0.0081 8.47 233.81 113.81 0.97 0.026 2.05 
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HEC-RAS Results: Hidden Water Creek Premine 

Reach River Sta Profile QTotal MinCh El 

(cfs) (ft) 

1 5000 2-YEAR 474.2 3686.3 

1 5000 100-YEAR 1929.8 3686.3 

1 4500 2-YEAR 474.2 3679.7 

1 4500 100-YEAR 1929.8 3679.7 

1 4000 2-YEAR 474.2 3674.3 

1 4000 100-YEAR 1929.8 3674.3 

1 3500 2-YEAR 474.2 3669.4 

1 3500 100-YEAR 1929.8 3669.4 

1 3000 2-YEAR 474.2 3665.3 

1 3000 100-YEAR 1929.8 3665.3 

-I 1 2500 2-YEAR 474.2 3653.6 
..... 1 2500 100-YEAR 1929.8 3653.6 -
.. 1 2000 2-YEAR 474.2 3656.0 - 1 2000 100-YEAR 1929.8 3656.0 
;;::; 
c.:r 1 1500 2-YEAR 474.2 3658.0 

1 1500 100-YEAR 1929.8 3658.0 

1 1000 2-YEAR 474.2 3636.6 

1 1000 100-YEAR 1929.8 3636.6 

1 500 2-YEAR 474.2 3624.0 
1 500 100-YEAR 1929.8 3624.0 

1 250 2-YEAR 474.2 3608.9 
1 250 100-YEAR 1929.8 3608.9 

W.S. Elev CritW.S. E.G. Elev 
(ft) (ft) (ft) 

3688.1 3688.1 3688.5 

3689.5 3689.5 3690.6 

3681.2 3681.0 3681.5 

3682.4 3682.4 3683.3 

3676.5 3676.5 3677.1 
3678.3 3678.3 3679.4 

3671.2 3671.1 3671.6 
3672.6 3672.6 3673.6 

3666.5 3666.5 3666.9 

3667.8 3667.8 3668.5 

3661.8 3661.8 
3664.2 3664.2 

3661.8 3661.8 

3664.1 3664.2 

3661.0 3661.0 3661.7 

3663.1 3663.1 3664.0 

3639.5 3639.5 3640.3 
3641.7 3641.7 3643.2 

3626.5 3626.5 3627.3 
3628.7 3628.7 3630.2 

3610.3 3610.3 3610.7 
3613.0 3611.6 3613.3 

Top Froude# Mann Hydr 

E.G. Slope Vel Chnl Flow Area Width Chi WtdTotal Radius 

(ft/ft) (ft/s) (sq ft) (ft) (ft) 

0.0122 5.57 85.12 92.72 1.02 0.028 0.92 

0.0076 8.33 246.47 125.36 0.95 0.026 1.96 

0.0078 4.71 100.75 100.35 0.83 0.028 1 

0.0092 7.81 248.45 139.1 1 0.027 1.78 

0.0099 6.27 77.53 69.84 0.97 0.026 1.11 

0.0065 9.11 248.11 119.17 0.91 0.025 2.08 

0.0080 5.02 94.41 87.19 0.85 0.028 1.08 

0.0074 8.3 249.92 132.67 0.93 0.025 1.88 

0.0109 5.12 97.24 130.05 0.96 0.026 0.75 

0.0077 7.62 293.24 195.98 0.93 0.026 1.5 

0.0000 0.67 941.29 202.44 0.04 0.028 4.63 

0.0001 1.82 1622.95 322.74 0.1 0.028 5.01 

0.0000 0.66 896.44 277.47 0.05 0.027 3.23 

0.0001 1.53 1580.52 317.87 0.1 0.028 4.96 

0.0105 6.91 68.67 47.6 1.01 0.028 1.43 

0.0056 8.2 283.24 153.66 0.83 0.024 1.83 

0.0104 6.96 68.1 46.36 1.01 0.028 1.46 

0.0083 9.76 197.73 68.31 1.01 0.028 2.86 

0.0102 6.99 67.84 45.19 1.01 0.028 1.49 

0.0084 9.64 200.25 70.85 1.01 0.028 2.79 

0.0118 5.22 91.92 115.27 0.99 0.027 0.8 

0.0012 4.25 523.81 202.09 0.4 0.026 2.59 
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HEC-RAS Results: Slater Creek Premine 
Reach River Sta Profile 

(ds) (ft) (ft) {ft) (ft) (ft/ft) (ft/s) (sq ft} (ft) (ft) 
1 13500 2-YEAR 1022.4 3806.0 3807.7 3808.2 0.0068 5.47 186.79 132.98 0.81 0.028 1.4 
1 13500 100-YEAR 3970.4 3806.0 3809.4 3809.4 3810.1 0.0058 7.34 672.87 488.16 0.82 0.024 1.38 

1 13000 2-YEAR 1022.4 3800.5 3802.7 3802.7 3803.3 0.0114 5.91 173.03 167.2 1.01 0.027 1.03 
1 13000 100-YEAR 3970.4 3800.5 3804.5 3804.5 3805.2 0.0051 7.27 675.97 489.6 0.79 0.022 1.38 

1 12500 2-YEAR 1022.4 3796.0 3797.2 3797.1 3797.4 0.0070 4.09 254.7 318.44 0.77 0.027 0.8 
1 12500 100-YEAR 3970.4 3796.0 3798.1 3798.1 3798.9 0.0085 7.07 601.61 422.72 0.94 0.026 1.42 

1 12000 2-YEAR 1022.4 3789.5 3791.3 3791.3 3791.8 0.0091 5.89 198.02 215.44 0.93 0.026 0.92 
1 12000 10Q-YEAR 3970.4 3789.5 3792.7 3792.7 3793.5 0.0074 8.24 619.06 418.6 0.93 0.026 1.48 

1 11500 2-YEAR 1022.4 3784.7 3786.4 3786.4 3786.6 0.0077 4.7 301.4 575.28 0.82 0.025 0.52 
1 11500 100-YEAR 3970.4 3784.7 3787.1 3787.1 3787.6 0.0092 7.04 727.7 650.07 0.97 0.028 1.12 

1 11000 2-YEAR 1022.4 3778.0 3779.7 3780.0 0.0044 4.13 247.53 194 0.64 0.028 1.28 
1 11000 100-YEAR 3970.4 3778.0 3781.2 3780.9 3781.9 0.0044 6.73 653.9 377.22 0.73 0.023 1.73 

::a bl 1 10500 2-YEAR 1022.4 3771.5 3774.7 3774.6 3775.1 0.0066 5.41 220.77 233.2 0.8 0.025 0.95 ,..., ..., 1 10500 100-YEAR 3970.4 3771.5 3775.9 3775.9 3776.6 0.0090 7.49 605.64 404.77 0.98 0.028 1.49 
C"') -= 
= "'" 

1 10000 2-YEAR 1022.4 3764.6 3766.9 3766.9 3767.4 0.0121 5.57 183.72 197.44 1.02 0.028 0.93 
Q) r-.... 1 10000 100-YEAR 3970.4 3764.6 3768.2 3768.2 3769.0 0.0093 7.01 573.78 400.25 0.98 0.026 1.43 000:::::: 

- t; 
~ ~ 1 9500 2-YEAR 1022.4 3757.3 3759.3 3759.5 0.0050 4.24 241.12 200.01 0.68 0.028 1.21 

""' 1 9500 10Q-YEAR 3970.4 3757.3 3760.9 3761.5 0.0041 6.29 652.97 318.32 0.7 0.025 2.05 

1 9000 2-YEAR 1022.4 3752.0 3754.4 3754.4 3755.1 0.0105 6.78 150.8 108.25 1.01 0.028 1.39 
1 9000 100-YEAR 3970.4 3752.0 3756.4 3756.4 3757.8 0.0083 9.5 418.09 151.95 1.01 0.028 2.74 

1 8500 2-YEAR 1022.4 3746.0 3748.1 3748.2 0.0019 3.18 322.08 198.54 0.44 0.028 1.62 
1 8500 100-YEAR 3970.4 3746.0 3749.8 3750.2 0.0024 5.55 759.08 314.27 0.55 0.025 2.41 

1 8000 2-YEAR 1022.4 3744.0 3745.6 3745.5 3746.0 0.0081 4.9 214.06 241.13 0.85 0.026 0.89 
1 8000 100-YEAR 3970.4 3744.0 3746.8 3746.8 3747.6 0.0077 7.8 564.07 330.58 0.93 0.026 1.71 
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HEC-RAS Results: Slater Creek Premine 
Reach River Sta Profile 

(ds) 
1 7500 2-YEAR 1022.4 
1 7500 100-YEAR 3970.4 

1 7227.464 2-YEAR 1022.4 
1 7227.464 100-YEAR 3970.4 

1 7000 2-YEAR 1022.4 
1 7000 100-YEAR 3970.4 

1 6500 2-YEAR 1022.4 
1 6500 100-YEAR 3970.4 

1 6000 2-YEAR 1022.4 
1 6000 100-YEAR 3970.4 

1 5500 2-YEAR 1022.4 
1 5500 100-YEAR 3970.4 

1 5000 2-YEAR 1022.4 
1 5000 100-YEAR 3970.4 

1 4877.632 2-YEAR 1022.4 
1 4877.632 100-YEAR 3970.4 

1 4196.757 2-YEAR 1022.4 
1 4196.757 100-YEAR 3970.4 

1 4000 2-YEAR 1022.4 
1 4000 100-YEAR 3970.4 

1 3500 2-YEAR 1022.4 
1 3500 100-YEAR 3970.4 

1 3000 2-YEAR 1022.4 
1 3000 100-YEAR 3970.4 

(tt) (ft) (ft) 
3738.5 3740.9 3740.9 

3738.5 3742.6 3742.6 

3737.0 3738.7 3738.6 
3737.0 3739.9 3739.8 

3733.3 3735.7 3735.4 

3733.3 3736.9 3736.7 

3728.4 3730.6 3730.6 

3728.4 3732.0 3732.0 

3720.1 3721.8 3721.8 
3720.1 3723.1 3723.1 

3713.1 3714.9 3714.5 
3713.1 3716.6 3715.8 

3709.2 3711.1 
3709.2 3712.5 3712.5 

3708.4 3710.3 
3708.4 3711.5 3711.5 

3698.4 3700.7 
3698.4 3702.7 

3696.4 3699.2 3698.9 
3696.4 3701.0 3700.9 

3689.7 3691.9 3691.9 
3689.7 3694.1 3694.1 

3682.9 3685.3 3684.9 
3682.9 3687.7 

(ft) (ft/ft) (ft/s) (sq ft) (ft) (tt) 
3741.5 0.0073 6.37 183.54 169.71 0.87 0.024 1.08 
3743.5 0.0059 9.01 571.25 283.33 0.87 0.026 2.01 

3739.0 0.0076 5.19 226.22 261.23 0.84 0.026 0.87 
3740.7 0.0075 8.16 594.47 364.6 0.94 0.027 1.63 

3735.9 0.0059 4.22 242.26 230.75 0.73 0.028 1.05 
3737.6 0.0063 6.92 586.13 313.26 0.84 0.027 1.87 

3731.1 0.0085 5.88 198.17 209.98 0.9 0.026 0.94 
3732.9 0.0079 8.52 549.23 299.11 0.96 0.027 1.84 

3722.3 0.0123 5.31 192.71 230.49 1.01 0.028 0.84 
3724.0 0.0083 7.75 542.32 323.13 0.96 0.026 1.68 

3715.1 0.0038 3.58 285.91 248.06 0.59 0.028 1.15 
3717.0 0.0026 4.99 801.14 343.74 0.56 0.027 2.33 

3711.5 0.0064 5.05 202.43 155.06 0.78 0.028 1.3 

3713.7 0.0080 8.82 457.89 197.99 0.98 0.027 2.31 

3710.7 0.0063 5.34 225.8 215.84 0.79 0.027 1.05 
3712.6 0.0081 9.15 505.49 244.25 0.99 0.028 2.07 

3701.1 0.0060 5.29 200.91 165.6 0.77 0.026 1.21 
3703.4 0.0034 7.12 648.72 259.91 0.67 0.026 2.49 

3699.7 0.0056 5.36 190.84 121.5 0.75 0.028 1.57 
3702.2 0.0063 8.93 456.65 170.26 0.89 0.026 2.68 

3692.7 0.0101 6.95 147.12 99.09 1.01 0.028 1.48 
3695.5 0.0084 9.43 420.94 157.61 1.01 0.028 2.66 

3685.7 0.0041 4.83 211.87 124.95 0.65 0.028 1.69 
3688.5 0.0037 7.36 539.34 154.55 0.69 0.028 3.47 
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HEC-RAS Results: Slater Creek Premine 

Reach RiverSta Profile 

(ds) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sqft) (ft) (ft) 

1 2500 2-YEAR 1022.4 3677.2 3681.1 3681.1 3682.0 0.0097 7.56 135.32 77.04 1 0.028 1.74 

1 2500 100-YEAR 3970.4 3677.2 3683.6 3683.6 3685.2 0.0079 10.28 386.4 119.86 1.01 0.028 3.2 

1 2000 2-YEAR 1022.4 3672.0 3675.1 3675.1 3676.0 0.0095 7.81 130.9 70.37 1.01 0.028 1.85 
1 2000 100-YEAR 3970.4 3672.0 3677.8 3677.8 3679.5 0.0073 10.62 380.01 113.5 0.98 0.027 3.33 

1 1275.216 2-YEAR 1022.4 3660.0 3663.2 3663.2 3664.2 0.0093 8.06 126.89 63.94 1.01 0.028 1.97 

1 1275.216 100-YEAR 3970.4 3660.0 3666.1 3666.1 3667.9 0.0060 10.97 385.57 117.5 0.92 0.025 3.26 

1 1000 2-YEAR 1022.4 3656.0 3657.7 3657.7 3658.2 0.0109 6.1 168.28 154.5 1 0.027 1.09 

1 1000 100-YEAR 3970.4 3656.0 3659.3 3659.3 3660.5 0.0075 9.02 470.04 204.58 0.96 0.026 2.29 

1 500 2-YEAR 1022.4 3650.7 3653.0 3652.5 3653.3 0.0031 4.16 252.9 167.94 0.57 0.027 1.5 

1 500 100-YEAR 3970.4 3650.7 3655.5 3654.2 3656.0 0.0018 5.86 742.78 222.17 0.51 0.026 3.34 
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CERTIFICATE OF ENGINEER 
I, Jeffrey G. Barron, hereby certify that this drawing was 

prepared by myself or by engineers under my direct supervision 
and that it correctly represents the conditions described in the 
accompanying application which is designed to meet the 
requirements of the Wyoming Environmental Quality Act and its 
accompanying regulations. 
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RAMACO Brook Mine 

ADDENDUM D6-4 

Surface Water Hydrographs 
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DEQ 6-166

RAMACO Brook Mine 

Table D6-1. Collected Surface Water Flow Data 
Max Daily Flowrate 

Date Slater Creek Hidden Water Creek 

SM578512-SW-1 SM578418-SW-1 SM578415-SW-1 SM578409-SW-1 

9/17/13 0 .00 

9/18/13 0 .00 

9/19/13 0.00 

9/20/13 0.00 

9/21/13 0.00 

9/22/13 0.00 

9/23/13 0.00 

9j24jl3 0.00 

9/25/13 0 .00 

9/26/13 0.00 

9/27/13 0.00 

9/28/13 0.00 

9/29/13 0 .00 

9/30/13 0.00 0.00 0 .00 0.00 

10/1/13 0.00 0.00 0 .00 0.00 

10/2/13 0.00 0.00 0.00 0.00 

10/3/13 0.00 0.00 0.00 0.00 

10/4/13 0.00 0.00 0.00 0.00 

10/5/13 0.00 0.00 0 .00 0 .00 

10/6/13 0.00 0.00 0.00 0.00 

10/7/13 0.00 0.00 0.00 0.00 

10/8/13 0.00 0.00 0.00 0.00 

10/9/13 0.00 0.00 0.00 0.00 

10/10/13 0.00 0.00 0.00 0.00 

10/11/13 0.00 0.00 0 .00 0.00 

10/12/13 0.00 0.00 0.00 0.00 

10/13/13 0.00 0.00 0.00 0.00 

10/14/13 0.00 0.00 0.00 0.00 

10/15/13 0.00 0.00 0.00 0.00 

10/16/13 0.00 0.00 0.00 0.00 

10/17/13 0.00 0.00 0 .00 0.00 

10/18/13 0.00 0.00 0.00 0.00 

10/19/13 0.00 0.00 0.00 0.00 

10/20/13 0.00 0.00 0.00 0.00 

10/21/13 0.00 0.00 0.00 0.00 

10/22/13 0.00 0 .00 0 .00 0 .00 

10/23/13 0.00 0.00 0.00 0.00 

10/24/13 0.00 0.00 0.00 0.00 

10/25/13 0.00 0.00 0 .00 0.00 

10/26/13 0.00 0.00 0.00 0.00 

10/27/13 0.00 0 .00 0 .00 0 .00 ---

10/28/13 0.00 0 .00 0.00 0.00 
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DEQ 6-167

RAMACO Brook Mine 

Table D6-1. Collected Surface Water Flow Data 
Max Daily Flowrate 

Date Slater Creek Hidden Water Creek 

SM578512-SW-1 SM578418-SW-1 SM578415-SW-1 SM578409-SW-1 

10/29/13 0.00 0.00 0.00 0.00 

10/30/13 0.00 0 .00 0.00 0.00 

10/31/13 0.00 0.00 0.00 0.00 

4/22/14 1.23 0.00 

4/23/14 1.16 0.00 

4/24/14 1.56 2.24 0.00 0.00 

4/25/14 1.21 2.25 0.00 0.00 

4/26/14 1.09 2.17 0.00 0.00 

4/27/14 1.13 2 .08 0 .00 0.00 

4/28/14 0.78 1.17 0 .00 0.00 

4/29/14 0.93 1.61 0.00 0 .00 

4/30/14 0.24 1.07 0.00 0.00 

5/1/14 0.09 0.21 0.00 0.00 

5/2/14 0.19 0 .37 0.00 0.00 

5/3/14 0.23 0.34 0.00 0.00 

5/4/14 0.52 0.69 0.00 0.00 

5/5/14 0.67 1.03 0 .00 0.00 

5/6/14 1.51 1.40 0.00 0.00 

5/7/14 6.89 8 .65 0 .00 0.00 

5/8/14 7.23 8.77 0.00 0.00 

5/9/14 4.31 4.09 0.00 0.00 

5/10/14 8.17 7 .78 0.00 0.00 

5/11/14 4.86 4.18 0 .00 0.00 

5/12/14 2.66 1.75 0.00 0.00 

5/13/14 2.52 1.60 0.00 0 .00 

5/14/14 1.20 0.63 0.00 0.00 

5/15/14 1.13 0.48 0 .00 0 .00 

5/16/14 1.50 0.67 0 .00 0.00 

5/17/14 2.28 1.02 0.00 0.00 

5/18/14 2.45 1.07 0.00 0.00 

5/19/14 2.21 0.92 0.00 0.00 

5/20/14 1.87 0.69 0 .00 0.00 

5/21/14 1.72 0.60 0 .00 0.00 

5/22/14 1.56 0.56 0 .00 0.00 

5/23/14 1.47 0.60 0.00 0.00 

5/24/14 1.87 0 .78 0 .00 0 .00 

5/25/14 2.30 1.04 0.00 0.00 

5/26/14 1.16 0.75 0.00 0 .00 

5/27/14 0.65 0.51 0.00 0.00 

5/28/14 2.59 1.33 0.00 0.00 

5/29/14 2.43 1.36 0.00 0.00 

5/30/14 2.09 1.22 0 .00 0 .00 

5/31/14 2.47 1.51 0 .00 0 .00 
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DEQ 6-168

RAMACO Brook Mine 

Table D6-1. Collected Surface Water Flow Data 
Max Daily Flowrate 

Date Slater Creek Hidden Water Creek 

SM578512-SW-1 SM578418-SW-1 SM578415-SW-1 SM578409-SW-1 

6/1/14 2.38 1.56 0.00 0.00 

6/2/14 2.11 1.34 0.00 0 .00 

6/3/14 2.43 1.52 0.00 0.00 

6/4/14 2.07 1.50 0 .00 0.00 

6/5/14 2.82 1.85 0.00 0.00 

6/6/14 1.56 1.83 0.00 0.00 

6/7/14 1.92 1.48 0.00 0.00 

6/8/14 2.13 1.65 0.00 0.00 

6/9/14 1.53 1.35 0.00 0.00 

6/10/14 1.34 1.20 0 .00 0.00 

6/11/14 1.61 1.16 0.00 0.00 

6/12/14 2.04 1.11 0.00 0.00 

6/13/14 1.72 1.11 0.00 0.00 

6/14/14 2.12 0.94 0 .00 0.00 

6/15/14 1.84 1.29 0.00 0.00 

6/16/14 1.59 0.94 0.00 0.00 

6f17/14 2.46 0.93 0.00 0.00 

6/18/14 1.99 1.29 0.00 0.00 

6/19/14 1.90 1.02 0.00 0.00 

6/20/14 1.04 0.99 0 .00 0.00 

6/21/14 2.47 0.84 0.00 0.00 

6/22/14 1.89 1.40 0.00 0.00 

6/23/14 2.12 0.90 0.00 0.00 

6/24/14 1.86 0.78 0.00 0.00 

6/25/14 1.27 0.56 0.00 0.00 

6/26/14 1.23 0.20 0.00 0.00 

6/27/14 2.66 0.07 0.00 0.00 

6/28/14 2.75 0.36 0 .00 0.00 

6/29/14 2.31 0.39 0.00 0.00 

6/30/14 1.12 0.06 0.00 0.00 

7/1/14 0.55 0.00 0.00 0.00 

7/2/14 0.39 0.00 0.00 0.00 

7/3/14 0.41 0.00 0.00 0.00 

7/4/14 0.26 0.00 0.00 0.00 

7/5/14 0.13 0 .00 0.00 0.00 

7/6/14 0.09 0.00 0 .00 0.00 

7/7/14 0.11 0 .00 0.00 0.00 

7/8/14 0.01 0.00 0.00 0.00 

7/9/14 0.08 0.00 0.00 0.00 

7/10/14 0.04 0.00 0.00 0.00 

7/11/14 0.06 0.00 0.00 0.00 

7112/14 0.14 0.00 0.00 0.00 

7/13/14 0.00 0.00 0.00 0.00 
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DEQ 6-169

RAMACO Brook Mine 

Table D6-1. Collected Surface Water Flow Data 
Max Daily Flowrate 

Date Slater Creek Hidden Water Creek 

SM578512-SW-1 SM578418-SW-1 SM578415-SW-1 SM578409-SW-1 
7/14/14 0.00 0.00 0.00 0.00 

7/15/14 0.00 0.00 0.00 0 .00 

7/16/14 0.00 0.00 0.00 0.00 

7/17/14 0.00 0.00 0.00 0.00 

7/18/14 0.00 0.00 0.00 0.00 

7/19/14 0.00 0.00 0.00 0.00 

7/20/14 0.00 0.00 0.00 0.00 

7/21/14 0.00 0.00 0.00 0.00 

7/22/14 0.00 0.00 0.00 0.00 

7/23/14 0.00 0.00 0.00 0.00 

7/24/14 0.00 0 .00 0.00 0.00 

7/25/14 0.00 0.00 0.00 0.00 

7/26/14 0.00 0.00 0.00 0.00 

7/27/14 0.00 0.00 0.00 0.00 

7/28/14 0.00 0.00 0.00 0.00 

7/29/14 0.00 0.00 0.00 0.00 

7/30/14 0.00 0.00 0.00 0.00 

7j31j14 0.00 0.00 0.00 0.00 

8/1/14 0 .00 0.00 0 .00 0 .00 

8/2/14 0.00 0.00 0.00 0.00 

8/3/14 0.00 0.00 0.00 0.00 

8/4/14 0.00 0.00 0.00 0.00 

8/5/14 0.00 0.00 0.00 0.00 

8/6/14 0.00 0.00 0.00 0.00 

8/7/14 0.00 0.00 0.00 0.00 

8/8/14 0.00 0.00 0.00 0.00 

8/9/14 0.00 0.00 0.00 0.00 

8/10/14 0.00 0.00 0 .00 0.00 

8/11/14 0.00 0.00 0.00 0.00 

8/12/14 0.00 0.00 0.00 0.00 

8/13/14 0.00 0.00 0.00 0.00 

8/14/14 0.00 0.00 0.00 0.00 

8/15/14 0.00 0.00 0.00 0.00 

8/16/14 0.00 0.00 0.00 0.00 

8/17/14 0.00 0.00 0.00 0.00 

8/18/14 0.00 0.00 0.00 0 .00 

8/19/14 0.00 0.00 0.00 0.00 

8/20/14 0.00 0.00 0.00 0.00 

8/21/14 0.00 0.00 0.00 0.00 

8/22/14 0.14 0.00 0.00 0.00 

8/23/14 0.28 0.00 0.00 0.00 

8/24/14 0.01 0.00 0.00 0.00 

8/25/14 0.00 0.00 0.00 0.00 
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DEQ 6-170

RAMACO Brook Mine 

Table D6-1. Collected Surface Water Flow Data 
Max Daily Flowrate 

Date Slater Creek Hidden Water Creek 

SM578512-SW-1 SM578418-SW-1 SM578415-SW-1 SM578409-SW-1 

8/26/14 0.00 0.00 0.00 0.00 

8(27/14 0.00 0.00 0.00 0.00 

8/28/14 0.00 0.00 0.00 0.00 

8/29/14 0.00 0.00 0.00 0.00 

8/30/14 0.01 0.00 0.00 0.00 

8/31/14 0.00 0.00 0.00 0.00 

9/1/14 0.01 0.00 0.00 0.00 

9/2/14 0.00 0.00 0.00 0.00 

9/3/14 0.00 0.00 0.00 0.00 

9/4/14 0.00 0.00 0.00 0.00 

9/5/14 0.00 0.00 0.00 0.00 

9/6/14 0.00 0.00 0.00 0.00 

9/7/14 0.03 0.00 0.00 0.00 

9/8/14 0.02 0.00 0.00 0.00 
Peak Flowrate 

8.17 8.77 0.00 0.00 (cfs) 
Average 

0.63 0.41 0.00 0.00 
Flowrate (cfs) 1 

Notes: 1Average flowrate is calculated using all flow data collected. 

TFN62/025 
~CD NOV 14,2014 

October 2014 Addendum D6-4-6 



DEQ 6-171

9.00 

8.00 

7.00 

6.00 

:i 
~5.00 

G> 

~ 
~ 4.00 

fi: 

~ -~ 

3.00 

2.00 

~ 1.00 

0.00 
8/14/13 

Slater Creek Monitoring Station SM578512-SW-1 Flow Hydrograph 

\ 
~~~ 

I 

~ \w A 
10/3/13 11/22/13 1/11/14 3/2/14 4/21/14 6/10/14 7/30/14 9/18/14 11/7/14 

Date 



DEQ 6-172

0 
(") 
...... 
0 
a" 
Cb 
"1 

tv 
0 ...... 
~ 

10.00 

~ 
~ 
Cll .. 
Ill a: 
~ 
0 

u:: 

::=G-t ..,...., 

9.00 

8.00 

7.00 

6.00 

5.00 

4.00 

3.00 

~::z: 2.00 
c.~ 

:;r-..:. .....:--
~ 1.00 

-~ ..,.en 

~ 
~ -.... 0.00 ; 

8/14/13 

Slater Creek Monitoring Station SM578418-SW-1 Flow Hydrograph 

. f\1 
~ 

.. ., 

-10/3/13 11/22/13 1/11/14 3/2/14 4/21/14 6/10/14 7/30/14 9/18/14 11/7/14 

Date 



DEQ 6-173

0 
(') ..... 
0 
C" 
(1) 
"1 

tv 
0 -~ 

1.00 

0.90 

0.80 

0.70 

_0.60 
c!l 
~ 
~ 

~ 0.50 

~ 
t 0.40 

..... .., 
z 

0.30 

a, 0.20 

N 

0.19 

i 
l 

0.00 

8/14/13 

Hidden Water Creek Monitoring Station SM578415-SW-l Flow 
Hydrograph 

10/3/13 11/22/13 1/11/14 3/2/14 4/21/14 6/10/14 7/30/14 9/18/14 

Date 

11/7/14 



DEQ 6-174

~ 

~ 

1.00 

0.90 

0.80 

0.70 

_0.60 
c:s 
.2. 

~ 0.50 

J 
~ 0.40 

0.30 

Hidden Water Creek Monitoring Station SM578409-SW-1 Flow 
Hydrograph 

~ o.oo 'L-----------------------------------------------------------------------------------
..., 8/14/13 10/3/13 11/22/13 1/11/14 3/2/14 4/21/14 6/10/14 7/30/14 9/18/14 11/7/14 

Date 
1 



DEQ 6-175

~ 
::!: 
::J 
0 
z 
w 
8 
<( 



DEQ 6-176

RAMACO Brook Mine 

ADDENDUM D6-5 

Rating Curves 
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DEQ 6-177

RAMACO Brook Mine 
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DEQ 6-178

RAMACO Brook Mine 

D6-5 RATING CURVE DEVELOPMENT FOR STREAM MONITORING 
STATIONS 

D6-5.1 Background 

To measure streamflow occurring within the proposed Brook Mine permit 

boundary four continuous stage recorders were installed along Slater Creek 

and Hidden Water Creek and have been designated SM578418-SW-1, 

SM578512-SW-1, SM578409-SW-1 and SM578415-SW-1 (Figures D6-1 

through D6-4). The monitoring stations are part of the baseline monitoring 

network for the mine permit application. 

In an effort to depict flow conditions experienced at Slater Creek and 

Hidden Water Creek monitoring stations, rating curves were developed. 

Surveys of the channel thalweg and cross section at each monitoring station 

locations were completed by Prestfeldt Surveying in September 2013. WWC 

Engineering (WWC) developed rating curves for each monitoring site based on 

the surveyed stream cross sections and profiles. 

D6-5.2 Approach 

Uniform flow calculations were performed to determine flow rates within 

the Slater Creek and Hidden Water Creek channels. The Manning equation 

was used to calculate the flow. The Manning equation is: 

Q = 1.486 AR o.67 8 o.s 

n 

where: 

Q = flow (cfs) 

n =Manning's roughness coefficient 

A = area of flow ( sq ft) 

R = A/Wp = hydraulic radius (Wp = wetted perimeter in ft) 

S =channel bottom slope (ft/ft) 
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DEQ 6-179

RAMACO Brook Mine 

The Manning's roughness coefficient (n) was selected based on the 

vegetation growth within channel. Table D6-1 provides the roughness 

coefficients used for each location. 

The channel thalweg at each monitoring station was surveyed upstream 

and downstream of each site. Figures D6-1 through D6-4 show the channel 

profiles. An average slope was determined from the surveyed information. 

Table D6-2 provides the slope used for each location. 

Based on the survey data, a cross section was developed at the location 

of each monitoring station. Figures D6-1 through D6-4 show the cross 

sections and profiles for each monitor site. 

Flows were calculated using Manning's equation for each channel cross 

section at 0.1-foot increments (Attachment D6-5-A). The minimum elevation 

chosen for calculations was the lowest point of each channel cross section. 

The maximum elevation chosen for calculations was based on judgment of 

appropriate flow rates anticipated for the channel. 

D6-6.3 Results 

Complete results of this uniform flow analysis are provided in 

Attachment D6-5-A (Rating Tables) and Attachment D6-5-B (Rating Curves). 

Table D6-3 provides a summary of minimum and maximum calculated flow 

rates for each cross section. Additionally, an equation was fit to each flow rate 

versus stage curve. Table D6-4 provides the equation for each curve at each 

station, as well as the R2-value to demonstrate wellness of fit. Each equation 

calculates flow (Q) as a function of water stage (s). 

D6-6.4 References 

FlowMaster v8i. (2009). Bentley Systems, Inc. 

Sturm, T. W. (2001). Open Channel Hydraulics. Singapore: McGraw-Hill Higher 
Education. 
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DEQ 6-180

RAMACO Brook Mine 

Table D6-l. Manning's Roughness Coefficients for Individual Monitoring 
Station Locations 

Monitoring Station Channel 
(n) 

SM578418-SW-1 0.030 
SM578512-SW-1 0.030 
SM578415-SW -1 0.030 
SM578409-SW-l 0.030 
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DEQ 6-181

RAMACO Brook Mine 

Table D6-2. Average Channel Slope for the Proximity of Each Monitoring 
Station Location 

Monitoring Station Average Slope (ft/ft) 

SM578418-SW-1 0.00758 

SM578512-SW-1 0.01427 

SM578415-SW-1 0.01502 

SM578409-SW-1 0.01459 

----
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DEQ 6-182

RAMACO Brook Mine 

Table D6-3. Summary of Minimum and Maximum Flow Rates for Each 
Monitoring Station 

Monitoring Station Elevation Stage Flow Rate 
(ft amsl) (ft) (cfs) 
3663.8 0.1 0.3 

SM578418-SW-1 
3670.8 7.1 3,580 

3743.2 0.1 0.1 
SM578512-SW-1 

3750.3 7.2 4,460 

3769.5 0.1 0.2 
SM578409-SW-1 

3774.7 5.3 1,660 

3656.0 0.1 0.2 
SM578415-SW-1 

3661.0 5.1 1,730 
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DEQ 6-183

RAMACO Brook Mine 

Table D6-4. Equations Fit to Rating Curves 

Monitoring Station Equation R2 

SM578418-SW-1 Q = 74.745s2- 5477178s + 1E+09 0.9999 

SM578512-SW-1 Q = 102.15s2- 764877s + 1E+09 0.9983 

SM578409-SW-1 Q = 54.658s2- 412028s + 8E+08 0.9998 

SM578415-SW-1 Q = 69.329s2- 506949s + 9E+08 0.9995 
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DEQ 6-189

RAMACO Brook Mine 

Slater Creek Monitoring Station SM578418-SW-1 Rating Table 

Water Surface Water Wtd. Mannings Discharge 
Elevation (ft) Height (ft) Coefficient (cfs) 

3663.7 0 0 .03 0 
3663.8 0.1 0.03 0.29 
3663.9 0.2 0.03 2.01 

3664 0.3 0.03 5.43 
3664.1 0.4 0.03 10.5 
3664.2 0.5 0.03 16.96 
3664.3 0.6 0.03 24.75 
3664.4 0.7 0.03 34.34 
3664.5 0.8 0.03 45.59 
3664.6 0.9 0.03 58.3 
3664.7 1 0.03 72.35 
3664.8 1.1 0.03 87.68 
3664.9 1.2 0.03 104.27 

3665 1.3 0.03 122.1 

3665.1 1.4 0.03 141.17 
3665.2 1.5 0.03 161.45 
3665.3 1.6 0.03 182.95 

3665.4 1.7 0 .03 205.66 
3665.5 1.8 0.03 229.63 
3665.6 1.9 0.03 254.77 

3665.7 2 0.03 281.12 

3665.8 2.1 0.03 308.68 
3665.9 2 .2 0.03 337.45 

3666 2.3 0.03 367.42 

3666.1 2.4 0.03 398.62 
3666.2 2.5 0.03 431.03 

3666.3 2.6 0.03 436.7 
3666.4 2.7 0.03 472.39 
3666.5 2.8 0.03 509.69 

3666.6 2.9 0.03 548.44 
3666.7 3 0.03 588.64 
3666.8 3.1 0.03 630.3 
3666.9 3.2 0.03 675.34 
3667 3.3 0.03 721.83 

3667.1 3.4 0.03 769.76 
3667.2 3.5 0.03 819.15 
3667.3 3.6 0.03 869.98 
3667.4 3.7 0.03 922.27 
3667.5 3.8 0.03 976.51 
3667.6 3.9 0.03 1032.39 
3667.7 4 0.03 1089.71 
3667.8 4.1 0.03 1149.05 
3667.9 4.2 0.03 1210.4 
3668 4.3 0.03 1273.18 

TFN 6 2/025 
RECD NOV 14,2014 
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DEQ 6-190

RAMACO Brook Mine 

Slater Creek Monitoring Station SM578418-SW-1 Rating Table cont. 

Water Surface Water Wtd. Mannings Discharge 

Elevation (ft) Height (ft) Coefficient (cfs) 

3668.1 4.4 0.03 1337.38 

3668.2 4.5 0.03 1403.01 

3668.3 4 .6 0 .03 1470.06 

3668.4 4.7 0 .03 1538.54 

3668.5 4.8 0 .03 1608.44 

3668.6 4.9 0.03 1679.75 

3668.7 5 0.03 1752.49 

3668.8 5.1 0.03 1826.66 

3668.9 5.2 0 .03 1901.72 

3669 5.3 0.03 1976.21 

3669.1 5.4 0.03 2052.19 

3669.2 5.5 0.03 212Y.64 

3669.3 5.6 0.03 2208.6 

3669.4 5.7 0.03 2289.05 

3669.5 5.8 0.03 2371.01 

3669.6 5.9 0.03 2454.49 

3669.7 6 0.03 2539.49 

3669.8 6.1 0.03 2626.23 

3669.9 6.2 0 .03 2714.81 

3670 6 .3 0 .03 2804.93 

3670.1 6.4 0.03 2896.59 

3670.2 6.5 0.03 2989.79 

3670.3 6.6 0.03 3084.55 

3670.4 6.7 0.03 3180.87 

3670.5 6.8 0.03 3278.75 

3670.6 6.9 0.03 3378.88 

3670.7 7 0.03 3480.85 

3670.8 7.1 0.03 3584.38 

TFN 6 2/025 
RECD MDV 14,2014 
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DEQ 6-191

RAMACO Brook Mine 

Slater Creek Monitoring Station SM578512-SW-1 Rating Table 

Water Surface Water Wtd. Mannings Discharge 

Elevation (ft) Height (ft) Coefficient (cfs) 

3743.1 0 0.03 0 

3743.2 0.1 0.03 0.09 

3743.3 0.2 0.03 0.59 

3743.4 0.3 0.03 1.79 

3743.5 0.4 0.03 3.78 

3743.6 0.5 0.03 6.59 

3743.7 0.6 0.03 10.32 

3743.8 0.7 0.03 15.07 

3743.9 0.8 0.03 20.5 

3744.0 0.9 0.03 27.2 

3744.1 1 0.03 36.81 

3744.2 1.1 0 .03 47.83 

3744.3 1.2 0.03 60.28 

3744.4 1.3 0.03 74.18 

3744.5 1.4 0.03 89.75 

3744.6 1.5 0.03 106.93 

3744.7 1.6 0.03 125.56 

3744.8 1.7 0.03 145.75 

3744.9 1.8 0.03 167.52 

3745.0 1.9 0.03 190.84 

3745.1 2 0.03 216.09 

3745.2 2.1 0.03 243.22 

3745.3 2.2 0.03 272.01 

3745.4 2.3 0.03 302.06 

3745.5 2.4 0.03 332.84 

3745.6 2.5 0.03 365.47 

3745.7 2.6 0.03 395.53 

3745.8 2.7 0.03 423.93 

3745.9 2.8 0.03 463.88 

3746.0 2.9 0.03 505.94 

3746.1 3 0.03 544.06 

3746.2 3.1 0.03 577.38 

3746.3 3.2 0.03 628.6 

3746.4 3.3 0.03 721.83 

3746.5 3.4 0.03 738.21 

3746.6 3.5 0.03 795.02 

3746.7 3.6 0.03 852.77 

3746.8 3.7 0.03 913.21 

3746.9 3.8 0.03 979.08 

3747.0 3.9 0.03 1054.01 

3747.1 4 0.03 1131.55 

3747.2 4.1 0.03 1211.61 

3747.3 4.2 0.03 1294.18 

3668.0 4.3 0 .03 1273.18 
TFN B 2/025 
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DEQ 6-192

RAMACO Brook Mine 

Slater Creek Monitoring Station SM578512-SW-1 Rating Table cont. 
Water Surface Water Wtd. Mannings Discharge 
Elevation (ft) Height (ft) Coefficient (cfs) 

3747.5 4.4 0.03 1466.88 
3747.6 4.5 0.03 1556.99 
3747.7 4.6 0.03 1649.63 
3747.8 4.7 0.03 1538.54 
3747.9 4.8 0.03 1842.47 
3748.0 4.9 0.03 1942.68 
3748.1 5 0.03 2026.83 
3748.2 5.1 0.03 2105.64 
3748.3 5.2 0 .03 2183.58 
3748.4 5.3 0.03 2259.16 

3748.5 5.4 0.03 2339.41 

3748.6 5.5 0.03 2378.84 
3748.7 5.6 0.03 2424.09 
3748.8 5.7 0.03 2498.57 
3748.9 5.8 0.03 2580.75 

3749.0 5.9 0.03 2673.34 
3749.1 6 0.03 2789.7 
3749.2 6 . 1 0.03 2911.65 
3749.3 6.2 0.03 3039.28 
3749.4 6.3 0.03 3171.1 

3749.5 6.4 0.03 3306.56 
3749.6 6 .5 0.03 3448.67 
3749.7 6.6 0.03 3596.97 
3749.8 6.7 0.03 3748.79 
3749.9 6.8 0.03 3900.96 
3750.0 6.9 0.03 4060.34 
3750.1 7 0.03 4226.99 
3750.2 7.1 0.03 4332.03 
3750.3 7.2 0.03 4463.66 
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DEQ 6-193

RAMACO Brook Mine 

Hidden Water Creek Monitoring Station SM578409-SW-1 Rating Table 
Water Surface Water Wtd. Mannings Discharge 

Elevation (ft) Height (ft) Coefficient (cfs) 

3769.4 0 0.03 0 

3769.5 0.1 0.03 0.22 

3769.6 0.2 0.03 1.22 

3769.7 0.3 0.03 4.16 

3769.8 0.4 0.03 8.87 

3769.9 0.5 0.03 15.34 

3770.0 0.6 0.03 23.5 

3770.1 0.7 0.03 33.1 

3770.2 0.8 0.03 44.03 

3770.3 0.9 0.03 56.22 

3770.4 1 0.03 69.65 

3770.5 1.1 0.03 84.29 

3770.6 1.2 0.03 100.1 

3770.7 1.3 0.03 117.22 

3770.8 1.4 0.03 135.56 

3770.9 1.5 0.03 155.03 

3771.0 1.6 0.03 175.61 

3771.1 1.7 0.03 197.22 

3771.2 1.8 0.03 219.86 

3771.3 1.9 0.03 243.59 

3771.4 2 0.03 268.41 

3771.5 2.1 0 .03 294.31 

3771.6 2.2 0.03 321.3 

3771.7 2.3 0.03 349.36 

3771.8 2.4 0.03 378.51 

3771.9 2.5 0.03 408.69 

3772.0 2.6 0.03 439.92 

3772.1 2 .7 0.03 472.25 

3772.2 2.8 0.03 505.67 

3772.3 2.9 0.03 540.19 

3772.4 3 0.03 575.66 

3772.5 3.1 0.03 612.13 

3772.6 3.2 0.03 649.73 

3772.7 3.3 0 .03 721.83 

3772.8 3.4 0.03 728.34 

3772.9 3.5 0.03 769.36 

3773.0 3 .6 0 .03 811.54 

3773.1 3.7 0.03 855.93 

3773.2 3.8 0.03 901.62 

3773.3 3.9 0.03 948.32 

3773.4 4 0.03 996.15 

3773.5 4.1 0.03 1045.13 

3773.6 4.2 0.03 1095.24 

3668.0 4.3 0.03 1273.18 
TFN 6 2/025 
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DEQ 6-194

RAMACO Brook Mine 

Hidden Water Creek Monitoring Station SM578409-SW-1 Rating Table cont. 
Water Surface Water Wtd. Mannings Discharge 
Elevation (ft) Height (ft) Coefficient (cfs) 

3773.8 4.4 0.03 1198.9 
3773.9 4.5 0.03 1251.6 
3774.0 4.6 0.03 1304.23 
3774.1 4.7 0.03 1538.54 
3774.2 4.8 0.03 1409.96 
3774.3 4.9 0.03 1462.43 
3774.4 5 0.03 1516.35 
3774.5 5.1 0.03 1571.74 
3774.6 5.2 0.03 1619.11 
3774.7 5.3 0.03 1655.01 

TFN 8 2/025 
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DEQ 6-195

RAMACO Brook Mine 

Hidden Water Creek Monitoring Station SM578415-SW-1 Rating Table 
Water Surface Water Wtd. Mannings Discharge 
Elevation (ft) Height (ft) Coefficient (cfs) 

3655.9 0 0.03 0 
3656.0 0.1 0.03 0.15 
3656.1 0.2 0.03 1.29 
3656.2 0.3 0.03 3.96 
3656.3 0.4 0.03 7.78 
3656.4 0.5 0.03 12.65 
3656.5 0.6 0.03 18.53 
3656.6 0.7 0.03 24.63 
3656.7 0.8 0.03 31.68 
3656.8 0.9 0.03 40.11 
3656.9 1 0.03 50.65 
3657.0 1.1 0.03 59.53 
3657.1 1.2 0 .03 73.62 
3657.2 1.3 0.03 89.18 
3657.3 1.4 0.03 106.1 
3657.4 1.5 0.03 124.36 
3657.5 1.6 0.03 143.86 
3657.6 1.7 0 .03 164.72 
3657.7 1.8 0.03 187.19 
3657.8 1.9 0.03 211.01 

3657.9 2 0.03 236.26 
3658.0 2.1 0.03 263.02 
3658.1 2.2 0.03 291.15 
3658.2 2.3 0.03 320.38 
3658.3 2.4 0.03 349.86 
3658.4 2.5 0.03 381.01 
3658.5 2.6 0.03 413.78 
3658.6 2.7 0.03 448.08 
3658.7 2.8 0.03 484.29 
3658.8 2.9 0.03 522.57 
3658.9 3 0.03 562.42 
3659.0 3.1 0.03 603.85 
3659.1 3.2 0.03 646.86 
3659.2 3.3 0.03 721.83 
3659.3 3.4 0.03 735.84 
3659.4 3.5 0.03 779.44 
3659.5 3.6 0.03 825.93 
3659.6 3.7 0.03 877.24 
3659.7 3.8 0.03 931.03 
3659.8 3.9 0.03 986.56 
3659.9 4 0.03 1041.58 
3660.0 4.1 0.03 1093.27 
3660.1 4.2 0.03 1147.13 
3668.0 4.3 0 .03 1273.18 

TFN 8 2/025 
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DEQ 6-196

RAMACO Brook Mine 

Hjdden Water Creek Monitoring Station SM578415-SW-1 Rating Table cont. 

Water Surface Water Wtd. Mannings Discharge 

Elevation (ft) Height (ft) Coefficient (cfs) 

3660.3 4.4 0.03 1206.84 

3660.4 4.5 0.03 1273.44 

3660.5 4.6 0.03 1344.3 

3660.6 4.7 0.03 1538.54 

3660.7 4.8 0.03 1492.95 

3660.8 4.9 0.03 1569.45 

3660.9 5 0.03 1646.94 

3661.0 5.1 0.03 1726.96 

TFN 6 2/025 
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DEQ 6-197

RAMACO 

October 2014 

ATTACHMENT D6-5-B 

Rating Curves 
Stream Monitoring Stations 

Brook Mine 

TFN82/025 
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DEQ 6-203

RAMACO Brook Mine 

ADDENDUM D6-6 

Surface Water Quality 

TFN 6 2/025 
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DEQ 6-204

RAMACO ~~ 
~WWCENG INEERING 

Brook Mine 

Surface Water Field Sheet 

Project/Client _Jc2~~_..,~~~'..e?!::::.... ____________ _ 

Site Name. 6~ £;7f2'fO'l- :;,vJ- I { ~tL£ ...... Wt:A-~<-- ~-CA.>) 
Date __ tf....:.j-0...J..-.+()~...:...I-=.3-G>-=---'--~-8_o __ 

Technician/Engineer ;5~ B~.IGZtH!-dut~ 
Devices 

Flow/Automatic sampler Device ..::Sd:b-. ~i<.f c..t lh'-
Device Flow or Stage Reading .b&eJ< CFS/FT 

Device Battery Charge Volts ....zit~: d.,.. J~...t ~A.h~~__, ~o--r_, 
Device Data Download Yes or o ~~ ~-, . ~ . 

Sample Collected by Device Yes or 
.&~ -&~{1-U_. ~ 
-6..di-· 

Crest gage readings if installed _____ Ft 

~stantaneous Flow 

Measured Flow Yes or o 

Measurement Device -------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes o~ 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
nme (unlit) (Jamhos/cm) (oc) 

Lab Information 
Lab COC # ________ _ 

""'~te Samples to Lab --~c-===-------

October 2014 

Turbidity (NTU) DO mill DO% ORP 

-

TFN 6 2/025 
RECD NOV 14,2014 

K:\WWC\ADM\FORMS\Surface_ Water_Field_Sheet.doc 
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DEQ 6-205

RAMACO /"'-~~ 
WWCENGINEERING 

Brook Mine 

. . 1 
Surface Water Field Sheet 

Project/Client --...c~=-=~--=-....;;;;..;:::;....._ ____ ________ _ 

Site Name. ~Mfi''7 f3c.fott- t>W-1 ( lf,(·e/J~.~, fA)~~- t.c.6) 

Date Cf/1 .5/t 3 

Technician/Engineer _ ___.:J'::....t.~o~..~l2.t..~~ooo:-~C..c.A""'"" .... 41.,.f~·~/ ...... -'2~WioAA-=-f~-r.....:~::;:: • .J;.;::a="~~--
Devices 

Flow/Automatic sampler Device 1(of ~~ fj..J (J:PC(J E-4u.)tuR-:b-'1../) 

Device Flow or Stage Reading b ~ CFS/FT 

Device Battery Charge - Volts *A A +_ • .L · ~ ./ 
'VI()-<..(. ~ -:;:~ q.·~ ~ 

Device Data Download Yes or 

Sample Collected by Device Yes or ~&,~_..,, ~~ Pk"t..L Jo~, 
Staff gage reading if installed _____ _ -__ Ft 

Crest gage readings if installed _____ Ft 

'stantaneous Flow 

Measured Flow Yes or o 

'"p~ ft>-t-~~. w~ 
6tk-~~~~~ 

Measurement Device -------------------
Flow Rate __________ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@ 

Water Qualitv Field Parameters for Storm or Instantaneous Sample 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (pmhos/cm) (ocj --

Lab Information 
Lab COC # ________ _ 

. '"'~te Samples to Lab __ -_____ _ 
\ I 

October 2014 

Turbidity (NTU) DO mill 00% ORP 

-- - -

TFN 6 2/025 
RECD NOV 14,2014 
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DEQ 6-206

RAMACO Brook Mine 

ENGINEERING 

Surface Water Field Sheet 

Project/Client a_,-u.~ 
Site Name. ?h< 5-Y/ 8cf ts-- ~!.).)-I (II~~ u)~rf;,_., ~-b~) 
Date Cf/;~lr 5 Q /1()0 

Technician/~ngi~eer c"I-'6tj ~ /.G:0~ 
Devices 

Flow/Automatic sampler Device r5~ ~~ 
Device Flow or Stage Reading D~ CFS/FT 

DeviceBatteryCharge - Volts /)/1~-;;tL ; d~ 1~ 
Device Data Download Yes or 1 o tJ · 
SampleCollectedbyDevice Yes or~ ~~~ (}~~ w~ 

~-Staff gage reading if installed Ft 

Crest gage readings if installed .--- Ft 

.1stantaneous Flow 

Measured Flow Yes or o 

Measurement Device --- ----------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes o 

Water Quality Field Parameters for Storm or Instantaneous Sample 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jlmholllcm) ("C) 

Lab Information 

Lab COC # ________ _ 

'"'ate Samples to Lab _ ______ _ 

October 2014 

Turbidity (NTU) DOmllll DO% ORP 

-

TF N 6 2/025 
RE CD NOV 14,2014 
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DEQ 6-207

RAMACO Brook Mine 

ENGINEERING 

Surface Water Field Sheet 

Project/Client __ ....:;..Q_~::........r;_::..=.>~::........=-=--------------
61M.57 84!~-6w-/ ( ~~~ tU~ (~ -.lJSJ 

Date _ ___,!q'-'--yj..L........£,3,~/'--; .-£_3 ______ _ 

Site Name. 

Technician/Engineer s:- k...--C~~~~ 
Devices 

Flow/Automatic sampler Device 'V'/12 f -~~ {f d (&Au.!~ 
Device Flow or Stage Reading i)~ CFS/FT 

Device Battery Charge ________ Volts 

Device Data Download Yes o N 

Sample Collected by Device Yes orG? 

Staff gage reading if installed ______ .Ft 

Crest gage readings if installed __ -____ Ft 

.1stantaneous Flow 

Measured Flow Yes o · N 

Measurement Device --------------------
Flow Rate ___ _______ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature 
Correeted 

PH Conduetanee Temp. 
Time (units) (lamhoslcm) eq Turbidity (NTU) DOmg/1 DO% 

-

Lab Information 
Lab COC # ________ _ 

ORP 

-

late Samples to Lab ___ _ _ ___ _ TFN62/025 
RECD NOV 14,2014 

October 2014 
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DEQ 6-208

RAMACO ~~/' 
WWCENGINEERING 

Brook Mine 

Surface Water Field Sheet 

Project/Client -----ol~lllii:::::.~I:ICII-.:ot!A.....co=: ____________ _ 

Site Name. 6~ 5"1E2Lflfr2W - I ( srl~ (//!''""' -l>~) 

Date 9/;o~3 @. ;ooo 
I l 

Technician/Engineer s-1~~ ttiwza..,.. < 7/..C7.~ d~--
Devices 

Flow/Automatic sampler Device ___!;;5~~~·~:....:~::!:::!:"·~~~·:!:e~~4-f~·~~~c:::!I:"*~:.~------
IJAf' CFS/FT Device Flow or Stage Reading 

Device Battery Charge ________ Volts 
-*" ...z,t_~-:fL. : T...v -<~ ~~,:t, rt. tt12 6~ 
-S~~~~w~ 

Device Data Download 

Sample Collected by Device Yes or N 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed - Ft 

.1stantaneous Flow 

Measured Flow Yes or 

~. 

Measurement Device -------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or o 

Water Quality Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (pmholllem) ("C) 

-,_ -

Lab Information 

Lab COC # ___ ---______ _ 

jate Samples to Lab __ -______ _ 

October 20 14 

Turbidity (NTU) DOmK/1 DO% ORP 

- - -

TFN 6 2/025 
RECD NOV 14,2014 

K:\ WWC\ADM\FORMS\Surface _Water _Field_ Sheet. doc 
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DEQ 6-209

RAMACO 

VVVVCENGINEERING 

Surface Water Field Sheet 

Brook Mine 

Project/Client __ ___:a:.:::....:::.L.ItL..!:IM:...=:.&.II:Ic..L.....:IIoiC.:=O=:;......_ _ ________ _ 

Site Name. ~~57 S'f /S-sw- I (6~~-b~) 

Date '1/I:Z/1'3 @ ()Cfoo 
' 

Technician/Engineer __ ....t.tb~U:(c:'~J.C~~~'4-+, --l!::~~~~c£::&J~,.~w~~t c2&~::::"":_ __ 

Devices 

Flow/Automatic sampler Device 

Device Flow or Stage Reading 

Device Battery Charge 

?1d~~.L&L t .d· (6~ -Uc../F~~"· '~• J 
o, oQ CFS/FT D~ 

- Volts 

Device Data Download Yes or o 

Sample Collected by Device Yes or 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

jstantaneous Flow 

"*" "U.,f);/.L : J:..MJ/.-r.JU ~ 
0~1 ~D~ fd'.- .c.i.. 

h~1 I" r~ ~~ -fc....L·c.·Cf 

"t)c.d£<~ ~~ IJ~~ 1r 
~ 

Measurement Device ----------- ---------

Flow Rate --~~,......._ ______ CFS 

Include Stream Gaging Data 

Water Quality Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (unlt•l (Jlmhollcm}_ eq 

- - -

Lab Information 
Lab COC # ________ _ 

""'ate Samples to Lab _______ _ 
. ) 

October 2014 

Turbldltv (NTU) DOmll/1 DO Ofo ORP 

TFN 6 2/025 
RECD NOV 14,2014 
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DEQ 6-210

RAMACO Brook Mine 

ENGINEERING 

Surface Water Field Sheet 

Project/Client __ Q=--...;:.....~-=.....:...;;.,;;,_=:....._-------------
Site Name. 6wt 5 '78 tf- I B - S t.-0- I ( 6)~ {!_/tee 4 - 1::> 6J 

Date ----+9/ __ 17~/__:_1-=5--@..:::::......-~1~_30 __ 

Technician/Engineer ___ Q____:::....'....:...cf::_.L..-~--' _________ _ 

Devices 

Flow/Automatic sampler Device -x;:~ (p 7/.;J :?~~ £~ 
Device Flow or Stage Reading b~ CFS/FT 

Device Battery Charge Gs:>t9~ Volts 

Device Data Download Yes o 

Sample Collected by Device Yes or o· 

-1:-- -?t"::fL : ~~.eel' .:;::-s(!_f) 

~7fc;J~F~~ 
Staff gage reading if installed - Ft ~~-
Crest gage readings if installed _____ Ft 

i1stantaneous Flow 

Measured Flow Yes or o 

Measurement Device ___________________ _ 

Flow Rate ---------- CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or o 

Water Qualitv Field Parameters for Storm or Instantaneous Sample 

Temperature 
Corrected 

PH Conductance Temp. 
Time (unltJ) (pmhos/em) (oC) 

Lab Information 
Lab coc # __ -___ -___ _ 

late Samples to Lab ________ _ 

October 2014 

Turbidity (NTU) DOmll/1 DO% ORP 

- -

TFN62/025 
RECD NOV 14,2014 

K:\WWC\ADM\FORMS\Surface _Water _Field_ Sheet. doc 

Addendum D6-6-8 



DEQ 6-211

RAMACO /""-~~ 
WWCENGINEERING 

Brook Mine 

Surface Water Field Sheet 

Project/Client --'~oc:;......c;.~IIDI!Wa-..e_:.tJ'"-------------
Site Name. 6"4~78f.7/Z ~ ~0-l {_~~ ~- u..0 
Date Cf!/t(t3 & 1130 

Technician/Engineer J'~ ~ L C2t)£. cit..~~ 
Devices 

Flow/Automatic sampler Device ~ ~~ 
Device Flow or Stage Reading .)-)&j CFS/FT 

Device Battery Charge Volts ~u::i.L. ; cfJ~ O~ 
Device Data Download Yes or o ~~ )()~~ (;(.)~4 
Sample Collected by Device Yes or ~. 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

1stantaneous Flow 

Measured Flow Yes or o 

Measurement Device - - ----------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature 
Correeted 

PH Conductance Temp. 
Time (units) (pmhos/cm) ec) Turbidity (NTU) DOmg/1 DO o/o 

- -L--

Lab Information 
Lab COC # ________ _ 

'"'~te Samples to Lab _______ _ 

ORP 

\ . ) TFN62/025 
RECD NOV 14,2014 

October 2014 
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DEQ 6-212

RAMACO Brook Mine 

ENGINEERING 
Surface Water Field Sheet 

Project/Client Q~.,.~ t:A:J 

Site Name. ~~5'78512.-~W-1 (~e,~ -Gl6) 
Date ~!t~!t 3 @ ti~O 

Technician/Engineer -...li~.r.~ew ........ '"-lC~~--=#""-+I __ Qo::=:;.....J-~~ .... cl::::::r'--=~:=.::;;.-..-::;;__ 
Devices 

Flow/Automatic sampler Device 11t;f ~faa?£.~ d {;I::«p {-4-w~--~) 
Device Flow or Stage Reading l:)=lj CFS/~ 
Device Battery Charge - Volts 

Device Data Download Yes or o 

Sample Collected by Device Yes or o; 

'Z1ti~; ~tJAL ~ 
~~~~~~~b~l 

Staff gage reading if installed _______ FFtt 11 , Pll(.; F~ t ~ -f~, 
Crest gage readings if installed 1 

---- ~~ J~'"•~<T 1J 
~stantaneous Flow 

Measured Flow Yes or~ t>~ 
Measurement Device ---------------------

Flow Rate -------------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or 

Water Quality Field Parameters for Storm or Instantaneous Sample 

Temperature 
Correeted 

PH Conduetanee Temp. 
Time (unltl) (pmhollcm) (oC) 

- I- -

Lab Information 

Lab COC # ________ _ 

"""~te Samples to Lab _______ _ 

October 2014 

Turbidity (NTU) DO mw'l DO o/o ORP 

TFN62/025 
RECD NOV 14,2014 

K:\ WWC\ADM\FORMS\Surface _ Water_Field_ Sheet. doc 
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DEQ 6-213

RAMACO Brook Mine 

ENGINEERING 

Surface Water Field Sheet 

Project/Client __ _ec;b_~1A.M-11~=1Aa..d'4£2~------------
Site Name. 2M ~'1 ~t./oq -7w -I 

Date CJ/Po (; 2 ~ I? ;;. 0 

Technician/Engineer __ __,7~-......:wl=s...::~.;:__-------------

Devices 

Flow/AutomaticsamplerDevice "£-zf./2 6!Jz...?~-T~---~~ 
Device Flow or Stage Reading D~ CFS/FT 

Device Battery Charge &oocfL Volts 

Device Data Download Yes or 

Sample Collected by Device Yes or 

Staff gage reading if installed Ft 

1stantaneous Flow 

Measured Flow Yes or 

Measurement Device ---------------------
Flow Rate ___ -_______ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or o 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) . (pmhoslcmJ (OC) 

Lab Information 
Lab coc # ________ _ 

""'ate Samples to Lab ----======-----

October 2014 

Turbidity (NTU) DOmllll DO% ORP 

- ---------

TFN 6 2/025 
RECD NOV 14,2014 

K:\ WWC\ADM\FORMS\Surface _Water_ Field_ Sheet. doc 
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DEQ 6-214

RAMACO 

~ ENGINEERING 
Surface Water Field Sheet 

Project/Client---!!~:::::.....::::::..:.;:........::.~------------

Brook Mine 

Site Name. ~M 5'7 BL/:15"- ~w-/ { /). ~. 1-/~d&. w~ ~) 
Date t:t/~oltB ~ If/!? 

4 , 

Technician/Engineer __ ....:;Fk-,::.._t.t.A!::!L::::fZ.~ ... ::::-::__ _________ _ 

Devices " 
Flow/Automatic sampler Device ;;:r:kC& J ~ 
Device Flow or Stage Reading b~ CFS/FT 

{:r-Aif4.~~ ~~ 

Device Battery Charge G. ott& Volts 

Device Data Download Yes or o 

Sample Collected by Device Yes or 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

.nstantaneous Flow 

Measured Flow Yes or o 

Measurement Device ------------------

Flow Rate ---------- CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or o 

Water Quality Field Parameters for Storm or Instantaneous Sample 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jlmhollcm) (OC) Turbidity (NTU) DOmll/1 DO% 

1- -

'----

Lab Information 

Lab COC # ---------

?ate Samples to Lab ----=--:::====----- TFN 6 2/025 

ORP 

RECD NOV 14,2014 

October 2014 
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DEQ 6-215

RAMACO ~~ 
"'/"WW(ENGINEERING 

Brook Mine 

Surface Water Field Sheet 

Project/Client __ _____.,;;(2:.........:..::(}/w=....:...:.....~-=--=-t'QI£...._ ___________ _ 

SiteName. S M578Y.t8 -Sw- ( ( l),S. ?~ ~) 
Date 7/ 3(j / 13 @ Ill~ 

I 

Technician/Engineer ___ hJ..........:~~--------------

Devices 

Flow/Automatic sampler Device _ __ ']34?~::.....-_--=~'---rr_.:_[ .:;,..J-________ _ 

Device Flow or Stage Reading D~ CFS/FT 

Device Battery Charge & o o rJ.... Volts 

Device Data Download Yes r No 

Sample Collected by Device Yes or 

Staff gage reading if installed _______ Ft 

Crest gage readings if installed Ft 

Jlstantaneous Flow 

Measured Flow Yes or~ -Measurement Device --------------------
Flow Rate _____________ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or No 

Water Quality Field Parameters for Storm or Instantaneous Sample 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (pmhos/cm) (OC) Turbidity (NTU) DOmR/1 oo•1o 

-
Lab Information 

Lab COC # ________ _ 

TFN62/025 

ORP 

-

late Samples to Lab ___ ----______ _ 
RECD NOV 14,2014 

-

October 20 14 

K:\ WWC\ADM\FORMS\Surface _Water _Field_ Sheet. doc 
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DEQ 6-216

RAMACO Brook Mine 

ENGINEERING 
Surface Water Field Sheet 

Project/Client __ __.~...::;.....:~..;;_~~'?..._ ___________ _ 

Site Name. __ S=.......;....M_G_~ ........ a.L.::~:::..........&./~L...:..---=~....;;..w-=---- ..__/ 

Date -----'1_----"-2-=-0 _ .... L....;l 3:=:.....__@ __ 1_"2_ 0 _0 

Technician/Engineer __ ;£ __ -=~:...,..__ _ __;::...,..__ __________ _ 

Devices 

Flow/Automatic sampler Device k~ FiA:wM ~~) 
Device Flow or Stage Reading 1>% 
Device Battery Charge &o 6& 
Device Data Download Yes or N 

Sample Collected by Device Yes or a; 

CFS/FT 

Volts 

Staff gage reading if installed ---- Ft 

Crest gage readings if installed Ft 

.1stantaneous Flow 

Measured Flow Yes or o 

Measurement Device ----------------------Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or o 

Water Quality Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Condud1nce Temp. 
Time _(unital (Jimhos/cm) (oc) Turbidity (NTU) DOmg/1 DO% 

Lab Information 
Lab COC # ________ _ 

----~te Samples to Lab ---------

ORP 

TFN62/025 
RECD NOV 14,2014 

October 2014 

K:\ WWC\ADM\FORMS\Surface _Water _Field_ Sheet. doc 
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DEQ 6-217

RAMACO /""-/'/' 
WWCENGINEERING 

Brook Mine 

Surface Water Field Sheet 

Project/Client __ ....::5i:;:;.11:::;'1!..~.:.';;6:=~-'=~~----'10~~o:::...:;.......;;;.;;..~------

Site Name. '.7/11 :L7titft>q -..S W-I 

Date /()/!;/It 3 @ 13fD , . 
Technician/Engineer ~ 

Devices 

Flow/Automatic sampler Device ____,;+.;.c......<:~:;..:;....;:::......:....o_+6~~~~~--------
Device Flow or Stage Reading . ~~ CFS/FT 

Device Battery Charge b eo-d' Volts 

Device Data Download @or No 

Sample Collected by Device Yes o@ 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

. 1stantaneous Flow 

Measured Flow Yes or@ 

Measurement Device ----- --------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or~ 

Water Quality Field Parameters for Storm or Instantaneous Sample 

Temperature 
Correeted 

PH Conductance Temp. 
Time (units) (Jlmbos/em) (DC) Turbld~TU_l DO _l11lll_ DO% 

-

Lab Information 

Lab COC # ---- -----
"'ate Samples to Lab _________ _ 

ORP 

TFN62/025 
RECD NOV 14,2014 

October 2014 

K:\WWC\ADM\FORMS\Surface_ Water_Field_Sheet.doc 
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DEQ 6-218

RAMACO /"'-~~ 
WWCENGINEERING 

Brook Mine 

Surface Water Field Sheet 

Project/Ciient ____ ..::::a~~:....:...~~~----------

Site Name. f/Wf 578¥16 -sw-1 
Date J o /3t/;.3 . . 

TechnicianJEngineer __ .~-£--=~::...::.....--------------

Devices 

Flow/Automatic sampler Device _ ___.X.M:L.AU<?==-___~_E-=~....::::::....:--=---------
Device Flow or Stage Reading D~ 

Device Battery Charge t; t:~ "d 

Device Data Download (Ye"'S.Jor No 

Sample Collected by Device Yes or@ 

CFS/FT 

Volts 

Staff gage reading if installed ___ -____ Ft 

Crest gage readings if installed Ft 

,lstantaneous Flow 

Measured Flow Yes or@ 

Measurement Device - ------------------

Flow Rate - - - - ------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@o) 

Water Qualitv Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conduetanee Temp. 
Time (units) (limbos/em) (oc) Turbidity (NTU) DOmllll DO% 

Lab Information 
Lab COC # _ _ _ _____ _ 

""ate Samples to Lab ---------- TFN 6 2/025 

ORP 

RECD NOV 14.2014 

October 2014 

K:\WWC\ADM\FORMS\Surface _Water_ Field_ Sheet. doc 
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DEQ 6-219

RAMACO ~~~ 
WWCENGINEERING 

Brook Mine 

Surface Water Field Sheet 

Project/Client ___ ....:::.~____;,;;;...;._ _ _ ____________ _ 

Site Name. ----=7:;....:M__._,5::..........a..7.....::8::......1:~---ot ....... ~""'--- =b ....;;;.;w;::,.--J-I 

Date __ ____,__l"+,/--=~.....:...lf-/....L.I __ 3"---_G-=-:::,.-&.,/_t!J__;~_'Il_ 

Technician/Engineer _ __ .....~E----="~';;..;;;~...:;;;~;___4_# _ ____ ____ _ 

Devices 

Flow/Automatic sampler Device _ ..... k.~4u..~ .... A<.....___tz_7.....,/L...;~:;...;....---------
Device Flow or Stage Reading 1>4- CFS/FT 

Device Battery Charge Gl)~ Volts 

Device Data Download (Y'§_) or No 

Sample Collected by Device Yes or@ 

Staff gage reading if installed - Ft 

Crest gage readings if installed _____ Ft 

11stantaneous Flow 

Measured Flow Yes or @P) 
Measurement Device ----------- --------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@ 

Water Quality Field Parameters for Storm or Instantaneous Sample 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jamhos/em) (oC) Turbidity (NTU) DO mill DO% 

Lab Information 
Lab COC # ________ _ 

late Samples to Lab ---------

ORP 

TFN 6 2/025 
RECD NOV 14,2014 

October 2014 
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DEQ 6-220

RAMACO ~/I'/' 
WWCENGINEERING 

Brook Mine 

Surface Water Field Sheet 

Project/Client ------~-R~~=:;....c==------------

Site Name. ~ .Swr:Y-785/Z -.5w-/ (~. ;7. o5~~) 

Date ___ _.:._I t>-+-(.....::3::....~1:_;./....:t ....... !?"'--____,S:--""""'---_._(_o_;:_o__;;,.O 

Technician/Engineer ___ 6..___.~w::;.;;~;;.ao:;;._------------

Devices 

Flow/Automatic sampler Device k4-?1? ~~ 
Device Flow or Stage Reading {). <:?oh. otJ CFS/FT P-'<1.. 

