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RAMACO Brook Mine 

Dl LAND USE 

Land use for RAMACO's Brook Mine was prepared by WWC Engineering 

of Sheridan, Wyoming. 

D 1.1 General Setting Past and Present 

The permit area of RAMACO 's Brook Mine is located east of the Bighorn 

Mountains in north-central Sheridan County, Wyoming (see Figure Dl.1-1). It 

is approximately 6 miles south of the Wyoming-Montana State Border. The 

centroid of the permit area is approximately 8 air miles northwest of Sheridan 

(2012 population est. 17,698), 6 air miles east of Ranchester (2012 population 

est. 898), 11 air miles east-northeast of Dayton (2012 population est. 777), and 

50 air miles south-southeast of the Little Bighorn Battlefield National 

Monument (U.S. Department of Commerce: Census Bureau, 2012). The permit 

boundary is adjacent to the historic mining towns, or camps, of Acme, 

Kleenburn, Monarch, and Kooi . The approximate locations of the historic 

towns are presented on Exhibit D 1.1-1. Surface ownership within the permit 

area is private (see Adjudication). The permit area lies adjacent to Interstate-90 

(1 -90) a nd State Highway 345. 

Dl.2 Definitions 

Definitions used in this Appendix are taken from Definitions in Chapter 1 

Section 2 of WDEQ/LQD Coal Rules and Regulations and the Wyoming 

Environmental Quality Act. 

Dl.3 Past Land Use 

Past land uses within the permit area are described in the following 

subsections in detail. The permit area is located on multi-usage land, meaning 

the same land can be used for multiple purposes. Therefore, the permit area 

cannot be accurately divided into specific acreages used for one reason. 

Historic land use in the area is closely tied to agricultural purposes, such 

as grazingland, developed water resources, industrial commercial (such as oil 
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RAMACO Brook Mine 

ornatural gas), recreational and residential. The lands around Acme, Monarch, 

Kleenburn (called Carneyville initially), and Kooi were utilized for coal mining 

beginning in the early 1890s, and coal continued to be mined until 1953 

(Knapp, 2013). 

D1.3.1 Grazingland 

The primary land use within the permit area is grazingland. Agricultural 

activities such as grazing, limited non-irrigated hay meadows or cropland, and 

other associated ranching activities have a long history within the area along 

with supporting ranching activities. The land by its very nature also supports 

several species of wildlife in much the same way it supports livestock. In 

addition, reclaimed mined lands (vegetation community reclaimed) are now 

being used as Grazingland. Section 1.6 of this Appendix describes past and 

present mining activities that have or are occurring within the permit boundary 

and adjacent areas. Exhibit D 1.1 -- 1 depicts past and present grazingland 

locations. 

D1.3.2 Developed Water Resourc:es 

Several developed water resources existed/ exist throughout the permit 

area. These surface water resources take the form of ditches and reservoirs. 

These water resources were primarily used for stock watering, fire protection, 

flood control and general water supply. The Tongue River and its tributaries 

serve as the source of developed surface water resources. Refer to Appendix 

D6 for a detailed description of reservoirs and other surface water features 

within the mine permit boundary. Refer to Adjudication File for water rights 

and water right statuses. 

D1.3.3 Industrial Commercial 

The permit area was used extensively for industrial purposes in the past. 

These have primarily been mineral extraction including drilling for oil and 

natural gas. Refer to Section D 1.6 of this Appendix for past and present mining 
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activities that have or are occurring within the permit boundary and adjacent 

areas. 

Oil and natural gas drilling has occurred extensively in the area. Much 

of this type of mineral development began in the area after the coal mines shut 

down. A search of the Wyoming Oil and Gas Conservation Commission's 

database revealed over 200 natural gas and oil wells past and present exist 

within the permit boundary and the adjacent 2 miles. These well names, 

numbers, operators, classes, statuses, and locations are shown in Table 

D 1.3-1. 

D1.3.4 Recreational 

While recreational activities may have been conducted through-out the 

permit area and adjacent lands, it doesn't appear that lands were wholly 

dedicated to recreational land use in the past. The area has been used for less 

intensive recreation activities such as hiking. 

D1.3.5 Residential 

Residential sites throughout the permit and surrounding areas existed in 

the past. Many of these residences served as support locations for mmers 

working in the several historic mining camps surrounding the area. Please 

refer to Section D 1.6 of this report for more information regarding the historic 

mining camps surrounding the proposed mining area. 

D1.4 Present Land Use 

Existing land uses (described m the following subsections in detail) 

within the permit area are shown on Exhibit D 1.1-1. The permit area is 

located on multi-usage land, meaning the same land can be used for multiple 

purposes. Therefore, the permit area cannot be accurately divided into specific 

acreages used for one reason. 
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RAMACO Brook Mine 

Present land use in the area is closely tied to agricultural purposes, such 

as grazingland; other land uses include developed water resources, industrial 

commercial (such as oil, natural gas, and stone quarries), and residential. 

Additionally, recreation has been prevalent to the area including, but not 

limited to, hunting, fishing, hiking, and off-road vehicle usage. 

D 1.4.1 Grazingland 

The primary land use within the permit area in recent history has been 

grazingland. This land use designation covers land uses such as grazing, non

irrigated hay meadows and other associated ranching activities. The upper 

hills within the permit boundary are typical rangeland for Wyoming suitable for 

livestock grazing. However, the dry, hilly nature of these areas does not lend 

itself to other forms of agriculture, such as irrigated cropland. Portions of the 

permit area abut the Tongue River Valley. Bottomland adjacent to the Tongue 

River is suitable for irrigating hay meadows and cropland through the use of 

center pivot irrigation, lateral move irrigation (side rolls or wheel lines), and 

flood irrigation (natural and artificial). See Exhibit D 1.1-1 for a representation 

of grazingland land locations. 

Agriculture is important to the economy of Sheridan County. Of 

Sheridan County's 1,620,552 acres, 1,224,625 acres are land in farms (76%). 

The most recent census of agriculture data states that $48.66 million were 

generated in 2007 from agricultural products sold. Of this, $42.82 million 

(88%) were generated from livestock sales while $5.85 million (12%) were 

generated from crop sales. In 2007, there were 71,560 cattle and calves, 4,608 

horses and ponies, and 4,287 sheep and lambs. By far, the majority of acreage 

in cropland is forage, or land used for hay and haylage, grass silage, and green 

chop. A total of 64,101 acres is land reserved for forage growth while 65,471 

acres are reserved for any cropland which, in addition to forage, includes wheat 

for grain, oats for grain, and barley for grain (USDA, NASS, 2007). 
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D1.4.2 Developed Water Resources 

Several permitted reservoirs and ditches through the Wyoming State 

Engineer's Office (WYSEO) are within the permit boundary, and in the vicinity. 

The reservoirs and ditches are of a variety of sizes and uses. The primary uses 

of reservoirs are, and have been, related to stock watering. Reservoir uses have 

included fire protection, wildlife watering, irrigation, wetlands, combined uses, 

and miscellaneous surface water uses (WYSEO, 2013). Ditches have been 

primarily associated with irrigation and stock uses. The priority date of these 

water resources varies from late 1800's up to current times. Refer to Appendix 

D6 for a detailed description of reservoirs and other surface water features 

within the mine permit boundary. Refer to Adjudication for water rights and 

water right statuses. See Exhibit D 1.1-1 for a representation of reservoir 

locations within the permit boundary. 

D 1.4.3 Industrial Commercial 

The permit area and adjacent areas have been used for industrial 

purposes in the past and currently. These have primarily been mineral 

extraction including drilling for oil and natural gas, as well as rock quarrying. 

Refer to Section D 1.6 of this Appendix for past and present mining activities 

that have or are occurring within the permit boundary and adjacent areas. 

Oil and natural gas drilling has occurred extensively in the area. Table 

D 1.3-1 displays well names, numbers, operators, classes, statuses, and 

locations of over 200 natural gas and oil wells obtained from the Wyoming Oil 

& Gas Conservation Commission's database. The majority of these wells are 

permanently abandoned; however, some of these wells are still producing. 

Two rock quarries exist in the permit area and adjacent areas, see 

Exhibit D 1.1-1. These quarries primarily produce landscape and construction 

materials. One quarry is located within the proposed permit area, and another 

quarry is located adjacent to the permit area. Taylor Investments, LLC is 

located in the NE¼, SE¼, Section 13, T57N, R85W. Taylor Investments, LLC 
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primarily produces construction sand and gravel. Tongue River Stone, Inc. is 

located in the vicinity to the permit boundary in Section 21, T5 7N, R84 W, and 

is accessed by the Kleenburn Road. Tongue River Stone, Inc. supplies 

landscaping rock, screened rock, boulders, chips for road surfacing, and road 

base. 

Sheridan County's Comprehensive Plan (adopted December 2008) 

specifically states the County's desire to promote the establishment of heavy 

industry in appropriate areas. Sheridan County desires the establishment of 

future industry to provide job opportunities and improve local economy. 

Criteria for heavy industry locations include: 

a . Away from developed communities and residential areas, such that 
noise, vibrations, and visual impacts will not disturb existing or 
future uses. 

b. With access to major transportation facilities and utilities - railroad or 
interstate roads and necessary water. Industry will pay costs 
associated with improving county roads. 

c. Must consider topography, groundwater vulnerability, and other 
environmental factors (i.e., Class 5 Groundwater Vulnerable Areas 
and riparian corridors) (Sheridan County, 2008). 

Additionally, Sheridan County's Comprehensive Plan designates heavy 

industry to be near Acme as long as it is balanced with recreational objectives, 

such as the Kleenburn Recreation Area discussed in Section Dl.5.5. The 

location of the permit area meets the requirements of Sheridan County's future 

land use plan and goals. The permit area is away from developed communities 

and recreational areas; has access to several major transportation facilities; 

and 1s located near Acme in the pre-designated heavy industry development 

area. 

D1.4.4 Recreational 

Present recreational opportunities within the permit area are typical for 

Wyoming rangeland. Such opportunities include, but are not limited to, 

hunting, horseback riding, hiking, wildlife watching, and off-road vehicle (ORV) 
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usage and other undeveloped recreational uses. The Tongue River provides 

fishing and canoeing opportunities. The area includes Wyoming Game and 

Fish hunter management walk-in areas (WIA). These areas are privately owned 

lands which are open to hunters during certain seasons. These management 

areas allow people to park their vehicles at a specified location and walk into 

the area for sporting purposes. Two Sheridan County WIAs are within or 

adjacent to the permit boundary: WIA 1 and WIA 6. WIA 1 encompasses 

approximately 1,865 acres. WIA 6 encompasses approximately 400 acres. 

These WIAs abut public lands that provide additional hunting and recreational 

opportunities. The approximate boundaries of the WIAs are represented on 

Exhibit D 1.1-1. 

The Kleenburn Recreation Area is adjacent to the permit boundary on 

the south side of the Tongue River in Sections 20 and 21, T57N, R84W and is 

approximately 15 acres. This area was the site of the historic mining camp 

Carneyville (later named Kleenburn). The Kleenburn Recreation Area includes 

what was a surface mine. Mining activities left two pits and multiple 

associated spoil piles adjacent to the Tongue River. The two pits from mining 

activities had filled with water, and are known as the Kleenburn Ponds. The 

spoil piles had steep slopes and have been used extensively by ORV riders. 

Additionally, unrestricted use of the area included target shooting, swimming, 

fishing, and camping. In 2009, reclamation of the area was conducted to 

reduce spoil pile slopes for safety and to replicate pre-existing topography; 

revegetated bare ground; provided an Americans with Disabilities Act (ADA)

compliant walking path; opened a channel between the two pits to create a 

better fishery; constructed a pedestrian bridge across the new channel; 

installed fencing to restrict access; constructed a parking area and access road; 

and constructed wetlands (Trihydro, 2012). The area is walk-in only, and 

firearms are prohibited. Fishing and non-motorized boats are allowed. 

The Black Diamond Historic Mine Trail is a cultural and historic 

resource that instructs visitors of the history regarding northern Sheridan 
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County's mines and mining camps. Four of the trail's sites are adjacent to the 

permit area. These are at the historic mining locations of Acme, Kleenburn, 

Monarch, and Kooi. The trail was dedicated on September 29, 2012 at the 

Kleenburn Recreation Area (Trihydro, 2012). The Black Diamond Historic Mine 

Trail provides an interactive way for visitors to appreciate the historic, cultural, 

and social significance of mining in Sheridan County. Historic mining and the 

Black Diamond Historic Mine Trail are discussed in greater detail in 

Appendix D2. 

A search of the Public Lands Information Center revealed multiple 

recreational sites within 50 miles of the permit area that provide opportunities 

for, but not limited to, biking, boating, camping, caving, climbing, fishing, 

hiking, backpacking, horseback riding, hunting, ORV usage, picnicking, scenic 

driving, wildlife viewing, winter sports, visitor centers, exhibits, interpretive 

programs, and cultural and historic sites. These recreational opportunities are 

available at places such as the Bighorn National Forest in the Bighorn 

Mountains west of the permit area, the Cloud Peak Wilderness, the Kerns 

Wildlife Management Area, Lake De Smet, and Tongue River Reservoir. Several 

historic sites with visitor centers and cultural resources are in the vicinity 

including the Connor Battlefield, the Bozeman Trail, the Trail End State 

Historic Site at the Kendrick Mansion, the Little Bighorn Battlefield National 

Monument in Montana, and others. Table D 1.4-1 lists some of the major 

recreation areas, the activities available at each, and their distance and 

direction from the permit area. Appendix D2 describes the significance of the 

aforementioned historic sites. 

D1.4.5 Residential 

Several residences are m proximity to the permit area. There are no 

residences within the permit boundary. However, multiple rural residences are 

along the Tongue River and Wyoming State Highway 345 south of the permit 

area. Several more residences are near the permit boundary south of the 

Tongue River across the Kleenburn Road from the Kleenburn Recreation Area 
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m Sections 20 and 21, T5 7N, R84 W in the town of Model formed by 

Amalgamated Development Corp. The centroid of the permit area 1s 

approximately six miles east of the incorporated town of Ranchester, and the 

western boundaries of the permit area are approximately three miles east of the 

incorporated town of Ranchester. Table D 1.4-2 lists the distance to the nearest 

residence and to the nearest site boundary from the centroid of the permit area 

for each of the 22½ degree sectors centered on each of the 16 compass points. 

The centroid of the permit area is in the NW¼, NE¼, Section 18, T57N, R84W. 

Locations of residences are depicted on Exhibit D 1.1-1. 

D1.5 Unsuitable for Mining within & and Adjacent to Proposed Permit 
Boundary 

There are no known areas unsuitable for mining within the permit area. 

D1.6 Previous Surface and Underground Mined Areas 

Coal mining within the region began in the 1880s when settlers mined 

exposed coal seams in small quantities for personal use. Industrial coal 

mmmg on a large scale began in the early 1890s. These mines were 

established due to the arrival of the Burlington Railroad. The coal mines along 

the Tongue River led to the establishment of several small towns, or coal 

camps, and a population explosion north of Sheridan that included more 

people than in Sheridan itself. In the early twentieth century, five major mines 

were in the area: Dietz, Kooi, Monarch, Acme, and Carneyville (Kleenburn). 

Kooi, Monarch, Acme, and Kleenburn were all within or adjacent to the permit 

boundary. Exhibit 02.3-1 shows the location of the historic mines and 

Appendix 02 provides the history of mining in the area. Dietz was southeast of 

the permit area. The coal resources in Sheridan County in the early twentieth 

century were considered some of the most abundant resources in the United 

States at the time. In 1909, the Wyoming Coal Mine Inspector stated that 

Sheridan County "contains more tons of coal than any coal field in the United 

States west of the Mississippi River" (Knapp, 2013). The underground coal 

mines continued to operate until the last one, Monarch, closed in 1953. Into 
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recent years, subsidence due to underground mining has been evident on the 

surface in several locations. Some of these locations have been reclaimed 

recently. Though the last underground mine was closed in 1953, coal mining 

in the area continued with Peter Kiewit and Sons' new open pit mine, or strip 

mine. It was known as the Big Horn Coal Mine and continued to operate until 

the 1990s although reclamation activities still continue today (Toxey Mcmillan 

Design Associates, LLC, 2012). This mine is located immediately east of the 

permit area, see Exhibit D 1.1-1. 
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Table D 1.3-1 . Oil and Gas Wells within 2 Miles of the Permit Area 
Well Name Application Number Well Operator Well Class Well Status Township Range Section Qtr-Qtr 

WELCH 1 49-033-05062 Kenneth W Nickerson 0 PA 57N 84W 4 NWNW 

PRENTICE & PADLOCK 1-B 49-033-05061 LP Swepi 0 PA 57N 84W 5 SWNW 

PERRY 1 49-033-05057 MKM Oil Company 0 PA 57N 84W 5 swsw 

PERRY 1 49-033-05059 King-Stevenson Gas & Oil 
0 PA 57N 84W 6 NW SE Co 

SHERIDAN COAL 4 49-033-05053 CM & W Drilling 0 PA 57N 84W 7 SWNW 

MONARCH 2 49-033-05050 Sheridan-Wyoming Oil 0 PA 57N 84W 7 SE SE 

SHERIDAN COAL 3 49-033-05055 CM & W Drilling 0 PA 57N 84W 9 NWNE 

AW LONABAUGH 1 49-033-05054 Shamrock Oil & Gas 0 PA 57N 84W 10 SWNW 

SCHREIBEIS 1 49-033-05051 Petroleum Inc 0 PA 57N 84W 12 NWSW 

KIEWIT 43M / C-1374 49-033-25543 Fidelity Exploration & 
G SI/ SR 57N 84W 13 NE SE Produ ction Co 

KIEWIT 43D2 / 3- 1374 49-033-25558 Fidelity Exploration & 
G SI / SR 57N 84W 13 NESE Production Co 

KIEWIT 43Dl - 1374 49-033-25559 Fidelity Exploration & 
G SI / SR 57N 84W 13 SWSE Production Co 

KIEWIT 34/ Dl-1374 49-033-25544 Fidelity Exploration & 
G SI / SR 57N 84W 13 SWSE Production Co 

KIEWIT 34M/ C-1374 49-033-25545 Fidelity Exploration & 
G SI / SR 57N 84W 13 SWSE Production Co 

KIEWIT 34D2 / 3- 1374 49-033-25557 Fidelity Exploration & 
G SI / SR 57N 84W 13 SWSE Production Co 

COALA-3 49-033-05043 
Phillips Petroleum 

0 PA 57N 84W 15 NWSE Company 

STATE 16-1 49-033-05048 Extreme Petroleum 
0 PA 57N 84W 16 NENE Technology 

:::::ic --1 N SHERIDAN STATE 1-16 49-033-20175 ANR Production Company 0 PA 57N 84W 16 SESE 
rr, 
~ 

C'":» :z 
~ 

SHERIDAN COAL 2-A 49-033-05039 Phillips Petroleum 
0 PA 57N 84W 17 SESE Company 

a, - MONARCH 1 49-033-0504 7 Sheridan-Wyoming Oil 0 PA 57N 84W 18 NWNE 
c:: I-..:> 
r- -.... SHERIDAN COAL 1 49-033-05040 CM & W Drilling 0 PA 57N 84W 18 SESE 

c:, 
c...., ~ 

SHERIDAN COAL CO 2 49-033-05034 CM & W Drilling 0 PA 57N 84W 21 SESE 
c::, UI PADLOCK 24-21S 49-033-20275 Sonat Exploration Co ST SR 57N 84W 2 1 SE SW 

I'.:» 
c::, SHERIDAN-WYO 1 49-033-05035 Extreme Petroleum 

0 PA 57N 84W 22 NE SE Technology -c.n KIEWIT 41C-2374 49-033-24171 Fidelity Exploration & 
G SI / SR 57N 84W 23 NENE Production Co 

tJ ...... 
I 

""'3 

KIEWIT 32C-2374 49-033-22028 Fidelity Exploration & 
G SI / SR 57N 84W 23 SWNE Production Co 

DELAPP 2 1C-2374 49-033-24170 Fidelity Exploration & 
G SI / SR 57N 84W 23 NENW Production Co 

...... 
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Table Dl.3-1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued) 
Well Name Application Number Well Operator Well Class Well Status Township Range Section Qtr-Qtr 

WHITNEY 22-23S 49-033-20277 Sonat Exploration Co ST SR 57N 84W 23 SENW 

DELAPP 12C-2374 49-033-24173 Fidelity Exploration & 
G PA 57N 84W 23 SWNW 

Production Co 

DELAPP 12C2-2374 49-033-24361 
Fidelity Exploration & 

G SI/SR 57N 84W 23 SWNW 
Production Co 

STATE 43D3-2374 49-033-22021 
Fidelity Exploration & 

G SI / SR 57N 84W 23 NESE 
Production Co 

STATE 43C-2374 49-033-22022 Fidelity Exploration & 
G SI/ PA 57N 84W 23 NESE 

Production Co 

STATE 34M-2374 49-033-22023 Fidelity Exploration & 
G SI / SR 57N 84W 23 SWSE 

Production Co 

STATE 34C-2374 49-033-22027 
Fidelity Exploration & 

G SI / PA 57N 84W 23 SWSE 
Production Co 

STATE 23M-2374 49-033-22026 Fidelity Exploration & 
G SI / SR 57N 84W 23 NESW 

Production Co 

STATE 23C-2374 49-033-22029 
Fidelity Exploration & 

G SI / PA 57N 84W 23 NESW 
Production Co 

STATE 24C-2374 49-033-20290 Fidelity Exploration & 
G SI / SR 57N 84W 23 SESW 

Production Co 

STATE 14M-2374 49-033-22025 Fidelity Exploration & 
G SI / SR 57N 84W 23 swsw 

Production Co 

STATE 14C-2374 49-033-22030 Fidelity Exploration & 
G SI / SR 57N 84W 23 swsw 

Production Co 

KIEWIT 41D2 / 3-2474 49-033-23343 
Fidelity Exploration & 

G SI / SR 57N 84W 24 NENE 
Production Co 

KIEWIT 41Dl-2474 49-033-23362 Fidelity Exploration & 
G SI / SR 57N 84W 24 NENE 

Production Co 

KIEWIT 41M / C-2474 49-033-23403 Fidelity Exploration & 
G SI / SR 57N 84W 24 NENE 

Production Co 
:::ii:, --f 

""' ...., 
c:-:, ::z: 
i::, - er., 

C: ~ 
r- -... 

C> 
c..., ....., 

KIEWIT 32SM/ Dl -2474 49-033-23382 
Fidelity Exploration & 

G SI / SR 57N 84W 24 SWNE 
Production Co 

KIEWIT 32M/ C-2474 49-033-23366 Fidelity Exploration & 
G SI / SR 57N 84W 24 SWNE 

Production Co 

KIEWIT 32D2 / 3-2474 49-033-23348 
Fidelity Exploration & 

G SI / SR 57N 84W 24 SWNE 
Production Co 

KIEWIT 21M / C-2474 49-033-25546 
Fidelity Exploration & 

G SI/SR 57N 84W 24 NENW 
Production Co 

c:. c.n 
~ 

KIEWIT 21D2 / 3-2474 49-033-25554 Fidelity Exploration & 
G SI / SR 57N 84W 24 NENW 

Production Co 
CJ - KIEWIT 43 / Dl-2474 49-033-21711 

Fidelity Exploration & 
G SI / SR 57N 84W 24 NESE 

Production Co 
c:.n 

KIEWIT 43MCX-2474 49-033-21712 
Fidelity Exploration & 

G SI / SR 57N 84W 24 NESE 
Production Co 

C, 
...... 

I 

KIEWIT 43D2 / 3-2474 49-033-25570 
Fidelity Exploration & 

G SR 57N 84W 24 NESE 
Production Co 

-3 
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Ta ble D l.3 -1. Oil and Gas Wells within 2 Miles of the Permit Area (Continu ed) 
Well Name Application Number Well Operator Well Class Well Status 

KlEWIT 34M/C-2474 49-033-25550 
Fidelity Exploration & 

G SI / SR Production Co 

KlEWIT 34D2 / 3-2474 49-033-25551 
Fidelity Exploration & 

G SI / SR Production Co 

KlEWIT 34SM/ Dl-2474 49-033-25542 
Fidelity Exploration & 

G SI / SR Production Co 

KlEWIT 23MC-2474 49-033-21716 
Fidelity Exploration & 

G SI / SR Production Co 

KlEWIT 23D2/3-2474 49-033-25552 Fidelity Exploration & 
G SI / SR Production Co 

KlEWIT 14M/ C-2474 49-033-25547 
Fidelity Exploration & 

G SI/ SR Production Co 

KlEWIT 14D2 / 3-2474 49-033-25556 
Fidelity Exploration & 

G SI / SR Production Co 

ST ROMAIN 41SM / Dl-2574 49-033-25522 
Fidelity Exploration & 

G SI / PA Production Co 

ST ROMAIN 41M/ C-2574 49-033-25523 
Fidelity Exploration & 

G SI / PA Production Co 

ST ROMAIN 41D2/3-2574 49-033-25524 Fidelity Exploration & 
G SI/PA Production Co 

ST ROMAIN 32SM/Dl-2574 49-033-25525 Fidelity Exploration & 
G SI/PA Production Co 

ST. ROMAIN 32C-2574 49-033-22945 
Fidelity Exploration & 

G SI / SR Production Co 

ST. ROMAIN 32M-2574 49-033-22932 
Fidelity Exploration & 

G SI / PA 
Production Co 

ST ROMAIN 32D2 /3-2574 49-033-25519 
Fidelity Exploration & 

G SI / PA Production Co 

KlEWIT 21D2/3-2574 49-033-25553 Fidelity Exploration & 
G SI / SR Production Co 

KlEWIT 21M / C-2574 49-033-25572 Fidelity Exploration & 
G SI / SR Production Co 

KlEWIT 12M/ C-2574 49-033-24169 Fidelity Exploration & 
G SI / SR Production Co 

KlEWIT 12D2 / 3-2574 49-033-25569 Fidelity Exploration & 
G SI / SR Production Co 

ST ROMAIN 43SM / Dl-2574 49-033-25521 
Fidelity Exploration & 

G SI/ PA Production Co 

ST ROMAIN 43M / C-2574 49-033-25517 Fidelity Exploration & 
G SI / SR Production Co 

ril Z ril Z/ LZ/Z ril ~ peuue.os 

Township Range Section Qtr-Qtr 

57N 84W 24 SWSE 

57N 84W 24 SWSE 

57N 84W 24 SWSE 

57N 84W 24 NESW 

57N 84W 24 NESW 

57N 84W 24 swsw 

57N 84W 24 swsw 

57N 84W 25 NENE 

57N 84W 25 NENE 

57N 84W 25 NENE 

57N 84W 25 SWNE 

57N 84W 25 SWNE 

57N 84W 25 SWNE 

57N 84W 25 SWNE 

57N 84W 25 NENW 

57N 84W 25 NENW 

57N 84W 25 SWNW 

57N 84W 25 SWNW 

57N 84W 25 NESE 

57N 84W 25 NESE 
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Table D 1.3-1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued) 
Well Name Application Number Well Operator Well Class Well Status Township Range Section Qtr-Qtr 

ST ROMAIN 43D2/3-2574 49-033-25518 
Fidelity Exploration & 

G SI / PA 57N 84W 25 NESE 
Production Co 

SHANNON 34SM/ D1 -2574 49-033-22408 Fidelity Exploration & 
G SI / SR 57N 84W 25 SWSE 

Production Co 

SHANNON 34M/C-2574 49-033-22409 
Fidelity Exploration & 

G SI / SR 57N 84W 25 SWSE 
Produ ction Co 

SHANNON 34D2/3-2574 49-033-25573 
Fidelity Exploration & 

G PS/ SR 57N 84W 25 SWSE 
Production Co 

HUTTON/KIEWIT 23D2/3-2574 49-033-25555 
Fidelity Exploration & 

G SI / SR 57N 84W 25 NESW 
Production Co 

HUTTON/KIEWIT 23M/C-2574 49-033-25548 Fidelity Exploration & 
G SI / SR 57N 84W 25 NESW 

Production Co 

SHANNON 14M-2574 49-033-22411 Fidelity Exploration & 
G SI / SR 57N 84W 25 swsw 

Production Co 

SHANNON 14D3-2574 49-033-22412 
Fidelity Exploration & 

G SI/SR 57N 84W 25 swsw 
Production Co 

SHANNON 14C-2574 49-033-22414 
Fidelity Exploration & 

G SI / SR 57N 84W 25 swsw 
Production Co 

BARBULU 1 49-033-05032 Montegna Bruno 0 PA 57N 84W 25 swsw 

STATE 41M-2674 49-033-22019 Fidelity Exploration & 
G SI / SR 57N 84W 26 NENE 

Production Co 

STATE 4 1C-2674 49-033-22020 Fidelity Exploration & 
G SI/SR 57N 84W 26 NENE 

Production Co 

STATE 31C-2674 49-033-20298 
Fidelity Exploration & 

G SI / PA 57N 84W 26 NWNE 
Production Co 

STATE 42C-2674 49-033-20296 Fidelity Exploration & 
G SI / SR 57N 84W 26 SENE 

Production Co 

STATE 32C-2674 49-033-20297 
Fidelity Exploration & 

G SI / SR 57N 84W 26 SWNE 
Production Co 

;::10 -4 
STATE 32M-2674 49-033-22772 Fidelity Exploration & 

G SI / SR 57N 84W 26 SWNE 
Production Co 

"" .., 
c-, :z: 
Cl 

STATE 21M-2674 49-033-22773 
Fidelity Exploration & 

G SI / SR 57N 84W 26 NENW 
Production Co - en 

C: ......, STATE 21C-2674 49-033-20287 Fidelity Exploration & 
G SI / PA 57N 84W 26 NENW 

Production Co 
r-
~ 

c...> ......, 
C) u, 

STATE 1 l C-2674 49-033-20289 
Fidelity Exploration & 

G SI / SR 57N 84W 26 NWNW 
Production Co 

STATE 22M-2674 49-033-20327 Fidelity Exp loration & 
G SI / SR 57N 84W 26 SENW 

Production Co 
~ 
c::::, - STATE 22C-2674 49-033-20286 

Fidelity Exploration & 
G SI / PA 57N 84W 26 SENW 

Production Co 
U1 STATE 12C-2674 49-033-20288 Fidelity Exploration & 

G SI / SR 57N 84W 26 SWNW 
Production Co 

0 ...... 
I 

STATE 12M-2674 49-033-22774 Fidelity Exploration & 
G SI / SR 57N 84W 26 SWNW 

Production Co ...., 
~ 
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Table D1.3-1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued) 
Well Name Application Number Well Operator Well Class Well Status 

R1CE & SONS 43C-2674 49-033-21549 Fidelity Exploration & 
G SI / SR Production Co 

RJCE & SONS 43M-2674 49-033-22018 Fidelity Exploration & 
G SI / SR Production Co 

RJCE & SONS 33C-2674 49-033-20292 Fidelity Exploration & 
G SI / SR Production Co 

RJCE & SONS 33M-2674 49-033-20317 Fidelity Exploration & 
G SI/SR Production Co 

R1CE & SONS 34M-2674 49-033-22401 Fidelity Exploration & 
G SI / SR Production Co 

R1CE & SONS 34C-2674 49-033-22402 
Fidelity Exploration & 

G SI / SR Production Co 

R1CE & SONS 23M-2674 49-033-20319 Fidelity Exploration & 
G SI/SR Production Co 

R1CE & SONS 23C-2674 49-033-20294 
Fidelity Exploration & 

G SI / SR Production Co 

R1CE & SONS 13C-2674 49-033-20295 
Fidelity Exploration & 

G SI / SR Production Co 

R1CE & SONS 13M-2674 49-033-20318 Fidelity Exploration & 
G SI / SR Production Co 

R1CE & SONS 24M-2674 49-033-20316 Fidelity Exploration & 
G SI / SR Production Co 

RJCE & SONS 24C-2674 49-033-20293 Fidelity Exploration & 
G SI/SR Production Co 

WHITNEY STRAT 41-27S 49-033-20283 Sonat Exploration Co ST SR 

R1CE & SONS 44-27S 49-033-20281 Jolen Operating Company ST PA 

COAL A 1 49-033-05033 Phillips Petroleum Company 0 PA 

PADLOCK 33-28S 49-033-20273 Sonat Exploration Co ST SR 

JORGENSON 13K-28 57-84 49-033-22802 Storm Cat Energy USA 
G PA Operating Corp 

JORGENSON 1-29 49-033-20102 Luff Exploration 0 PA 

RJCE & SONS 43M-3374 49-033-23826 Fidelity Exploration & 
G SI / SR Production Co 

R1CE & SONS 41C-3474 49-033-23940 Fidelity Exploration & 
G SI / SR Production Co 

R1CE & SONS 41M-3474 49-033-25142 Fidelity Exploration & 
G PA 

Production Co 

R1CE & SONS 42-34S 49-033-20278 Fidelity Exploration & 
ST ND 

Production Co 
R1CE RANCH FEE 1-34 49-033-20219 Collins & Ware Inc 0 PA 

RJCE & SONS 43M-3474 49-033-25144 Fidelity Exploration & 
G SI / SR Production Co 

R1CE & SONS 43C-3474 49-033-23939 Fidelity Exploration & 
G SI / SR Production Co 

ISi Z ISi Z/ LZ/Z ISi 'peuue.os 

Township Range Section Qtr-Qtr 

57N 84W 26 NE SE 

57N 84W 26 NESE 

57N 84W 26 NWSE 

57N 84W 26 NWSE 

57N 84W 26 SWSE 

57N 84W 26 SWSE 

57N 84W 26 NESW 

57N 84W 26 NESW 

57N 84W 26 NWSW 

57N 84W 26 NWSW 

57N 84W 26 SESW 

57N 84W 26 SESW 

57N 84W 27 NENE 

57N 84W 27 SE SE 

57N 84W 28 NWSE 

57N 84W 28 NWSE 

57N 84W 28 swsw 

57N 84W 29 SESW 

57N 84W 33 NESE 

57N 84W 34 NENE 

57N 84W 34 NENE 

57N 84W 34 SENE 

57N 84W 34 NENW 

57N 84W 34 NESE 

57N 84W 34 NESE 
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Table D1.3-1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued) 
Well Name Application Number Well Operator Well Class Well Status Township Range Section Qtr-Qtr 

RICE & SONS 23M-3474 49-033-23004 Fidelity Exploration & 
G SI / SR 57N 84W 34 NESW Production Co 

RICE & SONS 23M-3474 49-033-25189 Fidelity Exploration & 
G SI/SR 57N 84W 34 NESW Production Co 

RICE & SONS 14M-3474 49-033-25143 Fidelity Exploration & 
G SI / SR 57N 84W 34 swsw Production Co 

RICE & SONS 41C-3574 49-033-21538 Fidelity Exploration & 
G SI/SR 57N 84W 35 NE NE Production Co 

RICE & SONS 41M-3574 49-033-21539 Fidelity Exploration & 
G SI / SR 57N 84W 35 NENE Production Co 

RICE & SONS 4103-3574 49-033-22209 
Fidelity Exploration & 

G SI / PA 57N 84W 35 NENE Production Co 

RICE & SONS 32C-3574 49-033-2 1542 Fidelity Exp loration & 
G SI / PA 57N 84W 35 SWNE Production Co 

RICE & SONS 32M-3574 49-033-21543 
Fidelity Exploration & 

G SI/PA 57N 84W 35 SWNE Production Co 

RICE & SONS 3203-3574 49-033-22207 
Fidelity Exploration & 

G SI / SR 57N 84W 35 SWNE Produ ction Co 

RICE & SONS 32M2-3574 49-033-25778 Fidelity Exp loration & 
G SI / PA 57N 84W 35 SWNE Production Co 

RICE & SONS 2102-3574 49-033-22233 Fidelity Exploration & 
G SI / SR 57N 84W 35 NENW Production Co 

RICE & SONS 21C-3574 49-033-21546 Fidelity Exploration & 
G SI / SR 57N 84W 35 NENW Production Co 

RICE & SONS 21M-3574 49-033-2154 7 Fidelity Exploration & 
G SI / SR 57N 84W 35 NENW Production Co 

RICE & SONS 43C-3574 49-033-21536 Fidelity Exploration & 
G SI/SR 57N 84W 35 NE SE Production Co 

:::0 .... 
C'-::» 

..., 
c::, :z: 

- 0, 

RICE & SONS 43M-3574 49-033-21537 Fidelity Exploration & 
G SI / SR 57N 84W 35 NESE Production Co 

RICE & SONS 4302-3574 49-033-22210 Fidelity Exploration & 
G SI / SR 57N 84W 35 NESE Production Co 

RICE & SONS 34C-3574 49-033-21540 Fidelity Exploration & 
G SI / PA 57N 84W 35 SWSE Production Co 

c::: ......, 
r-- -, 
~ 

RICE & SONS 34M-3574 49-033-21541 Fidelity Exploration & 
G SI / SR 57N 84W 35 SWSE Production Co 

c:,..) t,,,) 
Cl, c.n RICE & SONS 3403-3574 49-033-22208 Fidelity Exploration & 

G SI/SR 57N 84W 35 SW SE Production Co 

~ 
C) 

RICE & SONS 34C2-3574 49-033-23647 Fidelity Exploration & 
G SI/SR 57N 84W 35 SWSE Production Co ..... 

c.n RICE & SONS 2303-3574 49-033-22234 Fidelity Exploration & 
G SI / SR 57N 84W 35 NESW Production Co 

0 ...... 
I ..., 

RICE & SONS 23M-3574 49-033-21544 Fidelity Exploration & 
G SI / SR 57N 84W 35 NESW Production Co 

RICE & SONS 23C-3574 49-033-21545 Fidelity Exploration & 
G SI / SR 57N 84W 35 NESW Production Co 

0\ 
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Table Dl.3-1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued) 
Well Name Application Number Well Operator Well Class Well Status Township Range Section Qtr-Qtr 

RICE & SONS 14M-3574 49-033-21535 
Fidelity Exploration & 

G SI / SR 57N 84W 35 swsw 
Production Co 

RICE & SONS 14D3-3574 49-033-22232 Fidelity Exploration & 
G SI / SR 57N 84W 35 swsw 

Production Co 

RICE & SONS 14C-3574 49-033-21548 
Fidelity Exploration & 

G SI / SR 57N 84W 35 swsw 
Production Co 

STATE 41M-3674 49-033-21877 Fidelity Exploration & 
G SI / PA 57N 84W 36 NENE 

Production Co 

STATE 41C-3674 49-033-21884 Fidelity Exploration & 
G SI / PA 57N 84W 36 NENE Production Co 

STATE 4 lD 1 / 2/3-3674 49-033-22217 Fidelity Exploration & 
G SI / SR 57N 84W 36 NENE 

Production Co 

STATE 4 1M2-3674 49-033-25777 Fidelity Exploration & 
G SI / SR 57N 84W 36 NENE 

Produ ction Co 

STATE 32M-3674 49-033-21875 Fidelity Exploration & 
G SI / PA 57N 84W 36 SWNE 

Production Co 

STATE 32D l / 2 / 3-3674 49-033-22215 Fidelity Exploration & 
G SI / SR 57N 84W 36 SWNE 

Produ ction Co 

STATE 32C-3674 49-033-21882 Fidelity Exploration & 
G SI / PA 57N 84W 36 SWNE 

Production Co 

STATE 32M2-3674 49-033-25780 Fidelity Exploration & 
G SI / SR 57N 84W 36 SWNE 

Production Co 

STATE 21C-3674 49-033-21880 Fidelity Exploration & 
G SI / SR 57N 84W 36 NENW 

Production Co 

STATE 2 lD 1 / 2 / 3-3674 49-033-22213 Fidelity Exploration & 
G PS/ PA 57N 84W 36 NENW 

Production Co 

STATE 21M-3674 49-033-21873 Fidelity Exploration & 
G SI / SR 57N 84W 36 NENW 

Production Co 

:::IC -t 
r'T'I "'" c-:, z = 

STATE 12M-3674 49-033-21871 Fidelity Exploration & 
G SI / PA 57N 84W 36 SWNW 

Production Co 

STATE 12M2-3674 49-033-25779 Fidelity Exploration & 
G SI / SR 57N 84W 36 SWNW 

Production Co 
en -c:::: ~ 

STATE 12C-3674 49-033-21879 Fidelity Exploration & 
G PS/ PA 57N 84W 36 SWNW 

Production Co 
r-- -.... 

c:::, 
(,-) ~ 
c::. c.n 

STATE 12D3-3674 49-033-22211 Fidelity Exploration & 
G SI / PA 57N 84W 36 SWNW 

Production Co 

STATE 43D 1 / 2 / 3-3674 49-033-22218 
Fidelity Exploration & 

G SI / SR 57N 84W 36 NESE 
Production Co 

~ 
C:) - STATE 43M-3674 49-033-21869 Fidelity Exploration & 

G SI / PA 57N 84W 36 NESE 
Production Co 

c.n STATE 43C-3674 4 9-033-21870 Fidelity Exploration & 
G PS/ PA 57N 84W 36 NESE 

Production Co 

0 ...... 
I ..., 

STATE 34M-3674 49-033-21876 Fidelity Exploration & 
G SI / SR 57N 84W 36 SWSE 

Produ ction Co 

STATE 34C-3674 49-033-21883 Fidelity Exploration & 
G SI / PA 57N 84W 36 SWSE 

Production Co 
---J 

STATE 34D3-3674 49-033-22216 Fidelity Exploration & 
G SI / PA 57N 84W 36 SWSE 

Production Co 
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Table D1.3-1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued) 
Well Name Application Number Well Operator Well Class Well Status 

STATE 23D3-3674 49-033-22214 Fidelity Exploration & 
G SI / SR Production Co 

STATE 23C-3674 49-033-21881 Fidelity Exploration & 
G SI / SR Production Co 

STATE 23M-3674 49-033-21874 
Fidelity Exploration & 

G SI / PA Production Co 

STATE 14M-3674 49-033-21872 Fidelity Exploration & 
G SI / SR Production Co 

STATE 14C-3674 49-033-21878 Fidelity Exploration & 
G SI / SR Production Co 

STATE 14D3-3674 49-033-22212 Fidelity Exploration & 
G SI/PA Production Co 

ZIMMERMAN 1 49-033-05046 The Wood Company 0 PA 

KANE 1 49-033-20159 Davis Oil Company 0 PA 

LEGERSKI 1 49-033-05031 Smith Perl 0 PA 

RICE & SONS 41M-464 49-033-23822 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 32M-464 49-033-25139 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 21M-464 49-033-23820 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 43M-464 49-033-23819 Fidelity Exploration & 
G SI / SR Production Co 

RICE RANCH PATENTED 49-033-05027 MKM Exploration 0 PA 

RICE & SONS 34M-464 49-033-25141 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 23M-464 49-033-23821 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 14M-464 49-033-23009 Fidelity Exploration & MW SI / PA Production Co 

STATE SC 5-1-5684 49-033-27794 Stephens Production 
G TA/ PA Comoanv 

STATE SC 5-3-5684 49-033-27796 Stephens Production 
G TA/ PA Comoany 

STATE SC 5-9-5684 49-033-27795 Stephens Production 
G TA/ PA Company 

STATE SC 5-11-5684 49-033-27797 Stephens Production 
G TA/PA Company 

SHREVE FEE 1-5 49-033-20161 Reading & Bates Petroleum 0 PA 

J HALLWORTH 1 49-033-05068 Swepi LP 0 PA 

J HALLWORTH 1-9 49-033-05089 Beartooth Oil & Gas Co 0 PR/ PO 

J HALLWORTH 3 49-033-05069 Beartooth Oil & Gas Co 0 DR 

J HALLWORTH 8 49-033-05075 Beartooth Oil & Gas Co 0 SI / PO 

ril Z ril Z/ LZ/Z ril ~ peuue.os 

Township Range Section Qtr-Qtr 

57N 84W 36 NESW 

57N 84W 36 NESW 

57N 84W 36 NESW 

57N 84W 36 swsw 

57N 84W 36 swsw 

57N 84W 36 swsw 

57N 85W 18 NENW 

57N 85W 32 NESW 

57N 85W 36 SENE 

56N 84W 4 NENE 

56N 84W 4 SWNE 

56N 84W 4 NENW 

56N 84W 4 NESE 

56N 84W 4 SWSE 

56N 84W 4 SWSE 

56N 84W 4 NESW 

56N 84W 4 swsw 

56N 84W 5 NENE 

56N 84W 5 NENW 

56N 84W 5 NESE 

56N 84W 5 NESW 

56N 85W 5 SWSE 

58N R84W 31 NENE 

58N R84W 31 NENE 

58N R84W 31 NWNE 

58N R84W 31 SENE 
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Table Dl.3- 1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued) 
Well Name Application Number Well Operator Well Class Well Status Township Range Section Qtr-Qtr 

J HALLWORTH 2 49-033-05079 Beartooth Oil & Gas Co D AI 58N R84W 31 SWNE 

J HALLWORTH 10 49-033-05086 Beartooth Oil & Gas Co D PR/ AI 58N R84W 31 NENW 

J HALLWORTH 6 49-033-05077 Beartooth Oil & Gas Co D SI 58N R84W 31 SENW 

J HALLWORTH 12 49-033-05078 Swepi LP 0 PA 58N R84W 31 SWNW 

J HALLWORTH 7 49-033-05070 Beartooth Oil & Gas Co D AI 58N R84W 31 NESE 

J HALLWORTH 5 49-033-05071 Beartooth Oil & Gas Co 0 PR/ PO 58N R84W 31 NWSE 

PRENTICE PADLOCK A 1 49-033-05067 Swepi LP 0 PA 58N R84W 31 SE SE 

SCOTT PATENTED 1 49-033-05065 Harry T Thorson 0 PA 58N R84W 31 SW SE 

J HALLWORTH 4 49-033-05064 SwepiLP 0 PA 58N R84W 31 SESW 

JV STATE B 2 0 49-033-05088 Swepi LP 0 PA 58N R84W 32 NENW 

JV STATES B 1 49-033-05087 Beartooth Oil & Gas Co 0 PR/ PO 58N R84W 32 NWNW 

SHERIDAN W-03795 2 49-033-05073 Swep i LP 0 PA 58N R84W 32 SENW 

SHERIDAN W-03795 1 49-033-05080 Swepi LP 0 PA 58N R84W 32 SWNW 

PADLOCK RANCH 1 49-033-05066 Paul G Benedum 0 PA 58N R84W 32 SWSE 

J HALLWORTH 9 49-033-05074 Swepi LP 0 PA 58N R84W 32 NWSW 

GLENN MOCK-A 1 49-033-05091 Miami Oil Producers Inc 0 PA 58N R84W 33 NENE 

SCHREIBEIS 1 49-033-05076 
Oil & Realty Developments 

0 PA 58N R84W 33 SWNW 
Inc 

SCHREIBEIS 1 49-033 -20163 Davis Oil Company 0 PA 58N R84W 33 NESW 

SCOTT 2A 49-033-05063 Phillips Petroleum Company 0 PA 58N R85W 34 SESW 

HAWKINS STATE 1 49-033-05072 Gulf Oil Corporation 0 PA 58N R85W 36 NESW 

::ii:, ..... Source: Wyoming Oil and Gas Conservation Commission (2013) 

"" .... 
C"> :z: c:, - en 
c:: ,.._, 
r- -.... 

c:::, 
c..> ~ 

Status Codes for Well Files Classification Codes: Form 2 Reporting Classification Codes: 
PO = Producing Oil Well 0 = Oil Well 0 = Oil Well 
PG = Producing Gas Well G = Gas Well G = Gas Well 
DH = Dry Hole C = Condensate C = Condensate 
SI = Shut - In I = Injector Well I = Injector Well 
TA = Temporarily Abandoned S = Source Well S = Source Well 

c:. c:.n PA = Permanently Abandoned AP = Active Permit D = Disposal 

N 
CJ 

AI = Active Injector D = Disposal M = Monitor Well 
DR = Dormant M = Monitor Well - NI = Notice of Intent to Abandon MW = Monitor Well ( Not for Form 2 Reporting ) 

c.n SR = Subsequent Report of Abandonment ST = Strat Test 
AP = Permit to Drill GS = Gas Storage 
SP = Well Spudded GO = Gas Orphaned 

0 WP = Waiting on Approval 00 = Oil Orphaned 
...... 

I 

-.:i 
ID 

UNK = Unknown DO = Disposal Orphaned 
NR = No Report IO = Injector Orphaned 
SO = Suspended Operation s MO = Monitor Well Orphaned 
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Table D 1.4-1. Nearby Recreation Areas 

121 Distance N 

" Recreation Area Activities Available from Direction N Permit Area -..J 

" (miles) 
N 
121 
N Biking, Boating, Camping, Caving, 
121 

Climbing, Fishing, 
Hiking/ Backpacking, Horse back 

Bighorn National 
Riding, Hunting, Off Highway 
Vehicles, Picnicking, Scenic 16 1 WSW 

Forest Driving, Wildlife Viewing, Winter 
Sports, Visitor Centers, Exhibits, 
Interpretive Programs, Cultural-

Historic Sites 

Camping, Climbing, Fishing, 
Cloud Peak Hiking/ Backpacking, Horse back 

35 SSW 
Wilderness Riding, Hunting, Wildlife Viewing, 

Winter Sports 

Camping, Fishing, 
Connor Battlefield Hiking/ Backpacking, Picnicking, 7 w 

Cultural-Historic Sites 

Trail End State Exhibits, Interpretive Programs, 
9 SSE 

Historic Site Cultural-Historic Sites 

Fort Phil Kearny Picnicking, Visitor Center, 28 SSE 
State Historic Site Exhibits, Cultural-Historic Sites 

Kerns Wildlife Camping, Fishing, 

Management Area 
Hiking/ Backpacking, Hunting, 26 WNW 

Wildlife Viewing 

Lake De Smet 
Boating, Fishing, Picnicking, 

33 SSE 
Camping, Water Sports 

Tongue River 
Biking, Boating, Camping, 

Fishing, Picnicking, Water Sports, 16 NE 
Reservoir Wildlife Viewing 

Little Bighorn Hiking/ Backpacking, Picnicking, 
Battlefield National Scenic Driving, Visitor Center, 50 NNW 
Monument, Montana Exhibits, Cultural-Historic Sites 

Note: 1 Approximate distance to the nearest entry into the Bighorn National Forest. 
Source: Public Lands Information Center (2013) 
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0.. Table Dl.4-2. Distance to Nearest Residence for Each Compass Sector 

121 Distance from Project Distance from Site Distance from Project 
N Center to Nearest Boundary to Nearest Center to Nearest 

" Sector 
N Site Boundary Residence Residence 
-..J (miles) (miles) (miles) 

" N N 0.19 3 .25 3.44 121 
N NNE 0.19 2 .82 3.61 
121 

NE 0.83 5 .10 6.27 

ENE 1.24 2.85 5 .26 
E 1.35 0.25 2.60 

ESE 1.37 1.38 4.95 

SE 1.21 0.29 1.75 

SSE 0 .73 0.37 1.56 

s 0.67 0 .33 0.99 

SSW 0.67 0.19 0 .89 
SW 0.74 0.44 1.44 

WSW 0.97 0.30 1.93 
w 1.74 0 .72 3.45 
WNW 0.35 0.08 1.92 
NW 0.23 5 .79 7.43 

NNW 0.19 3 .83 4.03 
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Table D1.3-1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued} 
Well Name Application Number Well Operator Well Class Well Status 

RICE & SONS 31-35 49-033-20447 Jolen Operating Company G EP 

RICE & SONS 42-35 49-033-20449 Jolen Operating Company G EP 

RICE & SONS 32C-3574 49-033-21542 Fidelity Exploration & 
G SI / PA Production Co 

RICE & SONS 32M-3574 49-033-21543 
Fidelity Exploration & 

G SI/PA Production Co 

RICE & SONS 32D3-3574 49-033-22207 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 32M2-3574 49-033-25778 Fidelity Exploration & 
G SI/PA Production Co 

RICE & SONS 21D2-3574 49-033-22233 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 21D3-3574 49-033-23732 
Fidelity Exploration & 

G EP 
Production Co 

RICE & SONS 21C-3574 49-033-21546 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 21M-3574 49-033-21547 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 11-35 49-033-20443 Jolen Operating Company G EP 

RICE & SONS 22-35 49-033-20445 Jolen Operating Company G EP 

RICE & SONS 43C-3574 49-033-21536 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 43M-3574 49-033-21537 
Fidelity Exploration & 

G SI / SR Production Co 

RICE & SONS 43D2-3574 49-033-22210 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 33-35 49-033-20448 Jolen Operating Company G EP 

RICE & SONS 44-35 49-033-20450 Jolen Operating Company G EP 

RICE & SONS 34C-3574 49-033-2 1540 Fidelity Exploration & 
G SI / PA Production Co 