( 1/ 
Device Battery Charge __ C,;:._;_t?_tJ"""'tl. _____ Volts 

Device Data Download @or No 

Sample Collected by Device Yes or~ 
Staff gage reading if installed ______ Ft 

Crest gage readings if installed _____ Ft 

. 1stantaneous Flow 

Measured Flow Yes or@ 

Measurement Device -------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or~ 

Water Quality Field Parameters for Storm or Instantaneous SampJe 

Temperature 
Correded 

PH Conductance Temp. 
Time (units) (pmhoslcm) (oc) Turbidity (NTU) DO lll&t! D0°/o 

Lab Information 

Lab COC # ---------
" ,ate Samples to Lab ________ _ TFN62l025 

ORP 

RECD NOV 14,2014 

October 2014 

K:\ WWC\ADM\FORMS\Swface _Water _Field_ Sheet. doc 

Addendum D6-6-18 



DEQ 6-221

~~~wwc·., 
_JENGINEERING 

RAMACO Brook Mine 

Surface Water Field Sheet 

Project/Client --'·=~-"'~~-=~=-rJ/~d?=o..L.cv3~1-34Cf_-~6=.....7'--------

Technician/Engineer __ :!:::~~- ~· ~d~~~~::::s:::::: ~--'------------
Devices 

Flow/Automatic sampler Device T4<L> «-«J~i:uAo .. !Lac.~-
() 

Device Flow or Stage Reading 0, o /(; , () CFS/FT 

Device Battery Charge C=o~ Volts * :IA.·~ 1;.. Lc?-R ~ / ~ 
Device Data Download Yes or @.9 · ~- ,a~ .. t~(A) -~ 
Sample Collected by Device Yes or~) ~A..-- 1-o IV/ ~z.e...,... 7/~ 
Staff gage reading if installed Ft 4~ fJOAt~ ~~: _.J.o ~~ 
Crest gage readings if installed Ft c..h-GV~ -lo /J~ • 

.1stantaneous Flow 

Measured Flow Yes od~o ) 
Measurement Device ---------------------

Flow Rate _____ .___. -_-_· ____ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or ~/ 

w t o rt F ld P a er ua ltV 1e arameters f s or torm or Instantaneous Sample 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jamhos/cm) (°Cl 

-· -

Lab Information 

Lab COC # ________ _ 

....,ate Samples to Lab ________ _ 

October 2014 

L 

! 

. 
Turbidity (NTll) DO me/1 1)0 'Vo ORP 

I ·-

TFN 6 2/025 
RECD NUV 14,2014 
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DEQ 6-222

RAMACO ~~~ 
. WWCENGINEERING 

Surface Water Field Sheet 

ProjecUCiient __ _..::~~::::::: - ~~~~/?-__.2.::i....f.:v'..Lt=3~t:..::3:L1-'--~_!- o~;z'------

Site Name. --~~~t-'V\.:2....!:5::.._·7~6::::__'-f~J 5'~. _---_s.t?.:...!L-v:::=.._·; -_L!_ 

Date __ _.!,'f.f-,/~:2~t.f.L./L_11L__ ____ _ 

Technician/Engineer --~o_~-~· .:,..i..L.i~~~· ~>:....::::::: ________ _ 

Devices 

Flow/Automatic sampler Device --:f-.?zr_v 

Device Flow or Stage Reading b 1L'3 -
Device Battery Charge {;2 oodL 

Device Data Download Yes or~. 
Sample Collected by Device Yes or@_g;' 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed _ ____ Ft 

.1stantaneous Flow 

Measured Flow Yes or ~o J 

Brook Mine 

Measurement Device --------------------

Flow Rate __________ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or r&9J 
t s Water Qualitv Field Parameters for Storm or lnstan aneous am_p1e 

Temperature 
Corrected 

I PH Conductance Temp. 
DOmwl I ORP Time _{units) ll!mhos/cm) (o(} I Turbidity (NTU) DO% 

L. I l. I 

Lab Information 

Lab COC # ________ _ 

""'ate Samples to Lab ________ _ TFN 8 2/025 
RECD NOV 14,2014 

K:\ WWC\ADM\FORMS\Surface _Water _Field_ Sheet. doc 
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DEQ 6-223

RAMACO ~~ 
~WWCENGINEERING 

Surface Water Field Sheet 

Project/Client __ ____.Rw.....~o~==~<-~· _-_,;z~o....:.I__,.3=...L..I-"'3~7....__-_.o'"'--'7'-------

Site Name. __ ....::-:7::........:._tNt.~?::_'7-4--'B.L......L'f....:..../.....,B::_· _-..;;:;b;...:w:c..;;.·_--L-1 

Date t.f /2-2-/1 'f @ II o C> 

Technician/Engineer ;,...-?. £~ 

Devices 

Flow/Automatic sampler Device -y;:M& & 7/ C2. 
I' 

Device Flow or Stage Reading O,f2'f / IJ, t'-1 CFS/FT 
I I 

Brook Mine 

Device Battery Charge &oo&'' Volts 

Device Data Download Yes or@~~ .' 
Sample Collected by Device Yes or ~o__;; 
Staff gage reading if installed ______ Ft 

:;1:~~ ,~u-v~ to-t. 
,{2.-~-~. J-~ ~·L·· 

4~ ?~ 6v-t.-~ 
~~lo~-~, 

Crest gage readings if installed Ft 

,lstantaneous Flow 

Measured Flow Yes or tf!.o- 1 

Measurement Device ------------------ ---
Flow Rate ____ -=..-_-____ __ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or~sv 

Water Quality Field Parameters for Storm or Instantaneous Samme 
! I 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (Jlmhos/cm) (OC) Turbidity (NTlJ) DO mg/1 DO% ORP 

! ' I .. - --

Lab Information 

Lab COC # ________ _ 

""'ate Samples to Lab ________ _ TFN 6 2/025 
RECD NOV 14,2014 

K:\WWC\ADM\FORMS\Surface_Water_Field_Sheet.doc 
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DEQ 6-224

RAMACO 

~ ,?C( I T .._/(..4-'"'[F - - - ' 

~~WW(ENGINEERING 
Surface Water Field Sheet 

Brook Mine 

ProjecUCiient ~~/ .;2 o 1.3 /3 7 - () 7 

Site Name. SM 67 Bcf I B _.. .SW - I 

Date 'ft 1 ;? '{- / 1 i 
t l 

Technician/Engineer & , d~ 

Devices 

Flow/Automatic sampler Device ;t::.:5e.--o b '7t2 -::5~ ~7/F~t-Jp,~ 
Device Flow or Stage Reading 2 . 1'7 / ' o. Z.l CFS/FT 

Device Battery Charge (.;:? (Jt2 d2 Volts 

Device Data Download Yes or @J_j)) 
Sample Collected by Device Yes or W, 
Staff gage reading if installed _ _____ Ft 

Crest gage readings if installed Ft 

,1stantaneous Flow 

Measured Flow Yes or@) 
Measurement Device ---------------------
Flow Rate __________ CFS 

Include Stream Gaging Data 

Grab Sample Collected ~:) or No 

w t a r F ld P t s a er ua 1tv 1e arameters or torm or nstantaneous s amoe 

Temperature I 
Correded 

! 

' PH Conductance Temp. 
Time (units) (Jlmhos/cm) (OC) Turbidity (NTll) DO m211 DO% ORP 

l'ftfO g,L/f!; 185( /.;2.( ;(,.12-
_ , __ ~ 

i - - '- -

Lab Information 

Lab coc # /?/~ 2 z_ .. --------- -

~ate Samples to Lab 7(/ ~ 'fr/ 1'/ TFN 6 2/025 
RECD NUV 14r20T4 

-· 

K:\ WWC\ADM\FORMS\Surface _Water_ Field_ Sheet. doc 
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DEQ 6-225

RAMACO ~~~ 
WWCENGINEERING 

Surface Water Field Sheet 

Project/Client ~ ,/ c?t'/7!39 ~o7 
I 

Site Name. 2M qJBfJ/t - :5v.J --I 

Date t- - zz -;t/- (;.J I 3o0 

Technician/Engineer --~.a_=--::~· _,._dJL._..,~,_~;;;.._ _________ _ 

Devices 

Flow/Automatic sampler Device :C2CdJ e)~zvr.k 
Device Flow or Stage Reading t:J. 0 /c:;, 0 CFS/FT 

( 

Device Battery Charge __ __.o::&:._.:...o-t'J....::......::.ck ___ Volts 

Device Data Download Yes or lliJ 
Sample Collected by Device Yes or~~ 
Staff gage reading if installed - Ft 

Crest gage readings if installed ----=--·--__ Ft 

J 1stantaneous Flow 

Measured Flow ~or No 

Measurement Device Cd~ 

Flow Rate --~...:........;__,o_=~:._:_S-=----- CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or (fJ__9) 

Time 
PH 

uni ts) 

Lab Information 

Temperature 
Corrected 

Conductante 
( mhos/em) 

Lab COC # ________ _ 

Brook Mine 

le 

DO% ORP 

I __ _ 

""'~te Samples to Lab _______ _ _ TFN 6 2/025 
RECD NOV 14,2014 

K:\WWC\ADM\FORMS\Surface_ Water Field_Sheet.doc 
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DEQ 6-226

RAMACO 
~ ,;\..U IT IX..tA/ ::;?~A-Z 

~~WW(ENGINEERING Brook Mine 

Surface Water Field Sheet 

Project/Client ~~· j':zc· !3 12 f - 0 'i 

Site Name. Srn 5185} 2 ~ .70 · I 

Date ; 1/ .J. ~I I I f 
Technician/Engineer xX . . :):-~· 

Devices 

Flow/Automatic sampler Device £-K& .d~U?- 6~~~
Device Flow or Stage Reading /, S3 ~~ · Z-/3 CFS/FT 

I 

Device Battery Charge boc;d Volts 

Device Data Download Yes or~9' 
Sample Collected by Device Yes or@o-< 

Staff gage reading if installed 

Crest gage readings if installed 

, 1stantaneous Flow 

Measured Flow Yes or ~,. 

- -·-- Ft 

---- - · Ft 

Measurement Device ---------------------

Flow Rate __________ CFS 

Include Stream Gaging Data 

Grab Sample Collected ~or No 

Water Quality Field Parameters for Storm or Instantaneous SamD_Ie 

Temperature 

I 
I 

Corrected I 
PH Condudance Temp. I 

Time (units) (pmhos/cm) (oC) Turbidity (NTlJ) . DO mg/1 I DO% 

It/co g,..s-6 ;Sot./- ;3 .e 11. B1 L. I 

Lab Information 

Lab coc # 1 s--1 s-z. z_. 

. -

TFN 6 2/025 

ORP 

r-- .. -

-

""'ate Samples to Lab ~US/ SL 
RECD NOV 14,2014 

K:\ WWC\ADM\FORMS\Surface _Water _Field_ Sheet. doc 
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DEQ 6-227

MACO Your Environ~~Pa9*'~if6Rng Partner 
~~~~~!!i!! Inter-Mountain Labs --------------------------------____:. __ _ 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

-._.ENT: Western Water Consultants Date Reported: 5/1/2014 
1849 Terra 

Sheridan, WY 82801 
Report ID: S1404416001 

Work Order: S1404416 
Project: Ramaco-2013139-07 Collection Date: 4/24/2014 2:40:00 PM 

Lab ID: s 1404416-002 Date Received: 4/24/2014 3:47:00 PM 
Client Sample ID: SM578418-SW-1 Sampler: RF 

COC: 151522 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 
pH 8.48 s.u. 04/24/2014 1440 Field 
Conductivity 1851 1Jmhos/cm 04/24/2014 1440 Field 
Turbidity 16.92 NTU 04/24/2014 1440 Field 
Temperature 12.1 ·c 04/24/2014 1440 Field 

General Parameters 
pH 8.4 0.1 s.u. 04/28/20141558 KV SM 4500 H B 
Electrical Conductivity 1890 5 1Jmhos/cm 04/28/20141558 KV SM 25108 
Total Dissolved Solids (180) 1560 10 mg/L 04/25/2014 1506 BT SM 2540 
Solids, Total Dissolved (Calc) 1350 10 mg/L 04/30/2014 0813 JJ SM 1030E 
Total Suspended Solids 9 5 mg/L 04/28/2014 1006 BT SM 2540 
Alkalinity, Total (As CaC03) 340 5 mg/L 04/28/2014 1558 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 816 1 mg/L 04/30/2014 0813 JJ SM 23408 
Nitrogen, Ammonia (As N) ND 0.1 mg/L 04/28/2014 1144 RH EPA 350.1 

·gen, Dissolved 10 mg/L 04/24/2014 1553 KB SM 4500-0 G 
... rbidity 13.9 0.1 NTU 04/25/2014 1454 KB SM 2130 
Sodium Adsorption Ratio 2.2 0.1 04/30/2014 0813 JJ Calculation 

Anions 
Alkalinity, Bicarbonate as HC03 395 5 mg/L 04/28/2014 1558 KV SM 23208 
Alkalinity, Carbonate as C03 10 5 mg/L 04/28/2014 1558 KV SM 23208 
Alkalinity, Hydroxide as OH ND 5 mg/L 04/28/2014 1558 KV SM 23208 
Chloride 8 1 mg/L 04/27/2014 0300 AMB EPA 300.0 
Fluoride 0.6 0.1 mg/L 04/28/2014 1558 KV SM 4500FC 
Nitrogen, Nitrate-Nitrite (as N) ND 0.1 mg/L 04/28/2014 1422 RH EPA353.2 
Sulfate 732 mg/L 04/27/2014 0300 AMB EPA 300.0 

Cations 
Calcium 104 mg/L 04/25/20141730 DG EPA200.7 
Magnesium 136 mg/L 04/25/2014 1730 DG EPA200.7 
Potassium 16 mg/L 04/25/2014 1730 DG EPA200.7 
Sodium 147 mg/L 04/25/2014 1730 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B Analyte detected in the associated Method Blank 

E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: e,~ ~ 
Bill Courtney, Project Manager 

October 20 14 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

TFN62/025 
RECDNDV 14,2014 

Page 3 of 4 
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DEQ 6-228

MACO Your Environ~~Pa916J~i&Rng Partner 
!'!!!!~~~~ Inter-Mountain Labs------------------------------------

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-'ENT: Western Water Consultants Date Reported: 5/1/2014 
1849 Terra 

Sheridan, WY 82801 
Report ID: 81404416001 

Work Order: 81404416 

Project: Ramaco-2013139-07 Collection Date: 4/24/2014 2:40:00 PM 

Lab ID: s 1404416-002 Date Received: 4/24/2014 3:47:00 PM 

Client Sample ID: SM578418-SW-1 Sampler: RF 

COC: 151522 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 6.47 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 
Carbonate as C03 0.31 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 
Hydroxide as OH ND 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 
Chloride 0.21 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 
Fluoride 0.02 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 
Nitrate + Nitrite as N ND 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 
Sulfate 15.24 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 
Calcium 5.17 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 
Magnesium 11.15 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 
Potassium 0.40 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 
Sodium 6.37 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 

Cation I Anion Balance 
Cation Sum 23.11 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 

'"n Sum 22.27 0.01 meq/L 04/30/2014 0813 JJ SM 1030E 

.1on-Anion Balance 1.84 0.01 % 04/30/2014 0813 JJ SM 1030E 

Dissolved Metals 
Aluminum 0.6 0.1 mg/L 04/25/2014 1730 DG EPA 200.7 
Arsenic ND 0.005 mg/L 04/25/2014 1459 MS EPA 200.8 
Barium ND 0.1 mg/L 04/25/2014 1459 MS EPA 200.8 
Boron 0.2 0.1 mg/L 04/25/2014 1730 DG EPA200.7 
Cadmium ND 0.001 mg/L 04/25/2014 1459 MS EPA200.8 
Chromium ND 0.01 mg/L 04/25/2014 1730 DG EPA 200.7 
Copper ND 0.01 mg/L 04/25/2014 1459 MS EPA200.8 
Iron 0.35 0.05 mg/L 04/25/2014 1730 DG EPA 200.7 
Lead ND 0.02 mg/L 04/25/2014 1459 MS EPA200.8 
Manganese 0.12 0.02 mg/L 04/25/2014 1730 DG EPA200.7 
Mercury ND 0.001 mg/L 04/30/20141130 CJB EPA 245.1 
Molybdenum ND 0.02 mg/L 04/25/2014 1459 MS EPA 200.8 
Nickel ND 0.01 mg/L 04/25/2014 1730 DG EPA200.7 
Selenium ND 0.005 mg/L 04/25/2014 1459 MS EPA200.8 
Zinc ND 0.01 mg/L 04/25/2014 1730 DG EPA 200.7 

Total Metals 
Iron 0.39 0.05 mg/L 04/28/2014 2154 DG EPA 200.7 
Manganese 0.13 0.02 mg/L 04/28/2014 2154 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 

E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory ---- --- · 
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: 6~ G~ 
Bill Courtney, Project Manager 

October 2014 

S Spike Recovery outside accepted recovery limits 

TFN62/025 
RECD NOV 14,2014 

Page 4 of4 
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DEQ 6-229

MACO Your Environ~~Pa~~~ifaRng Partner 
~~~~~~ Inter-Mountain Labs ------------------------------------

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

\.-lENT: Western Water Consultants Date Reported: 5/1/2014 

1849 Terra Report ID: 81404416001 
Sheridan, WY 82801 

Work Order: 81404416 

Project: Ramaco-2013139-07 Collection Date: 4/24/2014 2 :00:00 PM 

Lab ID: 81404416-001 Date Received: 4/24/2014 3:47:00 PM 

Client Sample ID: SM578512-SW-1 Sampler: RF 

COC: 151522 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 
pH 8.58 s.u. 04/24/2014 1400 Field 

Conductivity 1504 1Jmhos/cm 04/24/2014 1400 Field 

Turbidity 17.84 NTU 04/24/2014 1400 Field 

Temperature 13.8 ·c 04/24/2014 1400 Field 

General Parameters 
pH 8.4 0.1 s.u. 04/28/2014 1547 KV SM 4500 H B 

Electrical Conductivity 1540 5 j.Jmhos/cm 04/28/2014 1547 KV SM 25108 

Total Dissolved Solids (180) 1220 10 mg/L 04/25/20141505 BT SM 2540 

Solids, Total Dissolved (Calc) 1050 10 mg/L 04/30/2014 0813 JJ SM 1030E 

Total Suspended Solids 8 5 mg/L 04/28/2014 1005 BT SM 2540 

Alkalinity, Total (As CaC03) 303 5 mg/L 04/28/2014 1547 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 653 mg/L 04/30/2014 0813 JJ SM 23408 

Nitrogen, Ammonia (As N) ND 0.1 mg/L 04/28/2014 1143 RH EPA 350.1 

·gen, Dissolved 10 1 mg/L 04/24/2014 1553 KB SM 4500-0G 

' ... rbidity 13.4 0.1 NTU 04/25/2014 1452 KB SM 2130 

Sodium Adsorption Ratio 1.9 0.1 04/30/2014 0813 JJ Calculation 

Anions 
Alkalinity, Bicarbonate as HC03 347 5 mg/L 04/28/20141547 KV SM 23208 

Alkalinity, Carbonate as C03 11 5 mg/L 04/28/2014 1547 KV SM 23208 

Alkalinity, Hydroxide as OH ND 5 mg/L 04/28/2014 1547 KV SM 23208 

Chloride 5 mg/L 04/27/2014 0245 AMB EPA 300.0 

Fluoride 0.5 0.1 mg/L 04/28/2014 1547 KV SM 4500FC 

Nitrogen, Nitrate-Nitrite (as N) ND 0.1 mg/L 04/28/2014 1421 RH EPA 353.2 

Sulfate 550 mg/L 04/27/2014 0245 AMB EPA 300.0 

Cations 
Calcium 87 mg/L 04/25/2014 1728 DG EPA 200.7 

Magnesium 106 mg/L 04/25/2014 1728 DG EPA 200.7 

Potassium 11 mg/L 04/25/2014 1728 DG EPA 200.7 

Sodium 112 mg/L 04/25/2014 1728 DG EPA200.7 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B 
E 
J 
M 
0 
X 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL or is less than LCL 
Outside the Range of Dilutions 
Matrix Effect 

Reviewed by: 6~ Gc:.u-.~U~-~14... 
Bill Courtney, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

TFN62/025 
RfCD NOV 14,2014 

Page 1 of 4 
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DEQ 6-230

•••.tUvi.n..'CO Your Environ~~Pa~~~i&Mng Partner 
~~~~ 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'--jENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: 
Lab ID: 

Ramaco-2013139-07 
81404416-001 

Client Sample ID: SM578512-SW-1 
COC: 151522 

Analyses 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 

Carbonate as C03 

Hydroxide as OH 

Chloride 

Fluoride 

Nitrate + Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Cation I Anion Balance 

Cation Sum 

··mSum 

.~on-Anion Balance 

Dissolved Metals 
Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

Total Metals 
Iron 

Manganese 

Result 

5.69 

0.36 

ND 

0.14 

0.02 

ND 

11.45 

4.34 

8.71 

0.28 

4.89 

18.23 

17.68 

1.53 

ND 

ND 

ND 

0.1 

ND 

ND 

ND 

ND 

ND 

0.08 

ND 

ND 

ND 

ND 

ND 

0.35 

0.09 

RL Qual 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.1 

0.005 

0.1 

0.1 

0.001 

0.01 

0.01 

0.05 

0.02 

0.02 

0.001 

0.02 

0.01 

0.005 

0.01 

0.05 

0.02 

Date Reported: 5/1/2014 

Report ID: 81404416001 

Work Order: 81404416 
Collection Date: 4/24/2014 2:00:00 PM 
Date Received: 4/24/2014 3:47:00 PM 

Sampler: RF 
Matrix: Water 

Units Date Analyzed/lnit Method 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

meq/L 04/30/2014 0813 JJ SM 1030E 

% 04/30/2014 0813 JJ SM 1030E 

mg/L 04/25/2014 1728 DG EPA 200.7 

mg/L 04/25/2014 1426 MS EPA200.8 

mg/L 04/25/2014 1426 MS EPA 200.8 

mg/L 04/25/2014 1728 DG EPA200.7 

mg/L 04/25/2014 1426 MS EPA 200.8 

mg/L 04/25/2014 1728 DG EPA200.7 

mg/L 04/25/2014 1426 MS EPA 200.8 

mg/L 04/25/2014 1728 DG EPA 200.7 

mg/L 04/25/2014 1426 MS EPA 200.8 

mg/L 04/25/2014 1728 DG EPA200.7 

mg/L 04/30/2014 1124 CJB EPA 245.1 

mg/L 04/25/2014 1426 MS EPA200.8 

mg/L 04/25/2014 1728 DG EPA 200.7 

mg/L 04/25/2014 1426 MS EPA200.8 

mg/L 04/25/2014 1728 DG EPA 200.7 

mg/L 04/28/2014 2150 DG EPA 200.7 

mg/L 04/28/2014 2150 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B 
E 
J 
M 
0 
X 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL or is less than LCL 
Outside the Range of Dilutions 
Matrix Effect 

Reviewed by: 6~ ~ -------
Bill Courtney, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reportin!LlimiLF 
S Spike Recovery outside accepted recovery limits 

TFN 6 2/025 
RECD NOV 14.2014 Page 2 of 4 
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DEQ 6-231

1~ - CHAIN OF CUSTODY RECORD - Page of 
Inter-Mountain Labs 

All shaded fields mL 1e completed. 
# 'l ~-: £::::? 2 

IN1'(Jl-M0UHTAUIII I..ABS 
Sheridan, WY and Gillette, WY This is a legal document: any misrepresentation may be construed as fraud ...L...,·....Lv-

~entNam~/ h(:'~ Pr~:::::o Sampler (Sig~tatlon of Auth~lclty) 'f"2_ Telephone# 

;:l..CJ/313r -07 ~ ~-/_,#1 """' .J ~ 
~port Address Contact Name ANALYSES I PARAMETERS ~ c::r ~ ..=)~ :o~-w0C:..... :> ('b 

~ 
() "1 

Email 
... ~ 

0 1:\:) 

if!!folce Address Phone 
-1:o wwv I PuTChase Order I Quote It 

~ ¥-~0 REMARKS 

~ I LAB ID DATE 1 TIME SAMPLE 1! oi 

(Lab Use Only)~ 1 SAMPLED IDENTIFICATION Matrix Containers 

I i, 11~D4 t.l.llo .:.""" "' V2#!4 li'OD :5Uf!77fY;;/ Z-SU)- I wT o/ v-" 
r.-

' .j) If:; s, 518 &-=!Q P4-. I r-= 13. I~ Ti_ ~ . 1::-F 17, ~ W-
I 1 

I 

\'U CJJ L ' ~h~4 1£/4/) SVI1-5'/P-I+JB--su.J-/ uri 'I V""' ~ 

IDH: B.tfB Ef_.~-:= Jf!:>qj T= /01./. - 'iT;./) I? -:: /~ ,9. ~-
' ; 

; 
...... ~ 
~ .... I =-CD , -----Nt 

~--c::t 
-~ --.---.. 
--
c::::a -·~ 

rw. =w-lile ·- . : . - -. .. . - - -. " -. -. .. 
0. (/-:f .. _, ~a,.;?_ fJ. ~t/ .ts¥0 AZ: crt-:"' , ... ~ .~~ 14 24 , ~...,.,_ iK:' '1.7f 0. i .. l. g QO\ 

. ( ( 
0. 
I=! trl s "1 

0 0 
0\ :;::;-.. • . e I • ~f·1,Telll~l1 • • • fJ.T.'iiT. • 1 11111e -Hr.r • ..-·f'"-1~1 wt>'Ci 

§ UPS Water (!!Y Check desired service Compliance Monitoring? Y/N ~ 
Fed Express Soil SL )( Standard turnaround Program (SDWA, NPDES, .. ) 

:.J US Mail Solid so ..J RUSH - 5 Working Days PWSID I Permit 11 

0 Hand Carried Filter FT ..l URGENT - < 2 Working Days Chlorinated? Y/N 
0 Other Other OT Rush & Urgent Surcharges will be applied Sample Disposal: Lab Client 

Inter-Mountain Labs, Inc. www.1ntermounta1nlabs.com R;w4 6 



DEQ 6-232

RAMACO Brook Mine 

ENGINEERING 

Surface Water Field Sheet 

Project/Client _ _ __:_:_~--=..::..........:...-=-=,~-z/:.........c,g=o..~.....t .,.;:_3 .~.....:t 2~1_--=o:_.Z.___ _ ____ _ 

Site Name. ~h1.67f;tfor - ~t.,J -I 

Date 5/.;t?/ttJ e 1'-/30 
( l 

Technician/Engineer (2. d.~ 

Devices 

Flow/Automatic sampler Device X~ J~ j-.4uJ ~ 
Device Flow or Stage Reading .b1t CFS/FT 

Device Battery Charge /3 . I '3 Volts 

r No 

Sample Collected by Device Yes or N 

Staff gage reading if installed ______ Ft 

Crest gage readings if installed Ft 

, •stantaneous Flow 

Measured Flow Yes or N 

Measurement Device ----------- ------- -

Flow Rate - -------- - CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or 

Water Quality Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (J.Lmhollcm) (ocj Turbidity (NTU) DOmg/1 DOo/o 

-

Lab Information 
Lab COC # ___ _____ _ 

""~te Samples to Lab - - ------- TFN 8 2/025 

ORP 

RfCD NOV 14,2014 

October 2014 

K:\ WWC\ADM\FORMS\Surface _Water _Field_ Sheet. doc 

Addendum 06-6-30 



DEQ 6-233

RAMACO Brook Mine 

ENGINEERING 
Surface Water Field Sheet 

Project/Client --....!~==li:::llio:~/~,;;~():.c.t-=!S::.L.t-2~11--J-a..:....L7 _ _____ _ 

Site Name. .Snr 57 etf 15", ~w- I 

Date S/.:z~/tf 
I 

Technician/Engineer _ _ .....;lQ=..:....:·~d"'""-.... ~=;,...;;._-----------
Devices 

Flow/Automatic sampler Device :z:-~ - b,.c.,.~~ ~4~~ 
Device Flow or Stage Reading .D~ CFS/FT 

Device Battery Charge f,a,u:1 ·t..3'. ok Volts 

Device Data Download ( vesJ or No 

Sample Collected by Device Yes or (ii_oJ 

Staff gage reading if installed Ft 

Crest gage readings if installed _____ Ft 

1stantaneous Flow 

Measured Flow Yes or o 

Measurement Device - ------------- ---- -

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or@ 

Water Quality Field Parameters for Storm or Instantaneous Samole 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (pmhos/cm) _eq Turbidity (NTU) DO mall DO% 

- '- --

Lab Information 

Lab COC # ---------

'1ate Samples to Lab - - ------ TFN 6 2/025 

ORP 

Rf.CD NOV 14,2014 

October 2014 

K:\ WWC\ADM\FORMS\Surface _Water_ Field_ Sheet. doc 

Addendum D6-6-31 



DEQ 6-234

RAMACO Brook Mine 

ENGINEERING 

Surface Water Field Sheet 

Project/Client __ --.L...fd:---=~:....__:.____:__--=----___,,;;::...,__o_._t-=B::.....I ...... $....._.q_ - __..0"-7_.__ ___ _ 

Site Name. ~/AA 67 I; Lf J B - 6 uJ -I 

Date 5(cb2(1i 

Technician/Engineer J2_ · d-~ 

Devices 

Flow/Automatic sampler Device ~ 0/~ 6 4~~ 
Device Flow or Stage Reading p, 50 /c> , 12.. CFS/FT 

I 

Device Battery Charge ~otn1!. Volts 

Device Data Download ~or No 

Sample Collected by Device Yes or o· 

Staff gage reading if installed Ft -Crest gage readings if installed ____ _ Ft 

jStantaneous Flow 

Measured Flow Yes or o 

Measurement Device -----------------------------
Flow Rate ___________ CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or o 

Water Quality Field Parameters for Storm or Instantaneous Sam_gle 

Temperature 
Correeted 

PH Conduetanee Temp. 
Time (units) (pmhoslem) (OC) Turbidity (NTU) DOmg/1 DO% 

Lab Information 
Lab COC # ________ _ 

~1te Samples to Lab - -------. 

ORP 

TFN 8 2/025 
RECD NOV 14,2014 

October 2014 

K:\ WWC\ADM\FORMS\Surface _Water_ Field_ Sheet. doc 

Addendum D6-6-32 



DEQ 6-235

RAMACO ~~ 
~WW(ENGINEERING 

Brook Mine 

Surface Water Field Sheet 

Project/Client __ .....:.,b(.----=.~=.=..;~..=.::_~(~---.!"e:l=..:::o~'-=:3_.1..:.3~2....__-...Jo<:t2:...._7..£.__ _ ___ _ 

Site Name. & m 5 '7 8 61;2 - .s w -I 

Date 5(,2:z. /t8 ~ I 'f t/!5 
l -

Technician/Engineer ~- cf-~ 

Devices 

Flow/Automatic sampler Device -r:~ r2~~ B..Ut.sJ~.c 

Device Flow or Stage Reading / . '·11 /o .;l(R CFS/FT , 
Device Battery Charge I ;l.q I Volts 

Device Data Download r No 

Sample Collected by Device Yes or o· 

Staff gage reading if installed Ft 

Crest gage readings if installed _____ Ft 

. 1stantaneous Flow 

'Measured Flow Yes or ~ 

Measurement Device - ------------------

Flow Rate ----------CFS 

Include Stream Gaging Data 

Grab Sample Collected Yes or o 

Water Quality Field Parameters for Storm or Instantaneous Sample 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (J&mhos/cm} (OC) Turbidity (NTU) DO mRII DO% 

Lab Information 
Lab COC # ________ _ 

""'ate Samples to Lab ---------

ORP 

TFN 6 2/025 
RECD NOV 14,2014 

October 2014 

K:\ WWC\ADM\FORMS\Surface _Water_ Field_ Sheet. doc 

Addendum D6-6-33 
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DEQ 6-237

RAMACO Brook Mine 

ADDENDUM D6-7 

Monitor Well Completion Data 

l . TFN 6 2/025 
RECD JUL 30,2015 

July 2015 Addendum D6-7-1 



DEQ 6-238

RAMACO 

WELL WELL 
CONSTRUCTION LITHOLOGY 

SURFACE 
MONUMENT 

RISER PIPE -2' 
ABOVE GROUND 

~~,-----------.-----~--~ 

July 2015 

SURFACE SEAL FILL 

1 0/20 SILICA SAND 

SILTSTONE 

CLAYSTONE 

SILTSTONE 

SANDSTONE 

CLAYSTONE 

COAL 
(CARNEY) 

CLAYSTONE 

COAL 
(MASTERS) 

CLAYSTONE 

SILTSTONE 

T.D. 
124' 

l 

Brook Mine 

Well Construction Summary 
Client: Ramaco 

Project: Brook Mine Monitor N etwork Well: 578408-CRN 

EL3,887.7 Location: N 1,394.415.5 E 1,941,809.9 

NE /4, SE /4, Section_8 _ T. 57 N. R.84 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: _,9'""8_' _______ 1 

Hole Dia.: _,5~-1~/8:!..."--------1 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s): 5-1/8" core barrel 

Fluid: Water and foam 

Casing: 2" SCH 40 flush thread PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- ~-~ I S1-~-J!§__ 
Monument or Surface Casing : 
6" Locking Steel 

Centralizer: 
5 at 20' intervals 

Casing C1: 
2" SCH 40 flush thread PVC 

Screen S1: 
2" SCH 40 flush thread PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Bentonite: 
3/8" chips 

Cement: 
T e1 

Depth: ~- ....!!L__ 

Depth:~-~ 
~-_1_,Q_ 

Depth: ~- _o __ 

Other: 
44 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

8/30/13 1:00pm 3:00pm 

9/3/13 7:00am 10:30am 

Casing: Start End 

9/3/13 11:15am 2:50pm 

Well Development 

Began development on 9/3/13 at 2:15pm. 

Well produced very turbid mist. 

Inject water, little spray then mist from well. 

Cleaned up slightly. 

Cease development at 2:40pm. 

Remarks 
Cored to bottom of Masters -124'. 

Chirped to bottom of Carney to install 
wei - 98' (4 bags bentonite). 

Wellbore wash-out occurred, evident by 
volume or annular sealant required. 

TFN 6 2/025 
RECD JUL 30,2015 

Abandoned 
Date: ____________ 

1 
Method: _________ 

1 

~~ 
~CENGINEERING 



DEQ 6-239

'"Jepth 
· ~eet) 

RAMACO 

WELL 
CONSTRUCTION 

SURFACE 
MONUMENT 

RISER PIPE -2' 
ABOVE GROUND 

WELL 
LITHOLOGY 

~---------------.------~--~ 
SURFACE SEAL 

3/!f' BENTONITE CHIPS 

10/20 SILICA SAND 

July 2015 

FILL 

SILTSTONE 

CLAYSTONE 

SILTSTONE 

CLAYSTONE 

COAL 
(CARNEY) 

CLAYSTONE 

COAL 
(MASTERS) 

T .O. 
118' 

I 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578408-MST 

EL - =3.=88=7....:..:..9'------ I 

R.84 w. 
Location: N 1.394.423.1 E 1.941 .802.4 

NE /4, SE /4, Section_8 _ T. 57 N. 

Geologist: Swayne Redinger 

Drilling Summary 

Total Depth :....!1~18~·------- l 
Hole Dia.: _,5"-'-6"'"/8,._" _______________ 

1 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 5-6/8" Spade 

Fluid: Water and foam 

Casing: 2" SCH 40 flush thread PVC 

Well Data 
Casing: C=Casing S=Screen 

c 1 - 1.Q - _:!L_ 1 s 1 - ..J..!L-...!.!L 

Monument or Surface Casing: 
6" Locking Steel 

Centralizer: 
5 at 25' intervals 

Casing C1 : 
2" SCH 40 flush thread PVC 

Screen S1 : 
2" SCH 40 flush thread PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Bentonite: 
3/8" ch ips 

Cement: 
T e1 

Other: 

Depth: __1Ql!_- _bQ__ 

Depth: ___b.Q_- _o _ _ 

23 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

8/30/13 

Casing: 

8/30/13 

Start End 

11:30am 

Well Development 

Began development on 8/30/13 at 11 :30am. 
Residual drilling foam evident in produced 
water. 
Flush well with water to remove foam. 

Blow dry -little spray, then mist. 

Cleaned up slightly. 

Ceased development at 12:00pm. 

Remarks 

TFN 6 2/025 
RECD JUL 30,2015 

Abandoned 
Date: ________ ___ 

1 
Method: ----- -----• 

,........_~ 

~CENGINEERING 



DEQ 6-240

RAMACO Brook Mine 

WELL WELL Well Construction Summary 
CONSTRUCTION LITHOLOGY 

~w'"~ 
Client: Ramaco 

Depth MONUMENT Project: Brook Mine Monitor Network Well: 578409-CRN (Feet) RISER PIPE -2' 
ABOVE GROUND Location: N 1,940,097.5 E 1,399,549.2 EL 3,710.1 

0 

-...._ SURFACESEAL COLLUVIAL SE /4, SE /4, Section__JL_ T. 57N. R.84 w. 
1-- FILL 

Geologist: Swayne Redinger 
f- CLAYSTONE Drilling Summary Well Development 
f- SANDSTONE 

Total Depth: 109' Began development on 10/2/13 at 8:45am. 

~ CLAYSTONE Hole Dia.: 9-7/8" Blow out drilling fluid and begin injecting 
water. 

1-- Driller: Shawn Ankney 
Blowout 

f- Well making approximately 1gpm. 

SANDSTONE Rig: Gardner Denver 1500 Sample at 9:00am: 
1--

Bit(s): 
Turb: 167NTU 

14-3/4" roller (surface) ~~\"C.~1o.2·c 
~ 9-7/8" PDC Conduct: 1157~S 

C·l-
Fluid: 

(residual river water) 
f- 318" BENTONITE CHIPS Water, air, foam Let sit from 9:00am to 9:14am. CLAYSTONE 

f- Sample at 9:20am: 

Casing: 
Turb: 160NTU 

5" Certa-Lok SDR-17 PVC ~~'!1K5~9·c f- COAL Conduct: 1303~S 

~ Well Data Water from truck: 

CLAYSTONE Casing: C=Casing S=Screen ~~':"C:8~a·c ..._ Conduct: 388~S 

~ 
C1-!!!!._ - ...:!1...._ I S1-~-_!QL Let sit from 9:22am to 9:33am. 

SANDSTONE 

Monument or Surface Casing: Sample at 9:38am: 
Turb: 96.4NTU - 8" Locking Steel ~~\"K~·4·c 

~ CLAYSTONE Conduct: 1480~S 
I 4TH 

Centralizer: 
Cease development at 9:40am . ._ gm SANDSTONE 1 on screen 
Produced approximately 20 gallons from well ....sz..._ CLAYSTONE Casing C1: during development. - ..... ~ 

5" Certa-Lok SDR-17 PVC - S1 -f--

~ 
I"- 10/20 SILICA SAND COAL Screen S1: 

(CARNEY) 5" PVC with 0.020" slots T.D. 
109' 

Filter Pack: f- I CLAYSTONE 10/20 Colorado Silica Sand 
f- Depth: ~- ...1.Q£_ 

f- Bentonite: 
~ 3/8" chi!1S 

Depth: _M_- _1 __ Remarks 
1-- Filter pack snghtly hfgher tan Intended Cement: sandstone above Carne* may be in 
f- Tvoe 1 communication with the iller pack. Low afr 

Depth: _1_- ....::QL 
development rates suggest that 

f-
communication is not an Issue. 

~ 
Other: 
20 bags sand in annulus 

1-- 42 bags bentonite in annulus TFN 8 2/025 
f- RECD ocr 23.2015 
1--

~ Construction Time Log 
Abandoned 

f-
Drilling: Start End Date: 

10/1/13 3:00!1m 3:30pm Method: 
f- 10/2/13 6:00am 7:55am 

f- Casing: Start End 
~ 10/2/13 7:55am 8:45am /'/'~ 

C ENGINEERING 
K'\SMIIde!!:n\RA IJ • )IJ s 5 8400-CRN Oi !.}12..... 9f2!lf2 58. ol2.DiJAM lor'l!nr .. 

October 2015 Addendum 06-7-4 



DEQ 6-241

RAMACO 

WELL 
CONSTRUCTION 

SURFACE 
Depth MONUMENT 
(Feet) RISER PIPE-2' 

ABOVE GROUND 

WELL 
LITHOLOGY 

H'~-------------.-----.--~ 
SURFACE SEAL COLLUVIAL 

FILL 

CLAYSTONE 

CLAYSTONE 

3/8" BENTONITE CHIPS CLAYSTONE 

10/20 SILICA SAND 

October 2015 

CLAYSTONE 

CLAYSTONE 

COAL 
(CARNEY) 

TD 
110' 

I 

Brook Mine 

Well Construction Summary 
Client: Ramaco 

Project: Brook Mine Monitor Network Well: 578409-CRN-OB 

Location: N1.940.108.4 E 1,399,537.8 EL3,710.3 

.§£../4, SE /4, Section_9 _ T. 57 N. R.84 w. 
Geologist: Swayne Re dinger 

Drilling Summary 

Total Depth : ....:1~1 o::..' ____________ _ 

Hole Dia.: ....:9::..-7!.:.1::..8" ________ _ 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s) : 14-3/4" roller (surface) 
9-7/8" PDC 

Fluid: Water, air. foam. polymer 

Casing: 5" Certa-Lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- ~- ...:!:L_ I S1 -~ -J..QL 

Monument or Surface Casing: 
8" Locking Steel 

Centralizer: 
1 on screen 

Casing C1 : 
5" Certa-Lok SDR-17 PVC 

Screen S1: 
5" PVC with 0.020" slots 

Filter Pack: 
1 0/20 Colorado Silica Sand 

Depth: ~- ..1.!Q__ 

Bentonite: 
3/8" chips 

Cement: 
T e1 

Other: 

Depth: ~- _1 __ _ 

Depth: __ 1_- ....:!:.QL 

18 bags sand in annulus 
49 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

10/2/13 

Casing: 

10/2/13 

Start End 

Well Development 

Began development on 10/2/13 at 12:25pm. 

~~~~r~ut drilling fluid and begin injecting 

Blow out water. 

Well making approximately 3gpm (estimate) 

~~~~~e9~~tD45pm: 
~~~C.~} 1.9'C 
Conduct: 3.23mS 

Cannot feel any pressure at adjacent CRN 
wellhead during development. 

~~~~ke9~~tD55pm: 
~~~C.~~ 1.a'c 
Conduct: 2.75mS 

Let well sit from 12:55pm to 1:04pm. 
Well surged when development restarted. 

Sample at 1 :OBpm: 
Turb: 671 NTU 
~~~C.~~ 1.1'c 
Conduct: 2.63mS 

Let sit from 1:11pmto1:20pm. 

~~~~~Bg~fd5pm: 
~~'!IC.~~1.7'c 
Conduct: 2.55mS 

~~~~~B~~t50pm: 
~~~C.~11.B'C 
Conduct: 2.51 mS 

Cease deveJ~ment at 1 :32 pm 
~~~rcr~:~. approximately 90 gallons during 

Remarks 
Driller notes that he followed a fracture that 
threw him off course at approximately 40'. 

TFN 6 2/028 
RECD OCT 23,2015 

Abandoned 
Date:. ____________________ 

1 

Method: ----------• 

~CENGINI!ERING 
Addendum D6-7 -5 



DEQ 6-242

RAMACO 

WELL 
CONSTRUCTION 

SURFACE 
MONUMENT 

RISER PIPE -z 
ABOVE GROUND 

WELL 
LITHOLOGY 

hr~------------~------r---~ 
SURFACE SEAL 

10120 SILICA SAND 

July 2015 

COLLUVIAL 
FILL 

CLAYSTONE 

CLAYSTONE 

SANDSTONE 

CLAYSTONE 

COAL 
(UNKNOWN) 

CLAYSTONE 

CLAYSTONE 

COAL 
(CARNEY) 

CLAYSTONE 

COAL 
(MASTERS) 

CLAYSTONE 

T.D. 
122' 

I 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578409-MST 

Location: N 1,940,087.6 E 1,399,559.3 EL3,709.8 

SE /4, sE /4, Section_9 _ T. 57 N. R. 84 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: -'1~22~· _____________ 
1 

Hole Dia.: ...:9..:-?.w;/,_6" ___ ______ 
1 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 14-3/4" roller (surface) 

9-7/6" PDC 

Fluid: Water foam air 

Casing: 5" Certa-Lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

c 1 - J..!.? - .:!1.__ 1 s 1 - ____!_!L-~ 
Monument or Surface Casing: 
8" Locking Steel 

Centralizer: 
2 

Casing C1 : 
5" Certa-Lok SDR-17 PVC 

Screen S1: 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Bentonite: 
3/6" chips 

Depth: _____!!_§__- __ 1_ 

Cement: 
T e1 

Depth: __ 1 _-~ 

Other: 
5 bags sand in annulus 

57 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

10/1/13 

Casing: 

10/1/13 

Start End 

Well Development 

Began development on 1 0/1/13 at 1:45pm. 

Blow out drill fluid and inject water and blow 
out. 

Well making approximately 1 gpm or less 
(estimate). 

Sample at 1:55pm: 
Turb: 652N1U 
Temp: 14.1"C 
Conduct: 8661JS 
PH: 6.38 

Sample at 2:05pm: 
Turh: 910N1U 
Temp: 13.5"C 
Conduct: 16331JS 
PH : 6.69 

Sample at 2:25pm: 
Turb: 651N1U 
Temp: 14.0"C 
Conduct: 19121JS 
PH: 6.77 

~~~~~e7~MJ5pm: 
Temp: 14.0"C 
Conduct: 19321JS 
PH : 6.82 

Cease development at 2:35pm. 

Produced approximately 40 gallons from well. 

Parameters began to stabilize, may require 
additional development when more time is 
available. 

Remarks 

TFN 6 2/025 
RECD JUL 30,2015 

Abandoned 
Date: _______ _ ____ 

1 

Method: ---- ----- -• 

~~ 
~WWCENGINEERING 

diVtjohntoO 



DEQ 6-243

RAM ACO 

WELL 
CONSTRUCTION 

July 2015 

SURFACE 
MONUMENT 

RISER PIPE -z 
ABOVE GROUND 

SURFACE SEAL 

10120 SILICA SAND 

WELL 
LITHOLOGY 

COLLUVIAL 
FILL 

CLAYSTONE 

CLAYSTONE 

TONE 

CLAYSTONE 

COAL 

CLAYSTONE 

CLAYSTONE 

COAL 
(CARNEY) 

CLAYSTONE 

T.D. 
COAL 12'Z 

(MASTERS) 

CLAYSTONE 

Brook Mine 

Well Construction Summary 
Client: Ramaco 

Project: Brook Mine Monitor Network Well: 578409-MST-OB 

EL 3 ,710.3 Location: N 1 ,940,084.5 E 1 ,399,546.6 

SE /4, SE /4, Section__j!__ T. 57 N. R.84 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: _1,_.,2..,_2' _ _____ _ 

Hole Dia.: ...;9~-7!..!./~8" ________ 
1 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 14-3/4" roller (surface) 
9-7/8" PDC 

Fluid: Air water. foam 

Casing: S" Certa-Lok SDR-17PVC 

Well Data 
Casing: C=Casing S=Screen 

C1 - !.!§_ -~ I S1 - ..!1L -.E.L._ 

Monument or Surface Casing: 

8" locking Steel 

Centralizer: 

1 on screen , 1 20' up 

Casing C1 : 
5" Certa-Lok SDR-17PVC 

Screen S1: 

5" PVC with 0.020" slots 

Filter Pack: 

10/20 Colorado Silica Sand 
Depth: ____1E_- ....!!L._ 

Bentonite: 

3/8" chips 

Cement: 
T e1 

Other: 

Depth: ......ill....- _1 __ 

Depth: _ 1_ -~ 

5 bags sand in annulus 
70 bags bentonite In annulus 

Construction Time Log 

Drilling: Start End 

10/2/13 

Casing: 

10/2/13 

Start End 

Well Development 

Began development on 10/2/13 at 4:30pm. 

Blow out drilling fluid and inject water. 

Blow dry. 

Well making approximately 1-2gpm. 

Ceaso development at 4:55pm due to time 
oonslralnts (wea1her). 

Produced approximately 10 gallons from well. 

Remarks 

TFN 6 2/025 
RECD JUL 30,2015 

Abandoned 
Date: ___________ 

1 
Method: __________ 

1 

,...,...~ 
~WWCENGINEERING 

f\U4ctenLaum D6-7-7 



DEQ 6-244

RAM ACO 

WELL WELL 
CONSTRUCTION LITHOLOGY 

SURFACE 
'1epth MONUMENT 

,=eel) RISER PIPE -'Z 
ABOVE GROUND 

0 ~------------~------.---~ 

- C1 
3/8" BENTONITE CHIPS 

10/20 SILICA SAND 

180 

July 2015 

COLLUVIAL 
FIUL 

CLAYSTONE 

SANDSTONE 

CLAYSTONE 

SANDSTONE 

CLAYSTONE 

COAL 

CLAYSTONE 

SANDSTONE 

CLAYSTONE 

SANDSTONE 

CLAYSTONE 

COAL 
(CARNEY) 

CLAYSTONE 

COAL 
(MASTERS) 

CLAYSTONE 
T.D. 
14'Z 

I 

Brook Mine 

Well Construction Summary 
Client: ___ _ _ _!.!R~ame!.!a~c~o~-----
Project: Brook Mine Monitor Network Well: 578409-MST-UB 

Location: N 1,940,076.6 E 1,399,568.3 EL 3 ,709.7 

SE /4, SE /4, Section_9 _ T. 57 N . R.84 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth :-"1~42~'------- l 
Hole Dia.: -'9""-7'-'/,_8" ________ 

1 

Driller: Shawn Ankney 

Rig : Gardner Denver 1500 

Bit(s ): 14-314" roller (surface) 
9-7/8" PDC 

Fluid: Water. foam, polymer 

Casing: 5" Certa-Lok SDR-17PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- 130-~ I 51- ~-...HQ__ 

Monument or Surface Casing: 

8" Locking Steel 

Centralizer: 

3 at 20' i nte!Vals on bottom half of well 

Casing C1 : 
5" Certa-Lok SDR-17 PVC 

Screen S1 : 

5" PVC with 0.020" slots 

Filter Pack: 

10/20 Colorado Silica Sand 
Depth: ~- J.R._ 

Bentonite: 

3/8" chips 

Cement: 
T e 1 

Other: 

Depth: ~- _1 __ 

Depth: _1_-~ 

12 bags sand In annulus 
60 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

10/1/13 

Casing: 

10/1/13 

Start End 

Well Development 

Began development on 10/1/13 at 10:15am. 

Begin by blowing out excess drilling fluid and 
then adding water. 

Blow until mist. 

Well making approximately 1-2gpm 
(estimate) 

Blow until 10:35am. 

Still very turbid- adding more water. 

Sample at 10:50am: 
Turb: 1 7.72~1Tid ' ERROR 

~~~l~1 .2"C 
Conduct: 3.45mS 

Cease development at 10:55am. 

Produced approximately 60 gallons from well. 

Additional development would be beneficial, 
however due to time constraints (weather) we 
ceased development at 10:55am. 

Remarks 
3 bags of chips from 119-129, may have 
small bridge 1n that inte!Val. 

TFN 6 2/025 
RECD JUL 30,2015 

Abandoned 
Date: ____________ 

1 

Method: ------ ----I 
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DEQ 6-245

?epth 
,Feet) 

RAMACO 

WELL 
CONSTRUCTION 

SURFACE 
MONUMENT 

RISER PIPE ·'Z 
ABOVE GROUND 

WELL 
LITHOLOGY 

~~~~-------------.------.---~ 
SURFACE SEAL 

(COAL AND 
SCORIA 
CHIPS IN 

SILT/CLAY 
MATRIX 

SILTSTONE 
3/IJ" BENTONITE CHIPS 

ILT~ONE 

10/20 SILICA SAND 

3/ff' BENTONITE CHIPS 

July 2015 

CLAYSTONE 

SILTSTONE/ 
CLAYSTONE 

COAL 
(CARNEY) 

COAL 
(MASTERS) 

SILTSTONE/ 
CLAYSTONE 

SILTSTONE 
T.D. 
18'Z 

Brook Mine 

Well Construction Summary 
Client: Ramaco 

Project: Brook Mine Monitor Network Well: 578415-CRN/MST 

Location: N 1 ,936,077.6 E 1.404,291.8 EL 3,611.4 

NW /4, SE /4, Section__l§__ T. 57 N. R. 84 W. 

Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: _J1~82~·-------I 

Hole Dia.: ""9:<:-7'-"'"-8" ________ 1 

Driller: Shawn Ankney 

Rig : Gardner Denver 1500 

Bit(s ): 14-3/4" roller 

9-7/8" roller and PDC 

Fluid: Water, ai r, foam, gel 

Casing: 5" Certa-Lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- ~- ..'!L_ I S1- ....@___-~ 

Monument or Surface Casing : 

8" Locking Steel 

Centralizer: 

4 at 30' intervals 

Casing C1: 

5" Certa-Lok SDR-17 PVC 

Screen S1 : 

5" PVC with 0.020" slots 

Filter Pack: 

10120 Colorado Silica Sand 

Bentonite: 

3/8" chips 

Cement: 

T e1 

Other: 

Depth: ~--1_ 

Depth: __ 1 _- ....!.Q2_ 

25 bags bentonite to plug back hole 

21 bags sand in annulus 

70 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

10/3/13 7:00am 

10/9/13 1:30pm 

Casing: Start End 

10/9/13 2:00pm 3:10pm 

Well Development 

Began development on 10/9/13 at 3:10pm. 

Blow out drilling fluid and inject water from 
3:24pm to 3:29pm. 

Well making approximately 1-2gpm. 

Sample at 3:42pm: 
Turb: Error 
Temp: 11.4'C 
Conduct: 1398~S 
PH : 8.17 

Inject more water from 3:43pm to 3:54pm. 

Sample at 4:00pm: 
Turb: 319NTU 
Temp: 10.7"C 
Conduct: 1009~S 
PH : 8.40 

Sample at 4:15pm: 
Turb: 144NTU 
Temp: 11.4'C 
Conduct: 1325~S 
PH : 8.60 

Cease development at 4:16pm. 

Well produced approximately 50 gallons during 
development. 

Remarks 
Carney 119' - 135'. 
Master 136' -141'. 
Completing together in one welt. 

Drilled to 182' but did not intersect any other 
coal bands. 

~~i~~~~~~ack to 142' and complete welt 121' 

Left 40' of 1 0" surface casing In hole as it 
separated from first joint. 

TFN 6 2/025 
RECD JUL30.2015 

Abandoned 
Date: ___________ 

1 

Method: - ---------• 

~~ 
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DEQ 6-246

Oepth 
)=eet) 

1-

RAMACO 

WELL 
CONSTRUCTION 

SURFACE 
MONUMENT 

RISER PIPE -z 
ABOVE GROUND 

WELL 
LITHOLOGY 

~-------------.------.---~ 
SURFACE SEAL 

3M' BENTONITE CHIPS 

10/20 SILICA SAND 

July 2015 

CLINKER 

SILTSTONE 

CLAYSTONE 

SILTSTONE 

SILTSTONE 
& 

SANDSTONE 

SANDSTONE 

COAL 
(CARNEY) T.D. 

140' 

I 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578417-CRN 

EL _ =3.=92=6,_,_.4_ 

R.84 w. 
Location: N 1 .391 .364.2 E 1 .939. 152.3 

NW /4, NW /4, Section__1Z__ T. 57 N. 

Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: _1!..:!4~1' ____________ 
1 

Hole Dia.: _,5""-5""/8,_" ______ _ _ 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 5 5/B" spade 

Fluid: Water and foam 

Casing: 2" SCH 40 Hush thread PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- 120- ...:!1.____ I S1-~-~ 
Monument or Surface Casing: 
6" Locking Steel 

Centralizer: 
5 at 25' intervals 

Casing C1 : 
2" SCH 40 Hush thread PVC 

Screen S1: 
2" SCH 40 flush thread PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Bentonite: 
3/8" chips 

Cement: 
T e1 

Other: 

Depth: ___!1Q_ - ...1..!L 

Depth: __!_!§___-~ 

Depth: ~- _o __ 

27 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

8/21/13 

Casing: 

8/21/13 

Start End 

5:00pm 

Well Development 

Began development on 8/22 at 7:26am. 
Well producing approximately 0.5 gpm. 
Surged well in 15 minute increments. 
Ceased air development at 8:27pm, well 
producing approximately 0.25 gpm. 

Water very turbid. 

Remarks 
SWL = 131.67 on 8/26/13 at 8:00am. 

TFN 6 2/025 
RF.CD JUL 30,2015 

Abandoned 
Date: _____________________ •

1 
Method: ___________ 

1 



DEQ 6-247

' ~ 

RAM ACO 

WELL WELL 
CONSTRUCTION LITHOLOGY 

SURFACE 
MONUMENT 

RISER PIPE -'Z 
ABOVE GROUND 

~------------~------~--~ 
SURFACE SEAL 

10/20 SILICA SAND 

July 2015 

CLINKER 

SILTSTONE 

CLAYSTONE 

SILTSTONE 

SILTSTONE 
& 

SANDSTONE 

SANDSTONE 

CLAYSTONE 

COAL 
(CARNEY) 

CLAYSTONE 

COAL 
(MASTERS) 

CLAYSTONE 

T.D. 
163' 

j 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578417-MST 

EL 3925.9 

R.84 w. 
Location: N 1 .391 .382.0 E 1 .939. 174.6 

NW /4, NW /4, Section_rr_ T. 57 N. 

Geologist: Swayne Redinger 

Drilling Summary 

Total Depth : _,1""63,_' _______ 
1 

Hole Dia.: _,5""'-1""'""a" __________ 
1 

Driller: Shawn Anknev 

Rig: Gardner Denver 1500 

Bit(s): 5-1/8" core barrel 

Fluid: Water air 

Casing: 2" SCH 40 nush Jhread PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- 156- +2 I S1- ...12!._-~ 

Monument or Surface Casing: 
6" Locking Steel 

Centralizer: 
5 at 30' intervals 

Casing C1: 
2" SCH 40 flush thread PVC 

Screen S1: 
2" SCH 40 flush thread PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Bentonite: 
3/8" chips 

Depth:~-~ 

Well Development 

Began development on 6/21/13 at 1:OOpm. 

Well producing approximately 0.25-{).5 gpm 
during ai~ifl. 

Added water and blew out. 

Surged well in 15 minute increments. 

Ceased development at 2:00pm. 

Cleaned up slightly, still very tulbid. 

Depth: ____1§_-~ Remarks 

Cement: Poured 4 bags very slow (10minlbag). 

T e1 

Depth: ___2Q_- _o __ 

Other: 
22 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

6/21/13 

Casing: 

6/21/13 

Start End 

Bentonite at 90' after 4 bags, b~dged. 
Cannot assume Masters sealed. 

SWL comparisons between wells may 
demonstrate if communication exists 
between coals in this cluster. 

SWL = 160.66 on 8/26/13@ 8:00am. 

TFN 6 2/025 
RF.CD JUL 30,2015 

Abandoned 
Date: ___________ 

1 

Method: ----------• 

~~~ 
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DEQ 6-248

peplh 
:Feet) 

RAMACO 

WELL 
CONSTRUCTION 

SURFACE 
MONUMENT 

RISER PIPE -2' 
ABOVE GROUND 

WELL 
LITHOLOGY 

SCORIA 

1~ '~-------------.------.---~ 
SURFACE SEAL 

3/f!' BENTONITE CHIPS 

10/20 SILICA SAND 

July 2015 

TOPSOIL 

SCORIA 
CHIPS IN 

SILTY 
CLAYSTONE 

ALLUVIUM 
AND 

SCORIA IN 
SILTY CLAY 

MATRIX 

CLAYSTONE 

SCORIA 

T.D. 
2T 

~ 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578418-AL-1 

EL3,687.5 Location: N 1 ,935,962.2 E 1 ,386,058.5 

NW /4, SW /4, Section~- T. 57 N. R.84 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth :__,2'-'-7_' _______ 
1 

Hole Dia.: ...,;9~-7!...!:/8~"-------- l 
Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 9-7/8" roller 

Fluid: ...;G~e:<!,l ___________________ l 

Casing: 5" Certa-Lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- L- _:11__ I S1-~--5_ 
Monument or Surface Casing: 
8" Locking Steel 

Centralizer: 
none 

Casing C1 : 
5" Certa-Lok SDR-17 PVC 

Screen S1 : 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Depth: ____E__- _1_0 _ 

Bentonite: 
3/8" chips 

Cement: 
T e 1 

Other: 

Depth: _1_0_-~ 

Depth: ---1:.Q_- ....Q2__ 

16 bags sand in annulus 
3-1/2 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

9/30/13 10:30am 1~ 

Casing: Start End 

9/30/13 11:15am 1~ 

Well Development 

Begin development on 9/30/13 at 11 :45am. 

Blow out until11 :50. 
Add water and blow out until mist. 
Add more water and blow out until mist. 
Well is making very little water. 

Cease development at 12:30pm. 

Remarks 

TFN 6 2/025 
RF.CD JUL 30,2015 

Abandoned 
Date: ____________________ 

1 
Method: _____________ 

1 

davejoM900 
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DEQ 6-249

RAMACO 

WELL WELL 
CONSTRUCTION LITHOLOGY 

SURFACE 
MONUMENT 

RISER PIPE -2' 
ABOVE GROUND 

SURFACE SEAL FIUL 

3/8" BENTONITE CHIPS 

1 0/20 SILICA SAND 

July 2015 

SILTY CLAY 

CLINKER 

CLAYSTONE 

SILTY 
CLAYSTONE 

TONE 

CLAYSTONE 

COAL 
(CARNEY) 

CLAYSTONE 

T.D. 
153' 

Brook Mine 

Well Construction Summary 
Client: Ramaco 

Project: Brook Mine Monitor Network Well: 578418-CRN 

EL3,882.4 Location: N 1,936,927.8 E 1 ,387, 102.2 

NW /4, NW /4, Section___j§__ T. 57 N. R.84 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: _1!_-'!5~3' _______ 
1 

Hole Dia.: _,9'C-7!..!./~B" _ _______ 
1 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 14-3/4" roller (surface) 
9-7/8" PDC to ream 

Fluid: Water roam bentonite gel oolymer 

Casing : 5" SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- 132-~ I S1- ~-....!R._ 

Monument or Surface Casing: 
8" locking steel 

Centralizer: 
1 at top of screen 

Casing C1: 
5" SDR-17 PVC 

Screen S1 : 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Bentonite: 
3/8" chips 

Depth: _1_R_- _1:Q__ 

Cement: 
T e1 

Depth: _____bQ_-~ 

Other: 
71 bags bentonite in annulus 
14 bags sand in filter pact< 

Construction Time Log 

Drilling: Start End 

9/17/13 4:00pm 5:00pm 
9/19/13 6:30am 11:45am 

Casing: Start End 

9/19/13 11:45am 12:45pm 

Well Development 

Began development on 9/19/13 at 1:OOpm. 

Inject water and blow dry. 

Well appears dry or close to dry. 

Fine mist at end of development, not 
sufficient to collect field sample. 

Cease development @ 1:25pm. 

Remarks 

TFN 6 2/025 
RF.CD JUl 30,2015 

Abandoned 
Date: ___________ 

1 
Method: _ _________ 

1 

..)'~ 
~CENGINEERING 



DEQ 6-250

RAMACO 

WELL WELL 
CONSTRUCTION LITHOLOGY 

SURFACE 
MONUMENT 

RISER PIPE -'Z 
ABOVE GROUND 

H~~---------------,------.---~ 

July 2015 

SURFACE SEAL FILL 
SILTY CLAY 

CLINKER 

CLAYSTONE 

SILTY 
CLAYSTONE 

SANDSTONE 

CLAYSTONE 

COAL 
(CARNEY) 

CLAYSTONE 

CLAYSTONE 

T.D. 
COAL 183' 

1 0120 SILICA SAND (MASTERS) 

Brook Mine 

Well Construction Summary 
Client: Ramaco 

Project: Brook Mine Mohitor Ne twork Well: 578418-MST 

EL3,883.6 Location: N 1,936,922.9 E 1 ,387, 130.9 

NE /4, sw /4, Section_1L T. 57 N . R.84 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: ...!1,!,!!83~' ______ _ 

Hole Dia.: __,9<-'--7'-"/8,_" _______ _ 

Driller: Shawn Ankney 

Rig : Gardner Denver 1500 

Bit(s ): 14-314" roller (surface) 
9-7/8" PDC to ream 

Fluid: Weier. foam ooly!J19r bentonite mud 

Casing: 5" Certa-Lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1 - 176 - _:11__ I S1 -~-___!ZL 

Monument or Surface Casing: 

8" Locking Steel 

Centralizer: 

1 above screen 

Casing C1 : 
5" Certa-Lok SDR-17 PVC 

Screen S1 : 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Bentonite: 

3/8" chips 

Cement: 
T e1 

Other: 

Depth: ____!_!!L- ....!lL 

Depth: ~- __LQ__ 

Depth: ____bQ_- _o __ _ 

Construction Time Log 

Drilling: Start End 

9/16/13 
9/17/13 

Casing: 

9/17/13 

9:00am 
9:30am 

Start 

5:00pm 
11:15am 

End 

Well Development 

Began development on 9/17/13. 

Blow 5 minutes- mist very black turbid. 

Inject water for 5 minutes, cleaning up. 

Blow dry, well appears dry. 

Let sit from 1:36 to1 :48, no surge. 

Add water and blow dry, well dry or very 
close to it. 

Ceased development at 2:00pm. 

Remarks 
SWL = 182.05' on 9/19/13 at 11:30am. 

Appears dry as screen 176-182'. 

TFN 6 2/025 
RF.CD JUL 30,2015 

Abandoned 
Date: ___________ 

1 

Method : -------------------• 

~~ 
~WWCENGINEERING 
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DEQ 6-251

RAM ACO 

WELL WELL 
CONSTRUCTION LITHOLOGY 

SURFACE 
MONUMENT 

RISER PIPE -2' 
ABOVE GROUND 

SURFACE SEAL 

1 0120 SILICA SAND 

July 2015 

CLAYSTONE 

SILTSTONE 

COAL 
(MONARCH) 

SILTSTONE/ 
CLAYSTONE 

CARBONACEOUS 
CLAYSTOI\E 

CLAYSTONE 

CLAYSTONE 

COAL T.D. 
(LOWER 91 ' 
CARNEY) 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 57851 o-CRN 

EL 3,962.4 Location: N 1,941,542.1 E 1,371,807.2 

NE /4, SW /4, Section__jQ_ T. 57 N. R.8s w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: _,9'-'-1' ______ _ 

Hole Dia.: _,9<--7'-"/8,_" _______ _ 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s): 9-7/8" PDC to ream 

Fluid: Air and water 

Casing : 5" Certa-Lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1 - :@.___ -~ I S1 - ____!19__-..lL_ 

Monument or Surface Casing: 
8" Locking Steel 

Centralizer: 
1 above screen 

Casing C1 : 
5" Certa-Lok SDR-17 PVC 

Screen S1: 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Depth: _9_1 _-~ 

Bentonite: 
3/8" chips 

Cement: 
T e1 

Other: 

Depth: _____l!!_- .2Q_ 

Depth: ___2Q_-~ 

43 bags bentonite in annulus 
10 bags sand in filter paCk 

Construction Time Log 

Drilling: Start End 

9/24/13 

Casing: 

9/24/13 

Start End 

Well Development 

Began development on 9/24/13 at 2:35pm. 

Added water and blew dry. 

Well appears dry. 

Cease Development at 3:00pm. 

Remarks 

TFN 6 2/025 
RECD JUL 30,2015 

Abandoned 
Date: ___________ 

1 

Method: ----------• 

D6-7-l·s 



DEQ 6-252

'Jepth 
.feel} 

RAMACO 

WELL 
CONSTRUCTION 

SURFACE 
MONUMENT 

RISER PIPE -'Z 
ABOVE GROUND 

SURFACE SEAL 

WELL 
LITHOLOGY 

CLAYSTONE 

SILTSTONE 

COAL 
(MONARCH) 

SILTSTONE/ 
CLAYSTONE 

CARBONACEOUS 
CLAYS10t£ 

3/8" BENTONITE CHIPS CLAYSTONE 

10/20 SILICA SAND 

July 2015 

COAL 
(LOWER 
CARNEY) 

TONE 

SILTSTONE 

SILTY 

T.D. 
163' 

! 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 57851 o-MST 

EL 3,962.4 Location: N 1 ,941 ,558.1 E 1 ,371 ,823.0 

NE /4, sw /4, Section_jQ__ T. 57 N. R.85 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: _1""4,_6' ______ _ 

Hole Dia.: ..:9~-'!..!.7/~8'_' ______ _ 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s): 9-7/8" PDCto ream 

Fluid: Air water 

Casing: 5" Certa-Lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- !±!_- ..:!1_ I S1-~-~ 
Monument or Surface Casing: 
8" Locking Steel 

Centralizer: 
1 above screen 

Casing C1: 
5" Certa-Lok SDR-17 PVC 

Screen S1: 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Bentonite: 
3/8" chips 

Depth: 146 - 141 ----

Depth: ~- ...bQ__ 

Cement: 

Depth:~-~ 

Construction Time Log 

Drilling: Start End 

9/24/13 

Casing: 

9/24/13 

Start End 

Well Development 

Began development on 9/24/13 at 12:00pm. 

Add water and blow dry. 

Let sit for 20 minutes, no surge. 

Well dry. 

Cease development al12:45pm. 

Remarks 

TFN 6 2/025 
RECD JUL 30,2015 

Abandoned 
Date: ____________ 

1 

Method: ----------• 



DEQ 6-253

0 

180 

RAM ACO 

WELL 
CONSTRUCTION 

SURFACE 
MONUWENT 

RISER PIPE -'Z 
ABOVE GROUND 

WELL 
LITHOLOGY 

~-~-------------.------~--~ 

10/20 SILICA SAND 

July 2015 

BURNED 
SILT/ 

SANDSTONE 

SILTY 
CLAYSTONE 

CLAYSTONE 

COAL 
(MONARCH) 

CLAYSTONE 

SANDSTONE/ 
CLAYSTONE 

SILTSTONE/ 
SANDSTONE 

COAL 
(UPPER 

CARNEY) 

CLAYSTONE 

SILTSTONE/ 
SANDSTONE 

COAL 
(LOWER 
CARNEY) 

CLAYSTONE 

T.D. 
128' 

t 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578511-CRN 

EL 3,893.8 Location: N 1 ,940,246.5 E 1 ,377,926.5 

sw /4, SE /4, Section_1_1_ T. 57 N. R.85 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: ....!1~28~'------- l 

Hole Dia.: __,9""-7,_,_/,_8" ________ 
1 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 9-7/8" PDC for ream 
14-3/4" roller (surface) 

Fluid: Water, air, some foam at surface 

Casing: 5" Certa-Lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- ~- __:t:_?__ I S1-~-~ 
Monument or Surface Casing: 
8" Locking Steel 

Centralizer: 
1 above screen 

Casing C1 : 
5" Certa-Lok SDR-17 PVC 

Screen S1 : 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Depth:~- ....!.!L... 

Bentonite: 
3/8" chips 

Cement: 
T e 1 

Other: 

Depth: ~- ...bQ_ 

Construction Time Log 

Drilling: Start End 

9/23/13 

Casing: 

9/23/13 

Start End 

Well Development 

Began development on 9/23/13 at 3:30pm. 

Add water and blow out. 
Blow until 3:47pm. 