RICE & SONS 34M-3574 49-033-21541 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 34D3-3574 49-033-22208 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 34C2-3574 49-033-23647 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 23D3-3574 49-033-22234 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 23M-3574 49-033-21544 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 23C-3574 49-033-21545 Fidelity Exploration & 
G SI / SR Production Co 

ril Z ril Z/ LZ/Z ril ~ peuue.os 

Township Range Section Qtr-Qtr 

57N 84W 35 NWNE 

57N 84W 35 SENE 

57N 84W 35 SWNE 

57N 84W 35 SWNE 

57N 84W 35 SWNE 

57N 84W 35 SWNE 

57N 84W 35 NENW 

57N 84W 35 NENW 

57N 84W 35 NENW 

57N 84W 35 NENW 

57N 84W 35 NWNW 

57N 84W 35 SENW 

57N 84W 35 NESE 

57N 84W 35 NE SE 

57N 84W 35 NE SE 

57N 84W 35 NWSE 

57N 84W 35 SESE 

57N 84W 35 SWSE 

57N 84W 35 SWSE 

57N 84W 35 SWSE 

57N 84W 35 SWSE 

57N 84W 35 NESW 

57N 84W 35 NESW 

57N 84W 35 NESW 
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Table D1.3-1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued) 
Well Name Application Number Well Operator Well Class Well Status 

RICE & SONS 13-35 49-033-20444 Jolen Operating Company G EP 

RICE & SONS 24-35 49-033-20446 Jolen Operating Company G EP 

RICE & SONS 14M-3574 49-033-21535 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 14D3-3574 49-033-22232 
Fidelity Exploration & 

G SI / SR Production Co 

RICE & SONS 14C-3574 49-033-21548 Fidelity Exploration & 
G SI / SR Production Co 

STATE 41M-3674 49-033-21877 Fidelity Exploration & 
G SI / PA Production Co 

STATE 41C-3674 49-033-21884 Fidelity Exploration & 
G SI / PA Production Co 

STATE 4101/2/3-3674 49-033-22217 Fidelity Exploration & 
G SI / SR Production Co 

STATE 41M2-3674 49-033-25777 Fidelity Exploration & 
G SI / SR Production Co 

STATE 31-36 49-033-20439 Sonat Exploration Co G EP 

STATE 42-36 49-033-20435 Sonat Exploration Co G EP 

STATE 32M-3674 49-033-21875 Fidelity Exploration & 
G SI / PA Production Co 

STATE 32D1 / 2/3-3674 49-033-22215 
Fidelity Exploration & 

G SI / SR Production Co 

STATE 32C-3674 49-033-21882 Fidelity Exploration & 
G SI / PA Production Co 

STATE 32M2-3674 49-033-25780 Fidelity Exploration & 
G SI / SR Production Co 

STATE 21C-3674 49-033-21880 
Fidelity Exploration & 

G SI / SR Production Co 

STATE 2101 / 2 / 3-3674 49-033 -22213 Fidelity Exploration & 
G PS / PA Production Co 

STATE 21M-3674 49-033-21873 Fidelity Exploration & 
G SI / SR Production Co 

STATE 11-36 49-033-20441 Sonat Exploration Co G EP 

STATE 22-36 49-033-20440 Sonat Exploration Co G EP 

STATE 12M-3674 49-033-21871 Fidelity Exploration & 
G SI / PA Production Co 

STATE 12M2-3674 49-033-25779 Fidelity Exploration & 
G SI / SR Production Co 

STATE 12C-3674 49-033-21879 Fidelity Exploration & 
G PS / PA Production Co 

STATE 12D3-3674 49-033-22211 Fidelity Exploration & 
G SI / PA Production Co 

ril Z ril Z/ LZ/Z ril ~ peuue.os 

Township Range Section Qtr-Qtr 

57N 84W 35 NWSW 

57N 84W 35 swsw 

57N 84W 35 swsw 

57N 84W 35 swsw 

57N 84W 35 swsw 

57N 84W 36 NENE 

57N 84W 36 NENE 

57N 84W 36 NENE 

57N 84W 36 NENE 

57N 84W 36 NWNE 

57N 84W 36 SE NE 

57N 84W 36 SWNE 

57N 84W 36 SWNE 

57N 84W 36 SWNE 

57N 84W 36 SWNE 

57N 84W 36 NENW 

57N 84W 36 NENW 

57N 84W 36 NENW 

57N 84W 36 NWNW 

57N 84W 36 SENW 

57N 84W 36 SWNW 

57N 84W 36 SWNW 

57N 84W 36 SWNW 

57N 84W 36 SWNW 

DEQ Ex. 2-027



0 
(') ..... 
0 er 
(1) 
"1 
I.\:) 

0 ...... 
~ 

Table D1.3-1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued) 
Well Name Application Number Well Operator Well Class Well Status 

STATE 43D 1 /2/3-3674 49-033-22218 Fidelity Exploration & 
G SI / SR Production Co 

STATE 43M-3674 49-033-21869 
Fidelity Exploration & 

G SI / PA Production Co 

STATE 43C-3674 49-033-21870 Fidelity Exploration & 
G PS/ PA Production Co 

STATE 33-36 49-033-20438 Sonat Exploration Co G EP 

STATE 44-36 49-033-20436 Sonat Exploration Co G EP 

STATE 34M-3674 49-033-21876 Fidelity Exploration & 
G SI / SR Production Co 

STATE 34C-3674 49-033-21883 Fidelity Exploration & G SI/PA Production Co 

STATE 34D3-3674 49-033-22216 Fidelity Exploration & 
G SI/PA Production Co 

STATE 23D3-3674 49-033-22214 Fidelity Exploration & G SI / SR Production Co 

STATE 23C-3674 49-033-21881 Fidelity Exploration & 
G SI / SR Production Co 

STATE 23M-3674 49-033-21874 
Fidelity Exploration & 

G SI / PA Production Co 

STATE 13-36 49-033-20442 Sonat Exploration Co G EP 

STATE 24-36 49-033-20437 Sonat Exploration Co G EP 

STATE 14M-3674 49-033-21872 
Fidelity Exploration & 

G SI / SR Production Co 

STATE 14C-3674 49-033-21878 
Fidelity Exploration & 

G SI / SR Production Co 

STATE 14D3-3674 49-033-22212 
Fidelity Exploration & 

G SI / PA Production Co 
ZIMMERMAN 1 49-033-05046 The Wood Company 0 PA 

KANE 1 49-033-20159 Davis Oil Company 0 PA 

LEGERSKI 1 49-033-05031 Smith Perl 0 PA 

RICE & SONS 41M-464 49-033-23822 Fidelity Exploration & 
G SI / SR 

Production Co 

RICE & SONS 32M-464 49-033-25139 Fidelity Exploration & 
G SI / SR Production Co 

RICE & SONS 21M-464 49-033-23820 Fidelity Exploration & G SI/SR Production Co 

RICE & SONS 43M-464 49-033-23819 Fidelity Exploration & G SI / SR Production Co 
RICE RANCH PATENTED 49-033-05027 MKM Exploration 0 PA 

RICE & SONS 34D3-464 49-033-25140 Fidelity Exploration & 
G EP Production Co 

ril Z ril Z/ LZ/Z ril ~ peuue.os 

Township Range Section Qtr-Qtr 

57N 84W 36 NESE 

57N 84W 36 NESE 

57N 84W 36 NE SE 

57N 84W 36 NWSE 

57N 84W 36 SESE 

57N 84W 36 SWSE 

57N 84W 36 SWSE 

57N 84W 36 SWSE 

57N 84W 36 NESW 

57N 84W 36 NESW 

57N 84W 36 NESW 

57N 84W 36 NWSW 

57N 84W 36 SESW 

57N 84W 36 swsw 

57N 84W 36 swsw 

57N 84W 36 swsw 

57N 85W 18 NENW 

57N 85W 32 NESW 

57N 85W 36 SENE 

56N 84W 4 NENE 

56N 84W 4 SWNE 

56N 84W 4 NENW 

56N 84W 4 NESE 

56N 84W 4 SWSE 

56N 84W 4 SWSE 
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Table Dl.3-1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued) 
Well Name Application Number Well Operator Well Class Well Status Township Range Section Qtr-Qtr 

RICE & SONS 34M-464 49-033-25141 
Fidelity Exploration & 

G SI / SR 56N 84W 4 SWSE 
Production Co 

RICE & SONS 23M-464 49-033-23821 
Fidelity Exploration & 

G SI / SR 56N 84W 4 NESW 
Production Co 

RICE & SONS 14M-464 49-033-23009 
Fidelity Exploration & MW SI / PA 56N 84W 4 swsw 

Production Co 

STATE SC 5-1-5684 49-033-27794 
Stephens Production 

G TA/ PA 56N 84W 5 NENE Company 

STATE SC 5-3-5684 49-033-27796 
Stephens Production 

G TA/ PA 56N 84W 5 NENW 
Company 

STATE SC 5-9-5684 49-033-27795 
Stephens Production 

G TA/ PA 56N 84W 5 NESE Company 

STATE SC 5-11-5684 49-033-27797 
Stephens Production 

G TA/ PA 56N 84W 5 NESW Company 

SHREVE FEE 1-5 49-033-20161 Reading & Bates Petroleum 0 PA 56N 85W 5 SWSE 

J HALLWORTH 1 49-033-05068 Swepi LP 0 PA 58N R84W 31 NENE 

J HALLWORTH 1-9 49-033-05089 Beartooth Oil & Gas Co 0 PR/ PO 58N R84W 31 NENE 

J HALLWORTH 3 49-033-05069 Beartooth Oil & Gas Co 0 DR 58N R84W 31 NWNE 

J HALLWORTH 8 49-033-05075 Beartooth Oil & Gas Co 0 SI / PO 58N R84W 31 SENE 

J HALLWORTH 2 49-033-05079 Beartooth Oil & Gas Co D AI 58N R84W 31 SWNE 

J HALLWORTH 10 49-033-05086 Beartooth Oil & Gas Co D PR/AI 58N R84W 31 NENW 

J HALLWORTH 6 49-033-05077 Beartooth Oil & Gas Co D SI 58N R84W 31 SENW 

J HALLWORTH 12 49-033-05078 Swepi LP 0 PA 58N R84W 31 SWNW 

J HALLWORTH 7 49-033-05070 Beartooth Oil & Gas Co D AI 58N R84W 31 NESE 

J HALLWORTH 5 49-033-05071 Beartooth Oil & Gas Co 0 PR/ PO 58N R84W 31 NWSE 

PRENTICE PADLOCK A 1 49-033-05067 Swepi LP 0 PA 58N R84W 31 SESE 

SCOTT PATENTED 1 49-033-05065 Harry T Thorson 0 PA 58N R84W 31 SWSE 

J HALLWORTH 4 49-033-05064 Swepi LP 0 PA 58N R84W 31 SESW 

JV STATE B 2 0 49-033-05088 Swepi LP 0 PA 58N R84W 32 NENW 

JV STATES B 1 49-033-05087 Beartooth Oil & Gas Co 0 PR/ PO 58N R84W 32 NWNW 

SH~RIDAN W-03795 2 49-033-05073 Swepi LP 0 PA 58N R84W 32 SENW 

SH~RIDAN W-03795 1 49-033-05080 Swepi LP 0 PA 58N R84W 32 SWNW 

PWLOCK RANCH 1 49-033-05066 Paul G Benedum 0 PA 58N R84W 32 SWSE 

J HALLWORTH 9 49-033-05074 Swepi LP 0 PA 58N R84W 32 NWSW 

GLENN MOCK-A 1 49-033-05091 Miami Oil Producers Inc 0 PA 58N R84W 33 NENE 

SCHREIBEIS 1 49-033-05076 
Oil & Realty Developments 

0 PA 58N R84W 33 SWNW 
Inc 
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Table Dl.3-1. Oil and Gas Wells within 2 Miles of the Permit Area (Continued) 
Well Name Application Number Well Operator Well Class Well Status Township Range Section Qtr-Qtr 

SCHREIBEIS 1 49-033-20163 Davis Oil Company 0 PA 58N R84W 33 NESW 

DELAPP 41C-3484 49-033-21782 Fidelity Exploration & 
G EP 58N R84W 34 NENE 

Production Co 

DELAPP 41M-3484 49-033-21787 Fidelity Exploration & 
G EP 58N R84W 34 NENE 

Production Co 
WILSON FED 7 A-34 58-84 49-033-23830 Huber JM Corp G EP 58N R84W 34 SWNE 

WILSON FED 7MK-34 58-84 49-033-23831 Huber JM Corp G EP 58N R84W 34 SWNE 

DELAPP 21M-3484 49-033-21761 Fidelity Exploration & 
G EP 58N R84W 34 NENW 

Production Co 

DELAPP 21C-3484 49-033-21762 
Fidelity Exploration & 

G EP 58N R84W 34 NENW 
Production Co 

PADLOCK 13T-34 58-84 49-033-24001 Huber JM Corp G EP 58N R84W 34 swsw 
SCOTT2A 49-033-05063 Phillips Petroleum Company 0 PA 58N R85W 34 SESW 

HAWKINS STATE 1 49-033-05072 Gulf Oil Corporation 0 PA 58N R85W 36 NESW 

Source: Wyoming Oil and Gas Conservation Commission (2013) 

Status Codes for Well Files Classification Codes: Form 2 Reporting Classification Codes: 

PO = Producing Oil Well 0 = Oil Well 0 = Oil Well 

PG = Producing Gas Well G = Gas Well G = Gas Well 

DH= Dry Hole C = Condensate C = Condensate 

SI = Shut - ln I = Injector Well I = lnj ector Well 

TA = Temporarily Abandoned S = Source Well S = Source Well 

PA = Permanently Abandoned AP = Active Permit D = Disposal 

AI = Active lnjector D = Disposal M = Monitor Well 

DR = Dormant M = Monitor Well 

NI = Notice of Intent to Abandon MW = Monitor Well ( Not for Form 2 Reporting ) 

SR= Subsequent Report of Abandonment ST = Strat Test 

EP = Expired Permit GS = Gas Storage 

AP= Permit to Drill GO = Gas Orphaned 

SP= Well Spudded 00 = Oil Orphaned 

WP = Waiting on Approval DO = Disposal Orphaned 

UNK = Unlmown IO = Injector Orphaned 

NR = No Report MO = Monitor Well Orphaned 

SO = Suspended Operations 

DEQ Ex. 2-030



RAMACO Brook Mine 

Table D 1.4-1. Nearby Recreation Areas 

Distance 

Recreation Area Activities Available from Direction Permit Area 
(miles) 

Biking, Boating, Camping, Caving, 
Climbing, Fishing, 

Hiking/ Backpacking, Horse back 

Bighorn National 
Riding, Hunting, Off Highway 
Vehicles, Picnicking, Scenic 16 1 WSW 

Forest Driving, Wildlife Viewing, Winter 
Sports, Visitor Centers, Exhibits, 
Interpretive Programs, Cultural-

Historic Sites 

Camping, Climbing, Fishing, 
Cloud Peak Hiking/ Backpacking, Horse back 

35 SSW 
Wilderness Riding, Hunting, Wildlife Viewing, 

Winter Sports 

Camping, Fishing, 
Connor Battlefield Hiking/ Backpacking, Picnicking, 7 w 

Cultural-Historic Sites 

Trail End State Exhibits, Interpretive Programs, 
9 SSE 

Historic Site Cultural-Historic Sites 

Fort Phil Kearny Picnicking, Visitor Center, 
28 SSE 

State Historic Site Exhibits, Cultural-Historic Sites 

Kerns Wildlife Camping, Fishing, 

Management Area 
Hiking/Backpacking, Hunting, 26 WNW 

Wildlife Viewing 

Lake De Smet 
Boating, Fishing, Picnicking, 

33 SSE 
Camping, Water Sports 

Tongue River 
Biking, Boating, Camping, 

Reservoir 
Fishing, Picnicking, Water Sports, 16 NE 

Wildlife Viewing 

Little Bighorn Hiking/ Backpacking, Picnicking, 
Battlefield National Scenic Driving, Visitor Center, 50 NNW 
Monument, Montana Exhibits, Cultural-Historic Sites 

Note: 1 Approximate distance to the nearest entry into the Bighorn National Forest. 
Source: Public Lands Information Center (2013) 

TFN 6 2 /025 
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RAMACO Brook Mine 

Table 01.4-2. Distance to Nearest Residence for Each Compass Sector 

Distance from Project Distance from Site Distance from Project 

Sector Center to Nearest Boundary to Nearest Center to Nearest 
Site Boundary Residence Residence 

(miles) (miles) (miles) 

N 0.19 3 .25 3.44 

NNE 0.19 2.82 3 .61 

NE 0.83 5.10 6.27 

ENE 1.24 2.85 5.26 

E 1.35 0.25 2.60 

ESE 1.37 1.38 4.95 

SE 1.21 0.29 1.75 

SSE 0.73 0.37 1.56 

s 0 .67 0.33 0.99 

SSW 0.67 0 .19 0.89 

SW 0.74 0.44 1.44 

WSW 0.97 0 .30 1.93 

w 1.74 0.72 3.45 

WNW 0.35 0 .08 1.92 

NW 0.23 5.79 7.43 

NNW 0.19 3 .83 4 .03 

TFN62/025 
(ECO NOV 14,2014 

October 2014 D1 -T18 
DEQ Ex. 2-032



RAMACO 

/ 
/ 

/ 
0 2!10.000 500.000 / 

L..;,--\;;./-MI 
GRAPH IC SC.AU:(FEET) / 

I 
I 

I 

'rH~ S'l'ATE OF WYOMING 

/ 
/ 

/ 

I 

~ ·'~ 

/ 
/ 

/ 

,_ 

/ 

•• t 

,. t ~ .. .. ........... 

')• ' 
• 

.. ~-·-· 
·· 57 

N 

, , 

/ 

.,,, ~-. i 
·, I 

.. '': :1•_1 

,./" 
,· ..... 

, ... '. 

I 

... 
(-'t·---. 
'\. 

..... 
. •. 

I 
1, 

1 

I 

"· 

I 
I 

I 

·'t 

s 
6 "•·-

./ 
,·· 

R85W R84W . 

!_, ·.,:.;, 

\ 
) 

I 

~ .......... \ 

··· l •. ;:_. ·<. ·. 
,>-<· ··, J 85W . . R84W 

Figure D1.1-1. General Location Map 

October 2014 

•. 
\ 

\ 
\ 

\ 
\ 
\ 
\ 

' ~ 

\ 

\ 

\ 
\ 

\ 
\ 

\ 

Brook Mine 

\ 
\ 

\ 
\ 

\ 
\ 

\ 

TFN 6 2 /025 
RECD NOV 14,2014 

D1-Fl DEQ Ex. 2-033



DEQ Ex. 2-034



RAMACO Brook Mine 
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RAMACO Brook Mine 

D2 HISTORY 

History of the area of RAMACO's Brook Mine was prepared by WWC 

Engineering of Sheridan, Wyoming. 

D2.1 Sites on the National Register of Historic Places 

A search of the National Register of Historic Places (NRHP) was 

conducted to investigate the vicinity of resources near the Brook Mine. The 

search was narrowed to Sheridan County, Wyoming for resources listed in the 

NRHP from 1966 to 2013. The search yielded the resources listed in Table 

D2.1-1 (National Park Service, U.S. Department of the Interior, 2013). No site 

currently listed in the NRHP is within the Brook Mine Permit Boundary. 

D2.2 History of Brook Mine Area 

RAMACO's Brook Mine is located m north-central Sheridan County, 

Wyoming. It is east of the Bighorn Mountains, approximately 8 air miles 

northwest of Sheridan, Wyoming, and six miles south of the Wyoming-Montana 

State Border. Sheridan is located in the Goose Creek Valley, a tributary to the 

Tongue River. See Figure D2.2- 1 for a general location map of the mine area. 

Hunter and gatherer societies appear to have inhabited the northeastern 

portion of Wyoming for more than 13,000 years. These highly mobile 

inhabitants utilized a wide variety of resources including available flora and 

fauna to sustain life. 

The Northwestern Plains early history is generally divided into six 

cultural periods: from early to late into the Paleoindian, Early Plains Archaic, 

Middle Plains Archaic, Late Plains Archaic, Late Prehistoric, and Protohistoric 

periods. A chronological order of these periods, before the present time (B.P.), 

is listed below (Frison, 1978, 1991). 

• Paleoindian period (13,000 to 7,000 years B.P.) 

• Early Plains Archaic period (7,000 to 5,000-4,000 years B.P.) 

• Middle Plains Archaic period (5,000-4,000 to 3,000 ye-arsl3:P~) ·· 

October 2014 
TFN62/025 
RECD NOV 14,2014 D2- l 
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RAMACO Brook Mine 

• Late Plains Archaic period (3,000 to 1,850 years B.P.) 

• Protohistoric period (400 to 250 years B.P.) 

• Historic period (250 to 120 years B.P.) 

The outline of the periods is generally reflected by a shift in the climate 

conditions causing a change in the areas of occupation and/ or the 

procurement of subsistence. These patterns of transformation due to climate 

effects continued until the Protohistoric period when it is believed the first 

Euro-American visitors arrived and brought forth a strong European influence 

that included the introduction of the horse and European trade goods to the 

area. 

The first Native American tribe of the Protohistoric period to live in the 

Powder River Basin, the Bighorns, and northern Wyoming were the Snake, or 

Shoshone. The ancestors of these people lived in the area for thousands of 

years . The Crows, or Absarokas, drove the Shoshone out in the early 1800s. 

Subsequently, the Crow were driven out by the Arapaho, Sioux, and Cheyenne 

by the mid- 1800s. Likely, the first Euroamerican visitor to see the Bighorns 

was Frarn;:ois-Antoine Larocque of the Northwest Company in 1805 (Farquhar, 

Sheridan County, Wyoming, 2013). During the first half of the nineteenth 

century, the only Euroamerican visitors to the Powder River Basin were the 

occasional trappers or expeditionary forces. During the 1840s and 1850s, 

trading migrated toward the Sweetwater and Platte areas of Wyoming leaving 

much of northern Wyoming uninhabited by Euroamerican people (Farquhar, 

Johnson County, Wyoming, 2012). 

Beginning in the early 1860s, gold prospectors started entering the 

Montana and Idaho territories. This encouraged John Jacobs and John M. 

Bozeman to establish a new trail based on old Indian and trapper trails in 

1863. The trail diverted north from the Oregon Trail in present-day central 

Wyoming to Virginia City in Montana Territory. The trail was named the 

Bozeman Trail, and it traveled through today's Sheridan and Johnson 

Counties, or the heart of the Powder River Basin. This ·enrage·d·-tne Lakota 
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Sioux, Arapaho, and Cheyenne who used the Powder River Basin for premier 

hunting lands. Between 1864 and 1865, approximately 2,000 pioneers used 

the Bozeman Trail, despite increasing attacks by the Native Americans 

(Farquhar, Johnson County, Wyoming, 2012). In the summer of 1865, 

Brigadier General Patrick E. Connor commanded the Powder River Expedition 

to attack the Indians in retribution for attacking those settlers using the 

Bozeman Trail. On August 29, 1865, General Connor attacked an Arapaho 

village of about 500 people on the Tongue River next to present-day 

Ranchester, Wyoming. Though only 33 Arapaho were killed in the attack, 

several hundred horses and most of the lodges were lost. The attack dealt a 

severe blow to that particular Arapaho tribe, causing the resources to be 

drained of several Arapaho tribes, and ultimately resulting in the Arapahos 

being allied with the Lakota and Cheyenne tribes (WyomingHeritage.org, 2011). 

The military attempted to negotiate a treaty in the spring of 1866 at Fort 

Laramie for a right-of-way along the Bozeman Trail. Before the negotiations 

could finish, a 700-man force led by Colonel Henry B. Carrington arrived at 

Fort Laramie with orders to restaff Fort Reno in southern Johnson County and 

build two additional forts along the Bozeman Trail. Ogalala Sioux warrior Red 

Cloud was enraged by the arrival of the force with orders to build the forts prior 

to being granted permission by the Indians. The Native Americans left 

negotiations promising to kill any whites that entered the Powder River Basin. 

This began what was known as Red Cloud's War (Farquhar, Johnson County, 

Wyoming, 2012). 

Colonel Carrington continued to restaff Fort Reno and build the two 

additional forts along the Bozeman Trail: Fort Phil Kearny in present-day 

northern Johnson County, Wyoming and Fort C.F. Smith in southern Montana. 

The Native Americans continually harrassed Carrington's force as the soldiers 

constructed the forts. Captain William J. Fetterman arrived at Fort Phil Kearny 

in November 1866. Captain Fetterman was a brash Civil War hero, and would 

proclaim that he could ride through the Sioux Nation with 80 men. On 

December 21, 1866, a wood train ( a detachment of soldiers to ·gather· ·wood) left 
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Fort Phil Kearny and was attacked by a small force of Native Americans. 

Captain Fetterman left the fort with a force of 80 men to relieve the wood train. 

Colonel Carrington ordered Captain Fetterman three times that under no 

circumstances should he pursue the Indians over Lodge Trail Ridge. Captain 

Fetterman disobeyed orders, pursued the Indians, and encountered a force of 

up to 2,000 Sioux, Cheyenne, and Arapaho. Captain Fetterman and his entire 

force were killed (McCune & Hart, 1997). The Native Americans continued 

their harassment of the military. Near Fort Phil Kearny and the site of the 

Fetterman Massacre, the Wagon Box Fight occurred though the soldiers were 

not massacred this time due, in large part, to their new breech-loading rifles. 

Finally in March 1868, General U.S. Grant ordered that all three forts along the 

Bozeman Trail be abandoned. The Native American burned the forts to the 

ground. Red Cloud signed a peace treaty on November 6, 1868, and white 

people were not allowed to enter the Powder River Basin without the Indians' 

consent (Farquhar, Johnson County, Wyoming, 2012). 

Little conflict occurred in the northern Wyoming Territory during the 

early 1870s. However, Lieutenant Colonel George A. Custer led an 

expeditionary force into the Black Hills of Dakota and Wyoming to confirm the 

rumored presence of gold in 1874. The expedition did confirm the rumor and 

found gold as well as other minerals. The government encouraged a purchase 

of the Black Hills and the Powder River country from the Native Americans, but 

the Native Americans refused. The tribes would not submit to move to 

reservations, and the result was the Great Sioux War of 1876. This included 

Custer's defeat at the Little Bighorn in June 1876, approximately 50 miles 

north-northwest of RAMACO's permit area (Farquhar, Johnson County, 

Wyoming, 2012). The Goose Creek Valley (the location of present-day 

Sheridan) served as a staging area for General Crook during the campaign. By 

1877, the tribes surrendered and submitted to living on reservations 

(Farquhar, Sheridan County, Wyoming, 2013). 