~~;::~6ea3Mu7pm: 
!emp: 12.4"C 
Conduct: 5711JS 
PH : 8.05 

Let sit 15 minutes. 

~~~~ ~~~nnqt ~~~ns~\~~t.attempted to blowout and 

Well completely dry. 

Cease development at 4:05pm. 

Remarks 

TFN 6 2/025 
RECD JUL 30.2015 

Abandoned 
Date: ____________ 

1 
Method: --------- • 

K:\Shel'ldan\RAMAC0\13 1 J9\ACAD..., WY8lEC\DWGS. OO. AESP(lNS",E't-/1""_578511.CRN..Jl' cPN!J 512012015 1:38;54 PM dl!ile j(Jhnam 

Addendum D6-7-17 



DEQ 6-254

RAM ACO 

WELL WELL 
CONSTRUCTION LITHOLOGY 

SURFACE 
l)epth MONUMENT 

.Feet) RISER PIPE -2' 
ABOVE GROUND 

l~--------------.------.----4 
SURFACE SEAL 

3/8' BENTONITE CHIPS 

10120 SILICA SAND 

July 2015 

BURNED 

CLAYSTONE 

COAL 
(MONARCH) 

TONE 

CLAYSTONE 

(UPPER 
CARNEY) 

CLAYSTONE 

COAL 
LOWER 

CARNEY) 

CLAYSTONE 

T.D. 
157' 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578511-MST 

EL 3,894 Location: N 1,940,243.6 E 1,377,944.7 

sw /4, SE /4, Section_1_1_ T. 57 N. R.85 w. 
Geologist Swayne Redinger 

Drilling Summary 

Total Depth: _1~5:!....7' ________ 
1 

Hole Dia.: _9""'·-'-'7/"""8'_' ________ 
1 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 9-7/8'' PDC to ream 
14-3/4" roller (surface) 

Fluid: Water. air, some foam at surface 

Casing : 5" Certa-Lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- 152- _g__ I S1- ~-...1_g_ 

Monument or Surface Casing: 
6" Locking Steel 

Centralizer: 
1 on screen 

Casing C1 : 
5" Certa-Lok SDR-17 PVC 

Screen S1 : 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Depth: ___!R_ - ..1.2Q__ 

Bentonite: 
3/6" chips 

Cement: 
T e1 

Other: 

Depth: ___!§Q_- .1.:Q_ 

Depth: ~- ....::Q2_ 

69 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

9/23/13 

Casing: 

9/23/13 

Start End 

Well Development 

Began development on 9/23/13 at 11 :40am. 

Blow, add water and blow till mist. 
Well making less than 1 gpm. 

Let sit 10 minutes and blow out, slight surge. 
Sample at 12:05pm: 
Turb: 761 NTU 
Temp: 14.1 
Conduct: 6561JS 
PH: 7.95 
Cease development at 12:1 Opm. 

Remarks 
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TOPSOIL 

COAL 
AND 

SCORIA 
CHIPS IN 

CLAY 
MATRIX 

SCORIA 

lr1 AV"T"""' T.D. 
2Z 

I 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578512-AL 

EL3,758 Location: N 1,940,880.3 E 1,381,530.1 

SE /4, SW /4, Section_R_ T. 57 N. R.85W. 

Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: __,2:!::2_' _ _____ _ 

Hole Dia.: ...;9~·!...!.7/.!!.8'_' ______ _ 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 9-7/6" roller 

Fluid: ~G£!el __________ l 

Casing: 5" SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1 - L - +2 I S1 -~ -_5 __ 

Monument or Surface Casing: 
B" Locking Steel 

Centralizer: 
None 

Casing C1 : 
5" SDR-17 PVC 

Screen S1: 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Depth: _g__- _5 __ 

Bentonite: 
3/8" chips 

Cement: 
Tvoe 1 

Other: 

Depth: _ 5_- ..b.Q..__ 

Depth: ___1_:Q_- ....::M..__ 

2 bags bentonite in annulus 

16 bags sand in filter pack 

Construction Time Log 

Drilling: Start End 

9/25/13 

Casing: 

9/25/13 

Start End 

Well Development 

Began development on 9/25/13 at 3:45pm. 

Well making 15-20gpm (estimated) 

Sample at 4:16pm: 
Turb: 249NTU 
Temp: 11.3"C 
Conduct: 4.25mS 
PH: 6.09 

Additional pumping may help clean well. 

Air development is difficult this shallow. 

Produced approximately 500 gallons. 

Cease development at 4 :16pm. 

~~r1;P\~.~?~-r{]earby surface water(pond): 

Temp: 14.0"C 
Conduct: 4.69mS 
PH: 6.59 

Remarks 
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CLAYSTONE 

T.D. 
6'l 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578512 CRN 

EL3,931.o Location: N 1 ,943, 160.0 E 1,382,757.0 

sw /4, NE /4, Section___g__ T. 57 N. R.85 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: _,6""'2' ________ 
1 

Hole Dia.: _,9~-7~18~"--------l 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 9-718" roller 

Fluid: Air. water. foam, oo!ymor 

Casing: 5" Carta-Lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- ~- ..:'1__ I 51-2L-~ 
Monument or Surface Casing: 
8" Locking Steel 

Centralizer: 
1 in middle ofsc~een 

Casing C1 : 
105" SDR-17 PVC 

Screen 51 : 
5" PVC with 0.020" slots 

Filter Pack: 
10120 Colorado Silica Sand 

Depth : ~-~ 

Bentonite: 
318" chips 

Cement: 
T e1 

Other: 

Depth: --..lL- ..1:Q__ 

Depth: ___bQ_-~ 

35 bags bonlonlte In annulus 

Construction Time Log 

Drilling: Start End 

9120113 

Casing: 

9120113 

Start End 

Well Development 

Began development on 9120113 at 4:00pm. 

Blew out lots of drilling foam. 

Added water. 

No returns to surface, well takes every thing 
we inject. 

Recommend cleaning in anolherway 
(bleach?) as polrmar was not cleaned out of 
hole, unless wei is dry and cannot be 
sampled. 

Remarks 
Air line stuck in hole after development 
and lifted screen 3' above Intended 
completion interval. Would not push back 
down due to fUIDr pack. 
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SILTSTONE 

T.D. 
115' 

I 

Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578512-MST 

EL 3,930.9 Location: N 1 ,943, 171.6 E 1 ,382, 742.6 

sw /4, NE /4, Section_1L T. 57 N. R.8sw. 

Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: _,1c...c15,_' ______ _ 

Hole Dia.: __,9"-"-7'-.!.!/8~"------

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 14-3/4" roller (surface) 

9·7/8" PDC to ream 

Fluid: Air. water. foam oo!ymer 

Casing: 5" Certa-lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

c 1 - 1 09 - __:!1__ 1 s 1 - ___!1!__- ....!QL 

Monument or Surface Casing: 
8" locking Steel 

Centralizer: 
1 above screen 

Casing C1: 
5" Certa-lok SDR-17 PVC 

Screen S1: 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Bentonite: 
3/8" chips 

Depth: ___!!§___- ...1.QL 

Well Development 

Began development on 9/20/13 at 1:OOpm. 

Blow dry (Drilling fluid). 

Add water and blow dl}'. 

let sit for 15 minutes and blow dl}' again. 

No surge. 

Well appears dl}'. 

Cease development at 1:30pm. 

Depth: ___!Q§_-~ Remarks 

Cement: Much more burn than expected. 

T e1 

Depth: ___2Q_- ....:!:M_ 

Other: 
65 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

9/20/13 

Casing : 

9/20/13 

Start 

11:45am 

End 

Exploration hole uphill from this location 
had approximately 1 0' less bum than this 
location. 
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T.D. 
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Brook Mine 

Well Construction Summary 
Client: Ramaco 

Project: Brook Mine Monitor Network Well: 578513-AL-1 

EL 3,721.9 Location: N 1,938,633.9 E 1,383,970.4 

NE /4, NE /4, Section__n__ T. 57 N. R.85 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth:_,_.~-------l 

Hole Dia.: --'9~-7!..!./~8" ________ 
1 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s ): 9-7/8" roller 

Fluid: ...cG~ee!._l __________ l 

Casing : 5" Certa-Lok SDR-17PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- L_-~ I S1-~-_5 __ 

Monument or Surface Casing: 

8" Locking Steel 

Centralizer: 

Casing C1: 

5" Certa-Lok SDR-17PVC 

Screen S1: 

5" PVC with 0.020" slots 

Filter Pack: 

10/20 Colorado Silica Sand 

Bentonite : 

3/8" chips 

Depth: 22 - 5 ----

Depth: _5_- _2 __ 

Cement: 

T e1 

Depth: ___bQ__- .2M_ 

Other: 

17 bags sand in annulus 

1 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

9/30/13 

Casing: 

9/30/13 

Start End 

Well Development 

Began development on 9/30/13 at 8:30am. 

Blow out and then inject water to clean up. 

Surge several times. 

Well making approximately 20gpm 
(estimated). 

Sample at 8:50am: 
Turb: 655N1U 
Temp: 1o.3•c 
Conduct: 3.58mS 
PH: 8.12 

Sample at 9:05am: 
Turb: 865N1U 
Temp: 10ZC 
Conduct: 3,81mS 
PH: 8.19 

Surge well 9:05am -9:19am. 

Sample at 9:25am: 
Turb: 357N1U 
Temp: 1o.4•c 
Conduct: 3.65mS 
PH: 8.20 

Sample at 9:30am: 
Turb: 223N1U 
Temp: 10.4·c 
Conduct: 3.91mS 
PH: 8,24 

Cease development at 9:35am. 

Approximately 450 gallons developed from well. 

Remarks 
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CLAYSTONE 

COAL 
(LOWER 
CARNEY) 

TO. 
116" 
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Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578513-CRN 

EL3,847.7 Location: N 1 ,938,329.3 E 1 ,381 ,665.6 

SE /4, NW /4, Section_rr__ T. 57 N. R.85W. 

Geologist: Swayne Redinger 

Drilling Summary 

Total Depth: _!1C_!_1s~·-------~ 
Hole Dia.: ....:9e..:·7'-'-/_,_8" _ ______ _ 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s): 9-7/8" PDC to ream 

Fluid: Air end water 

Casing : 5" Certa-Lok SDR·17 PVC 

Well Data 
Casing: C=Casing S=Screen 

C1- 107 -~ I S1 - __!1L- ...!QI_ 

Monument or Surface Casing: 
8" Locking Steel 

Centralizer: 
1 above screen 

Casing C1: 
5" Cerla·Lok SDR-17 PVC 

Screen S1: 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Depth: ~- ....!Q§__ 

Bentonite: 
3/8" chips 

Cement: 
T e1 

Other: 

Depth: ___!Q§_-~ 

Depth: _____1J!_-~ 

55 bags bentonite in annulus 
7 bags sand in filter pack 

Construction Time Log 

Drilling: Start End 

9/25/13 

Casing: 

9/25/13 

Start End 

Well Development 

Began development on 9/24/13 at 12:30pm. 

Blow dry and then add water and blow out. 
Goes to mist and then dl}'. 

Hole appears dl}'. 

Cease development at 1:OOpm. 

Remarks 
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Brook Mine 

Well Construction Summary 
Client: Ramaco 
Project: Brook Mine Monitor Network Well: 578513-MST 

EL 3,848.4 Location: N 1 ,938,341.4 E 1 ,381 ,680.6 

SE /4, NW /4, Section_rr_ T. 57 N. R.85 w. 
Geologist: Swayne Redinger 

Drilling Summary 

Total Depth : _1'..:!4!o_2' _______ 
1 

Hole Dia.: _9,_,-'-'7/"'8" _ _______ 
1 

Driller: Shawn Ankney 

Rig: Gardner Denver 1500 

Bit(s): 9-7/8" PDCtoream 

Fluid: Air and water 

Casing : 5" Certa-Lok SDR-17 PVC 

Well Data 
Casing: C=Casing S=Screen 

Well Development 

Began development on 9/25/13 at 9:50am. 

Inject water and blow dry. 

Sample at 9:55am: 
Turb: 309N1U 
Temp: 13.5'C 
Conduct: 3.46mS 
PH: 6.02 

Drtller injected water to help clean well out. 

Welt making approximately 7gpm. 

Sample at 10:07am: 
Turb: 304N1U 
Temp: 11 .6'C 
Conduct: 3.50mS 
PH: 6.16 

Sample at 10:20am: 
Turb: 59.2NTU 
Temp: 11.2'C 
Conduct: 3.49mS 
PH: 6.34 

Cease development at 1 0:17am. 

C1 - :!1I_ -~ I S1 -~-J.E._ Produced approximately 190 gallons. 

Monument or Surface Casing: 
8" Locking Steel 

Centralizer: 
1 above screen and one 40' up 

Casing C1 : 
5" Certa-Lok SDR-17 PVC 

Screen S1 : 
5" PVC with 0.020" slots 

Filter Pack: 
10/20 Colorado Silica Sand 

Depth: ____1£._-~ 

Bentonite: 
3/8" chips 

Cement: 
T e1 

Other: 

Depth: ~- .lJ1.._ 

Depth: _1.:Q_-~ 

65 bags bentonite in annulus 

Construction Time Log 

Drilling: Start End 

9/25/13 

Casing: 

9/25/13 

Start End 

9:00am 

Remarks 
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RAMACO Brook Mine 

ADDENDUM D6-8 

Pumping Test Report 
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RAMACO Brook Mine 

D6-8 PUMPING TEST 

D6-8.1 Introduction 

This report presents the results of the pumping test program conducted 

in support of the Brook Mine Permit Application. The program was conducted 

at the Section 9 baseline characterization well cluster located in the SESE 

quarter/quarter of Section 9, Township 57 north, Range 84 west. After 

discussion with WDEQ and analysis of historic well data surrounding the 

permit area, a cluster of wells in the eastern portion of permit was chosen 

because the coal seam aquifers in the western portion of the permit area were 

dry, or exhibited very little saturation. The Section 9 well cluster is depicted on 

Figure D6-l. 

The Section 9 cluster consists of five separate monitor wells. Two 

monitor wells are completed in the Carney Coal, two are completed in the 

Masters Coal, and one monitor well is completed in the underburden beneath 

the Masters Coal. Wells were not completed in the overburden and interburden 

because these units were dry. No alluvial material is present within the 

immediate vicinity of the cluster so alluvial monitor wells were not completed 

as part of the cluster. Separate pumping tests were conducted on wells 

completed in the Masters and the Carney Coal seams. Only one underburden 

well was used for the testing as the underburden was typically unsaturated. 

Figure D6-2 depicts the relative location of each of the wells in the cluster. 

D6-8.1.1 Purpose and Scope 

This report describes the methods and techniques used to measure the 

aquifer characteristics of hydraulic conductivity (K), transmissivity (T), and 

storativity (S) of the aquifers of interest and provides the test results. 

TFN 6 2/025 
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Pumping Test Procedures D6-8.2 

Prior to performing the pumping tests, WWC Engineering (WWC) 

developed a pumping test plan to serve as an operational guide for field 
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personnel during the pumping test. The pumping tests were performed in 

accordance with this plan. This plan is included in Attachment D6-8-A. 

06-8.2.1 Pumping Test Equipment/Discharge Management 

The pumped wells were equipped with a Grundfos Redi-Flo2 0.5 

horsepower submersible pump powered by a portable generator. The pump 

setting depth was approximately 119 feet below ground level (bgl) in the 

Masters well (MST-1), and 105 feet bgl in the Carney well (CRN-1). During 

each test the discharge rate was controlled with a ball valve, a pressure gage, 

and a 0.5 gpm Dole valve. The flow was manually controlled using the ball 

valve to maintain a constant pressure reading, which ensured a constant 

discharge rate. Flow rates were measured using a bucket and stop watch. A 

blank example field form is included in Attachment D6-8-B. Discharge 

measurement field data sheets for the Masters and Carney pumping test areas 

are provided in Attachments D6-8-C and D6-8-D, respectively. The flow rate 

was maintained at approximately 0.33 gpm during both pumping tests. 

Pumped water was contained onsite within excavated pits. No water was 

discharged to any drainages during the tests. 

06-8.2.2 Background Monitoring 

Background monitoring for each test was conducted using a combination 

of transducers and manual depth measurements. Three transducers were 

used during each test. All three transducers were manufactured by In-Situ 

Inc. Two of the transducers had a full scale reading range of 15 psi and the 

other one had a 50 psi range. All the transducers were set to record water level 

on one minute increments prior to and during the pumping tests. 

06-8.2.2.1 MST-1 Pumping Test Background Monitoring 

For the MST-1 pumping test, the 15 psi transducers were installed in the 

MST -1 and the Masters Observation well (MST -OB) approximately 

19 hours before the start of the pumping test. The 50 psi transducer was 

TFN 6 2/025 
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installed in the Masters under burden well (MST-UB) at the same time the 

Master's wells were instrumented. Manual groundwater level measurements 

were used to verify the transducer data prior to and during the pumping tests. 

Prior to the pumping test there had been no drilling, sampling, or pumping 

activities near the site for 35 days. Water levels measured over the 19 hour 

pre-test monitoring period demonstrated that the aquifer was stable prior to 

the pumping tests since no measurable changes in the water levels were 

observed. 

D6-8.2.2.2 CRN-1 Pumping Test Background Monitoring 

For the CRN -1 pumping test, the 15 psi transducers were installed in the 

CRN-1 and the Carney Observation well (CRN-OB) approximately 

16 hours before the start of the pumping test. The 50 psi transducer was 

installed in MST -1 at the same time the Carney wells were instrumented. 

Manual groundwater level measurements were used to verify the transducer 

data prior to and during the pumping tests. The Carney Coal seam pumping 

test was conducted two days after the pumping test conducted in the Masters 

Coal seam; however, prior to, during, and after the Masters pumping test 

manual water level measurements were taken in the Carney wells. Water level 

data collected from the Carney wells demonstrated that water levels in the 

Carney Coal did not deviate during the Masters pumping test and were stable 

prior to the pumping test. 

D6-8.2.3 Test Procedures and Methods of Analysis 

Prior to conducting the pumping tests, discharge rates and resulting 

time-drawdown data were recorded at the designated pumping wells during 

routine water quality sample collection. Based on the drawdown response at 

each pumped well, a pumping rate that would effectively stress the aquifer for 

an appropriate test duration was determined, thus eliminating the need to 

conduct a step-drawdown analysis on the pumping wells to select the optimum 

pumping rates. TFN 6 2/025 
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The raw pressure transducer data were downloaded in the field and then 

converted into Microsoft Excel files. As applicable, manual water level 

measurements were added to transducer data in order to extend the data set. 

The time-drawdown data, along with the pumping rates and well completion 

information, were then imported into the AquiferWin32 program (ESI 2003) for 

analysis and presentation. 

D6-8.3 Pumping Tests 

D6-8.3.1 Well Locations and Completion Intervals 

The Cluster 9 wells are located within the same general vicinity (within a 

50 foot radius as shown on Figure D6-2). Completion information for each well 

is provided in Table D6-l. 

D6-8.3.2 Pumping Rate and Duration 

D6-8.3.2.1 Masters Pumping Rate and Duration 

Within the Masters Coal seam, the pumping test commenced in MST -1 at 

I 1:12AM on November 12, 2013 and ended at 9:52PM on November 12, 2013 

for a total duration of 640 minutes. MST-1 was pumped at an average 

discharge rate of 0.33 gpm. Discharge measurement field data sheets are 

included in Attachment D6-8-C. After the pumping period, the transducers 

remained in MST-1 and MST-OB until 4:30PM on November 13, 2013. Manual 

water level observations continued until 8:00AM on November 16, 2013. 

D6-8.3.2.2 Carney Pumping Rate and Duration 

Within the Carney Coal seam the pumping test commenced in CRN-1 at 

8:41AM on November 14, 2013. After approximately 12 minutes the pump 

overloaded, and shut down. The pump was immediately restarted and then it 

shut down again at approximately 9:00AM (7 minutes). Believing that the 

pump may have been set in the mud at the bottom of the well the pump was 

raised four feet and restarted at 9:03AM. After raising the pump in the well, no 

further problems were encountered and the pump continued to pump at a 
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steady rate with no shut-downs until the test was terminated at 7:35PM. The 
total duration of the test was 632 minutes. CRN -1 was pumped at an average 
rate of 0.33 gpm. Discharge measurement field data sheets are included in 
Attachment D6-8-D. After the pumping period, the transducers remained in 
CRN-1 and CRN-OB until 8:00AM on November 16, 2013. 

D6-8.3.2.3 Well Responses 

Groundwater level hydrographs for the pumped well and the observation 
wells for the Masters and the Carney pumping tests are presented in 
Attachments D6-8-E and D6-8-F, respectively. Tables D6-2 and D6-3 
summarize the maximum amount of drawdown observed in each well during 
the pumping tests. 

The pumping test results demonstrate that the observation and pumped 
wells within each respective coal seam are in hydraulic communication with 
each other. When the Masters well (MST-1) was pumped, there was no 
response due to pumping in the Carney wells, and conversely when the Carney 
well (CRN-1) was pumped no response was observed in the Masters wells. In 
both cases no response due to pumping was recorded in the underburden well 
(MST-UB) which demonstrates that the Masters and Carney wells are not in 
hydraulic communication with each other nor are they in communication with 
the underburden. 

It is unlikely that a longer pumping period would have resulted in 
communication across the interburden between the coals because there are 
significant differences between the static water levels in the Carney coal and 
the Masters coal. As shown on Table D6-2, the initial water level in the Carney 
Coal was approximately 11.5 feet higher than the water level in the Masters 
Coal and the initial water level in the Masters Coal was approximately 9 feet 
higher than the initial water level in the underburden well. If there were a 
hydrologic connection between the aquifers, it is likely that the water levels in 
the aquifers would have come into equilibrium. 

As noted on Tables D6-2 and D6-3, increased water levels were noted in 
the Carney Coal wells during the Masters Coal pumping test that are attributed 
to changes in barometric pressure. A similar rise in water levels due to the 
barometric pressure was noted in the Masters Coal wells during the Carney 
Coal pumping test although the rising water level may also be attributed to 
recovery from the previous pumping test in the Masters coal. Field water level 
measurements as compared to barometric pressure measurements collected at 
the Sheridan County Airport (approximately 10 miles south of the wells) is 
included as Attachment D6-8-K. 
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Only very minor water level variations in the Masters underburden well 
(MST-UB) were noted during both pumping tests. As shown on the well 
completion form in Addendum D6-7, MST-UB was completed in an interval 
that was predominately claystone with an estimated yield less than 2 gpm. 
Essentially, the strata in which MST-UB is completed is more of an aquitard 
than an aquifer. As a result, it takes a lot longer for the water levels in the well 
to adjust to changing atmospheric pressure because water does not enter or 
discharge from the formation very fast. The lack of barometric responses in the 
MST-UB are attributed to the fact that the low yielding aquitard in which the 
well is completed has a lower barometric efficiency than the wells completed in 
the coal aquifers. 

D6-8.4 Determination of Aquifer Parameters 

Drawdown data from pumping tests completed in each respective coal 
seam were used to determine the hydraulic coefficients of the Carney and 
Masters Coal. The AquiferWin32, Version 3, software was used to analyze the 
drawdown and recovery data for the pumped wells and the observation wells. 

At the Section 9 cluster, the Masters Coal seam is approximately six feet 
thick and the Carney Coal seam is approximately 18 feet thick. As shown on 
Table D6-1 the screened interval in the Masters Coal wells is five feet. The 
screened interval in the Carney Coal wells is 20 feet. In a confined aquifer, the 
optimum screen length should be 80 to 90 percent of the aquifer's thickness 
(Driscoll 1986). Therefore, all the wells are considered to be fully penetrating 
wells. 

The aquifer coefficients of transmissivity (T) and storativity (S) for the 
pumped well and the observation well were calculated using the Cooper-Jacob 
(1946) and Theis (1935) methods. The results are summarized in Table D6-4 
and plots of the time-drawdown data and analyses are included in Attachments 
D6-8-G through D6-8-J. The transmissivity estimates resulting from the 
various analysis methods were consistent and for the Carney Coal range from 
5.1 to 5.6 ft2jday, and for the Masters Coal the transmissivity ranged from 2.9 
to 3.6 ft2 I day. The drawdown data for all four wells closely follow the Theis 
curve. No hydrologic boundary conditions were encountered and the hydraulic 
conductivity values presented in Table D6-4 are considered valid. No 
responses were observed across the interburden, therefore the vertical 
hydraulic conductivity of the inter burden is too low to measure and no analysis 
were performed to assess the aquifer parameters in the interburden. 
Additionally, the differing static water levels in the Carney and Masters coal 
seams demonstrate that the vertical hydraulic conductivity of the interburden 
is very low. Storativity values were determined using the Theis drawdown 
analysis on the observation wells. The storativity estimated at the Carney 
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observation well (CRN-OB) is 3.6 x 10-4 and at the Masters Observation well 
(MST-OB) is 2.5 x 10-4. These storativity values suggest confined aquifer 
conditions. 

There are several faults identified within the region, however no 
hydrologic boundary conditions were observed in the data, therefore it can be 
surmised that the faults did not have an impact on the results of the aquifer 
tests. As can be seen on Exhibit D6.2-2, the 578409 well cluster is located 
approximately 2,100 feet south and east of the nearest mapped fault. Since 
neither the Carney nor the Masters coal seams are very robust aquifers and 
have low transmissivity values, it is not surprising that the nearest fault would 
not influence the pumping test results. For example, using Theis drawdown 
equations and the aquifer characteristics measured in the Masters coal 
(transmissivity of 3.2 ft2/day, storativity of 2.5 x 10-4, and a pumping rate of 
0.5 gpm), it is estimated that it would take over 70 days of continuous 
pumping for a water level response greater than 0.5 feet to be observed 2,000 
feet away. Therefore the likelihood that the faults would have influenced the 
pumping test results is very low. 

D6-8.5 Summary and Conclusions 

The goals of the aquifer pumping test program were 1) to evaluate the 
aquifer hydraulic characteristics of the coals and develop baseline data to be 
used for modeling and permitting purposes, 2) to evaluate the level of hydraulic 
communication between the coals and the underburden beneath the Masters 
Coal. The pumping test program successfully met both goals. As shown in 
Table D6-4, data from the pumping test was able to be successfully used to 
estimate the hydraulic conductivity and the storativity of the coal aquifers. The 
test also demonstrated the lack of hydraulic communication between the coal 
seams and the underburden at the test site. 
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D6-8.7 Certification 

I, Michael J. Evers, hereby certify that this report was prepared by myself or 
under my direct supervision and that it correctly represents the conditions 
described in the accompanying addendum which is provided to meet the 
requirements of the Wyoming Environmental Quality Act and its accompanying 
regulations. 
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T bl D6 1 W 11 C a e - e 1 ti I £ omp. e on n orma wn 
Depth to Depth to 

Top of Bottom of Total 
Geologic Unit Screen Screen Depth 

WeiiiD Monitored Well Type (ft bgs) (ft bgs) (ft) 

CRN-1 Carney Coal Pumped Well 88 108 109 
CRN-OB Carney Coal Observation 89 109 110 
MST-1 Masters Coal Pumped Well 115 120 122 

MST-OB Masters Coal Observation 116 121 122 
Masters Coal 

MST-UB Under burden Observation 130 140 142 
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Table D6-2. Pumping Test Drawdown and Response Summary for Masters Coal 
Pu . T t mptng es 

Time After Radial 
Initial Pump On for Distance 

Initial Water First from 
Depth Level Maximum Draw down Pumped 

to Water Elevation Draw down Response Well 
Well ID Well Type (ft) (ft amsl) (ft) (min) (ft) 

CRN-1 Observation 91.2 3621.5 +0.23 ft* No Response 14.1 

CRN-OB Observation 91.1 3621.9 +0.23 ft* No Response 29.8 
MST-1 Pumped 101.7 3610.7 10.4 0 0 

MST-OB Observation 102.3 3611.0 6.3 2 13.1 
MST-UB Observation 110.1 3602.0 0 No Response 14.1 

* Rising water levels during the test were attributed to changes in barometric pressure over the 
course of the test. Over the course of the test the barometric pressure measured at the Sheridan 
County Airport decreased by 0.31 feet. Assuming a similar change in barometric pressure occurred 
at the site, the water level in the observation wells would be expected to rise as a result. 
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Table D6-3. Pumping Test Drawdown and Response Summary for Carney Coal 
Pu . T t mpmg es 

Time After Radial 
Initial Pump On Distance 

Initial Water for First from 
Depth Level Maximum Drawdown Pumped 

to Water Elevation Drawdown Response Well 
Well ID Well Type (ft) (ft amsl) (ft) (min) (ft) 
CRN-1 Pumped Well 90.9 3621.8 6.1 0 0 

CRN-OB Observation 90.9 3622.1 2.9 2 15.7 
MST-1 Observation 101.8 3610.6 0 No Response 14.1 

MST-OB Observation 102.5 3610.8 +0.27* No Response 13.3 
MST-UB Observation 110.1 3602.0 +0.29* No Response 28.2 

* The rise in water level recorded in the MST-OB and MST-UB wells is attributed to the 
combined effects of continued water level recovery and barometric pressure changes, over 
the course of the test. The barometric pressure is estimated to have decreased by 0.19 
feet which would result in a rise in the water levels in the well. In addition, the Masters 
Coal wells were still recovering from the pumping test two days earlier which may also 
explain the water level recovery observed in the wells. 
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Table D6-4. Masters and Cruney Pumping Tests Summary of Hydraulic Characteristics 

Aquifer Hydraulic 
Transmissivity Thickness Conductivity Storativity 

Well ID Well Type Interpretation Method (ft2 /day) (ft) (ft/day) (unitless) 
Carney Coal Hydraulic Characteristics 

578409-CRN-1 Pumped Cooper Jacob Straight Line Drawdown 5.7 18 0.32 -
Theis Drawdown (Confined) 5.1 18 0.28 -

Theis Recoverv 5.2 18 0.29 -

578409-CRN-OB Observation Cooper Jacob Straight Line Drawdown 6.0 18 0.33 0.000343 
Theis Drawdown (Confmed) 5.9 18 0.33 0.000384 

Theis Recovery 5.6 18 0.31 -

Minimum 5.1 0.28 0.000343 
Maximum 6.0 0.33 0.000384 
Average 5.6 0.31 0.000364 

Masters Coal Hydraulic Characteristics. 
578409-MST-1 Pumped Cooper Jacob Straight Line Drawddwn 3.2 6 0.53 -

Theis Drawdown (Confmed) 3.2 6 0.53 -
Theis Recovery 2.9 6 0.48 -

578409-MST-OB Observation Cooper Jacob Straight Line Drawdown 3 .6 6 0 .6 0.000203 

Theis Drawdown (Confmed) 3.3 6 0.55 0.000294 
Theis Recovery 3.1 6 0.52 -

Minimum 2.9 0.48 0.000203 
Maximum 3.6 0.60 0.000294 
Average 3.2 0.54 0.000249 
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RAMACO Proposed Brook Mine Pumping Test Plan 
November 4, 2013 

INTRODUCTION 

This work plan details procedures to complete a pumping test on 

baseline monitor wells constructed as part of RAMACO's proposed Brook mine. 

The goal of the pumping test is to determine aquifer hydraulic properties for 

the Carney and Masters coal seams within the project area. 

PUMPING TEST PROGRAM 

Wells 

RAMACO has completed 2 wells in both the Carney and the Masters coal 

seams. In each coal seam one well will serve as a pumping well and the other 

will serve as an observation well. In both coal seams the observation well is 

located approximately 15 feet from the proposed pumping well. 

Antecedent Conditions 

The pumped well and the observation well will each be equipped with 

recording pressure transducers. These transducers will collect water level data 

continuously. The pressure transducers will be vented, which eliminates the 

barometric effects on the sensor. 

After the pressure transducers are installed in each well, water level data 

will be collected prior to the pumping test to establish antecedent conditions. 

Water level data will be collected for up to 24 hours prior to the test to 

demonstrate that aquifer conditions are stable. In order to evaluate aquifer 

stability, the pre-test hydrograph will be evaluated to determine if the observed 

water level changes are beyond what can be attributed to naturally occurring 

barometric effects. If water level changes are greater than barometric effects, 

the pre-test monitoring period will continue until background water level 

trends can be determined to properly evaluate test data. 
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Test Discharge Rate and Duration 

Anticipated pumping test constant discharge rates will range from 0.25 

to 5 gpm. The duration of the test may range from 12 to 24 hours as field 

conditions merit. Ultimate test duration will be determined in the field with the 

test duration adjusted as necessary to ensure a drawdown response is 

observed in the observation well. Typically, the minimum acceptable response 

in an observation will be one foot. Field data will be collected and analyzed in 

real time to determine if boundary or equilibrium conditions are encountered. 

Example field forms are included in Attachment D6-8-B. 

Discharge Management 

Water will be collected in a stock tank and used for livestock or wildlife 

water or used for irrigation in those instances that it meets WQD rules and 

regulations, Chapter 8, Table 1, Class I, II or III. Water will not be directly 

discharged in a manner that allows it reach waters of the state. 

TEST PROCEDURES AND METHODS OF ANALYSIS 

Two separate pumping tests are planned, one of which will occur in the 

Carney Coal seam and the other will occur in the Masters Coal seam. The 

procedures for each test are described in detail below. 

Water Level Measurement 

During each pumping test water levels within the pumped well and the 

observation well completed in the same coal seam will be measured with 

recording pressure transducers. The pressure transducers will be installed in 

the observation wells prior to the pumping test and aquifer stabilization will be 

evaluated before the test commences. Table 1 provides proposed pressure 

transducer specifications. Prior to the test, water levels will be measured to the 

nearest hundredth foot with an electronic water level probe and pressure 

transducers will be set to record head changes once per minute. After pumping 
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has ceased, water level measurement will continue through recovery of the 

pumped well. Typically, recovery will be defined as the point at which water 

levels in the pumping well reach 90 percent of the pre-pumping test levels. 

Depending on the specific aquifer conditions and the location of the well, 

recovery levels may be adjusted as necessary. All well response and discharge 

data will be recorded on the field form, an example of which is provided in 

Attachment D6-8-B. 

T bl 1 a e 0 M "t W 11 T Onl or e d rans ucer s "fi t" ipeCl lCa IOnS 
Well Type Transducer Parameters Accuracy 

Measured 
Pumping Well 50 psi Pressure level Press.± 0 .01% 

Production Observation 
15 psi Pressure level Press. ± 0 .01% Wells 

In order to determine the degree of hydrologic continuity between each 

coal seam, periodic manual water level measurements will be taken throughout 

each pumping test in the observation well completed in the adjacent coal seam. 

In order to determine whether the pumping test is actually influencing water 

levels in the adjacent coal seam, manual water levels will be collected during 

each stage of the pumping test which includes the pre-pumping stabilization 

stage, pumping stage, and aquifer recovery stage. 

Discharge Measurement 

Dole Valves will be used to maintain constant flow rates during the 

pumping tests. For the first eight hours of the test the flow will also be 

manually recorded using a stop watch and container of known volume by field 

personnel on intervals not exceeding two hours. Depending on the 

performance of the pumping well during the initial pumping period, the 

frequency of the manual flow verification may be reduced for the remainder of 

the pumping test. 

Field Measurement and Samples 

Field parameters (pH) will also be measured in conjunction with flow 

measurements. 
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Field Operations and Schedule 

The pumping test will be conducted using a portable generator to provide 

power to a pump installed within the pumping well. A typical pumping test 

could take up to six days. The exact test schedule may vary depending on 

actual aquifer conditions encountered at the pumping test location. Table 2 

summarizes a typical pumping test schedule. 

Table 2. Typical Pum})ing Test Schedule 

Transducer Stability Pump Test Recovery 
Installation Monitoring 

1 Day 1 Day 12-24 Hours Up to 3 Days 

Flow Management 

A dole valve will be used to maintain a constant flow rate. Pressure 

upstream of the dole valve will be measured throughout the pumping test to 

ensure the pressure is appropriate for accurate flow regulation through the 

dole valve. A manual valve installed upstream of the both the dole valve and 

the pressure gauge will allow for adjustment of the pressure and ultimately 

flow through the dole valve to ensure flow is maintained at a constant rate. 

Manual flow measurements using a bucket and stopwatch will be used to verify 

flow rates. 

METHODS OF ANALYSIS 

Pumping test results will be analyzed using the Cooper and Jacob (1946) 

method for the drawdown portion of the test and the Theis ( 1935) for the 

recovery portion of the test. 

Data will also be evaluated using the method(s) appropriate to the 

observed well responses. Depending upon the response recorded in the 

observation and pumping wells (i.e. confined, unconfined, leaky confined, and 

partial penetration). One or more of the following techniques will be used: 

• Non-leaky confined, Theis (1935); Cooper and Jacob (1946) 

• Leaky confined, Hantush and Jacob (1955) 
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• Leaky confined with storage in confining layer, Hantush (1960) 

• Partial penetration, Hantush (1964) 

• Unconfined, Neuman (1972, 1975) 
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ATTACHMENT D6-8-B 

Example Field Form 
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AQUIFER TEST FIELD DATA 

Project/Client _____________________________ _ 

Pumped Well No. ----------Observation Well No. -----------

Type of Pump Test: D Constant Discharge D Step-Drawdown 

Pumped Well Casing ID __________ inches 

Distance Between Pumped and Observation Wells feet 

Water Level Measurements by: D electric tape D pressure transducer 

Oischarge Measurements by: D bucket/stopwatch D flow meter D flume/weir 

Screen/Perforation lnterval(s) (below land surface) -----------------

Depth of Pump Intake (below land surface) feet 

Depth of Static Water Level (from measurement point) feet 

Height of Measurement Point (above land surface) feet 

Elevation of Measurement Point feet a.m.s.l. 

Pump On Date I I Time AM/PM 

Pump Off Date I I Time AM/PM 

Weather Conditions 

TFN 6 2/025 
RECD NOY 14,2014 

Test Performed by 

October 2014 Addendum D6-8-25 



DEQ 6-287

0 
(") 
I"T 
0 
C' 
Cb 
"'1 
1:\:) 
0 -

~~ 
~VVWCENG INEERING 

AQUIFER TEST FIELD DATA 

.f:>. Project/Client ----------------------- - ------- Well No. _ ______ _ 

TIME WATER LEVEL DATA Discharge 
(t) (s) (Q) Pipe 

Clock Elapsed Time Depth to Water Drawdown/ Discharge Pressure 
Date Time Since Pump ON or OFF (min) Below M.P. (ft) Recovery (ft) (<lDmf (PSI) COMMENTS 

~ .... 
~ 

-.y 

I ft:::::-=:: 
1:11 

a ~ 

~~ s:: "'C..._ a ~ 

~ .... c.n -
~ ..... I 
~ i ......-



DEQ 6-288

RAMACO 

October 2014 

ATTACHMENT D6-8-C 

Masters Pumping Test 
November 12, 2013 
Discharge Rate Data 
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AQUIFER TEST FIELD DATA 

Brook Mine 

Project/Client :....: _ ___..:..RA~M:..:.:.A....:.;C::::...O=-------------------------

Pumped Well No. ___ :..:..:M=S~T--1:....-____ Observation Well No. __ M= S_,_T--=O=B:o....::A_,Nc..:..:D=-...:..:M=So....:.T__;-U:....:B..___ 

Type of Pump Test: 1Z1 Constant Discharge D Step-Drawdown 

Pumped Well Casing ID ___ 4....:....'_' ____ inches 

Distance Between Pumped and Observation Wells 12.8' TO MST-08 AND 14' TO MST-UB feet 

Water Level Measurements by: 1Z1 electric tape 1Z1 pressure transducer 

Oischarge Measurements by: 1Z1 bucket/stopwatch D flow meter D flume/weir 

0.5 gpm dole valve with constant pressure of 10 psi on valve. 

Screen/Perforation lnterval(s) (below land surface) -----------------

Depth of Pump Intake (below land surface) ___ ___,_11...._.9._' ___ feet 

Depth of Static Water Level (from measurement point) __ ...:..;1 0=-1.:....:..6=8=-' _____ feet 

Height of Measurement Point (above land surface) ----=2.:...:.6'-'4_' ___ feet 

Elevation of Measurement Point _______ feet a.m.s.l. 

Pump On Date 11 I 12 I 13 Time 11 :11 @PM 

Pump Off Date 11 I 12 I 13 Time 9:57 AM@ 

Weather Conditions Cool and foggy early then sunny. 
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TestPerformedby --~R~a~y~M=o=o~re=s=-=an~d~R~o=d~F~u=lle=r~----------------

October 2014 Addendum D6-8-28 



DEQ 6-290

Starting WL = 101.68 

0 g. Pump On @ 11 : 12 
0 
c' 
(1) 
"1 

tv 
0 -

~~ 
~VVWCENGINEERING 

AQUIFER TEST FIELD DATA 

~Pr~e~CI~~ ~~~~~~~~~~C~O~~~~~~~~~~~~~~~~~~~~ WeiiNo. ~~~~M~S=T~-~1~~-

TIME WATER LEVEL DATA Discharge 

(t) (s) (Q) 
Pipe 

Pressure 
Clock Elapsed Time Depth to Water Drawdown/ Discharge (PSI) BUCKET TESTS 

Date Time Since Pump ON or OFF (min) Below M.P. (ft) Recovery (ft) (gpm) COMMENTS 

11-12-13 11 :19 7 MINUTES 104.67 2.99 0.32 10 PSI 3:05 FOR ONE GALLON 

11-12-13 11:25 13 MINUTES 105.10 3.42 

11-12-13 11 :30 18 MINUTES 0.33 10 PSI 3:01 FOR ONE GALLON 

11-12-13 11:31 19 MINUTES 105.88 4.2 

11-12-13 11:38 26 MINUTES 106.63 4.95 

11-12-13 11:50 38 MINUTES 107.40 5.72 

11-12-13 11:56 44 MINUTES 107.73 6.05 0.33 10 PSI 3:02 FOR ONE GALLON 

11-12-13 12:15 63 MINUTES 108.46 6.78 

11-12-13 12:22 71 MINUTES 108.71 7.03 

11-12-13 12:42 80 MINUTES 109.19 7.51 0.32 10 PSI 3:05 FOR ONE GALLON 

11-12-13 13:09 117 MINUTES 109.66 7.98 

11-12-13 13:23 131 MINUTES 109.87 8.19 

~ 11-12-13 13:41 149 MINUTES 110.07 8.39 0.33 10 PSI 
3:02 FOR ONE GALLON. INCREASED -- PRESSURE SLIGHTLY TO GET 10 PSI 

g 11-12-13 14:24 
,.,.., 

19~ MINUTES 110.58 8.9 0.34 10 PSI 2:56 FOR ONE GALLON 
~-

~ 11-12-13 15:10 -c. 238 MINUTES 110.93 9.25 10 PSI 
-~ 

~ 11-12-13 15:24 
c:D-

252 MINUTES 111.02 9.34 10 PSI <'-·~ 
~ 11-12-13 15:42 -~ 270 MINUTES 111.08 9.4 0.32 10 PSI 3:06 FOR ONE GALLON .... c:n 

\C 11-12-13 
.. 

16:06 !:::! 294 MINUTES 111.20 9.52 10 PSI -~ 



DEQ 6-291
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AQUIFER TEST FIELD DATA 

~Project/Client ____ _,_RA.:.....:.:.;M=A-=-C=-0=--------------------- Well No. MST-1 

TIME WATER LEVEL DATA Discharge 

(t) (s) (Q) 
Pipe 

Pressure 
Clock Elapsed Time Depth to Water Drawdown/ Discharge (PSI) BUCKET TESTS 

Date Time Since Pump ON or OFF (min) Below M.P. (ft) Recovery (ft) (gpm) COMMENTS 

11-12-13 16:50 338 MINUTES 111 .31 9.63 10 PSI 

11-12-13 17:07 355 MINUTES 111 .36 9.68 0.32 10 PSI 3:06 FOR ONE GALLON 

11-12-13 21 :47 635 MINUTES 112.00 10.32 0.32 10 PSI 3:10 FOR ONE GALLON 

11-12-13 21 :54 642 MINUTES 112.06 10.38 10 PSI 

Pulled pump out of well at approximately 21:57. When we pulled the pump it was leaking water 
back into the well from the discharge line so there is a chance that until 21:59, there could have 
been rapid increases in water levels from pulling the pump. 
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DEQ 6-292

RAMACO 

October 2014 

ATTACHMENT D6-8-D 

Carney Pumping Test 
November 14, 2013 
Discharge Rate Data 

Brook Mine 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum 06-8-31 



DEQ 6-293

RAMACO Brook Mine 

/'/' 
~WWCENG INEERING 

AQUIFER TEST FIELD DATA 

Project/Client .:.-: _ _..:....RA!!,...!!.!M=A...:..::C=O=--------------------------

Pumped Well No. _ __;C:::..::R...:.:N...._-__.1 _____ Observation Well No. ---=C_,_R:..:....N=---0=8 _____ _ 

Type of Pump Test: 1Z1 Constant Discharge D Step-Drawdown 

Pumped Well Casing ID ----=-5_" ....,_(n=o'"'"'m"'"'"i~na=l"-) ___ inches 

Distance Between Pumped and Observation Wells ---------'1=-=5-=-.4.:.-' _____ feet 

Water Level Measurements by: 1Z1 electric tape 1Zl pressure transducer 

Oischarge Measurements by: 1Z1 bucket/stopwatch D flow meter D flume/weir 

0.5 gpm dole valve continuously maintaining 10 psi ahead of dole valve. 

Screen/Perforation lnterval(s) (below land surface) -----------------

Depth of Pump Intake (below land surface) --=e=s=tim:...:..=a=te=d=-=a=t--=1-=0-=-5_,' (..,_,n=o-=a=c=tu=a:..:....l.:....:..m=e=a=su=r-=e..:...:.m=e'-'-'n=t) __ feet 

Depth of Static Water Level (from measurement point) __ 9=-0=·-=-94....:...' ___ feet 

Height of Measurement Point (above land surface) ----=2=.5=5'--' ___ feet 

Elevation of Measurement Point _______ feet a.m.s.l. 

Pump On Date 11 I 14 I 13 Time 8:41 @PM 

Pump Off Date 11 I 14 I 13 Time 7:35 AM@ 

Weather Conditions Chilly in morning then partly cloudy. sunny warming into the 50's. 

TFN 6 2/025 
RECD NOV 14,2014 

TestPerformedby ---~R=a~y~M=o=o~ffi=s~a.:....:..nd~R=o=d~F-=u=lle=r~-----------------

October 2014 Addendum 06-8-32 



DEQ 6-294

Starting WL = 90.94 

AQUIFER TEST FIELD DATA 

CRN-1 

TIME WATER LEVEL DATA Discharge 

(t) (s) (Q) 
Pipe 

Pressure 
Clock Elapsed Time Depth to Water Drawdown/ Discharge (PSI) BUCKET TESTS 

Date Time Since Pump ON or OFF (min) Below M.P. (ft) Recovery (ft) (gpm) COMMENTS 

11-14-13 08:41 0 90.94 -0.33 

11-14-13 08:50 9 MINUTES 0.32 10 PSI ONE GALLON FOR 3:10 

11-14-13 08:52 PUMP SHUT OFF 

11-14-13 RESTARTED 

11-14-13 09:00 PUMP SHUT OFF PULLED PUMP OUT APPROX 4' TO GET OUT OF MUD 

11-14-13 09:03 RESTARTED 

11-14-13 09:08 27 MINUTES 93.56 2.62 0.33 10 PSI 

11-14-13 09:14 33 MINUTES 94.02 0.35 12 PSI 
2:50 FOR ONE GALLON REDUCED 
PRESSURE 

11-14-13 09:27 46 MINUTES 94.31 3.37 0.31 9 PSI 
3:14 FOR ONE GALLON ADJUSTED TO 
10 PSI 

11-14-13 09:39 58 MINUTES 94.70 3.76 0.33 3:00 FOR ONE GALLON 

11-14-13 10:01 80 MINUTES 95.47 4.53 10 PSI 

11-14-13 10:13 92 MINUTES 95.69 4.75 10 PSI 

§: 11-14-13 10:27 
::::a-e 

106 MINUTES 95.87 4.93 ~..., 
Cb 

.:;:; 148 MINUTES ~ 11-14-13 11 :09 95.96 5.02 0.32 10 PSI 3:06 FOR ONE GALLON 
s:: 

~~ 162 MINUTES 8 11-14-13 11 :23 96.07 5.13 10 PSI 

~ 11-14-13 11:36 -~ 175 MINUTES 96.18 5.24 10 PSI 

~ 11-14-13 11 :50 --· 5.32 10 PSI ~ 189 MINUTES 96.26 - c::t 11-14-13 12:22 - 221 MINUTES 96.40 5.1 0.32 3:05 FOR ONE GALLON -



DEQ 6-295
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~WWCENG INEERING 

AQUIFER TEST FIELD DATA 

~Pr~e~Ciie~ ~~~~~~~M~A~C~O~~~~~~~~~~~~~~~~~~~~ WeiiNo. CRN-1 

TIME WATER LEVEL DATA Discharge 

(t) (s) (Q) 
Pipe 

Pressure 
Clock Elapsed Time Depth to Water Drawdown/ Discharge (PSI) BUCKET TESTS 

Date Time Since Pump ON or OFF (min) Below M.P. (ft) Recovery (ft) (gpm) COMMENTS 

11-14-13 12:33 232 96.44 5.5 0.32 10 PSI 

11-14-13 16:40 479 96.95 6.1 10 PSI 

11-14-13 16:57 496 96.95 0.31 10 PSI 
3:11 FOR ONE GALLON SLIGHTLY 
INCREASED FLOW 

11-14-13 17:55 554 97.15 6.21 10 PSI 

11-14-13 19:18 577 97.27 10 PSI 

11-14-13 19:33 592 97.26 0.33 10 PSI 3:00 FOR ONE GALLON 

Shut off pump at 19:35, 5.25 psi above transducer at the end. 
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DEQ 6-296

RAMACO Brook Mine 

ATTACHMENT 06-8-E 

Masters Wells Groundwater Level Hydrographs 

TFN 6 2/025 
RECD NOV 14r2014 

October 2014 Addendum D6-8-35 
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DEQ 6-303

RAMACO Brook Mine 

ATTACHMENT D6-8-F 

Carney Wells Groundwater Level Hydrographs 

TFN 8 2/025 
RECD HOY 14,2014 

October 2014 Addendum D6-8-38 
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DEQ 6-306

RAMACO 

October 2014 

ATTACHMENT D6-8-G 

Section 9 Aquifer Pumping Test 
Observation Well 578409-MST-OB 

Plots of Time-Drawdown and Analyses 

Brook Mine 

TFN 6 2/025 
RECD HOY 14,2014 
Addendum D6-8-41 
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Time (min) 

578409-MST -OB 
Observation Well 
Distance from Pumping Well: 12.8 ft 
Pump On: 11/12/13 at 11:12 am 
Pumping Duration: 644 minutes 
Pumping Rate: 0.33 gpm 
Transmissivity: 3.6 ft"2/day 
Aquifer Thickness: 6 feet 
Hydraulic Conductivity: 0.60 ft/day 
Storativity: 2.03 x 1 0"-4 
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578409-MST -08 
Observation Well 

X 

Distance from Pumping Well: 12.8 ft 
Pump On: 11/12/13 at 11:12 am 
Pumping Duration: 644 minutes 
Pumping Rate: 0.33 gpm 
Transmissivity: 3.1 ft"2/day 
Aquifer Thickness: 6 feet 
Hydraulic Conductivity: 0.52 ft/day 

103 

t=Time since pumping started 

t=Tim since pumping stopped 
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578409-MST -OB 
Observation Well 
Distance from Pumping Well: 12.8 ft 
Pump On: 11/12/13 at 11:12 am 
Pumping Duration: 644 minutes 
Pumping Rate: 0.33 gpm 
Transmissivity: 3.3 ft"2/day 
Aquifer Thickness: 6 feet 
Hydraulic Conductivity: 0.55 ft/day 
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DEQ 6-310

RAMACO 

L.! 

October 2014 

ATTACHMENT D6-8-H 

Section 9 Aquifer Pumping Test 
Pumped Well 578409-MST-1 

Plots of Time-Drawdown and Analyses 

Brook Mine 

TFN 8 2/025 
RECD NOV 14,2014 

Addendum D6-8-45 
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Time (min) 

578409-MST -1 
Pumping Well 
Pump On: 11/12/13 at 11:12 am 
Pumping Duration: 644 minutes 
Pumping Rate: 0.33 gpm 
Transmissivity: 3.2 ft"2/day 
Aquifer Thickness: 6 feet 
Hydraulic Conductivity: 0.53 ft/day 
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578409-MST -1 
Pumping Well 
Pump On: 11/12/13 at 11:12 am 
Pumping Duration: 644 minutes 
Pumping Rate: 0.33 gpm 
Transmissivity: 3.2 ftA2fday 
Aquifer Thickness: 6 feet 
Hydraulic Conductivity: 0.53 ft/day 
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DEQ 6-314

RAMACO 

October 2014 

ATTACHMENT D6-8-I 

Section 9 Aquifer Pumping Test 
Observation Well 578409-CRN-OB 

Plots of Time-Drawdown and Analyses 

Brook Mine 

TF N 8 2/025 
RE CD NOV 14,2014 

Addendum D6-8-49 
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578409-CRN-1 
Observation Well 
Distance from Pumping Well: 15.4 ft 
Pump On: 11/14/13 at 8:41 am 
Pumping Duration: 646 minutes 
Pumping Rate: 0.33 gpm 
Transmissivity: 6.0 ftA2/day 
Aquifer Thickness: 18 feet 
Hydraulic Conductivity: 0.33 ftlday 
Storativity: 3.43 x 1 OA-4 
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Attachment D6-8-K Field Water Level Measurements vs. Barometric Pressure 

W t Le 1 M a er ve s easure d. Durin th M m . lg e asters CalPu 0 _mpmg T C est d B to om pare 0 p arometnc res sure 

Measurement 1 1a (ft) 1b 1c 1d 1e lf 1g 

Date 11/11/2013 11/12/2013 11/12/2013 11} 12/13 11/12/2013 11/12/2013 11/13/2013 

Time 3 :00 10:30 13:00 15:05 17:00 21:30 16:20 

MSTUB 110.08 110.07 110.05 110.07 110.09 110.08 110.08 

Depth to Water MST-1 101.67 101.68 102.26 

From Well TOC MST-OB 102.3 102.33 106.33 107.58 108.1 108.83 102.9 
(ft) 

CRN 91.17 91.16 91.12 91.09 91.08 91.05 90.94 

CRN-OB 91.1 91.1 91.07 91.04 91 91 90.87 
Barometric Pressure (ft) 

H203 34.44 34.50 34.45 34.45 34.40 34.27 34.13 

Pressure change (ft) 0 .00 0.07 0.01 0 .01 -0.03 -0.17 -0.31 

1M Water Leve s easure dD unng th Ca e mey Cal 0 Pumpm g T C est om pare d B to arometnc Pressure 

Measurement! 2a 2b 2c 2d 2e 2f 2g 

Date 11/14/13 11/14/13 11 / 14/13 11/14/13 11/14/13 11/14/13 11/16/13 

Tim e 7:55 9:50 11:16 12:26 17:00 19:22 8:09 

MSTUB 110.13 110.15 110.15 110.14 110.15 110.14 110.07 

MST-12 101.83 101.8 101.76 101.72 101.6 101.56 100.87 
Depth to Water 
From TOC (ft) MST-OB2 102.48 102.45 102.4 103.35 102.24 102.19 101.55 

CRN 90.94 95.37 90.37 

CRN-OB 90.88 92.09 92.98 93.31 93.83 93.97 90.42 
Barometric Pressure (ft) 

H203 34.09 34.09 34.04 34.02 33.96 33.89 33.24 

Pressure change (ft) 0.00 0.00 -0.05 -0.07 -0.12 -0.19 -0.85 
1 All measurements were taken With a hand operated electromc depth meter. 
2 Water levels in the MST -1 and MST-OB wells were still recovering from the pumping test performed on 11/12/13. 
3 Barometric pressure recorded at the Sheridan County airport AWOS (approximately 10 miles south of the well cluster). Data downloaded from NOAA. 

http: I jwww.ncdc.noaa.gov I data-access /land-based -station -datajland -based -datasets I automated -weather-observing-system -awos 

Difference 
(1g-1a) 

0 

-0.59 

-0.6 

0.23 

0.23 

-0.31 

-0.31 

Difference 
(2g-2aJ 

0.06 

0.96 

0.93 

0 .57 

0.46 

-0.85 

-0.85 

Note: The underbuden well (MST UB) did not respond to barometric changes to the same degree that the other wells did. Since the underburden water bearing 
unit has a very low yield, the well would not be able to respond to barometric pressure affects as quickly. Thus, the lack of barometric response in the 
underburden is attributed to the decreased barometric efficiency of the underburdem water bearing unit. Also, in between the Masters and Carney pumping 
tests, equipment was removed from the underburden well. The removal of the equipment and slow recovery rate in the well was attributed to the slight drop in 
water level in the MST UB well between tests. 
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Table D6-1 Collected Groundwater Elevations 

StationName 
Measuring Point Drill Hole TD Ground Coordinates Water Elevation (ft MSL) 

Elevation (ft) Elevation (ft) 
Northing Easting 3Q13 4Q13 1Q14 2Q14 

578408-CRN 3 ,890.0 3,791.7 1,394,416 1,941,810 3,802.3 3,802.3 3,802.3 3,802.3 
578408-MST 3 ,890.5 3,770.3 1,394,423 1,941,802 3,786.0 3,784.6 3,787.6 3,790.7 
578409-CRN 3,712.7 3,602.2 1,399,549 1,940,097 3,622.9 3,622.0 3,622.0 3,622.8 

578409-CRN-OB 3 ,713.0 3,601.7 1,399,538 1,940,108 3,627.0 3,622.2 3,622.2 3,623.1 
578409-MST -OB 3,713.3 3,589.5 1,399,547 1,940,085 3,611.5 3,611.6 3,611.2 3,611.8 

578409-MST 3 ,712.4 3,589.6 1,399,559 1,940,088 3,611.2 3,611.3 3,611.2 3,611.5 
578409-UBN 3,712.1 3,570.9 1,399,568 1,940,077 3,603.7 3,601.9 3,601.9 3,601.7 

578415-CRN-MST 3,614.3 3,470.6 1,404,292 1,936,078 3,491.5 3,491.6 3,492.3 3,493.1 
578417-CRN 3,929.1 3,786.7 1,391,364 1,939,152 3,796.0 3,795.8 3,796.0 3,795.6 
578417-MST 3,928.7 3,764.9 1,391,382 1,939,175 3,767.9 3,768.2 3,768.5 3,768.2 
578418-AL 3,690.2 3,665.7 1,386,058 1,935,962 3,669.6 3,669.4 3,669.6 3,670.1 

578418-CRN 3,884.5 3,730.7 1,387,102 1,936,928 3,737.8 3 ,738.0 3,737.9 3 ,737.9 
578418-MST 3,885.8 3,700.1 1,387,131 1,936,923 3,701.5 3 ,701.4 3,701.4 3,701.3 
578510-CRN 3,965.4 3 ,872.7 1,371,807 1,941 ,542 3,873.2 Dry Dry Dry 
578510-MST 3 ,964.4 3 ,817.2 1,371,823 1,941 ,558 3,821.0 3 ,818.3 3,818.1 3 ,818.1 
578511-CRN 3 ,896.1 3 ,767.2 1,377,926 1,940,246 3,776.6 3,776.5 3,776.5 3 ,776.5 
578511-MST 3 ,896.4 3,738.4 1,377,945 1,940,244 3 ,746.3 3 ,746.3 Dry 3 ,746.5 
578512-AL 3 ,760.5 3 ,739.3 1,381 ,530 1,940,880 3,756.5 3,756.7 3,756.8 3,756.9 

578512-CRN 3 ,932.5 3,882.7 1,382,758 1,943,160 Dry Dry Dry Dry 
578512-MST 3 ,932.7 3,817.7 1,382,743 1,943 ,172 3,820.8 3,820.8 3,820.8 3 ,820.8 
578513-AL 3,724.0 3,703.2 1,383,970 1,938,634 3,714.5 3,714.6 3,716.3 3,717.8 

578513-MST 3,850.6 3,706.6 1,381,680 1,938,341 3,742.4 3,742.1 3,741.8 3,742.7 
578513-CRN 3,850.0 3,732.7 1,381,665 1,938,329 3,733.5 3,733.0 3,733.1 3,733.2 
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DEQ 6-345
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DEQ 6-346
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DEQ 6-347
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DEQ 6-348
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DEQ 6-350

RAMACO Brook Mine 

ADDENDUM D6-10 

Groundwater Quality 

TFN 6 2/025 
R·ECD lfOY 14,2014 

October 2014 Addendum D6-10-1 



DEQ 6-351

~RAMACO 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ---=6:.....:.Uf....:...c..-~~7.L.....loB~i-=O...J.B.£.__-~C=/UI.~~----4/~- ~--· -· -JO :--Project._...::,~~~~-==-=:.!IIIL.----------

Location --- ----------------
W.O.# _____________ _ 

Sample ID# ..StJt f£1 8fo8 -eM ~t Date Sampled_ I_IJ-----''----er __ ...:..../ __ 13 __ _ 

Well Depth 98, 2 7 ft below MP Depth to Water (below MP) 8 7, (9 ~ ft 

Time /ftS" am@ Date /(') <f I /3 

At least V, I} bore volumes have been evacuated before sampling 

' Submersible pump '{ff~ J Sampling method 

'Tap ' Bailer -----

Pump intake or bailer set at _ 9..:........=."--- ft below MP. 

Time 1!340 am<§) 

Casing Diameter 2.... in 

Casing Volume -?[I{ gal 

DISCHARGE RATE 

_______ gpm 

X 0.00223 _ _ -=...:...::....=..::=--

cfs 

1bing (type: __,f.'-'~~-=--::..· _ _ _ _ ). ( New o{;-~r-e-vi-ou-s-ly-u-se_J...., was used to collect all samples @ r no ) 

and all field measurements {B>r no ). Tubing used only for ~1 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) Cumhoslcm) (oc) CNTU) (nearest 0.01 ft) (gallons) (gpm) 

1530 1.&3 21{-70 /?;.~ 110 - 1 150M'-/30 

;S"ifo 1.1Cf ~ '(~() 1~.~ 3'10 - ~3.v ~ 

Pumping Start Time /5) 5 WL Pumping End Time ____ _ WL __ __ 

Comments: W~ ~~ - ?t 0 ~ 

Form completed by: ,~~ Witnessed by: 

October 2014 

TFN 6 2/025 
RECD NOV 14.2014 

Addendum D6-10-2 
K;IWWCIAOMIFORMS\Monllor WeU Sa11'91e Form.doc 



DEQ 6-352

~MACO 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Sampling Point _ _ --=:6==-/111:........!...._,5"--7.L.....L.ooB'-'1:~o.::::B_-___:_:_h1'--":2""--T.__- '-I _ 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Location ~---------------- W.O.# e(O 12> 139-0 '7 

Sample ID# Date Sampled /0 I i 13 Time /BOO am~ 

De~rlbeSam~~gPoi~ ~----~G~~~L~~~-·~~~~~~~~~~------------

Well Depth j,j(), :P ft below MP Depth to Water (below MP) /ql/. 19 ft Casing Diameter e..- in 

Date 1 () I 9 I 1 3 Time 1 'fl {) am ~ Casing Volume nA gal 

At least --?1/1- bore volumes have been evacuated before sampling DISCHARGE RATE 

Sampling method ' Submersible pump ' [ 6 fk rfl t1' ~....,__ J __________ gpm 

'Tap ' Bailer - ---- X 0.00223 __ ....;:_;_;:....:..:::::.=..=.. __ 

Pump intake or bailer set at ----=-1_,_/ V=--_ft below MP. cfs 

!bing (type: ---'-f.iL.~~=~:.....=---)· ( New oi ~eviously used) was used to collect all samples ar no ) 

and all field measurements @r no ). Tubing used only for __ "?-t.:........::...:_A-.!.._ ______________ _ 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature 

("C) 
Turbidity Water level Removed from Well Rate 

Time (units) (&~mhos/em) (NTUl 

1'-/50 7,1<J .,7~80 
'"· 2-

7'79 

/§IJ() 7.36 ..:l~BD /3.7 5S".;J. 

Pumping Start Time 1¥!> s- WL ___ _ 

Comments: W~ v~ ~ 

Form completed by: 

October 2014 

(nearest 0.01 ttl Caallons) (gpm) 

-- ~ 1'5?1"11../..30 

-- ~3.o ~ 

Pumping End Time _______ __ WL ---
~()~ 

Witnessed by: 

TFN62/025 
RECD NOV 14.2014 

Addendum D6-10-3 
K:IWWCIAOM\FORMS\Monitor Well SaiTf!le Form.doc 



DEQ 6-353

~RAMACO -if -1/lO ,4~.f..£ 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point SPit 5'1 ~ tf 0 <f - CM -I Project Q~ 

Location -------- - ------- W.O.#_---'ci?l<::.!....:'t?---'/'-=...3=-'-/=3:::_Cf-'--.---'-f)-7L--____ _ 

Sample ID~ Date Sampled-~=:::........:.---=-----'--'""--- Time ______ am pm 

Well Depth //0. 55' ft below MP Depth to Water (below MP) B 1, 7 7 ft Casing Diameter ____ in 

Date / /) Cf I /3 Time J /r; ;(0 am(§'Y Casing Volume gal 
----

At least bore volumes have been evacuated before sampling DISCHARGE RATE ----

Sampling method ' Submersible pump _______ gpm 

'Tap ' Bailer X 0.00223 -----

Pump intake or bailer set at ---- ft below MP. cfs 

'ubing (type: __________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

nme (units) (pmhoslcm) (oC) (NTU) (nearest 0.01 ft) (gallons) (gpm) 

Pumping Start Time B1IJi WL ---- Pumping End Time ____ _ WL __ _ 

Comments: 'YLo ~~4 4~-eJ 6iM.fL7SW£1 -Ct<IJ -oB-I 
::7?V~ ~ ~ ../,;&.-? ofJ w~ wt~-<"& ~ ~-I() 

Form completed by: , Witnessed by: 

October 2014 

TFN 6 2/025 
REGD NOV 14,20 14 

Addendum D6-10-4 
K:IWWCIADMIFORMSIMonitorWell Sa!T1lle FOflTI.doc 



DEQ 6-354

~MACO 

·~~ 
WWCENGINEERING 

SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ~Vti S 7 B cf 0 f -eM - () 1!2 -I Project,_......;~=-.:::~::....:.......-=-.=..:=----------
Location W.O.# c:< t:J I 3/3q -0 7 

oi!J -I 
Sample ID# ~IA15'7f3Lftlj-C1UJ ~ Date Sampled /tJ fO I ; .3 Time i$ 093@pm 

Describe Sampling Point bw ~ lA..) d.,( 

Well Depth /II. ~.3 ft below MP Depth to Water (below MP) 8 5, '1-J ft 

Time I~ ;l f) am&JY Date I() I 1 I 1 ?; 

Sampling method 

_ _:.11---L.:._/t-1--_bore volumes have been evacuated before sampling 

• Subme<Siblepump ·~.#~} 
At least 

'Tap ' Bailer - - ---

Pump intake or bailer set at lor:7' ft below MP. 

Casing Diameter !!5 in 

Casing Volume ??If gal 

DISCHARGE RATE 

___ _ _ __ gpm 

X 0.00223 

cfs 

'Jbing (type: Tk~ ). ( New o§viously used j was used to collect all samples §r no ) 

and all field measurements §r no ). Tubing used only for _ ___,??'::....L.I,A::..L_ ___ __________ _ 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Co1T8Cted of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) (umhos/cm) (•c) (NTU) (nearest 0.01 ft) Caallons) (gpm) 

OC/~5 7,q3 l'fq/ /~.~ 1'f.7 - t /'57:?~A-~L./ 80 

tJ935 S ,o'/ /~77 /().?; Cft,Cf - -;t:- 3.0 ~ 

Pumping Start Time OVO WL Pumping End Time _ ___ _ WL __ _ 

Comments: W~ ~~ - ~ ~ 

Form completed by: Witnessed by: 

October 2014 

TFN82/825 
0 NOV 14,2014 

Addendum D6-10-5 
K:IWWCIADMIFORMSIMonltor Well Sal11lie Form. doc 



DEQ 6-355

~RAMACO 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307} 672-0761 

Project 9~ 

Location -------------- --- W.O.# .;l.tJ/3/.39 - 0? 
Sample ID# gnt~78'ft'1 -M;>f~ I Date Sampled /0 I Cf 13 Time _ ___;_/ _7_5_ 0 __ ~a~ 

Describe Sampling Point G;,u) ~ W~ 

Well Depth /22.8 ~ ft below MP Depth to Water (below MP) It;/, 18 ft Casing Diameter s- in 

Date I 0 I CZ I I 3 Time 1' 10 am pm Casing Volume ?t ,f gal 

I 

At least ~ /1= bore volumes have been evacuated before sampling I DISCHARGE RATE 

Sampling method I Submersible pump _ _ _________ gpm 

I Tap 1 Bailer X 0.00223 - ------- - - -----

Pump intake or bailer set at lib ft below MP. cfs 

1bing (type: --<-~-=~'-----'-.;...___-· _ __ }. ( New <(Previously useijwas used to collect all samples{Eipr no } 

and all field measurements §r no }. Tubing used only for _ _ -1-1--=-/1---=------------------

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) (pmhoslcm) (oc) (NTU) (nearest 0.01 ft) (gallons) (gpm) 

1720 8.'1-7 3.1./60 1'1. 2.. ~1.Z.. - ~ /5DV£~1./3 

'1 ?;)t) s.t~'f 2.'!-6V 13,l:f 76. I - ~.tO ~ 

Pumping Start Time 11 0 b WL Pumping End Time _____ __ WL __ _ 

Comments: W~ ~~ - ~ ~ 

Form completed by: itnessed by: 

October 2014 

TFN 8 2,'025 
ECD NOV 14.2014 

Addendum D6-10-6 
K:IWWCIADM\FORMS\Monitor Well Se!T1lie Form.doc 



DEQ 6-356

~ RAMACO -7¥ rf_o ~~ 

~/'WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ~ 141 5" '7 B'fOCf- 1'111 :tr- 0 /!) - I Project _ ___:;a=-=~__;· ~:..______::....:::___ ________ _ 

Location ------------------

Sample ID# ~ Date Sampled __ ----'---'----- Time am pm - -----

~~~~m~~~t ----~'~W~~=~~-~~~~·~~u&J~~~~-------------

Well Depth /~3.80 ft below MP 

Date I 0 I Cf I I 3 

Depth to Water (below MP) Ia I. 8"3 ft 

Time /~1~ am pm 

At least bore volumes have been evacuated before sampling ----

Sampling method ' Submersible pump 

'Tap ' Bailer ---- -

Pump intake or bailer set at ft below MP. ----

Casing Diameter ____ in 

Casing Volume gal ----
DISCHARGE RATE 

_______ gpm 

X 0.00223 __ --=-.:...;:.....:..::=.:::._ __ 

cfs 

tbing (type: _________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) (pmhos/cm) (oc) (NTU) _inearest 0.01 ft) (gallons) (gpm) 

Pumping Start Time _____ WL _ _ _ _ Pumping End Time ____ _ WL ---
Comments: 

TFN 6 21025 
RECD NOV 14,2014 

Form completed by: 

October 2014 
~ltnessedby: 

Addendum D6- 10-7 
K:IWWCIADMIFORMS\Monilor Well Sa"1!1e Form.doc: 



DEQ 6-357

~RAMACO 

~/'-VVWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point £:,1416'1 BefCJ't- MAl -I Project._-----L.~=-.:=-..::.....:.:~=~-------
Location - - -------------- - W .o.# _ ____!.;2=-=-o.L.!!t3~1.3~q._-_;0=--..!..7 ____ _ 

Sample ID# !li11G78'1l/l-?t!JN -1 Date Sampled /f) I /0 I t3 Time I tJ 30 @pm 

Describe Sampling Point 6t,u ~ L.J..d.J' 

Well Depth /"//, 20 ft below MP Depth to Water (below MP) toB • 'I'/ ft Casing Diameter_ ;;_...:;___ in 

Date /0 'f I 13 Time / ~ 3 0 am{!5J Casing Volume gal 

At least "?z 1}- bore volumes have been evacuated before sampling 

Sampling _m_e-th_o!L.d-L-- ' Submersible pump ' ~~] 
DISCHARGE RATE 

________ gpm 

'Tap ' Bailer X 0.00223 - - ---

Pump intake or bailer set at __._I =3'---0 __ ft below MP. cfs -----
lbing (type: __ ..LE--=~=:..-=....-_:_· ____ ). ( New o previously used was used to collect all samples~r no) 

and all field measurements Sr no). Tubing used only for -----='11~/C..J....._ ____________ _ 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) (umhoa/cml (oc) (NTU) (nearest 0.01 ft) (a allons) (gpm) 

/015'" B. 7 2. 11 "10 ,,., 5.3'1 -- f /5VM0 

/0~0 e.?'f ~I/O /Do'1 1.&/ - ~~.s- ~ 

Pumping Start Time I o tJO WL Pumping End Time _____ _ WL __ _ 

Comments: W~ C ~- - --z.u; ~ 

- Witnessed by: 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum D6-10-8 
K:IWWCIADM\FORMSIMonltor Well Sar!"flle Form.doc 



DEQ 6-358

~RAMACO 

~/'-WWCENGINEERING 
SAMPLING INFORMATION 

Sampling Point 8 m 6 78 tf Is .... /filS/ /CI<Aj - I 
I 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Location W.O.#_-=....:__.:....=:.....t....:::::......J~.io£....-'-------

Sample ID#~~ 5 '181(-1£"-~~ iate Sampled /0 I~ I I /~ Time I 2 tO 

DescribeSamplingPoint Gw ~ w4(; 

Well Depth 1'1.1. 7tJ ft below MP Depth to Water (below MP) /2;;? 95ft Casing Diameter .!J in 

Date / p I .3 L I 1 b Time /:2. ~0 am{§) Casing Volume ?? 1/- gal 

At least bore volumes have been evacuated before sampling DISCHARGE RATE - - - -

Sampling method , Submersiblepump ' L~~..,_\ _________ gpm 

'Tap ' Bailer X 0.00223 --- - - - --------

Pump intake or bailer set at I "-1-tJ ft below MP. cfs 

Jbing (type: P~ ). ( New o§viously used) was used to collect all samplest!E)x no ) 

and all field measurements§r no ). Tubing used only for --=41A::.....-.~-----------------------

Temperature Turbidity 

~~.s -

Pumping ~tart Time I Z 10 WL Pumping End Time WL __ _ 

Comments: ~ ~ 1-V~ h~ ~ t,J~ {m~~V 
- w~ -1~ --?vo ~ 

Form completed by: a~~ Witnessed by: 

October 2014 

TFN 6 2/025 
RECD NOV 14,2014 

Addendu m D6-10-9 
K:\WWCIADMIFORMS\Monilor Well San,lle Form.doc 



DEQ 6-359

~ RAMACO * 11/) ~.lt_ 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

sampling Point _6~~~~'----'7'--'t3:::.-tf4-Jtt...::'q_--=-'-"....:...:6~n~rYW=-"---_,_! _ _ _ 
( 

Project __ ..;.:a::........::~;_:;_~==------------
Location - ----------- - - ---- w.o.#_-=~=---'tJ_:t.3:...!.1-=3~1~--=o:.....:....7 _____ _ 

Sample 10# Date Sampled __ -----'---'----- Time _ _ ____ am pm 

Describe Sampling Point 

Well Depth ___ ft below MP Depth to Water (below MP) ____ ft Casing Diameter _ ___ in 

Date Time am pm Casing Volume gal 
- ---- ----

At least bore volumes have been evacuated before sampling DISCHARGE RATE ----

Sampling method ' Submersible pump ________ gpm 

X 0.00223 ___ ..::._::_"-'-'---'Tap ' Bailer -----

Pump intake or bailer set at ____ ft below MP. cfs 

,bing (type: __________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 
Temperature 

Corrected 
PH Conductance Temperature Turbidity 

Time (units) (i~mhoa/cm) (oc) (NTU) 

Form completed by: 

Water level 
(nearest 0.01 ft) 

Cumulative Volume 
of Water Pumping 

Removed from Well Rate 
(gallons) (gpm) 

TF 
RECD NOV 14.2014 

Addendum 06-10-10 
K:IWWC\ADMIFORMS\Monltor Well Sa1!111e FOIITl.dOC 



DEQ 6-360

~RAMACO 

~/"WWCENGINEERING 
SAMPLING INFORMATION 

Sampling Point !2m 5 78 tIS- /fASI/CIUJ - I 
) 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Location W.O.# o:?t?/3!31 ·O 7 
Sample ID#~~ 5'18/fi£"-J~t:S~ iate Sampled /0 I a I I 1.5 Time I:? to 
DescribeSamplingPoint Gw ~ w~ 

Well Depth If.:!. 7tJ ft below MP Depth to Water (below MP) I~ 86'1t Casing Diameter !3 in 

Date / p I 3/ I 1 b Time /:2. ~0 am(§) Casing Volume ?] If gal 

At least bore volumes have been evacuated before sampling DISCHARGE RATE 

Sampling method 

----
, Submersible pump ' [iS/~\ ________ gpm 

' Bailer --- --'Tap X 0.00223 _ _ ....::....:...:.....:..::=.=. __ 

Pump intake or bailer set at /~ ftbelow MP. cfs 

1bing (type: P~ ). ( New o{jieviously used p was used to collect all samples~r no ) 

and all field measurementser no ). Tubing used only for _.....:4VI:~.L..----------------

-

Pumping Start Time I Z 10 WL Pumping End Time WL 

Comments: ~~IV~ h.~ ..u- t.J..d.R {m~-~--V 
- w~ -1~ - ?ko ~ 

Form completed by: Jd.. ~~ W~nessed by: 

October 2014 

tFR 6 2/025 
RECD NOV 14,201 4 

Addendum 06-10-11 
K:IWWCIADMIFORMSIMonitor Well Sa~e Form.doc 



DEQ 6-361

~RAMACO 

~/'WWCENGINEERING 
SAMPLING INFORMATION 

Sampling Point !2m 6 78 tf IS- ~sr/CJu.,J -I 
) 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Location W.O.# _ __;;__;....;;;.;;.........._,____.'--__ _._ _____ _ 

SampleiD#!i~578/ft:b-~~JateSampled /0 Ia/ 11.2 Time l:<tCJ am(§) 

DescribeSamplingPoint Gw ~ w~ 

Well Depth 1'/-.3. 7tJ ft below MP Depth to Water (below MP) I~ B5lt Casing Diameter .!3 in 

Date / p I J / I 1 ~ Time j :2. "0 am(§) Casing Volume ?} 1/- gal 

At least bore volumes have been evacuated before sampling DISCHARGE RATE ----

Sampling method , Submersible pump ' LJ3U,~--t--\ ___________ gpm 

' Bailer -----'Tap X 0.00223 __ __:__:__ _ __ _ 
Pump intake or bailer set at I 4tJ ft below MP. cfs 

Jbing (type: P~ ). ( New o~eviously used~ was used to collect all samples~r no ) 

and all field measurementsS>r no ). Tubing used only for _41A:~~--------------------

-

Pumping Start Time I Z /0 Wl Pumping End Time WL __ _ 

comments: ~~IV~ h~ ~ lJ..d.R {ht~~iJ 
- w~ .f~ - '11..-o ~ 

Form completed by: .s;;J( ~~ Witnessed by: 

October 2014 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum D6-10-12 
K:\WWCIADMIFORMS\Monitor Well Sa~le Form.doc 



DEQ 6-362

~RAMACO 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point _ _,~~~'-L.A.5,___.7_,f>~c.i._,l._'1_.__'_,C. .... IW"""'"",__- __._I __ _ Project ~ 

Location W.O.# t?l0/3139-o? 

Sample10#~5''76'fl7-~-( DateSampled /0 I L I 13 Time /.3;<'=> am®}) 
Describe Sampling Point (-?tV ~ 4 J~ 

Well Depth /'{:2 ,J{j ft below MP Depth to Water (below MP) /33. ~5ft Casing Diameter_---=2-'----- in 

Date j tJ I 'f I t 3 Time 1,230 am@ Casing Volume "'If gal 

At least 'J'l/f bore volumes have been evacuated before sampling DISCHARGE RATE 

Sampling method ' Submersible pump ' {i5.k.R£~..t..; ) ________ gpm 

'Tap ' Bailer ----- X 0.00223 ___ --.::c.:...:=-=-==-=---

Pump intake or bailer set at ____~._ltCo...~o..-:::-__ ft below MP. cfs 

1bing (type: ?.£??~ ). (New o(Pf"eviously used)was used to collect all samples[je~or no) 

and all field measurements E}>r no ). Tubing used only for _ ___.::-"P1-+0-....::'f....L _____________ _ 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) (l.lmhos/cm} (oc) (NTl.J) (neareat 0.01 ft) (gallona) (gpm) 

1315" St1Z. I 'I~~ J'f.6 (prtZ-- - ~ l~hf'-/ 

/3~ S.tt., lt/2.1 tlf.{, 8o-z- - 3.o ~ 

Pumping Start Time /3120 WL Pumping End Time _ _ __ _ WL __ _ 

Comments: W~ V~ p~ - ~ ~ 

Form completed by: 

TFN 6 2/025 
RECD NOV 14,201 

Addendum 06-10-13 
K:IWWCIADMIFORMS\Monitor Well SaiTllle Forrn.doc 



DEQ 6-363

~ RAMACO i'f 11./) ~~ 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point --=~-wt.......:.......S::.........J7'-'e:::....'f_.__._/__,_'7_-_,t4-f'--"-"'-s~cr._--Lf __ Project_----=~~=-.::-='------=-=---------
W.O.#_---=-~.:..._"--=-I-=.3::.....~1'--'.3~~----=0:............~7 ____ _ Location ---------------- --

Sample ID# Date Sampled __ __, __ ~----

Well Depth /~$.8~ ft below MP 

Date ---'-/ _O _ _______.Wf....___l___.:_f =B __ 

Depth to Water (below MP) //,(), So ft 

Time lA~£} am~ 

At least bore volumes have been evacuated before sampling - ---
Sampling method 1 Submersible pump 

I Tap I Bailer -----

Pump intake or bailer set at ____ ft below MP. 

Time ______ am pm 

Casing Diameter 2- in 

Casing Volume -?z If gal 

DISCHARGE RATE 

________ gpm 

X 0.00223 
--~===-==-------

cfs 

1bing (type: _________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time (unital_ 

Pumping Start Time 

Comments: 

EVACUATION I STABILIZATION TEST DATA 
Temperature 

Corrected 
Conductance Temperature 
(l!mhoa/cm) (oc) 

WL ___ _ 

Cumulative Volume 
of Water Pumping 

Turbidity Water level Removed from Wall Rate 
(NTU) (nearest 0.01 ft) .(gallons) (gpm) 

Pumping End Time _ ___ _ WL ---

Witnessed by: 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum D6-10-14 
K:IWWC\AOMIFORMS\Monllor Well Sa~e Form.doc 



DEQ 6-364

~RAMACO 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672·0761 

Sampling Point bJt~C G 7 e 'f 18 -A/... -{ Project _ _,e_Q:::::__~___:_----=.-=-=----------
Location W.O.# ol~l-31.8'1,.. () 7 
Sample ID# 6H(££']e'f 16 ·At.. - / Date Sampled I tJ I q I I 3 Time I tJitJ ~m 
Describe Sampling Point c;tJ -?'It~ ttJd..l 

Well Depth ~'I, 5"0 ft below MP Depth to Water (below MP) .;Jo , c.,s-tt Casing Diameter G"-" in 

Date / () I q I B Time I o /0 @pm Casing Volume gal 

At least '111/' bore volumes have been evacuated before sampling DISCHARGE RATE 

Sampling method I Submersible pump _________ gpm 

1 Tap 1 Bailer X 0.00223 ------

Pump intake or bailer set at --=-~--=:8'-----_ft below MP. cfs 

·ubing (type: _ _.._f'.'---~=-=<t--'~::..::::....::"=--· .. ____ ). ( New o§viously us~ was used to collect all samples [E}r no ) 

and all field measurements §r no ). Tubing used only for __ 7l"---'6'"--'-'-1=.__ _________________ _ 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

("C) Time (units) (&J~T~hos/cm) (NTU) 

/!)30 9.72..- /~;1(., /~.ft., Q2CJ~ 

;oJfO ~.7t... 1171 12.3 ~57 

Pumping Start Time /I) 16 WL ____ _ 

Comments: 

Form completed by: =:;.;~ 
October 2014 

(nearest 0.01 ft} (gallons) (gpm) -- J.- /5'0J4.1 t/ 3 

- ~3.o ~ 

WL Pumping End Time ------- ---

Witnessed by: 

TFN62/025 
RECD NOV 14,2014 

Addendum D6-10-15 
K:IWWCIADMIFORMSIMonilor Well Sa~e Form.doc 



DEQ 6-365

~RAMACO -}f-140 ..dtU<-<fh 

~/'--WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point --~-ICI\---=-!J___;7;_::8::_1.!........!..../8::____; ... C=::...:f<:.__::_:__:::A/~-----=--/ --~ Project_~a~~·~'~t>~c.!:::(!)~--------
Location ------------------ W.O.#_---=cilL.!tJ~I~5~1 -=8_.jL-.:- 0::........!...7 ___ _ 

Sample ID# Date Sampled __ ___:~ _ ____!_ ___ _ Time am pm ------

Well Depth /58. '71ft below MP Depth to Water (below MP) I 'ff,, (,'f ft Casing Diameter 5" in 

Date /O I 1 13 Time _ _,/'--'/___..,8__,D~_am pm Casing Volume gal 
----

At least bore volumes have been evacuated before sampling DISCHARGE RATE 
----

Sampling method ' Submersible pump _________ gpm 

X 0.00223 __ --=...:....:....::.c==.::..___ __ 'Tap ' Bailer -----

Pump intake or bailer set at _ ___ ft below MP. cfs 

Jbing (type: ___________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time (units) 

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

EVACUATION I STABILIZATION TEST DATA 
Temperature 

Corrected 
Conductance 
(IJmhoslcm) 

Cumulative Volume 
of Water Pumping 

Temperature Turbidity Water level Removed from Well Rate 
(oc) (NTU) (nearest 0.01 ft) (gallons) (gpm) 

WL _ ___ Pumping End Time WL __ _ 

-;It~;(= ~~ w~ -lo ~~£, 

TEN 6 2/025 
RECD NOV 14,2014 

Addendum D6-10-16 
K:IWWCIAOM\FORMS\Monitor Well Sal11lfe Form.doc 



DEQ 6-366

~ RAMACO -1(- 41{) ~h 

~/"--WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ---""~:....:;.'14/__.c.=!S'---'7..._.6_1__._1_..B'----JC-;.fo(.~'t:f[~_-_._l __ Project __ __..C2""""--~-'~o<::~:.==....=---------------
Location ----------------------------------- w.o.# _ _,oZ::..;::..;;_P..:..../ ....;;..8-=-I-=3=--q~----=o______,_7 ____ _ 

Sample ID# Date Sampled ____ __;, ____ _;__ ______ _ Time am pm -------

Describe Sampling Point -------------------------------------------------------------

Well Depth /85. 75ft below MP Depth to Water (below MP) ltJII. ZB ft 

Time /1 'fs- @ pm Date /() ! 3 

At least bore volumes have been evacuated before sampling -----

Sampling method ' Submersible pump 

'Tap ' Bailer - ----

Pump intake or bailer set at _____ ft below MP. 

Casing Diameter ____ in 

Casing Volume gal 
--- -

DISCHARGE RATE 

________ gpm 

X 0.00223 
---=-..:...:=--=-=~--

cfs 

1bing (type: _ _________________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

(oc) Time (units) (IJmhos/cm) 

Pumping Start Time WL ____ _ 

Comments: ~ ~*'/de,~ 
~.£., 

Form completed by: 

October 2014 

(NTU) (neareat 0.01 ft) (gallons) (gpm) 

Pumping End Time _ ___ _ WL __ _ 

TFN62/025 
RECD RO V 14,2014 

Addendum D6-10-17 
K:IWWCV\DMIFORMS\Monitor Well Sa!1'4lle Form.doc 



DEQ 6-367

XMACO -X M.& ~~M 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point -~5~7~8~fJ:::........L.(=O_---=C=-=It----=-=-IJ.--"--------=-/ _ _ _ Project __ __,~=--=---.:..=....;::......::... _______ _ 

Location ------ - ----------- W.O.# _ ___.!,;J=.::.__tJ_ /--=3::.......:/:......::!:f1:::..........!._-_____ _ 

Sample ID# Date Sampled Time am pm 

Describe Sampling Point 6w ~ LJ~ 
l 

q~. 79 ' s Well Depth ~ ftbelowMP Depth to Water (below MP) '12.,,1 8 ft Casing Diameter in 

Date /tl I;Z I /3 Time LLL!J (~m Casing Volume gal 

At least bore volumes have been evacuated before sampling DISCHARGE RATE ----

Sampling method ' Submersible pump __________ gpm 

'Tap ' Bailer X 0.00223 ----- - -------

Pump intake or bailer set at ft below MP. --- - cfs 

·ubing (type: ___________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

(oc) Time (units) (IJmhos/cm) (NTU) (nearest 0.01 ft) (gallons) (gpm) 

Pumping Start Time WL ___ _ Pumping End Time WL ___ _ 

Comments: IAJd-l ~ ~ 

x::J~..h 

~1--~L w~-lo 

TFN62/025 
RECD NOV 14,201t 

Form completed by: ~ tnessed by: 

October 2014 Addendum 06- 10-18 
1<:\WWCIADM\FORMS\Monltor Welt ~e Form.doc 



DEQ 6-368

~RAMACO ~ ~ ~~,& 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point _ ___.::5:::..__Uf.:....__5'....:...7-=8....:...~---=I-=-O_-....:...till_:_::_.5_,_(_~_./'---- Project _ _____:~ _____ o ________ _ 

Location ---------- -------- W.O.# J.,o I-:; I 3 J -
Sample ID# Date Sampled Time am pm 

~ 

Describe Sampling Point ~WJ/4~ tVd..f 

Well Depth 
(fiJI /¥7. 2'f 

ft below MP Depth to Water (below MP) /~!J • f ft Casing Diameter 5 in 

Date /0 o '2-- I I?:J Time I_ L cJO ( s;}pm Casing Volume gal 

At least bore volumes have been evacuated before sampling DISCHARGE RATE ----

Sampling method • Submersible pump ______________ gpm 

'Tap ' Bailer X 0.00223 -----

Pump intake or bailer set at ft below MP. ------- cfs 

··Jbing (type: _ _ ________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) (IJmhos/cm) (•c) (NTU) (nearest 0.01 ft) (gallons) (gpm) 

Pumping Start Time WL ----- Pumping End Time _____ _ WL __ _ 

Comments: u )d_/ ~ ~ - ~f ~ ~-fo 

~~..-& 

Form completed by: 

October 2014 

TFN & 2/025 
RECD NOV 14,2014 

Addendum 06-10-19 
K:\WWC\ADM\FORMS\Monltor Well Sal!llle Form.doc 



DEQ 6-369

~RAMACO 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ___ 5_'1_8_~_1_1_-_C_~_N_-___:_1 ___ _ Project. _ _ ~C7-::::::.....__~--~--------
Location W.O.# c:l tJI :313 tf -

Sample ID# '!; 78:ft /-C@t- / Date Sampled /0 I ;l I I 3 Time ki? 50 am@ 
DescribeSamplingPoint ~W ~ W~ 

Well Depth /,!6, 1k ft below MP 

Date /0 I J. It? 

Depth to Water (below MP) I J'f, 5:? ft 

Time /l 5"' r1 ('§Ypm 

At least '11/ fC 
I 

Sampling method 

I Tap 

bore volumes have been evacuated before sampling 

I Submersible pump 

I Bailer~-

Casing Diameter ~ in 

Casing Volume ?f//f- gal 

DISCHARGE RATE 

_ ____ _ _ gpm 

X 0.00223 __ ....:....;,..;:....:...;:;:;.:::...:... _ _ 
Pump intake or bailer set at 12- 7 ft below MP. cfs 

'Jbing (type: __ ?.L--=..::~:.._:_-=--_· _ ___ ). (New or€~iously usei})was used to collect all samples@r no) 

and all field measurements 8r no ). Tubing used only for __ ___:_?1---+-(,--=-4-_r__ ___________ _ 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) (IJmhos/cm) ("C) INTU) (nearest 0.01 ft) CaallonsJ (gpm) 

/;1..&./0 s '2.~ 3~Cf0 /7. f.t; 2.00 /S'61Mtj 3o 

I;J.SO B.~;, '32. so /{Q,B Sic, I 7 - ~3.~ 

"' 

Pumping Start Time / ~ ;l. 0 WL Pumping End Time ____ _ WL __ _ 

Comments: W~ -/-~ - ~ ~ 

Form completed by: a~~WMnessedby: 
October 2014 

TFN 6 2/025 
RECD NOV 14,2814 

Addendum D6-10-20 
K:IWWCIADMIFORMS\Monitor Well Sample Form.doc 



DEQ 6-370

~RAMACO 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ----=5"_'7,;_6~s--'-----'--l-'-l ""_____lL_tM_._.::>""--------'~-- _:._I ___ _ Project __ ~'-'--=--~'----------
Location --- ------------- W.O.# __ .fooC0?-=-0_,/,_3""'---'--1-=3:..______,_1 ______ -----=-

Date Sampled /IJ I Z I 3 Time /3 1 (J ar@ Sample ID# 

D~~~~m~~gPo~ _____ b~~~~~~~~-~~~·~~~~-~--------------

Well Depth 15'8 • cO ft below MP Depth to Water (below MP) I ~d, I 0 tt 

Time 1?. ()0 am@ Date / 0 I tX I I 3 

At least ?) 1(- bore volumes have been evacuated before sampling 

Sampling-m---'e-th'-o'-'d-- ' Submersible pump ' {i;f't!rl'~ J 
'Tap ' Bailer -----

Casing Diameter fJ in 

Casing Volume "?{ 4- gal 

DISCHARGE RATE 

_______ gpm 

X 0.00223 __ ...::...:...:::..::..==..=.. __ 

Pump intake or bailer set at !S& ft below MP. cfs 

'Jbing (type: f'~ ). ( New o(§:eviously used j was used to collect all samples (Iii}r no ) 

and all field measurements Sr no ). Tubing used only for __ "1-t___.:;fl:_._ _ ____________ _ 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) (l!mhoslcm) ec> (NTU) 

/330 S.~Je .::~ss-o IS: '6 3~.'1 

i.!?kJ 8.~7 ;; 3~0 11.v 55",0 

, I 

HC.F-

Form completed by: ~#~ 
October 2014 

(nearest 0.01 ft) (gallons) (gpm) - Jr /~111-/.30 
-- *3.!) ~ 

Pumping End Time ____ _ WL __ _ 

Witnessed by: 

TFN 6 2/025 
RECDNOV 14,2014 

Addendum D6-10-21 
K:IWWCIAOMIFORMS\Monitor Well Sa~e Form.doc 



DEQ 6-371

~RAMACO 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point __ 5~7_8_~_/_'Z._-_11---'-L_-_/ ____ _ Project ~ 
W.0.#_-=,;2_0___,(____.:=3::..._j/...__,3=--.....a.._Cf_--=-()--+Z- --Location ---------------------------------

Sample ID# 5"78£'1 ~ - !J.h -I Date Sampled ___._/_C)-------'/----'-;2. _ _:__;/,_,.3""""-- Time 17c20 am@ 

DescribeSam~ingP~nt ----------~-~----~------·----~·~~~~~~~-----------------------

Well Depth 2/. t / ft below MP Depth to Water (below MP) .t.f. 0 3 ft Casing Diameter ___ & __ in 

Date / () I 2- 18 Time /" 1/0 am @ Casing Volume ?r If= gal 

At least ~ bore volumes have been evacuated before sampling DISCHARGE RATE 

Sampling method ' Submersible pump _____________ gpm 

'Tap ' Bailer ------ X 0.00223 -----=--o....:....::-=--- -
Pump intake or bailer set at I b ft below MP. cfs 

'ubing (type: p~ 1....----- was used to collect all sampleSr no) 

and all field measurements§~r no ). Tubing used only for __ --?1:::......-=-L.t'/:...__ ___________________ _ 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water Level Removed from Well Rate 

Time (units) (l'mhos/cm) ("C) (NTU) (nearest 0.01 ft) (gallons) (gpm) 

17/D 1.Cf~ S".:J..:J-.0 /3.6 .3. "3 f /50U~I/:, 

17-l..O ~.oz. SIBO /3.f 3 .s-1 -- ~.b -lr' 

Pumping Start Time /& 572 WL Pumping End Time ______ _ WL _ _ _ 

Comments: W~ (!. 0 'r:: -t-- ~ ~ 

Form completed by: ~a__, = WHnessed by: 

October 2014 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum D6-10-22 
K:\WWCIADMIFORMS\Monltor Well 5anllle Form.doc 



DEQ 6-372

~RAMACO -* 4/(tJ ~-& 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point 5 '1 ~ f! 12- '"' C.I<.N -/ Project_----'~s......:::..::x:... _ ______ _ __ _ 

Location - ---------------- - W .O.# _ __,c::?3~~---=-...;;( ..3:;:____o_/ 3=-q....._· ----'-CJ-----"7 _ __ _ 

Sample ID# Date Sampled __ ___;. _ _ --'----- Time ______ am pm 

Well Depth W, f3 5ft below MP Depth to Water (below MP) b~ ft Casing Diameter _ ___ in 

Date / tJ I .Z.. I J 3 Time /It I() am@§) Casing Volume gal 
-----

At least bore volumes have been evacuated before sampling DISCHARGE RATE 
----

Sampling method ' Submersible pump _ _________ gpm 

X 0.00223 ----=--.::....:==-=--------'Tap ' Bailer -----
Pump intake or bailer set at ______ ft below MP. cfs 

Jbing (type: ______________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time (units) 

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

EVACUATION I STABILIZATION TEST DATA 
Temperature 

Corrected 
Conductance Temperature 
(~mhos/em) (°C) 

WL ------

Cumulative Volume 
of Water Pumping 

Turbidity Water level Removed from Well Rate 
(NTU) (nearest 0.01 ft) (gallon a) (gpm) 

-

Pumping End Time _ _ __ _ WL _ _ _ 

TEN 6 2/025 
RECD NOV 14,2014 

Addendum D6-10-23 
K:IWWCIADMIFORMS\Monltor Well Sa~e FM11.doc 



DEQ 6-373

~RAMACO .;(-/flO ~.4_ 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ---=5_7.:........:::..B....::.6_1"""'Z.'----... -=--J1.1.....:::5,.,_L_.___ ____ _ 

Location ------------------

Project Q~ 

W.O.# c:/&JI313Cf- 0 7 
Sample ID# Date Sampled __ ___;, __ ___:_ ___ _ 

Well Depth 1/'1.1, ft below MP Depth to Water (below MP) Ill. q / ft 

Time /~;s- am@ Date / () Z- I I 3 

At least bore volumes have been evacuated before sampling --- -

Sampling method ' Submersible pump 

'Tap ' Bailer -----

Pump intake or bailer set at _ ___ ft below MP. 

Time am pm ------

Casing Diameter _ _,7,__ in 

Casing Volume gal 
----

DISCHARGE RATE 

____ ____ gpm 

X 0.00223 __ ....:...:.,::....:...;:~--
cfs 

tbing (type: _________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time (units) 

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
Conductance Temperature Turbidity Water level Removed from Well Rate 
(umhos/cm) (ocj_ (NTU) (nearest 0.01 ft) (gallons) (gpm) 

WL ___ _ Pumping End Time WL __ _ 

~ ~4- £.-Jc:A-~4/1, 

TFN62/025 
RECD NDV 14,2014 

GV ~itnessedby: 
Addendum 06-10-24 

K:IWWCIADMIFORMS\Monllor Well Safll)le Form.doc 



DEQ 6-374

~RAMACO 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point --~"'--H1~:>''-'7....:....._8--=-5j-'{-~_-_A_I-_-_:_I ___ _ 

Location - - - ----- ---- -----

Project _ _..:a'----'-~--'-------------
w.o.# __ =;?_t>_,_/-=~'-!./_~_L._?_-_o_7-=--------

SampleiD# .6/1111S78s-13 -AL·i Date Sampled (o 1 /3 Time O"f!iD ~m 
Describe Sampling Point Gw #1~ w~ 

Well Depth QlD. 77 ft below MP Depth to Water (below MP) 9, 5" I ft Casing Diameter 5 in 

Date /0 I ~ I 1 3 Time ()Cf {0 @ pm Casing Volume ?t A- gal 

At least "'?1 It- bore volumes have been evacuated before sampling DISCHARGE RATE 

Sampling method ' Submersible pump _______ gpm 

'Tap ' Bailer X 0.00223 --- -- --- - ---

Pump intake or bailer set at I~ , oo ft below MP. cfs 

I bing (type: 'P ~ ). ( New or(_Previously used J was used to collect all samples ~yeijJr no ) 

and all field measurements Sr no ). Tubing used only for ___ -n--=---11-_,__ ____ _______ _ _ 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) (~o~mhos/cm) (•c) (NTU) (nearest 0.01 ft) (gallons) (gpm) 

01 1-/-IJ ?.s7 ~770 l~·'f ~,() '1 - J /5"0~'-/30 

ocr so 7.&f5" 'iS ?o ,~.~ 2. ()s- - ~z;: . .'~ 'D 

"' 

Pumping Start Time 01 :15: WL Pumping End Time ____ _ Wl __ _ 

Comments: W~ (1. ~ - ~ ~ 

~C-#- I:JO 18 3 

Form completed by: _QJ~ 
October 2014 

Witnessed by: 

TFN 6 2 !025 
RECD NOV 14,2014 

Addendum D6-10-25 
K:IWWCIADMIFORMS\Monitor Well Sample Form.doc 



DEQ 6-375

~RAMACO --x-~ ~h 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ---'5~7~8=:)~1 =~--_C..=-.:...R....::;_;N=-.--.!..1 __ _ Project ____ ~CZ.:::.........:~~-----'--.:::_____:::::..=.. ______________ _ 

Location ----------------------------------- W .O.# _ _____,o2-=::....::...t1-"-"/..._""'j'___._/.=~::;_~-4---------

Sample ID# Date Sampled ____ ___:_ ____ ::....,:_ ______ _ 

Well Depth /11. 26tt below MP Depth to Water (below MP) /It .S/ ft 

Time /¥ 35"" am@ Date I 0 Z I 3 

At least bore volumes have been evacuated before sampling ----

Sampling method ' Submersible pump 

'Tap ' Bailer -----

Pump intake or bailer set at ft below MP. -----

Time _______ am pm 

Casing Diameter ~ in 

Casing Volume gal 
-------

DISCHARGE RATE 

_______ gpm 

X 0.00223 
--~::....,:.__ __ _ 

cfs 

·ubing (type: _________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) (JJmhos/cm) (oc) (NTU) (nearest 0.01 ft) (gallons) (gpm) 

Pumping Start Time WL Pumping End Time WL __ _ 

Comments: t,AJ..d( ~, .... ,J==~ - ?lt!-/ ~ W~ fo 

~._£ 

Form completed by: Witnessed by: 

October 2014 

TFN 6 2/025 
RECD NOV 14.2014 

Addendum D6-10-26 
K:\WWCIAOMIFORMS\Monltor Well Sarrpe FOIITl.dOC 



DEQ 6-376

~RAMACO 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point _ __l.o5~7....loo8~Gi~I_,.3::::...._-_M~b~T_-L_l ____ _ Project._~td~~~===~-------------
Location ---------------------------------- W.O.# _ ___:::_o?...:....__~:.....=/3~13=-t_?_-____:0=-.!-7 ___ _ 

Sample ID# 5""785"/ 3 -M'6T-/ Date Sampled____!:.(_O _ _:___z._=--/ ____.:._1....:::3=----- Time /5"30 am@ 

Well Depth /'I.A./-. D t:J ft below MP Depth to Water (below MP) I 0 8 . ;<D ft Casing Diameter s- in 

Date / tJ I 2. 13 Time I i l.fs- am~ Casing Volume "?z 1= gal 

At least '?1 Jl(-= bore volumes have been evacuated before sampling DISCHARGE RATE 

Sampling method I Submersible pump I [8~ ..e6;..;) ______________ gpm 

I Tap I Bailer - ---- X 0.00223 ___ ....;::..;_.:.....:......____:_ __ __ 
Pump intake or bailer set at 13£ 

-·Jbing (type: ?~ 

ft below MP. cfs 

). ( New o6feviously used j was used to collect all samples ~r no ) 

and all field measurements [Ej}or no ). Tubing used only for ----~---=--'A-:.....!._ ________________________ _ 

EVACUATION I STABILIZATION TEST DATA 
Temperature Cumulative Volume 

Corrected of Water Pumping 
PH Conductance Temperature Turbidity Water level Removed from Well Rate 

Time (units) (umhos/cm) (oc) (NTU) (nearest 0.01 ft) laallons) (gpm) 

/6,;10 '7. If'( 1-/130 1~0 11. 3B -- I I{;;>?; 14.( L/3D 

/530 ?.=>/ ~/10 /1.(, i. 82-
I 

~ - - -;c.3. 5" 

Pumping Start Time I t)O 0 WL Pumping End Time ____ _ WL ___ _ 

Comments: W~ C..~-~ ~ 

Form completed by: ~ Witnessed by: 

October 2014 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum 06-10-27 
K:IWWCIADM\FORMS\Monitor Well Sample Fonn.doc 



DEQ 6-377

RAMACO Brook Mine 

Sample Analysis Reports 

Premining water quality sampling was conducted in accordance 
with WDEQ/LQD Guideline No. 8 Hydrology Coal and Non-Coal. 
Constituents and associated units in these reports can be found in 
Appendix 1 of the aforementioned Guideline. Sampled zone 
nomenclature is defined as follows: MST = Masters, CRN = Carney, 
AL ==Alluvium, OB =observation, and UBN = underburden. 

TFN 6 2/025 
RECD OCT 23,2015 

October 2015 Addendum D6-10-27A 



DEQ 6-378

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

.... .:...ENT: Western Water Consultants 

1849 Terra 

Sheridan , WY 82801 

Project: RAM ACO 

Lab ID: 81310062-001 

Client Sample ID: 578511-CRN-1 

COC: 150182 

Analyses Result 

Field 
pH 8.33 

Conductivity 3280 

Turbidity 86.7 

Temperature 16.8 

Static Water Level 119.53 

General Parameters 
pH 8.2 

Electrical Conductivity 3400 

Total Dissolved Solids (180) 2400 

Solids, Total Dissolved (Calc) 2220 

Alkalinity, Total (As CaC03) 525 

Hardness, Calcium/Magnesium (As CaC03) 565 
Nitrogen, Ammonia (As N) 6.8 

'ium Adsorption Ratio 9.8 

A ...... ns 
Alkalinity, Bicarbonate as HC03 641 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 24 

Fluoride 1.1 

Nitrogen, Nitrate-Nitrite (as N) 7.9 

Sulfate 1110 

Cations 
Calcium 85 

Magnesium 86 
Potassium 26 

Sodium 535 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ~<-:t--:'6a. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/15/2013 

Report ID: 81310062001 

Work Order: S1310062 

Collection Date: 10/2/2013 12:50:00 PM 

Date Received: 10/3/2013 8:28:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u . 10/02/2013 1250 Field 

1Jmhos/cm 10/02/2013 1250 Field 

NTU 1 0/02/2013 1250 Field 
oc 10/02/2013 1250 Field 

ft 10/02/2013 1250 Field 

0.1 s.u. 1 0/04/2013 0050 KV SM 4500 H 8 

5 1Jmhos/cm 10/04/2013 0050 KV SM 25108 

10 mg/L 10/03/2013 1329 EC SM 2540 

10 mg/L 10/15/2013 1429 JJ SM 1030E 

5 mg/L 1 0/04/2013 0050 KV SM 23208 

mg/L 10/15/20131429 JJ SM 23408 

0.1 mg/L 10/14/2013 1046 RH EPA 350.1 

0.1 10/15/2013 1429 JJ Calculation 

5 mg/L 10/04/2013 0050 KV SM 23208 

5 mg/L 10/04/2013 0050 KV SM 23208 

5 mg/L 10/04/2013 0050 KV SM 23208 

mg/L 1 0/05/2013 2230 AM8 EPA300.0 

0.1 mg/L 10/04/2013 0050 KV SM 4500FC 

0.1 mg/L 10/08/2013 1304 RH EPA 353.2 

1 mg/L 10/05/2013 2230 AM8 EPA 300.0 

mg/L 10/03/2013 1808 DG EPA 200.7 

mg/L 10/03/20131808 DG EPA200.7 

mg/L 1 0/03/2013 1808 DG EPA200.7 

mg/L 10/03/2013 1808 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 

0 Outside the Range of Dilutions T f N 6 2 J Q 2 5 
RECD NOV 14,2014 

Page 1 of 8 

Addendum D6-10-28 



DEQ 6-379

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------ ------- -----------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-·ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: RAM ACO 
LabiD: 51310062-001 
Client Sample ID: 578511-CRN-1 
COC: 150182 

Analyses Result 

Catlon/Anion-Milliequlvalents 
Bicarbonate as HC03 10.50 

Carbonate as C03 NO 

Hydroxide as OH NO 

Chloride 0.67 

Fluoride 0.05 

Nitrate + Nitrite as N 0.56 

Sulfate 23.14 

Calcium 4.23 

Magnesium 7.06 

Potassium 0.66 

Sodium 23.28 

Cation I Anion Balance 

Cation Sum 35.74 
· ;on Sum 34.94 

.ion-Anion Balance 1.12 

Dissolved Metals 
Aluminum NO 

Arsenic NO 

Barium NO 

Boron 0.3 

Cadmium NO 

Chromium NO 

Copper NO 

Iron NO 

Lead NO 

Manganese 0.19 

Mercury NO 

Molybdenum NO 

Nickel NO 

Selenium 0.005 

Zinc NO 

Total Metals 
Iron 0.18 

Manganese 0.24 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ~<:f::::e..a._ 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/15/2013 

Report ID: 51310062001 

Work Order: 51310062 
Collection Date: 10/2/2013 12:50:00 PM 
Date Received: 10/3/2013 8:28:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzedllnit Method 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/20131429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 % 10/15/2013 1429 JJ SM 1030E 

0.1 mg/L 10/03/20131808 DG EPA 200.7 

0.005 mg/L 10/03/20131417 MS EPA200.8 

0.1 mg/L 10/03/20131417 MS EPA 200.8 

0.1 mg/L 10/03/2013 1808 DG EPA 200.7 

0.001 mg/L 10/03/2013 1417 MS EPA 200.8 

0.01 mg/L 10/03/2013 1808 DG EPA 200.7 

0.01 mg/L 10/03/20131417 MS EPA200.8 

0.05 mg/L 10/03/2013 1808 DG EPA 200.7 

0.02 mg/L 10/03/20131417 MS EPA 200.8 

0.02 mg/L 10/03/2013 1808 DG EPA 200.7 

0.001 mg/L 10/04/2013 1345 cs EPA 245.1 

0.02 mg/L 10/03/2013 1417 MS EPA200.8 

0.01 mg/L 10/03/2013 1808 DG EPA 200.7 

0.005 mg/L 10/03/2013 1417 MS EPA200.8 

0.01 mg/L 10/03/2013 1808 DG EPA 200.7 

0.05 mg/L 10/08/2013 0246 DG EPA 200.7 

0.02 mg/L 10/08/2013 0246 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions TFN 6 2/025 

RECD NOV 14,2014 
Page 2 of 8 

Addendum D6-10-29 



DEQ 6-380

Brook Mine 
Your Environmental Monitoring Partner 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-.fNT: Western Water Consultants 

1849 Terra 

Sheridan, Wf 82801 

Project: RAMACO 

LabiD: s 1310062-002 

Client Sample ID: 578511-MST-1 

COC: 150182 

Analyses 

Field 
pH 

Conductivity 

Turbidity 

Temperature 

Static Water Level 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Solids, Total Dissolved (Calc) 

Alkalinity, Total (As CaC03) 

Hardness, Calcium/Magnesium (As CaC03) 

Nitrogen, Ammonia (As N) 

'ium Adsorption Ratio 

A ...... ns 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Alkalinity, Hydroxide as OH 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Cations 
Calcium 

Magnesium 

Potassium 

Sodium 

These results apply only to the samples tested. 

Result 

8.57 

2300 

35.0 

17.6 

150.10 

8.3 

2280 

1500 

1430 

443 

382 

4.5 

7.9 

540 

ND 

ND 

16 

0.9 

8.0 

624 

59 

57 

19 

353 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ~cf:.::~ 
John Jacobs, Project Manager 

October 2014 

RL Qual 

0.1 

5 

10 

10 

5 

1 

0.1 

0.1 

5 

5 

5 

0.1 

0.1 

Date Reported: 10/15/2013 

Report ID: S1310062001 

Work Order: S1310062 

Collection Date: 10/2/2013 1:40:00 PM 

Date Received: 10/3/2013 8:28:00 AM 

Sampler: RF 

Matrix: Water 

Units Date Analyzed/lnit Method 

s.u. 1 0/02/2013 1340 Field 

j.Jmhos/cm 10/02/2013 1340 Field 

NTU 1 0/02/2013 1340 Field 

·c 1 0/02/2013 1340 Field 

ft 10/02/2013 1340 Field 

s.u. 10/04/2013 0100 KV SM 4500 H 8 

j.Jmhos/cm 10/04/2013 0100 KV SM 25108 

mg/L 10/03/2013 1330 EC SM 2540 

mg/L 10/15/2013 1429 JJ SM 1030E 

mg/L 10/09/20131313 KV SM 23208 

mg/L 10/15/2013 1429 JJ SM 23408 

mg/L 10/14/2013 1047 RH EPA 350.1 

10/15/2013 1429 JJ Calculation 

mg/L 10/09/20131313 KV SM 23208 

mg/L 10/09/20131313 KV SM 23208 

mg/L 10/09/20131313 KV SM 23208 

mg/L 10/09/2013 1626 AMB EPA 300.0 

mg/L 10/04/2013 0100 KV SM 4500FC 

mg/L 1 0/08/2013 1305 RH EPA 353.2 

mg/L 10/09/2013 1626 AMB EPA 300.0 

mg/L 10/10/2013 0201 DG EPA 200.7 

mg/L 10/10/2013 0201 DG EPA200.7 

mg/L 10/10/2013 0201 DG EPA200.7 

mg/L 10/10/2013 0201 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions TFN62/025 

RECD NOV 14,2014 
Page 3 of 8 

Addendum D6-10-30 



DEQ 6-381

Brook Mine 
Your Environmental Monitoring Partner 

!!i~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'-~•fNT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: RAM ACO 
LabiD: S1310062-002 
Client Sample ID: 578511-MST-1 
COC: 150182 

Analyses Result 

Cation/Anlon-Milliequivalents 

Bicarbonate as HC03 8.85 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.45 

Fluoride 0.04 

Nitrate + Nitrite as N 0.57 

Sulfate 12.98 

Calcium 2.94 

Magnesium 4.69 

Potassium 0.48 

Sodium 15.36 

Cation I Anion Balance 
Cation Sum 23.80 

'on Sum 22.91 

.1on-Anion Balance 1.90 

Dissolved Metals 
Aluminum ND 

Arsenic NO 

Barium NO 

Boron 0.3 

Cadmium ND 

Chromium NO 

Copper NO 

Iron NO 

Lead NO 

Manganese 0.09 

Mercury NO 

Molybdenum ND 

Nickel ND 

Selenium NO 

Zinc ND 

Total Metals 
Iron 0.29 

Manganese 0.11 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~~~~ 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/15/2013 

Report ID: S1310062001 

Work Order: S1310062 
Collection Date: 10/2/2013 1 :40:00 PM 
Date Received: 10/3/2013 8:28:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 1 0/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 % 10/15/20131429 JJ SM 1030E 

0.1 mg/L 10/03/20131810 OG EPA200.7 

0.005 mg/L 10/03/2013 1423 MS EPA200.8 

0.1 mg/L 10/03/20131423 MS EPA200.8 

0.1 mg/L 10/03/20131810 OG EPA 200.7 

0.001 mg/L 10/03/20131423 MS EPA 200.8 

0.01 mg/L 10/03/20131810 DG EPA 200.7 

0.01 mg/L 1 0/03/2013 1423 MS EPA 200.8 

0.05 mg/L 10/03/2013 1810 OG EPA 200.7 

0.02 mg/L 10/03/20131423 MS EPA 200.8 

0.02 mg/L 10/03/20131810 OG EPA200.7 

0.001 mg/L 10/04/2013 1353 cs EPA245.1 

0.02 mg/L 10/03/2013 1423 MS EPA200.8 

0.01 mg/L 10/03/2013 1810 DG EPA 200.7 

0.005 mg/L 10/03/20131423 MS EPA200.8 

0.01 mg/L 10/03/20131810 DG EPA200.7 

0.05 mg/L 10/08/2013 0255 DG EPA200.7 

0.02 mg/L 1 0/08/2013 0255 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

TFN62/025 
RECD NOV 14,2014 

Page 4 of 8 

Addendum 06-10-31 



DEQ 6-382

Brook Mine 
Your Environmental Monitoring Partner 

!!!'J!~~~~!i! Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

i,._,t:NT: Western Water Consultants 

1849 Terra 

Sheridan , WY 82801 

Project: RAM ACO 

LabiD: s 131 0062-004 

Client Sample ID: 578512-AL-1 

COC: 150182 

Analyses Result 

Field 

pH 8.02 

Conductivity 5180 

Turbidity 3.51 

Temperature 13.4 

Static Water Level 4.03 

General Parameters 

pH 8.0 

Electrical Conductivity 5650 

Total Dissolved Solids (180) 5210 

Solids, Total Dissolved (Calc) 4740 

Alkalinity, Total (As CaC03) 638 

Hardness, Calcium/Magnesium (As CaC03) 2840 

Nitrogen, Ammonia (As N) ND 

'ium Adsorption Ratio 4.0 

A ....... ns 

Alkalinity, Bicarbonate as HC03 778 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 17 

Fluoride 1.0 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 2990 

Cations 

Calcium 369 

Magnesium 466 

Potassium 26 

Sodium 490 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ --c:'<:f:::6a.. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/15/2013 

Report ID: 81310062001 

Work Order: 81310062 

Collection Date: 10/2/2013 5:20:00 PM 

Date Received: 10/3/2013 8:28:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

s.u. 10/02/2013 1720 Field 

j.Jmhos/cm 1 0/02/2013 1720 Field 

NTU 10/02/2013 1720 Field 
oc 10/02/2013 1720 Field 

ft 10/02/2013 1720 Field 

0.1 s.u. 10/04/2013 0119 KV SM4500 H B 

5 !Jmhos/cm 10/04/2013 0119 KV SM 25108 

10 mg/L 10/03/2013 1332 EC SM 2540 

10 mg/L 1 0/15/2013 1429 JJ SM 1030E 

5 mg/L 1 0/04/2013 0119 KV SM 23208 

1 mg/L 10/15/2013 1429 JJ SM 23408 

0.1 mg/L 10/14/2013 1049 RH EPA 350.1 

0.1 10/15/2013 1429 JJ Calculation 

5 mg/L 10/04/2013 0119 KV SM 23208 

5 mg/L 10/04/2013 0119 KV SM 23208 

5 mg/L 10/04/2013 0119 KV SM 23208 

mg/L 10/05/2013 2311 AMB EPA 300.0 

0.1 mg/L 10/04/2013 0119 KV SM 4500FC 

0.1 mg/L 10/08/2013 1308 RH EPA 353.2 

mg/L 10/05/2013 2311 AMB EPA 300.0 

mg/L 10/03/2013 1815 DG EPA200.7 

mg/L 10/03/20131815 DG EPA 200.7 

mg/L 10/03/20131815 DG EPA 200.7 

mg/L 10/03/2013 1815 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

TFN 6 2/025 
RECD NOV 14,2014 

Page 7 of 8 

Addendum 06-10-32 



DEQ 6-383

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~! Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

._ _,fNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: RAM ACO 

Lab ID: 81310062-004 

Client Sample ID: 578512-AL-1 

COC: 150182 

Analyses Result 

Catlon/Anion-Milliequivalents 
Bicarbonate as HC03 12.75 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.48 

Fluoride 0.05 

Nitrate + Nitrite as N ND 

Sulfate 62.21 

Calcium 18.40 

Magnesium 38.33 

Potassium 0.65 
Sodium 21 .32 

Cation I Anion Balance 
Cation Sum 78.72 

1on Sum 75.49 

.ion-Anion Balance 2.09 

Dissolved Metals 
Aluminum ND 

Arsenic ND 
Barium ND 
Boron 0.4 

Cadmium ND 

Chromium ND 

Copper ND 
Iron 0.91 
Lead ND 
Manganese 2.28 
Mercury ND 
Molybdenum ND 
Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 0.96 

Manganese 2.20 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ --c:.'~6a. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/15/2013 

Report ID: 81310062001 

Work Order: 81310062 

Collection Date: 10/2/2013 5:20:00 PM 

Date Received: 10/3/2013 8:28:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 1 0/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/20131429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 
0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 1 0/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 
0.01 meq/L 1 0/15/2013 1429 JJ SM 1030E 

0.01 % 10/15/2013 1429 JJ SM 1030E 

0.1 mg/L 10/03/20131815 DG EPA200.7 

0.005 mg/L 10/03/20131434 MS EPA200.8 
0.1 mg/L 1 0/03/2013 1434 MS EPA 200.8 

0.1 mg/L 10/03/20131815 DG EPA200.7 

0.001 mg/L 10/03/20131434 MS EPA200.8 

0.01 mg/L 10/03/2013 1815 DG EPA 200.7 

0.01 mg/L 10/03/20131434 MS EPA 200.8 

0.05 mg/L 10/03/2013 1815 DG EPA 200.7 
0.02 mg/L 10/03/2013 1434 MS EPA200.8 

0.02 mg/L 10/03/2013 1815 DG EPA 200.7 
0.001 mg/L 10/04/2013 1357 cs EPA 245.1 

0.02 mg/L 1 0/03/2013 1434 MS EPA200.8 

0.01 mg/L 10/03/20131815 DG EPA 200.7 

0.005 mg/L 10/03/2013 1434 MS EPA200.8 

0.01 mg/L 10/03/2013 1815 DG EPA 200.7 

0.05 mg/L 10/08/2013 0300 DG EPA200.7 
0.02 mg/L 10/08/2013 0300 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 

0 Outside the Range of Dilutions J f N 6 2 / 0 2 5 
RECD NOV 14.2014 

Page 8 of8 

Addendum D6-10-33 



DEQ 6-384

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

~-.ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: RAM ACO 
Lab ID: s 1310062-003 
Client Sample ID: 578513-MST-1 
COC: 150182 

Analyses Result 

Field 
pH 7.51 

Conductivity 4110 

Turbidity 9.82 

Temperature 14.6 

Static Water Level 108.20 

General Parameters 

pH 7.8 

Electrical Conductivity 4290 

Total Dissolved Solids (180) 3370 

Solids, Total Dissolved (Calc) 3070 

Alkalinity, Total (As CaC03) 604 

Hardness, Calcium/Magnesium (As CaC03) 1040 

Nitrogen, Ammonia (As N) 10.6 
1ium Adsorption Ratio 8.3 

A ... .-ns 
Alkalinity, Bicarbonate as HC03 736 

Alkalin ity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 15 

Fluoride 0.6 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 1740 

Cations 
Calcium 128 

Magnesium 175 

Potassium 32 

Sodium 613 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~~~~ 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/15/2013 

Report ID: S1310062001 

Work Order: S1310062 
Collection Date: 10/2/2013 3:30:00 PM 
Date Received: 10/3/2013 8:28:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzedllnit Method 

s.u. 1 0/02/2013 1530 Field 

J.lmhos/cm 1 0/02/2013 1530 Field 

NTU 1 0/02/2013 1530 Field 

·c 1 0/02/2013 1530 Field 

ft 10/02/2013 1530 Field 

0.1 s.u. 10/04/2013 01 09 KV SM 4500 H 8 

5 J.lmhos/cm 10/04/2013 0109 KV SM 25108 

10 mg/L 10/03/2013 1331 EC SM 2540 

10 mg/L 10/15/2013 1429 JJ SM 1030E 

5 mg/L 10/04/2013 0109 KV SM 23208 

1 mg/L 10/15/2013 1429 JJ SM 23408 

0.1 mg/L 10/14/2013 1048 RH EPA 350.1 

0.1 10/15/2013 1429 JJ Calculation 

5 mg/L 10/04/2013 0109 KV SM 23208 

5 mg/L 10/04/2013 01 09 KV SM 23208 

5 mg/L 10/04/2013 01 09 KV SM 23208 

1 mg/L 10/05/2013 2257 AMB EPA 300.0 

0.1 mg/L 10/04/2013 0109 KV SM 4500FC 

0.1 mg/L 10/08/2013 1307 RH EPA353.2 

mg/L 10/05/2013 2257 AMB EPA 300.0 

mg/L 10/03/20131813 DG EPA 200.7 

mg/L 10/03/20131813 DG EPA200.7 

mg/L 10/03/20131813 DG EPA 200.7 

mg/L 10/03/2013 1813 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions TFN62/025 

RECD NOV 14,2014 
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Addendum D6-10-34 



DEQ 6-385

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ----------------------------------- -
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

,._ _,ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: 
LabiD: 

RAMACO 
S131 0062-003 

Client Sample ID: 578513-MST-1 
COC: 150182 

Analyses 

Cation/Anlon-Milliequlvalents 
Bicarbonate as HC03 

Carbonate as C03 

Hydroxide as OH 

Chloride 

Fluoride 

Nitrate + Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Cation I Anion Balance 

Cation Sum 
· ·ion Sum 

.£ion-Anion Balance 

Dissolved Metals 
Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

Total Metals 
Iron 

Manganese 

Result 

12.07 

NO 

NO 

0.43 

0.03 

NO 

36.31 

6.37 

14.39 

0.80 

26.67 

48.99 

48.85 

0.15 

NO 

NO 

NO 

0.3 

NO 

NO 

NO 

0.19 

NO 

0.09 

NO 

NO 

NO 

NO 

0.01 

0.34 

0.13 

Date Reported: 10/15/2013 

Report ID: 51310062001 

Work Order: 51310062 
Collection Date: 10/2/2013 3:30:00 PM 
Date Received: 10/3/2013 8:28:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 1 0/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 1 0/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/20131429 JJ SM 1030E 

0.01 meq/L 1 0/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 10/15/2013 1429 JJ SM 1030E 

0.01 meq/L 1 0/15/2013 1429 JJ SM 1030E 

0.01 % 10/15/2013 1429 JJ SM 1030E 

0.1 mg/L 10/03/2013 1813 OG EPA 200.7 

0.005 mg/L 10/03/2013 1428 MS EPA200.8 

0.1 mg/L 10/03/2013 1428 MS EPA 200.8 

0.1 mg/L 10/03/2013 1813 OG EPA 200.7 

0.001 mg/L 10/03/2013 1428 MS EPA 200.8 

0.01 mg/L 10/03/2013 1813 OG EPA 200.7 

0.01 mg/L 10/03/2013 1428 MS EPA200.8 

0.05 mg/L 10/03/20131813 OG EPA200.7 

0.02 mg/L 10/03/20131428 MS EPA 200.8 

0.02 mg/L 10/03/2013 1813 OG EPA 200.7 

0.001 mg/L 10/04/2013 1355 cs EPA 245.1 

0.02 mg/L 10/03/2013 1428 MS EPA 200.8 

0.01 mg/L 10/03/2013 1813 OG EPA200.7 

0.005 mg/L 10/03/2013 1428 MS EPA200.8 

0.01 mg/L 10/03/2013 1813 OG EPA 200.7 

0.05 mg/L 10/08/2013 0258 OG EPA 200.7 

0.02 mg/L 10/08/2013 0258 OG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ......:::;__ __ ___::=='-.c<:._--~--------
John Jacobs, Project Manager 

October 2014 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
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Addendum D6-10-35 



DEQ 6-386

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~:;: Inter-Mountain Labs ---------------------------- ------- -
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'--'ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: 81310156-005 

Client Sample ID: SM578408-CRN-1 

COC: 150183 

Analyses Result 

Field 
pH 7.79 

Conductivity 2440 

Turbidity 370 

Temperature 13.3 

Static Water Level 87.66 

General Parameters 
pH 7.9 

Electrical Conductivity 2290 

Total Dissolved Solids (180) 1870 

Solids, Total Dissolved (Calc) 1760 

Alkalinity, Total (As CaC03) 577 

Hardness, Calcium/Magnesium (As CaC03) 1300 

Nitrogen, Ammonia (As N) ND 

1ium Adsorption Ratio 1.0 

A ..... ms 
Alkalinity, Bicarbonate as HC03 705 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 8 

Fluoride 0.7 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 918 

Cations 
Calcium 165 

Magnesium 214 

Potassium 27 

Sodium 82 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ---c~e..a. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/17/2013 

Report ID: S1310156001 

Work Order: S1310156 

Collection Date: 10/9/2013 3:40:00 PM 

Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

s.u. 1 0/09/2013 1540 Field 

JJmhos/cm 1 0/09/2013 1540 Field 

NTU 10/09/2013 1540 Field 
·c 10/09/2013 1540 Field 

ft 1 0/09/2013 1540 Field 

0.1 s.u. 10/11/20132016 KV SM4500 H B 

5 JJmhos/cm 10/11/2013 2016 KV SM 25108 

10 mg/L 10/10/20131118 EC SM 2540 

10 mg/L 1 0/16/2013 11 09 JJ SM 1030E 

5 mg/L 10/11/2013 2016 KV SM 23208 

mg/L 10/16/2013 1109 JJ SM 23408 

0.1 mg/L 10/14/20131149 RH EPA 350.1 

0.1 10/16/2013 1109 JJ Calculation 

5 mg/L 10/11/2013 2016 KV SM 23208 

5 mg/L 10/11/2013 2016 KV SM 23208 

5 mg/L 10/11/2013 2016 KV SM 23208 

mg/L 10/10/20131651 AMB EPA300.0 

0.1 mg/L 10/11/2013 2016 KV SM 4500FC 

0.1 mg/L 10/15/2013 1244 RH EPA 353.2 

mg/L 10/10/20131651 AMB EPA 300.0 

mg/L 10/10/20131613 DG EPA 200.7 

mg/L 10/10/20131613 DG EPA200.7 

mg/L 10/10/2013 1613 DG EPA200.7 

mg/L 10/10/20131613 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL T f N 6 2 / Q 2 5 
0 Outside the Range of Dilutions R [ C D N O V 1 4 1 2 0 1 4 

Page 9 of 12 

Addendum 06-10-36 



DEQ 6-387

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~;:;! Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

... _,ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

LabiD: S1310156-005 

Client Sample ID: SM578408-CRN-1 

COC: 150183 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 11 .54 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.23 

Fluoride O.o3 
Nitrate + Nitrite as N ND 

Sulfate 19.11 

Calcium 8.25 

Magnesium 17.64 

Potassium 0.68 

Sodium 3.56 

Cation I Anion Balance 

Cation Sum 30.16 

;on Sum 30.94 

<ion-Anion Balance 1.27 

Dissolved Metals 

Aluminum ND 

Arsenic ND 

Barium ND 

Boron 0.5 

Cadmium ND 

Chromium ND 

Copper ND 

Iron ND 

Lead ND 

Manganese 0.44 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 4.57 

Manganese 0.54 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ~(:1'::=C'-a, 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/17/2013 

Report ID: S1310156001 

Work Order: S1310156 

Collection Date: 10/9/2013 3:40:00 PM 

Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 1 0/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/20131109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/20131109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/l 1 0/16/2013 11 09 JJ SM 1030E 

0.01 % 10/16/2013 1109 JJ SM 1030E 

0.1 mg/L 10/10/20131613 DG EPA 200.7 

0.005 mg/L 10/10/2013 1441 MS EPA 200.8 

0.1 mg/L 10/10/2013 1441 MS EPA200.8 

0.1 mg/L 10/10/20131613 DG EPA200.7 

0.001 mg/L 10/10/2013 1441 MS EPA 200.8 

0.01 mg/L 10/10/20131613 DG EPA 200.7 

0.01 mg/L 10/10/2013 1441 MS EPA200.8 

0.05 mg/L 10/10/20131613 DG EPA200.7 

0.02 mg/L 10/10/2013 1441 MS EPA 200.8 

0.02 mg/L 10/10/2013 1613 DG EPA 200.7 

0.001 mg/L 1 0/11/2013 1237 cs EPA 245.1 

O.o2 mg/L 10/10/2013 1441 MS EPA200.8 

0.01 mg/L 10/10/20131613 DG EPA 200.7 

0.005 mg/L 10/10/2013 1441 MS EPA 200.8 

0.01 mg/L 10/10/2013 1613 DG EPA 200.7 

0.05 mg/L 10/14/2013 1829 DG EPA 200.7 

0.02 mg/L 10/14/20131829 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 

Page 10 of 12 

Addendum D6-10-37 



DEQ 6-388

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~!! Inter-Mountain Labs--------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

.__,fNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: 81310156-004 

Client Sample ID: SM578408-MST-1 

COC: 150183 

Analyses Result 

Field 
pH 7.38 

Conductivity 2380 

Turbidity 552 

Temperature 13.7 

Static Water Level 104.49 

General Parameters 
pH 7.6 

Electrical Conductivity 2230 

Total Dissolved Solids (180) 1720 

Solids, Total Dissolved (Calc) 1650 

Alkalinity, Total (As CaC03) 464 

Hardness, Calcium/Magnesium (As CaC03) 1040 

Nitrogen, Ammonia (As N) 3.1 

'ium Adsorption Ratio 1.9 

A ..... ns 
Alkalinity, Bicarbonate as HC03 566 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 8 

Fluoride 0.5 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 891 

Cations 
Calcium 129 

Magnesium 174 

Potassium 29 

Sodium 140 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ --c::: e.-a. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/17/2013 

Report ID: 81310156001 

Work Order: 81310156 

Collection Date: 10/9/2013 3:00:00 PM 

Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 10/09/2013 1500 Field 

1Jmhos/cm 10/09/2013 1500 Field 

NTU 1 0/09/2013 1500 Field 
·c 10/09/2013 1500 Field 

ft 10/09/2013 1500 Field 

0.1 s.u. 10/11/2013 2003 KV SM4500 H B 

5 1Jmhos/cm 10/11/2013 2003 KV SM 25108 

10 mg/L 10/10/20131117 EC SM 2540 

10 mg/L 10/16/20131109 JJ SM 1030E 

5 mg/L 10/11/2013 2003 KV SM 23208 

mg/L 10/16/20131109 JJ SM 23408 

0.1 mg/L 10/14/2013 1148 RH EPA350.1 

0.1 10/16/2013 1109 JJ Calculation 

5 mg/L 1 0/11/2013 2003 KV SM 23208 

5 mg/L 10/11/2013 2003 KV SM 23208 

5 mg/L 10/11/2013 2003 KV SM 23208 

1 mg/L 10/10/2013 1638 AMB EPA 300.0 

0.1 mg/L 1 0/11/2013 2003 KV SM 4500FC 

0.1 mg/L 10/15/2013 1243 RH EPA 353.2 

mg/L 10/10/20131638 AMB EPA 300.0 

mg/L 10/10/2013 1611 DG EPA200.7 

mg/L 10/10/2013 1611 DG EPA200.7 

mg/L 10/10/20131611 DG EPA 200.7 

mg/L 10/10/2013 1611 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

TFN62/025 
RECD NOV 14,2014 
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Addendum 06-10-38 



DEQ 6-389

Brook Mine 
Your Environmental Monitoring Partner 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~,.._,fNT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
LabiD: 51310156-004 
Client Sample ID: SM578408-MST-1 
COC: 150183 

Analyses 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 

Carbonate as C03 

Hydroxide as OH 

Chloride 

Fluoride 

Nitrate + Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Cation I Anion Balance 

Cation Sum 
· '')n Sum 

.1on-Anion Balance 

Dissolved Metals 
Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

Total Metals 
Iron 

Manganese 

These results apply only to the samples tested. 

Result 

9.27 

ND 

ND 

0.21 

0.02 

ND 

18.56 

6.45 

14.34 

0.74 

6.10 

27.86 

28.07 

0.36 

0.8 

ND 

ND 

0.4 

ND 

ND 

ND 

0.68 

ND 

0.92 

ND 

ND 

ND 

ND 

0.02 

5.95 

0.94 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~~~~ 
John Jacobs, Project Manager 

October 2014 

RL Qual 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.1 

0.005 

0.1 

0.1 

0.001 

0.01 

0.01 

0.05 

0.02 

0.02 

0.001 

0.02 

0.01 

0.005 

0.01 

0.05 

0.02 

Date Reported: 10/17/2013 

Report ID: 51310156001 

Work Order: S1310156 
Collection Date: 10/9/2013 3:00:00 PM 
Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 
Matrix: Water 

Units Date Analyzed/lnit Method 

meq/L 1 0/16/2013 11 09 JJ SM 1030E 

meq/L 10/16/2013 1109 JJ SM 1030E 

meq/L 10/16/2013 1109 JJ SM 1030E 

meq/L 10116/2013 1109 JJ SM 1030E 

meq/L 1 0/16/2013 11 09 JJ SM 1030E 

meq/L 1 0/16/2013 11 09 JJ SM 1030E 

meq/L 10/16/2013 1109 JJ SM 1030E 

meq/L 10/16/2013 1109 JJ SM 1030E 

meq/L 10/16/2013 1109 JJ SM 1030E 

meq/L 1 0/16/2013 11 09 JJ SM 1030E 

meq/L 10/16/20131109 JJ SM 1030E 

meq/L 10/16/2013 1109 JJ SM 1030E 

meq/L 10/16/2013 1109 JJ SM 1030E 

% 1 0/16/2013 11 09 JJ SM 1030E 

mg/L 10/10/20131611 DG EPA 200.7 

mg/L 10/10/2013 1435 MS EPA200.8 

mg/L 10/10/20131435 MS EPA200.8 

mg/L 10/10/2013 1611 DG EPA200.7 

mg/L 10/10/2013 1435 MS EPA200.8 

mg/L 10/10/2013 1611 DG EPA 200.7 

mg/L 10/10/2013 1435 MS EPA 200.8 

mg/L 10/10/2013 1611 DG EPA 200.7 

mg/L 10/10/20131435 MS EPA200.8 

mg/L 10/10/2013 1611 DG EPA200.7 

mg/L 10/11/2013 1235 cs EPA 245.1 

mg/L 10/10/2013 1435 MS EPA 200.8 

mg/L 10/10/20131611 DG EPA200.7 

mg/L 10/10/20131435 MS EPA 200.8 

mg/L 10/10/20131611 DG EPA 200.7 

mg/L 10/14/20131826 DG EPA200.7 

mg/L 10/14/20131826 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions TFN 8 2/025 

RECD NOV 14,2014 
Page 8 of 12 

Addendum D6-10-39 



DEQ 6-390

Brook Mine 
Your Environmental Monitoring Partner 

!'!!'!!~~~~iii! Inter-Mountain Labs ------------- -------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 
I 

'- _,ENT: Western Water Consultants 
1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

LabiD: 51310172-001 

Client Sample ID: SM578409-CRN-OB-1 

COC: 151960 

Analyses Result 

Field 
pH 8.04 
Conductivity 1977 

Turbidity 91 .9 

Temperature 10.3 

Static Water Level 85.99 

General Parameters 
pH 8.1 

Electrical Conductivity 2020 

Total Dissolved Solids (180) 1510 

Solids, Total Dissolved (Calc) 1480 

Alkalinity, Total (As CaC03) 421 

Hardness, Calcium/Magnesium (As CaC03) 879 

Nitrogen, Ammonia (As N) 1.5 

lium Adsorption Ratio 2.3 

A, .. ,..ns 
Alkalinity, Bicarbonate as HC03 513 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 12 

Fluoride 0.5 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 778 

Cations 
Calcium 127 

Magnesium 136 
Potassium 18 

Sodium 156 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 

John Jacobs, Project Manager 
October 2014 

Date Reported: 10/16/2013 

Report ID: 51310172001 

Work Order: 51310172 

Collection Date: 10/10/2013 9:35:00 AM 

Date Received: 1 0/10/2013 12:00:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 1 0/1 0/2013 0935 Field 

~mhos/em 10/10/2013 0935 Field 

NTU 10/10/2013 0935 Field 
·c 10/10/2013 0935 Field 

ft 1 0/1 0/2013 0935 Field 

0.1 s.u. 10/12/2013 0016 KV SM 4500 H B 

5 J.lmhos/cm 10/12/2013 0016 KV SM 25106 

10 mg/L 10/10/2013 1132 EC SM 2540 

10 mg/L 10/16/2013 1000 JJ SM 1030E 

5 mg/L 10/12/2013 0016 KV SM 23206 

mg/L 10/16/2013 1000 JJ SM 23406 

0.1 mg/L 10/14/2013 1205 RH EPA 350.1 

0.1 10/16/2013 1000 JJ Calculation 

5 mg/L 10/12/2013 0016 KV SM 23206 

5 mg/L 10/12/2013 0016 KV SM 23206 

5 mg/L 10/12/2013 0016 KV SM 23206 

mg/L 10/10/2013 2347 AMB EPA 300.0 

0.1 mg/L 10/12/2013 0016 KV SM 4500FC 

0.1 mg/L 10/15/2013 1306 RH EPA353.2 

mg/L 10/10/2013 2347 AMB EPA 300.0 

mg/L 10/11/20131330 DG EPA200.7 

mg/L 10/11/2013 1330 DG EPA200.7 

mg/L 10/11/2013 1330 DG EPA 200.7 

mg/L 10/11/2013 1330 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 1 of4 

Addendum D6-10-40 



DEQ 6-391

Brook Mine 
Your Environmental Monitoring Partner 

!!!'!;~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

\._,ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: 81310172-001 
Client Sample ID: SM578409-CRN-OB-1 
COC: 151960 

Analyses Result 

CationiAnion-Milliequlvalents 
Bicarbonate as HC03 8.41 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.33 

Fluoride 0.02 

Nitrate + Nitrite as N ND 

Sulfate 16.19 

Calcium 6.34 

Magnesium 11.22 

Potassium 0.46 

Sodium 6.79 

Cation I Anion Balance 

Cation Sum 24.94 

'on Sum 24.97 

.ion-Anion Balance 0.05 

Dissolved Metals 
Aluminum ND 

Arsenic ND 

Barium ND 

Boron 0.2 

Cadmium ND 

Chromium ND 

Copper ND 

Iron ND 

Lead ND 

Manganese 0.09 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 1.36 

Manganese 0.17 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ~<:f:.::e-.a, 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/16/2013 

Report ID: 81310172001 

Work Order: 81310172 
Collection Date: 10/10/2013 9:35:00 AM 
Date Received: 10/10/2013 12:00:00 PM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

0.01 meq/L 1 0/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

0.01 % 10/16/2013 1000 JJ SM 1030E 

0.1 mg/L 1 0/11/2013 1330 DG EPA 200.7 

0.005 mg/L 10/10/2013 2029 MS EPA200.8 

0.1 mg/L 10/10/2013 2029 MS EPA 200.8 

0.1 mg/L 10/11/2013 1330 DG EPA 200.7 

0.001 mg/L 10/10/2013 2029 MS EPA200.8 

0.01 mg/L 10/11/20131330 DG EPA 200.7 

0.01 mg/L 10/10/2013 2029 MS EPA200.8 

0.05 mg/L 10/11/20131330 DG EPA 200.7 

0.02 mg/L 10/10/2013 2029 MS EPA 200.8 

0.02 mg/L 10/11120131330 DG EPA200.7 

0.001 mg/L 10/15120131011 cs EPA 245.1 

0.02 mg/L 1 0/1 0/2013 2029 MS EPA200.S 

0.01 mg/L 10/11/2013 1330 DG EPA200.7 

0.005 mg/L 10/10/2013 2029 MS EPA200.8 

0.01 mg/L 10/11120131330 DG EPA200.7 

0.05 mg/L 10/14/2013 1835 DG EPA200.7 

0.02 mg/L 10/14/2013 1835 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

TFN62/025 
RECD NOV 14,2014 

Page 2 of 4 

Addendum D6-10-41 



DEQ 6-392

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'--•fNT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: 51310156-006 
Client Sample ID: SM578409-MST -1 
COC: 150183 

Analyses Result 

Field 

pH 8.49 

Conductivity 2450 

Turbidity 78.1 

Temperature 13.9 

Static Water Level 101 .18 

General Parameters 
pH 8.4 

Electrical Conductivity 2300 

Total Dissolved Solids (180) 1500 

Solids, Total Dissolved (Calc) 1470 

Alkalinity, Total (As CaC03) 577 

Hardness, Calcium/Magnesium (As CaC03) 171 

Nitrogen, Ammonia (As N) 2.0 

'ium Adsorption Ratio 16.1 

A~o ..... ns 

Alkalinity, Bicarbonate as HC03 685 

Alkalinity, Carbonate as C03 9 

Alkalinity, Hydroxide as OH NO 

Chloride 10 

Fluoride 1.4 

Nitrogen, Nitrate-Nitrite (as N) 0.4 

Sulfate 560 

Cations 
Calcium 29 

Magnesium 24 

Potassium 15 

Sodium 484 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~~~e.-a. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/17/2013 

Report ID: 51310156001 

Work Order: S1310156 
Collection Date: 10/9/2013 5:30:00 PM 
Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

s.u. 10/09/2013 1730 Field 

~mhos/em 10/09/2013 1730 Field 

NTU 10/09/2013 1730 Field 

·c 1 0/09/2013 1730 Field 

ft 1 0/09/2013 1730 Field 

0.1 s.u. 10/11/2013 2028 KV SM 4500 H B 

5 ~mhos/em 10/11/2013 2028 KV SM 25108 

10 mg/L 1 0/1 0/2013 1119 EC SM 2540 

10 mg/L 10/16/2013 1109 JJ SM 1030E 

5 mg/L 10/11/2013 2028 KV SM 23208 

mg/L 10/16/20131109 JJ SM 23408 

0.1 mg/L 1 0/14/2013 1150 RH EPA 350.1 

0.1 10/16/2013 11 09 JJ Calculation 

5 mg/L 1 0/11/2013 2028 KV SM 23208 

5 mg/L 10/11/2013 2028 KV SM 23208 

5 mg/L 10/11/2013 2028 KV SM 23208 

mg/L 10/10/20131705 AMB EPA 300.0 

0.1 mg/L 10/11/2013 2028 KV SM 4500FC 

0.1 mg/L 10/15/2013 1245 RH EPA353.2 

mg/L 10/10/20131705 AMB EPA 300.0 

mg/L 10/10/20131615 DG EPA200.7 

mg/L 10/10/2013 1615 DG EPA 200.7 

mg/L 10/10/2013 1615 DG EPA200.7 

mg/L 10/10/2013 1615 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 11 of 12 

Addendum D6-10-42 



DEQ 6-393

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------ ------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

.__,ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: 81310156-006 
Client Sample ID: SM578409-MST-1 
COC: 150183 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 11.22 

Carbonate as C03 0.31 

Hydroxide as OH ND 

Chloride 0.29 

Fluoride 0.07 

Nitrate + Nitrite as N 0.02 

Sulfate 11.65 

Calcium 1.44 

Magnesium 1.98 

Potassium 0.38 

Sodium 21 .05 

Cation I Anion Balance 
Cation Sum 25.01 

;on Sum 23.58 

don-Anion Balance 2.94 

Dissolved Metals 
Aluminum 0.3 

Arsenic ND 

Barium ND 

Boron 0.2 

Cadmium ND 

Chromium ND 

Copper ND 

Iron 0.12 

Lead ND 

Manganese 0.08 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 1.13 

Manganese 0.11 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ~::::1:::~ 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/17/2013 

ReportiD: 81310156001 

Work Order: 81310156 
Collection Date: 10/9/2013 5:30:00 PM 
Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/20131109 JJ SM 1030E 

0.01 meq/L 10/16/20131109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/20131109 JJ SM 1030E 

0.01 meq/L 10/16/20131109 JJ SM 1030E 

0.01 meq/L 10/16/20131109 JJ SM 1030E 

0.01 % 1 0/16/2013 11 09 JJ SM 1030E 

0.1 mg/L 10/10/20131615 DG EPA 200.7 

0.005 mg/L 10/10/2013 1446 MS EPA200.8 

0.1 mg/L 10/10/20131446 MS EPA200.8 

0.1 mg/L 10/10/20131615 DG EPA200.7 

0.001 mg/L 10/10/2013 1446 MS EPA200.8 

0.01 mg/L 10/10/20131615 DG EPA200.7 

0.01 mg/L 10/10/2013 1446 MS EPA200.8 

0.05 mg/L 10/10/20131615 DG EPA 200.7 

0.02 mg/L 10/10/2013 1446 MS EPA200.8 

0.02 mg/L 10/10/20131615 DG EPA200.7 

0.001 mg/L 10/11/2013 1239 cs EPA 245.1 

0.02 mg/L 10/10/2013 1446 MS EPA 200.8 

0.01 mg/L 10/10/20131615 DG EPA200.7 

0.005 mg/L 10/10/2013 1446 MS EPA 200.8 

0.01 mg/L 10/10/20131615 DG EPA200.7 

0.05 mg/L 10/14/2013 1831 DG EPA 200.7 

0.02 mg/L 10/14/2013 1831 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitalion range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 