Following the extradition of the American Indians onto reservations in 

1877, the northern parts of Wyoming Territory were open for settlement:· When 
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Wyoming Territory was originally organized in 1869, it was composed of four 

vast county units which were continuously split into smaller units as new 

settlers desired county seats closer to their place of residency. Present-day 

Sheridan County was the northern portion of Johnson County. The first 

community founded in present-day Sheridan County was Big Horn City in 

1878 by U.S. Army scout Oliver Hanna (Farquhar, Sheridan County, Wyoming, 

2013). A trapper named George Mandel built a cabin and post office near the 

forks of Goose Creek. He decided to leave, and sold his 40 acres to John D. 

Loucks. In 1882, Loucks imagined, planned for, and established a town in the 

Goose Creek Valley. He named it "Sheridan" in honor of Union General Phil 

Sheridan who he served under during the Civil War. Sheridan was officially 

incorporated in 1884, and Loucks took office as the first mayor. In 1888, the 

Johnson County residents north of Piney Creek moved to reorganize their 

district as Sheridan County. The bill passed in the Wyoming Territorial 

Legislature, and Sheridan received the winning votes to become county seat 

over Big Horn and Dayton (Nickerson, 2011). 

The arrival of the Burlington and Missouri Railroad to Sheridan in 1892 

ensured Sheridan's dominance as an economic and industrial leader in the 

region. Coal mines opened along the Tongue River and Goose Creek at Dietz, 

Carneyville (later named Kleenburn), Acme, Monarch, and Kooi, as well as 

several other small "wagon mines." Mining is discussed in more detail in 

Section D2.3. The coal mining around Sheridan set off an economic boom 

through the late nineteenth and early twentieth century, and caused a 

significant population explosion (Nickerson, 2011). 

William F. "Buffalo Bill" Cody invested in the Sheridan Inn, and used it 

as headquarters for tryouts in finding cowboys and cowgirls for his Wild West 

Show. A few locals that joined the show included George Gardner and his wife, 

Tode Bard, Jim Jennings and his wife, and Paul Case (Nickerson, 2011). 

In 1911, Sheridan had the only long-distance electric trolley in the state. 

The trolley was paid for entirely by outside capital. The investors asked for 
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nothing from the town of Sheridan other than the use of the right-of-way. A 

fare was collected from the riders. The trolley travelled north to the coal 

camps, and it provided a mode of transportation for miners to come into 

Sheridan, or to send the miners' children to school. It also provided a method 

for merchants in Sheridan to ship their goods to mines for sale to the miners 

and their families (Knapp, 2013). 

Sheridan was a melting pot of nationalities, due in large part to the 

mmes. The population included African Americans, Hispanics, and many 

immigrants from Europe, Asia, and the Middle East (Nickerson, 2011). It was 

reported that there were at least 23 separate nationalities in the coal mining 

communities. Some of the individual nationalities included American, Polish, 

Italian, Hungarian, Welsh, Scottish, English, Irish, Czech, Slovak, Bulgarian, 

Bohemian, Austrian, German, Serbian, Silesian, Montenegrin, Slovakian, 

Japanese, French, Greek, Swedish, Russian, and Croatian (Toxey McMillan 

Design Associates LLC, 2012). Primarily, the immigrants were Polish. Polish 

culture became engrained in the Sheridan area, and is still evident. Many 

descendants of the early Polish immigrants continue to live in Sheridan and 

the area today (Knapp, 2013). 

John B. Kendrick was the most influential cattle rancher in the area. He 

owned land from the Tongue River to the Powder River. Kendrick first came to 

Wyoming in 1879 with a herd of Texas cattle. He moved to Sheridan in 1889, 

and founded the Kendrick Cattle County. He began constructing his 14,000 

square foot mansion, Trail End, in 1908. The home was finally completed in 

1913. Trail End is one of the few buildings of Flemish Revival architecture in 

the western United States. Several modern conveniences were installed at the 

time of construction including indoor plumbing, electricity, an intercom 

system, and an in-house stationary vacuum cleaner. Kendrick would not enjoy 

his home long, as he was elected governor of Wyoming in 1 914, and two years 

later was chosen to serve as a United States Senator. He continued to hold his 

position as senator until his death in 1933 (Georgen, 2012). His mansion, Trail 

End, still stands, and is now the Trail End State Historic Site and museum. 
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The Sheridan area attempted to promote and increase tourism through 

dude ranches, the airport, and the Sheridan WYO Rodeo in the 1930s. 

Sheridan became famous for its polo ranches which started in the late 

nineteenth century, and continue today. For a time after World War I, the 

Circle V Polo Company in Big Horn was recognized as the best polo operation 

in the world. Queen Elizabeth II and Prince Phillip even visited Sheridan to 

purchase polo ponies in 1984. 

Sheridan College was opened in 1948. At about the same time, several 

industries closed down including the Holly Sugar Mill. The last underground 

coal mine (Monarch) closed in 1953. The passenger rail service stopped in the 

1960s, and the Sheridan Inn closed in the 1960s. But the 1960s also brought 

Interstate-90. New coal mines were opened nearby in Montana due to the Arab 

Oil Crisis of 1973. This improved the local economy, but the 1980s brought on 

a labor strike at the Montana mines that split the community and slackened 

the economy through the 1980s. The 1990s brought a boom back to the 

community because of coal-bed methane production. Sheridan is a retail and 

service center for Sheridan County, Johnson County and southern portions of 

Big Horn County, Montana and Montana's Tongue River Region (Nickerson, 

2011). Much of the area today is oriented toward agriculture and tourism 

(Farquhar, Sheridan County, Wyoming, 2013). 

D2.3 History of Mining in the Brook Mine Area 

Though Sheridan, Wyoming's image is that of being a "cowboy'' and 

agricultural town, Sheridan likely owes its early development more to coal 

mmmg than to agriculture. In the early 1880s, Sheridan's settlers began 

mmmg coal. Exposed coal outcrops existed in the vicinity of Sheridan and 

mining of these outcrops was known as "wagon mining" because a horse and 

wagon could be driven to the site and coal loaded into the wagon after directly 

mining coal from the surface. However, the market for these exposed coal 

seams could hardly compete with the numerous timber resources in the area 

due to the limited resources of the exposed coal seams. Initially, firewood was 
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used on a wider basis by the residents of Sheridan County. Because of the 

numerous timber resources and the limited methods of transportation (wagon), 

there was not an extensive market for the underground coal resources (Knapp, 

2013). 

On November 22, 1892, the Burlington and Missouri Railroad (known as 

the Burlington) came to Sheridan. With the arrival of the railroad, a new 

market for the underground coal resources came to life . The Burlington 

Railroad purposely routed its way through Sheridan County due to the 

extensive coal resources, and the manageable topography (Knapp, 2013) . The 

coal resources of Sheridan County were important enough to the Burlington 

Railroad that the company reengineered its locomotives to run on the 

subbituminous coal of the Powder River Basin (Toxey McMillan Design 

Associates LLC, 2012). With the arrival of the railroad and the new market for 

coal, coal camps were constructed north of Sheridan near the Tongue River to 

accommodate coal miners. In turn, this attracted thousands of immigrants 

and their families to move to the coal camps for employment and housing 

(Knapp, 2013). 

Approximately 100 people lived in what is now Sheridan County in 1880. 

They lived along the Tongue River, Soldier Creek, and Goose Creek and its two 

main branches. Sheridan was founded in 1882. In 1900, the population of 

Sheridan was reported as being 1,559. In 1910, the population was 8,408. 

The mining communities north of Sheridan, however, had a combined 

population of approximately 10,000 people in 1908. Therefore, the mining 

communities more than doubled the population of Sheridan County in the 

early twentieth century (Knapp, 2013). 

The extensive coal deposits warranted the population explosion. In 

1909, the Wyoming Coal Mine Inspector stated that Sheridan County "contains 

more tons of coal than any coal field in the United States west of the 

Mississippi River." There were also extensive coal deposits in the southern part 

of Wyoming along the Union Pacific Railroad. Wyoming was split into two coal 
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districts: District 1 and District 2. District 1 was along the Union Pacific, and 

District 2 was along the Burlington and Missouri Railroad. District 1 more-or

less had a monopoly on the coal market whether or not District 1 had greater 

coal reserves. Therefore, District 2's primary responsibility was to supplement 

coal shipments whenever District 1 couldn't meet demand. In 1910, District 2 

produced nearly 2 million tons of coal. By 1920, District 2 produced nearly 3 

million tons of coal per year (Knapp, 2013). 

To more efficiently utilize labor, the mining companies established towns, 

or coal camps, to house and provide services to the miners and their families 

near the site of the mine. The first of these was built in 1893 in association 

with the Sheridan Fuel Company, which was formed by several investors 

including C.H. Grinnell (businessman, cattle-baron, and contractor), J.R. 

Phelan, George T. Beck (partner of William F. Cody), and Anson Higby. The 

initial mine and camp were located four miles north of Sheridan, and was 

initially named Higby. However, when Gould Dietz became the treasurer of the 

company, the name of the town was changed to Dietz. The operation 

expanded, and at its peak the Dietz community was composed of two 

permanent camps of miners that operated eight mines. In 1905, Dietz 

employed approximately 400 miners during the summer and 800 miners 

during the winter when fuel demands were higher (Knapp, 2013). In 1908, the 

Dietz mines employed 1,000 miners, and accommodated approximately 3,000 

people in the camp (Toxey McMillan Design Associates LLC, 2012). 

By 1907, five major mines were in the area: Dietz, Kooi, Monarch, Acme, 

and Carneyville (later named Kleenburn). Kooi, Monarch, Acme, and 

Carneyville were all within, or in the immediate vicinity of, RAMACO's proposed 

permit boundary. Each mine had a camp that provided housing, supplies, and 

entertainment to the miners. Dietz continued to be the leading mine in 

production until Carneyville and Monarch overtook Dietz shortly after 1909. 

Coal production boomed from 1914 to 1918 due to World War I demands. 

Even with the large mines, the wagon mines continued to prosper through the 

boom years and after World War I. 
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Riverside, Schreibeis, Old Acme Mine, Custer Coal Company, Hart Mine, Star 

Mine, and Welch Mine. The Welch Mine was very prosperous, and even 

continued to prosper after the last of the railroad mines shut down being the 

main supplier of coal to Montana-Dakota Utilities' power plant (Knapp, 2013). 

After World War I, Dietz workers were some of the first to unionize m 

Wyoming. Miners from all the major camps attempted to follow suit 1n 

December 1919, but dozens were arrested by the National Guard and held at 

Fort Mackenzie for trying to convince other miners to stop working, and the 

governor had ordered that no assemblies would take place within 25 miles of a 

mine. This more-or-less ended attempts of labor organization in the Sheridan 

County mines in the early twentieth century (Knapp, 2013). 

Most of the small mines were incorporated into the Sheridan Wyoming 

Coal Company in 1920. Soon afterwards, Peabody Coal Company purchased 

the larger mines. The Dietz mines were shut down by 1922, though some 

miners continued to live in the camp and commute to other mines. Dietz was 

completely abandoned by 1937. In the 1930s, technologic advances and 

mechanization reduced the need for laborers. However, the cost of 

underground mining increased which started to make surface mining, or strip 

mining, a more attractive option. World War II caused another boom in coal 

demand. Yet, the boom subsided with the end of the war, and the end of the 

war coincided with the development of diesel locomotives. This decreased the 

demand for coal significantly. The wagon mines and the coal camps began to 

shut down in Sheridan County. Most of the buildings at the coal camps were 

sold, abandoned, or disassembled. Monarch was the last and largest 

underground coal mine in the region and it shut down in 1953. Several houses 

from the camps were moved into Sheridan and are still inhabited. A former 

church, water towers, mine portals, cemetaries, and the Acme power plant all 

remain as reminders of the historic and economic importance of the Sheridan 

County coal mines and their camps (Toxey McMillan Design Associates LLC, 

2012). Exhibit D2.3-1 shows the locations of historic mines in relation to the 

permit area (National Geological Map Database, 2014). 
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Around the same time as Monarch's closing, Peter Kiewit and Sons 

introduced open pit mining (also called strip mining and surface mining) to the 

Sheridan area. This first mine was called the Big Horn Coal Mine and 

continued operation on a modest scale until the 1970s. After the oil embargo 

instilled by the Organization of the Petroleum Exporting Countries (OPEC) in 

1973, oil prices tripled making coal a more affordable energy option than oil. 

This sparked another coal boom continuing today in the Powder River Basin 

that resulted in the opening of more open pit mines around Sheridan and 

Gillette (Toxey McMillan Design Associates LLC, 2012). 

October 2014 TFN62/025 D2- 11 
RECD NOV 14,2014 DEQ Ex. 2-047



RAMACO Brook Mine 

D2.4 References 

Farquhar, B. (2012, October 25). Johnson County, Wyoming. Retrieved July 
2013, from WyoHistory.org: 
http:/ /www.wyohistory.org/encyclopedia/johnson-county-wyoming 

Farquhar, B. (2013, January 7). Sheridan County, Wyoming. Retrieved July 
2013, from WyoHistory.org: 
http:/ /www.wyohistory.org/ encyclopedia/ sheridan-coun ty-wyoming 

Frison, G. C. (1978). Prehistoric Hunters of the High Plains. New York, New 
York: Academic Press. 

Frison, G. C. (1991). Prehistoric Hunters oftheHighPlains. New York, New 
York: Aca demic Press. 

Frison, G. C. (2001). Hunting and Gathering Tradition: Northwestern and 
Central Plains. In R. De Maille (Ed.), Handbook of the North American 
Indians (Vols. 13, Part 1, pp. 131-145). Washington D.C.: Smithsonian 
Institution. 

Georgen, C. (2012 , December 27). Trail End State Historic Site. Retrieved July 
2013, from WyoHistory.org: 
http:/ /www.wyohistory.org/encyclopedia/trail-end-state-historic-site 

Knapp, K. (2013, March 6). The Coal Camps of Sheridan County. Retrieved July 
2013, from WyoHistory.org: 
http:/ /www.wyohistory.org/ encyclopedia/ coal-camps-sheridan-county 

Martin, W. (1999). Archaeological Investigations Along the Wyoming Segment of 
the Express Pipeline. In W. Martin, & C. S. Smith (Eds.), Contributions to 
Archaeology (Vol. 5, pp. 4-1, 4-22) . Laramie, Wyoming: TRC Mariah 
Associates Inc. 

McCune, B., & Hart, L. (1997, December). The Fatal Fetterman Fight. Wild 
West. Retrieved July 2013, from http:/ /www.historynet.com/the-fatal
f etterman-figh t. h tm 

National Geological Map Database. (2014, January). Retrieved from United 
States Geological Survey: 
http://ngmdb.usgs.gov/ ngmdb / ngm_PN search.html 

National Park Service, U.S. Department of the Interior. (2013). National Register 
of Historic Places Program: Research. Retrieved March 2014, from 
National Register of Historic Places: http:/ /www.nps.gov/nr/research/ 

Nickerson, G. (2011, January 6). Sheridan, Wyoming. Retrieved July 2013, 
from WyoHistory.org: 
http:/ /www.wyohistory.org/ encyclopedia/ sheridan-wyoming 

TFN 6 2 /025 
October 2014 RECD NOV 14, 201 402-12 

DEQ Ex. 2-048



RAMACO Brook Mine 

Toxey McMillan Design Associates LLC. (2012). The Black Diamond Trail: 
Interpretive Plan. Wyoming State Historic Preservation Office. San 
Antonio, Texas: Toxey McMillan Design Associates LLC. Retrieved July 
2013, from http:/ /wyoshpo.state.wy.us/MM/Byway.aspx 

Wyoming Department of Environmental Quality Abandoned Mine Lands 
Division. (2012). AML Project 17J, Sheridan County Fulmer Library 
Abandoned Underground Coal Mines. Cheyenne: Respec Consulting & 
Services. 

WyomingHeritage.org. (2011, September 21). Connor Battle.field. Retrieved July 
2013, from WyomingHistory.org: 
http://www. wyohistory .org/ encyclopedia/ connor-battlefield 

TFN 6 2/025 
RECD NOV 14,2014 

October 2014 D2- 13 

DEQ Ex. 2-049



ril Z ril Z/ LZ/Z ril ~ peuue.os 

Table D2.1-l. List of Sites in Sheridan County (NRHP) 
Reference Primary 
Number Resource Name Address State County City Certdate Multiple Property Name 
85000432 CKW Bridge over Powder River us 14/ 16 !WYOMING Sheridan Arvada 

2/22/1985 
Vehicular Truss and Arch Bridges 
in Wyoming TR 

85000433 EAU Arvada Bridge Cty. Rd . CN3-38 [WYOMING Sheridan Arvada 
2/22/1985 

!Vehicular Truss and Arch Bridges 
in Wyoming TR 

84003701 Uohnson Street Historic District Johnson , 1st, and 2nd Sts. [WYOMING Sheridan Big Horn 4 /9/ 1984 

80004052 Odd Fellows Hall Jackson St. !WYOMING Sheridan Big Horn 12 /9/ 1980 

76001961 Quarter Circle A Ranch 2 mi. SW of Big Horn [WYOMING Sheridan Big Horn 8/10 / 1976 

84003698 Clearmont Jail Water St. !WYOMING Sheridan Clearmont 5/14/1984 

05001338 Dayton Community Hall 410 Bridge St. !WYOMING Sheridan Dayton 11/25 / 2005 

84003703 !Wissler, Susan, House 406 Main St. !WYOMING Sheridan Dayton 3/8/1984 

85000434 EBF Bridge over Powder River Cty. Rd. CN3-269 [WYOMING Sheridan Leiter 
2/22/1985 

Vehicular Truss and Arch Bridges 
in Wyoming TR 

85000436 ECR Kooi Bridge Cty. Rd . CN3-93 !WYOMING Sheridan Monarch 
2/22/ 1985 

!Vehicular Truss and Arch Bridges 
in Wyoming TR 

71000891 Connor Battlefield City park on the Tongue River !WYOMING Sheridan Ranchester 8/12/1971 

74002031 Big Goose Creek Buffalo Jump Address Restricted !WYOMING Sheridan Sheridan 2 / 12 / 1974 

85000435 ECS Bridge over Big Goose Creek Cty. Rd. CN3-93 !WYOMING Sheridan Sheridan 
2/22/1985 

Vehicular Truss and Arch Bridges 
in Wyoming TR 

81000612 Fort MacKenzie N of Sheridan on WY 337 !WYOMING Sheridan Sheridan 6/18/1981 

13000212 Holy Name Catholic School 121 South Connor St. !WYOMING Sheridan Sheridan 
4/23/2013 

Educational Facilities in Wyoming, 
1850-1960 MPS 

97001534 Mount View 610 S. Jefferson St. WYOMING Sheridan Sheridan 12/8/1997 

82001836 Sheridan County Courthouse Burkett and Main St. !WYOMING Sheridan Sheridan 11 / 15 / 1982 

11000533 Sheridan County Fairgrounds Historic 1753 Victoria St. !WYOMING Sheridan Sheridan 
8/10/2011 District 

97001533 Sheridan Flouring Mills, Inc. 2161 Coffeen Ave. WYOMING Sheridan Sheridan 12/8/1997 

66000762 Sheridan Inn Broadway and 5th St. !WYOMING Sheridan Sheridan 10 / 15 / 1966 

82001837 Sheridan Main Street Historic District Main St. from Burkitt to Mandel [WYOMING Sheridan Sheridan 
11 /9/ 1982 Sts. 

04001234 Sheridan Railroad Historic District 201-841 Broadway, WYOMING Sheridan Sheridan 
11 / 12/2004 508-955 N. Gould 

13000266 St. Peter's Episcopal Church 1 South Tschirgi [WYOMING Sheridan Sheridan 5 / 8 / 2013 

70000675 rrrail End 400 Clarendon Ave. !WYOMING Sheridan Sheridan 2/26/ 1970 

84000437 Big Red Ranch Complex Off U.S. 14 / 16 !WYOMING Sheridan Ucross 10/ 11 / 1984 

DEQ Ex. 2-050



RAMACO 

0 2SO,OOO S00,000 / 

~ 
GRAPH IC SC M..E (f!ET) / 

/ 
/ 

/ 

·~ · ... 
,,. 

I 

/ 
/ 

·- '"-... 

~ -}_ 

- ~.e.- -
-57 

N 

/ 
) r ; 

/ 

/ 
/ 

/ 

~~ 

l...i--t.,,!r \ :_ . -.."' 
GRAPH IC SCN.E(FEET) f 

I 

I 
I 

I 

...... 

·T 

·- ·-- - \ • A:-':' . 
I I ~ -..,- -.,.;.,, 

/_,1 

I 
I 

I 

l 
) ., 

I ,-· 

,..._ · ' 
·-----\ 

·-.. .. _ i 
··-t~. 

,.;.~.--~ .. 

THE- STA1'E OF WYOMING 

R85W R84W . 

.. " - , .... \. 

~ ~\. ·.. . ~---.- \ 

/ 

... - .... .. 
' · 

. r \ 

) 
I 

I_, . ,:, 

I• 
( 

\ .. ,. 

I • 

f / 
.. ____ J i 

. - __ .,.y' ,,· ! r' ' , , .. 
; . 
85W . R84W 

Figure D2.2-l. General Location Map 

October 2014 

\ 
\ 

'' 

~-- . ~\ -
) 

~" '-·1 
·' 

\ 
\ 
\ 
\ 

\ 
""· 

Brook Mine 

\ 

,...._ 
·, . 

i ·-~~/ 
: / 
I I . 
~ ... 
' "-·- ·.. ,.,>-. '-. 

\ 
\ 

\ 
\ 

(" 
\ 
\ 

I ""' ,... \ 
! .,_ "' ..,,... ~ ........ .-.> .... , 

TFN 6 2 /025 
RECD MOY 14,2014 

D2-Fl DEQ Ex. 2-051



DEQ Ex. 2-052



RAMACO Brook Mine 

TABLE OF CONTENTS 

D3 CULTURAL AND PALEONTOLOGICAL RESOURCES ......................... D3-1 

D3.1 Cultural and Paleontological Resources ..................... ... ............. D3-1 

LIST OF FIGURES 

Figure D3.1-1. General Project Location .................................................. D3-Fl 

LIST OF ADDENDA 

Addendum D3-1 Wyoming DEQ Cultural Resources Policy and Notice 
of Adoption of Noncoal Rules Memorandum 

TFN 6 2/025 
RECD NOV 14,2014 

October 2014 D3-i 
DEQ Ex. 2-053



RAMACO Brook Mine 

ARCHEOLOGICAL AND PALEONTOLOGICAL RESOURCES 

Appendix D3 

Prepared by: 

WWC Engineering 

October 2014 

Tf N 8 2 /025 
lllD I Y 1~ .. 2014 

DEQ Ex. 2-054



RAMACO Brook Mine 

D3 CULTURAL AND PALEONTOLOGICAL RESOURCES 

Cultural and paleontological sections for RAMACO's Brook Mine were 

prepared by WWC Engineering (WWC) of Sheridan, Wyoming. 

D3.1 Cultural and Paleontological Resources 

In accordance with current Wyoming DEQ/LQD policies and rules, 

cultural and paleontological resources surveys for RAMACO's Brook Mine were 

not conducted. Refer to Addendum D3-1 Cultural Resources Memorandum for 

Cultural Resources Policy dated October 2, 2012 signed by the Administrator of 

LQD. See Figure D3 . l - 1 for a general location map of the mine area. 
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Department of Environmental Quality 
To protect, conseNe and enhance the quality of Wyoming's 

environment for the benefit of current and future generations. 

Brook Mine 

N Matthew H. Mead, Governor John Corra, Director 

....J=================================== " N 
C2I 
N 
C2I 

October 2, 20 t 2 

Dear Interested Person. 

RE: Cultural Resources Policy and Notice of Final Adoption ofNoncoal Rules 
Departm~nt of Environmental Quality, Land Quality Division 

Cultural Resources Policy for All Mining Operations 
As a result of recent discussions with the State Historic Preservation Office. the Department of 
Environmental Quality. Land Quality Division (LQD) will no longer require cultural or 
paleontological surveys to be conducted or included in mine pennit applications for lands where the 
surface and mineral ownership are held privately. The LQD is currently revising, Guideline 11 -
Reporting Cultural and Paleontological Resources within Mine Permit Areas. to clarify these 
procedures. A revised guideline will be made available on the LQO's website as soon as it is 
published. 

Revised Noncoal Rules 

The LQD has adopted amended rules for noncoal mining. These rules were approved by the 
Environmental Quality Council on July 13, 2012 and were filed with the Wyoming Secretary of 
State (SOS) on September 26, 2012. The LQD has amended Chapters 8. 9 and 10 of the LQD 
Noncoal Rules and Regulations. The revised rules in: 

Chapter 8 

• Clarify plugging and sealing requirements for drill holes and provide detailed guidance on 
acceptable "sealant materials". 

• Clarify and revise exploration by drilling procedures and codify provisions for baseline 
groundwater monitoring and test wells. 

• Revise bonding requirements to cover the estimated cost of dri II hole abandonment and 
surface reclamation and to allow for partial release following drill hole plugging. 

Chapter9 

• Reorganize and clarify application requirements for small mining operations. 

• Clarify methods to be used to evaluate reclamation success. 

• Add additional detail regarding requirements for conversion of a small mine pennit to a 
regular mine pcnnit. 
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Chapter 10 

• Clarify the proximity limitations for Limited Mining Operations (LMO) 

• Clarify who may operate an LMO 

• Clarify that an operator may establish a second LMO within 6-milc radius if reclamation is 
complete. 

Previous versions of Chapters 8, 9 and IO have been superseded. Please remove the old Chapters 
in your copy of the LQD Noncoal Rules and Regulations and replace them with ehe new 
Chapters 8, 9 and 10. Copies of the revised rules are posted on the LQD's webpagc at: 
hnp://deg.state.wy.us/lgd/rccent§l)provedruJes.asp or may be obtained through the Wyoming SOS 
webpage at http://soswy.state.wy.us/Rules/default.aspx. For more information on specific rule 
changes please consult the Final Statement of Principal Reasons for Adoption at: 
http://deq.state.wy.us/lgd/recentapprovedrules.asp. Attached is a Certification Page for the 
rulemaking that should be inserted behind the front cover of your copy of the rules and it includes 
details on the rulcmaking process. 