Page 12 of 12 

Addendum 06-10-43 



DEQ 6-394

Brook Mine 
Your Environmental Monitoring Partner 

~~~~!ii!i!!i! Inter-Mountain Labs ----------------------------------=- --
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

.___,ENT: Western Water Consultants 

1849 Terra 

Sheridan, Wf 82801 

Project: Ramaco 

Lab ID: 81310172-002 

Client Sample ID: SM578409-UBN-1 

COC: 151960 

Analyses Result 

Field 

pH 8.74 

Conductivity 4110 

Turbidity 4.61 

Temperature 10.9 

Static Water Level 108.44 

General Parameters 

pH 8.5 

Electrical Conductivity 3880 

Total Dissolved Solids (180) 2860 

Solids, Total Dissolved (Calc) 2900 

Alkalinity, Total (As CaC03) 435 

Hardness, Calcium/Magnesium (As CaC03) 373 

Nitrogen, Ammonia (As N) ND 

iium Adsorption Ratio 18.0 

A .... ms 

Alkalinity, Bicarbonate as HC03 505 

Alkalinity, Carbonate as C03 13 

Alkalinity, Hydroxide as OH ND 

Chloride 34 

Fluoride 1.0 

Nitrogen, Nitrate-Nitrite (as N) 13.6 

Sulfate 1620 

Cations 

Calcium 67 

Magnesium 50 

Potassium 12 

Sodium 801 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ --t:: 6a. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/16/2013 

Report ID: 81310172001 

Work Order: 81310172 

Collection Date: 10/10/201310:30:00 AM 

Date Received: 10/10/2013 12:00:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 10/10/2013 1030 Field 

~mhos/em 10/10/2013 1 030 Field 

NTU 10/10/2013 1030 Field 

·c 10/10/2013 1030 Field 

ft 10/10/2013 1030 Field 

0.1 s.u. 10/12/2013 0028 KV SM 4500 H 8 

5 ~mhos/em 10/12/2013 0028 KV SM 25108 

10 mg/L 10/10/2013 1133 EC SM 2540 

10 mg/L 10/16/2013 1000 JJ SM 1030E 

5 mg/L 10/12/2013 0028 KV SM 23208 

mg/L 10/16/2013 1000 JJ SM 23408 

0.1 mg/L 10/14/20131206 RH EPA 350.1 

0.1 10/16/2013 1 000 JJ Calculation 

5 mg/L 10/12/2013 0028 KV SM 23208 

5 mg/L 10/12/2013 0028 KV SM 23208 

5 mg/L 10/12/2013 0028 KV SM 23208 

mg/L 10/11/2013 0001 AM8 EPA300.0 

0.1 mg/L 10/12/2013 0028 KV SM 4500FC 

0.1 mg/L 10/15/2013 1305 RH EPA 353.2 

1 mg/L 10/11/2013 0001 AM8 EPA 300.0 

mg/L 10/11/2013 1338 DG EPA 200.7 

mg/L 10/11/2013 1338 DG EPA200.7 

mg/L 10/11/2013 1338 DG EPA200.7 

mg/L 10/11/20131338 DG EPA200.7 

RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
Value above quantitation range E 

J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

TFN 6 2/025 
RECD NOV 14,2014 

Page 3 of 4 

Addendum 06-10-44 



DEQ 6-395

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

.__,fNT: Western Water Consultants Date Reported: 10/16/2013 
1849 Terra Report 10: S1310172001 
Sheridan, WY 82801 

Work Order: S1310172 
Project: Ramaco Collection Date: 10/10/201310:30:00 AM 
LabiD: S1310172-002 Date Received: 1 0/10/2013 12:00:00 PM 
Client Sample ID: SM578409-UBN-1 Sampler: RF 
COC: 151960 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 8.28 0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

Carbonate as C03 0.41 0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

Hydroxide as OH NO 0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

Chloride 0.94 0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

Fluoride 0.05 0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

Nitrate + Nitrite as N 0.97 0.01 meq/L 1 0/16/2013 1000 JJ SM 1030E 

Sulfate 33.70 0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

Calcium 3.33 0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

Magnesium 4.12 O.D1 meq/L 10/16/2013 1 000 JJ SM 1030E 

Potassium 0.31 0.01 meq/L 1 0/16/2013 1000 JJ SM 1030E 

Sodium 34.82 0.01 meq/L 10/16/2013 1000 JJ SM 1030E 

Cation I Anion Balance 

Cation Sum 42.60 0.01 meq/L 10/16/2013 1 000 JJ SM 1030E 

· 'on Sum 44.37 0.01 meq/L 1 0/16/2013 1000 JJ SM 1030E 

.1on-Anion Balance 2.03 0.01 % 10/16/2013 1000 JJ SM 1030E 

Dissolved Metals 

Aluminum NO 0.1 mg/L 10/11/2013 1338 DG EPA200.7 

Arsenic NO 0.005 mg/L 10/10/2013 2102 MS EPA200.8 

Barium NO 0.1 mg/L 10/10/2013 2102 MS EPA 200.8 

Boron 0.2 0.1 mg/L 1 0/11/2013 1338 DG EPA200.7 

Cadmium NO 0.001 mg/L 10/10/2013 2102 MS EPA 200.8 

Chromium NO 0.01 mg/L 10/11/20131338 DG EPA200.7 

Copper NO 0.01 mg/L 10/10/2013 2102 MS EPA200.8 

Iron NO 0.05 mg/L 10/11/2013 1338 DG EPA200.7 

Lead NO 0.02 mg/L 10/10/2013 2102 MS EPA 200.8 

Manganese 0.04 0.02 mg/L 10/11/2013 1338 DG EPA200.7 

Mercury NO 0.001 mg/L 10/15/2013 1019 cs EPA 245.1 

Molybdenum 0.03 0.02 mg/L 10/10/2013 2102 MS EPA 200.8 

Nickel NO 0.01 mg/L 10/11/2013 1338 DG EPA200.7 

Selenium 0.012 0.005 mg/L 10/10/2013 2102 MS EPA200.8 

Zinc NO 0.01 mg/L 10/11/20131338 DG EPA 200.7 

Total Metals 
Iron 0.09 0.05 mg/L 10/14/20131840 DG EPA200.7 

Manganese 0.05 0.02 mg/L 10/14/2013 1840 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by:~-~-------
John Jacobs, Project Manager 

October 2014 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 

Page 4 of4 

Addendum D6-10-45 



DEQ 6-396

Brook Mine 
Your Environmental Monitoring Partner 

!!"!'!!~~~~~ Inter-Mountain Labs--------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-.ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: S1310501-001 
Client Sample ID: SM578415-MST/CRN-1 
COC: 151965 

Analyses Result 

Field 

pH 8.56 

Conductivity 2590 

Turbidity 330 

Temperature 12.8 

Static Water Level 122.85 

General Parameters 

pH 8.4 

Electrical Conductivity 2720 

Total Dissolved Solids (180) 1640 

Solids, Total Dissolved (Calc) 1580 

Alkalinity, Total (As CaC03) 958 

Hardness, Calcium/Magnesium (As CaC03) 72 

Nitrogen, Ammonia (As N) 1.0 

'ium Adsorption Ratio 29.0 

Ao .. .~ns 

Alkalinity, Bicarbonate as HC03 1110 

Alkalinity, Carbonate as C03 27 

Alkalinity, Hydroxide as OH ND 

Chloride 24 

Fluoride 1.7 

Nitrogen, Nitrate-Nitrite (as N) 1.2 

Sulfate 374 

Cations 

Calcium 15 

Magnesium 8 

Potassium 9 

Sodium 567 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ -c::'<::t::-=6a. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 11/11/2013 

ReportiD: S1310501001 

Work Order: S1310501 
Collection Date: 10/31/2013 12:40:00 PM 
Date Received: 10/31/2013 2:30:00 PM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 10/31/2013 1240 Field 

~mhos/em 10/31/2013 1240 Field 

NTU 10/31/2013 1240 Field 

·c 10/31/2013 1240 Field 

ft 10/31/20131240 Field 

0.1 s.u. 11/01/2013 1836 KV SM 4500 H B 

5 ~mhos/em 11/01/2013 1836 KV SM 25108 

10 mg/L 11/01/20131021 EC SM 2540 

10 mg/L 11/08/2013 1057 JJ SM 1030E 

5 mg/L 11/01/20131836 KV SM 23208 

mg/L 11/08/2013 1057 JJ SM 23408 

0.1 mg/L 11/07/2013 1041 RH EPA 350.1 

0.1 11/08/2013 1057 JJ Calculation 

5 mg/L 11/01/20131836 KV SM 23208 

5 mg/L 11/01/20131836 KV SM 23208 

5 mg/L 11/01/20131836 KV SM 23208 

mg/L 11/03/2013 0338 AM B EPA 300.0 

0.1 mg/L 11/01/20131836 KV SM 4500FC 

0.1 mg/L 11/01/20131257 RH EPA 353.2 

mg/L 11/05/20131419 AMB EPA 300.0 

mg/L 11/04/2013 2020 DG EPA 200.7 

mg/L 11/04/2013 2020 DG EPA200.7 

mg/L 11/04/2013 2020 DG EPA 200.7 

mg/L 11/04/2013 2020 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 1 of 2 

Addendum 06-10-46 



DEQ 6-397

Brook Mine 
Your Environmental Monitoring Partner 

!!!!!~~~~!! Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~.._,fNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: S131 0501-001 

Client Sample ID: SM578415-MST /CRN-1 

COC: 151965 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 18.25 

Carbonate as C03 0.89 

Hydroxide as OH ND 

Chloride 0.66 

Fluoride 0.09 

Nitrate + Nitrite as N 0.08 

Sulfate 7.79 

Calcium 0.76 

Magnesium 0.67 

Potassium 0.22 

Sodium 24.67 

Cation I Anion Balance 
Cation Sum 26.41 

· 'on Sum 27.78 

.1on-Anion Balance 2.52 

Dissolved Metals 
Aluminum ND 

Arsenic 0.007 

Barium ND 

Boron 0.1 

Cadmium 0.001 

Chromium ND 

Copper ND 

Iron ND 

Lead ND 

Manganese 0.05 

Mercury ND 

Molybdenum 0.03 

Nickel ND 

Selenium 0.005 

Zinc ND 

Total Metals 
Iron 3.67 

Manganese 0.14 

These results apply only to the samples tested. 
Qualifiers : Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ---c<::f:.::~ 
John Jacobs, Project Manager 

October 2014 

Date Reported: 11/11/2013 

Report ID: 51310501001 

Work Order: 51310501 

Collection Date: 10/31/2013 12:40:00 PM 

Date Received: 10/31/2013 2:30:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

0.01 meq/L 11/08/2013 1057 JJ SM 1030E 

0.01 meq/L 11/08/2013 1057 JJ SM 1030E 

0.01 meq/L 11/08/2013 1 057 JJ SM 1030E 

0.01 meq/L 11/08/2013 1057 JJ SM 1030E 

0.01 meq/L 11/08/20131057 JJ SM 1030E 

0.01 meq/L 11/08/2013 1057 JJ SM 1030E 

0.01 meq/L 11/08/2013 1057 JJ SM 1030E 

0.01 meq/L 11/08/2013 1057 JJ SM 1030E 

0.01 meq/L 11/08/2013 1 057 JJ SM 1030E 

0.01 meq/L 11/08/2013 1057 JJ SM 1030E 

0.01 meq/L 11/08/2013 1057 JJ SM 1030E 

0.01 meq/L 11/08/2013 1057 JJ SM 1030E 

0.01 meq/L 11/08/20131057 JJ SM 1030E 

0.01 % 11/08/20131057 JJ SM 1030E 

0.1 mg/L 11/04/2013 2020 DG EPA 200.7 

0.005 mg/L 11/01/2013 2128 MS EPA200.8 

0.1 mg/L 11/01/2013 2128 MS EPA200.8 

0.1 mg/L 11/04/2013 2020 DG EPA 200.7 

0.001 mg/L 11/01/2013 2128 MS EPA200.8 

0.01 mg/L 11/04/2013 2020 DG EPA200.7 

0.01 mg/L 11/01/2013 2128 MS EPA200.8 

0.05 mg/L 11/04/2013 2020 DG EPA200.7 

0.02 mg/L 11/05/2013 1836 MS EPA 200.8 

0.02 mg/L 11/04/2013 2020 DG EPA200.7 

0.001 mg/L 11/08/2013 1104 cs EPA245.1 

0.02 mg/L 11/01/2013 2128 MS EPA200.8 

0.01 mg/L 11/04/2013 2020 DG EPA 200.7 

0.005 mg/L 11/01/2013 2128 MS EPA200.8 

0.01 mg/L 11/04/2013 2020 DG EPA200.7 

0.05 mg/L 11/05/20130034 DG EPA200.7 

0.02 mg/L 11/05/2013 0034 DG EPA200.7 

RL - Reporting Limit 
8 Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

TFN 6 2/025 
RECD NOV 14,2014 

Page 2 of 2 

Addendum 06-10-47 



DEQ 6-398

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'- .cNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: S131 0156-003 

Client Sample ID: SM578417-CRN-1 

COC: 150183 

Analyses Result 

Field 

pH 8.16 

Conductivity 1421 

Turbidity 302 

Temperature 14.6 

Static Water Level 133.05 

General Parameters 

pH 8.3 

Electrical Conductivity 1420 

Total Dissolved Solids (180) 880 

Solids, Total Dissolved (Calc) 860 

Alkalinity, Total (As CaC03) 465 

Hardness, Calcium/Magnesium (As CaC03) 147 

Nitrogen, Ammonia (As N) 2.7 

'ium Adsorption Ratio 9.8 

A •.. ~(IS 
Alkalinity, Bicarbonate as HC03 563 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 7 

Fluoride 1.9 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 242 

Cations 

Calcium 19 

Magnesium 24 

Potassium 15 

Sodium 272 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ~<:::f::'e.a_ 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/17/2013 

Report ID: 51310156001 

Work Order: 51310156 

Collection Date: 10/9/2013 1:25:00 PM 

Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

s.u. 1 0/09/2013 1325 Field 

1Jmhos/cm 1 0/09/2013 1325 Field 

NTU 10/09/2013 1325 Field 

·c 1 0/09/2013 1325 Field 

ft 1 0/09/2013 1325 Field 

0.1 s.u. 10/11/2013 1952 KV SM 4500 H B 

5 1Jmhos/cm 10/11/2013 1952 KV SM 25108 

10 mg/L 10/10/20131116 EC SM 2540 

10 mg/L 10/16/2013 11 09 JJ SM 1030E 

5 mg/L 10/11/2013 1952 KV SM 23208 

mg/L 10/16/2013 1109 JJ SM 23408 

0.1 mg/L 10/14/20131147 RH EPA 350.1 

0.1 10/16/20131109 JJ Calculation 

5 mg/L 10/11/20131952 KV SM 23208 

5 mg/L 10/11/2013 1952 KV SM 23208 

5 mg/L 10/11/2013 1952 KV SM 23208 

mg/L 10/10/2013 1624 AMB EPA 300.0 

0.1 mg/L 10/11/2013 1952 KV SM 4500FC 

0.1 mg/L 10/15/2013 1242 RH EPA 353.2 

mg/L 10/10/2013 1624 AMB EPA 300.0 

mg/L 10/10/2013 1557 DG EPA 200.7 

mg/L 10/10/2013 1557 DG EPA200.7 

mg/L 10/10/2013 1557 DG EPA200.7 

mg/L 10/10/2013 1557 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 

Page 5 of 12 

Addendum 06-10-48 



DEQ 6-399

Brook Mine 
Your Environmental Monitoring Partner 

!!!!!i!"i!i~!!i!i!!!iiiiii!i!! Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'"_,ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: 81310156-003 

Client Sample ID: SM578417-CRN-1 

COC: 150183 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 9.23 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.20 

Fluoride 0.10 

Nitrate + Nitrite as N ND 

Sulfate 5.02 

Calcium 0.93 

Magnesium 2.00 

Potassium 0.39 

Sodium 11.85 

Cation I Anion Balance 
Cation Sum 15.37 
· ;on Sum 14.64 

.1on-Anion Balance 2.42 

Dissolved Metals 
Aluminum 0.9 

Arsenic NO 

Barium NO 

Boron 0.1 

Cadmium ND 

Chromium NO 

Copper NO 

Iron 0.21 

Lead NO 

Manganese 0.07 

Mercury ND 

Molybdenum NO 

Nickel ND 

Selenium ND 

Zinc NO 

Total Metals 
Iron 3.56 

Manganese 0.19 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~~~e..a.. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/17/2013 

ReportiD: 81310156001 

Work Order: S1310156 

Collection Date: 10/9/2013 1 :25:00 PM 

Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/2013 11 09 JJ SM 1030E 

0.01 % 10/16/2013 1109 JJ SM 1030E 

0.1 mg/L 10/10/20131557 OG EPA200.7 

0.005 mg/L 10/10/20131430 MS EPA 200.8 

0.1 mg/L 10/10/2013 1430 MS EPA 200.8 

0.1 mg/L 10/10/2013 1557 OG EPA 200.7 

0.001 mg/L 10/10/20131430 MS EPA 200.8 

0.01 mg/L 1 0/1 0/2013 1557 OG EPA200.7 

0.01 mg/L 10/10/2013 1430 MS EPA200.8 

0.05 mg/L 10/10/20131557 DG EPA 200.7 

0.02 mg/L 10/10/2013 1430 MS EPA200.8 

0.02 mg/L 10/10/2013 1557 DG EPA200.7 

0.001 mg/L 10/11/20131233 cs EPA245.1 

0.02 mg/L 10/10/20131430 MS EPA 200.8 

0.01 mg/L 10/10/2013 1557 OG EPA 200.7 

0.005 mg/L 10/10/2013 1430 MS EPA200.8 

0.01 mg/L 10/10/2013 1557 OG EPA 200.7 

0.05 mg/L 10/14/2013 1824 OG EPA 200.7 

0.02 mg/L 10/14/20131824 OG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions TFN62/025 

RECD NOV 14,2014 
Page 6 of 12 

Addendum D6-10-49 



DEQ 6-400

Brook Mine 
Your Environmental Monitoring Partner 

!'!'!'!!~i!!!!i~!'i!iii!i!!i! Inter-Mountain Labs - -------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'-- _,ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: 51310156-002 
Client Sample 10: SM578418-AL-1 
COC: 150183 

Analyses Result 

Field 

pH 8.72 

Conductivity 1179 

Turbidity 257 

Temperature 12.3 

Static Water Level 20.65 

General Parameters 

pH 8.4 

Electrical Conductivity 1160 

Total Dissolved Solids (180) 760 

Solids, Total Dissolved (Calc) 780 

Alkalinity, Total (As CaC03) 205 

Hardness, Calcium/Magnesium (As CaC03) 254 

Nitrogen, Ammonia (As N) ND 

1ium Adsorption Ratio 4.3 

A ...... ns 

Alkalinity, Bicarbonate as HC03 242 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 9 

Fluoride 1.1 

Nitrogen, Nitrate-Nitrite (as N) 1.4 

Sulfate 393 

Cations 

Calcium 26 

Magnesium 46 

Potassium 13 

Sodium 159 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ --t:'<::f:::~ 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/17/2013 

ReportiD: 51310156001 

Work Order: S1310156 
Collection Date: 10/9/2013 10:40:00 AM 
Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

s.u. 10/09/2013 1040 Field 

j.Jmhos/cm 10/09/2013 1040 Field 

NTU 1 0/09/2013 1 040 Field 

·c 1 0/09/2013 1 040 Field 

ft 10/09/2013 1040 Field 

0.1 s.u. 10/11/2013 1940 KV SM 4500 H B 

5 J.Jmhos/cm 10/11/20131940 KV SM 25108 

10 mg/L 10/10/20131115 EC SM 2540 

10 mg/L 10/16/20131109 JJ SM 1030E 

5 mg/L 10/11/2013 1940 KV SM 23208 

mg/L 1 0/16/2013 11 09 JJ SM 23408 

0.1 mg/L 10/14/20131146 RH EPA 350.1 

0.1 10/16/20131109 JJ Calculation 

5 mg/L 10/11/2013 1940 KV SM 23208 

5 mg/L 10/11/2013 1940 KV SM 23208 

5 mg/L 10/11/20131940 KV SM 23208 

mg/L 10/15/2013 2357 AMB EPA 300.0 

0.1 mg/L 10/11/20131940 KV SM 4500FC 

0.1 mg/L 10/15/2013 1241 RH EPA 353.2 

mg/L 10/15/2013 2357 AMB EPA 300.0 

mg/L 10/15/2013 1524 DG EPA200.7 

mg/L 1 0/15/2013 1524 DG EPA200.7 

mg/L 10/10/2013 1552 DG EPA 200.7 

mg/L 10/15/2013 1524 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 3 of 12 

Addendum 06-10-50 



DEQ 6-401

Brook Mine 
Your Environmental Monitoring Partner 

!'!!"!!!~~~~!!! Inter-Mountain Labs--------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-·ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
LabiD: 51310156-002 
Client Sample ID: SM578418-AL-1 
COC: 150183 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 3.97 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.24 

Fluoride 0.05 

Nitrate + Nitrite as N 0.09 

Sulfate 8.17 

Calcium 1.31 

Magnesium 3.75 

Potassium 0.32 

Sodium 6.92 

Cation I Anion Balance 
Cation Sum 12.32 

;on Sum 12.67 

.ion-Anion Balance 1.43 

Dissolved Metals 
Aluminum ND 

Arsenic ND 

Barium ND 

Boron 0.2 

Cadmium ND 

Chromium ND 

Copper ND 

Iron ND 

Lead ND 

Manganese ND 

Mercury ND 

Molybdenum ND 

Nickel NO 

Selenium 0.006 

Zinc NO 

Total Metals 
Iron 2.24 

Manganese 0.16 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ~C::t::'~ 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/17/2013 

Report ID: 51310156001 

Work Order: 51310156 
Collection Date: 10/9/2013 10:40:00 AM 
Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

O.Q1 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/20131109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/20131109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 1109 JJ SM 1030E 

0.01 % 10/16/2013 1109 JJ SM 1030E 

0.1 mg/L 10/10/20131552 DG EPA 200.7 

0.005 mg/L 10/10/2013 1358 MS EPA 200.8 

0.1 mg/L 10/10/2013 1358 MS EPA200.8 

0.1 mg/L 1 0/1 0/2013 1552 OG EPA200.7 

0.001 mg/L 1 0/10/2013 1358 MS EPA200.8 

0.01 mg/L 10/10/2013 1552 DG EPA200.7 

0.01 mg/L 10/10/2013 1358 MS EPA200.8 

0.05 mg/L 10/10/2013 1552 OG EPA200.7 

0.02 mg/L 10/10/2013 1358 MS EPA 200.8 

0.02 mg/L 10/10/2013 1552 OG EPA200.7 

0.001 mg/L 10/11/20131231 cs EPA245.1 

0.02 mg/L 10/10/2013 1358 MS EPA200.8 

0.01 mg/L 10/10/2013 1552 OG EPA 200.7 

0.005 mg/L 10/10/20131358 MS EPA 200.8 

0.01 mg/L 10/10/2013 1552 OG EPA200.7 

0.05 mg/L 10/14/2013 1822 OG EPA 200.7 

0.02 mg/L 1 0/14/2013 1822 OG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 4 of 12 

Addendum 06-10-51 



DEQ 6-402

Brook Mine 
Your Environmental Monitoring Partner 

!'!!!!i!oii!i~!!iii!i~i!i!! Inter-Mountain Labs - -------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: {307) 672-8945 

Sample Analysis Report 

~,._,cNT: Western Water Consultants 
1849 Terra 
Sheridan, VW 82801 

Project: Ramaco 
Lab ID: S131 0156-001 
Client Sample ID: SM578513-AL-1 
COC: 150183 

Analyses Result 

Field 

pH 7.95 

Conductivity 4870 

Turbidity 2.05 

Temperature 12.3 

Static Water Level 9.51 

General Parameters 

pH 8.0 

Electrical Conductivity 4800 

Total Dissolved Solids {180) 4530 

Solids, Total Dissolved {Calc) 4500 

Alkalinity, Total {As CaC03) 636 

Hardness, Calcium/Magnesium {As CaC03) 2340 

Nitrogen, Ammonia {As N) ND 

'ium Adsorption Ratio 4.3 

A ..... ns 

Alkalinity, Bicarbonate as HC03 776 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 22 

Fluoride 0.9 

Nitrogen, Nitrate-Nitrite {as N) ND 

Sulfate 2910 

Cations 

Calcium 275 

Magnesium 401 

Potassium 33 

Sodium 474 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ~~e..a. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/17/2013 

Report ID: 51310156001 

Work Order: 51310156 
Collection Date: 10/9/2013 9:50:00 AM 
Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 1 0/09/2013 0950 Field 

JJmhos/cm 1 0/09/2013 0950 Field 

NTU 10/09/2013 0950 Field 

·c 10/09/2013 0950 Field 

ft 1 0/09/2013 0950 Field 

0.1 s.u. 10/11/20131915 KV SM 4500 H B 

5 jJmhos/cm 10/11/20131915 KV SM 25108 

10 mg/L 10/10/20131113 EC SM 2540 

10 mg/L 1 0/16/2013 11 09 JJ SM 1030E 

5 mg/L 10/11/2013 1915 KV SM 23208 

1 mg/L 10/16/2013 1109 JJ SM 23408 

0.1 mg/L 10/14/2013 1145 RH EPA 350.1 

0.1 10/16/2013 1109 JJ Calculation 

5 mg/L 10/11/20131915 KV SM 23208 

5 mg/L 10/11/20131915 KV SM 23208 

5 mg/L 10/11/20131915 KV SM 23208 

1 mg/L 1 0/10/2013 1556 AM8 EPA 300.0 

0.1 mg/L 10/11/20131915 KV SM 4500FC 

0.1 mg/L 10/15/2013 1239 RH EPA 353.2 

mg/L 10/10/2013 1556 AM8 EPA 300.0 

mg/L 10/10/2013 1550 DG EPA 200.7 

mg/L 10/10/2013 1550 DG EPA200.7 

mg/L 10/10/2013 1550 DG EPA 200.7 

mg/L 10/10/20131550 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitatlon range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 1 of 12 

Addendum D6-10-52 



DEQ 6-403

" ~MACO Brook Mine I m Your Environmental Monitoring Partner 
Inter-Mountain Labs --------------------------------------

utTcR-"0""'"'" ..... 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~_. _,e:NT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
lab ID: 51310156-001 
Client Sample ID: SM578513-AL-1 
COC: 150183 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 12.71 

Carbonate as C03 NO 

Hydroxide as OH NO 

Chloride 0.62 

Fluoride 0.04 

Nitrate + Nitrite as N NO 

Sulfate 60.54 

Calcium 13.73 

Magnesium 33.03 

Potassium 0.84 

Sodium 20.63 

Cation I Anion Balance 

Cation Sum 68.24 

• 'on Sum 73.93 

Jon-Anion Balance 4.00 

Dissolved Metals 

Aluminum NO 

Arsenic NO 

Barium NO 

Boron 0.4 

Cadmium NO 

Chromium NO 

Copper NO 

Iron NO 

Lead NO 

Manganese 0.37 

Mercury NO 

Molybdenum NO 

Nickel NO 

Selenium NO 

Zinc NO 

Total Metals 
Iron 0.10 

Manganese 0.62 

These results apply only to the samples tested. 
Qualifiers : Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ~<::f::e..a. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 10/17/2013 

Report ID: 51310156001 

Work Order: S1310156 
Collection Date: 10/9/2013 9:50:00 AM 
Date Received: 10/10/2013 8:06:00 AM 

Sampler: RF 
Matrix: Water 

Rl Qual Units Date Analyzed/lnit Method 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/20131109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 meq/L 10/16/20131109 JJ SM 1030E 

0.01 meq/L 10/16/2013 1109 JJ SM 1030E 

0.01 meq/L 1 0/16/2013 11 09 JJ SM 1030E 

0.01 % 10/16/20131109 JJ SM 1030E 

0.1 mg/L 10/10/2013 1550 DG EPA200.7 

0.005 mg/L 10/10/2013 1352 MS EPA200.8 

0.1 mg/L 10/10/2013 1352 MS EPA200.8 

0.1 mg/L 10/1 0/2013 1550 DG EPA 200.7 

0.001 mg/L 10/10/2013 1352 MS EPA200.8 

0.01 mg/L 10/10/2013 1550 DG EPA200.7 

0.01 mg/L 10/10/2013 1352 MS EPA200.8 

0.05 mg/L 10/10/2013 1550 DG EPA 200.7 

0.02 mg/L 10/10/2013 1352 MS EPA200.8 

0.02 mg/L 10/10/20131550 DG EPA200.7 

0.001 mg/L 10/11/2013 1229 cs EPA 245.1 

0.02 mg/L 10/10/2013 1352 MS EPA200.8 

0.01 mg/L 10/10/2013 1550 DG EPA200.7 

0.005 mg/L 10/10/2013 1352 MS EPA200.8 

0.01 mg/L 10/1 0/2013 1550 DG EPA200.7 

0.05 mg/L 10/14/20131813 DG EPA200.7 

0.02 mg/L 10/14/2013 1813 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

TFN 8 2/025 
RECD NOV 14,2014 

Page 2 of 12 

Addendum 06-10-53 



DEQ 6-404

lnter.:Mountain La~s 

Q Fed Express 
Q US Mail 
Q Hand Carried 

Cl Other 
--<. Inter-Mountain Labs. Inc. 

Solid 

Filter 

Other-

so 
FT 
OT 

of 

.to' 

Rev4.6 



DEQ 6-405

·1nter-Mountaln Labs 

Fitter 
Other 

Standard turnaround 
RUSH - 5 Working Days 
URGENT - < 2 Working Days 

Rev4.6 



DEQ 6-406

lntet:~~ountain Labs 

REMARKS 

Soil Sl 
Solid so 
Filter FT 

.Oihei OT 

Rev4.6 



DEQ 6-407

UPS · · 
ClFedExpress 
OUSMail 
Q Hand Carried 
0 Other 

Inter-Mountain Labs 

sOlid 
Futei FT 
Othei · or . 

of 

Rev4.6 



DEQ 6-408

~RAMACO 

~~WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point 5 =r e 'f 0 8 - t!.j(A.f - I Project_~_a~~~==::....:::::::~--------

Location ----- - - ----- ---- - W.O.# e?o/2;13-t -t!)7 
Sample ID# 5 7 f;'fo f2 '~N -I Date Sampled I :2 I I 5" I 13 Time I tf 2 iJ arnfEJ 
D~cribeSam~ngPo~ --~~~~~-~~~~·~~~~~· ~~k~J~~~~L~~-----~----~ 

Well Depth 9 {;. Z.7tt below MP Depth to Water (below MP) 87. "70 ft 

Date /;J., I 1s- 1 /3 Time 1 3 '13 am@ 

At least '11 ft bore volumes have been evacuated before sampling 

Sampling method 

Tap 

Submersible pump 

Bailer 

{Bladder pump (low flow)) 

Pump intake or bailer set at 1 V ft below MP. 

Casing Diameter IJ2 in 

Casing Volume '11 A- gal 

-ubing (type: ;P'~ ). ( New or{?reviously used >}was used to collect all samples [E}r no ) 

and all field measurements @r no ). Tubing used only for __ 0f?:~~--------------

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (l.lmhoalcm) (oc) (NTU) (gallons) (gp_R1} 

1"/ /0 b,BB 2(,'1-0 /O,'f .:2!7 -} /!!TO t..t~/-30 6Ju:..., . 

1 tzo ". 8f3 ,;; (p!i"O /off 35'~ '::1::: 3.D -:+_ 

Pumping Start Time /3 55 WL Pumping End Time _ ___ _ WL ___ _ 

Comments: W~ -/~ - ~ ~ 

ftC.;:::-

Form completed by: , ~~essed by: 

October 2014 

TFN 6 2/025 
RECD NOV l4r20J4 

Addendum D6- 10-58 
K:ICOMMON\Rod F\Monltor Well Sar!1lie Form_12·11-13.doc 



DEQ 6-409

~RAMACO 

~/'--WWCENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point -~&~7~.--IB~tf~O:.._:B==------ -=-fbt=~::::...T:~....---+-{ _ _ _ _ Project_-----"~=-'=--=--___::_....::..__ _____ _ _ _ 

W.0.# __ ~____,_/_:3---=-/.-~_Cf..:...,__-_t:)__.7.____ ___ _ Location - --------- --- - --- --
Sample ID# 516tfOB -JttS}, / Date Sampled---'/.....:;z.---'/_,/_~_-----'-/ "'-/ =3'--- Time _ __;/_~_-_o_o _ _ am{§J 
DescrlbeSam~~gPo~t ---~~~n~L)~~~~~· ~~~·~~~~)~~~~-------------

Well Depth /.,2t', pt)ft below MP Depth to Water (below MP) /(JS'. B1 ft Casing Diameter __ ?-"--- in 

Date /;7 I ;61 /3 Time /'{-SO amEJ Casing Volume 4111- gal 

At least "'1 F1- bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at /Is- ft below MP. 

- ·Jbing (type: P ~ ). (New oEiously used Jwas used to collect all samples 8r no) 

and all field measurements E}r no). Tubing used only for --~.:.....::...:...4:..__ _ _____ ___ ___ _ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time .(units} (umhos/cm) (ocj (NTU) (gallons) (gpm) 

/~50 {p.5~ -z..., 10 /(). z, ~~'7 .t ISZJMt/.3~ 
f£!JOO (,.5~ 2'f30 /(). ~ ~18 ::/:;::. .3, 0 ~ 

Pumping Start Time I&/ ..35""' WL Pumping End Time _ _ _ _ _ Wl - - --
Comments: W~ -/-~ - -?1...0 ~ 

He..k 

Witnessed by: 

October 2014 

TFN 6 2/ 025 
RECD NOV 14,2014 

Addendum D6-10-59 
K:\COMMON\Rod F\Monltor Well Sa~e Fonn_12·11-13.doc 



DEQ 6-410

~co Jr~IJ~lj 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point .?1 gtfoq- C/VJ -/ Project __ __...Lg=--'-"'~===-:='---------
Location - - ------------- --- W.O.#_~,;;,_.,.p~/.....,3~/~..3~q_---=0=--7!.__ __ _ 

Sample ID# Date Sampled __ ___;_ __ ....;.._ _ _ _ Time _____ _ am pm 

Well Depth I /o.£5it below MP Depth to Water (below MP) q,1, 1t ft 

Date /;2. Time /:A "!JO am@ 

At least ____ bore volumes have been evacuated before sampling 

Sampling method 

Tap 

Submersible pump 

Bailer 

Pump intake or bailer set at ____ ft below MP. 

Bladder pump (low flow) 

Casing Diameter ---- in 

Casing Volume gal 
----

I 

)T.l.y• V'!,\ 11 1-' I EV FLI)f.:0~,-,,.,, ,\ 1 1 1.'/ El ~) 

~ubing (type: _ ________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (llmhos/cm) (oC) (NTU) (gallons) (gpm) 

Pumping Start Time WL Pumping End Time ____ _ WL ___ _ 

Comments: 

TFN 62/925 
RECD NOV 14,2014 

Form completed by: ~u/~nessed by: 

October 2014 Addendum 06-10-60 
K:\COMMON\Rod F\Monltor Well Sa~la Form_12·11·13.doc 



DEQ 6-411

X'MACO 

~~WWCENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point fJ7Btf09 -t:KN- OfJ -I Project _ _,~=-~~c...:::...::...==-"'"""""'-----------
Location ---------------------

W.O.# ______________ _ 

Sample ID# 27BtfOC/ ;C/lA/ -~-1 Date Sampled I :Z.. I I!!J I 13 Time __ l--=3::::......:.._:<_0 __ 

DescribeSamplingPoint C?W ~ u.J~ 

Well Depth I /I. 3E ft below MP Depth to Water (below MP) 9 !J, 7 '-' ft 

Date /;? I 1 S I I~ Time /:2: 5.2 am €i) 

Casing Diameter 6 

Casing Volume -"11 J4. 

in 

gal 

At least "11.1'1- bore volumes have been evacuated before sampling ') f ,\ TII \'\'.J. TEfll fV £1 Ol-/1 ')')' 1 1 1 ,\ rEn WE Ll ~} 

Sampling method Submersible pump {!ladder pump (low flow)) 

Tap Bailer 

Pump intake or bailer set at I t7 ~ ft below MP. 

-ubing (type: _ __.Pc.......::.~.;;;;..;:;..:..=c...::.._.=.... ___ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for ---------- ----- ------

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (l.lmhos/cm) (oc) (NTU) (gallons) (gpm) 

7.z3 ~~70 /D.~ --
"" 

1 s-o ~Mt-/_ a;o ~~ 1310 /(),J":J 

13~0 7 .2,..'!) "2 3'10 /t:J,z_ /S".I'!> ~3,0 ~ 4-

Pumping Start Time 12 5"~ WL Pumping End Time ____ _ WL ___ _ 

Comments: W~ C~. - ~ ~ 

l-eE 

October 2014 

TFN62/025 
RECD NUV 14,2014 

Addendum 06-10-61 
K:ICOMMON\Rod F\MonitorWell Sample Fonn_12·11·13.doc 



DEQ 6-412

~RAMACO 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point -=5"-~-=.......!::/!?"-ti.:........::.0--'1.._-__,htc.:L....oOq"--r.___-_./.._ __ _ Project_---t.~=~=•=:::!<t!:::::~~--------
W.O.#_---"""t:l::...:~:......!/'-"'3::::......:..../ =3_..1_~ _0 ......:"7 ____ _ Location --------------------

Sample ID# 57 8401~ Iff$/'? l Date Sampled /;( I I !!!J"I 13 Time /;?~~ 

DescribeSam~~gPo~t ----~~~~~~~~~~-~~~·~-~~~~~~----------~ 

Well Depth /.;l:/. e3tt below MP Depth to Water (below MP) /(!)/./() ft Casing Diameter 5" in 

Date I 3- I I 5 I I 3 Time I ;11 5- am~ Casing Volume -?7 .If gal 

At least _ ?l.:......:....fr"--_bore volumes have been evacuated before sampling 

Sampling method Submersible pump @adder pump (low flow)} 

Tap Bailer 

Pump intake or bailer set at II~ ftbelowMP . 

-·Jbing (type: _ __!...P_,~:..___:__ __ · ___ ). ( New orp:;viously used >1was used to collect all samples [jii}r no) 

and all field measurements ~r no ). Tubing used only for ~ft 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (pmhos/cm) (oC) (NTU} (gallons) (gpm) 

I ~3 5" '1.10 2o/W /0.7 2. .5/p ~ I-57/ J-Yt'-/ .30 s~ 

12~ 7.70 "2'-170 I D. 7 I , 'f.t> ~~.o + 

Pumping Start Time I r2 ~ 0 WL Pumping End Time ____ _ WL ----
Comments: 4/~ (!..~ -?<Q~ 

L-C..-,F 

Form completed by: Q,..,gd ~ Witnessed by: 

October 2014 

TFN 6 2/025 
RECD NOV 14,201 4 

Addendum 06-10-62 
K:ICOMMON\Rod F\MonitorWell Safll)Je Fonn_12-11·13.doc 



DEQ 6-413

~RAMACO 

r ~ ..x: 4UJ .a~~ 

~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point _...:::::5_7~f3""-'f~t2~1~~ =M-~:tr.£...L._-_J..I2£...1P2'"""---+1-- Project _ ____..,.~""---'-.... ~~"""'--'"""-"''------------
Location ----- - ------- - ---- W.0.#_-=--1=-=~:.....:.I--=3:..........:.../....:::3:......9£__-..::::t:J_7__.:__ ___ _ 

Sample ID# Date Sampled __ ____:_ __ _:_ __ _ Time ------ am pm 

DescribeSam~~gPo~t ----~~~~~~~~~~-~~~·~~~~-~-~-------------

Well Depth /;!3. 60 ft below MP Depth to Water {below MP) I c /. 1 ~ ft 
I/!~ 

Casing Diameter_~>"""'-- in 

Date 11-. I 1 !f I / ~ Time A!t ?> am@ Casing Volume gal 
- - - -

At least ____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ft below MP. 

-ubing (type: _________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements (yes or no). Tubing used only for - - ------- ---- - - ----

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (IJinhos/cm) (ocj (NTU) (gallons) (gpm) 

Pumping Start Time WL Pumping End Time ____ _ WL _ _ _ _ 

Comments: kU4 ~ 14=A,.<.e, ~ <1~ 

TFN 6 2/025 
RECD NOV 14,2014 

Fonn completed by: -~ d uf1a _.- Witnessed by: 

October 2014 Addendum D6-10-63 
K:ICOMMON\Rod F\MonitorWeU Sa~le Form_12-11-13.doc 



DEQ 6-414

~RAMACO 

~~WWCENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point 6'7 8'1 01 -~A/ ·I Project __ =~~~~;__=:.-=---------
Location - - ----------------------

W.O.# ________________ ___ _ 

Sample ID# 578tfr!f -uf3AL -/ Date Sampled 12 I 15'" I I "8 Time /;?bD am§} 
Describe Sampling Point kw ~ tc.J~ 

Well Depth 14/.JDtt below MP Depth to Water (below MP) /Jo. Z() ft Casing Diameter __ ~-- in 

Date I~ I 15" I I ~ Time /13-7 @pm Casing Volume --71 A- gal 

At least bore volumes have been evacuated before sampling ~ J,\ fll VVIl.Tf:P I I 'Ill nr ,\,':.C )\.t.\rl P\'~ELL-., 

Sampling method Submersible pump [BFdder pump (low flow) j 

Tap Bailer 

Pump intake or bailer set at J ,_s- ft below MP. 

~ubing (type: p .... ~~ ). ( New orereviously usefUwas used to collect all samples fE}r no ) 

and all field measurements §r no ). Tubing used only for _ _,Pf::.....L..!'f'+------------------ ---

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (pmhoa/cm) (ocj (NTU) (gallons) (gpm) 

11!70 7, (p~ 4'22-0 1/.~ ~.5"0 ~ /-5Z/I-Ut../ & ~ 

11-00 7,7(p 'f22-0 II ,'f ~.(:,z.... 3.0 ,[, 

Pumping Start Time // ;3 5' WL Pumping End Time ______ _ WL ___ _ 

Comments: N~ <2.-~ - ~" ~ 

~ 

COt!..-# I 5"0 I e; ~ 

October 2014 

TFN B 2/025 
RECD NOV 14,2014 

Addendum D6-10-64 
K:ICOMMONIRod F\Monilor Well Salf1lle Form_12-11·13.doc 



DEQ 6-415

~RAMACO 

~/'WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ~ 6'7 Btf !5 .. IHSVCA.AJ -I Project. __ .GZ;.___:::;~::..:.....:....--"-~-------
Location W.O.# ,;?() 1313CZ - 0 7 
SampleiD#5'70tl5"- ~~-/ DateSampled /2. I 15' I I .3 Time /t:JY.o-= C§j)pm 

Well Depth /4f ~. 7btt below MP Depth to Water (below MP) /2 2.~8 ft Casing Diameter __ 5 __ in 

Date { '2- I I !)" I I 3 Time /0/0 @pm Casing Volume 11 A gal 

At least bore volumes have been evacuated before sampling 

Sampling method Submersible pump (Bladder pump (low flow) J 
Tap Bailer 

Pump intake or bailer set at I~ 8 ft below MP. 

~ubing (type: f'& t;~. ). ( New ortprevlously used J was used to collect all samples (iijor no ) 

and all field measurements~or no). Tubing used only for --~~w4::L.,... _ _____ ____ _ __ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time __ (units) Cumhos/cm} (°Ci (NTU} Caallons) {gpm) 

I f) 36"' ?.{?~ 2.5"20 /{).1 -1-/ot>D J7 15"0Mt/~~ · 

I o '1-'f> /J,{,f> 11~Z.. I t!l , 5'" ~z~ '3. 0 1 

Pumping Start Time IOZO WL Pumping End Time ____ _ WL ___ _ 

Comments: 

1FH62/025 
RECD HDV 14,2014 

Form completed by: ~c;:)=:~ Witnessed by: 

October 2014 Addendum D6-10-65 
K:ICOMMON\Rod FIMonltorWell Sa~e Fonn_12·11-13.doc 



DEQ 6-416

~MACO 

~/'--WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point -~5:::.....__7.=8--'-f__LI__J_7_""' =C~IeA/=_-_~{L__ __ Project._~r.:l=-=-=-~------------
Location W.O.# ~P/.5/31 -6·7 

Sample ID# 57 6'111 -eM -1 Date Sampled I ~ I I £' I I .3 Time I {, ()() 
Describe Sampling Point 6 w ~ W ,ed 

Well Depth ~~~, f Itt below MP Depth to Water (below MP) I ~5 . .3{ ft Casing Diameter Z in 

Date 1~ I 16 I 1 "!- Time /5'2£7 am~ Casing Volume -?~If- gal 

At least '11 A- bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at __,_,/ ~~·='E? __ ft below MP. 

.... ubing (type: _p._.__,~=..~=..,.,"""""·"'------> · (New o€,eviously used jwas used to collect all samples {S>r no) 

and all field measurements [3or no). Tubing used only for __ 11..:..J...l/:q_ _____________ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (~o~mhos/cm) ("C) (NTU) laallons) (gpm) 

f!]'f§ 7.-;?J l'ltfl /~.o "~? ..It !5tJutt../3o~ 
/&()0 '/. 31 1'-/S ~ ~·1 ~~~ 3.0 ~ 

Pumping Start Time I ~~ 0 WL Pumping End Time ____ _ WL ___ _ 

Comments: W~ -~~ - ~ ~ 
HCF 

Form completed by: ----7"'ce:z...,_...L==-.o.o~<-....W!I'--'r..,_~j'----'~= ....... f2.=......:::...L---- Witnessed by: ;; """"=-' 

October 2014 

TFN 6 2/025 
RECD NOV 14,20 l4 

Addendum D6-10-66 
K:ICOMMON\Rod F\MonltorWell Se~e Form_12-11-13.doc 



DEQ 6-417

~MACO ~/JW~b 

~~VVW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point ~7 FP'f 17 ... M!?r -I Project _ __..~"""'--"~=::......=:.......=:.. _ _ ____ _ _ _ 

Location ----- --- - ---- ----- W.O.# ;;2~{3/3tf -~7 

Sample ID# Date Sampled _ _ ___:_ __ ~-- Time _____ _ am pm 

De~MbeSamplingPo~ ------~-~-~~----~~~·~~~~--------------~ 

Well Depth / ~5. ~~ft below MP Depth to Water (below MP) I t,tJ , lf7tt Casing Diameter _ _,Z,::::....__ in 

Date I ;2 I IS' I 12 Time ~~~~ am~ Casing Volume '1?/1{: gal 

At least ____ bore volumes have been evacuated before sampling ; f ,\ 11~ \',..\ TL\' L E'. fll ) r • IJ '".>O•I ,\ II P\'~ 1 1 1 ~ 

Sampling method Submersible pump (Bladder pump (low flow) J 
Tap Bailer 

Pump intake or bailer set at ft below MP. ----

~ubing (type: _ _____ ___ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements (yes or no). Tubing used only for -------------------

PH 
nme (units) 

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

EVACUATION I STABILIZATION TEST DATA 

Temperature 
Corrected 

Conductance Temp. 
(IJmhoa/cm) (oC) 

WL 

Volume 
of Water Pumping 

Turbidity Removed Rate 
(NTU) (gallons) (gpm) 

Pumping End Time ___ _ _ WL ___ _ 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum D6-10-67 
K:ICOMMON\Rod F\Monnor Wen SaiT1)1e Form_12-11-13.doc 



DEQ 6-418

~RAMACO 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampllng Point _--=..5_7~5=--=-'1_:_1 .=..8_-___:._I+....!::L::....-4/ ____ _ Project._----'!G2:::::...J.==~==-==---------
W.O.# ______________ _ Location ------------------

Sample ID# 5~ 8ct I B -A-L -/ Date Sampled /.;/ I I/., t3 

Well Depth 24,50 ft below MP Depth to Water (below MP) "20. 78 ft 

Date /:Z. I ,/D I 13 Time_'-/-'1-'--j_ (, __ am(§) 

At least _...::.1/J~flL...-_bore volumes have been evacuated before sampling 

Sampling method 

Tap 

Submersible pump {Bladder pump (low flowJl 

Bailer 

Pump intake or bailer set at '2 ~ ft below MP. 

Time /5"0~ an@ 

Casing Diameter ::;...- in 

Casing Volume ~A- gal 

-, Jbing (type: P ~4~ ). ( New or{previously used iwas used to collect all samples ~r no ) 

and all field measurementsSr no ). Tubing used only for _"'1//~L/&..L...-______________ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (~mhos/em) (oc) (NTU) (aallons) (gpm) 

II/~ '7· (J)Z 3o6'0 q.cr ft!4,lf 

"" 
/5"t:J~t../ ao s~ 

/~06'" ?./,7 3o5'0 q.~ !>~. 2.- 3.0 ~ 

Pumping Start Time I if '10 WL Pumping End Time _ _ __ _ WL ----
Comments: 

TFN 6 2/025 
RECD NOV 14,2014 

~# l'f;TtJI97 

Form completed by: • ~!.&.La.-..___. Wilnessed by: 

October 2014 Addendum D6-10-68 
K:ICOMMON\Rod F\Monitor Well Sa!11lle Form_12·11-13.doc 



DEQ 6-419

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point -~!f~~_~~e1~L.If3J,£...._--=~~~~-...._/ _ _ _ Project __ _...~~~:::...::=:=--=----------
W.O.# _ ___._.czZ~'CJ/._,.8""'-L....:/~='----'9--_,.<2::....__jL,Z _ ___ _ Location --------------------

Sample ID# Date Sampled __ ___:_/ __ ,...:..._ __ _ Time - - ---- am pm 

DescribeSamplingPoint (?!A)~ LA)~ 

Well Depth IS!J. 71ft below MP Depth to Water (below MP) /1{,~5S"tt 

Date /:2 I I B I 18 Time l~tfo am§] 

At least - - --

Sampling method 

Tap 

bore volumes have been evacuated before sampling 

Submersible pump Bladder pump (low flow) 

Bailer 

Pump intake or bailer set at ft below MP. ----

Casing Diameter ~in 

Casing Volume gal 
- ---

..... ubing (type: _________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for -----------------------

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (l.lmhoslcm) (GCj (NTU) (gallons) (gpm) 

Pumping Start Time WL Pumping End Time WL - ---
Comments: ---=:11&~~4~'Alo!!:~~IU.£~~--"1tA'L.lodliuf____.s..t:&ufd.~_ ~:z..<c.cctJ~U:-t'_j&ioot..4.1J4t....:~lo.o!I!:S.o'<c."_j-6-"t>~Ai1J~=~.¢<:::s__::---"!!!...S=-.::~~~-

4<Mc 4'td ~ /fl?cbU.Ia" estJ fi4= T F N 6 2 / 0 2 5 

Form completed by: Witnessed by: 

October 2014 

RFCD NOV 14.2014 

Addendum D6-10-69 
K:\COMMON\Rod F\Monitor Well Sa~e Fonn_12-11-13.doc 



DEQ 6-420

~RAMACO 7f/}U) ~h._, 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point _ _;:.!:5:::__:_7.....::8~f-L!...L.8~-LM~6:....~L-!...----'-I __ _ Project. _ _:Q~~~===----------
Location ---------------- -

Sample ID# Date Sampled 

Describe Sampling Point Gtt) ~~75 uJ-df 

Well Depth lf36.zz[tt. below MP Depth to Water (below MP) /Bf. i($'tt 

Date 1.7- I lg I 13 Time /~tfq- am(§}) 

At least ____ bore volumes have been evacuated before sampling 

Sampling method 

Tap 

Submersible pump 

Bailer 

Pump intake or bailer set at ft. below MP. ----

Bladder pump (low flow) 

Time am pm 

Casing Diameter ~ in 

Casing Volume gal 

-.1bing (type: _________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements (yes or no ). Tubing used only for --- ------- ---------

EVACUATI:::>N I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (l'mhos/cm) (ocj (NTU) laallons) (gpm) 

Pumping Start Time WL Pumping End Time WL ___ _ 

Comments: -:ho ~b -~·~~ t..J~ .fo ~ -~ j 
~~ P-ee.bU A'Lr kJt_.ectJ F> ~ ~ tv~ d~ 

Form completed by: ~~ Witnessed by: R E CD N 0 V 14 ' 2 0 14 

October 2014 Addendum 06-10-70 
1<:\COMMON\Rod F\MonltorWell Se~e Form_12·11·13.doc 



DEQ 6-421

~RAMACO * "1u/ ~ .&_, 

~~WWCENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point 5'765/0 - CKA/ -; Project __ ~=-=--___:==-=----------
Location ------------------ W .O.# _ _.:::_:z__;;__"-=--I_.,-3:::...._L._I_.;:_3_'fL.--- -0_ 7_,_ ___ _ 

Sample ID# Date Sampled __ --'-__ ....;.._ __ _ Time _____ _ am pm 

Describe Sampling Point -------------------------------

Well Depth 1'tfl. 71tt below MP Depth to Water (below MP) 9..2 ~~tJ ft Casing Diameter __ £?=-- In 

Date !:Z I 18 I !:3 Time //3&? @m Casing Volume "'11-/f gal 

At least ____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ____ ft below MP. 

-ublng (type: _________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rata 
nme (units) (&.~mhos/em) joe) (NTU) (gallons) (gpm) 

Pumping Start Time WL Pumping End Time ____ _ WL ___ _ 

Comment~: -?UJ 4 ~.Po - '?Y) f-~<1~.0 tu~ :/r; ~ -
:5&1;./ ~ 041 ~ ~_h,, .. e~ lJ<L TFN 6 2/025 

Form completed by: 

October 2014 

RECD NOV 14,2014 

Addendum 06-10-71 
K:ICOMMON\Rod F\MonitorWell SafT1)1e Fonn_12·11·13.doc 



DEQ 6-422

ENGINEERING 

SAMPLING INFORMATION 

Sampling Point ----"~"--'~~ ... 5'--'?L-8a.c...a5~/=()-----'M.=-u.,~"""4-r--_.l'---

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Location -------------- ---- W.O.# e5/e1/ ~ / .3~ - t) 7 

Sample ID# Date Sampled __ ---=-----=-----

Describe Sampling Point ______ 6W-=-~ w 4L 

Well Depth 1'17. Zf ft below MP 

Date t z_ 1 e I I ~ 

Depth to Water (below MP) /~,/Z ft 

Time IJZ.5 ~pm 
• 

At least ____ bore volumes have been evacuated before sampling 

Sampling method 

Tap 

Submersible pump 

Bailer 

Pump intake or bailer set at ____ ft below MP . 

Bladder pump (low flow) 

Time _____ _ am pm 

Casing Diameter -s- in 

Casing Volume ?flf gal 

'o TATIC WA Tf R Lf Vtl OF A5::,0ciATEll WELlS 

.... ublng (type: _________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time (units) 

-

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

Conductance Temp. Turbidity Removed Rate 
(IJmhoa/cm) (vcj (NTU) (gallons) (gpm) 

--
---- --

- --

WL Pumping End Time ____ _ WL ___ _ 

RECD NOV 14,2014 

::.a:;;~ .Witnessed by: 

Addendum 06-10-72 
K:\COMMON\Rod FIMonitor Well Sen1lle Fonn_12·11·13.doc 



DEQ 6-423

~RAMACO 

~,AWW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point _..,..5c_7~B=5....L.t..Ll_-_.,CO!I.IW'""""'~--+1------ Project. _ ___t:.Q~~===-=~--------
Location - ------ --- - - ----- w.o.# c;?ot~/31-o 7 

Sample ID# 5?85l/ -C&11-1 
l 

Date Sampled /7- I I(, I 13 Time 09f 0 (§Jpm 

De~ribeSampl~gPo~t -----~~a~~~~~~~-~~·~?~~~2=~~~-------------

Well Depth /~B.qztt below MP Depth to Water (below MP) 119.13ft Casing Diameter -::;- in 

Date /;1 I /{, I I :8 Casing Volume gal ----

At least '1111 bore volumes have been evacuated before sampling 

Sampling method Submersible pump {Bladder pump (low flow) ] 

Tap Bailer 

Pump intake or bailer set at I .:7~ ft below MP. 

-·Jbing (type: P~ ). ( New o previously used was used to collect all samples ~or no ) 

and all field measurements§r no). Tubing used only for _--.t.?Z':.....ll.~~--------------

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (unlta) (~mhos/em) ("Ci (NTU) (gallons) (gpm) 

01'30 1·111 3f>30 /D.f 121/ 

"' 
/~;.-u .. /..3o~ 

OCf'fO 7·tfl ?500 /(9.0 7t...4J ::l::. ..3 .o ~ 

Pumping Start Time 0"'1 /~ WL Pumping End Time ____ _ WL ___ _ 

Comments: tv'~ ~~-4 - :?1.4 ~ 

Htd= 
~# /~OI:f7 

Witnessed by: 

October 2014 

TFR62/025 
RECD NOV 14.2014 

Addendum 06-10-73 
K:ICOMMON\Rod F\Monltor Wal Sa1J1!Ie Form_12-11-13.doc 



DEQ 6-424

~RAMACO 

~~WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point _ ___::!r::.._7....:........::8 ......::5i:.....:I:....!./ _ -_ IM:........;..,6,_rt=...__- _,_L ____ _ 

Location - ------------- ---

Project __ _,(Zc:..>.>:~::....~=--::~-------

W .O.#_~d?,--=-ltJ_,_/_,.3"'--'/~.3=-----9..___-=t::J_.7'----------

Sample ID# 5"78511-m~T-1 Date Sampled It? I/~ I 13 

DescribeSamplingPoint C'?(A) ~ fAJ./..1..1? 

Well Depth /~IJ. PO ft below MP 

Date I -z.- I I /, I I 3 

Depth to Water (below MP) 15() ./2.. ft 

Time 9:.CZ. @®pm 

Time /P3S: 

Casing Diameter f:T in 

Casing Volume "t11f gal 

At least ?!If' bore volumes have been evacuated before sampling •') r ,\ f H '/o\ Tf:F.( l! VI I l) f- o\ J)1 Jl i.\ 1E01/Jlll ' t 

Sampling method Submersible pump ~adder pump (low flow) J 
Tap Bailer 

Pump intake or bailer set at I~ ft below MP. 

-,Jbing (type: e~ ). (New o previously used was used to collect all samples§r no) 

and all field measurements~r no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (l'mhoa/cm) (oc) (NllJ) (gallons) (gpm) 

/O;l~ 1. ft,'!> 3~oo f>,(p /8.'::?1, ~ /51/~Nt'-/ 30.S~ 
/03~ 7 A 5'2- ~ISO ,,, I '1/ ~3.0 

"' 

Pumping Start Time I o I 0 WL Pumping End Time WL ----
Comments: W~ w~ C ~ ltu-t- f~e.c.,..,~ ~~ - ~ ~ 

~ ~ ~ ~ "~ "'Mt ft., -fe; ~-4 . - -v ~ TFN 6 2/025 
lfc...,£ - C Ot:.4/- I~ 11 rz R E CD N 0 V 14 , 2 0 14 

Form completed by: 

October 2014 

.. ~ d~ Witnessedby: 

Addendum D6-10-74 
K:\COMMON\Rod F\Monllor Well Sa~e Foon_12·11·13.doc 



DEQ 6-425

~MACO 

~~WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point _ ____x2_'7~8,_£J--L/=;!_-£.AA~L...__- ,,_/ ___ _ Project __ _::;;;Z...::.__;:....;_~--'-----=----=::;__-------
Location - ------ ----------- w .0.# _ ___;:_,<_ 0__:/:__5 __!../--'8:::_CfL__-_;::otJ_7L__ ___ _ 

Sample ID# fJ7B 1812 - A-L-I Date Sampled /;2 I J{p I 13 Time /300 am§] 
DescribeSam~ingPo~t -----~~:....;_~~~~~~~-~~~-~~~~~~~-~---------

Well Depth 2/. 2/tt below MP Depth to Water (below MP) ~. B I ft Casing Diameter __ 5=--- in 

Date I ;1. I I /., I I :3 Time I :::Z .2. ? am@ Casing Volume "111f: gal 

At least --'--?l:::......L...:d:...L..__ bore volumes have been evacuated before sampling 

Sampling method Submersible pump {ffiadder pump (low flow)/ 

Tap Bailer 

Pump intake or bailer set at ---41'--"S:....L-_ft below MP. 

-ubing (type: ~e'----""~==-:=:c.::=· =----- - >· ( New o( previously used J was used to collect all samples @r no ) 

and all field measurements Sr no). Tubing used only for --~~-'-.4-......_ _______ ___ _ __ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (a.tmhos/cm) (ocj (NTU) (gallons) Jgpm)_ 

I~ S"'O 'l.ICf 5'Jf(p0 ;e.7 ~~.a .Jr I50ML,/&;J~ 

13oo 7. -z.Z., ~lf~O 1~.? ;;..o. o ~5,() J-

Pumping Start Time /Z~S: WL Pumping End Time ____ _ WL _ __ _ 

Comments: ~~~~~-"/to ~ 

~ 150!97 

Form completed by: ~uJ!tl~ Witnessed by: 

October 2014 

TFN 6 2/025 
RFCD NOV 14.2014 

Addendum D6-10-75 
K:ICOMMON\Rod F\Monilor Well Sal!'4lle Form_12-11·13.doc 



DEQ 6-426

I 

~RAMACO ~-
/~ ..;(-~ .4414~~ 

~WWCENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point -----=!J=--1.!....J,c8~6~/..sz;?~-....::C=::::l&N=1---__.IL__ __ _ 

Location ------------------------------ W.O.#_~c;l::....:t:J:...!./~.8::::.....!...../~~__.&(L,___- ~CJ:.._7t__ ___ _ 

Sample ID# Date Sampled ___ ___:. ____ ....:.._ ___ _ Time ------ am pm 

Well Depth .Iff, B!'tt below MP Depth to Water (below MP) ~ ft 

Date l'Z- tB I 13 Time /2- ~o am@ 

At least ____ bore volumes have been evacuated before sampling 

Sampling method 

Tap 

Submersible pump 

Bailer 

Pump intake or bailer set at ____ ft below MP . 

Bladder pump (low flow) 

Casing Diameter 6" in 

Casing Volume '?1 A gal 

.... ubing (type: _ ________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time (units) 

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

EVACUATION I STABILIZATION TEST DATA 

Temperature 
Corrected 

Conductance Temp. 
(!'mhos/em) (oc) 

WL 

Volume 
of Water Pumping 

Turbidity Removed Rate 
INTU) laallons) (gpm} 

Pumping End Time ____ _ WL ___ _ 

Witnessed by: 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum D6-10-76 
K:ICOMMON\Rod F\Monitor Well Sa!T¥lle Form_12-11-13.doc 



DEQ 6-427

~RAMACO 7f;Ju; ~L<_ 

~~WWCENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

sampling Point _ ..... !7"~Z.....~..8~~=-....<I__.:J=---_-~J'YJ~:?£4-C--+1-- Project ___ ~£'""""""'~:::.....::...~..=.!"'----------------
Location ----------------------------------- W.O.#_......,Q?.:....;;...:;..tJ.....,/.8""""-"-/.-=:.3"-f_-_o"-7_.__ ___ _ 

Sample ID# Date Sampled ___ ____;_ ___ --=------ Time ----------- am pm 

De~ribeSam~ingPo~ ________ ~~~~~~~~~~·~~~~~~-~~4~1~~~~----------~-~~-

Well Depth l/.tf.96tt below MP Depth to Water (below MP) /1/.92-tt Casing Diameter ___ _ in 

Date 12- I IB I .:lt>/3 Time /:J 622 am§J Casing Volume gal ----
At least ---- bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at -------ft below MP. 

-ubing (type: __________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for ---------------------------------

PH 
Time (units) 

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

EVACUATION I STABILIZATION TEST DATA 

Temperature 
Corracted 

Conductance Temp. 
(llmhoslcm) (oC) 

WL 

Volume 
of Water Pumping 

Turbidity Removed Rate 
(NTU) (gallons}_ (gpm) 

Pumping End Time _____ _ WL ___ _ 

Witnessed by: 

TFN62/025 
RECD NOV 14,2014 

Addendum D6-10-77 
K:\COMMONIRod F\Monltor Well Sa1T1!1e Form_t2·11·13.doc 



DEQ 6-428

~RAMACO 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point _ _;5=:..._"1.~~-5"-----=1 ~=-----.....:ll.....:....::...t-_-..._1 _____ _ Project ~ 
Location -~~----~~---~~~-- W.O.# .::JP/3/~'f ... tJ 7 
Sample ID# 578518 ~ !/t. - I Date Sampled /.:J. I I(, I I~ Time I "/I .6 amf!!i] 
D~cribeSampl~gPo~ ~~---~~~~~~~~~~~·~·~~~~~·~~~~~~~~-~~~~~~~~~ 

Well Depth ~&.77ft below MP Depth to Water (below MP) 9. 3(o ft Casing Diameter !5 in 

Date I ;1. I I{; I I ?; Time I: "'z._, am-6 Casing Volume ?14-: gal 

At least "11/J- bore volumes have been evacuated before sampling 

Sampling method Submersible pump [Bladder pump (low flow) I 
Tap Bailer 

Pump intake or bailer set at I B ft below MP. -=----

~ubing (type: ~--"-B-=-~~-~-· --~>· ( New o previously used was used to collect all samples [jii}r no ). 

and all field measurements [ ye~or no ). Tubing used only for __ '11-/f=-'--'--=-+---- ------------

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
nme (units) ("'mhos/em) (oc) (NTU) (gallons) (gpm) 

/'106 '1·1? 51~0 lo.5" "2. ,0~ ~ /-s-a htt../ :30 ~ 

1~15" 7.18 5130 lt7·Z- o.5? ~3.0 Jr 

Pumping Start Time I~ 50 WL Pumping End Time ~~-~- WL ___ _ 

Comments: LU~ e~ - 2kiJ ~ 

1.-.C-F 

Witnessed by: 

October 2014 

TFN62/025 
RECD NDV 14.2014 

Addendum D6-10-78 
K:ICOMMON\Rod F\Monllor Well SafT1ll8 Fonn_12·11·13.doc 



DEQ 6-429

~~co -7('-~~ 

~WWCENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point --"S""----'7'---'-"8=5".~1:2"""'----~=..:.....=N.,.__-_,/'-----

Location - ----------- ------

Project &~ 

W.O.# .;?IJt~/39 -{)7 
Sample ID# Date Sampled _ _ ---'-__ ...;./ _ __ _ Time _____ _ am pm 

Well Depth If'!, t (3 ft below MP Depth to Water (below MP) //'!, b.!2 ft Casing Diameter _ __,!S""""'-- in 

Date 1 ;2. I 1 v I 1 3 Time 11~0 am6 Casing Volume gal 
----

At least ____ bore volumes have been evacuated before sampling ~.rf\T 1 1 \'.'1\ II~I !VI I IlFA'.:)")()I/J\TF.D\'IEtl:--.. 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ____ ft below MP. 

-·Jbing (type: _ ________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements (yes or no ). Tubing used only for - - ------ -----------

PH 
Time (units) 

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

EVACUATION I STABILIZATION TEST DATA 

Temperature 
Corrected 

Conductance Temp. 
(~o~mhos/cm) ("C) 

WL 

Volume 
of Water Pumping 

Turbidity Removed Rate 
(NTU) (gallons) (gpm) 

Pumping End Time ____ _ WL _ __ _ 

TFN 6 2/025 
PECD NOV 14,2014 

Addendum 06-10-79 
K:ICOMMON\Rod F\MonilorWell Se!Tl)le Fonn_12·11·13.doc 



DEQ 6-430

~RAMACO 

~~WWCENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point __ .=:...fJ--=7_,8""-=bJ../ ..... ~'-------- ~ht:...L~-=:..._or'----~1 _ __ _ Project_---=~~:=:::........:-=...;...:::...=.. _______ _ 

Location ------------------------ W.O.#_-=~-=-~---=-/-=o___,/'---.3------"~'---C/_7 ____ _ 

Sample 10# 576513-m~r-/ Date Sampled /2: I //, I 1 :3 Time /.:2etJCJ am{§] 
DescribeSamplingPoint 6w ~ tJ~ 

Well Depth lyt.()(}ft below MP Depth to Water (below MP) I oBI 51/ ft Casing Diameter -e? in 

Date I~ I I (, I I ?> Time // ~'!17 @m 
I 

Casing Volume ?t ~ gal 

At least ??fl bore volumes have been evacuated before sampling ' T.\ rl t \~:.\ r ~ F LE VEl , ,r A'-,')1)1 j,\ 'I 1 1 \Nf ll ') 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at __.__L_:,afO __ ft below MP. 

-·Jbing (type: e,ht/1. Zz-c· ). ( New o[Previously used j was used to collect all samples ~r no ) 

and all field measurements§r no ). Tubing used only for __ __,-??::......!LA...L....... ________________ __ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (pmhoa/cm) ("C) (NTU) (gallons) (gpm) 

1/~0 /?.7/ 1./Z./0 /~., #lCf, I 

"" 
/5"0141t../8o~-

/~t:J~ {,. 77 "12~0 10' to ~.Cf(p ~3.0 ~ 

Pumping Start Time I I' 5 WL Pumping End Time _ ___ _ WL ----
Comments: W~ (J ~- ~ ~ .. 

Form completed by: Witnessed by: 

October 2014 

TEN 6 2/025 
RF.CD NOV 14,2014 

Addendum D6-10-80 
K:ICOMMON\Rod F\Monitor Well Sa"l)le Form_12·11·13.doc 



DEQ 6-431

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 
I 

~ _,ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: 51312200-005 
Client Sample ID: 578408-CRN-1 
COC: 150196 

Analyses Result 

Field 

pH 6.88 

Conductivity 2650 

Turbidity 355 

Temperature 10.4 

Static Water Level 87.70 

General Parameters 

pH 7.9 

Electrical Conductivity 2470 

Total Dissolved Solids (180) 2000 

Solids, Total Dissolved (Calc) 1830 

Alkalinity, Total (As CaC03) 584 

Hardness, Calcium/Magnesium (As CaC03) 1380 

Nitrogen, Ammonia (As N) 0.2 

1ium Adsorption Ratio 0.9 

A ... Jns 

Alkalinity, Bicarbonate as HC03 712 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 9 

Fluoride 0.7 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 963 

Cations 

Calcium 173 

Magnesium 232 

Potassium 30 

Sodium 79 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ G~ 
Bill Courtney, Project Manager 

October 2014 

RL Qual 

0.1 

5 

10 

10 

5 

0.1 

0.1 

5 

5 

5 

0.1 

0.1 

Date Reported: 12/24/2013 

Report ID: 51312200001 

Work Order: 51312200 
Collection Date: 12/15/2013 2:20:00 PM 
Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 
Matrix: Water 

Units Date Analyzed/lnit Method 

s.u. 12/15/2013 1420 Field 

~mhos/em 12/15/2013 1420 Field 

NTU 12/15/2013 1420 Field 

·c 12/15/2013 1420 Field 

ft 12/15/2013 1420 Field 

s.u . 12/17/2013 2153 KV SM4500 H B 

J,Jmhos/cm 12/17/2013 2153 KV SM 25108 

mg/L 12/16/2013 1208 EC SM 2540 

mg/L 12/20/2013 1 056 BC SM 1030E 

mg/L 12/17/2013 2153 KV SM 23208 

mg/L 12/20/2013 1056 BC SM 23408 

mg/L 12/23/2013 1456 RH EPA 350.1 

12/20/2013 1 056 BC Calculation 

mg/L 12/17/2013 2153 KV SM 23208 

mg/L 12/17/2013 2153 KV SM 23208 

mg/L 12/17/2013 2153 KV SM 23208 

mg/L 12/17/2013 2246 AMB EPA 300.0 

mg/L 12/17/2013 2153 KV SM 4500FC 

mg/L 12/19/2013 1107 RH EPA 353.2 

mg/L 12/17/2013 2246 AMB EPA 300.0 

mg/L 12/16/2013 1904 DG EPA 200.7 

mg/L 12/16/2013 1904 DG EPA 200.7 

mg/L 12/16/2013 1904 DG EPA 200.7 

mg/L 12/16/2013 1904 DG EPA 200.7 

RL - Reporting Limit 
B 
E 
J 
M 
0 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 

Value exceeds Monthly Ave or MCL T f N 6 2 I 0 2 5 
Outside the Range of Dilutions R E c D N u' v 14 I 2 0 14 

Page 9 of 14 

Addendum D6-10-81 



DEQ 6-432

Brook Mine 
Your Environmental Monitoring Partner 

!!!'!l!!~~~!ii!il1il Inter-Mountain Labs ----------------------------------=---
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'--·cNT: Western Water Consultants 
1849 Terra 
Sheridan, Wf 82801 

Project: Ramaco 
Lab ID: 51312200-005 
Client Sample ID: 578408-CRN-1 
COC: 150196 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 11 .67 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.24 

Fluoride 0.03 

Nitrate + Nitrite as N ND 

Sulfate 20.04 

Calcium 8.61 

Magnesium 19.08 

Potassium 0.75 

Sodium 3.42 

Cation I Anion Balance 
Cation Sum 31 .87 

· 'on Sum 31 .99 

.~on-Anion Balance 0.19 

Dissolved Metals 
Aluminum ND 

Arsenic ND 

Barium NO 

Boron 0.5 

Cadmium NO 

Chromium NO 

Copper NO 

Iron 0.05 

Lead NO 

Manganese 0.64 

Mercury NO 

Molybdenum NO 

Nickel NO 

Selenium NO 

Zinc NO 

Total Metals 
Iron 2.85 

Manganese 0.81 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: e,~ C::.~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: 51312200001 

Work Order: 51312200 
Collection Date: 12/15/2013 2:20:00 PM 
Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 % 12/20/2013 1 056 BC SM 1030E 

0.1 mg/L 12/16/2013 1904 OG EPA200.7 

0.005 mg/L 12/16/20131454 MS EPA 200.8 

0.1 mg/L 12/16/2013 1454 MS EPA 200.8 

0.1 mg/L 12/16/2013 1904 OG EPA200.7 

0.001 mg/L 12/16/2013 1454 MS EPA200.8 

0.01 mg/L 12/16/2013 1904 OG EPA200.7 

0.01 mg/L 12/16/20131454 MS EPA 200.8 

0.05 mg/L 12/16/20131904 DG EPA200.7 

0.02 mg/L 12/16/2013 1454 MS EPA200.8 

0.02 mg/L 12/16/2013 1904 OG EPA200.7 

0.001 mg/L 12/17/2013 1418 cs EPA245.1 

0.02 mg/L 12/16/2013 1454 MS EPA200.8 

0.01 mg/L 12/16/2013 1904 DG EPA 200.7 

0.005 mg/L 12/16/2013 1454 MS EPA200.8 

0.01 mg/L 12/16/2013 1904 OG EPA 200.7 

0.05 mg/L 12/18/2013 1942 OG EPA200.7 

0.02 mg/L 12/18/2013 1942 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 

0 Outside the Range of Dilutions T f N 6 2 J 0 2 5 
RECD NDV 14,2014 

Page 10 of 14 

Addendum D6-10-82 



DEQ 6-433

Brook Mine 
Your Environmental Monitoring Partner 

!!'!!!~~~!i!i!ii Inter-Mountain Labs ------------ ------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'--•ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: s 1312200-006 
Client Sample ID: 578408-MST-1 
COC: 150196 

Analyses Result 

Field 

pH 6.53 

Conductivity 2430 

Turbidity 518 

Temperature 10.3 

Static Water Level 105.89 

General Parameters 

pH 7.8 

Electrical Conductivity 2230 

Total Dissolved Solids (180) 1690 

Solids, Total Dissolved (Calc) 1610 

Alkalinity, Total (As CaC03) 472 

Hardness, Calcium/Magnesium (As CaC03) 1040 

Nitrogen, Ammonia (As N) 4.2 

~ium Adsorption Ratio 1.7 

A ...... ns 

Alkalinity, Bicarbonate as HC03 576 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 7 

Fluoride 0.5 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 858 

Cations 

Calcium 124 

Magnesium 177 

Potassium 30 

Sodium 129 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ C:,~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: 51312200001 

Work Order: 51312200 
Collection Date: 12/15/2013 3:00:00 PM 
Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 12/15/2013 1500 Field 

~mhos/em 12/15/2013 1500 Field 

NTU 12/15/2013 1500 Field 

·c 12/15/2013 1500 Field 

ft 12/15/2013 1500 Field 

0.1 s.u . 12/17/2013 2204 KV SM 4500 H B 

5 ~mhos/em 12/17/2013 2204 KV SM 25108 

10 mg/L 12/16/2013 1209 EC SM 2540 

10 mg/L 12/20/20131056 BC SM 1030E 

5 mg/L 12/17/2013 2204 KV SM 23208 

mg/L 12/20/2013 1056 BC SM 23408 

0.1 mg/L 12/23/20131457 RH EPA 350.1 

0.1 12/20/20131056 BC Calculation 

5 mg/L 12/17/2013 2204 KV SM 23208 

5 mg/L 12/17/2013 2204 KV SM 23208 

5 mg/L 12/17/2013 2204 KV SM 23208 

mg/L 12/17/2013 2259 AMB EPA 300.0 

0.1 mg/L 12/17/2013 2204 KV SM 4500FC 

0.1 mg/L 12/19/2013 11 08 RH EPA 353.2 

mg/L 12/17/2013 2259 AMB EPA 300.0 

mg/L 12/16/2013 1917 DG EPA200.7 

mg/L 12/16/2013 1917 DG EPA200.7 

mg/L 12/16/2013 1917 DG EPA 200.7 

mg/L 12/16/2013 1917 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

TFN 6 2/025 
RECD NOV 14,2014 
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DEQ 6-434

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~li!! Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~_.fNT: Western Water Consultants 

1849 Terra 

Sheridan , WY 82801 

Project: Ramaco 

Lab ID: 81312200-006 

Client Sample ID: 578408-MST-1 

COC: 150196 

Analyses 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 

Carbonate as C03 

Hydroxide as OH 

Chloride 

Fluoride 

Nitrate + Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Cation I Anion Balance 

Cation Sum 

· ''?nSum 

.1on-Anion Balance 

Dissolved Metals 

Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

Total Metals 
Iron 

Manganese 

These results apply only to the samples tested. 

Result 

9.44 

ND 

ND 

0.20 

0.02 

ND 

17.85 

6.17 

14.53 

0.77 

5.59 

27.07 

27.54 

0.85 

ND 

ND 

ND 

0.4 

ND 

ND 

ND 

0.61 

ND 

0.29 

ND 

ND 

ND 

ND 

ND 

3.53 

0.36 

----

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Date Reported: 12/24/2013 

Report ID: 81312200001 

Work Order: 81312200 

Collection Date: 12/15/2013 3:00:00 PM 

Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 12/20/20131056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/20131056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 % 12/20/20131056 BC SM 1030E 

0.1 mg/L 12/16/20131917 DG EPA 200.7 

0.005 mg/L 12/16/2013 1459 MS EPA 200.8 

0.1 mg/L 12/16/2013 1459 MS EPA 200.8 

0.1 mg/L 12/16/2013 1917 DG EPA200.7 

0.001 mg/L 12/16/2013 1459 MS EPA200.8 

0.01 mg/L 12/16/20131917 DG EPA200.7 

0.01 mg/L 12/16/2013 1459 MS EPA 200.8 

0.05 mg/L 12/16/20131917 DG EPA200.7 

0.02 mg/L 12/16/2013 1459 MS EPA200.8 

0.02 mg/L 12/16/20131917 DG EPA 200.7 

0.001 mg/L 12/17/20131426 cs EPA 245.1 

0.02 mg/L 12/16/2013 1459 MS EPA200.8 

0.01 mg/L 12/16/20131917 DG EPA200.7 

0.005 mg/L 12/16/2013 1459 MS EPA 200.8 

0.01 mg/L 12/16/20131917 DG EPA200.7 

0.05 mg/L 12/18/2013 1944 DG EPA 200.7 

0.02 mg/L 12/18/20131944 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

TFN62/025 
RECD NOV 14,2014 
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DEQ 6-435

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~!! Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

l.._.cNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

LabiD: s 1312200-004 

Client Sample ID: 578409-CRN-08-1 

COC: 150196 

Analyses Result 

Field 
pH 7.25 

Conductivity 2390 

Turbidity 15.13 

Temperature 10.2 

Static Water Level 90.76 

General Parameters 
pH 8.2 

Electrical Conductivity 2200 

Total Dissolved Solids (180) 1560 

Solids, Total Dissolved (Calc) 1540 

Alkalinity, Total (As CaC03) 509 

Hardness, Calcium/Magnesium (As CaC03) 730 

Nitrogen, Ammonia (As N) 4.2 

'ium Adsorption Ratio 3.6 

A~o ... ns 
Alkalinity, Bicarbonate as HC03 621 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 11 

Fluoride 0.6 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 753 

Cations 
Calcium 110 

Magnesium 111 

Potassium 22 

Sodium 226 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: e,~ G~~nNil).... 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: 51312200001 

Work Order: 51312200 

Collection Date: 12/15/20131:20:00 PM 

Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 12/15/2013 1320 Field 

~mhos/em 12/15/2013 1320 Field 

NTU 12/15/2013 1320 Field 

·c 12/15/2013 1320 Field 

ft 12/15/2013 1320 Field 

0.1 s.u. 12/17/2013 2130 KV SM 4500 H B 

5 ~mhos/em 12/17/2013 2130 KV SM 25108 

10 mg/L 12/16/2013 1207 EC SM 2540 

10 mg/L 12/20/2013 1056 BC SM 1030E 

5 mg/L 12/17/2013 2130 KV SM 23208 

mg/L 12/20/2013 1056 BC SM 23408 

0.1 mg/L 12/23/20131455 RH EPA 350.1 

0.1 12/20/2013 1056 BC Calculation 

5 mg/L 12/17/2013 2130 KV SM 23208 

5 mg/L 12/17/2013 2130 KV SM 23208 

5 mg/L 12/17/2013 2130 KV SM 23208 

mg/L 12/17/2013 2232 AMB EPA 300.0 

0.1 mg/L 12/17/2013 2130 KV SM 4500FC 

0.1 mg/L 12/19/20131106 RH EPA 353.2 

mg/L 12/17/2013 2232 AMB EPA300.0 

mg/L 12/16/2013 1859 DG EPA200.7 

mg/L 12/16/20131859 DG EPA200.7 

mg/L 12/16/2013 1859 DG EPA 200.7 

mg/L 12/16/2013 1859 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Ana lyle detected below quantitatlon limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 7 of 14 
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DEQ 6-436

Brook Mine 
Your Environmental Monitoring Partner 

!!!!!i!oii!i~!!i!i!i~i!i! Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-•ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: s 1312200-004 

Client Sample 10: 578409-CRN-OB-1 

COC: 150196 

Analyses Result 

Cation/Anlon-Milliequivalents 
Bicarbonate as HC03 10.18 

Carbonate as C03 NO 

Hydroxide as OH NO 

Chloride 0.30 

Fluoride 0.03 

Nitrate + Nitrite as N NO 

Sulfate 15.67 

Calcium 5.49 

Magnesium 9.09 

Potassium 0.55 

Sodium 9.83 

Cation I Anion Balance 
Cation Sum 24.97 
· -;on Sum 26.19 

,ion-Anion Balance 2.38 

Dissolved Metals 

Aluminum NO 

Arsenic NO 

Barium NO 

Boron 0.2 

Cadmium NO 

Chromium NO 

Copper NO 

Iron ND 

Lead ND 

Manganese 0.19 

Mercury NO 

Molybdenum NO 

Nickel ND 

Selenium NO 

Zinc 0.01 

Total Metals 
Iron 0.19 

Manganese 0.23 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ e:.~~tv\llll..... 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: S1312200001 

Work Order: S1312200 

Collection Date: 12/15/2013 1 :20:00 PM 

Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 % 12/20/2013 1 056 BC SM 1030E 

0.1 mg/L 12/16/2013 1859 DG EPA200.7 

0.005 mg/L 12/16/20131448 MS EPA200.8 

0.1 mg/L 12/16/2013 1448 MS EPA200.8 

0.1 mg/L 12/16/20131859 DG EPA200.7 

0.001 mg/L 12/16/2013 1448 MS EPA 200.8 

0.01 mg/L 12/16/2013 1859 DG EPA 200.7 

0.01 mg/L 12/16/2013 1448 MS EPA 200.8 

0.05 mg/L 12/16/2013 1859 DG EPA 200.7 

0.02 mg/L 12/16/2013 1448 MS EPA200.8 

0.02 mg/L 12/16/2013 1859 DG EPA 200.7 

0.001 mg/L 12/17/2013 1409 cs EPA245.1 

0.02 mg/L 12/16/2013 1448 MS EPA 200.8 

0.01 mg/L 12/16/2013 1859 DG EPA 200.7 

0.005 mg/L 12/16/2013 1448 MS EPA200.8 

0.01 mg/L 12/16/2013 1859 DG EPA200.7 

0.05 mg/L 12/18/2013 1939 DG EPA 200.7 

0.02 mg/L 12/18/2013 1939 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 8 of 14 

Addendum D6-10-86 



DEQ 6-437

Brook Mine 
Your Environmental Monitoring Partner 

~~~~!i!i!i! Inter-Mountain Labs------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-·ENT: Western Water Consultants 
1849 Terra 
Sheridan, Wf 82801 

Project: Ramaco 
Lab ID: S1312200-003 
Client Sample ID: 578409-MST-1 
COC: 150196 

Analyses Result 

Field 
pH 7.70 

Conductivity 2470 

Turbidity 1.45 

Temperature 10.7 

Static Water Level 101.10 

General Parameters 
pH 8.4 

Electrical Conductivity 2260 

Total Dissolved Solids (180) 1510 

Solids, Total Dissolved (Calc) 1430 

Alkalinity, Total (As CaC03) 655 

Hardness, Calcium/Magnesium (As CaC03) 91 

Nitrogen, Ammonia (As N) 4.0 

1ium Adsorption Ratio 22.0 

A ..... ns 

Alkalinity, Bicarbonate as HC03 773 

Alkalinity, Carbonate as C03 12 

Alkalinity, Hydroxide as OH ND 

Chloride 9 

Fluoride 1.5 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 497 

Cations 
Calcium 16 

Magnesium 12 

Potassium 16 

Sodium 484 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: e,~ C::.~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: S1312200001 

Work Order: S1312200 
Collection Date: 12/15/2013 12:45:00 PM 
Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 12/15/20131245 Field 

1Jmhos/cm 12/15/2013 1245 Field 

NTU 12/15/2013 1245 Field 

·c 12/15/2013 1245 Field 

ft 12/15/2013 1245 Field 

0.1 s.u. 12/17/2013 2116 KV SM 4500 H B 

5 1Jmhos/cm 12/17/2013 2116 KV SM 25108 

10 mg/L 12/16/2013 1206 EC SM 2540 

10 mg/L 12/20/2013 1056 BC SM 1030E 

5 mg/L 12/17/2013 2116 KV SM 23208 

1 mg/L 12/20/2013 1056 BC SM 23408 

0.1 mg/L 12/23/20131454 RH EPA 350.1 

0.1 12/20/2013 1 056 BC Calculation 

5 mg/L 12/17/2013 2116 KV SM 23208 

5 mg/L 12/17/2013 2116 KV SM 23208 

5 mg/L 12/17/2013 2116 KV SM 23208 

mg/L 12/17/2013 2219 AMB EPA 300.0 

0.1 mg/L 12/17/2013 2116 KV SM 4500FC 

0.1 mg/L 12/19/2013 1058 RH EPA353.2 

mg/L 12/17/2013 2219 AMB EPA 300.0 

mg/L 12/16/2013 1857 DG EPA200.7 

mg/L 12/16/2013 1857 DG EPA200.7 

mg/L 12/16/20131857 DG EPA200.7 

mg/L 12/16/2013 1857 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

REC D NOV 14,2014 
Page 5 of 14 

Addendum D6-10-87 



DEQ 6-438

Brook Mine 
Your Environmental Monitoring Partner 

!!!"!~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~..,_,fNT: Western Water Consultants 
1849 Terra 
Sheridan, Wf 82801 

Project: Ramaco 
Lab ID: s 1312200-003 
Client Sample ID: 578409-MST-1 
COC: 150196 

Analyses Result 

Cation/Anlon-Milliequivalents 
Bicarbonate as HC03 12.67 

Carbonate as C03 0.41 

Hydroxide as OH ND 

Chloride 0.26 

Fluoride 0.07 

Nitrate + Nitrite as N ND 

Sulfate 10.35 

Calcium 0.80 

Magnesium 1.01 

Potassium 0.40 

Sodium 21 .06 

Cation I Anion Balance 

Cation Sum 23.29 

- 'on Sum 23.78 

.1on-Anion Balance 1.04 

Dissolved Metals 
Aluminum ND 

Arsenic ND 

Barium ND 

Boron 0.1 

Cadmium ND 

Chromium ND 

Copper ND 

Iron ND 

Lead ND 

Manganese 0.21 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 0.06 

Manganese 0.22 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ e::.~~~ ..... 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: S1312200001 

Work Order: S1312200 
Collection Date: 12/15/2013 12:45:00 PM 
Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 12/20/20131056 BC SM 1030E 

0.01 meq/L 12/20/20131056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/20131056 BC SM 1030E 

0.01 meq/L 12/20/20131056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/20131056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 % 12/20/2013 1 056 BC SM 1030E 

0.1 mg/L 12/16/2013 1857 DG EPA200.7 

0.005 mg/L 12/16/2013 1443 MS EPA 200.8 

0.1 mg/L 12/16/20131443 MS EPA200.8 

0.1 mg/L 12/16/2013 1857 DG EPA 200.7 

0.001 mg/L 12/16/2013 1443 MS EPA 200.8 

0.01 mg/L 12/16/2013 1857 DG EPA200.7 

0.01 mg/L 12/16/20131443 MS EPA 200.8 

0.05 mg/L 12/16/2013 1857 DG EPA200.7 

0.02 mg/L 12/16/2013 1443 MS EPA 200.8 

0.02 mg/L 12/16/2013 1857 DG EPA200.7 

0.001 mg/L 12/17/20131407 cs EPA 245.1 

0.02 mg/L 12/16/2013 1443 MS EPA200.8 

0.01 mg/L 12/16/20131857 DG EPA200.7 

0.005 mg/L 12/16/2013 1443 MS EPA 200.8 

0.01 mg/L 12/16/2013 1857 DG EPA 200.7 

0.05 mg/L 12/18/2013 1937 DG EPA 200.7 

0.02 mg/L 12/18/2013 1937 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions TFN 6 2/025 

~ECD NOV 14,2014 
Page 6 of 14 

Addendum D6-10-88 



DEQ 6-439

Brook Mine 
Your Environmental Monitoring Partner 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

\.. _,fNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: s 1312200-002 

Client Sample ID: 578409-UBN-1 

COC: 150196 

Analyses 

Field 
pH 

Conductivity 

Turbidity 

Temperature 

Static Water Level 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Solids, Total Dissolved (Calc) 

Alkalinity, Total (As CaC03) 

Hardness, Calcium/Magnesium (As CaC03) 

Nitrogen, Ammonia (As N) 

'ium Adsorption Ratio 

Ao ..... ns 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Alkalinity, Hydroxide as OH 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Cations 

Calcium 

Magnesium 

Potassium 

Sodium 

These results apply only to the samples tested. 

Result 

7.76 

4220 

3.62 

11.4 

110.20 

8.3 

4010 

2820 

2850 

459 

395 

0.7 

16.9 

553 

ND 

ND 

32 

1.0 

7.5 

1600 

70 

53 

14 

771 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ G~tolil~ ..... 
Bill Courtney, Project Manager 

October 2014 

RL Qual 

0.1 

5 

10 

10 

5 

0.1 

0.1 

5 

5 

5 

1 

0.1 

0.1 

Date Reported: 12/24/2013 

Report ID: 51312200001 

Work Order: S1312200 

Collection Date: 12/15/2013 12:00:00 PM 

Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 

Matrix: Water 

Units Date Analyzed/lnit Method 

s.u. 12/15/2013 1200 Field 

1Jmhos/cm 12/15/2013 1200 Field 

NTU 12/15/2013 1200 Field 

·c 12/15/2013 1200 Field 

ft 12/15/2013 1200 Field 

s.u. 12/17/2013 2104 KV SM 4500 H 8 

1Jmhos/cm 12/17/2013 2104 KV SM 25108 

mg/L 12/16/2013 1205 EC SM 2540 

mg/L 12/20/2013 1056 BC SM 1030E 

mg/L 12/17/2013 2104 KV SM 23208 

mg/L 12/20/2013 1056 BC SM 23408 

mg/L 12/23/2013 1453 RH EPA 350.1 

12/20/2013 1056 BC Calculation 

mg/L 12/17/2013 2104 KV SM 23208 

mg/L 12/17/2013 2104 KV SM 23208 

mg/L 12/17/2013 2104 KV SM 23208 

mg/L 12/17/2013 2206 AMB EPA 300.0 

mg/L 12/17/2013 2104 KV SM 4500FC 

mg/L 12/19/2013 1057 RH EPA 353.2 

mg/L 12/17/2013 2206 AMB EPA 300.0 

mg/L 12/16/2013 1855 DG EPA200.7 

mg/L 12/16/2013 1855 DG EPA200.7 

mg/L 12/16/2013 1855 DG EPA200.7 

mg/L 12/16/2013 1855 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitatlon limits 
M Value exceeds Monthly Ave or MCL 5 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 

RECD NOV 14,2014 

Page 3 of 14 

Addendum D6-10-89 



DEQ 6-440

Brook Mine 
Your Environmental Monitoring Partner 

!!'!'!i!i!oiii~~!o,ii!iiii!i!!! Inter-Mountain Labs------ --------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

..__,ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: s 1312200-002 
Client Sample ID: 578409-UBN-1 
COC: 150196 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 9.06 

Carbonate as C03 NO 

Hydroxide as OH NO 

Chloride 0.91 

Fluoride 0.05 

Nitrate + Nitrite as N 0.53 

Sulfate 33.31 

Calcium 3.49 

Magnesium 4.39 

Potassium 0.35 

Sodium 33.54 

Cation I Anion Balance 

Cation Sum 41 .79 

;on Sum 44.01 

,ion-Anion Balance 2.58 

Dissolved Metals 
Aluminum NO 

Arsenic NO 

Barium NO 

Boron 0.3 

Cadmium NO 

Chromium NO 

Copper NO 

Iron NO 

Lead NO 

Manganese 0.16 

Mercury NO 

Molybdenum 0.03 

Nickel NO 

Selenium 0.010 

Zinc NO 

Total Metals 
Iron NO 

Manganese 0.19 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ C::,~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: 51312200001 

Work Order: 51312200 
Collection Date: 12/15/2013 12:00:00 PM 

Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/20131056 BC SM 1030E 

0.01 % 12/20/2013 1 056 BC SM 1030E 

0.1 mg/L 12/16/2013 1855 OG EPA200.7 

0.005 mg/L 12/16/2013 1427 MS EPA 200.8 

0.1 mg/L 12/16/2013 1427 MS EPA 200.8 

0.1 mg/L 12/16/2013 1855 OG EPA 200.7 

0.001 mg/L 12/16/2013 1427 MS EPA200.8 

0.01 mg/L 12/16/2013 1855 OG EPA 200.7 

0.01 mg/L 12/16/20131427 MS EPA 200.8 

0.05 mg/L 12/16/20131855 OG EPA200.7 

0.02 mg/L 12/16/2013 1427 MS EPA 200.8 

0.02 mg/L 12/16/2013 1855 OG EPA200.7 

0.001 mg/L 12/17/2013 1405 cs EPA 245.1 

0.02 mg/L 12/16/2013 1427 MS EPA 200.8 

0.01 mg/L 12/16/20131855 OG EPA 200.7 

0.005 mg/L 12/16/20131427 MS EPA 200.8 

0.01 mg/L 12/16/20131855 OG EPA200.7 

0.05 mg/L 12/18/2013 1923 OG EPA 200.7 

0.02 mg/L 12/18/2013 1923 OG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

TFN 6 2/025 
RECDNOV 14,2014 

Page 4 of 14 

Addendum 06-10-90 



DEQ 6-441

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

,__.ENT: Western Water Consultants Date Reported: 12/24/2013 

1849 Terra Report ID: 51312200001 
Sheridan, WY 82801 

Work Order: 51312200 

Project: Ramaco Collection Date: 12/15/2013 10:45:00 AM 

LabiD: 51312200-001 Date Received: 12/16/2013 8:16:00 AM 

Client Sample ID: 578415-MST/CRN-1 Sampler: RF 

COC: 150196 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 
pH 7.68 s.u. 12/15/2013 1 045 Field 

Conductivity 1952 (Jmhos/cm 12/15/2013 1 045 Field 

Turbidity 225 NTU 12/15/2013 1 045 Field 

Temperature 10.5 oc 12/15/2013 1045 Field 

Static Water Level 122.68 ft 12/15/2013 1045 Field 

General Parameters 
pH 8.4 0.1 s.u. 12/17/2013 2052 KV SM 4500 H B 

Electrical Conductivity 1950 5 (Jmhos/cm 12/17/2013 2052 KV SM 25108 

Total Dissolved Solids (180) 1180 10 mg/L 12/16/2013 1204 EC SM 2540 

Solids, Total Dissolved (Calc) 1180 10 mg/L 12/20/2013 1056 BC SM 1030E 

Alkalinity, Total (As CaC03) 707 5 mg/L 12/17/2013 2052 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 56 mg/L 12/20/2013 1056 BC SM 23408 

Nitrogen, Ammonia (As N) 1.6 0.1 mg/L 12/23/2013 1452 RH EPA 350.1 

iium Adsorption Ratio 25.1 0.1 12/20/2013 1 056 BC Calculation 

A; .. ,.ms 

Alkalinity, Bicarbonate as HC03 831 5 mg/L 12/17/2013 2052 KV SM 23208 

Alkalinity, Carbonate as C03 16 5 mg/L 12/17/2013 2052 KV SM 23208 

Alkalinity, Hydroxide as OH ND 5 mg/L 12/17/2013 2052 KV SM 23208 

Chloride 13 mg/L 12/17/2013 2152 AMB EPA 300.0 

Fluoride 1.9 0.1 mg/L 12/17/2013 2052 KV SM 4500FC 

Nitrogen, Nitrate-Nitrite (as N) ND 0.1 mg/L 12/19/2013 1056 RH EPA353.2 

Sulfate 280 mg/L 12/17/2013 2152 AMB EPA 300.0 

Cations 
Calcium 12 mg/L 12/16/2013 1852 DG EPA200.7 

Magnesium 6 mg/L 12/16/2013 1852 DG EPA200.7 

Potassium 10 mg/L 12/16/2013 1852 DG EPA 200.7 

Sodium 431 mg/L 12/16/2013 1852 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: e, )-00_>_G_~~~~:;::;;="--------
Bill Courtney, Project Manager 

October 2014 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

TFN 6 2/025 
RECD NOV 14,2014 

Page 1 of 14 

Addendum 06-10-91 



DEQ 6-442

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~!=! Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

' 

-.. _,ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: 81312200-001 

Client Sample JD: 578415-MST/CRN-1 

COC: 150196 

Analyses Result 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 13.62 

Carbonate as C03 0.52 
Hydroxide as OH ND 
Chloride 0.36 

Fluoride 0.09 
Nitrate + Nitrite as N ND 
Sulfate 5.82 
Calcium 0.60 

Magnesium 0.51 

Potassium 0.25 

Sodium 18.74 

Cation I Anion Balance 
Cation Sum 20.12 

ion Sum 20.43 

.ion-Anion Balance 0.77 

Dissolved Metals 
Aluminum 0.7 

Arsenic ND 
Barium ND 
Boron 0.1 

Cadmium ND 
Chromium ND 
Copper ND 

Iron 0.21 

Lead ND 

Manganese 0.10 

Mercury ND 

Molybdenum ND 

Nickel ND 
Selenium ND 
Zinc ND 

Total Metals 
Iron 0.95 
Manganese 0.17 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ ~~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

ReportiD: 81312200001 

Work Order: 81312200 

Collection Date: 12/15/201310:45:00 AM 

Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/20131056 BC SM 1030E 

0.01 meq/L 12/20/20131056 BC SM 1030E 
0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/2013 1056 BC SM 1030E 

0.01 meq/L 12/20/20131056 BC SM 1030E 

0.01 meq/L 12/20/20131056 BC SM 1030E 

0.01 % 12/20/2013 1 056 BC SM 1030E 

0.1 mg/L 12/16/2013 1852 DG EPA200.7 

0.005 mg/L 12/16/2013 1406 MS EPA200.8 

0.1 mg/L 12/16/20131406 MS EPA 200.8 

0.1 mg/L 12/16/20131852 DG EPA 200.7 

0.001 mg/L 12/16/20131406 MS EPA 200.8 

0.01 mg/L 12/16/20131852 DG EPA 200.7 

0.01 mg/L 12/16/20131406 MS EPA200.8 

0.05 mg/L 12/16/2013 1852 DG EPA 200.7 

0.02 mg/L 12/16/2013 1406 MS EPA200.8 

0.02 mg/L 12/16/2013 1852 DG EPA200.7 

0.001 mg/L 12/17/20131403 cs EPA245.1 

0.02 mg/L 12/16/20131406 MS EPA 200.8 

0.01 mg/L 12/16/20131852 DG EPA200.7 

0.005 mg/L 12/16/20131406 MS EPA200.8 

0.01 mg/L 12/16/2013 1852 DG EPA 200.7 

0.05 mg/L 12/18/2013 1919 DG EPA200.7 

0.02 mg/L 12/18/20131919 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD OV 14,2014 
Page 2 of 14 

Addendum 06-10-92 



DEQ 6-443

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

\._,fNT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
LabiD: S1312200-007 
Client Sample ID: 578417-CRN-1 
COC: 150196 

Analyses Result 

Field 
pH 7.39 

Conductivity 1483 

Turbidity 615 

Temperature 9.9 

Static Water Level 133.31 

General Parameters 

pH 8.3 

Electrical Conductivity 1450 

Total Dissolved Solids (180) 880 

Solids, Total Dissolved (Calc) 890 

Alkalinity, Total (As CaC03) 508 

Hardness, Calcium/Magnesium (As CaC03) 150 

Nitrogen, Ammonia (As N) 3.6 
1ium Adsorption Ratio 9.2 

A ...... ns 

Alkalinity, Bicarbonate as HC03 607 

Alkalinity, Carbonate as C03 6 

Alkalinity, Hydroxide as OH ND 

Chloride 8 

Fluoride 1.9 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 255 

Cations 
Calcium 19 

Magnesium 25 

Potassium 17 

Sodium 258 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: B~ C::..c:.u.~~ ..... 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: S1312200001 

Work Order: S1312200 
Collection Date: 12/15/2013 4:00:00 PM 
Date Received: 12/16/2013 8:16:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 12/15/2013 1600 Field 

1Jmhos/cm 12/15/2013 1600 Field 

NTU 12/15/2013 1600 Field 

·c 12/15/2013 1600 Field 

ft 12/15/2013 1600 Field 

0.1 s.u. 12/17/2013 2218 KV SM4500 H B 

5 1Jmhos/cm 12/17/2013 2218 KV SM 25108 

10 mg/L 12/16/2013 1210 EC SM 2540 

10 mg/L 12/20/2013 1 056 BC SM 1030E 

5 mg/L 12/17/2013 2218 KV SM 23208 

mg/L 12/20/2013 1 056 BC SM 23408 

0.1 mg/L 12/23/2013 1458 RH EPA 350.1 

0.1 12/20/2013 1056 BC Calculation 

5 mg/L 12/17/2013 2218 KV SM 23208 

5 mg/L 12/17/2013 2218 KV SM 23208 

5 mg/L 12/17/2013 2218 KV SM 23208 

mg/L 12/17/2013 2312 AMB EPA 300.0 

0.1 mg/L 12/17/2013 2218 KV SM 4500FC 

0.1 mg/L 12/19/20131110 RH EPA353.2 

mg/L 12/17/2013 2312 AMB EPA 300.0 

mg/L 12/16/2013 1920 DG EPA200.7 

mg/L 12/16/20131920 DG EPA200.7 

mg/L 12/16/2013 1920 DG EPA200.7 

mg/L 12/16/2013 1920 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / Q 2 5 

RECD NOV 14,2014 
Page 13 of 14 

Addendum D6-10-93 



DEQ 6-444

,.~._~v1MACO Brook Mine 
'I M 'l: Your Environmental Monitoring Partner 

Inter-Mountain Labs--------------------------------------
INTER-MouNTAIN LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'--•ENT: Western Water Consultants Date Reported: 12/24/2013 

1849 Terra Report ID: 81312200001 
Sheridan, WY 82801 

Work Order: 81312200 

Project: Ramaco Collection Date: 12/15/2013 4:00:00 PM 

Lab ID: s 1312200-007 Date Received: 12/16/2013 8:16:00 AM 

Client Sample ID: 578417-CRN-1 Sampler: RF 

COC: 150196 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 9.95 0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

Carbonate as C03 0.19 0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

Hydroxide as OH NO 0.01 meq/L 12/20/20131056 BC SM 1030E 

Chloride 0.21 0.01 meq/L 12/20/20131056 BC SM 1030E 

Fluoride 0.09 0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

Nitrate + Nitrite as N NO 0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

Sulfate 5.30 0.01 meq/L 12/20/2013 1056 BC SM 1030E 

Calcium 0.92 0.01 meq/L 12/20/2013 1056 BC SM 1030E 

Magnesium 2.08 0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

Potassium 0.42 0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

Sodium 11 .23 0.01 meq/L 12/20/20131056 BC SM 1030E 

Cation I Anion Balance 
Cation Sum 14.66 0.01 meq/L 12/20/2013 1 056 BC SM 1030E 

'on Sum 15.76 0.01 meq/L 12/20/2013 1056 BC SM 1030E 

.1on-Anion Balance 3.60 0.01 % 12/20/2013 1056 BC SM 1030E 

Dissolved Metals 
Aluminum 0.4 0.1 mg/L 12/16/2013 1920 OG EPA200.7 

Arsenic NO 0.005 mg/L 12/16/2013 1504 MS EPA200.8 

Barium NO 0.1 mg/L 12/16/20131504 MS EPA 200.8 

Boron 0.1 0.1 mg/L 12/16/2013 1920 OG EPA 200.7 

Cadmium NO 0.001 mg/L 12/16/2013 1504 MS EPA200.8 

Chromium NO 0.01 mg/L 12/16/2013 1920 OG EPA 200.7 

Copper NO 0.01 mg/L 12/16/20131504 MS EPA200.8 

Iron 0.22 0.05 mg/L 12/16/2013 1920 OG EPA 200.7 

Lead NO 0.02 mg/L 12/16/2013 1504 MS EPA200.8 

Manganese 0.06 0.02 mg/L 12/16/2013 1920 OG EPA 200.7 

Mercury NO 0.001 mg/L 12/17/2013 1428 cs EPA245.1 

Molybdenum NO 0.02 mg/L 12/16/20131504 MS EPA 200.8 

Nickel NO 0.01 mg/L 12/16/2013 1920 OG EPA200.7 

Selenium NO 0.005 mg/L 12/16/20131504 MS EPA 200.8 

Zinc NO 0.01 mg/L 12/16/20131920 OG EPA200.7 

Total Metals 
Iron 12.7 0.05 mg/L 12/18/2013 1946 OG EPA200.7 

Manganese 0.18 0.02 mg/L 12/18/2013 1946 OG EPA200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank 

C Calculated Value E Value above quantitation range 
H Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Reviewed by: 6~ 