For further information regarding the rule changes or cultural resource questions, please contact 
Craig Hults at (307) 777-7066 or email craig.hults(ivwyo.gov. 

Enclosures: 
Xe: 

October 2014 

Sincerely, 

y-J 'fl~ 
N~~ck 
Administrator 
Land Quality Division 

Certification Page for revised Chapters 8, 9 and I 0 
Noncoal Rule Binder, Rules Chron 
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D4 CLIMATOLOGY 

Baseline meteorological and climatological studies for RAMACO's Brook 

Mine were conducted by WWC Engineering (WWC) of Sheridan, Wyoming. 

D4.1 Climatology 

The Brook Mine is located in a semi-arid, or steppe, climate. The region 

1s characterized seasonally by cold harsh winters, hot dry summers, and 

relatively warm moist springs and autumns. Temperature extremes range from 

roughly -25°F in the winter to l00°F in the summer. The "last freeze" occurs 

during late spring and the "first freeze" occurs in early fall. The average growing 

season in Wyoming (freeze-free period) is approximately 125 days. 

Yearly precipitation totals are typically between 12 and 18 inches. The 

region is prone to severe thunderstorm events throughout the spring and early 

summer months, and much of the precipitation is attributed to these events. In 

a typical year, the area will see 34 thunderstorm days. Autumn stratiform rain 

events also contribute to precipitation totals, but to a lesser degree. Snow 

frequents the region throughout winter months (35 to 60 inches per year), but 

generally provides less moisture than rain events. 

Windy conditions are common to Wyoming m general. However, the 

Sheridan area tends to be one of the less windy locations in the state. Annual 

wind speeds average around 8 mph. The predominant wind direction is the 

northwest. Higher average wind speeds are encountered during the winter 

months while summer months experience lower average wind speeds. 

For the regional analysis, meteorological data were compiled for five sites 

surrounding the Brook Mine. Data were acquired through the Western Regional 

Climate Center (WRCC), the National Climatic Data Center administered by the 

National Oceanic and Atmospheric Administration (NOAA), Inter-Mountain 

Labs (IML Air Science, 2015) and the Wyoming Climate Atlas (Curtis & Grimes, 

2004). Table D4.1-1 provides the station identification, coordinates, and period 
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of operation for the sites used to develop this Appendix. Figure D4 .1-1 provides 

the locations for meteorological stations. 

These sites have been analyzed collectively to provide a regional climatic 

temperature and precipitation analysis that includes the proposed project area. 

The meteorological sites used for the regional analysis are all within a 15-mile 

radius of the project area. 

• SHERIDAN CO AIRPORT, WY US, roughly 10 miles south-southeast of 

the project site 

• SHERIDAN FIELD STATION, WY US, roughly 10 miles east-southeast of 

the project site 

• DECKER, MT US, roughly 10 miles northeast of the project site 

• DAYTON, WY US, roughly 12 miles west-southwest of the project site 

• IML Demo Weather Station, roughly 10 miles south-southeast of the 

project site 

The regional overview includes a discussion of the maximum and 

minimum temperature, a brief discussion of wind patterns, annual 

precipitation including snowfall estimates, severe weather related to 

precipitation, evaporation, relative humidity, and cooling, heating, and growing 

degree days. A combination of stations and sources is analyzed for each of the 

topics, depending upon the information available from each. 

D4.2 Regional Climatology Overview 

D4.2.1 Temperature 

The annual average temperature for the area is approximately 43°F to 

45°F. Table D4.2- 1 lists monthly and annual temperature statistics for the four 

meteorological stations. 

July has the highest average monthly temperature of approximately 

70°F, followed by August at approximately 68°F. January tends to be the 

coldest month with average temperatures at 20°F, and December follows with 

average temperatures at 21 °F. Table D4.2-1 also shows minimum and 
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maximum monthly temperatures for each of the four sites. The table shows 

that the low temperature during the respective recording periods reaches 

around -48°F at Decker, and high temperatures reaches 109°F at the Sheridan 

Field Station. Figure D4.2-1 displays the average temperature over the course 

of a year for each of the four stations. Figure D4.2-2 shows the annual 

mmimum and maximum temperature trends at the four stations. As 

illustrated, temperatures from the four sites exhibit remarkable agreement. 

Large diurnal temperature variations are found in the region due in large 

part to its high altitude and low humidity. Figure D4.2-3 depicts the monthly 

average diurnal temperature variation for Sheridan County Airport from 2003 

to 2012. Diurnal temperature variations average between 12°F and 29°F over 

the course of the year. Daily variations of nearly 30°F are common in July, 

August, and September. Less daily variation is observed during the cooler 

portions of the year such as December, January, and February with average 

variations of 12 to 14°F. The maximum temperature of the day tends to occur 

around 1500 hours local time (3 p.m.), and the minimum temperature of the 

day tends to occur between 0500 and 0800 hours local time (5 a.m. to 8 a.m.) 

(NOAA, 2013). 

Lesser variation in daily temperature can be attributed to the more stable 

atmospheric conditions in the region during the fall and winter months. Stable 

periods have much lower mixing heights and accompanying lapse rates 

allowing for less temperature variation. At this latitude, the winter sun provides 

much less daytime heating due to its lower angle and shorter daylight. 

Daily minimum temperatures in the project region average approximately 

31 °F at the Sheridan County Airport and 26°F at the Sheridan Field Station 

and daily maximum temperatures in the project region average approximately 

59°F at the Sheridan County Airport and 52°F at the Sheridan Field Station. 

Isotherms of interpolated annual average mmimum and maximum 

temperatures are shown in Figure D4.2-4 and Figure D4.2-5, respectively. 

July 2015 TFN 6 2/025 04-3 

RECD JUL 30 , 2015 DEQ Ex. 2-065



RAMACO Brook Mine 

D4.2.2 Wind Patterns 

Year-round wind speed m the Sheridan area average around 7.8 mph 

(WRCC, 1997). Based on hourly wind speed data from 1961 to 2013, the 

greatest wind speed tend to occur during the late winter to early spring, or from 

mid-February to early May. The highest wind speed will generally occur 

between 1000 and 1800 hours local time (10 a.m. and 6 p.m.). The lowest wind 

speed tends to occur from early May to mid-November, which will occur 

between 0100 to 0900 hours local time (1 a.m. to 9 a.m.) and 2000 to 0100 

hours local time (8 p.m. to 1 a.m.) (Curtis & Grimes, 2004). The prevailing wind 

direction for Sheridan is the northwest. Recorded maximum gusts have 

reached 78 mph (WRCC, 1997; NOAA, 2015). Table D4.2-2 summarizes the 

average monthly wind speed and prevailing wind direction. Table D4.2-3 lists 

recorded peak gust speeds for each month, and the year and direction from 

which the gusts occurred. Figure D4.2-6 displays an average wind rose for the 

Sheridan area from windspeed data collected from 1961 to 1990 (Curtis & 

Grimes, 2004). 

D4.2.3 Precipitation 

The region is characterized by moderately dry conditions. The Sheridan 

area receives measurable precipitation (>0.01 inch) approximately 107 days out 

of the year (WRCC, 1997). Average annual precipitation in the region for the 

four aforementioned meteorological stations ranges from 12 to 18 inches per 

year with both the Sheridan County Airport and the Sheridan Field Station 

averagmg around 14 inches per year. Spring showers and thunderstorms 

produce over half of the precipitation. Figure D4.2-7 shows that May and June 

tend to be the months with the highest monthly precipitation. Total 

precipitation during these months typically ranges between 2.5 and 3 inches. 

December and January are normally the driest months of the year. 

Precipitation during these months averages around 0.5 inch. The winter 

months (December through February) typically account for 10% to 15% of the 

annual precipitation totals. Figure D4.2-8 illustrates regional average 

precipitation in relation to geographic location. 
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Severe weather occurs throughout the region, but is somewhat limited. 

In general, Wyoming's life and property losses due to severe weather are among 

the lowest in the United States of America. The Sheridan area averages 34 

thunderstorm days per year with July typically having the greatest number of 

thunderstorm days (Curtis & Grimes, 2004). Property damage in Wyoming is 

usually caused by hail or damaging wind events. On average, the Sheridan 

region has 1 or 2 hail events per year. Tornadoes can occur, but are rare. 

Wyoming averages six tornado days per year. Based on wind speed probability, 

any location within the eastern third of the state can expect a tornado every 

10,000 to 100,000 years, and any location within the middle third of the state 

can expect a tornado every 100,000 to 1,000,000 years. Only one killer and 

significant F2 tornado has been recorded in Sheridan County. It occurred on 

May 31, 1923 in the southeast corner of the county, killing 1 person and 

injuring 2 (Curtis & Grimes, 2004). 

Average annual snowfall in the region varies between 35 and 60 inches 

per year depending upon the gage site's vicinity to the Bighorn Mountains. 

Closer proximity to the Bighorn Range generally results in a greater annual 

snowfall. This is due to orographic lifting of the flowing air. Three record snow 

events have occurred at Burgess Junction in the Bighorn Mountains west of 

the project area. These were the greatest recorded 3-day snowfall, 4-day 

snowfall, and 5-day snowfall. The snow fell continuously for the specified 

periods of time (3, 4, and 5 days), and resulted in total snowfall depths of 52, 

54, and 58 inches, respectively. Major snowstorms (more than five inches per 

day) are relatively infrequent and only occur O to 3 times per year in the lower 

elevations around the Brook Mine. The Wyoming Climate Atlas (Curtis & 

Grimes, 2004) indicates that annual snowfall in the project vicinity will vary 

between 36 and 77 inches per year. This is comparable to the data from the 

Sheridan County Airport, the Sheridan Field Station, and Dayton. Figure D4.2-

9 shows the average monthly snowfall for the region based on the three 

aforementioned sites. The Decker station lacked substantial snowfall data. 
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D4.2.4 Evaporation 

Low relative humidity, a high percentage of sunshine, and high average 

wind speeds are all contributing factors to Wyoming's high evaporation rate. 

Evaporation is difficult to measure from natural conditions. Therefore, 

evaporation is generally measured using a Class A evaporation pan. The 

change in water level in the pan is measured to estimate evaporation, taking 

precipitation into account. Since most Class A pans are installed above ground, 

radiation affects the side-walls and heat exchange from the pan tends to 

increase the evaporation rate. The total pan evaporation is generally adjusted 

by multiplying it by an adjustment of 0. 7 to 0.8 to approximate evaporation 

from natural surfaces such as shallow lakes, wet soil, or other moist natural 

surfaces. Pan evaporation is oftentimes not measured during winter months. 

Table D4.2-4 lists the average monthly pan evaporation for the Sheridan Field 

Station from 1920 to 2000. 

Pan evaporation is not typically measured; therefore, equations have 

been developed to estimate evaporation. The Kohler-Nordenson-Fox equation is 

likely the most widely used method to pan estimate evaporation. Table D4.2-5 

summarizes the monthly estimates of gross lake evaporation using the Kohler

Nordenson-Fox equation with a coefficient of 0.7. Should a coefficient of other 

than 0.7 be desired to estimate lake evaporation, the evaporation estimates can 

be divided by 0.7 to achieve pan evaporation, and then multiplied by the 

desired coefficient (Curtis & Grimes, 2004). Though evaporation for the 

Sheridan area tends to be low for Wyoming, evaporation still exceeds 

precipitation. 

D4.2.5 Relative Humidity 

Relative humidity (RH) 1s a temperature-based calculation that reflects 

the fraction of moisture present in the air relative to the amount of possible 

moisture in saturated air at the same temperature. Wyoming's relative 

humidity, in general, is rather low. The Sheridan area tends to be one of the 

more humid locations in Wyoming. The data for the Sheridan area represented 
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in this analysis reflects the periods from 1961 to 1990 and 2007 to 2013. Both 

periods of data reflect the same general trends. August tends to be the driest 

month with the RH averaging 48% to 49%. December and January tend to be 

the most humid months with the relative humidity averaging 67% to 75%. July 

is generally the month with the greatest diurnal variation in relative humidity 

with a range of 40% between the maximum and the minimum relative humidity 

values. January tends to be the month with the least variation in relative 

humidity with a range of 8% between the maximum and the minimum diurnal 

values. The most humid time of day tends to be in the morning around 0400 

local time (4:00 a.m.) with an annual average of 73% at that time of day. The 

driest time of day is in the afternoon around 1700 local time (5:00 p.m.) with 

an annual average of 48% at that time of day (WRCC, 1997). The overall annual 

average for all months and times of day is 60% to 64%. Table D4.2-6 

summarizes averages during the period of 1961 to 1990 for several times of day 

during every month of the year (WRCC, 1997). The table also summarizes 

average maximum and average minimum values of relative humidity, and the 

range, for each month. Table D4 .2-7 summarizes the average monthly relative 

humidity for the period of 2007 to 2013 (IML Air Science, 2015). Figure D4.2-

10 provides a visual representation of the variation in relative humidity at 

different times of day over the course of the year. 

D4.2.6 Cooling, Heating, and Growing Degree Days 

Cooling, heating, and growing degree days are a quantitative measure of 

the number of degrees above or below a specified base temperature. Typically, 

cooling and heating degree days are a measure of the number of degrees a 

home would need to be cooled or heated over the course of a month. Growing 

degree days are a measure of the degrees that are optimum for plant growth 

over the course of a month. Figure D4.2- 11 summarizes the monthly cooling, 

heating, and growing degree days for the Sheridan area based on the averages 

of three long-term datasets. As shown on the figure, the three sites are very 

similar, therefore, the data are assumed to be indicative of the proposed project 

area due to its close proximity and comparable elevation. 
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The heating and cooling degree days are included to show deviation of 

the average daily temperature from a predefined base temperature. In this 

case, 65°F has been selected as the base temperature because it is the most 

familiar base temperature for these calculations. The WRCC, NOAA, and the 

Wyoming Climate Atlas (Curtis & Grimes, 2004) all used 65°F as the base 

temperature for degree day calculations. The number of heating degree days is 

computed by taking the average of the high and low temperature occurring that 

day and subtracting it from the base temperature. The number of cooling 

degree days is computed by subtracting the base temperature from the average 

of the high and low temperature occurring that day. The number of growing 

degree days is calculated the same as cooling degree days, but the high and 

low temperatures are limited to 86°F maximum and 50°F minimum. 

Temperatures above or below these values are set to 86°F or 50°F, 

respectively(i.e., 92°F would be reset to 86°F and 49°F would be reset to 50°F 

for growing degree calculations) .. This is due to temperatures above 86°F are 

not always beneficial to plant growth (and can be stressful to the plant) while 

temperatures below 50°F reduce the heat energy available to the plant (Curtis 

& Grimes, 2004). Negative values are disregarded for all three calculations. 

As expected, the graphs of heating degree days and cooling degree days 

are inversely related. Growing degree days and cooling degree days are similar, 

but not identical. The maximum number of heating degree days occurs in 

January and December at approximately 1,400 degree days. July has the 

greatest number of cooling degree days at approximately 180 degree days 

(WRCC, 1997). July also has the greatest number of growing degree days at 

approximately 550 degree days. 

D4.3 Brook Mine Climatology Overview 

Due to the close proximity of the project area to the four regional 

meteorological station locations discussed above and that the climatology 

within the project area is similar to these stations, baseline climatology data at 

the project site was not collected. A meteorological station within the proposed 
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permit area will be established at the beginning of operations to assist with air 

quality monitoring. 
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Table D4. 1-1. Meteorological Stations Included in Climate Analysis 

Station 
Identification Elevation Years 

Station Name (GHCNDI Latitude Lone:itude (ft amsll Operation 

SHERIDAN CO AIRPORT, 
WYUS USW00024029 44.769 -106.969 3944 1948-201 3 

SHERIDAN FIELD 
STATION, WY US USC00488160 44.840 -106 .838 3750 1920-201 3 

1904- 1911, 
DECKER, MT US USC00242266 45.0 12 - 106.864 3520 1950-2004 

1951- 1958, 
DAYTON, WY US USC00482399 44.873 -107.266 3947 1991 -201 3 

IML Demo Weather Station N/ A 44.781 -106.965 3894 2007-201 3 

Sou rce: NOAA, 20 13 ; !ML Air Science, 2015 
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T bl D4 2 1 A a e - nnu al d M thl T an on ly emperature s tatlst1cs £ h R or t e eg1on 
Average Temperature (°F) Minimum Recorded Temperature (°F) 

Sheridan Sheridan Sheridan Sheridan 
Month County Field Decker Dayton County Field Decker Dayton 

Airport Station Airport Station 

Jan 21.7 19.4 15.0 23.7 -35 .0 -40.0 -34.1 -26.0 

Feb 26.3 23.3 20.4 24.5 -32 . 1 -38.0 -47.9 -22.0 

Mar 33.8 32.0 32.9 36.4 -23.1 -24 .0 -26.0 -15.0 

Apr 43.6 43.0 42.2 41.8 -2.0 -14.1 6.1 3.9 

May 52.9 52 .8 50.7 50.1 12.9 7.0 24.1 17. 1 

Jun 61.9 61.4 60.8 60.0 27.0 28.0 33.1 28.0 

Jul 70.3 69.8 70.6 69.8 35.1 28.0 30.9 39.0 

Aug 69 .0 68.2 66.1 67.5 32 .0 28.9 32.0 37.9 

Sep 58.2 57.1 58.0 57.9 6 .1 3.9 27.0 27.0 

Oct 46.6 45.6 47.0 45.1 -9.0 -18.0 5 .0 1.9 

Nov 33.0 31.9 31.1 33.6 -25. 1 -26.0 -18.0 -17.0 

Dec 24.0 22.6 17.9 19.8 -36.9 -44.0 -29 .9 -23.1 

Annual 45.1 43.9 42.7 44.2 -36.9 -44.0 -47.9 -26. 0 
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Maximum Recorded Temperature (°F) 

Sheridan Sheridan 
County Field Decker Dayton 
Airport Station 

70.0 70.0 55 .9 66.0 

75.9 80.1 64.0 63.0 

80.1 80.1 73.0 77 .0 

86.0 88.0 84.9 84.9 

95.0 102.9 90.0 93.9 

105.1 106.0 93.0 100.0 

107.1 109.0 100.9 100.9 

106.0 105.1 100.9 100.9 

102.9 104.0 95 .0 96.1 

93.0 95.0 86.0 90.0 

81.0 84.9 70.0 77.0 

72.0 78.1 63.0 63.0 

107.1 109.0 100.9 100.9 
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Table D4.2-2. Average Monthly Wind Speeds for the Sheridan Area 

January February March April May June July August September October November December Annual 

Average Wind 7.5 7.8 8.9 9.7 8.9 7.8 7.0 7.0 7.1 7.3 7.4 7.5 7.8 
Speed (mph) 

Prevailing 
NW NW NW NW NW NW NW NW NW NW NW NW NW 

Direction 

Source: WRCC, 1997; NOAA, 2015 
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s:: Table D4.2-3. Recorded Peak Wind Gusts 
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January February 

Recorded 
Peak Gust 71 78 
(mph) 

Direction NW NW 
Year 1988 2007 

Source: WRCC, 1997; NOAA, 2015 
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May June July August September October November December 
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Table D4.2-4 . Sheridan Field Station Average Monthly Pan Evaporation (1920 to 2000) 

Month January February March April May June July August September October November December Annual 
Pan 
Evaporation -- -- -- 3.55 6.19 7.8 10.16 9 .65 6.45 -- -- -- 43.80 
(inches) 

Source: Curtis & Grimes, 2004 
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Table D4.2-5. Gross Lake Evaporation Estimates Using the Kohler-Nordenson-Fox Equation with a Coefficient 
of 0.7 

Month January February March April May June July August September October November December Annual 

Mean (in) 0.7 0.9 1.8 3.3 4.7 5.6 7.2 6.3 4.0 2.6 1.2 0.8 39 .1 

Standard 0.2 0.3 0.4 0.7 0.7 0 .9 0 .7 0.7 0.6 0.6 0.4 0.3 2.6 
Deviation (in) 

High fin) 1.5 1.9 2.5 4.6 6.7 7.7 8.5 7.9 5.0 3.6 2.2 2.0 44.2 

Low (in) 0.3 0.4 1.3 2.0 3.6 3.6 5.7 4.9 2.4 1.7 0.5 0.4 36.5 

Source: Curtis and Grimes, 2004 
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Table D4.2-6. Average Values of Relative Humidity(% for Sheridan, Wyoming '1961-1990) 
Hour 

0400 0500 0100 1600 1700 2200 Monthly Avg. Maximum Minimum Range 

January 70 69 62 64 64 70 67 70 62 8 

February 71 72 60 59 60 71 66 72 59 13 

March 74 73 53 50 50 70 62 74 50 24 

April 74 73 49 44 43 67 58 74 43 31 

May 77 76 48 46 46 70 61 77 46 31 

June 78 77 46 45 44 71 60 78 44 34 

July 73 72 38 35 33 62 52 73 33 40 

Ausrust 68 68 35 31 30 57 48 68 30 38 

September 71 71 41 37 38 63 54 71 37 34 

October 70 70 47 46 45 67 58 70 45 25 

November 73 73 57 62 61 72 66 73 57 16 

December 71 70 61 65 65 71 67 71 61 10 

Annual Avg. 73 72 50 49 48 68 60 

Sources: WRCC, 1997; Curtis & Grimes, 2004 
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Table D4.2-7. Average Values of Relative Humidity (2007-2013) 

Average(%) 

January 72 

Februarv 72 

March 65 

April 64 

May 65 

June 61 

July 52 

August 49 

September 57 

October 69 

November 70 

December 75 

Annual Averae:e 64 

Source : !ML Air Science, 20 15 
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D5 GEOLOGY,OVERBURDEN,UNDERBURDEN,ANDMINERAL 
ASSESSMENT 

D5.1 Introduction 

Geology, Overburden, Underburden, and Mineral Assessment sections for 

RAMACO's Brook Mine were prepared by WWC Engineering (WWC) of Sheridan, 

Wyoming. 

D5.1.1 General 

This appendix describes the topography, geology, and overburden 

characteristics of the Brook Mine Area which is located in in the Sheridan Coal 

Field of the Powder River Basin near the Montana - Wyoming state line. The 

proposed permit area is located approximately 8 air miles northwest of 

Sheridan, Wyoming and lies along the north side of Interstate 90 corridor 

between the Acme interchange and Ranchester, Wyoming. 

The coal seams of interest within the proposed permit boundary include 

the Carney and Masters seams which vary from less than 1 to over 20 feet in 

thickness within the permit area boundary. These seams were deposited in the 

Paleocene, Fort Union Formation and are interbedded with claystone, siltstone, 

and sandstone as well as isolated bands of thin local coal seams. Across much 

of the mine area the overlying Monarch coal seam is burned, resulting in large 

scoria deposits and rugged terrain. The lithology of the overburden and other 

materials within the minable sequence are herein chemically and physically 

described. Special emphasis is given to the identification of any toxic or acid

forming strata. 

D5. 1.2 Topography 

The landscape of the Powder River Basin (PRB) consists of broad deflated 

plains, and low hills and tablelands. Incised stream valleys create most of the 

topographic relief. Generally, the topography changes from open hills with 500 
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to 1,000 feet of relief in the northern part of the basin to plains and tablelands 

with 300 to 500 feet of relief in the southern part (Keefer, 197 4). 

Like much of the northern PRB, the permit area contains significant 

topographical relief typified by open hills, narrow erosional channels and steep 

scoria capped buttes and ridges separated by relatively short, incised, 

ephemeral drainages which ascend steeply from the valley floor of the Tongue 

River and its local tributaries. Surface elevations within the permit boundary 

range from 3,590 feet where the Tongue River crosses the permit in the east 

portion of the permit area in Section 15 of Township 57N, Range 84W and the 

highest of 4,110 feet above mean sea level (amsl) in Section 7 of Township 57N, 

Range 84W. 

The principle watershed in the area is the Tongue River. Although it 

does not overlay any significant portion of the mine area, the Tongue River 

flowing along the southern portion of the permit boundary represents the 

lowest and most distinctive topographical feature in the area. Further 

description of characteristics of the Tongue River is provided in Appendix D 11. 

Additional relief is created locally by the Hidden Water and Slater Creek 

drainages, tributaries of the Tongue River. The Hidden Water drainage runs 

northwest to southeast along the northeast portion of the permit and enters the 

Tongue River near its confluence with Goose Creek. The Hidden Water 

drainage is typified by a narrow valley floor surrounded by relatively steep 

scoria capped buttes on the north side and rolling hills on the south. The 

Slater Creek drainage is also a northwest-southeast trending drainage with a 

slightly larger valley floor bounded on the northeast by steep scoria capped 

buttes and ephemeral drainages and on the southwest by rolling hills with a 

lesser scoria presence. 

Mine subsidence features from prev10us underground coal mmmg are 

also evident on the topographic surface within and adjacent to the permit area. 
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Additionally, Big Horn Coal's (Permit No. 213-T7) post-mine reclamation 

makes up a portion of the topography in the southeast portion of the mine area. 

D5.1.3 Slope Assessment 

Statistical analyses of the slope data were performed for both premining 

and postmining conditions within the mine area. The postmining analysis and 

comparison to the premining slopes are presented in Reclamation Plan 

Section RP. 3. 

Topographic grid files for use in the slope study were developed using the 

premining contours. The slope analysis was conducted using the slope zone 

analysis routine in the Carlson® software packages. Elevations for the 

premining and postmining topography were determined for 100 x 100-foot grid 

cells over the entire permit area. The gridded elevations were then used by the 

Carlson® software program to calculate slope values for each cell and hatch 

the cell according to the slope zone. The program then determines the aerial 

extent of the slope zones and prepares a summary table. 

Slope class intervals were utilized in the analyses to provide better 

discrimination in the shallow slope ranges . The average, maximum and 

minimum slopes for each case were also determined and are presented on 

Exhibit D5. l-1 for the mine area which also presents the area for each slope 

zone using colored hatching. 

D5.2 Regional Geology 

D5.2.1 General 

The proposed Brook Mine is located near the western edge of the Powder 

River structural and topographic basin that occupies portions of northeastern 

Wyoming and southern Montana in the Sheridan Coal Field. The basin is 

generally described as a broad northwest-southeast trending asymmetric 

syncline defined by the Black Hills on the east, the Casper Arch, Laramie 

Mountains, and the Hartville uplift on the south, the Bighorn Mountains on the 
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west, and the Miles City arch in Montana to the north as depicted on the Figures 

05.2-1 and 05.2-2. The basin's synclinal axis lies near the western margin. 

Flanking dips are typically gentle on the eastern limb but dip steeply into the Big 

Horn Mountains on the western limb. 

D5.2.2 Structural Geology 

The Powder River Basin was formed during the Laramide Orogeny along 

with the Black Hills, the Casper Arch, Laramie Mountains, Hartville Uplift and 

the Big Horn Mountains. Upper Cretaceous and Tertiary sedimentary rocks 

settled within the fluvial system of the basin that comprises the coal formations 

of the Lance, Wasatch, and Fort Union Formations. The coal-bearing rocks 

within the Powder River Basin dip more than 20 degrees along the western edge 

of the basin and around 2-5 degrees along the eastern edge (Flores, 2004). The 

deepest axis within the basin is found along the southwestern side of basin. 

Figure 05.2-1 depicts the regional tectonic setting of the basin. 

Faulting occurs in many localities in the Powder River Basin, especially 

around the basin edge in association with folding. Vertical displacements can be 

several hundred feet. Faulting is more common on the western limb of the basin 

syncline than on the eastern limb. Figure 05.2-3 illustrates the distribution of 

faults interpreted by (Barnum, 1983) in the Brook Mine Permit Area. 

D5.2.3 Stratigraphy 

Coal seams of the Powder River basin are of Tertiary age within the Fort 

Union and Wasatch Formations. Coal seams are interbedded with claystone, 

shale, siltstone and sandstone units across much of the basin. The lithologic 

units are often interbedded, inter-fingered, discontinuous, and generally poorly 

consolidated, with some well-cemented sand and siltstone beds. Coals of 

interest within the proposed permit boundary are found in the upper-most 

member of the Paleocene age Fort Union Formation known as the Tongue River 

Member. The Tongue River Member is underlain conformably by the Lebo and 
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Tullock Members of the Fort Union, which in turn are conformably underlain 

by the Lance Formation of Upper Cretaceous age. Figure D5.2-4 depicts a 

stratigraphic column for the Powder River Basin. 

The Tongue River Member ranges from 0 to 200 feet thick in the mine 

area, as large portions of it have been eroded, but thickens to the east. The 

Carney and Masters coal sequence is typically understood to represent the 

Tongue River - Lebo contact. The Lebo and Tullock together make up 

approximately 2,000 to 2,500 feet in the Sheridan Coal Field area. Sands 

within the Fort Union Formation in the area are thin and typically lack areal 

continuity. Siltstone is slightly more common; however, it also lacks areal 

continuity and generally possesses poor aquifer characteristics. Below the Fort 

Union, the Upper Cretaceous Lance and Fox Hills Formations make up 

approximately 500-800 feet of interbedded sand and shale. 

As evident from Figure D5.2-5, the region is typified by the Fort Union 

Formation and Wasatch Formation. The Tongue River and Lebo Members of 

the Fort Union Formation and the scoria residuum associated with the Tongue 

River Member coals make up a large majority of the bedrock/ surficial geology 

within the mine area. Although the overlying Wasatch Formation has been 

entirely removed by erosion within the permit area, uplands east of the Brook 

Mine contain Wasatch outcrops of similar lithology to the local Fort Union 

Formation. 

Quaternary alluvial and slope-wash deposits covering the principle 

drainage valley floors and associated tributaries make up the remainder of the 

surficial geology within the region. Please refer to Appendix D 11 for further 

discussion and mapping of stream-laid deposition. 

D5.2.4 Depositional Environment 

The PRB's Paleocene age Fort Union Formation is generally understood to 

have been deposited as the Big Horn Mountains were uplifted to the west 

dropping fluvial sediments in the subsiding Powder River Basin. Low energy 
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lacustrine and back-water swamp environments within the basin were often 

dissected by shifting stream channels and split by overbank, crevasse splay 

deposits and deltaic lenses on the basin margins. This resulted in a system of 

interbedded sandstone, siltstone, claystone, mudstone and coal intervals on a 

regional scale . Further interpretation of the Fort Union Formation's 

depositional environment is discussed in exhaustive detail in various sources 

including but not limited to, Ayers 1986, Flores 1983, Seeland 1992 and other 

coal mine permit applications in the Powder River Basin. 

D5.3 Geology of Mine Area 

D5.3.1 Surficial Geology 

Surficial geology in the proposed permit boundary is composed of Fort 

Union bedrock (Tongue River and Lebo Members), clinker (locally known as 

scoria), remnants and quaternary alluvium and colluvium across the valley 

floors of the principle drainages and associated tributaries. On the eastern edge 

of the permit area, backfill material from Big Horn Coal's historic open-pit 

operations makes up a portion of the surficial topography. The surficial 

geology surrounding the mine area is depicted in Exhibit D5.3-1. 

D5.3.2 Structural Geology 

The geology of the mine area is consistent with regional structural trends 

and exhibits some evidence of structural deformation in the form of faulting 

and folding. The strike of the formations within the permit area is in an east

northeast direction, and the dip is approximately 2 degrees in a south

southeast direction. 

As previously noted, the Powder River Basin is a large north to northwest 

trending asymmetric syncline. As the Brook Mine is located on the western 

margin of the basin, the structural axis of the syncline is generally east of the 

permit area, and the regional dip of the formations in the area is east

northeast, perpendicular to the synclinal axis of the basin. However, the mine 

area is located on the southern flank of the Ash Creek anticline which in 
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combination with differential compaction of softer coals, appears to have locally 

shifted the dip of the formations in the permit boundary to the southeast as 

depicted on the USGS Monarch Quadrangle (Barnum, 1983). 

Several low amplitude anticlines and synclines have been mapped as well 

as several en echelon normal faults with traces oriented along the strike 

direction and with fault displacements ranging between 20 and 150 feet. These 

sub-parallel northeast - southwest trending faults were identified by B.E. 

Barnum, as shown on Figure 05.2-3 with alternating displacements similar to 

a horst and graben system. Barnum's contours suggest that fault 

displacement is generally on the order of 50 feet within the mine area (Barnum, 

1983). 

D5.3.3 Stratigraphy 

The permit area lies in the Sheridan Coal Field of Wyoming, a stratified 

deposit where the coal beds are interbedded with mudstones, siltstones, and 

sandstones. Coal beds of interest primarily exist in the Paleocene age Fort 

Union Formation, Tongue River Member. The Carney-Master coal sequence 

generally represents the base of this member in the vicinity of the Monarch, 

Wyoming USGS quadrangle mapped by B.E. Barnum (Barnum, 1983). Below 

the Tongue River Member lays the Lebo Shale Member which is largely 

mudstone with few thin coal stringers. Strata of the Fort Union Formation are 

mainly comprised of mudstone, siltstone to fine-grained sandstone, and coals 

of varying thickness. Aquifer materials, such as sandstone as desired for 

developing groundwater resources, are relatively scarce and generally thin. 

As part of the permitting process, a drilling program was implemented to 

further investigate the stratigraphy and coal within the permit area. A complete 

tabulation of drill holes is presented in Addendum 05-1. The complete 

geophysical logs with the typical coal logging suite including a log header, 

density, resistivity, gamma and caliper logs associated with RAMACO are 

provided in Addendum 05-2. Cross-sections of the permit area, developed from 
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the logs, are included in Addendum D5-3 and strncture isopach maps included in Addendum 

D5-4. Please note that the logs used in the cross-sections have been adapted from the gamma 

ray log ASCII standard (IAS) text files provided by the logging company for scaling and 

presentation purposes. 

In the geologic cross-sections (Addendum D5-3) were expanded in response to comments 

that resulted from the EQC hearing. The cross-sections were extended outside of the proposed 

permit boundary to the south across the Tongue River to the southern valley wall. Cross sections 

D-D', E-E', F-F', G-G', 1-1' and l.rL' now include completion information from private wells that are 

on file with the Wyoming State Engineer (SEO). The SEO completion forms (Form U.W. 6) for 

wells used in the cross sections are housed in Addendum D5-8. The quality of the data presented 

on the U.W. 6 Forms are highly variable; in some instances, the forms provide detailed drill 

cutting descriptions, while in some cases there is no lithologic information presented. Some wells 

are completed only in the Tongue River alluvium while other wells penetrate the alluvium and 

underlying bedrock. Due to the number of private wells in the area between the proposed permit 

boundary and southern valley wall, only those wells that are on the cross sections are presented. 

Most of the geologic cross sections demonstrate there is no hydraulic connection between the 

targeted coals and the Tongue River. However, there is a possibility that the Tongue River 

alluvium may be in communication with the Carney coal where it potentially intersects the 

Tongue River alluvium. The potential Carney coal outcrop line is shown on Addendum D5-3 

Exhibit 1 and the potential area of communication occurs in the immediate vicinity of the Tongue 

River and Carney coal outcrop intersection. 

As evident from Exhibit D5.3-1, the Fort Union Formation and its scoria derivatives form 

most of the surface of the permit area and much of the exposed Tongue River Member has been 

baked and fused from coal beds burned in place. The burnt coal has had a large adverse effect 

on the remaining coal resources, mainly north of the Tongue River Valley. Strata from the Lebo 

Member are mainly mudstone. A description of stratigraphic nomenclature used is provided in 

Table D5.3-1. 

D5.3.3.1 Alluvial 

Quaternary deposits including stream-laid alluvial material as well as slope-wash 

colluvial material is present near the principle drainages within the mine area as depicted on 
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Exhibit D5.3-1. Stream-laid deposits (alluvium), fan deposits, and contiguous deposits of 

colluvium and slope wash, all of Holocene age, cover broad, flat areas of the Tongue River valley 

floor. These unconsolidated. deposits were transported and distributed. by fluvial and mass 

wasting processes onto swfaces that were being contemporaneously eroded in the landscape of 

the Fort Union and Wasatch Formations. 

Alluvial material associated with the Tongue River is regionally understood 

to be medium to coarse, rounded sands and gravels. Recent exploration drilling 

through the Tongue River alluvial material near the mine area demonstrates local 

alluvial composition is similar to regional trends (see the lithologic log for R13-

026 in Addendum D5-2). 

Drill cutting samples were analyzed during the installation of monitoring 

wells along the Slater Creek drainage. These cuttings appeared colluvial as they 

were largely scoria based with abundant coal chips in a clayey silt matrix. 

However, sub-rounding of the clinker present in the cuttings suggests water 

driven deposition of limited extent, has occurred. Quaternary fill in the Slater 

Creek valley floor averages approximately 20 feet in thickness. Often where coal 

seams lie under or in contact with these Quaternary deposits they are saturated. 

D5.3.3.2 Overburden and Underburden 

The majority of the Carney overburden within the permit area is composed 

of claystone (grey), although intermittent, less continuous, moderately to well 

cemented, siltstone and sandstone lenses are also present. On the northeast and 

east of the mine area the percentage of siltstone and sandstone increases and is 

often very well cemented. Where these sandstone intervals underlie the valley 

floors of the principle drainages they are often saturated. Carney overburden 

depths are generally dictated by the geomorphic features within the permit area 

with thin sections occurring along drainage areas and areas of thickening 

occurring along the high ridges defining the local tributaries. The thickness of 

Carney overburden increases in the southeast corner of the permit area as the 

Carney and Masters coal seams merge together. Local, thin, rider coal stringers 

are present in much of the overburden. Where the overlying Monarch coal was 
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burned, there are significant clinker remnants. See geologic cross-sections in 

Addendum D5-3 for overburden thickness. 

The underburden between the Carney and Masters coal seams is 

predominately claystone with thin, discontinuous sandstone and siltstone lenses 

in some areas; however it is generally understood to be an aquitard as 

demonstrated by substantially different cluster monitor well water elevations as 

described in Appendix D6. The underburden ranges in thickness from less than 

one foot on the eastern boundary of the permit area, to over 50 feet and averages 

24 feet thick. On the western half of the permit area the Carney has been split 

by a grey claystone parting which varies from nothing at the split boundary to in 

excess of 30 feet, as shown on the cross-sections (Addendum D5-3) and isopachs 

(Addendum D5-4). 

Addendum D5-5 presents results from a splitting tensile strength test by 

method of Brazilian Disk ASTM D3967. This method gages tensile strength by 

subjecting a circular disk sample with a thickness to diameter ratio between 0.2 

and 0.75 to diametral line compression to the point of failure. 

Due to the proposed auger mine method, roof and floor samples were 

obtained for structural analysis from locations within the mine area during coal 

exploration coring. Laboratory strength analysis was conducted on four samples 

from two locations (R13-019 and R13-023) and results provided in Addendum 

D5-5. These specific sample sites were chosen due to their central locality to the 

permit area. It is understood that due to the nature of the area and the strike 

and dip of the coal seams and the ever-changing overburden and underburden 

thicknesses that these samples will not represent all conditions encountered by 

the continuous miner. Prior to initiation of auger mining activity, samples will 

be collected and strength testing will be conducted on those samples in order to 

satisfy the requirements of the MSHA ground control plan, which must be 

approved prior to mining. The future testing results and analysis in preparation 

of the MSHA ground control plan will be provided to WDEQ/LQD. 
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The results of the tensile strength tests will be utilized to size both the 

web pillars and barrier pillars to achieve a factor of safety as set by the MSHA 

ground control plan to conduct mining and minimize the risk of subsidence. 

D5.3.3.3 Coal 

Across the majority of the permit area there are two coal seams within 

the planned minable sequence, the Carney (includes the Upper and Lower 

Carney) and the Masters, which have been mapped by h istoric drilling as well 

as recent and ongoing exploration efforts by RAMACO. Lithologic and 

geophysical logging data are available in Addendum DS-2. The Carney lies 

above the Masters which together generally mark the bottom of the Tongue 

River Member of the Fort Union Formation. Fragments of the overlying 

Monarch seam exist within isolated portions of the mine area as shown on the 

geologic cross-sections in Addendum DS-3 and may present a secondary target; 

however, a large percentage of the seam was burned or eroded and minable 

remnants are relatively small and discontinuous. The location of exploration 

drilling and historic mining surrounding the permit area is presented, along 

with geologic cross-section locations, on Addendum DS-3 Exhibit 1. 

The Carney coal in the eastern portion of the mine area ranges from 

15-20 feet thick and generally becomes thinner to the west as depicted on the 

cross-sections. The overburden material above the Carney coal seam increases 

to the southeast following the general dip of the coal seam. Localized faulting 

throughout the permit area also increases/ decreases the depth of the 

overburden material depending on the direction of the faulting as depicted by 

the cross sections in Addendum DS-3. A clay parting cuts the Carney into 

upper and lower beds generally perpendicular to the dip of the formation in a 

northwest-southeast trending interface near the center of the proposed permit 

boundary as depicted on the Carney isopach maps. The Upper Carney on the 

western half of the mine area ranges from two to six feet in thickness and 

generally thins to the west; coal quality for the seam is noted in Table DS.3 -2. 

The Lower Carney ranges from four to ten feet thick across the western half ofthe 
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permit area, also thins towards the west, but typically exhibits better 

quality than its upper counterpart. In small portions of the north-central 

region of the permit area the Carney seam has been further split by additional 

clay partings to a degree that no economically minable sequence is present. 

The underlying Masters coal seam ranges between four and six feet thick 

across the permit area with the exception of those areas where the coal has 

potentially been removed by erosion as depicted on the geologic cross-sections 

in Addendum D5-3. The total material thickness above the Masters seam 

including the combination of overburden, the Carney seam, and the 

Carney seam underburden generally tends to increase as the Masters seam dips 

toward the southeast portion of the permit area. The total material thickness 

above the Masters seam is at a minimum in the northwest portion of the permit 

area in lowland areas where the Masters coal seam begins to daylight. 

Within the permit boundaries there are additional coal seams shown in 

the geologic cross-sections provided in Addendum D5-3. The Dietz seams are 

located above the Monarch seam and were targeted by Big Horn Coal Company 

(Glass & Jones, 1992). The Monarch coal seam ranges in depth from zero to 

25 feet across the permit area with an average thickness of around 11 feet. 

The coal seam tends to dip from the northwest towards the southeast. The 

overburden material above the top of the Monarch coal seam increases as the 

coal dips towards the southeast. The Monarch seam, throughout the permit 

area, generally shows up as areas of burn except in highland areas and areas 

in the southeast corner of the permit area. 

As seen on the cross sections of Addendum D5-3 coal stringers with 

unknown names are located throughout the permit area below the Masters 

seam. These coal stringers are likely partings of other coal seams with differing 

sediment deposited on them over time. The coal stringer locations and depths 

from ground surface vary throughout the permit area with changes occurring 

due to varying deposition and faulting. The coal stringers are generally less 
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than three feet m thickness and are interbedded by mostly claystone and 

siltstone. 

Coal isopachs provided in Addendum 05-4 show some erratic, broken or 

discontinuous isopach lines due to outcrop, sub-crop, faulting, seam parting, 

historic mining, and the limited capabilities of the modeling software. However, 

they generally provide a general understanding of coal continuity and thickness 

within the permit area. See geologic cross-sections provided in Addendum 05-3 

for seam thickness and depth below surface for all coal seams in the permit area. 

D5.3.4 Geologic Hazards 

Seismic and other geologic hazards are considered very low for the mine 

area. Historic seismic occurrences for Wyoming are shown in Figure 05.3-1 

only four of which have been recorded in Sheridan County. Uniform Building 

Code requires structural design in accommodation of the 2,500 year 

earthquake event; contours of the expected ground acceleration of the 2,500 

year seismic event for Wyoming are provided in Figure 05.3-2. Within the 

permit area the estimated acceleration of the 2,500 year event is approximately 

12%g, comparable to a category VI earthquake on the Modified Mercalli 

Intensity Scale (Case, 2002). No active faults with a surficial expression are 

present in Sheridan County and the risk of structural failure due to seismic 

events is minimal and can be adequately addressed with prudent structural 

design (Case et al., 2002). 

Some subsidence associated with historic coal removal is apparent in 

portions of the surface topography and represents a potential geologic hazard; 

however, detailed mapping of the historic mines is available; general 

underground mines locations are provided in Addendum 05-3. Structural or 

other geologic issues associated with subsidence are location specific and can 

be addressed by avoiding these areas, prudent structural design, or ultimately, 

reclamation. 
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Landslides are also a geologic hazard in Sheridan County; however, this 

risk is associated predominately with steep terrain in the Big Horn Mountains. 

Historic data suggests that no substantial landslides have occurred within the 

permit area or surrounding area; therefore, risk to mining operations on the 

permit area is expected to be relatively low (Hitty, 2013). 

D5.3.5 Historic Exploration/Development Activities 

Drill records indicate that past mineral exploration by drilling methods 

were conducted on the permit area between 1966 and 1979 during various 

drilling campaigns run by Big Horn Coal and possibly other unidentified 

parties. Early exploration by Big Horn Coal was concentrated on the east side 

of the permit area near where Big Horn Coal developed a surface mine in the 

Dietz and Monarch coal seams. Records for more than 425 individual drill 

holes exist for these early drilling efforts; however, much of the historic data is 

of poor or incomplete quality, is difficult to integrate into ongoing resource 

evaluation efforts and was largely left out of cross-sections in Addendum DS-3. 

More recent drill exploration by RAMACO and Ambre Energy has 

occurred predominately on the westernside of the mine area north of the 

Tongue River Valley and in areas of interest or sparse data locations. Spot-core 

drilling methods were used to collect rock and coal samples and holes were 

geophysical logged. This information represents the primary data cited in the 

evaluation of the coal resources within the mine area. The procedure for 

RAMACO's exploration program included a combination of air or mud/foam 

rotary (as necessary) drilling and diamond coring. A pilot hole was first 

advanced through the entire minable sequence using air/ mud rotary and 

logged. After the appropriate intervals were selected from the geologist and 

geophysical logs, a twin hole was advanced to the top of the zone of interest 

and samples were obtained using a 3-inch core barrel. 

Several historic underground mines were developed within the mme 

area. Most notably, the Carney Mine, an underground mine covering most of 
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the south half of T57N R87W Section 17 and portions of Sections 16 and 20, 

was developed and operated during the early 1900s. The mapped extents of this 

historic mine are presented of Addendum D5-3 and Addendum D5-4. Further 

details of historic mining are presented in Appendix D2. 

In addition to the coal mineral exploration, public-record oil and gas 

holes have also been drilled on and adjacent to the mine area. 

D5.4 Overburden Assessment, Permit Area 

An assessment of the quality of the non-coal material within the 

mineable sequence was prepared based on samples collected during the 2012 

and 2013 coring programs. The sample frequency was reduced from Guideline 

1, based on agreement with WDEQ (Addendum D5-6). Results of the laboratory 

testing can be found in Addendum D5-7 and the tabulated locations of each 

core location can be found in Addendum D5-1. These results are summarized 

in Section D5.4.1. All of the overburden samples collected can be described as 

chip samples. Typically overburden samples are composited in 5-foot intervals; 

however, sample in the permit area were collected in 10-foot intervals. With 

three exceptions, R12-001, R12-002 and R12-003, the boreholes penetrated 

the entire minable sequence and seven holes provided underburden samples as 

well. 

As the proposed mining method for the Brook Mine disturbs a narrow 

slot of overburden for access of auger mining equipment, RAMACO requested 

to reduce the overburden sampling density outlined by WDEQ/LQD's Guideline 

No. 1 to one sample per 80 acres (eight per section) so long as samples 

reasonably represent the area where the slot/highwall is to be constructed for 

auger mmmg access. This request was sent to WDEQ/LQD in a letter on 

August 26, 2013, which is included in Addendum D5-6. Overburden samples 

were collected from twenty-five (25) locations within the permit area, samples 

from seventeen ( 17) of which were submitted to the laboratory for testing based 

on proximity to minable coal. These sample locations amply characterize the 
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overburden near the proposed slot access locations as depicted in Addendum 

DS-6. 

D5.4.1 Overburden Quality 

Table DS.4-1 provides a summary of overburden strata chemical quality 

criteria outlined by WDEQ/LQD Guideline No. 1. The textural quality of the 

Project Area ranges from sand to clay but is predominately silty/ clay loam to 

clay. Table DS.4-2 identifies zones within the non-coal minable sequence 

exceeding analyte concentrations for surficial reclamation and aquifer 

restoration. 

During reclamation overburden will be returned to the slot in 

approximately the same order in which it was removed, therefore the material 

and associated analyte exceedences will be ordered similar to pre-mining 

conditions. Also, the proposed slot overburden removal method will minimize 

the area of disturbed overburden and the potential for contamination of 

surficial strata or groundwater aquifers . Prudent handling and mixing of zones 

of concern to meet WDEQ/LQD Guidelines will eliminate postmining 

contamination problems and aid reclamation efforts. For these reasons, 

RAMACO believes that overburden analyte exceedences will not pose a 

significant problem to meet WDEQ/LQD reclamation standards. 

Postmine monitoring procedures may be found in the Reclamation Plan. 
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Table D5.3-1. Stratigraphic Nomenclature within the Project Area 

Formation Member Coal Seam 
Wasatch 

Dietz 2 and 3 Coal 
Seams (DTZ) 
Monarch (Canyon) Coal 
Seam (MON) 

Tongue River Carney Coal Seam (CRN) 
Fort Union Upper Carney (U-CRN) 

Lower Carney (L-CRN) 
Masters Coal Seam 
(MST) 

Lebo Member Wall Coal Seam (WALL) 
Tullock Member 

Lance Formation 
Fox Hills Sandstone 
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Table 05.3-2. Coal Quality Characteristics 

Seam Btu/lb1 Ash1 Water Content2 Total Sulfur1 
Carney 11,358 13.9 23.2 1.48 

Carney-Upper 11,078 16.5 21.7 2.06 
Carney-Lower 11,430 11.5 24.5 0.58 

Masters 11,248 14.4 23.3 1.73 
Monarch 9,265 5.75 23.8 0.7 

1 Results from analysis of "Dry" samples. 
2 Results from analysis of "As Received" samples . 
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Table 05.4-1. Criteria to Establish Topsoil and Overburden Suitability Adapted 
from WDEQ/LQD Guideline No. 1 Table 1-2 and 1-4 

Surface (potential root zone) 
and Topsoil Aquifer Restoration 

Parameter Suitable Mar~inal 1/ Unsuitable Unsuitable 
pH 5.5-8.5 5.0-5.5; 8.5-9.0 <5.0; >9.0 <5.0 

EC (Conductivity) Depends on premine 
mmhos/cm 0-8 8-12 >12 levels 

Saturation Percentage 25-80 <25; >80 

Texture c,sic,s 
Depends on premine 

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

Selenium ppm >0.3-0.8 ppm, 5/ 6/ levels 
<5.0 Depends on premine 

Boron ppm >5.0ppm levels 

Nitrate/Nitrogen >50ppm 

Molybdenum <l.0ppm >l .0ppm 

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

Arsenic <2.0ppm >2.0ppm 

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

determined if suitable SAR value is exceeded. 
3 / For fine textured soils (Clay 40%). 
4 / Record as Acid pot., Neutralization pot. and acid-base potential in + tons CaC03 equivalent/ 1000 tons. 
5 / The marginal value for selenium is keyed to sampling vegetation at bond release. Vegetation> 5 ppm Se is 

considered unsuitable. 
6 / Depends on premining water quality and overburden quality. 
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Table D5.4-2. WDEQ/LQD Guideline No. 1 Overburden Reclamation/Restoration Analyte Exceedance Summary 

Samole Rane:e lftl 1>H (s.u.l EC1 ldS/ml Saturation% 

Hole No. from to n AVE Max Min 

R-12019D 0 140 9 6.3 8.2 5.7 
R-12005 0 105 10 7.1 8 .5 6.3 
R-12002 0 134 13 5.4 8.2 4 .3 
R-12003 0 108 11 5.9 8.7 5.0 
R-12001 0 69 6 6.6 8.2 6.2 

AMBRE-04 0 96 9 7.2 8.4 6.6 
AMBRE-03 0 88 8 7.2 8 .3 6.4 

R-12006 0 125 8 7.7 8 .3 7.3 
R13-012 0 163 16 7.5 8 .8 6.6 
R13-018 0 130 10 7.8 8 .3 7.3 
R13-019 0 151.5 16 7.7 8 .3 7.2 
R13-023 0 170 16 7.8 8.4 7.1 
R13-011 0 182 17 7.8 8.7 7.0 
R-12007 0 138.6 14 7.6 8.9 6.7 
R-12004 0 184 17 4 .9 8 .5 3 .8 
R-12020 0 142 13 5.0 8 .2 3 .9 

AMBRE-02 0 29.8 3 7.1 8 .2 6 .7 
BH166-76 0 311 30 8.1 9 . 1 6.9 
BE326-78 0 31 7 4.5 7.9 3.7 

1 Electrical Conductivity 
2 Sodium Adsorption Ratio 
3 Acid Base Potential (ton CaCOJ per 1000 ton material) 
4 Total Organic Carbon 
NA: No data available. 