-------------=~~------------- Page 14 of 14 

Addendum D6-10-94 
Bill Courtney, Project Manager 

October 2014 



DEQ 6-445

Brook Mine 
Your Environmental Monitoring Partner 

~~~!!~!~!~~~ Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-·ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: S1312211-006 

Client Sample ID: 578418-AL-1 

COC: 150197 

Analyses Result 

Field 
pH 7.67 

Conductivity 3050 
Turbidity 38.2 

Temperature 9.6 

Static Water Level 20.78 

General Parameters 
pH 8.3 
Electrical Conductivity 2800 
Total Dissolved Solids (180) 2220 

Solids, Total Dissolved (Calc) 2080 

Alkalinity, Total (As CaC03) 411 

Hardness, Calcium/Magnesium (As CaC03) 909 
Nitrogen, Ammonia (As N) ND 

lium Adsorption Ratio 4.8 

A ... ,..ns 
Alkalinity, Bicarbonate as HC03 501 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 
Chloride 14 

Fluoride 1.2 

Nitrogen, Nitrate-Nitrite (as N) 0.2 

Sulfate 1200 

Cations 
Calcium 114 

Magnesium 152 

Potassium 22 

Sodium 332 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ ~-...JUI.t~.._ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: S1312211 001 

Work Order: S1312211 

Collection Date: 12/16/2013 3:05:00 PM 

Date Received: 12/16/2013 3:50:00 PM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

s.u. 12/16/2013 1505 Field 

~mhos/em 12/16/2013 1505 Field 

NTU 12/16/2013 1505 Field 

·c 12/16/2013 1505 Field 

ft 12/16/2013 1505 Field 

0.1 s.u. 12/18/2013 0007 KV SM 4500 H 8 

5 ~mhos/em 12/18/2013 0007 KV SM 25108 

10 mg/L 12/17/20131209 EC SM 2540 

10 mg/L 12/20/2013 0811 BC SM 1030E 

5 mg/L 12/18/2013 0007 KV SM 23208 

mg/L 12/20/20130811 BC SM 23408 

0.1 mg/L 12/23/2013 1510 RH EPA 350.1 

0.1 12/20/2013 0811 BC Calculation 

5 mg/L 12/18/2013 0007 KV SM 23208 

5 mg/L 12/18/2013 0007 KV SM 23208 

5 mg/L 12/18/2013 0007 KV SM 23208 

1 mg/L 12/18/2013 0233 AMB EPA300.0 

0.1 mg/L 12/18/2013 0007 KV SM 4500FC 

0.1 mg/L 12/19/2013 1117 RH EPA 353.2 

mg/L 12/18/2013 0233 AMB EPA 300.0 

mg/L 12/17/20131533 DG EPA 200.7 

mg/L 12/17/20131533 DG EPA 200.7 

mg/L 12/17/2013 1533 DG EPA 200.7 

mg/L 12/17/2013 1533 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 11 of 12 
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DEQ 6-446

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

.__,ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: 81312211-006 
Client Sample ID: 578418-AL-1 
COC: 150197 

Analyses Result 

Cation/Anlon-Milliequivalents 
Bicarbonate as HC03 8.21 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.39 

Fluoride 0.06 

Nitrate + Nitrite as N 0.01 

Sulfate 25.03 

Calcium 5.68 

Magnesium 12.49 

Potassium 0.57 

Sodium 14.44 

Cation I Anion Balance 
Cation Sum 33.20 
· ;on Sum 33.73 

.ion-Anion Balance 0.79 

Dissolved Metals 
Aluminum ND 

Arsenic ND 

Barium ND 

Boron 0.3 

Cadmium ND 

Chromium ND 

Copper ND 

Iron ND 

Lead ND 

Manganese 0.03 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 0.80 

Manganese 0.07 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: e~ G-...~vuz: ..... 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report JD: 81312211001 

Work Order: S1312211 
Collection Date: 12/16/2013 3:05:00 PM 
Date Received: 12/16/2013 3:50:00 PM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 1212012013 0811 BC SM 1030E 

0.01 meq/L 12120120130811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12120/2013 0811 BC SM 1030E 

0.01 meq/L 1212012013 0811 BC SM 1030E 

0.01 meq/L 1212012013 0811 BC SM 1030E 

0.01 meq/L 12/2012013 0811 BC SM 1030E 

0.01 meq/L 12120/2013 0811 BC SM 1030E 

0.01 meq/L 12120/20130811 BC SM 1030E 

0.01 meq/L 12120/20130811 BC SM 1030E 

0.01 meq/L 1212012013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 % 12/20/2013 0811 BC SM 1030E 

0.1 mg/L 12/17/2013 1533 DG EPA200.7 

0.005 mg/L 12/17/20131340 MS EPA200.8 

0.1 mg/L 12/17/2013 1340 MS EPA200.8 

0.1 mg/L 12/17/20131533 DG EPA200.7 

0.001 mg/L 12/1712013 1340 MS EPA 200.8 

0.01 mg/L 12/17/2013 1533 DG EPA200.7 

0.01 mg/L 12117/2013 1340 MS EPA200.8 

0.05 mg/L 12/17/2013 1533 DG EPA200.7 

0.02 mg/L 12117/20131340 MS EPA 200.8 

0.02 mg/L 12117/2013 1533 DG EPA 200.7 

0.001 mg/L 12/23/2013 0915 cs EPA245.1 

0.02 mg/L 12/1712013 1340 MS EPA200.8 

0.01 mg/L 12/1712013 1533 DG EPA200.7 

0.005 mg/L 12/17/2013 1340 MS EPA 200.8 

0.01 mg/L 12/17/2013 1533 DG EPA200.7 

0.05 mg/L 12/20/20131255 DG EPA 200.7 

0.02 mg/L 12/20/2013 1255 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions J F N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 12 of 12 

Addendum D6-10-96 



DEQ 6-447

Brook Mine 
Your Environmental Monitoring Partner 

!'!'!'!i!i!ii!i~~~i!!! Inter-Mountain Labs ------------ ------------ --------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

---•ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab 10: 81312211-001 

Client Sample 10: 578511 -CRN-1 

COC: 150197 

Analyses Result 

Field 
pH 7.41 

Conductivity 3800 

Turbidity 72.6 

Temperature 10.0 

Static Water Level 119.63 

General Parameters 

pH 8.2 

Electrical Conductivity 3570 

Total Dissolved Solids (180) 2910 

Solids, Total Dissolved (Calc) 2530 

Alkalinity, Total (As CaC03) 678 

Hardness, Calcium/Magnesium (As CaC03) 552 

Nitrogen, Ammonia (As N) 6.7 

1ium Adsorption Ratio 11.6 

A .... ms 

Alkalinity, Bicarbonate as HC03 827 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 26 

Fluoride 1.1 

Nitrogen, Nitrate-Nitrite (as N) 1.7 

Sulfate 1270 

Cations 
Calcium 79 

Magnesium 86 

Potassium 28 

Sodium 625 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: e,~ G~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: 81312211001 

Work Order: 81312211 

Collection Date: 12/16/2013 9:40:00 AM 

Date Received: 12/16/2013 3:50:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 12/16/2013 0940 Field 

~mhos/em 12/16/2013 0940 Field 

NTU 12/16/2013 0940 Field 

·c 12/16/2013 0940 Field 

ft 12/16/2013 0940 Field 

0.1 s.u. 12/17/2013 2253 KV SM 4500 H B 

5 ~mhos/em 12/17/2013 2253 KV SM 25108 

10 mg/L 12/17/2013 1204 EC SM 2540 

10 mg/L 12/20/2013 0811 BC SM 1030E 

5 mg/L 12/17/2013 2253 KV SM 23208 

mg/L 12/20/2013 0811 BC SM 23408 

0.1 mg/L 12/23/2013 1459 RH EPA 350.1 

0.1 12/20/2013 0811 BC Calculation 

5 mg/L 12/17/2013 2253 KV SM 23208 

5 mg/L 12/17/2013 2253 KV SM 23208 

5 mg/L 12/17/2013 2253 KV SM 23208 

mg/L 12/18/2013 0126 AMB EPA 300.0 

0.1 mg/L 12/17/2013 2253 KV SM 4500FC 

0.1 mg/L 12/19/20131111 RH EPA 353.2 

mg/L 12/18/2013 0126 AMB EPA 300.0 

mg/L 12/17/2013 1509 DG EPA200.7 

mg/L 12/17/2013 1509 DG EPA200.7 

mg/L 12/17/2013 1509 DG EPA200.7 

mg/L 12/17/2013 1509 DG EPA 200.7 

RL - Reporting Limit 
8 
E 
J 
M 
0 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
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DEQ 6-448

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~~ Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-.fNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: 51312211-001 

Client Sample ID: 578511-CRN-1 

COC: 150197 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 13.56 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.74 

Fluoride 0.05 

Nitrate + Nitrite as N 0.12 

Sulfate 26.50 

Calcium 3.92 

Magnesium 7.11 

Potassium 0.71 

Sodium 27.17 

Cation I Anion Balance 
Cation Sum 38.92 

· 'on Sum 40.99 

.ion-Anion Balance 2.58 

Dissolved Metals 
Aluminum ND 

Arsenic ND 

Barium ND 

Boron 0.2 

Cadmium ND 

Chromium ND 

Copper ND 

Iron ND 

Lead ND 

Manganese 0.48 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 1.03 

Manganese 0.66 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ G.-...~~._ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: 51312211001 

Work Order: 51312211 

Collection Date: 12/16/2013 9:40:00 AM 

Date Received: 12/16/2013 3:50:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 % 12/20/20130811 BC SM 1030E 

0.1 mg/L 12/17/20131509 DG EPA200.7 

0.005 mg/L 12/17/20131247 MS EPA200.8 

0.1 mg/L 12/17/20131247 MS EPA200.8 

0.1 mg/L 12/17/20131509 DG EPA 200.7 

0.001 mg/L 12/17120131247 MS EPA 200.8 

0.01 mg/L 12/17/20131509 DG EPA 200.7 

0.01 mg/L 12/17/20131247 MS EPA 200.8 

0.05 mg/L 12/17/2013 1509 DG EPA 200.7 

0.02 mg/L 12/17/2013 1247 MS EPA200.8 

0.02 mg/L 12/17/20131509 DG EPA 200.7 

0.001 mg/L 12/23/2013 0855 cs EPA245.1 

0.02 mg/L 12/17/20131247 MS EPA200.8 

0.01 mg/L 12/17/2013 1509 DG EPA 200.7 

0.005 mg/L 12/17/20131247 MS EPA 200.8 

0.01 mg/L 12/17/20131509 DG EPA200.7 

0.05 mg/L 12/20/20131230 DG EPA200.7 

0.02 mg/L 12/20/2013 1230 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14.2014 
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DEQ 6-449

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~!=! Inter-Mountain Labs------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

..__,fNT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
LabiD: 51312211-002 
Client Sample ID: 578511-MST-1 
COC: 150197 

Analyses Result 

Field 
pH 7.52 

Conductivity 4180 

Turbidity 171 

Temperature 9.9 

Static Water Level 150.12 

General Parameters 
pH 8.3 

Electrical Conductivity 3970 

Total Dissolved Solids (180) 2740 

Solids, Total Dissolved (Calc) 2790 

Alkalinity, Total (As CaC03) 1230 

Hardness, Calcium/Magnesium (As CaC03) 506 

Nitrogen, Ammonia (As N) 6.9 

1ium Adsorption Ratio 15.3 

A ..... ms 

Alkalinity, Bicarbonate as HC03 1470 

Alkalinity, Carbonate as C03 11 

Alkalinity, Hydroxide as OH ND 

Chloride 30 

Fluoride 1.1 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 1050 

Cations 
Calcium 74 

Magnesium 78 

Potassium 29 

Sodium 793 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ C::.~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

ReportiD: 51312211001 

Work Order: 51312211 
Collection Date: 12/16/2013 10:35:00 AM 
Date Received: 12/16/2013 3:50:00 PM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 12/16/2013 1035 Field 

~mhos/em 12/16/2013 1035 Field 

NTU 12/16/2013 1035 Field 

·c 12/16/2013 1035 Field 

ft 12/16/2013 1035 Field 

0.1 s.u . 12/17/2013 2307 KV SM 4500 H 8 

5 ~mhos/em 12/17/2013 2307 KV SM 25108 

10 mg/L 12/17/2013 1205 EC SM 2540 

10 mg/L 12/20/2013 0811 BC SM 1030E 

5 mg/L 12/17/2013 2307 KV SM 23208 

mg/L 12/20/2013 0811 BC SM 23408 

0.1 mg/L 12/23/2013 1500 RH EPA 350.1 

0.1 12/20/2013 0811 BC Calculation 

5 mg/L 12/17/2013 2307 KV SM 23208 

5 mg/L 12/17/2013 2307 KV SM 23208 

5 mg/L 12/17/2013 2307 KV SM 23208 

mg/L 12/18/2013 0139 AMB EPA 300.0 

0.1 mg/L 12/17/2013 2307 KV SM 4500FC 

0.1 mg/L 12/19/2013 1112 RH EPA 353.2 

mg/L 12/18/2013 0139 AMB EPA 300.0 

mg/L 12/17/20131511 DG EPA200.7 

mg/L 12/17/2013 1511 DG EPA200.7 

mg/L 12/17/2013 1511 DG EPA200.7 

mg/L 12/17/20131511 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 

TFN 6 2/025 0 Outside the Range of Dilutions 

RECD NOV 14,2014 
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DEQ 6-450

Brook Mine 
Your Environmental Monitoring Partner 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

--._,ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: 81312211-002 

Client Sample ID: 578511-MST- 1 

COC: 150197 

Analyses 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 

Carbonate as C03 

Hydroxide as OH 

Chloride 

Fluoride 

Nitrate + Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Cation I Anion Balance 
Cation Sum 

;on Sum 

,ion-Anion Balance 

Dissolved Metals 
Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

Total Metals 
Iron 

Manganese 

These results apply only to the samples tested. 

Result 

24.17 

0.35 

ND 

0.84 

0.05 

ND 

21 .82 

3.71 

6.40 

0.74 

34.47 

45.33 

47.25 

2.06 

ND 

ND 

ND 

0.2 

ND 

ND 

ND 

0.47 

ND 

0.23 

ND 

ND 

ND 

ND 

ND 

25.6 

0.68 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ C;:,-...JU~.t~._ 
Bill Courtney, Project Manager 

October 2014 

RL Qual 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.1 

0.005 

0.1 

0.1 

0.001 

0.01 

0.01 

0.05 

0.02 

0.02 

0.001 

0.02 

0.01 

0.005 

0.01 

0.05 

0.02 

Date Reported: 12/24/2013 

Report ID: 81312211001 

Work Order: 81312211 

Collection Date: 12/16/2013 1 0:35:00 AM 

Date Received: 12/16/2013 3:50:00 PM 

Sampler: RF 

Matrix: Water 

Units Date Analyzed/lnit Method 

meq/L 12/20/2013 0811 BC SM 1030E 

meq/L 12/20/2013 0811 BC SM 1030E 

meq/L 12/20/2013 0811 BC SM 1030E 

meq/L 12/20/2013 0811 BC SM 1030E 

meq/L 12/20/2013 0811 BC SM 1030E 

meq/L 12/20/2013 0811 BC SM 1030E 

meq/L 12/20/2013 0811 BC SM 1030E 

meq/L 12/20/2013 0811 BC SM 1030E 

meq/L 12/20/2013 0811 BC SM 1030E 

meq/L 12/20/2013 0811 BC SM 1030E 

meq/L 12/20/2013 0811 BC SM 1030E 

meq/L 12/20/20130811 BC SM 1030E 

meq/L 12/20/2013 0811 BC SM 1030E 

% 12/20/2013 0811 BC SM 1030E 

mg/L 12/17/20131511 DG EPA 200.7 

mg/L 12/17/2013 1308 MS EPA 200.8 

mg/L 12/17/2013 1308 MS EPA200.8 

mg/L 12/17/2013 1511 DG EPA200.7 

mg/L 12/17/20131308 MS EPA 200.8 

mg/L 12/17/20131511 DG EPA200.7 

mg/L 12/17/2013 1308 MS EPA200.8 

mg/L 12/17/20131511 DG EPA 200.7 

mg/L 12/17/2013 1308 MS EPA200.8 

mg/L 12/17/2013 1511 DG EPA200.7 

mg/L 12/23/2013 0903 cs EPA245.1 

mg/L 12/17/2013 1308 MS EPA 200.8 

mg/L 12/17/20131511 DG EPA 200.7 

mg/L 12/17/2013 1308 MS EPA 200.8 

mg/L 12/17/20131511 DG EPA 200.7 

mg/L 12/20/2013 1232 DG EPA200.7 

mg/L 12/20/2013 1232 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 4 of 12 

Addendum 06-10-100 



DEQ 6-451

Brook Mine 
Your Environmental Monitoring Partner 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~ _,ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

LabiD: 51312211-004 
Client Sample ID: 578512-AL-1 
COC: 150197 

Analyses 

Field 

pH 

Conductivity 

Turbidity 

Temperature 

Static Water Level 

General Parameters 

pH 

Electrical Conductivity 

Total Dissolved Solids (180) 

Solids, Total Dissolved (Calc) 

Alkalinity, Total (As CaC03) 

Hardness, CalciumiMagnesium (As CaC03) 

Nitrogen, Ammonia (As N) 

1ium Adsorption Ratio 

A ...... ns 

Alkalinity, Bicarbonate as HC03 

Alkalinity, Carbonate as C03 

Alkalinity, Hydroxide as OH 

Chloride 

Fluoride 

Nitrogen, Nitrate-Nitrite (as N) 

Sulfate 

Cations 
Calcium 

Magnesium 

Potassium 

Sodium 

These results apply only to the samples tested. 

Result 

7.22 

5460 

20.0 

10.5 

3.81 

8.0 

5370 

5150 

4780 

662 

2560 

ND 

4.0 

807 

ND 

ND 

17 

1.0 

ND 

3130 

322 

427 

23 

465 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ ~ 
Bill Courtney, Project Manager 

October 2014 

RL Qual 

0.1 

5 

10 

10 

5 

0.1 

0.1 

5 

5 

5 

1 

0.1 

0.1 

1 

Date Reported: 12/24/2013 

ReportiD: 51312211001 

Work Order: 51312211 
Collection Date: 12/16/2013 1 :00:00 PM 

Date Received: 12/16/2013 3:50:00 PM 

Sampler: RF 

Matrix: Water 

Units Date Analyzed/lnlt Method 

s.u. 1211612013 1300 Field 

!Jmhoslcm 1211612013 1300 Field 

NTU 1211612013 1300 Field 
oc 1211612013 1300 Field 

ft 1211612013 1300 Field 

s.u . 1211712013 2330 KV SM 4500 H B 

!Jmhoslcm 1211712013 2330 KV SM 25108 

mgiL 1211712013 1207 EC SM 2540 

mgiL 1212012013 0811 BC SM 1030E 

mgiL 1211712013 2330 KV SM 23208 

mgiL 1212012013 0811 8C SM 23408 

mgiL 12123120131508 RH EPA 350.1 

12120120130811 BC Calculation 

mgiL 12/1712013 2330 KV SM 23208 

mgiL 1211712013 2330 KV SM 23208 

mgiL 1211712013 2330 KV SM 23208 

mgiL 12/1812013 0206 AM8 EPA 300.0 

mgiL 1211712013 2330 KV SM 4500FC 

mgiL 1211912013 1114 RH EPA 353.2 

mgiL 1211812013 0206 AM8 EPA 300.0 

mgiL 12117120131529 DG EPA200.7 

mgiL 12117/2013 1529 DG EPA 200.7 

mgiL 1211712013 1529 DG EPA 200.7 

mgiL 1211712013 1529 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

TFN 6 2/025 
RECD NOV 14,2014 
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DEQ 6-452

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan , Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-•ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

LabiD: 51312211-004 

Client Sample ID: 578512-AL-1 

COC: 150197 

Analyses Result 

Cation/Anion-Milliequivalent& 
Bicarbonate as HC03 13.23 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.48 

Fluoride 0.05 

Nitrate + Nitrite as N ND 

Sulfate 65.18 

Calcium 16.08 

Magnesium 35.12 

Potassium 0.57 

Sodium 20.20 

Cation I Anion Balance 
Cation Sum 71 .99 
· ion Sum 78.95 

.ion-Anion Balance 4.60 

Dissolved Metals 

Aluminum ND 

Arsenic ND 

Barium ND 

Boron 0.4 

Cadmium ND 

Chromium ND 

Copper ND 

Iron 0.92 

Lead ND 

Manganese 1.92 

Mercury ND 

Molybdenum ND 

Nickel 0.01 

Selenium ND 

Zinc ND 

Total Metals 
Iron 5.29 

Manganese 2.69 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Date Reported: 12/24/2013 

Report ID: 51312211001 

Work Order: 51312211 

Collection Date: 12/16/2013 1 :00:00 PM 

Date Received: 12116/2013 3 :50:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 12/20/20130811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/20130811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 % 12/20/2013 0811 BC SM 1030E 

0.1 mg/L 12/17/20131529 DG EPA 200.7 

0.005 mg/L 12/17/2013 1329 MS EPA 200.8 

0.1 mg/L 12/17/2013 1329 MS EPA200.8 

0.1 mg/L 12/17/2013 1529 DG EPA200.7 

0.001 mg/L 12/17/2013 1329 MS EPA 200.8 

0.01 mg/L 12/17/2013 1529 DG EPA200.7 

0.01 mg/L 12/17/20131329 MS EPA200.8 

0.05 mg/L 12/17/2013 1529 DG EPA 200.7 

0.02 mg/L 12/17/2013 1329 MS EPA200.8 

0.02 mg/L 12/17/2013 1529 DG EPA 200.7 

0.001 mg/L 12/23/2013 0907 cs EPA245.1 

0.02 mg/L 12/17/2013 1329 MS EPA 200.8 

0.01 mg/L 12/17/20131529 DG EPA200.7 

0.005 mg/L 12/17/20131329 MS EPA200.8 

0.01 mg/L 12/17/2013 1529 DG EPA 200.7 

0.05 mg/L 12/20/2013 1246 DG EPA 200.7 

0.02 mg/L 12/20/2013 1246 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NUV 14,2014 

Page 8 of 12 

Addendum 06-10-102 



DEQ 6-453

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~!!! Inter-Mountain Labs------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

.__,ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ram a co 

Lab ID: 51312211-005 

Client Sample ID: 578513-AL-1 

COC: 150197 

Analyses Result 

Field 
pH 7.18 

Conductivity 5130 

Turbidity 0.57 

Temperature 10.2 

Static Water Level 9.36 

General Parameters 

pH 8.0 

Electrical Conductivity 4980 

Total Dissolved Solids (180) 4790 

Solids, Total Dissolved (Calc) 4290 

Alkalinity, Total (As CaC03) 674 

Hardness, Calcium/Magnesium (As CaC03) 2240 

Nitrogen, Ammonia (As N) ND 

1ium Adsorption Ratio 4.1 

A ...... ns 

Alkalinity, Bicarbonate as HC03 823 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 22 

Fluoride 0.8 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 2740 

Cations 
Calcium 267 

Magnesium 383 

Potassium 26 

Sodium 448 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Date Reported: 12/24/2013 

ReportiD: 51312211001 

Work Order: 51312211 

Collection Date: 12/16/2013 2:15:00 PM 

Date Received: 12/16/2013 3:50:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 12/16/2013 1415 Field 

j.Jmhos/cm 12/16/20131415 Field 

NTU 12/16/2013 1415 Field 

·c 12/16/2013 1415 Field 

ft 12/16/2013 1415 Field 

0.1 s.u. 12/17/2013 2343 KV SM4500 H B 

5 j.Jmhos/cm 12/17/2013 2343 KV SM 25108 

10 mg/L 12/17/20131208 EC SM 2540 

10 mg/L 12/20/2013 0811 BC SM 1030E 

5 mg/L 12/17/2013 2343 KV SM 23208 

mg/L 12/20/2013 0811 BC SM 23408 

0.1 mg/L 12/23/20131509 RH EPA 350.1 

0.1 12/20/2013 0811 BC Calculation 

5 mg/L 12/17/2013 2343 KV SM 23208 

5 mg/L 12/17/2013 2343 KV SM 23208 

5 mg/L 12/17/2013 2343 KV SM 23208 

mg/L 12/18/2013 0220 AMB EPA300.0 

0.1 mg/L 12/17/2013 2343 KV SM 4500FC 

0.1 mg/L 12/19/2013 1116 RH EPA 353.2 

1 mg/L 12/18/2013 0220 AMB EPA 300.0 

mg/L 12/17/20131531 DG EPA 200.7 

mg/L 12/17/20131531 DG EPA200.7 

mg/L 12/17/20131531 DG EPA200.7 

mg/L 12/17/2013 1531 DG EPA200.7 

RL - Reporting Limit 
B Anaiyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

TFN 6 2/025 
RECD NQV 14,2014 

Page 9 of 12 

Addendum 06-10-103 



DEQ 6-454

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

,__,ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: 51312211-005 
Client Sample ID: 578513-AL-1 
COC: 150197 

Analyses Result 

Cation/Anlon-MIIIiequlvalents 

Bicarbonate as HC03 13.48 

Carbonate as C03 NO 

Hydroxide as OH NO 

Chloride 0.60 

Fluoride 0.04 

Nitrate + Nitrite as N NO 

Sulfate 57.07 

Calcium 13.34 

Magnesium 31 .53 

Potassium 0.67 

Sodium 19.49 

Cation I Anion Balance 
Cation Sum 65.04 
- ;on Sum 71 .21 

.ion-Anion Balance 4.52 

Dissolved Metals 
Aluminum NO 

Arsenic NO 

Barium NO 

Boron 0.4 

Cadmium NO 

Chromium NO 

Copper NO 

Iron NO 

Lead NO 

Manganese 0.35 

Mercury NO 

Molybdenum NO 

Nickel NO 

Selenium NO 

Zinc NO 

Total Metals 
Iron 0.08 

Manganese 0.47 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ C:,~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: 51312211001 

Work Order: 51312211 
Collection Date: 12/16/2013 2:15:00 PM 
Date Received: 12/16/2013 3:50:00 PM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/20130811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 % 12/20/2013 0811 BC SM 1030E 

0.1 mg/L 12/17/20131531 OG EPA200.7 

0.005 mg/L 12/17/2013 1335 MS EPA 200.8 

0.1 mg/L 12/17/2013 1335 MS EPA 200.8 

0.1 mg/L 12/17/2013 1531 OG EPA200.7 

0.001 mg/L 12/17/2013 1335 MS EPA200.8 

0.01 mg/L 12/17/2013 1531 OG EPA 200.7 

0.01 mg/L 12/17/20131335 MS EPA200.8 

0.05 mg/L 12/17/20131531 OG EPA 200.7 

0.02 mg/L 12/17/2013 1335 MS EPA200.8 

0.02 mg/L 12/17/2013 1531 OG EPA 200.7 

0.001 mg/L 12/23/2013 0909 cs EPA 245.1 

0.02 mg/L 12/17/2013 1335 MS EPA 200.8 

0.01 mg/L 12/17/2013 1531 OG EPA200.7 

0.005 mg/L 12/17/2013 1335 MS EPA 200.8 

0.01 mg/L 12/17/2013 1531 OG EPA200.7 

0.05 mg/L 12/20/2013 1253 OG EPA200.7 

0.02 mg/L 12/20/2013 1253 OG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions TFN 6 2/025 

RECD NOV 14,2014 
Page 10 of 12 

Addendum 06-10-104 



DEQ 6-455

Brook Mine 
Your Environmental Monitoring Partner 

~~~F.t!"~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

\._,fNT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: 81312211-003 
Client Sample ID: 578513-MST-1 
COC: 150197 

Analyses Result 

Field 

pH 6.77 

Conductivity 4230 

Turbidity 2.96 

Temperature 10.6 

Static Water Level 108.54 

General Parameters 

pH 7.8 

Electrical Conductivity 4010 

Total Dissolved Solids (180) 3120 

Solids, Total Dissolved (Calc) 3080 

Alkalinity, Total (As CaC03) 611 

Hardness, Calcium/Magnesium (As CaC03) 1030 

Nitrogen, Ammonia (As N) 9.1 

'ium Adsorption Ratio 7.9 

Ao .. .-ns 

Alkalinity, Bicarbonate as HC03 745 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 16 

Fluoride 0.7 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 1780 

Cations 

Calcium 124 

Magnesium 175 

Potassium 34 

Sodium 586 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

N D Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ G~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: 81312211001 

Work Order: 81312211 
Collection Date: 12/16/201312:00:00 PM 
Date Received: 12/16/2013 3:50:00 PM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 12/16/2013 1200 Field 

~mhos/em 12/16/2013 1200 Field 

NTU 12/16/2013 1200 Field 
oc 12/16/2013 1200 Field 

ft 12/16/2013 1200 Field 

0.1 s.u. 12/17/2013 2319 KV SM 4500 H B 

5 ~mhos/em 12/17/2013 2319 KV SM 25108 

10 mg/L 12/17/20131206 EC SM 2540 

10 mg/L 12/20/2013 0811 BC SM 1030E 

5 mg/L 12/17/2013 2319 KV SM 23208 

1 mg/L 12/20/2013 0811 BC SM 23408 

0.1 mg/L 12/23/2013 1507 RH EPA 350.1 

0.1 12/20/2013 0811 BC Calculation 

5 mg/L 12/17/2013 2319 KV SM 23208 

5 mg/L 12/17/2013 2319 KV SM 23208 

5 mg/L 12/17/2013 2319 KV SM 23208 

mg/L 12/18/2013 0153 AMB EPA300.0 

0.1 mg/L 12/17/2013 2319 KV SM 4500FC 

0.1 mg/L 12/19/2013 1113 RH EPA 353.2 

mg/L 12/18/2013 0153 AMB EPA300.0 

mg/L 12/17/20131516 DG EPA 200.7 

mg/L 12/17/20131516 DG EPA200.7 

mg/L 12/17/20131516 DG EPA 200.7 

mg/L 12/17/20131516 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

TFN 6 2/025 
RECD NOV 14,2014 

Page 5 of 12 

Addendum D6-10-105 



DEQ 6-456

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

\,._,ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: 81312211-003 

Client Sample ID: 578513-MST-1 

COC: 150197 

Analyses Result 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 12.21 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.44 

Fluoride 0.03 

Nitrate + Nitrite as N ND 

Sulfate 37.10 

Calcium 6.19 

Magnesium 14.42 

Potassium 0.87 

Sodium 25.47 

Cation I Anion Balance 

Cation Sum 46.96 

· 'on Sum 49.79 

.ion-Anion Balance 2.92 

Dissolved Metals 

Aluminum ND 

Arsenic ND 

Barium ND 

Boron 0.3 

Cadmium ND 

Chromium ND 

Copper ND 

Iron 0.40 

Lead ND 

Manganese 0.08 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 0.51 

Manganese 0.09 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: e,~ ~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 12/24/2013 

Report ID: 81312211001 

Work Order: 81312211 

Collection Date: 12/16/2013 12:00:00 PM 

Date Received: 12/16/2013 3:50:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 meq/L 12/20/2013 0811 BC SM 1030E 

0.01 % 12/20/2013 0811 BC SM 1030E 

0.1 mg/L 12/17/20131516 DG EPA 200.7 

0.005 mg/L 12/17/20131324 MS EPA200.8 

0.1 mg/L 12/17/2013 1324 MS EPA200.8 

0.1 mg/L 12/17/20131516 DG EPA200.7 

0.001 mg/L 12/17/2013 1324 MS EPA 200.8 

0.01 mg/L 12/17/20131516 DG EPA200.7 

0.01 mg/L 12/17/20131324 MS EPA 200.8 

0.05 mg/L 12/17/20131516 DG EPA200.7 

0.02 mg/L 12/17/2013 1324 MS EPA 200.8 

0.02 mg/L 12/17/20131516 DG EPA200.7 

0.001 mg/L 12/23/2013 0905 cs EPA 245.1 

0.02 mg/L 12/17/2013 1324 MS EPA 200.8 

0.01 mg/L 12/17/20131516 DG EPA200.7 

0.005 mg/L 12/17/20131324 MS EPA 200.8 

0.01 mg/L 12/17/20131516 DG EPA200.7 

0.05 mg/L 12/20/2013 1241 DG EPA200.7 

0.02 mg/L 12/20/2013 1241 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 

0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 
RECD NOV 14.2014 

Page 6 of 12 

Addendum D6-10-106 



DEQ 6-457

-a 
INTia-.OU.TAIM Ld'S 

1nter•Mountaln Labs 

Solid 

Filter 
so 
FT 

Other OT 

Standard turnaround 
RUSH - 5 Working Days 
URGENT • < 2 Working Days 

Rev4.6 



DEQ 6-458

-ol:loo • 

Q Hand Carried 
Q Other ... 

Inter-Mountain Labs 

Filter 

- Other 

so 
FT 
OT 

Standard tum;iuownd 
RUSH - 5 Worldrig Days 

. URGENT - < 2 Working Days 

wiJI be app/Jtld 

of 

_..,0197 

Rev4.6 



DEQ 6-459

~RAMACO 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

sampling Point (?wl57fYiu[J -C&N - ; ~ 
Project_~~"-"--'-~~-=-==-=-· _______ _ 

Location W.O.# ,-i?0/,3 / ,3 '{ -0 7 
Sample ID# ~761{)8 -CJUJ 'I Date Sampled----=_?::....__--'--=b_.:.._/ .L-1--Ii_ Time ?7~j/-{_; (§}pm 

Describe Sampling Point 

Well Depth q 8 · Z. 7 ft below MP 

Date 3 I (p I j { 

Depth to Water (below MP) 8Z 7tJ ft 

Time oct t?? -:5 · Am.' pm 

At least ---'22'----"-'lfW-_ bore volumes have been evacuated before sampling 

Sampling method 

Tap 

Submersible pump 

Bailer 

r;;;. - 1 
~adder pump (low flow) f 

Pump intake or bailer set at 21&· ft below MP . 

Casing Diameter c2 in 

Casing Volume ?zff- gal 

STATIC WATER LEVEL OF ASSOCIATED WELLS 

.... ubing (type: P£a4~ ). (New or. Pr'eviously used- was used to collect all samples[_Yesjor no) 

and all field measurements §r no ). Tubing used only for 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time 

cq3u }. '2-~7 2 (oc,c /3os~~-
I 

7. 2.2- 2-&0C Cf ,f (p5"; { 

---

Pumping Start Time 0?15 WL ----Pumping End Time ____ _ WL 

Comments: 

TEN 6 2/025 
RECD NOV 14,2014 

Form completed by: Witnessed by: 

October 2014 



DEQ 6-460

~RAMACO 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point .5M.£J1f3tf(; B- 1416/- I Project. _ __£_, .::..-~--2:=-. ~~-~-==--=c.-~"'--------
Location ------------------ W.O.# dVI~I?'J -o? 

Sample ID# Date Sampled 3 & I t__ Time C '0 :Js· c§ypm 

Describe Sampling Point -----~~~t~c_-~A~~~k~~~-~~~-~~~dkL~~-~~~,·~~~~~~-----------~ 

Well Depth /~0, ,!).(/ ft below MP Depth to Water (below MP) /oz. 95 ft Casing Diameter ;:2., in 

Date 3 I & I I f Time t) tf; CJ.:;2_, (~ pm Casing Volume pr-J4- gal 

At least ____ bore volumes have been evacuated before sampling STATIC WATER LEVEL OF ASSOCIATED WELLS 

Sampling method Submersible pump @adder pump (low flow) .J 

Tap Bailer 

Pump intake or bailer set at _1_.~/?"""---~-ft below MP . 

.... ubing (type: ~ }. ( New oEviously used] was used to collect all samples~r no ) 

and all field measurements §r no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (IJmhos/cm) ("C) (NTU) (gallons) (gpm) 

oBtf-6- fR. Btf 11-?y q.s-· ~5.~ Jr !%'t-4t./ Bo.s~_. 

uf:Jf15~ & .'b7 11b'f 1· 'I 5'3. 7 3.t .. ~ 
- - -- -

- -··-

- --
I 
i 

Pumping Start Time O B 3D WL Pumping End Time ____ _ WL - ---

Comments: 

TFttO 2/015 
RECD NOV 14.2014 

Form completed by: 2<2--!i ~ ~ ... Witnessed by: 

October 2014 



DEQ 6-461

~RAMACO -* ~tJ ;t2~flc 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307} 672-0761 

Sampling Point 6Jv'l~i7_8iu1 -CI?N - / Project~ _ _,_._·~--=4'-'--":..::t.A.t:::l--c..::.==---=c..o-"'· '---· ____ ___ _ 

Location W .0.#_--=,d.--=-O___.l "--'3""'--'-/3=--...Cj_·- -- -={.-- '""-? ____ _ 

Sample ID# Date Sampled __ ---'-- ---'----- Time _____ _ am pm 

Well Depth //(), 55}t below MP 

Date 3 I 6 I ltf 

Depth to Water (below MP) ~. 7/ ft 

Time 1 {)0?5- ~· pm 

At least _ ___ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ~---ft below MP . 

Casing Diameter __ 5 __ in 

Casing Volume gal 
----

STATIC WATER LEVEL OF ASSOCIATED WELLS 

.,...ubing (type: ___ _______ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Time 
PH 

(units) 

Temperature 
Corrected 

Conductance 
(!Jmhosfcm) 

Temp. 
("C) 

Turbidity 
(NTU) I 

Volume 
of Water 
Removed 
(gallons) 

Pumping 
Rate 

(gpm) 

=~-----+--- _Fl -· j----= --=t __ ·_ _f _-_ 
- i I 

Pumping Start Time 

Comments: 

WL Pumping End Time _____ _ WL _ __ _ 

~· (! .. .· 7 /. - • ) / 
_Jd. dYrL/Vl.Af .Lf' 

Form completed by: _ _.,..·:____·· _2""-.. --~&:::z("-- --6-X---_ - ----.-,.dL--L·_ /,L..;--~~:/k=' -=--:::- - --Witnessed by: 

October 2014 

TEN 6 2/025 
RECD NOV 14,2014 

Anrlendum 06-10-111 
K:ICOMMON\RoiJ FIMonitor Well Sample Form 12·1 t-13.doc 



DEQ 6-462

~RAMACO 

~~WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point S WI !5 rJ Bioq -C,!(N- o8 -1 Project. __ _.2~·- ::::.· u~~::L!:::~=~:L./~· ______ _ 

Location - - ------ - --------- W.O.# .-2o t31 3.::.l -c'7 

SampleiD#57f3L/-(/1-C.RA/-C6E>ateSampled 3 -5 1/Y Time j.;:<c2.0 am@) 

DescribeSam~ingPoint __ 
1 
_____ ~~~- -~-~~--~~~~~~~·~. ~~:~~h~)~~~~Y~'--------~ 

Well Depth // (.33ft below MP Depth to Water (below MP) "tc. 7B ft 

Time I u'J.P & pm Date 3 I !7 I Jt 
At least - ./'--"?2_.· <....!.f/-...L..,__ bore volumes have been evacuated before sampling 

Sampling method Submersible pump ~j~dd~r pump (lo~ fl~~)] 
Tap Bailer 

Pump intake or bailer set at I 0 s· ft below MP. 

Casing Diameter _ _,5"--- In 

Casing Volume "'J;tf gal 

STATIC WATER LEVEL OF ASSOCI/\ TED WELLS 

..,..ubing (type; -~P~'£""'~3<:~- ,_;;t;;;.c=·-::.L·.:::::...-':.___ _ _ ). ( New or~viously us~d j was used to collect all samples8r no ) 

and all field measurements §r no ). Tubing used only for 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time 

/;l./0 jq5[, 

I .:2;;. o 11 {;() 

Pumping Start Time 

Comments: 

LCE-

Form completed by: 

October 2014 

/ 5ZJ Itt t./-.3C 6 .£:<-. 

3.u t _ 

Pumping End Time _ _ _ __ _ WL ___ _ 

Witnessed by: 

TFN 6 2/025 
RECD NOV 14,2014 

Arldenrlnm 06-10-112 
K:ICOMMON\Rod F'\Manitor Well Sample Form_12-11-13 doc 



DEQ 6-463

~MACO 

~~WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Location W.O.# c:lo/31~ ---cz 
Sample ID# 'i'7Bi01 -111.61"-/ Date Sampled 3 I 5 I li- Time 1!3r:5 ~pm 
Describe Sampling Point &u ) 1Ar~"~·1; W d{i 

Well Depth tU. 8 ")ft below MP Depth to Water (below MP) I o (, 2./ ft Casing Diameter 

Date 3 I !3 I It Time /_ 0 35 (C§ pm Casing Volume ""?11-/~ gal 

At least -?1# bore volumes have been evacuated before sampling STATIC WATER LEVEL OF ASSOCIATED WELLS 

Sampling method Submersible pump Bladder pump (low flow) 1 

Tap Bailer 

Pump intake or bailer set at ,_1_,_1-=~"'----ft below MP . 

..,.ubing (type: P~ ). ( New ore-;:-eviously used j was used to collect all samples [y~pr no ) 

and all field measurements @r no ). Tubing used only for - ---'/1!:::.../..l...ll tf:w·r_ _ ____ ____ _ ___ _ 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time 

I I ..A 5- 8.o£7 :2. "??u IS?Jh-tt. .. 1 3o s.ee __ . 
I 136-- B .c6- eZ~f(_, /J,fb 3.0 -*------- --·· 

Pumping Start Time /// C· WL Pumping End Time ____ _ WL ___ _ 

Comments: 

Form completed by: 
-/ · ~-L /, ~ 

--~<-=·:::\..-"'-'<-""'"~~,._· -_-;:L~· '-'tA-L..="""'-(.::::J(.......,__,__ _ Witnessed by: 

October 2014 

TFN 6 2/025 
RECD NOV 14,2014 

Addendum 06-10-113 
K:ICOMMON\Rod F\MOililor Well Sample Form_12-11-13.doc 



DEQ 6-464

SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point 5 n! 57f?ICCf --- IVl6r- o fj -I 
I 

Project __ -='~""~-· -=--'=-'C.~~~·· ______ _ 

Location ------------------ W.O.# __ .:..:::,;;?t_=-l?,=y-...!::;.3~/ 3~9r....__-~u~' ....!..7 ____ _ 

Sample ID# Date Sampled ___ :....._ _ __:_ ___ _ 

Well Depth I 23, f;;C ft below MP Depth to Water (below MP) 1()2, 1/ ft 

Time j CJ30 @ pm Date 3 I 6 I 11-

At least bore volumes have been evacuated before sampling ----

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ____ ft below MP . 

Time ------ am pm 

Casing Diameter_--=~=-_::::> __ in 

Casing Volume gal 
----

STATIC WATER LEVEL OF 1\SSOCIATED WELLS 

..,..ubing (type: ____ ______ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time 

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

Temperature 
Corrected 

Conductance 

WL 

Temp. Turbidity 

Volume 
of Water 
Removed 

Pumping 
Rate 

Pumping End Time _____ _ WL ___ _ 

TFN 6 2/025 
RECD NOV 14,2014 

Witnessed by: 



DEQ 6-465

~RAMACO 

~~WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 
-7 

Sampling Point .5 VI'/ 5 7 B 'i C 1 - U t:JN -I Project. _ ____!:!c;LA:.:::::...:!~~~~..:.!:::::..:c.-~~~-_ _______ _ 

Location W.O.# .;;{o 1313'1 -t>7 
Sample ID# 57tJtfO<j-MA/ -/ Date Sampled 3 I 6 I !Lf Time I o,50 ~pm 

Describe Sampling Point G u. ) 11C..:~~IAJ-J,Tt....£Je:JW~<::, .~..<th_rz::.r..,'_.t..~~~· 4-L.d'-'i...</~~.d!.~1_/d:.. _,· ____ _____ ____ _ 

Well Depth I~/, zt,·tt below MP 

Date 3 I .!) I I tf 

Depth to Water (below MP) /fO. 25ft 

Time /0 ,-s-··· rG pm 

At least -~...:._'-'tf::....L__bore volumes have been evacuated before sampling 

Sampling method Submersible pump (sla.dder pum~-(~~~ fi~~)J 

Tap Bailer 

Pump intake or bailer set at I 35- ft below MP. 

Casing Diameter S in 

Casing Volume ?1ft- gal 

STATIC WAfER LEVEL OF ASSOCIATED WELLS 

~,Jbing (type: _ _,_P,----""~=:=~=-=:..=..· . _ ___ ). ( New o(ireviously us~d] was used to collect all samples [!~~J>r no ) 

and all field measurements [iei}r no ). Tubing used only for 

PH 
Time 

Temperature 
Corrected 

Conductance Temp. 

;o <fu € .c3 3'1/D 1~ 

, o st.-o-· ------~--r--8 _· o tf -l--3- "/.1{; I u. 1 

Pumping Start Time I 0 :J 5: WL 

Comments: 

Form completed by: 

October 2014 

Turbidity 

Volume 
of Water 
Removed 

3 .o 

Pumping 
Rate 

Pumping End Time _____ _ WL ___ _ 

Witnessed by: 

TEN 6 2/025 
RECD NOV 14,2014 

Addendum D6-1 0-115 
K:\COMMON\RQ\1 F\Monllor Well Sample Form_12-11-13.doc 



DEQ 6-466

XMACO 
~/"'-WW ( ENGINEERING 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point 5hrr5'7Btf ! 6 - M1T/CIGAI - I 

Location 

Project _ __..Zs.e::,.--~:.~::~==--::::::«::-' ________ _ 

w .o.# __ ,_:_;;?;__;o'-';~3"""--'-I---"'39=::.__L~_-_o_7_.___ ____ _ 

(§pm Sample ID# !3781= / 8 -M~r/C&t-1 Date Sampled_=-3 _ _:_1 ---=!5=--------'----'I_L_i__ Time 0 73?' 

DescribeSam~ingPoi~ ----~6~7~~~,~~~~~~~-~~~·s· ~~~?~~~L~~~t~~~/~·~~~-------------~ 

Well Depth /'13, 7u ft below MP 

Date ~? I ~ I / t 
Depth to Water (below MP) /2 2, c ( ft 

Time o 8 5..5- (<fm pm 

At least ----''?_.,2-"/l-'-·--bore volumes have been evacuated before sampling 

Sampling method Submersible pump {~dder p~~p (lo;-ti~~ 

Tap Bailer 

Pump intake or bailer set at I 35' ft below MP. 

Casing Diameter 8 in 

Casing Volume ?t.,f-- gal 

STATIC WATER LEVEL OF ASSOCIATED WELLS 

'ubing (type: -p~ ). (New o~viou~ly ~~~i] was used to collect all samples§r no) 

and all field measurements §r no ). Tubing used only for __ --rl...:........:.~.-/...!.ll_._ _____________ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature 
Corrected 

PH Conductance 
Time (units) (!Jmhos/cm) 

OCf .1t' B ,c'-f 17¥& 
113t-

Pumping Start Time u''fO ~ WL 

Comments: 

Temp. 
("C 

~~- . ~, 

Turbidity 
NTU) 

1/, 2/ 
--

g,3E 

Pumping 
Rate 

pm) 

/60 ~'l1~~Uc5.P-c_.· 
±:____ 

Pumping End Time _ ____ _ WL ___ _ 

~,::-- T F N 6 2/0 2 5 
--~~------------------------------------!~~ 

C, C/C,:j/: /575-/8 

Form completed by: z2 tr& ~~~,__,_. ·· Witnessed by: 

October 2014 Addendum D6-10-116 
K:ICOMMONIRod FIMonilor Well Sample Form_12-11-13 doc 



DEQ 6-467

~MACO 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

- -~-) 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ~01 6 rz f3'i 1'7.. , CIR.AI - I Project. __ ..x:k2\....L-I·-"'-~::::...L.:~:::...=~· ___ ____ _ 

Location W.O.# dO I 3 / _3 CJ -0 '7 
Sample ID# 6 78cfl '7 -CI(IU - I Date Sampled 3 I 4-- I ;'I_ Time I 0 t/u ~pm 

Describe Sampling Point 

Well Depth I tf ?- , 'f/ft below MP Depth to Water (below MP) /~ .3'.1 ~ ft Casing Diameter 2- in 

Date 3 I &, I 1{ Time /0 0 6 (~~.)pm Casing Volume ?14- gal 

At least _..:...?1..L..Lfi.~.__~bore volumes have been evacuated before sampling 1 

STATIC WATER LEVEl OF ASSOCIATED WELLS 

Sampling method Submersible pump Bladder pump-(low fto;}l 

Tap Bailer 

Pump intake or bailer set at /88 ft below MP . 

.... ubing (type: ~ ). ( New or {Previous-ly -u;ed ~was used to collect all samples{f~s1t>r no ) 

and all field measurements fiiijor no ). Tubing used only for --~~1....:..4.!-----------·-----

Temperature 
Corrected 

PH Conductance 
Time 

/030 7.7() !"3"7 

/0 7.7& !3'-f? 

-----

Pumping Start Time /0 ;5""' 
Comments: 

WL 

Temp. 

?J,5" 

Volume 
of Water Pumping 

Turbidity Removed Rate 

f. 5v NL/3C ,(;LCC 

?f '71 3.0 

·---

Pumping End Time ____ _ WL ___ _ 

TFN 6 2/025 
RECD NOV 14,2014 

Form completed by: ~&tf! .d·~ Witnessed by: 

October 2014 



DEQ 6-468

~MACO *?iO ~__fe 

~~ C" WW ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point :?na §7 23 i I '7 -at 6 r-1 Project __ .L~-----'~"--"----'--=-=::....5 _______ _ 

Location W.O.# ~0/3/39- 07 
Sample ID# 

Well Depth I fR 8, Bt..tt below MP 

Date .3 I ~ I I 

Date Sampled _____ ---'-----

Depth to Water (below MP) ;(?o, 17 ft 

Time I tJ '-/ ~--~)pm 

At least ____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ----ft below MP. 

Time --- --- am pm 

Casing Diameter 2- in 

Casing Volume - -- ------ gal 

STATIC WATER LEVEL OF ASSOCIATED WELLS 

Tubing (type: _ ____ _ ____ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time (units) 

--·-

---

Pumping Start Time 

Comments: 

- I-

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

Conductance Temp. Turbidity Removed Rate 
(tJmhos/cm) (oC) (NTU) (gallons) (gpm) 

- .. 

- ···-

-

WL Pumping End Time ____ _ 

-

WL - ---

--------------------------------------+T~FN~6~2.~'D~25------
RECD NOV 14,2014 

Form completed by: 

October 2014 



DEQ 6-469

SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307} 672-0761 

Sampling Point __ S_Vl/__~_'1_::~::._-_~7_J,B.£._J.tf_;l!.,_JB"""'. ::__. _-_.14:_(_j,L~- '-/ __ Project. ____ _:{Z~··::_· .:::1. :..:::..t-.:::..!~=~~·'---------------
Location ----------------------------------- W .O.# _ _____:..y.2=CJ::::..L...!/ 3.L.L../ ~3(_1.~----:-o~· ··~7r._ _ __ _ 

Sample ID# Time --- - -- am pm Date Sampled ______ .:__ __ ~-------

Describe Sampling Point --------------------------------------------------------------

Well Depth d 1:. 5() ft below MP Depth to Water (below MP) .,.?a, (d) ft 

Time / 5 ;<[) am(!S_r[l ) Date 

At least _____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at _ _____ ft below MP. 

Casing Diameter 

Casing Volume gal 
- - ---

STA TIC WATE R LEVEL OF ASSOCIATED WELLS 

,..ubing (type: _ _____________ __ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time 

Temperature 
Corrected 

Conductance 

Pumping Start Time I ~.0 5" WL 

October 2014 

Temp. Turbidity 

Volume 
of Water 
Removed 

Pumping 
Rate 

Pumping End Time __________ _ WL -------



DEQ 6-470

~AMACO -X- /f-'f __ O ~)& 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ;/!'1/ l ~'1 61tB -CA}J -/ Project. __ _,x~c:?:...._. · _~:...._~___:_--=-::.........::-=:...· _______ _ 

w .O.# _ _____...!r--.!:....:.:·'7~;?-'-f=-3~L-=.3~'J,_· _-.J.,o::.._·...:...'1 ___ _ Location ------------- ------
Sample ID# Date Sampled _ __ '-----'-- --- Time ------ am pm 

DescribeSampling Point ------~~~?~~~~~~~- --~~~~~~- ~huL~~~~~~------------

Depth to Water (below MP) /10, td: ft Casing Diameter .6 in Well Depth /_53. 71 ft below MP 

Date 3 I & I !I- Time am pm Casing Volume gal 
------ ----

At least ____ bore volumes have been evacuated before sampling STATI C WATER LEVEL OF ASSOCIAT ED WELLS 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ____ ft below MP. 

'ubing (type: _________ _ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time 

Pumping Start Time 

Temperature 
Corrected 

Conductance 

WL 

Comme~s : ~~ ?9~;~ 

6A--b.__ 4&C /~ 

Form completed by: 

October 2014 

Temp. Turbidity 

Volume 
of Water 
Removed 

Pumping 
Rate 

Pumping End Time WL ----

- ~0-{- IU--~ ?v-~ +o 0~ ,.--· 
· ~ci&-,nr~f.J · T F N 6 2/025 

RECD NOV 14,2014 

Witnessed by: 



DEQ 6-471

~ACO -jf ~~h._· 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

sampling Point 5trte'l§'i16 - 111sr- I Project. __ ~x;2""'~"-!....<~L..£.==-==..:::~-----~ ___ ___ _ 

Location _______ ___ _____ _ _ _ 

Sample ID# Date Sampled I I Time ------ am pm 

DescribeSamplingPoint -----~~~~~4~J~~~~~~u~~~~~~~~~~~h~#Li~~~~( ___________ _ 

Well Depth /86 .15ft below MP 

Date 3 I f.e I I J 
Depth to Water (below MP) / B4, '1-3 ft 

Time am pm 
---- --

At least ____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at _ _ _ _ ft below MP. 

Casing Diameter ___ _ in 

Casing Volume gal 
- - --

STATI C WATER LEVEL OF ASSOC IATED WELLS 

... ubing (type: _____ ___ _ _ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time 

Temperature 
Corrected 

Conductance Temp. Turbidity 

Volume 
of Water 
Removed 

Pumping 
Rate 

Pumping Start Time WL Pumping End Time WL - ---

Comm~nts : ?Lc' &.a:?V<-:f!-6· -· --1-to-1 ~<:J ~- 0~.._ -lc ~~:-:r-4. -·· 
4,).1d..J ~£~{._.--· 6)-;jjf /JA.e~.h~· ,a__J-= d-r.....d,._' ~- d:L..L( -~ 

/ 

RECD NOV 14,2014 
Form completed by: Witnessed by: 

October 2014 



DEQ 6-472

~RAMACO _.:;(~ ~j_z 

~~ c·., WW _.~ENGINEERING 
SAMPLING INFORMATION 

Sampling Point fzi/Vl 5'786 ( {) - C&A/ - / 
Location ------------------

Sample ID# 

Well Depth 1.::<. 7t ft below MP 

Date 3 I U I 11-

Date Sampled ___ .:......,----'-----

Depth to Water (below MP) ~ft 

Time ______ am pm 

At least _ ___ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ____ ft below MP. 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

am pm 

Casing Diameter ___ _ in 

Casing Volume gal 
----

, STATIC WATER LEVEL OF ASSOCIATED WELLS 

Tubing (type: __________ }. ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements (yes or no}. Tubing used only for --------------- ----

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (IJmhosfcm) i c·c> (NTU) (gallons) (gpm) 

.. ---

-- -- --
-

- .. - -

- -

Pumping Start Time WL Pumping End Time _____ _ WL ___ _ 

Comme~ts: ~ o . ~b - -1-r.o{ ~tv u&&.,- :b 4~·[e - ~UO --
.Q~ 4;ti.Lk. --r~ ~L 

TFN 6 2/025 
-------------------11-RE~CIH:-G-V 14,2014 

,dr&· =i=~~ Form completed by: Witnessed by: 

October 2014 



DEQ 6-473

RAMACO 

~~ K~o~.-Ce 

~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point !?WI !51 Bs-/o - fli(:S/--1 Project. __ ,Lk=--~=~~=L___ _____ _ _ _ 
Location -----~------------ W .O.#_~d?~O.~...J 3""'--'--'/3='1_.__---'=(,.--~J'----------

Sample ID# Date Sampled. ___ .:..___~---- Time _____ _ am pm 

DescribeSampling Point ~---~~~,-~~~~-~~~A~~~~~~~~~~-~- ~~~~~~~~&~1~~~~~~------~-----

Well Depth ltf7.titt below MP Depth to Water (below MP) /'f~, 3/ ft Casing Diameter _ __,6""---- in 

Date _51 (p I JL Time am pm 
- -----

Casing Volume gal 
----

At least _ ___ bore volumes have been evacuated before sampling STATIC WAT ER LE VEL OF ASSOC IATED WE LL S 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ___ _ ft below MP. 

ubing (type: __________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time 

Pumping Start Time 

Comments: 

Temperature 
Corrected 

Conductance 

WL 

Pumping 
Rate 

Pumping End Time ____ _ WL ___ _ 

~4!1;lb....!.l..;{""""'d-i:!:<:..-;,.___:..vu~>6Mo::l.<~-4~£._}_~~~=..:=-· - --- ----t-T-1'--Nf N 6 2 /0 2 5 

RECD NOV 14,2014 

Form completed by: Witnessed by: 

October 2014 Addendum 06-10-123 
K:ICOMMON\Rod F\MonitorWell Sample Form_12-11-13 doc 



DEQ 6-474

~AMACO 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point __ ;?.:.__:_1Af__L__:=5:_·....~..7~B==----=-5"~!.L/_-___:C~'/41.1~-*--- · --._ _ _ 
/ '7 

Project __ _::(4'-'=-'=-.=h:.c..:.~-=-='-='""'---------

Location --------- ----------- w.o.# __ ~o?::...L..::o_/~3::..._,/L__,3~?--....;:;.o_·z£..._ __ _ 

Sample ID# 57 f35!/-CRAJ-/ Date Sampled ____:.3~--'--'-~-=-------'l_/:.._s....i __ Time /6:3u' ~m pm 

Well Depth /;?/3.?,;<_ ft below MP Casing Diameter __ -"""5o....__ in 

Date .3 I f" I / 'f 
~~--~---~~--

Depth to Water (below MP) llf:5Cj ft 

Time ~)9 c5- (irii pm Casing Volume '?Zif gal 

At least _ 7_._?__:.-A..._1 _ _ bore volumes have been evacuated before sampling STATIC WATER LEVEL OF ASSOCIATED WELLS 