AVfl. Max Min AVfl. 
2.5 3 .6 1.0 60.2 

1.2 3.0 0 .6 54.2 

2.1 4.2 1.1 53.2 

1.7 2.8 0.5 64.3 

1.3 2 .3 0 .8 59.2 

1.1 1.8 0.8 36.1 

1.6 3.0 0.8 41.9 

0.7 1.2 0.3 55.3 

0.9 2.8 0.3 44.6 

1.2 4.0 0.4 55.2 

1.5 2.8 0 .6 47.0 

0.9 1.3 0.4 48.8 

0.8 1.3 0 .5 45.3 

0.7 1.2 0.4 52.4 

1.5 3.1 0 .5 61.0 

1.7 4.8 0.6 61.0 

5.4 7 .9 1.8 45.3 

1.5 3 .8 0.4 45.6 

5.8 8.8 3.3 42.1 

Unsuitable for Surface Reclamation (WDEQ/LQD Guideline No. 1) 
Unsuitable for Aquifer Restoration(WDEQ/LQD Guideline No. 1) 

~------~ Marginally suitable (WDEQ /LQD Guideline No. 1) 

March 2019 

Max Min 

75.4 36.0 

70.8 33.9 

76.5 31.5 

76.7 34.0 

75.8 39.1 

53.5 27.6 

78.1 25.3 

64.4 39.5 

77.1 32.0 

75.5 32.5 

60.6 35.3 

81.4 36.0 

103.0 28.9 

70.4 33.0 

82.2 29.1 

81.2 41.7 

50.4 40.5 

98.3 18.2 

78.4 19.5 

SAR2 Se loom Boron loom) NOa-NO2 loom) 

AVE Max Min AVfl. Max Min AVE Max Min ~ 
3.0 5.5 1.4 0.02 0 .02 0 .0 0.8 0 .9 0 .8 

4.4 7.6 2.8 0.06 0.11 0.0 0.5 2.4 0.1 0.6 1.1 0 .5 

4.2 8.6 2 .1 0.09 0.57 0 .0 0.8 3.6 0 .1 0.7 1.8 0 .3 

4.1 6.1 2.7 0.15 0 .27 0.0 0.9 5 .5 0.1 1.3 3.8 0.4 

2.5 5.0 1.0 0.07 0.13 0.0 1.2 2.8 0.4 4.1 17.1 0.4 

1.4 5.0 0 .8 0.03 0.12 0.0 0.2 0 .9 0.1 0.4 0.8 0.3 

1.9 6.2 1.0 0.06 0.23 0.0 0.4 1.6 0 .1 0.4 0.7 0 .1 

1.0 1.5 0.3 0.05 0.09 0 .0 0.2 0 .5 0.1 0.6 0 .9 0.2 

0.9 4 .6 0.4 0.05 0.16 0 .1 0.6 1.8 0 .3 0.5 2.1 0 .3 

1.5 5.2 0.5 0.02 0 .09 0 .1 0.3 1.0 0.1 0.6 1.7 0.2 

2.9 4 .3 0 .9 0.03 0 .11 0.0 0.5 1.5 0 .2 4.4 26.0 0 .2 

2.9 9.3 1.0 0.06 0 .21 0 .1 0.5 1.8 0 .2 0.2 0 .6 0 .1 

2.9 10.4 0 .5 0.05 0 .27 0 .0 0.8 1.4 0.4 0.4 0 .9 0 .2 

3.2 7.4 0 .3 0.05 0 .24 0.0 0.4 2 .2 0.1 0.8 2 .3 0 .3 

4.4 9 . 1 2 .8 0.12 0.38 0 .0 1.5 5 .3 0 .2 ~-• ~ 0 .3 

4.4 7.4 2.1 0.07 0 .17 0 .0 1.1 4.2 0 .1 7.3 0.4 

3.0 4 .9 0 .7 0.13 0.20 0.1 1.2 1.5 1.0 1.0 1.4 0 .3 

6.5 21 1.3 0.2 0.2 0 .2 0.4 1.6 0.1 
NA ---

NA 
5.7 9 .9 1.8 0.2 0.2 0.2 1.2 3 .5 0 .2 33.8 12.6 

Brook Mine 

Molvbdenum loom) ABP3 It/ l000tl Arsenic 101,ml TOC4 1%1 

AVE Max Min AVE Max Min AVE Max Min AVfl. Max Min 

0.2 0.4 0.1 46.2 191.0 4.7 0.3 0 .6 0 .1 3.6 25.8 0.2 

0.4 1.0 0 .1 31.2 131.0 19.1 0.2 0.8 0 .1 3.1 23. 1 0.5 

0.3 1.1 0 .1 20.4 54.6 27.4 0.3 3.1 0.1 3.2 10.4 0.1 

0.4 1.3 0 .1 16.9 61.4 19.7 0.4 1.6 0 . 1 3.0 14.5 0.4 

0.3 0.9 0.1 26.9 81.2 -0.4 0.2 0.7 0 .2 2.4 5.9 0 .5 

0.4 0 .9 0.1 112.2 245.0 2.2 0.2 1.0 0 .1 0.9 4.4 0.3 

0.4 2.1 0 .1 110.2 205.0 13.9 0.3 2.9 0 .1 0.9 6.7 0.2 

0.3 0.6 0 .2 32.5 80.1 3.0 0.1 0 .2 0 .1 0.8 1.8 0.1 

0.2 1.3 0 .1 36.2 164.0 -7 .1 0.1 0.4 0 . 1 1.4 7.8 0.1 

0.1 0.4 0 .1 82.5 193.0 14.3 0.1 0.2 0 .1 0.4 1.8 0.1 

0.3 1.0 0 .1 86.3 248.0 10.7 0.2 0 .7 0 .1 1.0 5.8 0.1 

0.4 1.1 0 .1 44.2 181.0 5.7 0.2 0 .7 0.1 1.3 5.2 0 .2 

0.4 1.0 0.1 37.5 119.0 -7 .3 0.3 0 .8 0.1 1.5 8.4 0.1 

0.3 0.8 0 .1 28.2 96.6 -8.4 0.1 0.5 0 .1 1.9 12 .7 0 .2 

0.7 2.5 0 .1 25.8 173.0 37 .9 0.5 2.9 0 .1 4.7 19.0 0.2 

0.9 7.2 0 .1 35.7 95.6 -5.5 0.2 1.0 0 .1 3.7 22.6 0 .1 

0.5 1.0 0 .1 65.6 111 .0 39.0 0.1 0.4 0.4 1.7 5.1 0.1 

NA NA NA NA NA NA NA NA NA NA NA NA 

3.4 4.0 2.4 88.3 108.6 71.6 NA NA NA NA NA NA 
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Regional tectonic setting of the Black Hills uplift at the easternmost 
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heavy line. 
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RAMACO Brook Mine 

Drill Hole Tabulations 
Type ID Easting Northing Elevation 

RAMACO R-13011 1394131.5 1938441.2 3840.5 

RAMACO R-13012 1391382.1 1939174.4 3925.9 

RAMACO R-13016 1391088.2 1941970.2 3956.1 

RAMACO R-13018 1394423.1 1941802.4 3887.9 

RAMACO R-13019 1394584.1 1940622.6 3918.5 

RAMACO R-13020 1386372.2 1939535.7 3952.6 

RAMACO R-13023 1389612.6 1937608.6 3908.5 

RAMACO R-13024 1378388.6 1941541.7 3885.4 

RAMACO R-13026 1394418.4 1932436.3 3630.6 

RAMACO R-12001 1371570.8 1941932.5 3964.7 

RAMACO R-12002 1375017.6 1942450.2 3966.7 

RAMACO R-12003 1374801.9 1939566.4 3867.7 

RAMACO R-12004 1376944.0 1941064.1 3930.3 

RAMACO R-12005 1378455.3 1938704.5 3806 

RAMACO R-12006 1387298.2 1936982.2 3894.1 

RAMACO R-12007 1378677.2 1939958.6 3872.4 

RAMACO R-12008 1379699.7 1940365.9 3835.3 

RAMACO R-12009A 1382752.8 1937903.5 3836.1 

RAMACO R-12010 1382178.4 1941264.3 3781.4 

RAMACO R-12011 1382200.3 1938556.8 3778.1 

RAMACO R-12012 1382640.4 1943192.9 3939.9 

RAMACO R-12013 1383201.7 1940382.7 3974.8 

RAMACO R-12014 1383638.0 1941970.4 3953.5 

RAMACO R-12015 1384648.9 1936994.1 3774.3 

RAMACO R-12018 1379220.9 1940645.4 3854.7 

RAMACO R-12019 1384228.7 1936985.5 3798.2 

RAMACO R-12020 1380767.5 1939247.6 3873.5 

RAMACO AMB-02 1396481.9 1941968.4 3762.5 

RAMACO AMB-03 1398010.1 1941665.9 3733.2 

RAMACO AMB-04 1399137.3 1940708.4 3705.4 

RAMACO AMB-05 1403477.8 1930125.6 3776.4 

Monitor Well 578510-CRN-1 1371807.2 1941542.1 3962.4 

Monitor Well 578511-CRN-1 1377926.5 1940246.5 3893.8 

Monitor Well 578512-CRN-1 1382757.0 1943160.0 3931.0 

Monitor Well 578513-CRN-1 1381665.6 1938329.3 3847.7 

Monitor Well 578418-CRN-1 1387102.2 1936927.8 3882.4 

Monitor Well 578409-CRN-1 1399549.2 1940097.5 3710.1 

Monitor Well 578409-CRN-OB 1399537.8 1940108.4 3710.3 

Monitor Well 578415-CRN/MST 1404291.8 1936077.6 3611.4 

Monitor Well 578510-MST-1 1371823.0 1941558.1 3962.4 

Monitor Well 578511-MST-1 1377944.7 1940243.6 3894.0 

Monitor Well 578512-MST-1 1382742.6 1943171.6 3930.9 

Monitor Well 578513-MST-1 1381680.6 1938341.4 3848.4 

Monitor Well 578418-MST-1 1387130.9 1936922.9 3883.6 

Monitor Well 578409-MST-1 1399559.3 194008.7,~ 3709.8 ,~--
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RAMACO Brook Mine 

Drill Hole Tabulations 
Type ID Easting Northing Elevation 

Monitor Well 578409-MST-UB 1399568.3 1940076.6 3709.7 

Monitor Well 578409-MST-OB 1399546.6 1940084.5 3710.3 

Monitor Well 578512-AL-1 1381530.1 1940880.3 3758 

Monitor Well 578513-AL-1 1383970.4 1938633.9 3721.9 

Monitor Well 578418-AL-1 1386058.5 1935962.2 3687.5 

Monitor Well 578408-MST 1394423.0 1941802.0 3887.9 

Monitor Well 578408-CRN 1394416.0 1941810.0 3887.7 

Monitor Well 578417-MST 1939175.0 1391382.0 3925.9 

Monitor Well 578417-CRN 1391364.0 1939152.0 3926.4 

Monitor Well 578421-3-MAS 1399293.0 1934005.0 3643 

Monitor Well 578513-OVB-1 1384801.5 1936206.4 3753.2 

Monitor Well 578415-SPL-1 1404656.3 1934126.6 3603.7 

Monitor Well 578415-SPL-2 1404635.8 1935618.5 3611.5 

Oil/CBM OG-01 1399801.0 1926113.0 3796.4 

Oil/CBM OG-02 1394785.7 1934957.5 3764.3 

Oil/CBM OG-03 1389613 .5 1935237.5 3810.6 

Oil/CBM OG-04 1387995.6 1939460.0 3960.8 

Oil/CBM OG-05 1389596.6 1941239.2 4022.2 

Oil/CBM OG-06 1385957.1 1943389.5 4053 .7 

Oil/CBM OG-07 1401341.7 1943034.4 3833.0 

Oil/CBM OG-08 1390503.4 1945403.9 3948.6 

Oil/CBM OG-09 1392277.0 1924812.8 3779.1 

Oil/CBM OG-10 1400010.5 1935231.0 3625.8 

Oil/CBM OG-11 1399454.1 1926211.1 3811.4 

Oil/CBM OG-12 1410524.1 1926173.9 3809.6 

Oil/CBM OG-13 1411779.4 1927537.6 3812.4 

Oil/CBM OG-14 1410380.4 1919547.3 3828.8 

Oil/CBM OG-15 1409091.3 1923580.9 3867.3 

Oil/CBM OG-16 1413144.3 1922240.1 3925.8 

Oil/CBM OG-17 1413015.2 1919428.5 3966.4 

Oil/CBM OG-18 1407648.0 1918295.1 3772.6 

Oil/CBM OG-19 1413028.6 1924747.9 3924.2 

Oil/CBM OG-20 1396224.0 1924633.9 3915.0 

Oil/CBM OG-21 1404265.1 1918690.2 3659.6 

Oil/CBM OG-22 1401178.8 1920705.8 3742.6 

Oil/CBM OG-23 1402366.4 1919442.2 3709.4 

Historic 103-74 1405985.0 1931487.0 3777.0 

Historic 105-74 1405833.0 1934466.0 3791 .0 

Historic 116-74 1407505.0 1932647.0 3755.0 

Historic 123-74 1399453.0 1944771 .0 3887.0 

Historic 126-74 1402611 .0 1938147.0 3651 .0 

Historic 127-74 1398674.0 1939523.0 3776.0 

Historic 134-74 1400364.0 1944120.0 3867.0 

Historic 141-74 1396958.0 1929954.0 3890.0 
v(: '-

Historic 158-74 1406275.0 193.~~.9R.o 3617.0 
'""'-"'- ¥ -

1 
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RAMACO Brook Mine 

Drill Hole Tabulations 
Type ID Easting Northing Elevation 

Historic 178-76 1406438.0 1933268.0 3784.0 
Historic 203-76 1397182.0 1939075.0 3866.0 
Historic 214-76 1406063.0 1932880.0 3768.0 
Historic 216-76 1406133.0 1931707.0 3740.0 
Historic 22-66 1395858.1 1941902.5 3824.0 
Historic 239-77 1406914.0 1932325.0 3750.0 
Historic 240-77 1399564.8 1940074.7 3707.0 
Historic 242-77 1389756.0 1941751.0 4052.0 
Historic 243-77 1392278.0 1938103.0 3845.0 
Historic 244-77 1388977.0 1935810.0 3899.0 
Historic 264-78 1381129.3 1938513.6 3841 .0 
Historic 265-78 1384195.0 1936861 .6 3799.0 
Historic 26-71 1402669.0 1927237.0 3631.0 
Historic 270-78 1381359.9 1937410.6 3849.0 
Historic 273-78 1383233.8 1938277.9 3745.0 
Historic 274-78 1379179.0 1941151.0 3854.0 
Historic 28-71 1403130.3 1929375.7 3625.0 
Historic 32-66 1395355.0 1934772.0 3619.0 
Historic 330-78 1384467.9 1936735.2 3790.0 
Historic 332-78 1383408.5 1936153.0 3812.0 
Historic 34-66 1393883.0 1932793.0 3626.0 
Historic 354-78 1406465.2 1918114.0 3656.0 
Historic 54-72 1405243.1 1938357.5 3620.0 
Historic 55-72 1405438.1 1937849.5 3619.0 
Historic 56-72 1405388.1 1937212.5 3614.0 
Historic 97-72 1405120.0 1938343.0 3620.0 
Historic 98-72 1405792.0 1937997.0 3633.0 
Historic B188-76 1401116.5 1938762.2 3675.0 
Historic B190-76 1401178.1 1938743.5 3675.0 
Historic B226-76 1395447.9 1931462.0 3654.0 
Historic B329-78 1383401 .0 1936908.4 3828.0 
Historic B-359-78 1399094.0 1930856.0 3820.0 
Historic B-360-78 1400672.6 1929937.9 3808.0 
Historic B-361-78 1400362.3 1930608.9 3817.0 
Historic B-362-78 1400264.0 1930627.0 3817.0 
Historic B-364-78 1400394.0 1930480.0 3817.0 
Historic B-365-78 1401482.4 1928689.7 3801.0 
Historic B-366-78 1401528.0 1928600.0 3801 .0 
Historic B-368-78 1400563.8 1929222.4 3812.0 
Historic B-369-78 1402156.0 1931659.0 3813.0 
Historic B-370-78 1400105.3 1928315.3 3795.0 
Historic B-372-78 1398863.0 1929830.0 3826.0 
Historic B-373-78A 1399661 .8 1926647.2 3799.0 
Historic B-374-78 1406954.< 1Q~R77?.0 3600.0 
Historic B-377-78 1406780.( 1 ii:r.i:,~615 .0 3595.0 
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RAMACO Brook Mine 

Drill Hole Tabulations 
Type ID Easting Northing Elevation 

Historic B-378-78 1407272.0 1936291 .0 3595.0 

Historic B-379-78 1407114.0 1936508.0 3595.0 

Historic B-380-78 1407033.0 1936323.0 3595.0 

Hist oric B-381-78 1406976.0 1936081 .0 3595.0 

Historic B-382-78 1406992.0 1936168.0 3595.0 

Historic B-385-78 1398890.5 1929729.0 3836.0 

Historic B-386-78 1399436.0 1929356.0 3823.0 

Historic B-387-78 1397029.3 1930152.4 3911 .0 

Historic B-388-78 1397110.0 1930068.0 3909.0 

Historic B-390-79 1401559.0 1938533.0 3690.0 

Historic B-408-79 1400739.9 1942100.1 3957.0 

Historic B-409-79 1401122.7 1941644.3 3947.0 

Historic B-410-79 1400989.9 1941919.2 3959.0 

Historic B-411-79 1401094.9 1942215.5 3948.0 

Historic B-412-79 1401364.8 1941433.8 3932.0 

Historic B-413-79 1401491.4 1941746.8 3938.0 

Historic B-414-79 1401564.0 1942123.6 3941.0 

Historic B-415-79 1401871 .9 1942088.8 3919.0 

Historic B-416-79 1401850.2 1941677.8 3923.0 

Historic B-417-79 1401861 .5 1941312.5 3908.0 

Historic B-418-79 1402327.0 1941637.0 3900.0 

Historic B-419-79 1402131 .1 1941821 .9 3910.0 

Historic B-420-79 1402655.4 1941820.9 3884.0 

Historic B-421-79 1402546.0 1942153.8 3842.0 

Historic B-422-79 1401765.0 1942458.0 3872.0 

Historic B-423-79 1402352.7 1941973.4 3854.0 

Historic B-424-79 1403138.8 1941588.7 3827.0 

Historic B-425-79 1402621 .9 1941082.1 3874.0 

Historic B-426-79 1402197.5 1940979.1 3842.0 

Historic B-427-79 1401600.7 1941026.0 3870.0 

Historic B-428-79 1400879.5 1941310.9 3902.0 

Historic B-429-79 1400627.9 1943129.0 3885.0 

Historic B-430-79 1402900.7 1941656.1 3847.0 

Historic B-431-79 1402530.0 1941318.2 3866.0 

Historic B-432-79 1401528.5 1941201 .1 3897.0 

Historic B-433-79 1400992.6 1941496.2 3939.0 

Historic B-434-79 1400128.0 1932944.0 3671 .0 

Historic B-435-79 1398901 .0 1932398.0 3744.0 

Historic B-436-79 1405075.0 1918399.0 3660.0 

Historic B-437-79 1398280.8 1944479.9 3930.0 

Historic B-438-79 1398750.0 1943429.9 3897.0 

Historic B-439-79 1399438.0 1942917.0 3866.0 

Historic B-440-79 1400871 .3 1944252.7 3878.0 

Historic B-441-79 1400029.4 1939778.9 3690.0 

Historic B-442-79 1402077.0 '.1~4,116€ ,0 3885.0 
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RAMACO Brook Mine 

Drill Hole Tabulations 
Type ID Easting Northing Elevation 

Historic B-443-79 1398896.5 1943790.8 3966.0 

Historic B-444-79 1399380.0 1944183.4 3898.0 

Historic B-445-79 1400217.1 1944447.2 3877.0 

Historic B-446-79 1399277.6 1944693.2 3889.0 

Historic B-447-79 1400005.1 1943281 .6 3943.0 

Historic B-448-79 1400313.2 1943628.1 3871 .0 

Historic B-449-79 1400419.7 1943406.8 3874.0 

Historic BA104-74 1405963.6 1933552.7 3806.0 

Historic BA108-74 1404633.0 1934540.4 3815.0 

Historic BA109-74 1404910.1 1934176.1 3811 .0 

Historic BA110-74 1405622.6 1932579.1 3809.0 

Historic BA113-74 1405668.9 1933192.1 3800.0 

Historic BA114-74 1405833.2 1932862.5 3803.0 

Historic BA115-74 1405698.2 1931712.5 3785.0 

Historic BA12-71 1405538.1 1934249.5 3798.0 

Historic BA13-71 1404863.1 1934727.5 3777.0 

Historic BA209-76 1405549.1 1933805.9 3779.0 

Historic BA210-76 1405533.3 1933779.1 3779.0 

Historic BA212-76 1405871 .5 1933195.0 3768.0 

Historic BA219-76 1405946.8 1934289.5 3780.0 

Historic BA221-76 1405962.6 1934324.2 3781 .0 

Historic BA2-66 1405778.1 1934952.5 3591 .0 

Historic BA3-66 1405020.1 1935282.5 3600.0 

Historic BB10-71 1404908.1 1936039.5 3592.0 

Historic BB11-71 1405408.1 1935602.5 3596.0 

Historic BB16-71 1404333.1 1936163.5 3593.0 

Historic BB17-71 1404373.1 1936015.5 3595.0 

Historic BB18-71 1404390.1 1935877.5 3598.0 

Historic BB20-71 1405008.1 1935872.5 3592.0 

Historic BB21-71 1405113.1 1935559.5 3596.0 

Historic BB22-71 1405903.1 1935432.5 3592.0 

Historic BB23-71 1404088.1 1935549.5 3599.0 

Historic BB35-71 1403990.1 1936552.5 3611 .0 

Historic BB37-71 1405088.1 1938677.5 3627.0 

Historic BB4-71 1405463.1 1935137.5 3592.0 

Historic BB6-71 1404636.1 1935242.5 3598.0 

Historic BB7-71 1404293.1 1934723.5 3689.0 

Historic BB81-72 1403608.1 1935763.5 3595.0 

Historic BB90-72 1404468.1 1935607.5 3598.0 

Historic BB91-72 1405450.1 1935167.5 3591 .0 

Historic BB94-72 1404533.1 1938337.5 3634.0 

Historic BB95-72 1404523.1 1935612.5 3598.0 

Historic BB96-72 1405158.1 1935517.5 3595.0 

Historic BB9-71 1403968.1 1935802.5 3600.0 

Historic BC159-74 1407683.1 1,~37127. 3748.0 
·--- ,.. __ 
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RAMACO Brook Mine 

Drill Hole Tabulations 
Type ID Easting Northing Elevation 

Historic BC167-76 1406060.0 1937324.5 3621 .0 
Historic BC168-76 1408512.7 1936455.0 3716.0 
Historic BC169-76 1407766.8 1937578.1 3740.0 
Historic BC170-76 1407101.6 1938932.6 3608.0 
Historic BC171-76 1406505.7 1939202.7 3613.0 
Historic BC172-76 1407379.6 1935385.0 3587.0 
Historic BC173-76 1406292.7 1935589.7 3592.0 
Historic BC174-76 1406708.2 1935125.1 3592.0 
Historic BC179-76 1406993.0 1937483.7 3613.0 

Historic BC180-76 1408193.6 1937217.2 3712.0 

Historic BC181-76 1408053.1 1936582.5 3739.0 
Historic BC182-76 1407821 .7 1936335.5 3732.0 
Historic BC183-76 1408448.7 1935876.4 3663.0 
Historic BC184-76 1408504.9 1937577.4 3691 .0 
Historic BC185-76 1408175.6 1938130.9 3688.0 
Historic BC186-76 1408181 .9 1938099.7 3688.0 
Historic BC187-76 1406070.1 1937074.5 3622.0 

Historic BC192-76 1407798.8 1934568.9 3589.0 
Historic BC193-76 1407534.5 1935206.0 3592.0 

Historic BC194-76 1407838.0 1934551.3 3589.0 
Historic BC198-76 1407067.4 1934990.3 3589.0 
Historic BC199-76 1408296.5 1934980.6 3587.0 
Historic BC200-76 1408130.2 1935531.8 3587.0 
Historic BC201-76 1406783.4 1936219.8 3592.0 

Historic BC204-76 1407429.6 1935889.1 3592.0 
Historic BC206-76 1407380.9 1935355.0 3587.0 
Historic BC207-76 1406909.3 1935864.0 3591 .0 
Historic BC208-76 1407489.7 1935967.4 3593.0 

Historic BC230-76 1406627.0 1937363.4 3601 .0 
Historic BC231-76 1406476.4 1937383.6 3602.0 

Historic BC232-76 1407031 .5 1938540.6 3607.0 

Historic BC233-76 1406867.9 1938533.3 3630.0 
Historic BC234-77 1405745.2 1938702.6 3617.0 

Historic BC235-77 1405966.5 1939611.1 3627.0 

Historic BC258-77 1405883.4 1939400.8 3624.0 

Historic BC46-71 1405928.1 1939802.5 3631.0 
Historic BC57-72 1405828.1 1939022.5 3617.0 
Historic BC58-72 1404561 .1 1938282.5 3634.0 
Historic BC59-72 1404486.1 1937607.5 3627.0 

Historic BC60-72 1404463.1 1937082.5 3623.0 

Historic BC61-72 1404587.1 1937172.5 3623.0 

Historic BC62-72 1403703.1 1936082.5 3596.0 
Historic BC77-72 1405626.1 1935029.5 3592.0 

Historic BC78-72 1404738.1 1935802.5 3597.0 
Historic BC79-72 1403523.1 193bU3• .5 3603.0 ' ' r 
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RAMACO Brook Mine 