Sampling method Submersible pump (Bladder pump (low fl~w) ~· 
Tap Bailer 

Pump intake or bailer set at I .:Z 5' ft below MP. 

~~~bing (type: ?~~ ). (New or§viously us~d;) was used to collect all samples§ or no) 

and all field measurements {jes ,br no ). Tubing used only for _ _.2-='"t...L.L.tl-:,__ ______________ _ 

Time 

·-1--

PH 
(units) 

·-1-· 

~I 

EVACUATION I STABILIZATION TEST DATA 

Temperature 
Corrected 

Conductance 
(tJmhos/cm) 

Volume 
ofWater Pumping 

Temp. Turbidity Removed Rate 
(°C) (NTU) (gallons) (gpm) 

Pumping Start Time I Q o 6-- WL Pumping End Time ___ _ _ WL _ _ _ _ 

Comments: 11-C E / Coc. #:. I 57 s -I 7 
TFN 6 2/025 
RECD NOV 14,2014 

Form completed by: Witnessed by: 

October 2014 Addendum D6-10-124 
K:ICOMMON\Rod F\MonilorWell Sample Form_12·11-13.doc 



DEQ 6-475

~RAMACO -1(- 1-1?' ~£e. 

~~WWCENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point Project. _ _ _,4c___:_;::--'-"""~:.::....::..:....___:::____.=~G.-::_' ___ ___ _ 

Location - ------ - ---------- W.O.# __ .=...c:;?_' _u.!.....( =3__!1'---"3~CJ_·-e-==-·-;. '../_7 _ __ _ 

Time - ------Sample ID# Date Sampled ___ ;___ _ ____:_ ___ _ am pm 

Describe Sampling Point ---------- --- -------------- -----

Well Depth !58' ft below MP Depth to Water (below MP) I 5 t ·, c& ft Casing Diameter 6 in 

Date 3 i I ( i__ Time /~ 'f !j {i~pm Casing Volume --7t4 gal 

At least ___ _ bore volumes have been evacuated before sampling STATIC WATER lEVEL OF ASSOCIATED WELLS 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ____ ft below MP . 

.,..ubing (type: _________ _ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time 

Temperature 
Corrected 

Conductance Temp. Turbidity 

Volume 
of Water 
Removed 

Pumping 
Rate 

Pumping Start Time WL Pumping End Time WL 

Comments : ---;;~ ~...e ~ 'J1.tr/ y~UJb / &_,luLzr ... ~/; ~¥-~ --
~0/'?d &~ c±:.- /fi' "t fd.?vr CVk l« ( ~L i.U...<..t cy t,v'~ 

----

.. ~) . ~ . .J- ~- .. - R E C D N 0 V 14 , 2 0 14 
Form completed by: / . ~M 7 1.-...f...J..... Gt ___, Witnessed by: 

October 2014 AririP.nrium D6-10- 125 
K:ICOrJ~ONII'fod i'I'Monilor Well sample Form_12-11-13.doc 



DEQ 6-476

~RAMACO 

~~WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point J'ht 5'7B5-!r:2- IJL -/ Project _ ____,;;2""'·~~:........::....:.....;:_:::........::~·'------------

Location ------------------ w .o.# __ =->_·- .:._
7 C?---L_I_....3c__j._I"""3"---9L__-_,C~/Z'----------

Sample ID# 578!1/d -1/L ·/ Date Sampled -==3"------'--i'------'------'--/ --'zL'--- Time I :?~s-

D~~~SamplingPo~t ------=~~~~-~~~=~~~L~~~~7~d~~~~~~~~4~.:=~~·~~--·---------~ 

Well Depth ,7/ /, cJ I ft below MP Depth to Water (below MP) 3, b 7 ft Casing Diameter 5 in 

Date '3 I t/ I 1 L Time !3 ;? s- am(furv Casing Volume ?J /1 gal 

At least ??A bore volumes have been evacuated before sampling STATIC WATER LEVEL OF ASSOCIATED WELLS 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ;:;-- ft below MP. 

~.Jbing (type: --1---p-"'~~· =--=---=-=---· ___ ). ( New or(f>'reviously used] was used to collect all samples§ r no ) 

and all field measurements B r no ). Tubing used only for 'flU 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (IJmhos/cm) ("C) (NTU) (gallons) (gpm) 

/3 '-15- 7 .~c /7Vtf0 q,& 
..2 ~.:2 · * 4 /SO J<1t.,i30-"<"-- -· 

!3!Js-- 7.51 1!737(.. I 1. ~ I '7_2__~ 3.0 _ ~ _. 

-

-~ - - ----

-. ·-

I 
~-- -

i 

Pumping Start Time I 3 3o WL Pumping End Time WL ___ _ -----

Comments: w~ ~-""'C"""c~=.>=::lo<...·--"""':d:""'---· --- ---- --- - - - --- -
/!{!__~ 

Form completed by: ~· --'1. ~~(__Witnessed by: 
.> 

October 2014 

TFN62/025 
lHCDN9 'J 14,2014 

Addendum D6c10-126 
K:ICO MMON\Rod FIMOOiiOrWell Sample Form_12·11·13 doc 



DEQ 6-477

~RAMACO ft 4({) ~/); 

~~ (-"' WW _)ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point SJv1 57 B S 1;2 - CA.N -( 
-------.., 

Project ___ v;:;~~1-&o<~=-=---=OJ,.:.v="-'--------

W.O.# _ _c:;z,;z==....::'O::.._j(""""3=-.t...:=./3=..<J-_I-_-=-O-f· 7-----Location --- - ------- - - - - -----
Sample ID# Date Sampled I I Time _____ _ am pm 

Describe Sampling Point ~----~~~~~·~· ~~~~~~~~-~~~~~~~~~~~~~~·~----------~ 

Well Depth 1£(. 8.5 ft below MP 

Date 3 I & I / 

Depth to Water (below MP) ~ft 

Time am pm 

At least ____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ft below MP. - ---

Casing Diameter~-8=--- in 

Casing Volume gal 
----

STATIC WATER LEVEL OF ASSOCIATED WELLS 

-:rubing (type: ). ( New or previously used ) was used to collect all samples ( yes or no ) 
~-------~-

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time I (units) (~mhos/em) ("C) (NTU) (gallons) (gpm) 

' 
I 

- . -

~-- - . - - - --

- - -
- ·--

-- - -- --
I 

Pumping Start Time WL Pumping End Time ---~~~- WL 
-~~-

Comments : 

TEN 6 2/025 
RECD NOV 14,2014 

Form completed by: 

October 2014 



DEQ 6-478

~RAMACO * ~ ~vv,~ 
~~ c-.., WW _ _)ENGINEERING 

SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point :SIM 67 f3f5/d.. -,01 ~- / Project __ ~/."-'=='~'-I.¥'~::...L!:==~o....JL__ ______ _ 

Location ---- -------------- w .o.# _ ____:::.c::<....:.._;o::__" C2i_ 31 - {) Z 

Sample ID# Date Sampled I Time ------ am pm 

D~~beSamplingP~nt -----~G~~~t~~~;~;L~~~~~~~~·~. ~t~~~~~d~L~,~- 1~-----------

Well Depth 1/1, 1& ft below MP Depth to Water (below MP) ///, 7~- ft Casing Diameter_~-6::;....__ in 

Date Time am pm Casing Volume gal 
------ - - --

At least _ ___ bore volumes have been evacuated before sampling STATIC WATER LEVEL OF ASSOCIATED WELLS 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at _ ___ ft below MP. 

.,...ubing (type: __________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (~o~mhos/cm) ("C) (NTU) (gallons) (gpm) 

-. -- .. - -

·- - - - -

! - - - - -

- - . 

-- - -

Pumping Start Time WL 

Comments: 

TFN62/025 
RECD NOV 14,2014 

Form completed by: / 2M --J,(. .< L '- . Witnessed by: 

October 2014 



DEQ 6-479

~co 

~~WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point __ S_h1_5------'--7-'g"-----~-/ =c._3 _----'-f/--'--=L=---_,_/ _ _ _ _ Project __ 4k ..e:.z:::..· -"'~:..=:..::.v-=-......a.-=...:c.:::::c:::::...._ _ _ _____ _ 

W .0.# c? c; I 2 I 3 CZ - t2 7 Location - -------- ---------
Sample ID# 87 f!:€13 -IlL ·I Date Sampled 2 I ¥ I li Time /~fJO am@ 

Describe Sampling Point ---~~~'~;~~~~~·~~/~~~c·~~~h~~,-~~~~'-------------~ 

Well Depth ~o, 77ft below MP Depth to Water (below MP) 7. t, b ft 

Date 3 I '-/ I 11 Time 1¥ ;??._0 amcfriv 

At least ?Z.fl 

Sampling method 

bore volumes have been evacuated before sampling 

Submersible pump {Bladder pump (lo-~·f-~~~~ 

Tap Bailer 

Pump intake or bailer set at ___L/_,.5=----ft below MP. 

Casing Diameter s- in 

Casing Volume ?-; 4- gal 

STATIC WATER LEVE L OF ASSOCIATED WELLS 

~ubing (type: ? ~ ). ( New o(Pfeviously used j was used to collect all samples§r no ) 

and all field measurements[Yes/or no). Tubing used only for __ 11=-..J..:CAL.I-' ------ ------ ----

EVACUATION I STABILIZATION TEST DATA 

Temperature 
Corrected 

PH Conductance 
Time (units) (IJmhos/cm) 

1'/'lt) ?.?i 19!u 
--

/'f5C 17.5 7 if 1 c;:c. 
--

-

Pumping Start Time I V 0: WL 

Comments: 

Form completed by: 

October 2014 

Volume 
of Water Pumping 

Temp. Turbidity Removed Rate 
(oC) (NTU) (gallons) (gpm) 

/(),0 3,35-
' J I S'O vvr L/3 o /d-L-e--
I 

'1.1 o, 93 '3z:: 3, 0 ~ -- -· 

,_-=t -
·--

- --- --

I 
Pumping End Time ____ _ WL _ __ _ 

TFN 6 2/ 025 
RECD NOV 14,2014 

Addendum 06-10-129 
K:ICOMMON\Rod F\Monilor Well Sample Form _12·11·13.doc 



DEQ 6-480

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point _ ___::_~-=-h1~5~7_,g""-'5"~1-'3,_~--=c.'--'-M~'---- I-I __ _ Project _ ___,_:.~:=:::....· .'>Jri~~~::r;~~~u>:___ ___ ____ _ 

Location _ _______________ __ _ w .o.# _ ____cc?~.::1:.L./_3L-IL> .. """"3-J.<-J~· _-.!=:::o~l _ _ ___ _ 

Sample ID# 

Well Depth //7, .2&1t below MP Depth to Water (below MP) //6. 7't- ft 

Time 1 .;2, 15 .. am@ 1 Date 3 

At least _____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ____ ft below MP . 

Time - --- --- am pm 

Casing Diameter __ :)--'--- in 

Casing Volume gal ----
STATIC WATER LEVEL OF ASSOCIATED WELLS 

..... ubing (type: _____ _ ____ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 

Temperature 
Corrected 

Conductance Temp. Turbidity 

Volume 
of Water 
Removed 

Pumping 
Rate 

Time 

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

WL Pumping End Time _____ _ WL ___ _ 

Witnessed by: 

TFN 6 2/025 
RECD NOV 14,2014 

Arl rl endum D6-10-130 
K:ICOMMi5'NIRoi! F\Monilor Well Sample Form_12·11·13.doc 



DEQ 6-481

~MACO 

~/'WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point :Jfh 4"7 Bf)(3 ~ ~ Project _ ____::.Y~~~~~-=---=::~=-=-~--------
Location W.O.# c:,_?0/3 131 -v'7 
Sample ID# 57$5"!3 ~hf:J[--1 Date Sampled 3 I :/ I I t/ Time 1?255··-

Well Depth 

Date 3 
I if ft below MP 

'-f I /_3 

Depth to Water (below MP) I v 8 . 82.. ft 

Time l::?e?v am @~1. 

At least 'P1 ;4- bore volumes have been evacuated before sampling 

Sampling method Submersible pump ~~dder pu~p (io~ flo~):: 

Tap Bailer 

Pump intake or bailer set at / ~t> ft below MP. 

in Casing Diameter _ ____,.:Z~~

Casing Vol u m e----'1;'--'.z..__LI/---+----- gal 

STATIC WATER LEVEL OF ASSOCIATED WELL S 

Tubing (type: r~ ). ( New or~;:;viously ~sed] was used to collect all samples(.!es pr no ) 

and all field measurements § r no ). Tubing used only for __ -1-'.~!Ld+-' --------------

EVACUATION I STABILIZATION TEST DATA 

Temperature 
Corrected 

PH Conductance 
Time (units) (!Jmhos/cm) 

/~'f~ 7 I/( t.f oBo 

/&£"!} 7·12- 312 () 
--

·---+ ·· 

Pumping Start Time /:Z .20 WL 

Comments: 

Form completed by: 

October 2014 

Volume 
of Water Pumping 

Temp. Turbidity Removed Rate 
c·ci (NTU) (gallons) (gpm) 

/0 ·1 4f,~z_ J ! 15CJ4-tt../_;5o~· 
/tl,7 

I 

----L -2. , o& I ~3,t 

- -

----1-· ··-!---·-
; 

-··---

Pumping End Time ____ _ WL _ _ _ _ 

I {!L.:C#- 1 5:! 5 I 7 

Witnessed by: 

TEN 6 2/025 
RECD NOV 14,2014 

Arlrlenrlum n6-10-131 
K:ICOI\JII(;f~ffiRod FIMonilorWell Sample Form_12·11·13.doc 



DEQ 6-482

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~~ Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-.fNT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: 81403082-001 
Client Sample ID: 578408-MST-1 
COC: 151519 

Analyses Result 

Field 

pH 6.87 

Conductivity 1984 

Turbidity 53.7 

Temperature 9.4 

Static Water Level 102.93 

General Parameters 

pH 7.6 

Electrical Conductivity 2120 

Total Dissolved Solids (180) 1650 

Solids, Total Dissolved (Calc) 1510 

Alkalinity, Total (As CaC03) 496 

Hardness, Calcium/Magnesium (As CaC03) 1020 

Nitrogen, Ammonia (As N) 5.4 

'.ium Adsorption Ratio 1.6 

A ...... ns 

Alkalinity, Bicarbonate as HC03 605 

Alkalinity, Carbonate as C03 NO 

Alkalinity, Hydroxide as OH NO 

Chloride 7 

Fluoride 0.5 

Nitrogen, Nitrate-Nitrite (as N) NO 

Sulfate 767 

Cations 

Calcium 120 

Magnesium 175 

Potassium 28 

Sodium 114 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ G~ICMl~ .... 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 3/17/2014 

ReportiD: 81403082001 

Work Order: 81403082 
Collection Date: 3/6/2014 8:55:00 AM 
Date Received: 3/6/2014 11:35:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 03/06/2014 0855 Field 

).Jmhos/cm 03/06/2014 0855 Field 

NTU 03/06/2014 0855 Field 

·c 03/06/2014 0855 Field 

ft 03/06/2014 0855 Field 

0.1 s.u. 03/1 0/2014 1956 KV SM 4500 H 8 

5 ).Jmhos/cm 03/10/20141956 KV SM 25108 

10 mg/L 03/07/2014 1312 EC SM 2540 

10 mg/L 03/13/2014 1443 JJ SM 1030E 

5 mg/L 03/10/2014 1956 KV SM 23208 

1 mg/L 03/13/2014 1443 JJ SM 23408 

0.1 mg/L 03/13/2014 0850 RH EPA 350.1 

0.1 03/13/2014 1443 JJ Calculation 

5 mg/L 03/10/2014 1956 KV SM 23208 

5 mg/L 03/10/2014 1956 KV SM 23208 

5 mg/L 03/10/2014 1956 KV SM 23208 

mg/L 03/10/2014 2149 AMB EPA 300.0 

0.1 mg/L 03/10/2014 1956 KV SM 4500FC 

0.1 mg/L 03/12/2014 0754 RH EPA 353.2 

mg/L 03/10/2014 2149 AMB EPA 300.0 

mg/L 03/07/2014 2005 DG EPA 200.7 

mg/L 03/07/2014 2005 DG EPA 200.7 

mg/L 03/07/2014 2005 DG EPA200.7 

mg/L 03/07/2014 2005 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 

Page 1 of6 

Addendum 06-10-132 



DEQ 6-483

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~~ Inter-Mountain Labs------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'--•ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: S1403082-001 
Client Sample 10: 578408-MST-1 
COC: 151519 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 9.91 

Carbonate as C03 NO 

Hydroxide as OH NO 

Chloride 0.18 

Fluoride 0.02 

Nitrate + Nitrite as N NO 

Sulfate 15.96 

Calcium 5.98 

Magnesium 14.38 

Potassium 0.72 

Sodium 4.95 

Cation I Anion Balance 

Cation Sum 26.43 
- ;l>n Sum 26.09 

.1on-Anion Balance 0.64 

Dissolved Metals 

Aluminum NO 

Arsenic ND 

Barium ND 

Boron 0.4 

Cadmium NO 

Chromium NO 

Copper NO 

Iron 0.59 

Lead ND 

Manganese 0.15 

Mercury NO 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 

Iron 1.41 

Manganese 0.16 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ ~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 3/17/2014 

Report ID: S1403082001 

Work Order: S1403082 
Collection Date: 3/6/2014 8:55:00 AM 
Date Received: 3/6/2014 11:35:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/20141443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 % 03/13/2014 1443 JJ SM 1030E 

0.1 mg/L 03/07/2014 2005 OG EPA 200.7 

0.005 mg/L 03/07/2014 1500 MS EPA200.8 

0.1 mg/L 03/07/2014 1500 MS EPA200.8 

0.1 mg/L 03/07/2014 2005 DG EPA200.7 

0.001 mg/L 03/07/2014 1500 MS EPA 200.8 

0.01 mg/L 03/07/2014 2005 DG EPA 200.7 

0.01 mg/L 03/07/2014 1500 MS EPA 200.8 

0.05 mg/L 03/07/2014 2005 DG EPA 200.7 

0.02 mg/L 03/07/2014 1500 MS EPA200.8 

0.02 mg/L 03/07/2014 2005 DG EPA 200.7 

0.001 mg/L 03/14/2014 1034 CJB EPA245.1 

0.02 mg/L 03/07/2014 1500 MS EPA200.8 

0.01 mg/L 03/07/2014 2005 DG EPA200.7 

0.005 mg/L 03/07/2014 1500 MS EPA 200.8 

0.01 mg/L 03/07/2014 2005 DG EPA200.7 

0.05 mg/L 03/11/2014 1529 DG EPA 200.7 

0.02 mg/L 03/11/2014 1529 DG EPA 200.7 

RL - Reporting Limit 
B 
E 
J 
M 
0 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 2 of6 

Addendum 06-10-133 



DEQ 6-484

Brook Mine 
Your Environmental Monitoring Partner 

!!!'!!!oi!!~~~~ Inter-Mountain Labs -------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-•ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: 51403082-002 

Client Sample ID: 578408-CRN-1 

COC: 151519 

Analyses Result 

Field 
pH 7.22 

Conductivity 2600 

Turbidity 65.9 

Temperature 9.1 

Static Water Level 87.70 

General Parameters 
pH 7.9 

Electrical Conductivity 2480 

Total Dissolved Solids (180) 2040 

Solids, Total Dissolved (Calc) 1870 

Alkalinity, Total (As CaC03) 605 

Hardness, Calcium/Magnesium (As CaC03) 1430 

Nitrogen, Ammonia (As N) 0.4 

1ium Adsorption Ratio 0.9 

A ...... ns 
Alkalinity, Bicarbonate as HC03 738 

Alkalinity, Carbonate as C03 ND 
Alkalinity, Hydroxide as OH ND 
Chloride 8 

Fluoride 0.7 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 973 

Cations 
Calcium 177 

Magnesium 240 

Potassium 29 

Sodium 82 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ G~>J\.11.~~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 3/17/2014 

Report ID: 51403082001 

Work Order: S1403082 

Collection Date: 3/6/2014 9:40:00 AM 

Date Received: 3/6/2014 11 :35:00 AM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

s.u. 03/06/2014 0940 Field 

!Jrnhos/cm 03/06/2014 0940 Field 

NTU 03/06/2014 0940 Field 
·c 03/06/2014 0940 Field 

ft 03/06/2014 0940 Field 

0.1 s.u. 03/10/2014 2007 KV SM 4500 H 8 

5 !Jmhos/cm 03/10/2014 2007 KV SM 25108 

10 mg/L 03/07/20141313 EC SM 2540 

10 mg/L 03/13/2014 1443 JJ SM 1030E 

5 mg/L 03/10/2014 2007 KV SM 23208 

mg/L 03/13/2014 1443 JJ SM 23408 

0.1 mg/L 03/13/2014 0851 RH EPA 350.1 

0.1 03/13/2014 1443 JJ Calculation 

5 mg/L 03/10/2014 2007 KV SM 23208 

5 mg/L 03/10/2014 2007 KV SM 23208 

5 mg/L 03/10/2014 2007 KV SM 23208 

mg/L 03/10/2014 2202 AM8 EPA 300.0 

0.1 mg/L 03/10/2014 2007 KV SM 4500FC 

0.1 mg/L 03/12/2014 0755 RH EPA 353.2 

1 mg/L 03/10/2014 2202 AM8 EPA 300.0 

mg/L 03/07/2014 2007 DG EPA200.7 

mg/L 03/07/2014 2007 DG EPA200.7 

mg/L 03/07/2014 2007 DG EPA 200.7 

mg/L 03/07/2014 2007 DG EPA 200.7 

RL - Reporting Limit 
B 
E 
J 
M 
0 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 

Outside the Range of Dilutions T F N B 2 / 0 2 5 
RECD NOV 14,2014 

Page 3 of6 

Addendum 06-10-134 



DEQ 6-485

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

-..._,ENT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: 81403082-002 
Client Sample ID: 578408-CRN-1 
COC: 151519 

Analyses Result 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 12.10 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.23 

Fluoride 0.03 

Nitrate + Nitrite as N ND 

Sulfate 20.26 

Calcium 8.81 

Magnesium 19.74 

Potassium 0.74 

Sodium 3.57 

Cation I Anion Balance 

Cation Sum 32.90 

· •on Sum 32.63 

,ion-Anion Balance 0.40 

Dissolved Metals 

Aluminum 0.2 

Arsenic ND 

Barium ND 

Boron 0.5 

Cadmium ND 

Chromium ND 

Copper ND 

Iron 0.14 

Lead ND 

Manganese 0.51 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 1.05 

Manganese 0.50 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: B~ G.~UU~~Il>.... 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 3/17/2014 

Report ID: 81403082001 

Work Order: 81403082 
Collection Date: 3/6/2014 9:40:00 AM 
Date Received: 3/6/2014 11 :35:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzedllnit Method 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/20141443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 % 03/13/2014 1443 JJ SM 1030E 

0.1 mg/L 03/07/2014 2007 DG EPA 200.7 

0.005 mg/L 03/07/2014 1516 MS EPA 200.8 

0.1 mg/L 03/07/20141516 MS EPA 200.8 

0.1 mg/L 03/07/2014 2007 DG EPA 200.7 

0.001 mg/L 03/07/2014 1516 MS EPA 200.8 

0.01 mg/L 03/07/2014 2007 DG EPA200.7 

0.01 mg/L 03/07/2014 1516 MS EPA200.8 

0.05 mg/L 03/07/2014 2007 DG EPA200.7 

0.02 mg/L 03/07/20141516 MS EPA200.8 

0.02 mg/L 03/07/2014 2007 DG EPA200.7 

0.001 mg/L 03/14/20141036 CJB EPA 245.1 

0.02 mg/L 03/07/2014 1516 MS EPA200.8 

0.01 mg/L 03/07/2014 2007 DG EPA200.7 

0.005 mg/L 03/07/2014 1516 MS EPA 200.8 

0.01 mg/L 03/07/2014 2007 DG EPA200.7 

0.05 mg/L 03/11/2014 1533 DG EPA200.7 

0.02 mg/L 03/11/2014 1533 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 4 of6 

Addendum 06-10-135 



DEQ 6-486

Brook Mine 
Your Environmental Monitoring Partner 

!!!!!i!-Jii!i~!!i!i!i~i!i! Inter-Mountain Labs--------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

I 

~ _,ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: s 1403049-004 

Client Sample ID: 578409-CRN-08-1 

COC: 151518 

Analyses Result 

Field 

pH 7.62 

Conductivity 1960 

Turbidity 4.36 

Temperature 11 .9 

Static Water Level 90.78 

General Parameters 
pH 8.1 

Electrical Conductivity 2100 

Total Dissolved Solids (180) 1450 

Solids, Total Dissolved (Calc) 1430 

Alkalinity, Total (As CaC03) 473 

Hardness, Calcium/Magnesium (As CaC03) 665 

Nitrogen, Ammonia (As N) 5.1 

1ium Adsorption Ratio 4.3 

A ..... ns 
Alkalinity, Bicarbonate as HC03 577 

Alkalinity, Carbonate as C03 NO 

Alkalinity, Hydroxide as OH NO 

Chloride 12 

Fluoride 0.6 

Nitrogen, Nitrate-Nitrite (as N) NO 

Sulfate 655 

Cations 
Calcium 101 

Magnesium 100 

Potassium 21 

Sodium 253 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Date Reported: 3/11/2014 

Report ID: 81403049001 

Work Order: 81403049 

Collection Date: 3/5/2014 12:20:00 PM 

Date Received: 3/5/2014 2:07:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/In it Method 

s.u. 03/05/2014 1220 Field 

1Jmhos/cm 03/05/2014 1220 Field 

NTU 03/05/2014 1220 Field 
oc 03/05/2014 1220 Field 

ft 03/05/2014 1220 Field 

0.1 s.u. 03/06/2014 2058 KV SM 4500 H B 

5 1Jmhos/cm 03/06/2014 2058 KV SM 25108 

10 mg/L 03/06/20141613 EC SM 2540 

10 mg/L 03/10/2014 1211 JJ SM 1030E 

5 mg/L 03/06/2014 2058 KV SM 23208 

mg/L 03/10/2014 1211 JJ SM 23408 

0.1 mg/L 03/07/2014 0921 RH EPA 350.1 

0.1 03/10/2014 1211 JJ Calculation 

5 mg/L 03/06/2014 2058 KV SM 23208 

5 mg/L 03/06/2014 2058 KV SM 23208 

5 mg/L 03/06/2014 2058 KV SM 23208 

mg/L 03/09/2014 0338 AMB EPA 300.0 

0.1 mg/L 03/06/2014 2058 KV SM 4500FC 

0.1 mg/L 03/07/2014 1130 RH EPA 353.2 

mg/L 03/09/2014 0338 AMB EPA 300.0 

mg/L 03/07/2014 1809 DG EPA 200.7 

mg/L 03/07/2014 1809 DG EPA200.7 

mg/L 03/07/2014 1809 DG EPA200.7 

mg/L 03/07/2014 1809 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

TFN 6 2/025 
RECD NOV 14,2014 

Page 7 of8 

Addendum 06-10-136 



DEQ 6-487

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~~!!!! Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

-.._,fNT: Western Water Consultants 

1849 Terra 

Sheridan, VVY 82801 

Project: Ramaco 

Lab ID: s 1403049-004 

Client Sample ID: 578409-CRN-08-1 

COC: 151518 

Analyses Result 

Cation/Anion-Milliequivalent& 
Bicarbonate as HC03 9.46 

Carbonate as C03 NO 

Hydroxide as OH NO 

Chloride 0.33 

Fluoride 0.03 

Nitrate+ Nitrite as N NO 

Sulfate 13.63 

Calcium 5.03 

Magnesium 8.26 

Potassium 0.53 

Sodium 10.99 

Cation I Anion Balance 
Cation Sum 25.19 
· ;on Sum 23.47 

.ion-Anion Balance 3.53 

Dissolved Metals 
Aluminum NO 

Arsenic NO 

Barium NO 

Boron 0.2 

Cadmium NO 

Chromium NO 

Copper NO 

Iron NO 

Lead NO 

Manganese 0.14 

Mercury NO 

Molybdenum NO 

Nickel NO 

Selenium NO 

Zinc NO 

Total Metals 
Iron 0.12 

Manganese 0.15 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ <:::.~~~..._ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 3/11/2014 

Report ID: S1403049001 

Work Order: S1403049 

Collection Date: 3/5/2014 12:20:00 PM 

Date Received: 3/5/2014 2:07:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/20141211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/20141211 JJ SM 1030E 

0.01 % 03/10/2014 1211 JJ SM 1030E 

0.1 mg/L 03/07/2014 1809 OG EPA200.7 

0.005 mg/L 03/07/2014 0500 MS EPA200.8 

0.1 mg/L 03/07/2014 0500 MS EPA200.8 

0.1 mg/L 03/07/2014 1809 OG EPA200.7 

0.001 mg/L 03/07/2014 0500 MS EPA 200.8 

0.01 mg/L 03/07/2014 1809 OG EPA 200.7 

0.01 mg/L 03/07/2014 0500 MS EPA 200.8 

0.05 mg/L 03/07/2014 1809 OG EPA200.7 

0.02 mg/L 03/07/2014 0500 MS EPA200.8 

0.02 mg/L 03/07/2014 1809 OG EPA200.7 

0.001 mg/L 03/11/20141251 cs EPA 245.1 

0.02 mg/L 03/07/2014 0500 MS EPA200.8 

0.01 mg/L 03/07/2014 1809 OG EPA 200.7 

0.005 mg/L 03/07/2014 0500 MS EPA 200.8 

0.01 mg/L 03/07/2014 1809 OG EPA200.7 

0.05 mg/L 03/10/2014 2038 OG EPA 200.7 

0.02 mg/L 03/10/2014 2038 OG EPA200.7 

RL - Reporting Limit 
B 
E 
J 
M 
0 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NUV 14,2014 
Page 8 of8 

Addendum 06-10-137 



DEQ 6-488

Brook Mine 
Your Environmental Monitoring Partner 

~~!!!!!i!~~!lii Inter-Mountain Labs ----------------------------------=---
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-._.ENT: Western Water Consultants 
1849 Terra 
Sheridan, VW 82801 

Project: Ramaco 
LabiD: s 1403049-003 
Client Sample ID: 578409-MST-1 
COC: 151518 

Analyses Result 

Field 

pH 8.05 

Conductivity 2310 

Turbidity 1.86 

Temperature 12.8 

Static Water Level 101.21 

General Parameters 

pH 8.4 

Electrical Conductivity 2230 

Total Dissolved Solids (180) 1430 

Solids, Total Dissolved (Calc) 1420 

Alkalinity, Total (As CaC03) 658 

Hardness, Calcium/Magnesium (As CaC03) 89 

Nitrogen, Ammonia (As N) 3.3 
1ium Adsorption Ratio 24.2 

A ... .~ns 

Alkalinity, Bicarbonate as HC03 775 

Alkalinity, Carbonate as C03 13 

Alkalinity, Hydroxide as OH ND 

Chloride 9 

Fluoride 1.5 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 449 

Cations 

Calcium 16 

Magnesium 12 

Potassium 15 

Sodium 525 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Date Reported: 3/11/2014 

ReportiD: 81403049001 

Work Order: 81403049 
Collection Date: 3/5/2014 11 :35:00 AM 
Date Received: 3/5/2014 2:07:00 PM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 03/05/20141135 Field 

1-1mhos/cm 03/05/2014 1135 Field 

NTU 03/05/2014 1135 Field 

·c 03/05/2014 1135 Field 

ft 03/05/2014 1135 Field 

0.1 s.u. 03/06/2014 2047 KV SM4500 H 8 

5 1Jmhos/cm 03/06/2014 2047 KV SM 25108 

10 mg/L 03/06/2014 1612 EC SM 2540 

10 mg/L 03/10/2014 1211 JJ SM 1030E 

5 mg/L 03/06/2014 2047 KV SM 23208 

mg/L 03/10/2014 1211 JJ SM 23408 

0.1 mg/L 03/07/2014 0920 RH EPA 350.1 

0.1 03/10/20141211 JJ Calculation 

5 mg/L 03/06/2014 2047 KV SM 23208 

5 mg/L 03/06/2014 2047 KV SM 23208 

5 mg/L 03/06/2014 2047 KV SM 23208 

1 mg/L 03/09/2014 0325 AM8 EPA 300.0 

0.1 mg/L 0310612014 2047 KV SM 4500FC 

0.1 mgiL 03107/2014 1128 RH EPA 353.2 

mgiL 03/09/2014 0325 AM8 EPA 300.0 

mg/L 03/0712014 1807 DG EPA 200.7 

mgiL 03/07/2014 1807 DG EPA 200.7 

mgiL 03/0712014 1807 DG EPA 200.7 

mg/L 03/07/2014 1807 DG EPA 200.7 

RL - Reporting Limit 
B 
E 
J 
M 
0 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions T F N 6 2 / 0 2 5 

RECD NOV 14 t2014 
Page 5 of 8 

Addendum 06-10-138 



DEQ 6-489

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

l..._.t:NT: Western Water Consultants 

1849 Terra 

Sheridan, \NY 82801 

Project: Ramaco 

LabiD: s 1403049-003 

Client Sample ID: 578409-MST- 1 

COC: 151518 

Analyses Result 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 12.70 

Carbonate as C03 0.44 

Hydroxide as OH ND 

Chloride 0.26 

Fluoride 0.07 

Nitrate + Nitrite as N ND 

Sulfate 9.34 

Calcium 0.78 

Magnesium 0.98 

Potassium 0.37 

Sodium 22.82 

Cation I Anion Balance 
Cation Sum 25.21 

'on Sum 22.83 

.ion-Anion Balance 4.94 

Dissolved Metals 
Aluminum ND 

Arsenic NO 

Barium ND 

Boron 0.1 

Cadmium ND 

Chromium ND 

Copper ND 

Iron ND 

Lead ND 

Manganese 0.23 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron ND 

Manganese 0.24 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ G~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 3/11/2014 

Report ID: 51403049001 

Work Order: 51403049 

Collection Date: 3/5/2014 11 :35:00 AM 

Date Received: 3/5/2014 2:07:00 PM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/20141211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/20141211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 % 03/10/2014 1211 JJ SM 1030E 

0.1 mg/L 03/07/2014 1807 DG EPA200.7 

0.005 mg/L 03/07/2014 0455 MS EPA200.8 

0.1 mg/L 03/07/2014 0455 MS EPA200.8 

0.1 mg/L 03/07/2014 1807 DG EPA200.7 

0.001 mg/L 03/07/2014 0455 MS EPA200.8 

0.01 mg/L 03/07/2014 1807 DG EPA 200.7 

0.01 mg/L 03/07/2014 0455 MS EPA200.8 

0.05 mg/L 03/07/2014 1807 DG EPA 200.7 

0.02 mg/L 03/07/2014 0455 MS EPA 200.8 

0.02 mg/L 03/07/20141807 DG EPA 200.7 

0.001 mg/L 03/11/2014 1249 cs EPA 245.1 

0.02 mg/L 03/07/2014 0455 MS EPA200.8 

0.01 mg/L 03/07/2014 1807 DG EPA200.7 

0.005 mg/L 03/07/2014 0455 MS EPA200.8 

0.01 mg/L 03/07/2014 1807 DG EPA200.7 

0.05 mg/L 03/10/2014 2036 DG EPA200.7 

0.02 mg/L 03/10/2014 2036 DG EPA200.7 

RL - Reporting Limit 
B 
E 
J 
M 
0 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 6 of 8 

Addendum 06-10-139 



DEQ 6-490

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

~-._.C:NT: Western Water Consultants 

1849 Terra 

Sheridan, W'f 82801 

Project: Ramaco 

LabiD: s 1403049-002 

Client Sample ID: 578409-UBN-1 

COC: 151518 

Analyses Result 

Field 
pH 8.04 

Conductivity 3920 

Turbidity 59.7 

Temperature 12.9 

Static Water Level 110.25 

General Parameters 
pH 8.2 

Electrical Conductivity 3840 

Total Dissolved Solids (180) 2760 

Solids, Total Dissolved (Calc) 2810 

Alkalinity, Total (As CaC03) 460 

Hardness, Calcium/Magnesium (As CaC03) 479 

Nitrogen, Ammonia (As N) 1.7 

'.ium Adsorption Ratio 15.6 

Ao .. .-ns 
Alkalinity, Bicarbonate as HC03 561 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 30 

Fluoride 1.1 

Nitrogen, Nitrate-Nitrite (as N) 4.9 

Sulfate 1530 

Cations 
Calcium 80 

Magnesium 68 

Potassium 15 

Sodium 784 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ C::,.~/Oii'V\SI:,_ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 3/11/2014 

Report ID: 81403049001 

Work Order: 81403049 

Collection Date: 3/5/2014 10:50:00 AM 

Date Received: 3/5/2014 2:07:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 03/05/2014 1050 Field 

~mhos/em 03/05/2014 1050 Field 

NTU 03/05/2014 1050 Field 
·c 03/05/2014 1050 Field 

ft 03/05/2014 1050 Field 

0.1 s.u. 03/06/2014 2011 KV SM 4500 H B 

5 ~mhos/em 03/06/2014 2011 KV SM 25108 

10 mg/L 03/06/2014 1611 EC SM 2540 

10 mg/L 03/10/20141211 JJ SM 1030E 

5 mg/L 03/06/2014 2011 KV SM 23208 

mg/L 03/10/20141211 JJ SM 23408 

0.1 mg/L 03/07/2014 0919 RH EPA 350.1 

0.1 03/10/20141211 JJ Calculation 

5 mg/L 03/06/2014 2011 KV SM 23208 

5 mg/L 03/06/2014 2011 KV SM 23208 

5 mg/L 03/06/2014 2011 KV SM 23208 

mg/L 03/09/2014 0312 AMB EPA 300.0 

0.1 mg/L 03/06/2014 2011 KV SM 4500FC 

0.1 mg/L 03/07/20141127 RH EPA 353.2 

mg/L 03/09/2014 0312 AMB EPA300.0 

mg/L 03/07/2014 1804 DG EPA200.7 

mg/L 03/07/2014 1804 DG EPA200.7 

mg/L 03/07/2014 1804 DG EPA200.7 

mg/L 03/07/2014 1804 DG EPA200.7 

-- -------
RL - Reporting Limit 

B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions TFN 6 2/025 

RECD NOV 14,2014 
Page 3 of 8 

Addendum 06-10-140 



DEQ 6-491

Brook Mine 
Your Environmental Monitoring Partner 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~ _,fNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: S1403049-002 

Client Sample ID: 578409-UBN-1 

COC: 151518 

Analyses 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 

Carbonate as C03 

Hydroxide as OH 

Chloride 

Fluoride 

Nitrate + Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Cation I Anion Balance 
Cation Sum 
··ion Sum 

.ion-Anion Balance 

Dissolved Metals 

Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

Total Metals 
Iron 

Manganese 

These results apply only to the samples tested. 

Result 

9.19 

NO 

NO 

0.84 

0.05 

0.34 

31 .89 

3.99 

5.58 

0.37 

34.09 

44.17 

42.33 

2.12 

0.2 

NO 

NO 

0.3 

NO 

NO 

NO 

0.30 

NO 

0.41 

NO 

0.04 

0.01 

0.006 

NO 

1.88 

1.00 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ ~~~CJUV\Jll..._ 
Bill Courtney, Project Manager 

October 2014 

RL Qual 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.1 

0.005 

0.1 

0.1 

0.001 

0.01 

0.01 

0.05 

0.02 

0.02 

0.001 

0.02 

0.01 

0.005 

0.01 

0.05 

0.02 

Date Reported: 3/11/2014 

Report ID: S1403049001 

Work Order: S1403049 

Collection Date: 3/5/2014 10:50:00 AM 

Date Received: 3/5/2014 2 :07:00 PM 

Sampler: RF 

Matrix: Water 

Units Date Analyzed/lnit Method 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

meq/L 03/10/2014 1211 JJ SM 1030E 

% 03/10/20141211 JJ SM 1030E 

mg/L 03/07/2014 1804 OG EPA200.7 

mg/L 03/07/2014 0449 MS EPA200.8 

mg/L 03/07/2014 0449 MS EPA200.8 

mg/L 03/07/2014 1804 OG EPA200.7 

mg/L 03/07/2014 0449 MS EPA 200.8 

mg/L 03/07/2014 1804 OG EPA 200.7 

mg/L 03/07/2014 0449 MS EPA200.8 

mg/L 03/07/2014 1804 OG EPA200.7 

mg/L 03/07/2014 0449 MS EPA200.8 

mg/L 03/07/2014 1804 OG EPA200.7 

mg/L 03/11/20141247 cs EPA 245.1 

mg/L 03/07/2014 0449 MS EPA 200.8 

mg/L 03/07/2014 1804 OG EPA200.7 

mg/L 03/07/2014 0449 MS EPA200.8 

mg/L 03/07/2014 1804 OG EPA200.7 

mg/L 03/10/2014 2034 OG EPA200.7 

mg/L 03/10/2014 2034 OG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 4 of8 

Addendum 06-10-141 



DEQ 6-492

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 
I 

'--•ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

LabiD: 81403049-001 

Client Sample ID: 578415-MST/CRN-1 

COC: 151518 

Analyses Result 

Field 
pH 8.11 

Conductivity 1930 

Turbidity 8.38 

Temperature 10.5 

Static Water Level 122.01 

General Parameters 
pH 8.4 

Electrical Conductivity 1850 

Total Dissolved Solids (180) 1140 

Solids, Total Dissolved (Calc) 1140 

Alkalinity, Total (As CaC03) 679 

Hardness, Calcium/Magnesium (As CaC03) 48 

Nitrogen, Ammonia (As N) 2.1 

'ium Adsorption Ratio 28.1 

A ... ... ns 
Alkalinity, Bicarbonate as HC03 805 

Alkalinity, Carbonate as C03 12 

Alkalinity, Hydroxide as OH NO 

Chloride 14 

Fluoride 2.0 

Nitrogen, Nitrate-Nitrite (as N) NO 

Sulfate 249 

Cations 
Calcium 10 

Magnesium 6 

Potassium 9 

Sodium 449 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ ~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 3/11/2014 

Report ID: 81403049001 

Work Order: 81403049 

Collection Date: 3/5/2014 9:30:00 AM 

Date Received: 3/5/2014 2:07:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 03/05/2014 0930 Field 

1Jmhos/cm 03/05/2014 0930 Field 

NTU 03/05/2014 0930 Field 
oc 03/05/2014 0930 Field 

ft 03/05/2014 0930 Field 

0.1 s.u. 03/06/2014 1947 KV SM4500 H B 

5 1Jmhos/cm 03/06/2014 1947 KV SM 25108 

10 mg/L 03/06/2014 1610 EC SM 2540 

10 mg/L 03/10/2014 1211 JJ SM 1030E 

5 mg/L 03/06/2014 1947 KV SM 23208 

mg/L 03/10/2014 1211 JJ SM 23408 

0.1 mg/L 03/07/2014 0918 RH EPA 350.1 

0.1 03/10/2014 1211 JJ Calculation 

5 mg/L 03/06/2014 1947 KV SM 23208 

5 mg/L 03/06/2014 1947 KV SM 23208 

5 mg/L 03/06/2014 1947 KV SM 23208 

mg/L 03/09/2014 0158 AMB EPA300.0 

0.1 mg/L 03/06/2014 1947 KV SM 4500FC 

0.1 mg/L 03/07/20141126 RH EPA 353.2 

mg/L 03/09/2014 0158 AMB EPA 300.0 

mg/L 03/07/2014 1751 DG EPA200.7 

mg/L 03/07/2014 1751 DG EPA 200.7 

mg/L 03/07/2014 1751 DG EPA200.7 

mg/L 03/07/2014 1751 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

TFN 6 2/025 
RECD NOV 14,2014 
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Addendum 06-10-142 



DEQ 6-493

Brook Mine 
Your Environmental Monitoring Partner 

!"!'!!i!oiiii~!l!i!i!i~i!! Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 
I 

~ _,ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

LabiD: 51403049-001 

Client Sample ID: 578415-MST/CRN-1 

COC: 151518 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 13.20 

Carbonate as C03 0.38 

Hydroxide as OH ND 

Chloride 0.39 

Fluoride 0.10 

Nitrate + Nitrite as N ND 

Sulfate 5.18 

Calcium 0.49 

Magnesium 0.47 

Potassium 0.24 

Sodium 19.51 

Cation I Anion Balance 
Cation Sum 20.86 

-;on Sum 19.27 

.ion-Anion Balance 3.97 

Dissolved Metals 
Aluminum ND 

Arsenic ND 

Barium ND 

Boron ND 

Cadmium ND 

Chromium ND 

Copper ND 

Iron 0.06 

Lead ND 

Manganese 0.09 

Mercury NO 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc NO 

Total Metals 
Iron 0.29 

Manganese 0.10 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ C:.~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 3/11/2014 

Report ID: 51403049001 

Work Order: 51403049 

Collection Date: 3/5/2014 9 :30:00 AM 

Date Received: 3/5/2014 2 :07:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 03/10/20141211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/20141211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 meq/L 03/10/2014 1211 JJ SM 1030E 

0.01 % 03/10/2014 1211 JJ SM 1030E 

0.1 mg/L 03/07/2014 1751 DG EPA200.7 

0.005 mg/L 03/07/2014 0428 MS EPA200.8 

0.1 mg/L 03/07/2014 0428 MS EPA200.8 

0.1 mg/L 03/07/2014 1751 DG EPA 200.7 

0.001 mg/L 03/07/2014 0428 MS EPA200.8 

0.01 mg/L 03/07/2014 1751 DG EPA200.7 

0.01 mg/L 03/07/2014 0428 MS EPA200.8 

0.05 mg/L 03/07/2014 1751 DG EPA200.7 

0.02 mg/L 03/07/2014 0428 MS EPA200.8 

0.02 mg/L 03/07/2014 1751 DG EPA200.7 

0.001 mg/L 03/11/2014 1245 cs EPA245.1 

0.02 mg/L 03/07/2014 0428 MS EPA200.8 

0.01 mg/L 03/07/2014 1751 DG EPA200.7 

0.005 mg/L 03/07/2014 0428 MS EPA200.8 

0.01 mg/L 03/07/2014 1751 DG EPA 200.7 

0.05 mg/L 03/1 0/2014 2032 OG EPA 200.7 

0.02 mg/L 03/10/2014 2032 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

TFN 6 2/025 
R£CD NGV 14,2014 

Page 2 of 8 

Addendum 06-10-143 



DEQ 6-494

Brook Mine 
Your Environmental Monitoring Partner 

!!!!!~~~~ Inter-Mountain Labs------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

\.._,cNT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
Lab ID: s 1403082-003 
Client Sample ID: 578417-CRN-1 
COC: 151519 

Analyses Result 

Field 

pH 7.76 

Conductivity 1347 

Turbidity 971 

Temperature 9.5 

Static Water Level 133.13 

General Parameters 

pH 8.2 

Electrical Conductivity 1400 

Total Dissolved Solids (180) 890 

Solids, Total Dissolved (Calc) 880 

Alkalinity, Total (As CaC03) 449 

Hardness, Calcium/Magnesium (As CaC03) 151 

Nitrogen, Ammonia (As N) 1.7 

'ium Adsorption Ratio 10 

Ao .. .-ns 

Alkalinity, Bicarbonate as HC03 548 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 8 

Fluoride 1.9 

Nitrogen, Nitrate-Nitrite (as N) 2.3 

Sulfate 250 

Cations 

Calcium 18 

Magnesium 26 

Potassium 16 

Sodium 282 

These results apply only to the samples tested. 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

NO Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ ~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 3/17/2014 

Report ID: 81403082001 

Work Order: 81403082 
Collection Date: 3/6/2014 10:40:00 AM 
Date Received: 3/6/2014 11 :35:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzedllnit Method 

s.u. 03/06/2014 1 040 Field 

1Jmhos/cm 03/06/2014 1040 Field 

NTU 03/06/2014 1 040 Field 

·c 03/06/2014 1 040 Field 

ft 03/06/2014 1 040 Field 

0.1 s.u. 03/10/2014 2019 KV SM4500 H B 

5 IJmhos/cm 03/10/2014 2019 KV SM 25108 

10 mg/L 03/07/2014 1315 EC SM 2540 

10 mg/L 03/13/2014 1443 JJ SM 1030E 

5 mg/L 03/10/2014 2019 KV SM 23208 

mg/L 03/13/2014 1443 JJ SM 23408 

0.1 mg/L 03/13/2014 0852 RH EPA 350.1 

0.1 03/13/2014 1443 JJ Calculation 

5 mg/L 03/10/2014 2019 KV SM 23208 

5 mg/L 03/10/2014 2019 KV SM 23208 

5 mg/L 03/10/2014 2019 KV SM 23208 

mg/L 03/10/2014 2216 AMB EPA 300.0 

0.1 mg/L 03/10/2014 2019 KV SM 4500FC 

0.1 mg/L 03/12/2014 0757 RH EPA 353.2 

mg/L 03/10/2014 2216 AMB EPA 300.0 

mg/L 03/07/2014 2010 DG EPA 200.7 

mg/L 03/07/2014 2010 DG EPA200.7 

mg/L 03/07/2014 2010 DG EPA 200.7 

mg/L 03/07/2014 2010 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions 

TFN 6 2/025 
RECD NOV 14,201A 
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Addendum 06-10-144 



DEQ 6-495

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

.__,fNT: Western Water Consultants 
1849 Terra 
Sheridan, Wf 82801 

Project: Ramaco 
Lab ID: s 1403082-003 
Client Sample ID: 578417-CRN-1 
COC: 151519 

Analyses Result 

CatloniAnion-Milliequivalents 

Bicarbonate as HC03 8.98 

Carbonate as C03 NO 

Hydroxide as OH NO 

Chloride 0.21 

Fluoride 0.10 

Nitrate + Nitrite as N 0.16 

Sulfate 5.21 

Calcium 0.91 

Magnesium 2.11 

Potassium 0.41 

Sodium 12.25 

Cation I Anion Balance 
Cation Sum 15.81 

· 'on Sum 14.67 

,ion-Anion Balance 3.74 

Dissolved Metals 
Aluminum 0.3 

Arsenic NO 

Barium NO 

Boron 0.1 

Cadmium NO 

Chromium NO 

Copper NO 

Iron 0.08 

Lead NO 

Manganese 0.02 

Mercury ND 

Molybdenum NO 

Nickel NO 

Selenium NO 

Zinc ND 

Total Metals 
Iron 11 .3 

Manganese 0.11 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: 6~ ~ 
Bill Courtney, Project Manager 

October 2014 

Date Reported: 3/17/2014 

Report ID: 81403082001 

Work Order: S1403082 
Collection Date: 3/6/2014 10:40:00 AM 
Date Received: 3/6/2014 11:35:00 AM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meqll 03/13/20141443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 meq/L 03/13/2014 1443 JJ SM 1030E 

0.01 % 03/13/2014 1443 JJ SM 1030E 

0.1 mg/L 03/07/2014 2010 OG EPA200.7 

0.005 mg/L 03/07/20141521 MS EPA200.8 

0.1 mg/L 03/07/2014 1521 MS EPA200.8 

0.1 mg/L 03/07/2014 2010 OG EPA200.7 

0.001 mg/L 03/07/2014 1521 MS EPA200.8 

0.01 mg/L 03/07/2014 2010 OG EPA 200.7 

0.01 mg/L 03/07/2014 1521 MS EPA200.8 

0.05 mg/L 03107/2014 2010 OG EPA200.7 

0.02 mg/L 03/07/20141521 MS EPA 200.8 

0.02 mg/L 03/07/2014 2010 DG EPA 200.7 

0.001 mg/L 03/14/20141038 CJB EPA 245.1 

0.02 mg/L 03/07/2014 1521 MS EPA 200.8 

0.01 mg/L 03/07/2014 2010 DG EPA200.7 

0.005 mg/L 03/07/2014 1521 MS EPA200.8 

0.01 mg/L 03/07/2014 2010 OG EPA 200.7 

0.05 mg/L 03/11/2014 1547 OG EPA200.7 

0.02 mg/L 03/11/2014 1547 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 

0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 
RECD NOV 14,2014 

Page 6 of6 
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DEQ 6-496

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

~-•ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

LabiD: 81403028-001 

Client Sample ID: 578511-CRN-1 

COC: 151517 

Analyses Result 

Field 
pH 7.66 

Conductivity 3690 

Turbidity 28.3 

Temperature 12.3 

Static Water Level 119.59 

General Parameters 

pH 8.0 

Electrical Conductivity 3660 

Total Dissolved Solids (180) 3150 

Solids, Total Dissolved (Calc) 2560 

Alkalinity, Total (As CaC03) 737 

Hardness, Calcium/Magnesium (As CaC03) 542 

Nitrogen, Ammonia (As N) 7.6 

iium Adsorption Ratio 12.6 

A . ... .ms 

Alkalinity, Bicarbonate as HC03 899 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 27 

Fluoride 1.0 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 1230 

Cations 

Calcium 76 

Magnesium 86 

Potassium 24 

Sodium 675 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ --c:'~~ 
John Jacobs, Project Manager 

October 2014 

Date Reported: 3114/2014 

Report ID: 81403028001 

Work Order: 81403028 

Collection Date: 3/4/2014 10:30:00 AM 

Date Received: 3/4/2014 4:44:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 03/04/2014 1 030 Field 

!Jmhos/cm 03/04/2014 1 030 Field 

NTU 03/04/2014 1 030 Field 

·c 03/04/2014 1030 Field 

ft 03/04/2014 1030 Field 

0.1 s.u. 03/06/2014 1456 KV SM4500 H B 

5 !Jmhos/cm 03/06/2014 1456 KV SM 25108 

10 mg/L 03/05/20141306 EC SM 2540 

10 mg/L 03/14/2014 0819 JJ SM 1030E 

5 mg/L 03/06/2014 1456 KV SM 23208 

mg/L 03/14/2014 0819 JJ SM 23408 

0.1 mg/L 03/07/2014 0901 RH EPA 350.1 

0.1 03/14/2014 0819 JJ Calculation 

5 mg/L 03/06/2014 1456 KV SM 23208 

5 mg/L 03/06/2014 1456 KV SM 23208 

5 mg/L 03/06/2014 1456 KV SM 23208 

mg/L 03/07/2014 2105 AMB EPA 300.0 

0.1 mg/L 03/06/2014 1456 KV SM 4500FC 

0.1 mg/L 03/07/20141100 RH EPA 353.2 

1 mg/L 03/07/2014 2105 AMB EPA300.0 

mg/L 03/07/2014 1614 DG EPA200.7 

mg/L 03/07/2014 1614 DG EPA 200.7 

mg/L 03/07/2014 1614 DG EPA200.7 

mg/L 03/07/2014 1614 DG EPA200.7 

RL - Reporting Limit 
B 
E 
J 
M 
0 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions T f N 6 2 f 0 2 5 

RECD NOV 14,2014 
Page 1 of 8 
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DEQ 6-497

Brook Mine 
Your Environmental Monitoring Partner 

!!'!!!i!i!ii!i~!!i!i!i!!i!i!ii!i! Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'- _.cNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: 81403028-001 

Client Sample ID: 578511-CRN-1 

COC: 151517 

Analyses Result 

Catlon/Anion-Milliequivalents 

Bicarbonate as HC03 14.73 

Carbonate as C03 NO 

Hydroxide as OH NO 

Chloride 0.77 

Fluoride 0.05 

Nitrate + Nitrite as N NO 

Sulfate 25.66 

Calcium 3.77 

Magnesium 7.07 

Potassium 0.61 

Sodium 29.37 

Cation I Anion Balance 
Cation Sum 41 .37 

- 'onSum 41 .22 

.• on-Anion Balance 0.18 

Dissolved Metals 

Aluminum NO 

Arsenic NO 

Barium NO 

Boron 0.2 

Cadmium ND 

Chromium ND 

Copper 0.02 

Iron 0.07 

Lead ND 

Manganese 0.53 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 0.38 

Manganese 0.70 

---
These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ --c:'d--"-&;,. 
John Jacobs, Project Manager 

October 2014 

Date Reported: 3/14/2014 

Report ID: 81403028001 

Work Order: 81403028 

Collection Date: 3/4/2014 10:30:00 AM 

Date Received: 3/4/2014 4:44:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/20140819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 % 03/14/2014 0819 JJ SM 1030E 

0.1 mg/L 03/07/2014 1614 OG EPA 200.7 

0.005 mg/L 03/07/2014 0147 MS EPA200.8 

0.1 mg/L 03/07/2014 0147 MS EPA200.8 

0.1 mg/L 03/07/2014 1614 OG EPA 200.7 

0.001 mg/L 03/07/2014 0147 MS EPA200.8 

0.01 mg/L 03/07/2014 1614 DG EPA200.7 

0.01 mg/L 03/07/2014 0147 MS EPA200.8 

0.05 mg/L 03/07/2014 1614 DG EPA200.7 

0.02 mg/L 03/07/2014 0147 MS EPA200.8 

0.02 mg/L 03/07/2014 1614 DG EPA200.7 

0.001 mg/L 03/11/2014 1151 cs EPA 245.1 

0.02 mg/L 03/07/2014 0147 MS EPA 200.8 

0.01 mg/L 03/07/2014 1614 DG EPA200.7 

0.005 mg/L 03/07/2014 0147 MS EPA 200.8 

0.01 mg/L 03/07/2014 1614 DG EPA200.7 

0.05 mg/L 03/07/2014 2117 OG EPA200.7 

0.02 mg/L 03/07/2014 2117 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 

Page 2 of 8 

Addendum D6-10-147 



DEQ 6-498

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 
I 

1- --~NT: Western Water Consultants 
1849 Terra 
Sheridan, WY 82801 

Project: Ramaco 
LabiD: s 1403028-003 
Client Sample ID: 578512-AL-1 
COC: 151517 

Analyses Result 

Field 
pH 7.59 

Conductivity 5370 

Turbidity 173 

Temperature 9.6 

Static Water Level 3.67 

General Parameters 
pH 7.9 

Electrical Conductivity 5340 

Total Dissolved Solids (180) 4590 

Solids, Total Dissolved (Calc) 4760 

Alkalinity, Total (As CaC03) 652 

Hardness, Calcium/Magnesium (As CaC03) 2920 

Nitrogen, Ammonia (As N) 0.2 

'ium Adsorption Ratio 3.9 

Ao .. .-llS 

Alkalinity, Bicarbonate as HC03 795 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 22 

Fluoride 0.9 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 2990 

Cations 
Calcium 360 

Magnesium 490 

Potassium 23 

Sodium 488 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ---c~~ 
John Jacobs, Project Manager 

October 2014 

Date Reported: 3/14/2014 

Report ID: 51403028001 

Work Order: S1403028 
Collection Date: 3/4/2014 1 :55:00 PM 
Date Received: 3/4/2014 4:44:00 PM 

Sampler: RF 
Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 03/04/2014 1355 Field 

)Jmhos/cm 03/04/2014 1355 Field 

NTU 03/04/2014 1355 Field 

·c 03/04/2014 1355 Field 

ft 03/04/2014 1355 Field 

0.1 s.u. 03/06/20141519 KV SM 4500 H B 

5 )Jmhos/cm 03/06/2014 1519 KV SM 25108 

10 mg/L 03/05/2014 1308 EC SM 2540 

10 mg/L 03/14/2014 0819 JJ SM 1030E 

5 mg/L 03/06/20141519 KV SM 23208 

mg/L 03/14/2014 0819 JJ SM 23408 

0.1 mg/L 03/07/2014 0903 RH EPA 350.1 

0.1 03/14/20140819 JJ Calculation 

5 mg/L 03/06/20141519 KV SM 23208 

5 mg/L 03/06/20141519 KV SM 23208 

5 mg/L 03/06/20141519 KV SM 23208 

mg/L 03/07/2014 2238 AMB EPA 300.0 

0.1 mg/L 03/06/2014 1519 KV SM 4500FC 

0.1 mg/L 03/07/20141103 RH EPA 353.2 

mg/L 03/07/2014 2238 AMB EPA 300.0 

mg/L 03/07/2014 1621 DG EPA200.7 

mg/L 03/07/2014 1621 DG EPA200.7 

mg/L 03/07/2014 1621 DG EPA 200.7 

mg/L 03/07/2014 1621 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 

Page 5 of 8 

Addendum 06-10-148 



DEQ 6-499

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~~ Inter-Mountain Labs ------------------------------- -----
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 
I 

'-_.~NT : Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

LabiD: s 1403028-003 

Client Sample 10: 578512-AL-1 

COC: 151517 

Analyses 

Cation/Anlon-Milliequivalents 
Bicarbonate as HC03 

Carbonate as C03 

Hydroxide as OH 

Chloride 

Fluoride 

Nitrate + Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Cation I Anion Balance 
Cation Sum 

· 'on Sum 

.10n-Anion Balance 

Dissolved Metals 
Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 
Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

Total Metals 
Iron 

Manganese 

These results apply only to the samples tested. 

Result 

13.03 

NO 

NO 

0.62 

0.04 

NO 

62.18 
17.95 

40.34 

0.59 

21 .22 

80.14 

75.89 

2.72 

0.1 

NO 

NO 

0.3 

NO 

NO 

NO 

1.04 

NO 
2.13 

NO 

NO 

NO 

NO 

NO 

25.4 

2.71 

Qualifiers: Value exceeds Maximum Contaminant Level 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Date Reported: 3/14/2014 

Report ID: 51403028001 

Work Order: 51403028 

Collection Date: 3/4/2014 1:55:00 PM 

Date Received: 3/4/2014 4:44:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 
0.01 meq/L 03/14/2014 0819 JJ SM 1030E 
0.01 meq/L 03/14/2014 0819 JJ SM 1030E 
0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 
0.01 meq/L 03/14/2014 0819 JJ SM 1030E 
0.01 meq/L 03/14/2014 0819 JJ SM 1030E 
0.01 meq/L 03/14/2014 0819 JJ SM 1030E 
0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 
0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 % 03/14/2014 0819 JJ SM 1030E 

0.1 mg/L 03/07/2014 1621 OG EPA 200.7 

0.005 mg/L 03/07/2014 0224 MS EPA 200.8 

0.1 mg/L 03/07/2014 0224 MS EPA 200.8 

0.1 mg/L 03/07/2014 1621 OG EPA200.7 

0.001 mg/L 03/07/2014 0224 MS EPA200.8 

0.01 mg/L 03/07/2014 1621 OG EPA 200.7 
0.01 mg/L 03/07/2014 0224 MS EPA200.8 

0.05 mg/L 03/07/2014 1621 OG EPA 200.7 
0.02 mg/L 03/07/2014 0224 MS EPA 200.8 

0.02 mg/L 03/07/2014 1621 OG EPA200.7 

0.001 mg/L 03/11/20141159 cs EPA245.1 

0.02 mg/L 03/07/2014 0224 MS EPA200.8 
0.01 mg/L 03/07/2014 1621 OG EPA200.7 

0.005 mg/L 03/07/2014 0224 MS EPA200.8 

0.01 mg/L 03/07/2014 1621 OG EPA 200.7 

0.05 mg/L 03/07/2014 2122 OG EPA200.7 

0.02 mg/L 03/07/2014 2122 OG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

TFN 6 2/025 
RECD NUV 14,2014 e,.,.. 

Reviewed by: """"''-------'= -<------------
John Jacobs, Project Manager 

Page 6 of 8 

Addendum 06-10-149 October 2014 



DEQ 6-500

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

...__,ENT: Western Water Consultants 

1849 Terra 

Sheridan, Wf 82801 

Project: Ramaco 

Lab ID: s 1403028-004 

Client Sample ID: 578513-AL-1 

COC: 151517 

Analyses Result 

Field 
pH 7.57 

Conductivity 4900 

Turbidity 0.93 

Temperature 9.9 

Static Water Level 7.66 

General Parameters 
pH 7.9 

Electrical Conductivity 4670 

Total Dissolved Solids (180) 4610 

Solids, Total Dissolved (Calc) 4340 

Alkalinity, Total (As CaC03) 651 

Hardness, Calcium/Magnesium (As CaC03) 2350 

Nitrogen, Ammonia (As N) ND 

iium Adsorption Ratio 3.9 

A .... ms 
Alkalinity, Bicarbonate as HC03 794 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 24 

Fluoride 0.8 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 2790 

Cations 
Calcium 272 

Magnesium 406 

Potassium 25 

Sodium 435 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ --c::'<-::f:::e..a., 
John Jacobs, Project Manager 

October 2014 

Date Reported: 3/14/2014 

Report ID: S1403028001 

Work Order: S1403028 

Collection Date: 3/4/2014 2:50:00 PM 

Date Received: 3/4/2014 4:44:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 03/04/2014 1450 Field 

~mhos/em 03/04/2014 1450 Field 

NTU 03/04/2014 1450 Field 
oc 03/04/2014 1450 Field 

ft 03/04/2014 1450 Field 

0.1 s.u. 03/06/2014 1530 KV SM 4500 H B 

5 ~mhos/em 03/10/20141703 KV SM 25108 

10 mg/L 03/10/2014 1405 EC SM 2540 

10 mg/L 03/14/2014 0819 JJ SM 1030E 

5 mg/L 03/06/2014 1530 KV SM 23208 

1 mg/L 03/14/2014 0819 JJ SM 23408 

0.1 mg/L 03/07/2014 0904 RH EPA 350.1 

0.1 03/14/2014 0819 JJ Calculation 

5 mg/L 03/06/2014 1530 KV SM 23208 

5 mg/L 03/06/2014 1530 KV SM 23208 

5 mg/L 03/06/2014 1530 KV SM 23208 

mg/L 03/07/2014 2251 AMB EPA 300.0 

0.1 mg/L 03/06/2014 1530 KV SM 4500FC 

0.1 mg/L 03/07/2014 1104 RH EPA 353.2 

mg/L 03/07/2014 2251 AMB EPA 300.0 

mg/L 03/07/2014 1635 DG EPA200.7 

mg/L 03/07/2014 1635 DG EPA200.7 

mg/L 03/07/2014 1635 DG EPA200.7 

mg/L 03/07/2014 1635 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

TFN62/025 
RECD NOV 14,2014 

Page 7 of 8 

Addendum D6-10-150 



DEQ 6-501

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

' 

'- _,fNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: s 1403028-004 

Client Sample ID: 578513-AL-1 

COC: 151517 

Analyses Result 

Catlon/Anion-Milliequivalents 
Bicarbonate as HC03 13.02 

Carbonate as C03 NO 

Hydroxide as OH NO 

Chloride 0.66 

Fluoride 0.04 

Nitrate + Nitrite as N NO 

Sulfate 58.07 

Calcium 13.59 

Magnesium 33.39 

Potassium 0.63 

Sodium 18.90 

Cation I Anion Balance 
Cation Sum 66.52 

;on Sum 71 .79 

.ion-Anion Balance 3.80 

Dissolved Metals 
Aluminum 0.1 

Arsenic ND 

Barium ND 

Boron 0.5 

Cadmium ND 

Chromium ND 

Copper ND 

Iron 0.09 

Lead ND 

Manganese 0.31 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 0.11 

Manganese 0.39 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ 1:::"<::1:.::~ 
John Jacobs, Project Manager 

October 2014 

Date Reported: 3/14/2014 

Report ID: 51403028001 

Work Order: S1403028 

Collection Date: 3/4/2014 2 :50:00 PM 

Date Received: 3/4/2014 4:44:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/1412014 0819 JJ SM 1030E 

0.01 meq/L 03/1412014 0819 JJ SM 1030E 

0.01 meq/L 03/1412014 0819 JJ SM 1030E 

0.01 meq/L 03/1412014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 % 03/14/2014 0819 JJ SM 1030E 

0.1 mg/L 03/07/2014 1635 DG EPA200.7 

0.005 mg/L 0310712014 0230 MS EPA200.8 

0.1 mg/L 03/07/2014 0230 MS EPA200.8 

0.1 mg/L 03/07/2014 1635 DG EPA 200.7 

0.001 mg/L 03/07/2014 0230 MS EPA 200.8 

0.01 mg/L 03/07/2014 1635 DG EPA200.7 

0.01 mg/L 03/07/2014 0230 MS EPA 200.8 

0.05 mg/L 03/07/2014 1635 DG EPA200.7 

0.02 mg/L 03/0712014 0230 MS EPA 200.8 

0.02 mg/L 03/07/2014 1635 DG EPA200.7 

0.001 mg/L 03/1112014 1200 cs EPA 245.1 

0.02 mg/L 03/07/2014 0230 MS EPA 200.8 

0.01 mg/L 03107/2014 1635 DG EPA 200.7 

0.005 mg/L 03/0712014 0230 MS EPA200.8 

0.01 mg/L 03/07/2014 1635 DG EPA200.7 

0.05 mg/L 03/0712014 2124 OG EPA200.7 

0.02 mg/L 03/07/2014 2124 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 

Page 8 of 8 

Addendum D6-10-151 



DEQ 6-502

Brook Mine 
Your Environmental Monitoring Partner 

!!'!'!!!i!oii!i~~~~ Inter-Mountain Labs--------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 
I 

'- __ ,cNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: s 1403028-002 

Client Sample ID: 578513-MST-1 

COC: 151517 

Analyses Result 

Field 
pH 7.12 

Conductivity 3920 

Turbidity 2.06 

Temperature 10.7 

Static Water Level 108.82 

General Parameters 
pH 7.6 

Electrical Conductivity 3900 

Total Dissolved Solids (180) 3090 

Solids, Total Dissolved (Calc) 3040 

Alkalinity, Total (As CaC03) 605 

Hardness, Calcium/Magnesium (As CaC03) 1080 

Nitrogen, Ammonia (As N) 10.4 

'ium Adsorption Ratio 8.2 

A ...... ns 

Alkalinity, Bicarbonate as HC03 738 

Alkalinity, Carbonate as C03 ND 

Alkalinity, Hydroxide as OH ND 

Chloride 18 

Fluoride 0.6 

Nitrogen, Nitrate-Nitrite (as N) ND 

Sulfate 1700 

Cations 
Calcium 129 

Magnesium 184 

Potassium 32 

Sodium 622 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~~~e.-a, 
John Jacobs, Project Manager 

October 2014 

Date Reported: 3/14/2014 

ReportiD: 81403028001 

Work Order: 81403028 

Collection Date: 3/4/2014 12:55:00 PM 

Date Received: 3/4/2014 4:44:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

s.u. 03/04/2014 1255 Field 

iJmhos/cm 03/04/2014 1255 Field 

NTU 03/04/2014 1255 Field 

·c 03/04/2014 1255 Field 

ft 03/04/2014 1255 Field 

0.1 s.u . 03/06/2014 1508 KV SM4500 H 8 

5 iJmhos/cm 03/10/2014 1659 KV SM 25108 

10 mg/L 03/10/2014 1404 EC SM 2540 

10 mg/L 03/14/2014 0819 JJ SM 1030E 

5 mg/L 03/06/2014 1508 KV SM 23208 

mg/L 03/14/2014 0819 JJ SM 23408 

0.1 mg/L 03/07/2014 0902 RH EPA 350.1 

0.1 03/14/2014 0819 JJ Calculation 

5 mg/L 03/06/2014 1508 KV SM 23208 

5 mg/L 03/06/2014 1508 KV SM 23208 

5 mg/L 03/06/2014 1508 KV SM 23208 

1 mg/L 03/07/2014 2225 AM8 EPA 300.0 

0.1 mg/L 03/06/2014 1508 KV SM 4500FC 

0.1 mg/L 03/07/2014 1102 RH EPA 353.2 

mg/L 03/07/2014 2225 AM8 EPA 300.0 

mg/L 03/07/2014 1617 DG EPA200.7 

mg/L 03/07/2014 1617 DG EPA 200.7 

mg/L 03/07/2014 1617 DG EPA 200.7 

mg/L 03/07/2014 1617 DG EPA200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 

Value above quantitation range E 
J 
M 
0 

Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL 
Outside the Range of Dilutions 

TFN 6 21025 
RECD NOV 14,2014 

Page 3 of 8 

Addendum 06-10-152 



DEQ 6-503

Brook Mine 
Your Environmental Monitoring Partner 

~~~~=!i!!i! Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 
'I 

'- •• cNT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: s 1403028-002 

Client Sample ID: 578513-MST-1 

COC: 151517 

Analyses Result 

Cation/Anion-Milliequivalents 

Bicarbonate as HC03 12.09 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.50 

Fluoride 0.03 

Nitrate + Nitrite as N ND 

Sulfate 35.32 

Calcium 6.41 

Magnesium 15.15 

Potassium 0.82 

Sodium 27.05 

Cation I Anion Balance 
Cation Sum 50.18 

'on Sum 47.95 

.,on-Anion Balance 2.27 

Dissolved Metals 

Aluminum ND 

Arsenic ND 

Barium ND 

Boron 0.3 

Cadmium ND 

Chromium ND 

Copper ND 

Iron 0.55 

Lead ND 

Manganese 0.07 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium ND 

Zinc ND 

Total Metals 
Iron 0.74 

Manganese 0.08 

These results apply only to the samples tested. 
Qualifiers: Value exceeds Maximum Contaminant Level 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Reviewed by: ~ ~<:f:::e.a, 
John Jacobs, Project Manager 

October 2014 

Date Reported: 3/14/2014 

Report ID: 51403028001 

Work Order: 51403028 

Collection Date: 3/4/2014 12:55:00 PM 

Date Received: 3/4/2014 4:44:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 meq/L 03/14/2014 0819 JJ SM 1030E 

0.01 % 03/14/2014 0819 JJ SM 1030E 

0.1 mg/L 03/07/20141617 DG EPA 200.7 

0.005 mg/L 03/07/2014 0219 MS EPA 200.8 

0.1 mg/L 03/07/2014 0219 MS EPA200.8 

0.1 mg/L 03/07/2014 1617 DG EPA 200.7 

0.001 mg/L 03/07/2014 0219 MS EPA200.8 

0.01 mg/L 03/07/2014 1617 DG EPA200.7 

0.01 mg/L 03/07/2014 0219 MS EPA 200.8 

0.05 mg/L 03/07/2014 1617 DG EPA200.7 

0.02 mg/L 03/07/2014 0219 MS EPA 200.8 

0.02 mg/L 03/07/2014 1617 DG EPA200.7 

0.001 mg/L 03/11/2014 1153 cs EPA245.1 

0.02 mg/L 03/07/2014 0219 MS EPA 200.8 

0.01 mg/L 03/07/20141617 DG EPA 200.7 

0.005 mg/L 03/07/2014 0219 MS EPA200.8 

0.01 mg/L 03/07/20141617 DG EPA 200.7 

0.05 mg/L 03/07/2014 2120 DG EPA 200.7 

0.02 mg/L 03/07/2014 2120 DG EPA 200.7 

RL - Reporting Limit 
B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL 
0 Outside the Range of Dilutions T f N 6 2 / 0 2 5 

RECD NOV 14,2014 
Page 4 of 8 

Addendum D6-10-153 



DEQ 6-504

~ 
• CHAIN OF CUSTODY RECORD • Page of 

Inter-Mountain Labs 
All shaded fields n. .Je completed. # lvl517 

JWJIR-.MOUNTA1M L.A8~ 
Sheridan, WY and Gillette, WY This is a legal document: any misrepresentation may be construed as fraud. 

Client Name Project Identification Sampler (Signature/Attestation of Authenticity) Telephone# 
~ .-(/.- /__,/!"_._ . ''( -:;;· /' -) - .. /i,,., / l: ,.."!'_/_:- ,~:.._. / ..J(_/{ 

fleport Address 

I 
Contact Name ANALYSES I PARAMETERS r- 1:'6 ~ 1-: 1: ·:. ' t/ 

~-· 

~ ~ Email 
~110Toe Address-

~ 
Phone p. I Purchase Order 1 Quote I 

-~ f 
REMARKS 

:!E LABID DATE l TIME SAMPLE #of ~-
w -6 !:: (Lab Use Only) SAMPLED IDENTIFICATION Matnx Contatners 

_;; .-~..,. //7 
r 

/C :::0 -'-7'b--,, ' ;.. ., -I f . " ., 
""" ' ..--

fi :: /. t(;, c. .;- .:; f' /{. fr'= I 3 , - ,!, .-, :: -'( 
,_ //'fl J:.- 7"' .. -~ 

~1'-!114 J _s,:- ~ · ·o~· /3 lA'_ ~_J.! -I fA.// i t-· 

i- 4 -,, 7,/2 c_ -I ~~~. , :, ... . " r. , sc! 
.'/ t/;l , :.;;r---- ~J 1 o51~- /1!.. I ' 1 / 

pH-: 7.5/. EC 
. 

! / . .... 1-.. / ~- 7' - ...,- i I ' 

, ~- ~ I 

~I 1/. ('{.::.:; - '78~!3 /! ·'- - I I 1 -----~ 
: 

~ If: 7 .. 1, C( ':19' ()("' ' - 1, j . ('J, .. - _(.., , ~ - .,~ - - - . 
::C-t -

I C":) ::z: 
Cl 
;;z ...... 
r_....~ 

c:::~ 

:i:c.n -
I".) 

~ 

,,: .. et• . ..-. : . - . -. .. .. . . . .. .. 
C£0 ' ,...;' -~ '-!. I I 1/(·.d.Z c .. , .t --:..~/ ~.J .. J I 11 ''--- . I 

~ ~ - ;J l J 

I - ~ ""--=----- I 

~ J· ~ 

~. ~ . . • •'l~n·•Me I • ~M~lelll~ll • . . • • I IJIIL• . . . 
~UPS Water 'NT Check desired service Compiiance Monitoring? Y/N ~ 
0 Fed Express Soil SL 0 Standard turnaround Program (SDWA, NPDES, ... ) 

0 US Mail Solid SD 0 RUSH - 5 Working Days PWSID I Permit# 

0 Hand Carried Filter FT 0 URGENT - < 2 Working Days Chlorinated? Y/N 
0 Other Other OT Rush & Urgent Surcharges will be applied Sample Disposal: Lab Client 

lntor_AAn••n+"=~>•n I ohe lnl" 



DEQ 6-505

Inter-Mountain Labs 
Sheridan, WY and Gillette, WY 

- CHAIN OF CUSTODY RECORD -

All shaded fields m ;e completed. 
Thts is a legal document: any misrepresentation may be construed as fraud 

Page of -----t 
# iv1518 

Client Name .: , .Ir 
II\/"-''-

Project Identification Sampler (Signature/Attestation of Authenticih') ~ Telephone# 

}.. ..... .... -;(. ; -- ~ < (r.~-..... L~· - ..... __ _..... ..... 

eport Address ) 

I 
::voice Address 

LABID 
(Lab Use Only) 

; 
:::a-t 

I 
..... ..., 
c-,:z 
-0:1 
:a:: 
~~ .... 
--=~ 
-.to..:» 
.p..CZI -
~ p; .... f 

~ \.) 

~ 
5 . . 
~UPS 
:J Fed Express 
:J US Mail 
::J Hand Carried 
0 Other 

• 

I 

DATE I TIME 
SAMPLED 

Phone I Purchase Ordltf' I 

SAMPLE 
IDENTIFICATION 

Quote 1 
~ 

-· 

Matnx 

W7-

57 're><9- M:ST -I ..-JI 

-
I 

PH €).o5, .fL= --P :J,-

.. 
.r 

I I' 

I 

ANALYSES I PARAMETERS 

~~ 
~ 

i ...... ~ .,__ 

"' 'I of 
-.. 

"-..j 

Conta1ners <Y 

'1 v 

- / , •. f -I ...( ~:: 

-. : 

www Jnt~rmnltnt::tanlr~h~ r:nm 

REMARKS 

.//tJ, Z5 

1 /. Z/ 

.. 
- . ' _. 

RPv4.6 



DEQ 6-506

-~ ::HAIN OF CUSTODY RECORD - Page f 
Inter-Mountain Labs - ITII: 
Sheridan, WY and Gillette, WY 

All shaded fields must be completed. ;, 151519 
u• lr.• - M.CIIt.bf.TAJ• ,.,,.." This is a legal dOCI.Jment: any misrepresantal;on may be construea as fraud. 

Client Name 
·u:JuX'_., Pro~C~Ctlcion~on Sampler tS.gn~or;;;J;~ Telephone# 

- -_, .,., 
Report Addnsa:s I Contact Name 

~~-~~.,_ 
ANALYSES I PARAMETERS 

~...zM 
I Email 

.... _. 

~ Invoice A<ldniN Phone 

~ I PIJI'Ch- orner 1 ;au~}~a· 
~ ~/ REMARKS 

~ ~ DATE I TIME • LABID SAMPLE #of 

~ (Lab Use Only) ':P \ SAMPLED IDENTIFICATION Mat:ix Containers 

l ~t-4-_{.; ~~2- ~h- /,Li_ OBGS 578'108-M6T-/ wr t.f ,.,. ........ 
1-
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~'0..3 3/r./JtJ.. IIJ¥0 5"'/9t/-J7- C!Ul-1 
, 

L/-
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I 
I 
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I 
C"":' .• l _:z: 
-~ :z::...._ .. 

:;:i"'" ... ,.c::» 

-~ .l:looU'I ; 

- I ~ 

- I .. • . . - . .. .. . - - :. . : . . -. . . 
(A~--~L?P_, ~ ~.'-LI.~ Ll...u 

J ~..N"' "3fl(jf,'+ l \ \: ::,5 

. s:> Z:_ , , r ' I . I 

I 

I .. • ~n:•lll• • . 
I • •I••~·· • I :tlflF!Uie · ' I llJJII . ' . 

UPS Water wr Chectc desired service Compliance Monitoring? YIN 
0 Fed Express Soil SL 0 Standard turnaround Program (SDWA. NPDES, ... ) 

D US Mail Solid so Q RUSH - 5 Working Days PWSID I Permit# 

0 Hand Carried Filter FT Q URGENT - < 2 Working Days Chlorinated? YiN 
Cl Other Other OT Rush & Urgent Surcharges will be applied Sample Disposal: Lab Client 

Inter-Mountain Labs, Inc. www.1ntermounla1nlabs.com Rev4.6 



DEQ 6-507

~MACO 

~~WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point .7 Wl 'J 'l fPf 0 8 - C.!Z.A/ ~I Project ~ 

Location ~~~~~~~~~~--~~~~-- w.o.# r:?J,tJ 1 '6 1.81 -o 7 
Sample ID# ?7?/tOB -CM-1 Date Sampled '7 !dO I !o/- Time !530 am 

D~~beSam~ingPoi~ ~~~~~~~~~~~~~~=·~~~~~{~~~~~~~~~~~~~~~~~-

Well Depth q 6, t9.7 ft below MP Depth to Water (below MP) 87. 7/ ft 

Date l ief Time am 

At least _ 11.....:.:..../l-.____ bore volumes have been evacuated before sampling __ __...., 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at q ':) ft below MP. 

Casing Diameter 5 in 

Casing Volume ?11{- gal 

S t A r!( ; WA rE R LEV I l 0~ ASSOC I!\TEilWflL S 

~~Jbing (type: - "'---=""""""""'-"'-'"'-=------). ( New o previously used was used to collect all samples 

and all field measurements yes r no). Tubing used only for _'Pl.:......!,.:/1~---------------

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (IJmhos/cm) ("Cj (NTU) (gallons) {gpm) 

/5;20 {p,q1 ~J7t 0 /3.~ t.fl/- '2- L I50~vtt./3o~ 
;530 (,.Cf/ '2- '7 C>O /?J,~_ {p'f,1 3.0 t 1-

- - -

- --

- - - -

Pumping Start Time !50S: WL Pumping End Time _ ___ _ WL ___ _ 

Comments: ~ ~~LlB~~ Co~) 

lfCE 

Witnessed by: 

October 2014 

IFN62;'D25 
RECD NOV 14,2014 

Addendum 06-10-157 
K:ICOMMON\Rod FIMonitor Well Sample Form_12·11·13.doc 



DEQ 6-508

~AMACO 

~/"WWCENGINEERING 
SAMPLING INFORMATION 

Sampling Point _ ...::s::...:· t:....:·'U..:...:::..6~'l'--'BL..L.Jifr-.:::D__J~..!,7_- ·...~~.t~!fL:::~~- .._r_---~--1 __ _ 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Location W.O.# ~tJI3/ 3cJ -o 7 
Sample ID# ~'1Bt(06 - ftf.ST-1 Date Sampled !J I 07,;7 I If Time 0 'f:. 3tJ am pm 

Describe Sampling Point k? a) pvY/fd~ LL) ttl 

Well Depth 11;?, 11 ft below MP Depth to Water (below MP) 1 '/, 82 ft Casing Diameter _ _;;z._· ~-- in 

Date Time 075.~ Casing Volume 71/t gal 

At least _ ·_17'--'ft'-'--_ bore volumes have been evacuated before sampling STATIC WATER LEVEL OF ASSOCIATED WELLS 

Sampling method Submersible pump @~dder pump (low flowU 

Tap Bailer 

Pump intake or bailer set at / y::;- ft below MP. 

~.1bing (type: ?.£ad tc/ ). ( New or~reviously used] was used to collect all samples 

Tubing used only for 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time 

oB~O ~; "'::J- 111 -I 11.~ ~B.<c ~ /50ttt t.../3i) ~.Jic_,. 

o330 IQ 'IP2. 11.5" J.p.3 3.0 f l'1B:2-

WL WL ----Pumping Start Time Of?tY.::;- Pumping End Time ____ _ 

Comments: W~~Hy~-11~~ 
#-CF TFN 6 2/025 

RECD NOV 14,2014 

Form completed by: Witnessed by: 

October 2014 Addendum D6-10-158 
U:\Monilor Well Sample Form_12-11 -13 doc 



DEQ 6-509

~RAMACO -x-~ ~~ 

~~WW ENGINEERING 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point SM f2 7f3t/tJ9-C£1J ---1 Project_-A..~o::.......><~:.....=:....==-----------
Location - ----------------- W.O.#_-"'-Q2.:..._LJ~13=.../'-"'Q"'-q_-_0_,_7 _____ _ 

Sample ID# Date Sampled _ _ --'----'---- Time ------ am pm 

De~ribeSamplingPoint -----~6~?~4~J~~~~~~~-~~~~· ~~4~l~L~~~~------------~ 

Well Depth //0 ,6'..6(1 below MP 

Date b I ;;o 1 ;{ 

Depth to Water (below MP) ~1. BS ft 

Time /150 am pm 

At least _ ___ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ft below MP. ----

Casing Diameter 5 in 

Casing Volume gal 
----

S TATIC WATER LEVEL OF ASSOCIATED WELLS 

.,..ubing (type: __________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (~o~mhos/cm) ("C) (NTU) (gallons) (gpm) 

--

I· - ~--

- -

- -- - -

- -

Pumping Start Time WL Pumping End Time ____ _ WL _ __ _ 

Comments: 

TFN62/025 
-----/?-.~--------==-\-.----, ~---------n--t'R E'-1'-ic o~N~nv-14, 2014 
Form completed by: ---"<~~~~ ......... =--\:-~-'~""------_,_.-.-Witnessed by: 

October 2014 Addendum 06-10-159 
K:ICOMMONIRod F\MonilorWell Safr4lle Form_12·11-13.doc 



DEQ 6-510

~RAMACO 

~~WWCENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point ?m 5'7 Pll/01 - c;etJ- oB-I Project __ __.~"-=--..WC:..L..::.-=-=-='---------
Location W.O.# d0/3131 -o7 
Sample ID# 51B'I01-CI?.A1 -o.8-/ Date Sampled 6 I .;20 I I t/ Time I t./00 am @ 

DescribeSamplingPoint Gu.J ~ w?LL 

Well Depth I//. 33 ft below MP Depth to Water (below MP) f31, B7 ft Casing Diameter b in 

Date 5 I ,;lt? I 1 f Time /1 tj.p m pm Casing Volume gal ----

At least '!11( bore volumes have been evacuated before sampling STATIC WATER LEVEL OF ASSOCIATED WELLS 

Sampling method Submersible pump { Bladder pump (low flow) } 

Tap Bailer 

Pump intake or bailer set at I 0 B ft below MP. 
--'-----""----

-. Jbing (type: 'P .. ~ ~ ti..<... ). ( New or{Fevlously used ) was used to collect all samples § r no ) 

and all field measurements S r no). Tubing used only for --=.pz~lf-:.....!.._ ________ ______ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (a,~mhos/cm) ("C) (NTU) (gallons) (gpm) 

/?;5'0 1·1.10 /OJ L/J.f f!),~ 5.1~ L (50 it.? t/ ?!:0 s ..f2.<!.- . 
-

/100 7. ?JB 11'1'1 f'/,{p 3.t::to 3.0 f - -

- --

-- - --

Pumping Start Time I !:>~s- WL Pumping End Time ____ _ WL ___ _ 

Comments: 

C..OC..,# !6/5~'-f TFN 6 2/025 

Form completed by: ~d ~,.A ../ Witnessed by: 

rtE eB NO V 14,28-14 

October 2014 Addendum 06-10-160 
K:ICOMMON\Rod F\Monilor Well Saf1"4lle Fonn_12-11-13.doc 



DEQ 6-511

~RAMACO 

~~ww ENGINEERING 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point 6wt fi7?zt/OC(- #t~T -( Project _ __,~::.__]~~~=----------
Location W .0.# Olt:J /!1181 - 0 J 
Sample ID# 57131-09 ,;sftJ!-1 Date Sampled ~ I ,20 I If Time /-310 am§ 
Describe Sampling Point G vc.J ~ u)M.L 

Well Depth /~. 8?tt below MP Depth to Water (below MP) /~t1.9!£ft Casing Diameter 5: in 

Date Time m Casing Volume gal ----
"U If bore volumes have been evacuated before sampling 

_;_.....;...__ 
~TATI< , WJ\ I Efllf VI L 0' ASSOC IATEDWf l l S At least 

Sampling method Submersible pump @"adder pump (low flow}] 

Tap Bailer 

Pump intake or bailer set at I I ~ ft below MP. 

~.Jbing (type: r~ as used to collect all samples 

and all field measurements {j_e!Jor no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature 
Corrected 

PH Conductance Temp. 
Time (units) (~mhos/em) ("C) 

/300 7.85 ..7~'10 /fR,O 
-

/~10 rr.sz .2 3'f0 /7.2-
-

- --~ 

Pumping Start Time /.:19-b WL 

Comments: 

Form completed by: 

October 2014 

Volume 
of Water Pumping 

Turbidity Removed Rate 
(NTU) (gallons) (gpm) 

t!J,Zf {, 1.5l?k1~3tJ~ . 
1/.3{, 3.0 

r- + f- --

- ,_ --

Pumping End Time ____ _ WL ___ _ 

Witnessed by: 

TFN 6 2/025 
RFCD NO V 14.2014 

Addendum 06-10-161 
K:\COMMON\Rod F\Monitor Well Sample Form_12·11·13.doc 



DEQ 6-512

~RAMACO 1(---~t? t?~h 

~/'-WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point f?nt~78'1Cf( ~ ~7 -o/3 -/ Project_~b2c;L....Oio~-==..:==~'-----------
Location w.o.# __ ~_(}____,/--=3--'-/.-='3_.9'----o_7_,__ _ ___ _ 

Sample ID# Date Sampled I Time ------- am pm 

De~ribeSamplingP~~ ----~G~~~-~~~~~a·~~~~~- ~~4~/~~~~-------------

Well Depth /;0 . 1}0 ft below MP 

Date f) I ;2 0 I ! tf 

Depth to Water (below MP) /tJ I, 55 ft 

Time 11 t~s- (em)pm 

At least ____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

ft below MP. ----Pump intake or bailer set at 

Casing Diameter .!5 in 

Casing Volume gal 
----

SfAfiC WATER LEVEL OF ASSOCIAT ED WELLS 

Tubing (type: __________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time 

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

Temperature 
Corrected 

Conductance 

WL 

Temp. Turbidity 

Volume 
of Water 
Removed 

Pumping 
Rate 

Pumping End Time _ _ _ _ _ WL ___ _ 

uJu~ /~~ 

Witnessed by: 

TFN 6 2/0 25 
EC D NO V 14.2014 

Addendum 06-10-162 
K:\COMMON\Rod F\MonitorWell Sa~Jllle Form_12·11·13.doc 



DEQ 6-513

~RAMACO 

~~\VW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point _....,6=14tc..:....o...o0"---~-'---"""f3....:.lf....:::O_.Cf'-. _-_U_~::::..._:__N..__- .:__/ __ _ Project_--=~~=..:....::=:--=--==:...._---------
Location - ----------------- W .0.#_ --'.:2=----0_,_,13=-.!_1 !fl~_-_D.::....___..t7 ____ _ 

Sample ID# b r{8'f 01 ~ l).f?N -I Date Sampled ~ I ,? tJ I II/ Time /,<' ,:?~ arne§) 
Describe Sampling Point &W ~ 11)-eLf 

Well Depth /'{{ . J,() ft below MP Depth to Water (below MP) 1/o, yo ft Casing Diameter ----'6""'---- in 

Date 5 I .;:< 0 I I i Time 1130 pm Casing Volume 1-'ta- gal 

At least ?1/t bore volumes have been evacuated before sampling Sf A TIC WAfER LEVEL OF ASSOCIATF.D WELLS 

Sampling method Submersible pump {Biadder pump (low flow) J 

Tap Bailer 

Pump intake or bailer set at 1.35 ft below MP . 

.... ubing (type: ?~ ). ( New or(Prevlously used pwas used to collect all samples 

and all field measurements (Ei}r no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water 

PH Conductance Temp. Turbidity Removed 
Time (units) (l.lmhos/cm) (•C) (NTU) (gallons) 

lt9.15 1.so 3'1£:0 ll/,'7 67. s~ J I ;l. .;lf) '7.7&( 3'1'10 I'{.=> I I 0 ( 3,0 

- -

Pumping Start Time I.;( 00 WL Pumping End Time 

Comments: W~ ~~ - ?UJ ~ 

Form completed by: Witnessed by: 

October 2014 

Pumping 
Rate 

(gpm) 

/~Pr1t/3o~ 

4-

--

--

- ---- WL ___ _ 

TFN6 2! 025 
RECD NOV 14,201 4 

Addendum 06-10-163 
K:ICOMMON\Rod F\MonilorWell Sample FoiTTl_12·11·13.doc 



DEQ 6-514

~RAMACO 

~~WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point SWf,576t(-t5 -!A6f/C&4 -1 Project_---==~~==~~---------
Location W.O.# c::<o 131.39 -CJ 7 

Sample ID# 578tfi5-1A1~r(CAN-I Date Sampled 5> I ,;lt) I 1i Time /t? 30 

Describe Sampling Point GA&~W~ {4/1~ u)d£ 

Well Depth /1-..3 . 7() ft below MP Depth to Water (below MP) /..?/. :1/2 ft Casing Diameter !3 in 

Date s- I .;}() I t'f Time o 5 ~pm Casing Volume '11 .4- gal 

At least ~ A- bore volumes have been evacuated before sampling SrATIC WATER LEVEL OF ASSOCI ATED WHLS 

Sampling method Submersible pump Bladder pump {low flow) 

Tap Bailer 

Pump intake or bailer set at ft below MP. 
~ -----------~ 

-·Jbing (type: ?£.4~ ). ( New orf eviously used] was used to collect all samples fEJr no ) 

and all field measurements yes r no ). Tubing used only for _ _ --M..:::......>.L-k .__ _____________________ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (!Amhos/cm) (•C) (NTU) (gallons) (gpm) 

/0 ;s- 1· &f I /7'78 /~.~ 5.z'f J /5?Jh1f-~~ 
10?;0 7.1/ 177'6 ;S./ 3. '5"5"' .3.s- __ __J. 

-

-- -- - --

--- -

Pumping Start Time I o (20 WL Pumping End Time _____ _ WL ___ _ 

Comments: ?J4.ikv C £e.a...t., -~ ~ 

c 

Form completed by: R.,u d.~ 
October 2014 

Witnessed by: 

TFN 6 2/025 
RF.GD NYV 14,2014 

Addendum D6-10-164 
K:ICOMMON\Rod F\Monitor WeU Sample Foon_12·11·13.doc 



DEQ 6-515

~co 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ~M G 7 PYf 17 -(,RJJ - / Project. _ ____t..r::k=~~:.:..::.::=--u/=---------
Location ----------------- w.o.#_---=-;;z--=o:.....:l:....:3::....!/~3==-'l_.__·-_o~7 ____ _ 

Time 0150 

pf/._ , 4/ 
Well Depth tt below MP Depth to Water (below MP) 1 73,$"'ft Casing Diameter ::2- in 

Date § I .:I~ I t f Time 0 C! /0 c§)pm Casing Volume ??.II: gal 

At least _,1t~A~_bore volumes have been evacuated before sampling STATIC IN/ITER LEVEL OF ASSOCI/I TEO WELLS 

Sampling method Submersible pump [ Bladder pump (low flow)) 

Tap Bailer 

Pump intake or bailer set at /2'8 ft below MP. 

Tubing (type: f/.l4Af:Lv ). ( New or§"eViously used ))was used to collect all samples§ r no ) 

and all field measurements § r no ). Tubing used only for _"W/=~u._ ______ ________ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (IJmhos/cm) ("C) (NTU) (gallons) (gpm) 

OC(~O 7· /,[) t'$72... /7.2- '190 f i-!:JotA-<L/~ 
o'I67J 7.56 1~15 18.0 ,?8 3.o + 

- -

1--

-

Pumping Start Time cti~S WL Pumping End Time ____ _ WL _ __ _ 

Comments: w~v~l-~ - 'Vt tJ <21't<H.e tU .diL d < (i ; .LZ;, 10 I 

Tfrt 6 2:025 
n ~cn ~n v 14,20 14 

Form completed by: Witnessed by: 

October 2014 Addendum 06-10- 165 
U:\Monilor Well Sample Form_12·11 ·13.doc 



DEQ 6-516

~RAMACO 7f4UJ N~ 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Sampling Point _J!o£. _LI~~6~7~PAL..L..!IJ=--_J-m~~.::...TL..__-+/---

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Location ----------------------------------- W.O.#_----t:i/t.:z?:.!...:()::...LJ...,..O':..I-/~?&~-~{)~7:......__ ___ _ 

Sample ID# Date Sampled ((fo I Time am pm 

Describe Sampling Point G(A) ~~wut 
I 

Well Depth Depth to Water (below MP) I 1/xJ, ;:5 ft Casing Diameter ·z. in 

Date 5 ;J.;l I L t Time o10b. Casing Volume gal 

At least ____ bore volumes have been evacuated before sampling S T1\ TIC \'II\ ri'R l ~VE l. Or ASSOCIA rED WELLS 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ______ ft below MP. 

-r~bing (type: _________ ). (New or previously used) was used to collect all samples (yes or no) 

and all field measurements ( yes or no ). Tubing used only for ------------------------------------

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (~mhos/em) ("Ci (NTU) (gallons) (gpm) 

-- --- - 1- - --

Pumping Start Time WL Pumping End Time _____ _ WL _ __ _ 

Comments: 

TFN 6 2/ 025 
RECD MUV 14 ,2014 

Form completed by: Witnessed by: 

October 2014 Addendum 06-10-166 
U:\Monilor Wall Sample Form_12-11-13 doc 



DEQ 6-517

~RAMACO ~~ .kt'1CAfh--

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point _D~tM.~t.J"-_.'l......._.B~'f...!.......!.l_,e;=---.... ~FI....:.....=I-'--~I __ _ Project __ -=--~--=----='---"-=----------
Location W .0.# _ _,_,0{=...:::::.__0~'1 =.3....!...(~~~Cf'------'c;>=--7_,___ _ _ _ _ 

Sample ID# Date Sampled ___ :....._ _ _.:.. ___ _ Time _____ _ am pm 

Well Depth ;;Jlf-, 60 ft below MP Depth to Water (below MP) ;A_t?, /bft Casing Diameter_ --=6:,___ in 

Date 5 Time 1 =:);;<0 am (§) Casing Volume gal 
----

At least ____ bore volumes have been evacuated before sampling STATIC WATER LEVFL OF ASSOCIATED WELLS 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ____ ft below MP. 

~. 1bing (type: __________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (I.Jmhoslcm) (oc) (NTU) (gallons) (gpm) 

--

-- - r----- -

----- - I- 1- -

Pumping Start Time WL Pumping End Time ____ _ WL ___ _ 

Comments: 

TFN 6 2,'025 

Form completed by: _ __...G:(j._,L....::l..__.."-"r---.1-,£-___.~"--"'""--'-=----"----- Witnessed by: 

REGD UQV 14,2014-

October 2014 Addendum 06-10-167 
K:ICOMMON\Rod FIMonitor Well Sample Form_12·11 • 13.doc 



DEQ 6-518

SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point -~~:.J!:k'\.'\~~IC.._I7_!6!£._J'"iL....I...J/ B(.£_-~C.'-L&~A1--..... _lr..__ __ Project. __ ~£2=...~~~~~~~--------
Location ------------------ W.O.# _ __:..:<~tJ:...!./....!!!3~/<....!!!:.,?,:=....Wf..~---~0_'7,~__ ___ _ 

Sample ID# Date Sampled, _ _ ___;___; _ ___:_ ___ _ 

Well Depth /~. r-,q ft below MP Depth to Water (below MP) J ¥1:,. b~ft 

Date !!!) ~(J.. I I f Time j l) ??D @Vpm 

At least ____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ____ ft below MP. 

I 

I 

Time 
------

am pm 

Casing Diameter _ __..,?'---- in 

Casing Volume gal ----
STATIC WllfFH LfVH m 1\~SOCIATEDWELLS 

,..ubing (type: ______ _ __ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for -------------------

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (~mhos/em) <·ci (NTU) laallons) (gpm) 

-

-

--

Pumping Start Time WL Pumping End Time ____ _ WL ___ _ 

Comments: 

TFN 6 2/025 
Rf.C D NO V 14,2014 

Form completed by: Witnessed by: 

October 2014 Addendum D6-10-168 
U:\MonitorWell Sample Form_12-11·13 doc 



DEQ 6-519

~RAMACO * ~ ~k 
~~WWCENGINEERING 

SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ?M6'1'P&/- IS - !Y.b=c- I Project ___ ~~~==-=-=-=-------------
Location ----------------------------------- W.O.# _ ______,,;l,_____o _:_t ~=-.._13=-.~.Cf_---=0:;_7...~.,_ ___ _ 

Sample ID# Date Sampled __ __:_ __ __:__ __ _ Time ------ am pm 

De~ribeSamplingPoint ------------~~~~~~~~~~~~· ~~·~~u~J~~~~-----------------------

Well Depth /86. 7!5 ft below MP Depth to Water (below MP) /B'f. if~ ft Casing Diameter __ f2~_ ln 

Date S I 2Z- I ltf Time 1 tJ .3 6 @ pm Casing Volume gal ----
At least ____ bore volumes have been evacuated before sampling S I A TIC I' IA TER LEVEL OF ASSOCIATED WELLS 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ____ ft below MP. 

Tubing (type: _________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for ___________________________________ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (l.lmhos/cm) (•C) INTU) (aallons) (gpm) 

Pumping Start Time WL Pumping End Time ____ _ WL ___ _ 

Comments: ?1.o ~~k ~~ ~ ~~ -: ~.£ f2AMtt.<~ ~ 
L<Jt< b..~, !o ,;t~..R...e_ - 4-d:;z., ~ ~,._ •• ,£ 

Form completed by: _._c.-~~itnessed by: 

October 2014 Addendum D6-10-169 
U:\MonitorWell Sample Form_12·11-13 doc 



DEQ 6-520

~RAMACO *4-W~~ 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point ~ f>1~ /0 - CllAl -/ Project _ _.::;~--=----=-=--:=-=----------
Location - ----------------- W.O.# .;2.tJt?I~Cf - 0 7 
Sample ID# Date Sampled __ --=----=----- Time ------- am pm 

Well Depth '1o1 , 11 ft below MP 

Date 5 I t?2 3 I I f 
Depth to Water (below MP) l>4tzt ft 

Time tJ CZO?tJ @ pm 

At least ____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ft below MP. ----

Casing Diameter S in 

Casing Volume gal 
----

STATIC WATER LEVEL OF ASSOCIATED WELLS 

~,Jbing (type: __________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (~mhos/em) (oC) (NTU) (gallons) (gpm) 

--

- - I-

- -- --

1- - --- - - - --

1- - -

Pumping Start Time WL Pumping End Time _____ WL ___ _ 

Commenfs 2VL~h - t(/~ ~ ~ ~ ~£ 
~.~~~ .< Ia ~£g~~~ ~,.~ 

Form completed by: 

October 2014 

TFN 6 2.' 025 
RECD NOV 14,2014 

Addendum 06-10-170 
K:\COMMON\Rod F\Monllor Well Sample Form_12·11-13.doc 



DEQ 6-521

ENGINEERING 
SAMPLING INFORMATION 

Sampling Point ~M61tQf>'IO ... M?T -I 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307} 672-0761 

Location _________________ _ W.O.# Ol.0/3131 -07 

Sample ID# 

Well Depth /'/7. 3.4ft below MP 

Date !) I ,;? ~ I 1 .f 

Date Sampled ___ ~-~----

Depth to Water (below MP} /-I/,. 3'f ft 

Time t)? 1 ~- (f;)pm 

At least ___ _ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow} 

Tap Bailer 

Pump intake or bailer set at ____ ft below MP . 

Time ------ am pm 

Casing Diameter _ _..?:::...__ in 

Casing Volume gal 
----

STATIC WATER LEVEL OF ASSOCIATED WELLS 

.,..IJbing (type: __________ }. ( New or previously used } was used to collect all samples ( yes or no } 

and all field measurements ( yes or no }. Tubing used only for 

PH 
Time (units) 

1-

-

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

EVACUATION I STABILIZATION TEST DATA 

Temperature 
Corrected 

Conductance Temp. 
(1Jmhos/cm) t•c) 

WL 

Volume 
of Water Pumping 

Turbidity Removed Rate 
(NTU) (gallons) (gpm) 

-- - -- -

--- ----

Pumping End Time ____ _ WL ___ _ 

Witnessed by: 

TFN 6 2/929 
RECD NOV 14,2074 

Addendum D6-10-171 
K:ICOMMON\Rod F\Monilor Well Sample Form_12-11-13.doc 



DEQ 6-522

~RAMACO 

~/'-WW(ENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point ---'"$1~14-\~2'--7.11...-.Uf!""'fO'~{..__( - ---'az.At""---"-'....:;__;-"' -=--'-- Project. __ ~.:__-=_:_:_-=-=~--------
Location W.O.# ~0 I 'St 59 - D"Z 
Sample ID# 6~$fill - UAJ- I Date Sampled -:7 I ;27 I If Time 1/;0 (§>pm 

Well Depth t)8,qz_n below MP Depth to Water (below MP) /19.5e n Casing Diameter ~ in 

Date ~ I ~ ?J I / + Time_,.J.....::...._::__::~--""--- Casing Volume "'11 f1: gal 

At least --?1 /1 bore volumes have been evacuated before sampling ST /\TIC WI\ TER LFVf l 01 1\SSO< 1/\THl Wll LS 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at I ;2. f)" ft below MP. 

--4--=~==-=:....__ ___ ). (New o previously used was used to collect all samplesGi}r no) 

and all field measurements yes r no ). Tubing used only for __ 4-t~~II:L__ ______________ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (IJmhos/cm) <•c) (NTU) (gallons) (gpm) 

I I oo 7 ,lf.-5' /.1/2.0 ,e.e I ?J/ ~ flii'}M'-/ .5o~. 
/110 7' 'f1-. I/O 50 /8. 2.. 8&.~ ~.0 ~ 

1- 1---

-

--- I -

Pumping Start Time /{'.) qb WL Pumping End Time ____ _ WL ___ _ 

Comments: 

TFN62/025 
RECD N9V 14,2014 

Form completed by: Jd. IP-fiZ c:J-=~ Witnessed by: 

October 2014 Addendum D6-10-172 
K:ICOMMON\Rod F\Monilor Well Sa~e Form_12·11·13.doc 



DEQ 6-523

~RAMACO 

~~ww ENGINEERING 

SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point _ ____!2~M~':5_.7_.~~.,.Ji!IL.----'. /11L.:...!S~~------'-'--- Project_~~-=--_;:_.;,___:::.__ _________ _ 

Location w .o.#_---===OZ~o ...... t_,Z>c...L-1-=~'--"-----tY_-7 _____ _ 

Sample ID# Date Sampled __ ---'---'----- Time --- --- am pm 

Well Depth /Jf!,Do ft below MP 

Date ~ I ,¢ ~ I I t 
Depth to Water (below MP) 1"/'f. Cfl ft 

Time /0 1s- @ pm 

At least ____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ft below MP. ----

Casing Diameter ~ in 

Casing Volume gal 
----

STATIC WArF.R LEVEL Of ASSOCIAIEO WELLS 

.... ubing (type: _________ _ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (~mhos/em) ("C) (NTU) (gallons) (gpm) 

1- --

- r- -

- - -

-- . ~ -

- c-

Pumping Start Time WL Pumping End Time WL ___ _ 

v~ ~ ~ - --k..c f Jlc~~~ Comments: '7-t.o ~ f2.q_ 

wv b~ / ±o 4~ ..ILe 

Form completed by: __ _...c.~~"-----l£--""=------~,~;::--::::~---'"---= • essed by: 

TFN 6 2/025 
lECD M6V 14,2014 

October 2014 Addendum 06-10-173 
K:ICOMMONIRod F\Monilor Well Sample Form_12·11-13 doc 



DEQ 6-524

~RAMACO 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point _ _...;::6:......:M'-'--'-~!J"-7-'--4B.L.<5--'-~-/__,.,2......._-__.4~1.~-/'------- Project _ _:;_~--.:.~;::_::_.;__ _________ _ 

Location _______________ W.O.# ~0/?.1 ~1-- 0 7 
Sample ID# .67£!:,5J~ -AL. -{ Date Sampled ~ I ;< ~ I I f Time I 3 35 am(§ 
DeKribeSamplingPoint ------~(~?~~~~~~~-·~~~· ~~~~~-----------

Well Depth "2./. '2 / ft below MP Depth to Water (below MP) 3. ftJ I ft Casing Diameter _ _,~::::...___ in 

Date Time /3 f)() am § Casing Volume -?11/: gal 

At least _ '31---=-_,,tf-'---_bore volumes have been evacuated before sampling STATIC WATER LEVEL OF ASSOCIATED WELLS 

Sampling method Submersible pump (Bladder pump (low flow}] 

Tap Bailer 

Pump intake or bailer set at I~ ft below MP. 

~.!bing (type: ?~ ). ( New or previously used was used to collect all samples~r no) 

and all field measurements yes r no). Tubing used only for __ /J/l __ A-..:....._ ____________ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (l.lmhos/cm) ("C) (NTU) (gallons) (gpm) 

I~At) 1. '!>&; ?~'+D /{,.S ~z.3 ~ t50Mt/~s~ 
;38£) 7.'3~ 55'30 /~.~ '1-1 ' (., ~.C) ~ 
---

-

Pumping Start Time I '3 I 0 WL Pumping End Time ____ _ WL ----

Comments: tvuAv £4~4 ~ -f~ -~a ~ 

Form mmpleted by: ~ ~ Wllnessed by: 

October 2014 Addendum D6-1 0-17 4 
U:\MonitorWell Sample Form_12-11-13doc 



DEQ 6-525

~RAMACO ""'?U/ ~ 

"'/"_,.,...._WW C ENGINEERING 

SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point 6 ~ fi 1 BtJ 102 - C/lN ..... I Project ____ ~-=----=-~=~-=--=--=------------------
Location ------------------------------------ W.O.#_-=;;;~o IL.-=3:___!_1~3~1_-~0e::.___7'------

Sample ID# Date Sampled _____ ;__ _ __:_ ____ _ Time ------------- am pm 

DeKribeSamplingPoint ---------~~~~~~~~~~~·~~~· ~-~~~~~~~~----------------------~ 

Well Depth J.(q . 86ft below MP 

Date ~ I .:2.;;2 I 1 i 
Depth to Water (below MP) DJ14t ft 

Time /..;;\ t O am <§) 

At least _____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at _____ ft below MP . 

Casing Diameter ~ in 

Casing Volume gal 
--------

STA TIC WATER LEVEL OF ASSOC IATED WELLS 

.,...ubing (type: _______________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for -----------------------------

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (~mhos/em) (ocj (NTU) laallons) (gpm) 

f- -

- - -

Pumping Start Time WL Pumping End Time _ _____ _ WL -----

Comments: w~~~-?J/// 

TFN 6 2!025 
REC D UV 14, l(}tlt--

Form completed by: Witnessed by: 

October 2014 Addendum D6-10-175 
U:\Monitor Well Sample Form_12-11-13 doc 



DEQ 6-526

~AMACO ¥ /Jlt) ~tUvfh_ 

~~WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point &m!i'766't:J -JU.Sf .... l Project ~ 
W.O.# r90I~Iyt-1)7 Location ------------------

Sample ID# Date Sampled _ _ ---'-----'----- Time ------ am pm 

Well Depth /_/'f, 'i(t; ft below MP Depth to Water (below MP) /// . Cf .3 ft Casing Diameter f2 in 

Date § I ;J, ;2. I tt/ Time 1 ;z 'f5- am m Casing Volume gal 
----

At least bore volumes have been evacuated before sampling Sf A TIC WATER LEVEL OF ASSOCIAfEO WELLS - ---

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at ft below MP. ----

Tubing (type: _________ ). ( New or previously used ) was used to collect all samples ( yes or no ) 

and all field measurements ( yes or no ). Tubing used only for 

PH 
Time 

Pumping Start Time 

Comments: 

Form completed by: 

October 2014 

Temperature 
Corrected 

Conductance 

WL Pumping End Time 

Witnessed by: 

Pumping 
Rate 

----- WL ----

TFN 6 2: 025 
nEeB N9V 14,2014 

Addendum D6-10- 176 
U:\MonitorWell Sample Form_12-11-13 doc 



DEQ 6-527

~RAMACO 

~~WWCENGINEERING 
Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

SAMPLING INFORMATION 

Sampling Point ~~ 6'7 8612 'Al--l Project _ __..~"""-,..~~~ =--=~""""----------
Location ------------------ W.O.# Q2o/8/!tf -()1 
Sample ID# ~7B5J~·IIJ... -/ Date Sampled 5"' I ~;l. I 11= Time /500 am pm 

De~~beSamplingPoint ------~~~~~~~~~-~~=·~~~~=~~-----------~ 

Well Depth .:2 () • 7? ft below MP Depth to Water (below MP) 4, . 1 8 ft Casing Diameter _ _.b.....__ in 

Date !3 I :J. :;1. I I Jf Time 11-,;< tJ am @ Casing Volume -?Jif gal 

At least /')? 4- bore volumes have been evacuated before sampling ~ 1 1\ fiCW/\TE R L EVI I fl f ,\SS<lLI I\ Il llW LLI S 

Sampling method Submersible pump (~ladder pump (low flow) ] 

Tap Bailer 

Pump intake or bailer set at 

Tubing (type: ). (New orf eviously used } was used to collect all samples 

and all field measurements yes r no ). Tubing used only for __ /}1 __ 4-__,_ _____________ _ 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (IJmhos/cm) ec1 (NTU) (gallons) (gpm) 

/J{-50 _']_._!!!_ Attr/10 /7. {, f) I (Qty ~ I!SO_UtJ- / ~~-- -

j.f;"OO 7 I 1-IR ~e0 /7.5"" 0./7 0.0 ~ 

----

Pumping Start Time lt./ .3!5 WL Pumping End Time ____ _ WL ___ _ 

Comments: W~ · C-~ - ~ ~ 

Form completed by: Aa-e&. du otZ-, Witnessed by: 

October 2014 

n~cn ~nv 14,2014 

Addendu m 06-10-177 
K:\COMMON\Rod F\Milnilor Well 5afT1)1e Form_12-11-13.doc 



DEQ 6-528

~ RAMACO 1(: ¢UJ /ltwvf,h_ 

~/"'WW(ENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point __ S_IVl--'--='!J-'7_,6"-=b'---'-'/ 2""'----c;_~--"-'--"A./...._' I.__ ____ _ Project_--"~'----'------------------------
Location ------------------------------------ W. 0.#_--=-02_0___.{--=3:::......1o::.....;3""-'-1- -_;:()'---'-7 ____ _ 

Sample ID# Date Sampled _____ '-------'-------- Time ------------ am pm 

Well Depth 1/'1. ~9ft below MP 

Date 5- I ;1.&< I t+ 
Depth to Water (below MP) /1,,81 ft 

Time lie?~ pm 

At least ____ bore volumes have been evacuated before sampling 

Sampling method Submersible pump Bladder pump (low flow) 

Tap Bailer 

Pump intake or bailer set at _____ ft below MP. 

Casing Diameter 8 in 

Casing Volume gal 
------

STIITIC WATER LEVI I OF ASSOCIATED WELLS 

1------------------ ----

~'Jbing (type: ). (New or previously used) was used to collect all samples (yes or no) ------------------
and all field measurements ( yes or no ). Tubing used only for 

EVACUATION I STABILIZATION TEST DATA 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (!Jmhos/cm) (•C) (NTU) (gallons) (gpm) 

-

--

- - - -

Pumping Start Time WL Pumping End Time ------ WL _____ _ 

Comments: 2-to 42~ --4:. __. 

h~.V 

Form completed by: Witnessed by: 

TFH62 : 925 
r~cn. Hnv 14,2014 

October 2014 Addendum 06-10-178 
U:IMonilorWell Sample Form_12-11-13doc 



DEQ 6-529

~RAMACO 

~~WWCENGINEERING 
SAMPLING INFORMATION 

Brook Mine 

1849 Terra Avenue 
Sheridan, Wyoming 82801 

(307) 672-0761 

Sampling Point 7Vt1 5'!857 3 - vu.sr- I Project __ --=~:........::::=--c_---=---=-='------------
Location - ----------------- W.O.# ciJPI BIBCf-1)7 

Sample ID# 578'5>13 -~--! Date Sampled ~I o?.;< I I¢ Time /t:?/o-6' arr(§) 

Well Depth I 'f'l. IJ() ft below MP 

Date t4 ':> I ;;l ~ I I tf 
Depth to Water (below MP) I tJZ 1¥ ft 

Time II~ m pm 

At least '11 tl bore volumes have been evacuated before sampling 

Sampling method Submersible pump {BI; dder pump (low flow) J 

Tap Bailer 

Pump intake or bailer set at 1..3:;- ft below MP. 

Casing Diameter 5 

Casing Volume '7/ /1 

in 

gal 

S Til TIC W/1 TEH lE VEL OF /ISSOC I/1 TEO WFI LS 

-r~bing (type: ?-RA-t -k;, ). ( New ortf)t'eVlously used ) was used to collect all samples 

and all field measurements yes r no ). Tubing used only for -~....::......::~11:...__ _____________ _ 

EVACUATION I STABILIZATION TEST OAT A 

Temperature Volume 
Corrected of Water Pumping 

PH Conductance Temp. Turbidity Removed Rate 
Time (units) (IJmhos/cm) ("C) (NTU) (gallons) (gpm) 

/1 ~e; ~.S'f "'I 80 I '7," ~.o( J, /?'O~L/?o~ 

/~0~ ~.87 If I !>0 /7 I 2- 2,-2Z 3.0 v 
- -

-

Pumping Start Time 1/40 WL Pumping End Time ___ _ _ WL ___ _ 

Comments: ~ C!..~ - 'UQ ~ 
~ 
/)fi'l/) .J.J.. 1&:,---1 r:: ,c- TFN 6 2/025 

_ __,L_..,-f:.A../~-~-=-----=--o;,.J-=.-L---="'........II!::.-<..3oo..=.;:.>=--------------,RHE~C 8R---J.~4j V 14 , 2 0 14 

~~< Witnessed by: Form completed by: 

October 2014 Addendum D6-1 0-179 
U:\Monilor Well Semple Form_12-11-13 doc 



DEQ 6-530

Brook Mine 
Your Environmental Monitoring Partner 

!'!!!!~~~!'!ii!i!!! Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'--•ENT: Western Water Consultants Date Reported: 5/29/2014 

1849 Terra Report ID: 51405349001 
Sheridan, WY 82801 

Work Order: 51405349 

Project: Ramaco Collection Date: 5/20/2014 3:30:00 PM 

Lab ID: s 1405349-005 Date Received: 5/20/2014 4:30:00 PM 

Client Sample ID: 578408-CRN-1 Sampler: RF 

COC: 151524 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 
pH 6.91 s.u. 05/20/2014 1530 Field 

Conductivity 2700 j.Jmhos/cm 05/20/2014 1530 Field 

Turbidity 64.7 NTU 05/20/2014 1530 Field 

Temperature 13.7 oc 05/20/2014 1530 Field 

Static Water Level 87.71 ft 05/20/2014 1530 Field 

General Parameters 
pH 7.6 0.1 s.u. 05/21/2014 1734 KV SM 4500 H B 

Electrical Conductivity 2440 5 j.Jmhos/cm 05/21/2014 1734 KV SM 25108 

Total Dissolved Solids (180) 2190 10 mg/L 05/21/2014 0414 BT SM 2540 

Solids, Total Dissolved (Calc) 1870 10 mg/L 05/29/2014 0955 JJ SM 1030E 

Alkalinity, Total (As CaC03) 613 5 mg/L 05/21/2014 1734 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 1420 mg/L 05/29/2014 0955 JJ SM 23408 

Nitrogen, Ammonia (As N) 0.6 0.1 mg/L 05/21/2014 1437 CA EPA 350.1 

'.ium Adsorption Ratio 0.9 0.1 05/29/2014 0955 JJ Calculation 

A ... ..,ns 
Alkalinity, Bicarbonate as HC03 748 5 mg/L 05/21/2014 1734 KV SM 23208 

Alkalinity, Carbonate as C03 ND 5 mg/L 05/21/20141734 KV SM 23208 

Alkalinity, Hydroxide as OH ND 5 mg/L 05/21/2014 1734 KV SM 23208 

Chloride 9 1 mg/L 05/22/2014 2023 AMB EPA 300.0 

Fluoride 0.7 0.1 mg/L 05/21/2014 1734 KV SM 4500FC 

Nitrogen, Nitrate-Nitrite (as N) ND 0.1 mg/L 05/22/2014 1321 CA EPA 353.2 

Sulfate 969 mg/L 05/22/2014 2023 AMB EPA 300.0 

Cations 
Calcium 175 mg/L 05/22/20142141 DG EPA200.7 

Magnesium 238 mg/L 05/22/2014 2141 DG EPA 200.7 

Potassium 29 mg/L 05/22/2014 2141 DG EPA200.7 

Sodium 79 mg/L 05/22/2014 2141 DG EPA200.7 

TFN62/025 
RECD NOV 14,2014 

----
These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B 
E 
J 
M 
0 
X 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL or is less than LCL 
Outside the Range of Dilutions 
Matrix Effect 

Reviewed by: ~ ~ ~ 
John Jacobs, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Page 9 of 10 

Addendum D6-10-180 



DEQ 6-531

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~:;: Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

1... _,t:NT: Western Water Consultants 

1849 Terra 

Sheridan, W{ 82801 

Project: Ramaco 

Lab ID: 81405349-005 

Client Sample ID: 578408-CRN-1 

COC: 151524 

Analyses 

Catlon/Anlon-Milliequivalents 
Bicarbonate as HC03 

Carbonate as C03 

Hydroxide as OH 

Chloride 

Fluoride 

Nitrate + Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Cation I Anion Balance 
Cation Sum 
· 'on Sum 

.1on-Anion Balance 

Dissolved Metals 
Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 
Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

Total Metals 
Iron 

Manganese 

Result 

12.26 

NO 

ND 

0.24 

0.03 

NO 

20.17 
8.73 

19.58 

0.74 

3.43 

32.52 

32.71 

0.26 

NO 

NO 

NO 

0.5 

NO 

NO 

NO 

0.13 

NO 

0.40 

NO 

NO 

NO 

NO 

NO 

0.96 

0.43 

RL Qual 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.1 

0.005 

0.1 

0.1 

0.001 

0.01 

0.01 

0.05 

0.02 

0.02 

0.001 

0.02 

0.01 

0.005 

0.01 

0.05 

0.02 

Date Reported: 5/29/2014 

Report ID: S1405349001 

Work Order: S1405349 
Collection Date: 5/20/2014 3:30:00 PM 

Date Received: 5/20/2014 4:30:00 PM 

Sampler: RF 

Matrix: Water 

Units Date Analyzed/lnit Method 

meq/L 05/29/2014 0955 JJ SM 1030E 

meq/L 05/29/2014 0955 JJ SM 1030E 

meq/L 05/29/2014 0955 JJ SM 1030E 

meq/L 05/29/2014 0955 JJ SM 1030E 

meq/L 05/29/2014 0955 JJ SM 1030E 

meq/L 05/29/2014 0955 JJ SM 1030E 
meq/L 05/29/2014 0955 JJ SM 1030E 
meq/L 05/29/2014 0955 JJ SM 1030E 

meq/L 05/29/2014 0955 JJ SM 1030E 

meq/L 05/29/2014 0955 JJ SM 1030E 

meq/L 05/29/2014 0955 JJ SM 1030E 

meq/L 05/29/2014 0955 JJ SM 1030E 

meq/L 05/29/2014 0955 JJ SM 1030E 

% 05/29/2014 0955 JJ SM 1030E 

mg/L 05/22/2014 2141 OG EPA200.7 
mg/L 05/21/2014 1504 MS EPA200.8 
mg/L 05/21/2014 1504 MS EPA200.8 

mg/L 05/22/2014 2141 OG EPA200.7 

mg/L 05/21/2014 1504 MS EPA200.8 

mg/L 05/22/2014 2141 OG EPA200.7 

mg/L 05/21/2014 1504 MS EPA200.8 

mg/L 05/22/2014 2141 OG EPA 200.7 

mg/L 05/21/2014 1504 MS EPA200.8 

mg/L 05/22/2014 2141 OG EPA200.7 

mg/L 05/28/2014 1035 cs EPA 245.1 
mg/L 05/21/2014 1504 MS EPA 200.8 
mg/L 05/22/2014 2141 OG EPA200.7 

mg/L 05/21/2014 1504 MS EPA200.8 

mg/L 05/22/2014 2141 OG EPA200.7 

mg/L 05/23/2014 1308 OG EPA200.7 

mg/L 05/23/2014 1308 DG EPA200.7 

- 1-F-N-S---U 
These results apply only to the samples tested. RL - Reporting Limit RECD NOV 14,2014 
Qualifiers: 8 

E 
J 
M 
0 
X 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL or is less than LCL 
Outside the Range of Dilutions 
Matrix Effect 

Reviewed by: ~ ~ 6a.. 
John Jacobs, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Page 10 of 10 

Addendum D6-10-181 



DEQ 6-532

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

\._,2NT: Western Water Consultants Date Reported: 6/6/2014 

1849 Terra Report 10: 81405432001 
Sheridan, Wf 82801 

Work Order: S1405432 

Project: Ramaco Collection Date: 5/22/2014 8:30:00 AM 

Lab ID: 81405432-001 Date Received: 5/23/2014 12:15:00 PM 

Client Sample ID: 578408-MST-1 Sampler: RF 

COC: 151525 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/In it Method 

Field 
pH 6.62 s.u. 05/22/2014 0830 Field 

Conductivity 1982 ~mhos/em 05/22/2014 0830 Field 
Turbidity 20.3 NTU 05/22/2014 0830 Field 
Temperature 14.5 ·c 05/22/2014 0830 Field 

Static Water Level 99.82 ft 05/22/2014 0830 Field 

General Parameters 
pH 7.8 0.1 s.u. 05/28/2014 0002 KV SM 4500 H 8 
Electrical Conductivity 1980 5 ~mhos/em 05/28/2014 0002 KV SM 25108 

Total Dissolved Solids (180) 1570 10 mg/L 05/27/2014 1400 BT SM 2540 
Solids, Total Dissolved (Calc) 1430 10 mg/L 06/05/2014 1609 JJ SM 1030E 
Alkalinity, Total (As CaC03) 462 5 mg/L 05/28/2014 0002 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 950 mg/L 06/05/2014 1609 JJ SM 23408 

Nitrogen, Ammonia (As N) 5.0 0.1 mg/L 05/27/2014 1640 CA EPA 350.1 

'ium Adsorption Ratio 1.4 0.1 06/05/2014 1609 JJ Calculation 

A ...... ns 

Alkalinity, Bicarbonate as HC03 563 5 mg/L 05/28/2014 0002 KV SM 23208 

Alkalinity, Carbonate as C03 ND 5 mg/L 05/28/2014 0002 KV SM 23208 

Alkalinity, Hydroxide as OH ND 5 mg/L 05/28/2014 0002 KV SM 23208 
Chloride 7 mg/L 05/27/2014 2049 AMB EPA300.0 
Fluoride 0.5 0.1 mg/L 05/28/2014 0002 KV SM 4500FC 
Nitrogen, Nitrate-Nitrite (as N) ND 0.1 mg/L 05/28/2014 1251 CA EPA 353.2 
Sulfate 742 1 mg/L 05/27/2014 2049 AMB EPA 300.0 

Cations 
Calcium 112 mg/L 05/27/2014 1253 DG EPA200.7 
Magnesium 163 mg/L 05/27/2014 1253 DG EPA200.7 
Potassium 27 mg/L 05/27/2014 1253 DG EPA200.7 
Sodium 101 mg/L 05/27/2014 1253 DG EPA200.7 

These results apply only to the samples tested. RL - Reporting Limit 

TFN 6 2/025 
--ffiH V 14,2014-

Qualifiers: 8 
E 
J 
M 
0 
X 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL or is less than LCL 
Outside the Range of Dilutions 
Matrix Effect 

Reviewed by: -~ ~ e.a. 
John Jacobs, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Page 1 of 12 

Addendum D6-10-182 



DEQ 6-533

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~~ Inter-Mountain Labs------------ ------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

I 
'- _.~NT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: 

Lab ID: 

Ramaco 

81405432-001 

Client Sample ID: 578408-MST-1 

COC: 151525 

Analyses 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 

Carbonate as C03 

Hydroxide as OH 

Chloride 

Fluoride 

Nitrate + Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Cation I Anion Balance 
Cation Sum 

· 'on Sum 

.1on-Anion Balance 

Dissolved Metals 
Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

Total Metals 
Iron 

Manganese 

These results apply only to the samples tested. 

Result 

9.23 

NO 

NO 

0.19 

0.02 

NO 

15.45 

5.60 

13.40 

0.68 

4.40 

24.45 

24.90 

0.91 

NO 

NO 

NO 

0.4 

NO 

NO 

NO 

0.37 

NO 

O.Q7 

NO 

NO 

NO 

NO 

NO 

0.77 

O.Q7 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 

RL Qual 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.1 

0.005 

0.1 

0.1 

0.001 

0.01 

0.01 

0.05 

0.02 

0.02 

0.001 

0.02 

0.01 

0.005 

0.01 

0.05 

0.02 

Date Reported: 6/6/2014 

Report ID: 81405432001 

Work Order: 81405432 

Collection Date: 5/22/2014 8:30:00 AM 

Date Received: 5/23/201412:15:00 PM 

Sampler: RF 

Matrix: Water 

Units Date Analyzedllnit Method 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

% 06/05/2014 1609 JJ SM 1030E 

mg/L 05/27/20141253 OG EPA 200.7 

mg/L 05/24/2014 0507 MS EPA200.8 

mg/L 05/24/2014 0507 MS EPA 200.8 

mg/L 05/27/2014 1253 OG EPA200.7 

mg/L 05/24/2014 0507 MS EPA200.8 

mg/L 05/27/2014 1253 OG EPA 200.7 

mg/L 05/24/2014 0507 MS EPA200.8 

mg/L 05/27/2014 1253 OG EPA200.7 

mg/L 05/24/2014 0507 MS EPA 200.8 

mg/L 05/27/2014 1253 OG EPA200.7 

mg/L 06/05/2014 1006 CJB EPA245.1 

mg/L 05/24/2014 0507 MS EPA200.8 

mg/L 05/27/20141253 OG EPA200.7 

mg/L 05/24/2014 0507 MS EPA200.8 

mg/L 05/27/2014 1253 OG EPA200.7 

mg/L 05/28/2014 2003 OG EPA200.7 

mg/L 05/28/2014 2003 OG EPA 200.7 

IFN 6 2/025 
RL - Reporting Limit RECD NOV 14 ,2011 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~~~~ 
John Jacobs, Project Manager 

October 2014 

S Spike Recovery outside accepted recovery limits 

Page 2 of 12 

Addendum 06-10-183 



DEQ 6-534

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'- _,ENT: Western Water Consultants Date Reported: 5/29/2014 
1849 Terra Report ID: 51405349001 
Sheridan, WY 82801 

Work Order: 51405349 
Project: Ramaco Collection Date: 5/20/2014 2:00:00 PM 
LabiD: s 1405349-004 Date Received: 5/20/2014 4:30:00 PM 
Client Sample ID: 578409-CRN-OB-1 Sampler: RF 
COC: 151524 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 

pH 7.38 s.u. 05/20/2014 1400 Field 

Conductivity 1944 !Jmhos/cm 05/20/2014 1400 Field 

Turbidity 3.90 NTU 05/20/20141400 Field 

Temperature 14.6 oc 05/20/2014 1400 Field 

Static Water Level 89.87 ft 05/20/2014 1400 Field 

General Parameters 

pH 7.9 0.1 s.u. 05/21/2014 1723 KV SM 4500 H B 

Electrical Conductivity 1950 5 !Jmhos/cm 05/21/2014 1723 KV SM 2510B 

Total Dissolved Solids (180) 1410 10 mg/L 05/21/2014 0413 BT SM 2540 

Solids, Total Dissolved (Calc) 1390 10 mg/L 05/29/2014 0955 JJ SM 1030E 

Alkalinity, Total (As CaC03) 510 5 mg/L 05/21/2014 1723 KV SM 2320B 

Hardness, Calcium/Magnesium (As CaC03) 588 1 mg/L 05/29/2014 0955 JJ SM 2340B 

Nitrogen, Ammonia (As N) 5.2 0.1 mg/L 05/21/2014 1436 CA EPA 350.1 

lium Adsorption Ratio 4.2 0.1 05/29/2014 0955 JJ Calculation 

A . .. ... ns 

Alkalinity, Bicarbonate as HC03 622 5 mg/L 05/21/2014 1723 KV SM 2320B 

Alkalinity, Carbonate as C03 ND 5 mg/L 05/21/2014 1723 KV SM 2320B 

Alkalinity, Hydroxide as OH ND 5 mg/L 05/21/2014 1723 KV SM 2320B 

Chloride 10 1 mg/L 05/22/2014 2009 AMB EPA 300.0 

Fluoride 0.6 0.1 mg/L 05/21/2014 1723 KV SM 4500FC 

Nitrogen, Nitrate-Nitrite (as N) ND 0.1 mg/L 05/22/2014 1319 CA EPA 353.2 

Sulfate 637 mg/L 05/22/2014 2009 AMB EPA 300.0 

Cations 

Calcium 91 mg/L 05/22/2014 2128 DG EPA 200.7 

Magnesium 88 mg/L 05/22/2014 2128 DG EPA200.7 

Potassium 20 mg/L 05/22/2014 2128 DG EPA200.7 

Sodium 235 mg/L 05/22/2014 2128 DG EPA200.7 

TFN62/025 
These results apply only to the samples tested. RL - Reporting Limit 

:e-tH% 1-4 ' 2 0 14-
Qualifiers: B Analyte detected in the associated Method Blank 

E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~ "C e.-a. 
John Jacobs, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

Page 7 of 10 

Addendum D6-10-184 



DEQ 6-535

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~!i! Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-.cNT: Western Water Consultants Date Reported: 5/29/2014 

1849 Terra Report ID: 81405349001 
Sheridan, WY 82801 

Work Order: 81405349 

Project: Ramaco Collection Date: 5/20/2014 2 :00:00 PM 

Lab ID: s 1405349-004 Date Received: 5/20/2014 4 :30:00 PM 

Client Sample ID: 578409-CRN-08-1 Sampler: RF 

COC: 151524 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Catlon/Anlon-Milliequivalents 

Bicarbonate as HC03 10.19 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Carbonate as C03 ND 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Hydroxide as OH ND 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Chloride 0.26 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Fluoride 0.03 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Nitrate + Nitrite as N ND 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Sulfate 13.26 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Calcium 4.54 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Magnesium 7.20 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Potassium 0.50 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Sodium 10.20 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Cation I Anion Balance 

Cation Sum 22.83 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

· '?n Sum 23.75 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

.• on-Anion Balance 1.98 0.01 % 05/29/2014 0955 JJ SM 1030E 

Dissolved Metals 

Aluminum ND 0.1 mg/L 05/22/2014 2128 DG EPA200.7 

Arsenic ND 0.005 mg/L 05/21/2014 1459 MS EPA 200.8 

Barium ND 0.1 mg/L 05/21/2014 1459 MS EPA 200.8 

Boron 0.2 0.1 mg/L 05/22/2014 2128 DG EPA 200.7 

Cadmium ND 0.001 mg/L 05/21/2014 1459 MS EPA200.8 

Chromium ND 0.01 mg/L 05/22/2014 2128 DG EPA 200.7 

Copper ND 0.01 mg/L 05/21/2014 1459 MS EPA200.8 

Iron ND 0.05 mg/L 05/22/2014 2128 DG EPA200.7 

Lead ND 0.02 mg/L 05/21/2014 1459 MS EPA200.8 

Manganese 0.11 0.02 mg/L 05/22/2014 2128 DG EPA 200.7 

Mercury ND 0.001 mg/L 05/28/2014 1028 cs EPA 245.1 

Molybdenum ND 0.02 mg/L 05/21/2014 1459 MS EPA200.8 

Nickel ND 0.01 mg/L 05/22/2014 2128 DG EPA200.7 

Selenium ND 0.005 mg/L 05/21/2014 1459 MS EPA200.8 

Zinc ND 0.01 mg/L 05/22/2014 2128 DG EPA200.7 

Total Metals 
Iron 0.33 0.05 mg/L 05/23/2014 1259 DG EPA200.7 

Manganese 0.12 0.02 mg/L 05/23/2014 1259 DG EPA200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 

E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 

__ ...... - ---- -· 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~ ~ 6a 
John Jacobs, Project Manager 

October 2014 

S Spike Recovery outside accepted recovery limits 

TFNB 2: 025 
n~cn ,~ 14,2014 
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Addendum D6-10-185 



DEQ 6-536

Brook Mine 
Your Environmental Monitoring Partner 

~~!@~!~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

,._,ENT: Western Water Consultants Date Reported: 5/29/2014 

1849 Terra Report ID: 51405349001 
Sheridan, WY 82801 

Work Order: 51405349 

Project: Ramaco Collection Date: 5/20/2014 1:10:00 PM 

Lab ID: s 1405349-003 Date Received: 5/20/2014 4:30:00 PM 

Client Sample ID: 578409-MST-1 Sampler: RF 

COC: 151524 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 

pH 7.82 s.u. 05/20/2014 1310 Field 

Conductivity 2390 iJmhos/cm 05/20/2014 1310 Field 

Turbidity 0.36 NTU 05/20/2014 1310 Field 

Temperature 17.2 ·c 05/20/2014 1310 Field 

Static Water Level 100.95 ft 05/20/2014 1310 Field 

General Parameters 

pH 8.2 0.1 s.u. 05/21/2014 1710 KV SM 4500 H B 

Electrical Conductivity 2150 5 iJmhos/cm 05/21/2014 1710 KV SM 25108 

Total Dissolved Solids (180) 1520 10 mg/L 05/21/2014 0412 BT SM 2540 

Solids, Total Dissolved (Calc) 1440 10 mg/L 05/29/2014 0955 JJ SM 1030E 

Alkalinity, Total (As CaC03) 655 5 mg/L 05/21/2014 1710 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 86 1 mg/L 05/29/2014 0955 JJ SM 23408 

Nitrogen, Ammonia (As N) 3.1 0.1 mg/L 05/21/2014 1435 CA EPA 350.1 

1ium Adsorption Ratio 24.2 0.1 05/29/2014 0955 JJ Calculation 

A . ... ..ns 
Alkalinity, Bicarbonate as HC03 799 5 mg/L 05/21/20141710 KV SM 23208 

Alkalinity, Carbonate as C03 ND 5 mg/L 05/21/20141710 KV SM 23208 

Alkalinity, Hydroxide as OH ND 5 mg/L 05/21/20141710 KV SM 23208 

Chloride 9 1 mg/L 05/22/2014 1827 AMB EPA 300.0 

Fluoride 1.4 0.1 mg/L 05/21/20141710 KV SM 4500FC 

Nitrogen, Nitrate-Nitrite (as N) 0.5 0.1 mg/L 05/22/20141318 CA EPA 353.2 

Sulfate 477 mg/L 05/22/2014 1827 AMB EPA300.0 

Cations 

Calcium 15 mg/L 05/22/2014 2123 DG EPA200.7 

Magnesium 12 mg/L 05/22/2014 2123 DG EPA200.7 

Potassium 14 mg/L 05/22/2014 2123 DG EPA200.7 

Sodium 516 mg/L 05/22/2014 2123 DG EPA200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B Analyte detected in the associated Method Blank 

E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~ -c::: e.-a. 
John Jacobs, Project Manager 

October 2014 

c 
H 

Calculated Value 
Holding times for preparation or analysis exceeded 

L Analyzed by a contract laboratory 
ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

TFN6 2/0 25 
RECD RnV 14,2014 

Page 5 of 10 

Addendum D6-10-186 



DEQ 6-537

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

~ _.ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: s 1405349-003 

Client Sample ID: 578409-MST-1 

COC: 151524 

Analyses 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 

Carbonate as C03 

Hydroxide as OH 

Chloride 

Fluoride 

Nitrate + Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Cation I Anion Balance 
Cation Sum 
- 'on Sum 

.1on-Anion Balance 

Dissolved Metals 
Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

Total Metals 
Iron 

Manganese 

Result 

13.09 

NO 

NO 

0.25 

0.07 

0.03 

9.92 

0.77 

0.94 

0.36 

22.43 

24.74 

23.37 

2.83 

NO 

NO 

NO 

0.1 

NO 

NO 

NO 

NO 

NO 

0.20 

NO 

NO 

NO 

NO 

NO 

NO 

0.23 

Date Reported: 5/29/2014 

Report ID: 81405349001 

Work Order: 81405349 

Collection Date: 5/20/20141:10:00 PM 

Date Received: 5/20/2014 4:30:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 % 05/29/2014 0955 JJ SM 1030E 

0.1 mg/L 05/22/2014 2123 DG EPA 200.7 

0.005 mg/L 05/21/2014 1453 MS EPA200.8 

0.1 mg/L 05/21/2014 1453 MS EPA200.8 

0.1 mg/L 05/22/2014 2123 DG EPA 200.7 

0.001 mg/L 05/21/2014 1453 MS EPA200.8 

0.01 mg/L 05/22/2014 2123 DG EPA 200.7 

0.01 mg/L 05/21/2014 1453 MS EPA200.8 

0.05 mg/L 05/22/2014 2123 DG EPA 200.7 

0.02 mg/L 05/21/2014 1453 MS EPA200.8 

0.02 mg/L 05/22/2014 2123 DG EPA 200.7 

0.001 mg/L 05/28/2014 1022 cs EPA 245.1 

0.02 mg/L 05/21/2014 1453 MS EPA200.8 

0.01 mg/L 05/22/2014 2123 DG EPA 200.7 

0.005 mg/L 05/21/2014 1453 MS EPA200.8 

0.01 mg/L 05/22/2014 2123 DG EPA 200.7 

0.05 mg/L 05/23/2014 1257 DG EPA 200.7 

0.02 mg/L 05/23/2014 1257 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B 
E 
J 
M 
0 
X 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL or is less than LCL 
Outside the Range of Dilutions 
Matrix Effect 

Reviewed by: ~ --c:'<d'::'e.a,. 
John Jacobs, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

TFN62/025 
RECD NOV 14,2014 

Page 6 of 10 

Addendum 06-10-187 



DEQ 6-538

Brook Mine 
Your Environmental Monitoring Partner 

~!oi!!~~~~ Inter-Mountain Labs------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~ _,ENT: Western Water Consultants Date Reported: 5/29/2014 
1849 Terra 

Sheridan, WY 82801 
Report ID: 51405349001 

Work Order: 51405349 
Project: Ramaco Collection Date: 5/20/2014 12:25:00 PM 
LabiD: s 1405349-002 Date Received: 5/20/2014 4:30:00 PM 

Client Sample ID: 578409-UBN-1 Sampler: RF 
COC: 151524 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 
pH 7.79 s.u. 05/20/2014 1225 Field 

Conductivity 3990 ~mhos/em 05/20/2014 1225 Field 
Turbidity 1.01 NTU 05/20/2014 1225 Field 
Temperature 14.5 ·c 05/20/2014 1225 Field 

Static Water Level 110.40 ft 05/20/2014 1225 Field 

General Parameters 
pH 8.1 0.1 s.u. 05/21/2014 1659 KV SM4500 H 8 
Electrical Conductivity 3620 5 ~mhos/em 05/21/2014 1659 KV SM 25108 
Total Dissolved Solids (180) 2830 10 mg/L 05/21/2014 0411 8T SM 2540 
Solids, Total Dissolved (Calc) 2790 10 mg/L 05/29/2014 0955 JJ SM 1030E 

Alkalinity, Total (As CaC03) 466 5 mg/L 05/27/2014 1528 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 522 1 mg/L 05/29/2014 0955 JJ SM 23408 
Nitrogen, Ammonia (As N) 2.2 0.1 mg/L 05/21/2014 1434 CA EPA 350.1 

1ium Adsorption Ratio 13.5 0.1 05/29/2014 0955 JJ Calculation 

A •.. .inS 
Alkalinity, Bicarbonate as HC03 569 5 mg/L 05/27/2014 1528 KV SM 23208 
Alkalinity, Carbonate as C03 NO 5 mg/L 05/27/2014 1528 KV SM 23208 
Alkalinity, Hydroxide as OH NO 5 mg/L 05/27/2014 1528 KV SM 23208 
Chloride 28 mg/L 05/28/2014 0358 AMB EPA 300.0 
Fluoride 1.0 0.1 mg/L 05/21/2014 1659 KV SM 4500FC 
Nitrogen, Nitrate-Nitrite (as N) 3.2 0.1 mg/L 05/22/2014 1317 CA EPA 353.2 
Sulfate 1560 mg/L 05/22/2014 1813 AM8 EPA 300.0 

Cations 
Calcium 85 mg/L 05/28/2014 1158 DG EPA 200.7 
Magnesium 75 mg/L 05/28/2014 1158 DG EPA200.7 
Potassium 35 mg/L 05/22/2014 2121 DG EPA200.7 
Sodium 707 mg/L 05/28/2014 1158 DG EPA 200.7 

These results apply only to the samples tested. RL- Reporting Limit 
Qualifiers: B 

E 
J 
M 
0 
X 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL or is less than LCL 
Outside the Range of Dilutions 
Matrix Effect 

Reviewed by: ~ --c~e-a. 
John Jacobs, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

TFN62/025 
RECD NOV 14,2014 

Page 3 of 10 

Addendum 06-10-188 



DEQ 6-539

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~!i! Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

-.. _,fNT: Western Water Consultants Date Reported: 5/29/2014 
1849 Terra 

Sheridan, WY 82801 
Report ID: 81405349001 

Work Order: 81405349 
Project: Ramaco Collection Date: 5/20/201412:25:00 PM 

LabiD: s 1405349-002 Date Received: 5/20/2014 4:30:00 PM 

Client Sample ID: 578409-UBN-1 Sampler: RF 

COC: 151524 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Catlon/Anion-Milliequivalents 

Bicarbonate as HC03 9.32 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Carbonate as C03 NO 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Hydroxide as OH NO 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Chloride 0.77 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Fluoride 0.05 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Nitrate + Nitrite as N 0.22 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Sulfate 32.53 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Calcium 4.24 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Magnesium 6.18 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Potassium 0.88 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Sodium 30.77 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

Cation I Anion Balance 

Cation Sum 42.24 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 
· ;on Sum 42.92 0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

,ion-Anion Balance 0.79 0.01 % 05/29/2014 0955 JJ SM 1030E 

Dissolved Metals 
Aluminum ND 0.1 mg/L 05/22/2014 2121 OG EPA 200.7 

Arsenic ND 0.005 mg/L 05/21/2014 1437 MS EPA200.8 

Barium NO 0.1 mg/L 05/21/2014 1437 MS EPA200.8 

Boron 0.5 0.1 mg/L 05/22/2014 2121 OG EPA200.7 

Cadmium ND 0.001 mg/L 05/21/2014 1437 MS EPA200.8 

Chromium ND 0.01 mg/L 05/22/2014 2121 DG EPA 200.7 

Copper ND 0.01 mg/L 05/21/2014 1437 MS EPA200.8 

Iron NO 0.05 mg/L 05/22/2014 2121 DG EPA200.7 

Lead ND 0.02 mg/L 05/21/2014 1437 MS EPA200.8 

Manganese 0.36 0.02 mg/L 05/27/2014 1149 DG EPA 200.7 

Mercury NO 0.001 mg/L 05/28/2014 1020 cs EPA 245.1 

Molybdenum 0.03 0.02 mg/L 05/21/2014 1437 MS EPA200.8 

Nickel 0.03 0.01 mg/L 05/22/2014 2121 OG EPA 200.7 

Selenium 0.005 0.005 mg/L 05/21/2014 1437 MS EPA200.8 

Zinc ND 0.01 mg/L 05/22/2014 2121 DG EPA 200.7 

Total Metals 
Iron ND 0.05 mg/L 05/23/2014 1250 OG EPA 200.7 

Manganese 0.58 0.02 mg/L 05/23/2014 1250 DG EPA200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B Analyte detected In the associated Method Blank C Calculated Value 

E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~ ~ 
John Jacobs, Project Manager 

October 2014 

S Spike Recovery outside accepted recovery limits 

TFN 6 2/025 
RECD NOV 14,2014 

Page 4 of 10 

Addendum 06-10-189 



DEQ 6-540

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs --------------------------------___;. __ _ 
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

l.. __ ,cNT: Western Water Consultants Date Reported: 5/29/2014 
1849 Terra Report ID: 51405349001 
Sheridan, WY 82801 

Work Order: 51405349 
Project: Ramaco Collection Date: 5/20/2014 10:30:00 AM 
Lab ID: 51405349-001 Date Received: 5/20/2014 4:30:00 PM 
Client Sample ID: 578415-MST/CRN-1 Sampler: RF 
COC: 151524 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 

pH 7.91 s.u. 05/20/2014 1 030 Field 

Conductivity 1778 1-Jmhos/cm 05/20/2014 1 030 Field 

Turbidity 3.55 NTU 05/20/2014 1 030 Field 

Temperature 15.1 oc 05/20/2014 1 030 Field 

Static Water Level 121 .23 ft 05/20/2014 1 030 Field 

General Parameters 
pH 8.3 0.1 s.u . 05/21/2014 1647 KV SM 4500 H B 

Electrical Conductivity 1750 5 1-Jmhos/cm 05/21/2014 1647 KV SM 25108 

Total Dissolved Solids (180) 1210 10 mg/L 05/21/2014 0410 BT SM 2540 

Solids, Total Dissolved (Calc) 1160 10 mg/L 05/29/2014 0955 JJ SM 1030E 

Alkalinity, Total (As CaC03) 710 5 mg/L 05/21/2014 1647 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 43 1 mg/L 05/29/2014 0955 JJ SM 23408 

Nitrogen, Ammonia (As N) 2.3 0.1 mg/L 05/21/2014 1433 CA EPA 350.1 

'ium Adsorption Ratio 29.0 0.1 05/29/2014 0955 JJ Calculation 

A •. .-.... ns 

Alkalinity, Bicarbonate as HC03 859 5 mg/L 05/21/2014 1647 KV SM 23208 

Alkalinity, Carbonate as C03 ND 5 mg/L 05/21/2014 1647 KV SM 23208 

Alkalinity, Hydroxide as OH ND 5 mg/L 05/21/2014 1647 KV SM 23208 

Chloride 11 mg/L 05/22/2014 1758 AMB EPA 300.0 

Fluoride 2.0 0.1 mg/L 05/21/2014 1647 KV SM 4500FC 

Nitrogen, Nitrate-Nitrite (as N) ND 0.1 mg/L 05/21/2014 1058 CA EPA 353.2 

Sulfate 263 mg/L 05/22/2014 1758 AMB EPA 300.0 

Cations 

Calcium 9 mg/L 05/22/2014 2119 DG EPA 200.7 

Magnesium 5 mg/L 05/22/2014 2119 DG EPA 200.7 

Potassium 9 mg/L 05/22/20142119 DG EPA 200.7 

Sodium 434 mg/L 05/22/2014 2119 DG EPA200.7 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers : B 
E 
J 
M 
0 
X 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL or is less than LCL 
Outside the Range of Dilutions 
Matrix Effect 

Reviewed by: ~-~-==""· ....,L_ __ ~ _______ _ 
John Jacobs, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

TFN 6 2/025 
RECD NOV 14,2014 

Page 1 of 10 

Addendum D6-10-190 



DEQ 6-541

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~iii! Inter-Mountain Labs --------------------------------_.: __ _ 
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-.ENT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: Ramaco 

Lab ID: 81405349-001 

Client Sample ID: 578415-MST /CRN-1 

COC: 151524 

Analyses Result 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 14.07 

Carbonate as C03 ND 

Hydroxide as OH ND 

Chloride 0.31 

Fluoride 0.10 

Nitrate + Nitrite as N ND 

Sulfate 5.47 

Calcium 0.45 

Magnesium 0.39 

Potassium 0.23 

Sodium 18.88 

Cation I Anion Balance 
Cation Sum 20.13 

· 'on Sum 20.10 

.1on-Anion Balance 0.07 

Dissolved Metals 
Aluminum ND 

Arsenic ND 

Barium ND 

Boron ND 

Cadmium ND 

Chromium ND 

Copper ND 

Iron 0.15 

Lead ND 

Manganese 0.07 

Mercury ND 

Molybdenum ND 

Nickel ND 

Selenium 0.005 

Zinc ND 

Total Metals 
Iron 0.35 

Manganese 0.08 

These results apply only to the samples tested. 
Qualifiers: B Analyte detected in the associated Method Blank 

E Value above quantitation range 
J Analyte detected below quantitation limits 

Date Reported: 5/29/2014 

Report ID: 81405349001 

Work Order: 81405349 

Collection Date: 5/20/2014 10:30:00 AM 

Date Received: 5/20/2014 4:30:00 PM 

Sampler: RF 

Matrix: Water 

RL Qual Units Date Analyzed/lnit Method 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 meq/L 05/29/2014 0955 JJ SM 1030E 

0.01 % 05/29/2014 0955 JJ SM 1030E 

0.1 mg/L 05/22/20142119 DG EPA200.7 

0.005 mg/L 05/21/2014 1416 MS EPA 200.8 

0.1 mg/L 05/21/2014 1416 MS EPA 200.8 

0.1 mg/L 05/22/20142119 DG EPA200.7 

0.001 mg/L 05/21/2014 1416 MS EPA 200.8 

0.01 mg/L 05/22/20142119 DG EPA 200.7 

0.01 mg/L 05/21/2014 1416 MS EPA 200.8 

0.05 mg/L 05/22/20142119 DG EPA200.7 

0.02 mg/L 05/21/2014 1416 MS EPA 200.8 

0.02 mg/L 05/22/20142119 DG EPA200.7 

0.001 mg/L 05/28/2014 1018 cs EPA 245.1 

0.02 mg/L 05/21/2014 1416 MS EPA 200.8 

0.01 mg/L 05/22/20142119 DG EPA200.7 

0.005 mg/L 05/21/2014 1416 MS EPA 200.8 

0.01 mg/L 05/22/2014 2119 DG EPA 200.7 

0.05 mg/L 05/23/2014 1246 DG EPA200.7 

0.02 mg/L 05/23/2014 1246 DG EPA200.7 

RL - Reporting Limit 
C Calculated Value 
H Holding times for preparation or analysis exceeded 

Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~'C':'~~ 
John Jacobs, Project Manager 

October 2014 

S Spike Recovery outside accepted recovery limits 

TFN 6 2/025 
RECD NOV 14,2014 

Page 2 of 10 

Addendum 06-10-191 



DEQ 6-542

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

~_.fNT: Western Water Consultants Date Reported: 6/6/2014 
1849 Terra Report ID: 81405432001 
Sheridan, WY 82801 

Work Order: 81405432 
Project: Ramaco Collection Date: 5/22/2014 9:50:00 AM 
LabiD: s 1405432-002 Date Received: 5/23/201412:15:00 PM 
Client Sample ID: 578417-CRN-1 Sampler: RF 
COC: 151525 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 

pH 7.56 s.u . 05/22/2014 0950 Field 

Conductivity 1375 1Jmhos/cm 05/22/2014 0950 Field 

Turbidity 998 NTU 05/22/2014 0950 Field 

Temperature 18.0 ·c 05/22/2014 0950 Field 

Static Water Level 133.55 ft 05/22/2014 0950 Field 

General Parameters 

pH 8.3 0.1 s.u. 05/28/2014 0014 KV SM 4500 H B 

Electrical Conductivity 1370 5 1Jmhos/cm 05/28/2014 0014 KV SM 25108 

Total Dissolved Solids (180) 870 10 mg/L 05/27/2014 1401 BT SM 2540 

Solids, Total Dissolved (Calc) 850 10 mg/L 06/05/2014 1609 JJ SM 1030E 

Alkalinity, Total (As CaC03) 430 5 mg/L 05/28/2014 0014 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 143 mg/L 06/05/2014 1609 JJ SM 23408 

Nitrogen, Ammonia (As N) 0.5 0.1 mg/L 05/27/2014 1641 CA EPA 350.1 
1ium Adsorption Ratio 8.9 0.1 06/05/2014 1609 JJ Calculation 

A ...... ns 

Alkalinity, Bicarbonate as HC03 513 5 mg/L 05/28/2014 0014 KV SM 23208 

Alkalinity, Carbonate as C03 6 5 mg/L 05/28/2014 0014 KV SM 23208 

Alkalinity, Hydroxide as OH ND 5 mg/L 05/28/2014 0014 KV SM 23208 

Chloride 7 mg/L 05/27/2014 2102 AMB EPA 300.0 

Fluoride 1.8 0.1 mg/L 05/28/2014 0014 KV SM 4500FC 

Nitrogen, Nitrate-Nitrite (as N) 4.6 0.1 mg/L 05/28/2014 1252 CA EPA 353.2 

Sulfate 258 1 mg/L 05/27/2014 2102 AMB EPA 300.0 

Cations 
Calcium 17 mg/L 05/27/2014 1255 DG EPA 200.7 

Magnesium 24 mg/L 05/27/2014 1255 DG EPA 200.7 

Potassium 15 mg/L 05/27/2014 1255 DG EPA 200.7 

Sodium 245 mg/L 05/27/2014 1255 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B 
E 
J 
M 
0 
X 

Analyte detected in the associated Method Blank 
Value above quantitation range 
Analyte detected below quantitation limits 
Value exceeds Monthly Ave or MCL or is less than LCL 
Outside the Range of Dilutions 
Matrix Effect 

Reviewed by: ~ -"C<::f:-::~ 
John Jacobs, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis• exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

TFN62/025 
RECD NOV 14,2014 

Page 3 of 12 

Addendum D6-10-192 



DEQ 6-543

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 
I 

\.. _ ,e:NT: Western Water Consultants 

1849 Terra 

Sheridan, WY 82801 

Project: 

Lab ID: 

Ramaco 

81405432-002 

Client Sample ID: 578417-CRN-1 

COC: 151525 

Analyses 

Catlon/Anion-Milliequivalents 
Bicarbonate as HC03 

Carbonate as C03 

Hydroxide as OH 

Chloride 

Fluoride 

Nitrate + Nitrite as N 

Sulfate 

Calcium 

Magnesium 

Potassium 

Sodium 

Cation I Anion Balance 
Cation Sum 

· 'on Sum 

.len-Anion Balance 

Dissolved Metals 
Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

Selenium 

Zinc 

Total Metals 
Iron 

Manganese 

These results apply only to the samples tested. 

Result 

8.40 

0.19 

ND 

0.20 

0.09 

0.33 

5.37 

0.87 

1.99 

0.37 

10.67 

13.95 

14.61 

2.29 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

12.9 

0.10 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 

RL Qual 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.1 

0.005 

0.1 

0.1 

0.001 

0.01 

0.01 

0.05 

0.02 

0.02 

0.001 

0.02 

0.01 

0.005 

0.01 

0.05 

0.02 

Date Reported: 6/6/2014 

Report ID: 81405432001 

Work Order: 81405432 

Collection Date: 5/22/2014 9 :50:00 AM 

Date Received: 5/23/2014 12:15:00 PM 

Sampler: RF 

Matrix: Water 

Units Date Analyzed/lnit Method 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

meq/L 06/05/2014 1609 JJ SM 1030E 

% 06/05/2014 1609 JJ SM 1030E 

mg/L 05/27/2014 1255 DG EPA200.7 

mg/L 05/24/2014 0523 MS EPA200.8 

mg/L 05/24/2014 0523 MS EPA 200.8 

mg/L 05/27/2014 1255 DG EPA200.7 

mg/L 05/24/2014 0523 MS EPA 200.8 

mg/L 05/27/2014 1255 DG EPA200.7 

mg/L 05/24/2014 0523 MS EPA200.8 

mg/L 05/27/2014 1255 DG EPA200.7 

mg/L 05/24/2014 0523 MS EPA200.8 

mg/L 05/27/2014 1255 DG EPA 200.7 

mg/L 06/05/2014 1008 CJB EPA 245.1 

mg/L 05/24/2014 0523 MS EPA200.8 

mg/L 05/27/2014 1255 DG EPA200.7 

mg/L 05/24/2014 0523 MS EPA 200.8 

mg/L 05/27/2014 1255 DG EPA200.7 

mg/L 05/28/2014 2005 DG EPA 200.7 

mg/L 05/28/2014 2005 DG EPA200.7 

RL - Reporting Limit 
C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~ ~ e.-a. 
John Jacobs, Project Manager 

October 2014 

S Spike Recovery outside accepted recovery limits 

TFN 6 2/025 
RECD NOV 14,2014 

Page 4 of 12 

Addendum 06-10-193 



DEQ 6-544

1673 Terra Avenue, Sheridan, Wyoming 82801 

Sample Analysis Report 

\._,fNT: Western Water Consultants Date Reported: 6/6/2014 
1849 Terra Report ID: 81405432001 
Sheridan, WY 82801 

Work Order: 81405432 
Project: Ramaco Collection Date: 5/23/2014 11:10:00 AM 
Lab ID: 81405432-006 Date Received: 5/23/2014 12:15:00 PM 
Client Sample ID: 578511-CRN-1 Sampler: RF 
COC: 151525 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 

pH 7.42 s.u. 05/23/2014 1110 Field 

Conductivity 4050 iJmhos/cm 05/23/2014 1110 Field 

Turbidity 88.5 NTU 05/23/2014 1110 Field 

Temperature 18.2 ·c 05/23/2014 111 0 Field 

Static Water Level 119.58 ft 05/23/2014 1110 Field 

General Parameters 

pH 8.2 0.1 s.u. 05/28/2014 0103 KV SM4500 H B 

Electrical Conductivity 3810 5 iJmhos/cm 05/28/2014 0103 KV SM 25108 

Total Dissolved Solids (180) 2650 10 mg/L 05/27/2014 1406 BT SM 2540 

Solids, Total Dissolved (Calc) 2740 10 mg/L 06/05/2014 1609 JJ SM 1030E 

Alkalinity, Total (As CaC03) 823 5 mg/L 05/28/2014 0103 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 581 mg/L 06/05/2014 1609 JJ SM 23408 

Nitrogen, Ammonia (As N) 6.4 0.1 mg/L 05/27/2014 1645 CA EPA 350.1 

'ium Adsorption Ratio 12.4 0.1 06/05/2014 1609 JJ Calculation 

Ao ..... ns 

Alkalinity, Bicarbonate as HC03 1000 5 mg/L 05/28/2014 0103 KV SM 23208 

Alkalinity, Carbonate as C03 ND 5 mg/L 05/28/2014 0103 KV SM 23208 

Alkalinity, Hydroxide as OH ND 5 mg/L 05/28/2014 0103 KV SM 23208 

Chloride 27 mg/L 05/27/2014 2158 AMB EPA 300.0 

Fluoride 0.9 0.1 mg/L 05/28/2014 0103 KV SM 4500FC 

Nitrogen, Nitrate-Nitrite (as N) ND 0.1 mg/L 05/28/2014 1151 CA EPA 353.2 

Sulfate 1340 mg/L 05/27/2014 2158 AMB EPA 300.0 

Cations 

Calcium 78 mg/L 05/27/20141325 DG EPA200.7 

Magnesium 94 mg/L 05/27/20141325 DG EPA200.7 

Potassium 25 mg/L 05/27/20141325 DG EPA200.7 

Sodium 690 mg/L 05/27/20141325 DG EPA200.7 

These results apply only to the samples tested. RL - Reporting Limit 

Qualifiers: B Analyte detected in the associated Method Blank 
E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~ ~C;t=-::~ 
John Jacobs, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
s Spike Recovery outside accepted recoveT 1rr B 2 / O 2 5 

RECD NOV 14,2014 
Page 11 of 12 

Addendum 06-10-194 



DEQ 6-545

Brook Mine 
Your Environmental Monitoring Partner 

~i!!oi!!~~~!ii!! Inter-Mountain Labs --------------------------------___:. __ _ 
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~__,fNT: Western Water Consultants Date Reported: 6/6/2014 
1849 Terra 
Sheridan, WY 82801 

Report ID: 51405432001 

Work Order: S1405432 
Project: Ramaco Collection Date: 5/23/2014 11 :10:00 AM 
LabiD: 51405432-006 Date Received: 5/23/2014 12:15:00 PM 
Client Sample ID: 578511-CRN-1 Sampler: RF 
COC: 151525 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 16.46 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Carbonate as C03 NO 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Hydroxide as OH NO 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Chloride 0.74 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Fluoride 0.04 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Nitrate + Nitrite as N NO 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Sulfate 27.80 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Calcium 3.87 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Magnesium 7.74 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Potassium 0.64 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Sod ium 30.00 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Cation I Anion Balance 

Cation Sum 42.72 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

· 'on Sum 45.05 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

.1on-Anion Balance 2.65 0.01 % 06/05/2014 1609 JJ SM 1030E 

Dissolved Metals 

Aluminum NO 0.1 mg/L 05/27/20141325 OG EPA 200.7 

Arsenic NO 0.005 mg/L 05/24/2014 0545 MS EPA200.8 

Barium NO 0.1 mg/L 05/24/2014 0545 MS EPA200.8 

Boron 0.2 0.1 mg/L 05/27/2014 1325 OG EPA200.7 

Cadmium NO 0.001 mg/L 05/24/2014 0545 MS EPA200.8 

Chromium NO 0.01 mg/L 05/27/2014 1325 OG EPA 200.7 

Copper NO 0.01 mg/L 05/24/2014 0545 MS EPA200.8 

Iron 0.18 0.05 mg/L 05/27/2014 1325 OG EPA200.7 

Lead NO 0.02 mg/L 05/24/2014 0545 MS EPA200.8 

Manganese 0.47 0.02 mg/L 05/27/2014 1325 OG EPA 200.7 

Mercury NO 0.001 mg/L 06/05/2014 1019 CJB EPA245.1 

Molybdenum NO 0.02 mg/L 05/24/2014 0545 MS EPA200.8 

Nickel NO 0.01 mg/L 05/27/2014 1325 OG EPA 200.7 

Selenium NO 0.005 mg/L 05/24/2014 0545 MS EPA200.8 

Zinc NO 0.01 mg/L 05/27/2014 1325 OG EPA 200.7 

Total Metals 
Iron 1.63 0.05 mg/L 05/28/2014 2014 OG EPA 200.7 

Manganese 0.51 0.02 mg/L 05/28/2014 2014 OG EPA200.7 

---
These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 

E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~ ---c<::f:::6a. 
John Jacobs, Project Manager 

October 2014 

S Spike Recovery outside accepted recovery limits 

TFN 6 2/025 
RECD NOV 14,2014 

Page 12 of 12 

Addendum 06-10-195 



DEQ 6-546

Brook Mine 
Your Environmental Monitoring Partner 

~~~~!iii!i!!i! Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'- _,ENT: Western Water Consultants Date Reported: 6/6/2014 

1849 Terra Report ID: 51405432001 
Sheridan, WY 82801 

Work Order: S1405432 

Project: Ramaco Collection Date: 5/22/2014 1:35:00 PM 

LabiD: 51405432-004 Date Received: 5/23/2014 12:15:00 PM 

Client Sample ID: 578512-AL-1 Sampler: RF 

COC: 151525 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 
pH 7.33 s.u. 05/22/2014 1335 Field 

Conductivity 5530 1Jmhos/cm 05/22/2014 1335 Field 

Turbidity 21.6 NTU 05/22/2014 1335 Field 

Temperature 16.3 ·c 05/22/2014 1335 Field 

Static Water Level 3.61 ft 05/22/2014 1335 Field 

General Parameters 
pH 8.1 0.1 s.u. 05/28/2014 0038 KV SM4500 H B 

Electrical Conductivity 5190 5 1Jmhos/cm 05/28/2014 0038 KV SM 25108 

Total Dissolved Solids (180) 5300 10 mg/L 05/27/2014 1403 BT SM 2540 

Solids, Total Dissolved (Calc) 4680 10 mg/L 06/05/2014 1609 JJ SM 1030E 

Alkalinity, Total (As CaC03) 655 5 mg/L 05/29/2014 1506 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 2640 1 mg/L 06/05/2014 1609 JJ SM 23408 

Nitrogen, Ammonia (As N) 0.2 0.1 mg/L 05/27/2014 1643 CA EPA 350.1 

1ium Adsorption Ratio 3.6 0.1 06/05/2014 1609 JJ Calculation 

A ...... ns 
Alkalinity, Bicarbonate as HC03 799 5 mg/L 05/29/2014 1506 KV SM 23208 

Alkalinity, Carbonate as C03 ND 5 mg/L 05/29/2014 1506 KV SM 23208 

Alkalinity, Hydroxide as OH ND 5 mg/L 05/29/2014 1506 KV SM 23208 

Chloride 16 1 mg/L 05/29/2014 1205 AMB EPA 300.0 

Fluoride 0.8 0.1 mg/L 05/28/2014 0038 KV SM 4500FC 

Nitrogen, Nitrate-Nitrite (as N) ND 0.1 mg/L 05/28/2014 1149 CA EPA 353.2 

Sulfate 3050 mg/L 05/29/2014 1205 AMB EPA 300.0 

Cations 
Calcium 324 mg/L 05/29/2014 1713 DG EPA 200.7 

Magnesium 444 mg/L 05/29/2014 1713 DG EPA 200.7 

Potassium 20 mg/L 05/29/2014 1713 DG EPA 200.7 

Sodium 431 mg/L 05/29/2014 1713 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B Analyte detected in the associated Method Blank 

E Value above quantitation range 
J Analyte detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

e-a.. 
Reviewed by: """""'----=--c...L-----------

John Jacobs, Project Manager 
October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

TFN 6 2/025 
RECD NOV 14,2014 

Page 7 of 12 

Addendum 06-10-196 



DEQ 6-547

Brook Mine 
Your Environmental Monitoring Partner 

!'!!"!!~~~~!!i! Inter-Mountain Labs --------------------------------___; __ _ 
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-.fNT: Western Water Consultants Date Reported: 6/6/2014 

1849 Terra Report ID: 51405432001 
Sheridan, WY 82801 

Work Order: 51405432 

Project: Ramaco Collection Date: 5/22/2014 1:35:00 PM 

Lab ID: 51405432-004 Date Received: 5/23/201412:15:00 PM 

Client Sample ID: 578512-AL-1 Sampler: RF 

COC: 151525 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 13.09 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Carbonate as C03 ND 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Hydroxide as OH ND 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Chloride 0.46 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Fluoride 0.04 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Nitrate + Nitrite as N ND 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Sulfate 63.46 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Calcium 16.18 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Magnesium 36.54 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Potassium 0.51 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Sodium 18.73 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Cation I Anion Balance 

Cation Sum 71.97 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

- 'on Sum 77.06 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

.1on-Anion Balance 3.41 0.01 % 06/05/2014 1609 JJ SM 1030E 

Dissolved Metals 
Aluminum ND 0.1 mg/L 05/27/20141320 DG EPA 200.7 

Arsenic ND 0.005 mg/L 05/24/2014 0534 MS EPA200.8 

Barium ND 0.1 mg/L 05/24/2014 0534 MS EPA 200.8 

Boron 0.4 0.1 mg/L 05/27/2014 1320 DG EPA200.7 

Cadmium ND 0.001 mg/L 05/24/2014 0534 MS EPA200.8 

Chromium ND 0.01 mg/L 05/27/2014 1320 DG EPA 200.7 

Copper ND 0.01 mg/L 05/24/2014 0534 MS EPA200.8 

Iron 0.86 0.05 mg/L 05/27/2014 1320 DG EPA 200.7 

Lead ND 0.02 mg/L 05/24/2014 0534 MS EPA 200.8 

Manganese 1.72 0.02 mg/L 05/27/2014 1320 DG EPA 200.7 

Mercury ND 0.001 mg/L 06/05/2014 1012 CJB EPA 245.1 

Molybdenum ND 0.02 mg/L 05/24/2014 0534 MS EPA200.8 

Nickel ND 0.01 mg/L 05/27/2014 1320 DG EPA 200.7 

Selenium ND 0.005 mg/L 05/24/2014 0534 MS EPA200.8 

Zinc ND 0.01 mg/L 05/27/2014 1320 DG EPA 200.7 

Total Metals 
Iron 5.17 0.05 mg/L 05/28/2014 2010 DG EPA 200.7 

Manganese 2.34 0.02 mg/L 05/28/2014 2010 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 

E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions 
X Matrix Effect 

John Jacobs, Project Manager 
October 2014 

S Spike Recovery outside accepted recovery limits 

TFN82/025 
RECD NOV 14,2014 

Page 8 of 12 

Addendum 06-10-197 



DEQ 6-548

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~!i! Inter-Mountain Labs --------------------------------___;_ __ _ 
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

1- _. cNT: Western Water Consultants Date Reported: 6/6/2014 

1849 Terra 

Sheridan, WY 82801 
Report ID: 81405432001 

Work Order: 81405432 

Project: Ramaco Collection Date: 5/22/2014 3:00:00 PM 

Lab ID: 81405432-005 Date Received: 5/23/2014 12:15:00 PM 

Client Sample ID: 578513-AL-1 Sampler: RF 

COC: 151525 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/In it Method 

Field 
pH 7.26 s.u. 05/22/2014 1500 Field 

Conductivity 4686 1Jmhos/cm 05/22/2014 1500 Field 

Turbidity 0.17 NTU 05/22/2014 1500 Field 

Temperature 17.5 oc 05/22/2014 1500 Field 

Static Water Level 6.18 ft 05/22/2014 1500 Field 

General Parameters 
pH 8.1 0.1 s.u. 05/28/2014 0050 KV SM4500 H B 

Electrical Conductivity 4380 5 1Jmhos/cm 05/28/2014 0050 KV SM 25108 

Total Dissolved Solids (180) 3730 10 mg/L 05/27/2014 1405 BT SM 2540 
Solids, Total Dissolved (Calc) 3920 10 mg/L 06/05/2014 1609 JJ SM 1030E 

Alkalinity, Total (As CaC03) 661 5 mg/L 05/28/2014 0050 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 2030 mg/L 06/05/2014 1609 JJ SM 23408 

Nitrogen, Ammonia (As N) NO 0.1 mg/L 05/27/2014 1644 CA EPA 350.1 
"ium Adsorption Ratio 4.1 0.1 06/05/2014 1609 JJ Calculation 

A1 •• JolS 

Alkalinity, Bicarbonate as HC03 806 5 mg/L 05/28/2014 0050 KV SM 23208 

Alkalinity, Carbonate as C03 NO 5 mg/L 05/28/2014 0050 KV SM 23208 

Alkalinity, Hydroxide as OH NO 5 mg/L 05/28/2014 0050 KV SM 23208 
Chloride 17 mg/L 05/27/2014 2144 AMB EPA 300.0 

Fluoride 0.7 0.1 mg/L 05/28/2014 0050 KV SM 4500FC 
Nitrogen, Nitrate-Nitrite (as N) ND 0.1 mg/L 05/28/2014 1150 CA EPA353.2 

Sulfate 2460 mg/L 05/27/2014 2144 AMB EPA 300.0 

Cations 
Calcium 235 mg/L 05/27/20141323 DG EPA200.7 

Magnesium 352 mg/L 05/27/20141323 DG EPA200.7 

Potassium 29 mg/L 05/27/20141323 DG EPA 200.7 

Sodium 426 mg/L 05/27/20141323 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B 

E 
J 
M 
0 
X 

Analyte detected in the associated Method Blank 
Value above quantltation range 
Ana lyle detected below quantitation limits 
Value exceeds Monthly Ave or MCL or is less than LCL 
Outside the Range of Dilutions 
Matrix Effect 

Reviewed by: ~:_ __ _::=...-.<... __ ea. ________ _ 
John Jacobs, Project Manager 

October 2014 

C Calculated Value 
H Holding times for preparation or analysis exceeded 
L Analyzed by a contract laboratory 

ND Not Detected at the Reporting Limit 
S Spike Recovery outside accepted recovery limits 

TFN 6 2/025 
RECD NOV 14,2014 

Page 9 of 12 

Addendum D6-10-198 



DEQ 6-549

Brook Mine 
Your Environmental Monitoring Partner 

!!!'!!i!~~~~!i! Inter-Mountain Labs --------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

-._.fNT: Western Water Consultants Date Reported: 6/6/2014 

1849 Terra Report ID: 81405432001 
Sheridan, WY 82801 

Work Order: 81405432 

Project: Ramaco Collection Date: 5/22/2014 3:00:00 PM 

Lab ID: 81405432-005 Date Received: 5/23/2014 12:15:00 PM 

Client Sample ID: 578513-AL-1 Sampler: RF 

COC: 151525 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 13.21 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Carbonate as C03 ND 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Hydroxide as OH ND 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Chloride 0.46 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Fluoride 0.03 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Nitrate + Nitrite as N ND 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Sulfate 51.25 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Calcium 11.70 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Magnesium 28.98 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Potassium 0.74 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Sodium 18.52 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Cation I Anion Balance 
Cation Sum 59.95 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 
- 'on Sum 64.97 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

.ion-Anion Balance 4.02 0.01 % 06/05/2014 1609 JJ SM 1030E 

Dissolved Metals 
Aluminum ND 0.1 mg/L 05/27/2014 1323 DG EPA 200.7 

Arsenic ND 0.005 mg/L 05/24/2014 0540 MS EPA200.8 

Barium ND 0.1 mg/L 05/24/2014 0540 MS EPA200.8 

Boron 0.3 0.1 mg/L 05/27/20141323 DG EPA 200.7 

Cadmium ND 0.001 mg/L 05/24/2014 0540 MS EPA200.8 

Chromium ND 0.01 mg/L 05/27/20141323 DG EPA200.7 

Copper ND 0.01 mg/L 05/24/2014 0540 MS EPA200.8 

Iron ND 0.05 mg/L 05/27/20141323 DG EPA200.7 

Lead ND 0.02 mg/L 05/24/2014 0540 MS EPA 200.8 

Manganese 0.23 0.02 mg/L 05/27/2014 1323 DG EPA200.7 

Mercury ND 0.001 mg/L 06/05/2014 1017 CJB EPA 245.1 

Molybdenum ND 0.02 mg/L 05/24/2014 0540 MS EPA 200.8 

Nickel ND 0.01 mg/L 05/27/2014 1323 DG EPA200.7 

Selenium ND 0.005 mg/L 05/24/2014 0540 MS EPA 200.8 

Zinc ND 0.01 mg/L 05/27/2014 1323 DG EPA200.7 

Total Metals 
Iron 0.06 0.05 mg/L 05/28/2014 2012 DG EPA200.7 

Manganese 0.29 0.02 mg/L 05/28/2014 2012 DG EPA 200.7 

------
These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 

E Value above quantitation range H Holding times for preparation or analysis exceeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: 

John Jacobs, Project Manager 
October 2014 

S Spike Recovery outside accepted recoveTiifi~ S 
2 

/ O 
2 5 

RECD NOV 14,2014 
Page 10 of 12 

Addendum D6-10-199 



DEQ 6-550

Brook Mine 
Your Environmental Monitoring Partner 

~~~~~!iii Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

'- _,fNT: Western Water Consultants Date Reported: 6/6/2014 

1849 Terra Report ID: 81405432001 
Sheridan, WY 82801 

Work Order: 81405432 

Project: Ramaco Collection Date: 5/22/2014 12:05:00 PM 

Lab ID: 81405432-003 Date Received: 5/23/2014 12:15:00 PM 

Client Sample ID: 578513-MST-1 Sampler: RF 

COC: 151525 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Field 
pH 6.87 s.u. 05/22/2014 1205 Field 

Conductivity 4130 iJmhos/cm 05/22/2014 1205 Field 

Turbidity 2.22 NTU 05/22/2014 1205 Field 

Temperature 17.2 oc 05/22/2014 1205 Field 

Static Water Level 107.94 ft 05/22/2014 1205 Field 

General Parameters 
pH 8.0 0.1 s.u. 05/28/2014 0025 KV SM 4500 H B 

Electrical Conductivity 3820 5 iJmhos/cm 05/28/2014 0025 KV SM 25108 

Total Dissolved Solids (180) 2970 10 mg/L 05/27/2014 1402 BT SM 2540 

Solids, Total Dissolved (Calc) 2920 10 mg/L 06/05/2014 1609 JJ SM 1030E 

Alkalinity, Total (As CaC03) 607 5 mg/L 05/28/2014 0025 KV SM 23208 

Hardness, Calcium/Magnesium (As CaC03) 974 1 mg/L 06/05/2014 1609 JJ SM 23408 

Nitrogen, Ammonia (As N) 9.4 0.1 mg/L 05/27/2014 1642 CA EPA 350.1 

'ium Adsorption Ratio 7.4 0.1 06/05/2014 1609 JJ Calculation 

Ao .. ..-ns 
Alkalinity, Bicarbonate as HC03 740 5 mg/L 05/28/2014 0025 KV SM 23208 

Alkalinity, Carbonate as C03 ND 5 mg/L 05/28/2014 0025 KV SM 23208 

Alkalinity, Hydroxide as OH ND 5 mg/L 05/28/2014 0025 KV SM 23208 

Chloride 15 1 mg/L 05/27/2014 2116 AMB EPA 300.0 

Fluoride 0.6 0.1 mg/L 05/28/2014 0025 KV SM 4500FC 

Nitrogen, Nitrate-Nitrite (as N) 0.3 0.1 mg/L 05/28/20141148 CA EPA 353.2 

Sulfate 1690 mg/L 05/27/2014 2116 AMB EPA 300.0 

Cations 
Calcium 117 mg/L 05/27/2014 1300 DG EPA 200.7 

Magnesium 166 mg/L 05/27/2014 1300 DG EPA200.7 

Potassium 30 mg/L 05/27/2014 1300 DG EPA 200.7 

Sodium 533 mg/L 05/27/2014 1300 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B Analyte detected in the associated Method Blank 

E Value above quantitation range 
J Ana lyle detected below quantitation limits 
M Value exceeds Monthly Ave or MCL or is less than LCL 
0 Outside the Range of Dilutions 
X Matrix Effect 

Reviewed by: ~ ~<::f:::e..a 
John Jacobs, Project Manager 

October 2014 

c 
H 

Calculated Value 
Holding times for preparation or analysis exceeded 

L Analyzed by a contract laboratory 
ND Not Detected at the Reporting Limit 

S Spike Recovery outside accepted recove'fiFi\1 6 2 / 0 2 5 
RECD NOV 14,2014 

Page 5 of 12 

Addendum 06-10-200 



DEQ 6-551

Brook Mine 
Your Environmental Monitoring Partner 

~!!!oi!!~~~~ Inter-Mountain Labs ------------------------------------
1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Sample Analysis Report 

~-.ENT: Western Water Consultants Date Reported: 6/6/2014 

1849 Terra Report ID: S1405432001 
Sheridan, WY 82801 

Work Order: S1405432 

Project: Ramaco Collection Date: 5/22/2014 12:05:00 PM 

Lab ID: s 1405432-003 Date Received: 5/23/2014 12:15:00 PM 

Client Sample ID: 578513-MST-1 Sampler: RF 

COC: 151525 Matrix: Water 

Analyses Result RL Qual Units Date Analyzed/lnit Method 

Cation/Anion-Milliequivalents 
Bicarbonate as HC03 12.13 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Carbonate as C03 ND 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Hydroxide as OH ND 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Chloride 0.42 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Fluoride 0.03 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Nitrate + Nitrite as N 0.01 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Sulfate 35.22 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Calcium 5.84 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Magnesium 13.64 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Potassium 0.75 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Sodium 23.20 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

Cation I Anion Balance 
Cation Sum 44.11 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 
- ;on Sum 47.84 0.01 meq/L 06/05/2014 1609 JJ SM 1030E 

.1on-Anion Balance 4.05 0.01 % 06/05/2014 1609 JJ SM 1030E 

Dissolved Metals 
Aluminum ND 0.1 mg/L 05/27/2014 1300 DG EPA 200.7 

Arsenic ND 0.005 mg/L 05/24/2014 0529 MS EPA200.8 

Barium ND 0.1 mg/L 05/24/2014 0529 MS EPA200.8 

Boron 0.3 0.1 mg/L 05/27/2014 1300 DG EPA200.7 

Cadmium ND 0.001 mg/L 05/24/2014 0529 MS EPA 200.8 

Chromium ND 0.01 mg/L 05/27/2014 1300 DG EPA 200.7 

Copper ND 0.01 mg/L 05/24/2014 0529 MS EPA200.8 

Iron 0.05 0.05 mg/L 05/27/2014 1300 DG EPA 200.7 

Lead ND 0.02 mg/L 05/24/2014 0529 MS EPA200.8 

Manganese 0.05 0.02 mg/L 05/27/2014 1300 DG EPA200.7 

Mercury ND 0.001 mg/L 06/05/20141010 CJB EPA 245.1 

Molybdenum ND 0.02 mg/L 05/24/2014 0529 MS EPA200.8 

Nickel ND 0.01 mg/L 05/27/2014 1300 DG EPA200.7 

Selenium ND 0.005 mg/L 05/24/2014 0529 MS EPA 200.8 

Zinc ND 0.01 mg/L 05/27/2014 1300 DG EPA200.7 

Total Metals 
Iron 0.18 0.05 mg/L 05/28/2014 2007 DG EPA 200.7 

Manganese 0.05 0.02 mg/L 05/28/2014 2007 DG EPA 200.7 

These results apply only to the samples tested. RL - Reporting Limit 
Qualifiers: B Analyte detected in the associated Method Blank C Calculated Value 

E Value above quantitation range H Holding times for preparation or analysis exc:eeded 
J Analyte detected below quantitation limits L Analyzed by a contract laboratory 
M Value exceeds Monthly Ave or MCL or is less than LCL ND Not Detected at the Reporting Limit 
0 Outside the Range of Dilutions S Spike Recovery outside accepted recovery limits 
X Matrix Effect 

Reviewed by: ~ "'C~"--_ .. _ ... _c:.a ______ _ 
John Jacobs, Project Manager 

TFN62/025 
RECD NOV 14,2014 

Page 6 of 12 
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DEQ 6-552

~ - CHAIN OF CUSTODY RECORD - Page of 
Inter-Mountain Labs 

Sheridan, WY and Gillette, WY 
All shaded fields m~ _ Je completed. 
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DEQ 6-553

'I~ - CHAIN OF CUSTODY RECORD - Page of 
Inter-Mountain Labs 

All shaded fields m .... Je completed. 
, 

Sheridan, WY and Gillette, WY Thts is a legal document: any misrepresentation may be construed as fraud. 
# 1~1525 
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