Drill Hole Tabulations 
Type ID Easting Northing Elevation 

Historic BC80-72 1401861.6 1935814.6 3605.0 

Historic BE124-74 1400006.5 1943362.9 3943.0 

Historic BE125-74 1398440.9 1945054.7 3931 .0 

Historic BE245-77 1396269.1 1942124.9 3762.0 

Historic BE268X-78 1398555.8 1941328.8 3717.0 

Historic BE277-78 1388235.7 1938562.1 3961 .0 

Historic BE278-78 1388728.3 1939482.9 4036.0 

Historic BE279-78 1391186.4 1937303.5 3982.6 

Historic BE280-78 1402495.4 1937408.0 3643.0 

Historic BE281-78 1402351 .3 1937386.6 3641 .0 

Historic BE282-78 1402325.2 1937099.0 3639.0 

Historic BE284-78 1402696.7 1937887.9 3671 .0 

Historic BE285-78 1402791 .3 1938058.6 3649.0 

Historic BE286-78 1402614.8 1938250.8 3651 .0 

Historic BE287-78 1402617.3 1938062.2 3652.0 

Historic BE289-78 1401695.9 1938363.9 3709.0 

Historic BE294-78 1401393.3 1937491.5 3687.0 

Historic BE295-78 1401262.7 1938238.0 3707.0 

Historic BE297-78 1401576.2 1938125.1 3696.0 

Historic BE298-78 1401441 .0 1938110.6 3703.0 

Historic BE299-78 1401356.9 1938136.6 3697.0 

Historic BE300-78 1401181 .8 1938013.1 3707.0 

Historic BE301-78 1401464.1 1937709.2 3676.0 

Historic BE302-78 1401283.1 1937797.5 3691 .0 

Historic BE315-78 1401131 .1 1937989.8 3709.0 

Historic BE316-78 1400837.0 1938038.0 3717.0 

Historic BE318-78 1392349.6 1940163.4 3937.0 

Historic BE319-78 1390657.3 1939121 .7 4004.0 

Historic BE320-78 1387565.6 1937027.5 3912.0 

Historic BE322-78 1401020.9 1938370.8 3702.0 

Historic BE323-78 1401696.4 1937863.3 3689.0 

Historic BE324-78 1401140.9 1937314.8 3694.0 

Historic BE327-78 1401610.0 1938385.6 3711 .0 

Historic BE328-78 1402274.0 1938057.3 3678.0 

Historic BE337-78 1401445.2 1938439.4 3690.0 

Historic BE338-78 1401871 .9 1938518.7 3692.0 

Historic BE339-78 1402076.8 1938162.3 3688.0 

Historic BE340-78 1401780.0 1938333.0 3690.0 

Historic BE341-78 1401869.5 1938056.8 3677.0 

Historic BE342-78 1401833.9 1938158.2 3688.0 

Historic BE344-78 1401545.5 1938281 .9 3696.0 

Historic BE345-78 1402085.1 1938559.8 3661 .0 

Historic BE346-78 1402038.0 1938541 .6 3667.0 

Historic BE347-78 1401971 .5 1938482.8 3686.0 

Historic BF252-77 1401227 5 
~ 

__ ,. ,J.9341 ~2.6 3607.0 r , 
--

()' 

Feb ruary 2020 lJJ ~ )or;.S 
FEB 1.3 2020 Addendum 05-
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RAMACO Brook Mine 

Drill Hole Tabulations 
Type ID Easting Northing Elevation 

Historic BF253-77 1400072.0 1934480.4 3631.0 

Historic BF33-66 1393513.1 1933462.4 3641.0 

Historic BF35-66 1395273.1 1933342.4 3619.0 

Historic BF36-66 1396359.2 1933052.4 3621.0 

Historic BF37-66 1397917.2 1933502.4 3629.0 

Historic BF38-66 1398278.2 1934252.4 3615.0 

Historic BF41-66 1401121.1 1935882.5 3607.0 

Historic BF42-71 1396873.1 1934487.4 3617.0 

Historic BF43-71 1396328.1 1933537.4 3621 .0 

Historic BF45-71 1398785.2 1934197.4 3643.0 

Historic BF46-71 1398195.2 1933767.4 3644.0 

Historic BH166-76 1405621 .1 1934251.4 3792.0 

Historic BH353-78 1408128.2 1920939.8 3753.0 

Historic BH470-79 1403934.0 1922766.0 3697.0 

Historic BH471-79 1404180.0 1923259.0 3711 .0 

Historic BH472-79 1404558.0 1923646.0 3724.0 

Historic BH473-79 1405025.0 1923897.0 3791 .0 

Historic BH474-79 1405410.0 1924044.0 3796.0 

Historic BH475-79 1405651 .0 1924095.0 3806.0 

Historic BH476-79 1405903.0 1924148.0 3815.0 

Historic BH477-79 1406162.0 1924206.0 3829.0 

Historic BH478-79 1406384.0 1924258.0 3842.0 

Historic BH479-79 1406648.0 1924323.0 3841 .0 

Historic BH480-79 1406865.0 1924361.0 3833.0 

Historic BH481-79 1407262.0 1924460.0 3822.0 

Historic BH482-79 1407671 .0 1924551 .0 3809.0 
Historic BJ122-74 1397180.4 1929838.4 3891 .0 

Historic BJ139-74 1398685.6 1930483.5 3810.0 

Historic BJ140-74 1399787.7 1929970.6 3827.0 

Historic BJ247-77 1399856.7 1926580.9 3800.0 

Historic BJ248-77 1400977.5 1928263.6 3790.0 

Historic BJ249-77 1399521 .1 1929379.1 3820.0 

Historic BJ250-77 1396553.9 1931382.5 3855.0 

Historic BJ251-77 1396666.5 1930875.1 3865.0 

Historic BJ261-77 1397025.1 1930056.7 3903.0 

Historic BJ293-78 1400904.6 1927113.1 3745.0 

Historic BJ336-78 1382863.6 1937347.6 3845.0 

Historic BJSW01-48 1396946.0 1930387.2 3895.0 

Historic 8S162-74 1406988.2 1927152.4 3725.0 

Historic 8S163-74 1406988.2 1929117.4 3755.0 

Historic 8S176X-76 1407203.7 1928542.0 3718.0 

Historic 8S217-76 1406442.2 1929092.0 3766.0 

Historic 8S24-71 1403288.2 1927592.4 3637.0 

Historic 8S25-71 1404428.2 1928197.4 3658.0 
' 1 

Historic 8S29-71 1405938 . ..: 1'3£.0V,.;, .4 3666.0 
RECEIVED 

Feb ruary 2020 
Lo 'J.)o'J. '7 FEB J -3 2020 Addendum D5-
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RAMACO Brook Mine 

Drill Hole Tabulations 
Type ID Easting Northing Elevation 

Historic 8S30-71 1405028.2 1928102.4 3667.0 

Historic 8S31-71 1403458.2 1928902.4 3626.0 

Historic 8S41 -71 1403968.2 1928817.4 3626.0 

Historic 8S42-71 1403788.2 1928332.4 3633.0 

Historic 8S43-71 1402958.2 1927992.4 3629.0 

Historic 8S49-71 1402988.2 1929925.4 3625.0 

Historic 8S50-71 1403708.2 1929397.4 3620.0 

Historic BSW-30-48 1393993.2 1930162.4 3840.0 

Historic BSW-31-48 1393568.1 1930332.4 3860.0 

Historic D-19 1396541.0 1923678.0 3895.0 

Historic D-22 1386682.0 1922419.0 3880.0 

Historic D-7 1403148.0 1945343.0 3750.0 

Historic D-8 1404013.0 1946530.0 3763.0 

Historic DH-13 1387552.0 1945225.0 3924.0 

Historic DH-16 1388141 .0 1944514.0 3900.0 

Historic DH-17 1390198.0 1945069.0 3883.0 

Historic DH-19 1390936.3 1942425.6 3954.0 

Historic DH-20 1400473.0 1939345.0 3687.0 

Historic DH-25 1394572.7 1942058.8 3863.0 

Historic DH-26 1398379.0 1941713.0 3720.0 

Historic DH-29 1398798.0 1936251 .0 3607.0 

Historic DH-7 1385828.0 1944358.0 3939.0 

Historic P-1 1387209.0 1941396.0 4023.0 

Historic P-24 1385604.0 1937934.0 3713.0 

Historic P-40 1394882.0 1925469.0 3910.4 

Historic P-48 1396558.0 1941606.0 3781 .0 

Historic P-7 1381715.0 1939756.0 3772.0 

Historic P-8 1394325.6 1943277.1 3800.0 

Historic P-88 1400186.0 1925672.0 3748.0 

Historic PS-1 1375917.0 1931366.0 3725.0 

Historic S-145 1406839.0 1919632.0 3767.0 

Historic S-161 1397731 .0 1923463.0 3900.0 

Historic S-286 1395909.0 1923515.0 3960.0 

Historic S-289 1386237.0 1921770.0 3900.0 

Historic S-292 1389213.0 1922094.0 3870.0 

Historic S312 1407909.0 1926864.0 3770.0 

Historic S314 1409041 .0 1926834.0 3725.0 

Historic S316 1410712.0 1926823.0 3795.0 

Historic S325 1412094.0 1926925.0 3910.0 

Historic SW 1395853.0 1928549.0 3866.0 

Historic SW-18 1394657.0 1928475.0 3912.0 

Historic US129-76 1399054.0 1930675.0 3810.0 

Historic WW 1390203.0 1932165.0 3680.0 

RECEIVED 

FEB l 3 2020 
Feb ruary 2020 ~ ?.)o'J.' Addendum D5- 1 
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RAMACO Brook Mine 

ADDENDUM DS-2 

Lithologic and Geophysical Logs 

TFN 6 2/025 
RECD JUL 30,2015 

July 2015 Addendum D5-2- 1 
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RAMACO Brook Mine 

CERTIFICATION STATEMENT 
121 
N I, Richard Michael Wolf, certify that the following drilling and coring 

" N logs were prepared by me or under my direct supervision and are 
-..J 
"- accurate to the best of my knowledge and belief. 
N 
121 
N 
121 

TFN 6 2/025 
RECD JUL 30,2015 
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RAMACO Brook Mine 

fole/Well No.: Rl 2-00I Recorded By: M. Wolf WYPG #6 14 
Drilling Co. : A-3 Services; Shawn Ankney 
Depth: 0 To 12 1 

Company: RAMACO Geophysical Log Type: Coal suite 
CORED: 15-30' ; See Page 2 
50-80' 

Project: Brook Mine 
Hole Type: Pilot & cored coal interva ls 

Date Drilled: 12-6-12 
County: Sheridan WY 
Township: 57N Range: 85 W Water: Dry 
Location: NESW Section: 10 NAO 1983, East Central Zone 
N: 1,942,4 11.1 E: 1,371 ,896.6 
Elevation:3964.9 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 7 Si ltstone; ye llow buff, bright 7.0 ST 

7 17 Siltstone; bu ff-orange, carbonaceous, loose 10.0 ST 

17 19.5 Claystone; grey, firm 2.5 CL 

19.5 23 .5 Coal; soft interbedded with clay bands, poor 4 .0 C0 Local Dry 

23.5 26 Claystone; grey with coal and dark clay 2.5 CL 

26 32 Sil tstone; orange to brown, firm , fi ssile 6.0 ST 

32 34 Claystone; dark grey, carbonaceous 2.0 CL/OH 

34 40 Claystone; grey 6.0 CL 

40 46 Silts tone; light grey, fi ss ile, coal bands at 41 ' and at 44'-45 ' 6.0 ST 

46 55 .5 Claystone; grey, firm, fi ss ile 9.5 CL 

55 .5 60.5 Coa l; black, hard 5.0 C0 U Carney Dry 

60.5 66 Claystone; light grey 5.5 CL 

66 69 Claystone; dark grey, carbonaceous 3.0 CL/OH 

69 76 Coal; black, hard, moderate bright 7.0 C0 L Carney 

76 83 Claystone; light grey, fi ss ile 7.0 CL 

83 108 Claystone; very light grey 25.0 CL 

108 12 1 Claystone; very light, sil ty, very firm 13.0 CL Dry 

E-Log Picks: 
I 9.5 '-23 .5'=4.0' Local, Very poor, soft no core! 
55 .5'-60.5'=5.0' U Carney 
69'-76'=7.0' L Carney 

Think Masters bed may still be present below 

P&A: 
Pi lot 30 bags chips 
Core 19 bags chips 

ABBREVIATIONS 

IG L - Below Ground Level GS - Geochemical Sample TFN 6 2/025 SWL - Static Water Leve l 
DBS - Disturbed Bul k Sample LA - Laboratory Analysis ZP - Zip lock Bag Sample 

I G PM - Gallon Per Minute orf'n 1111 '> n ?n P i 
111.VW •v"' vv , ., v -

July 20 15 Addendum D5-2-3 DEQ Ex. 2-139



RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Core # I 15'-30'= 15 '; recovered I 1.5' 8:07-9:30 

15 17.9 Claystone; grey - orange bands 

17.9 19.5 Claystone; grey, becomes carbonaceous at coal contact 

19.5 23 .5 Recovered 1.2' of dull boney coal, very poor, weathered, washed away rest of bed, very soft, punky, no sample 

23.5 26.2 Siltstone; buff- orange, mottled, Fe-oxidized, sta ining 

26.2 28 Claystone; grader to dark at coal band below 

28 28.4 Coal; dull, high ash, yellow streaks, very oxidized 

28.4 30 Coal; claystone; little coaly 

"No samples for analysis" 

Core #2 50'-65'= I 5'; recovered 12' 9:57-10:47 

so 55.8 Claystone; grey grades to carbonaceous at 55.4'-55.8' 

55.8 56.7 Coal; dull ; high ash! 

56.7 57.1 Claystone; dark with detrital coal 

57.1 58 Coal; hard, bright, good 

58 58.3 Claystyone, dark with detrital coal 

58.3 58.5 Bone coal; very high ash, hard 

58.5 60.5 Coal; hard, black, bright, good 

60.5 62 Claystone; grey, sticky, plugged cutting shoe 

62 65 Lost core; pluiured shoe groundwater 

Samples: 55.8'-56.5', 56.5'-58 .5 ', 58.5 '-60.5' 

Core #3 65'-80'= 15 '; recovered 11.2' 10:55-11:37 

65 68.7 Claystone; grey - dark grey, firm 

68.7 69 Carbonaceous claystone; very carbonaceous 

69 76.2 Carbonaceous, black, hard, bright, moderately good, high ash band (clay) at 75 .2'-75.4' 

76.2 80 Lost core, clay below coal slide out 

Samples: 69'-71', 71'-73', 73'-75', 75'-76.2' 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 
GPM - Gallon Per Minute 

TFN 6 2/025 
RECD JUL 30 , 20 15 
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RAMACO 

July 2015 
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RAMACO Brook Mine 

ole/Well No.: Rl 2-002 Recorded By: M. Wolf WYPG #614 
Drilling Co. A-3 Services; Shawn Ankney 
Depth: 0 To 162' 

Company: RA MACO Geophysical Log Type: Coal suite 
CORED: 55-70 
and I 10-140 

Project: Brook Mine 
Hole Type: Pilot & coal core 

Date Drilled: 12-5-1 2 

County: Sheridan WY 
rrownship: 57N Range: 85W NAO 1983, East Central Zone 
Location: NWSW Section: 11 
IN: 1,942,9 16.2 E: 1,375,33 1.9 
Elevation: 3,967.0 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 5 Sandy silt, ye llow grey 5.0 ST 

5 17 Sandstone; orange, very fine 12.0 ss 
17 20 Siltstone; buff 3.0 ST 

20 26 Sandstone; buff 6.0 ss 
26 35 Siltstone; grey - orange interbedded 9.0 ST 

35 38 Si ltstone; grey, firm 3.0 ST 

38 52 Claystone; grey, firm 14.0 CL 

52 55 Coal; hard, thin 3.0 co Rider 

55 59 Claystone; dark grey, carbonaceous 4.0 CL/OH 

59 66 Coal; hard, fa irly, good 7.0 co L-Monarch 

66 102 Claystone; medium grey, fi ss ile 36.0 CL 

102 103.5 Coal; hard 1.5 co Carney-UU 

103.5 110 Claystone; dark, carbonaceous 6.5 CL/OH 

11 0 11 5 Coal; moderate hard, black 5.0 co Carney-LU 

11 5 125 Claystone; grey, fi ss ile, firm 10.0 CL 

125 133 Coal; hard, good 8.0 co Carney-
Lower 

133 162 Claystone; grey, firm, fi ssi le, hard 14 7'-1 49' 29.0 CL 

E-Log Picks: 
59'-66'=7' Upper Upper Carney 
I I0'-115'=5' Lower Upper Carney 
I 25'-1 33'=8' Lower Carney 

P&A: 
Pilot Hole 39 sacks chips 
Core Hole 34 sacks chips 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analys is 

TFN 6 2/ 025 
ZP - Ziplock Bag Sample 

I G PM - Gallon Per Minute 

RECD JUL 30 , 2015 

July 2015 Addendum DS-2-6 DEQ Ex. 2-142



RAMACO Brook Mine 

DEPTH DESCRIPTION OF MA TE RIALS 
From To (ASTM D2488) 

Core# I 55'-70'= I 5'; recovered 12.0' bottom slide out 

55 56. 1 Claystone; dark grey with detrital coal fragments 

56.1 56.4 Coal; poor 

56.4 56.8 Carbonaceous claystone 

56.8 59.2 Claystone; dark grey, moderate carbonaceous with detrital coal pieces 

59.2 64.7 Coal; dark 

64.7 65. 1 Bone coal; high ash 

65.1 66 Coal; hard, good 

66 67 Claystone; dark grey, moderately carbonaceous 

67 70 Claystone; slide out - lost 

Samples: 59.2'-6 l ', 6 l '-63', 63'-65', 65'-66' 

Core #2 l l0'-1 25'= 15'; recovered 15.0' 

11 0 I 10.4 Coal 

I 10.4 I 10.7 Claystone; dark grey, detrital coal 

I 10.7 11 4.2 Coal; black, hard, good 

I 14.2 11 5.5 Claystone; dark grey 

11 5.5 11 5.8 Coaly carbonaceous claystone; very dark grey 

11 5.8 122 Claystone; grey, li tt le detrital coal 

122 123 Sil tstone; grey, firm 

123 123.8 Claystone; grey, firm 

123.8 124.4 Large piece of detrital coal at 45° angle 

124.4 125 Claystone; dark grey, abundant detrital coal 

Samples: I 10'-11 2', 11 2'-l 14.2' 

Core #3 l 25'- 140'= I 5'; recovered 9.0' slide out bottom 

125 132.7 Coal; black, hard, mostly bright 

132.7 133.8 Claystone; dark grey, carbonaceous, little coaly 

133.8 134 Coal; band, crushed 

134 140 Claystone; lost sliooery core, s lid out bottom 

Samples: 125 '-1 27', 127'-1 29', 129'- 13 1', 13 1'-1 32.7' 

ABBREV IA TIO NS 

BGL- Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 

1 GPM - Gallon Per Minute .... ,. I! "'""c 
1rn v ''"'" 

RECD JUL 30,2015 
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RAMACO 

July 2015 
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RAMACO Brook Mine 

-lo le/Well No.: R 12-003 Recorded By: M. Wolf WYPG #6 14 
Drilling Co.: A-3 Services; Shawn Ankney 
Depth: 0 To 142 

Company: RAMACO Geophysical Log Type: 
CORED: 55-77 
and 105-11 5 

Project: Brook Mine 
Hole Type: Plug, E-log & Twin for Coal 

Date Drilled: 12-7-1 2 

County: Sheridan WY 
Township: 57N Range: 85W NAO 1983, East Central Zone 
Location: NENE Section: 14 
N: 1,940,026.9 E: 1,3 75, 144.3 
Elevation: 3867.7 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 5 Siltstone 5.0 ST 

5 12 Sandstone; very fine grained, buff 7.0 ss 
12 15 Sil tstone 3.0 ST 

15 16 Siltstone; hard, orange 1.0 ST 

16 20 Siltstone, buff 4.0 ST 

20 28 Siltstone; grey - buff interbedded 8.0 ST 

28 40 Claystone; grey 12.0 CL 

40 4 1.5 Carbonaceous claystone; dark fi ss ile 1.5 CL/OH 

4 1.5 42.5 Coal; hard thin 1.0 C0 Local 

42.5 53 Claystone; grey 9.5 CL 

53 59 Carbonaceous, interbedded clay, see core 6.0 C0 U Carney 

59 65.5 Claystone; grey, fi rm 6.5 CL 

65.5 73.5 Coal; hard, bright, good 8.0 C0 L Carney 

73.5 86 Claystone; grey 12.5 CL 

86 108 Siltstone; light grey, firm 22.0 ST 

108 11 3 Coal; black, hard, bright 5.0 C0 Masters 

11 3 120 Claystone; grey 7.0 CL 

120 132 Si ltstone; light grey, firm 12.0 ST 

132 133 Coal; thin 1.0 C0 Local 

133 142 Siltstone; light grey, very hard, I I 8'-1 2 1' 9.0 ST 

E-Log Picks: 
4 l '-43'=2.0' Top U Carney 
56'-59'=3.0' Bottom U Carney 
66'-73'=7.0' Lower Carney 
I 08'-11 2.5 '=4. 5' Masters 

P&A: 
Pilot 33 sacks chips 
Core 30 bags chips 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Stati c Water Leve l 
DBS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Ziplock Bag Sample 

1 GPM -Gallon Per Mi nute .. ... ",.,n "~ 1r rc u L1u1..J 

RECD JU L 3tl,2015 

J u ly 20 15 Addendum 05-2-9 DEQ Ex. 2-145



RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Core # I 55'-67'= 12.0'; recovered 12.0' 

55 55.4 Coal; black, hard, bright, thin according to e-log 

55.4 56.5 Claystone; dark, moderate detrital coal 

56.5 57.4 Coal; dull 

57.4 57.7 Claystone; parting 

57.7 59.5 Coal; black, bright, hard 

59.5 65 .1 Claystone; grey, some detrital coal 

65 .1 65 .9 Very coaly claystone; detrital coal bands 

65.9 67 Coal; cmshed, mixed clay 

Samples: 56.5'-57.7', 57.7'-59.5', 65 .9'-67' 

Core #2 67'-77'= 10.0'; recovered 9.0' lost off bottom 

67 67.1 Claystone; dark grey, detrital coal 

67. 1 73.1 Coal; black, hard, dull, high ash from 72'-73.1' 

73.1 76 Claystone; light grey, firm, broken at bottom and sticky, bit plue:e:ed 

76 77 Lost core; sticky clay from bottom 

Samples: 67 . l'-69.1', 69.l'-71.1', 71.l'-73. 1' 

Core #3 105'-115'= 10'; recovered 8.0' 

105 105.5 Coal; hard, bright 

105.5 107 Siltstone; grey 

107 108 Claystone; dark grey 

108 108.3 Carbonaceous claystone; coaly 

108.3 11 3 Coal; hard, bright 

11 3 II 5 Lost core, slid out bottom 

Samples: 108.3'-I I0', I I0'-112', I 12'-11 3' 

P&A Core Hole : 30 sacks chips 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Stati c Water Level 
IBS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Zip lock Bag Sample 

. GPM - Gallon Per Minute ·- II• I\ A ,. - -
lrff U t.1 U L. ;J 

RECD JUL 30 , 2015 
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RAMACO Brook Mine 

ole/Well No.: Rl 2-004 Recorded By: M. WolfWYPG #614 
Drilling Co. : A-3 Services; Shawn Ankney 
Depth: 0 To 240 

Company: RAMACO Geophys ical Log Type: Coal suite 
CORED: See page 2. 35-60, 95-110, 130-1 45 and 
175-186.5 

Project: Brook Mine 
Hole Type: Plug & Twin for coa l core 

Date Drilled: 12-3-1 2 

County: Sheridan WY 
Township: 57N Range: 85W NAD 1983, East Central Zone 
Location: SESW Section: 11 
N: 1,94 1,540.0 E: 1,377,268.1 
Elevation: 3930.2 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 5 Claystone; brown, soft 5.0 CL 

5 7 Claystone; grey, firm 2.0 CL 

7 12 Siltstone; grey, hard at 9' 5.0 ST 

12 39 Claystone; grey 27.0 CL 

39 55 Coal; soft , weathered, harder near bottom inject H20 at 35' 16.0 C0 Monarch 

55 70 Claystone; grey, firm 15.0 CL 

70 80 Siltstone; very hard, very light, very silty 10.0 ST 

80 102 Claystone; grey, fi ss ile 22 .0 CL 

102 106 Coaly at 102', hard but some interbedded clay 4.0 C0 U Carney 

106 11 2 Claystone; grey to dark grey 6.0 CL 

11 2 125 Siltstone; light grey, firm 13.0 CL 

125 133 Claystone, grey 8.0 CL 

133 14 1 Coaly, black, hard, reasonably good 8.0 C0 L Carney 

14 1 166 Claystone, grey, fi ss ile 25.0 CL 

166 180 Sil ty claystone; some thin coals, hard I 74'-175', cemented 14.0 ST 

180 184 Coal; hard, brittle, good 4.0 C0 Masters 

184 208 
Claystone; very silty, hard at I 00', very hard at 128'-20 I' & 202'-

24.0 CL 
202' 

208 2 10 Coal; hard, bright, thin 2.0 C0 

2 10 240 Claystone; grey, occas iona l very thin coal stringers 3.0 CL 

Water level at approximately 220 fo llowing drilling 

E-Log Picks: 
38'-54'= 16' Monarch 
I 02'-10'6=4' U Carney 
l33'-1 4 1'=8' L Carney 
I 80'-184'=4' Masters 
208'-2 I 0'=2' Local Bed 

P&A: 
Plug Pilot Hole with 57 sacks chips 
Plug Coal Core Hole with 50 sacks chips 

Coal 39'-55', l02'-106', l 33'-1 4 1', & l80'-184' 
ABBREVIATIONS 

IG L - Below Ground Level GS - Geochemica l Sample SWL - Static Water Leve l 
IRS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Zip lock Bag Sample 

, GPM - Gallon Per Minute 

TFN 6 2/025 
RECD JUL 30,2015 

July 2015 Addendum D5-2- 12 DEQ Ex. 2-148



RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERJALS 
From To (ASTM D2488) 

Core # I 35'-50'= 15'; recovered 2.5 ' lost soft coal 

35 39 Claystone 

39 40 Coal; ground soft coal from base 

Lost 40'-48' soft coal 

48 49.6 Claystone, parting 

49.6 50 Recovered 0.3' of soft coal, lost 5' soft coal 

Core #2 50'-60'= l0.0' ; recovered 9.2' 

50 50.8 Lost, soft coal 

50.8 55 Coal; poor soft, base coal carbonaceous clay, gradational base 

55 60 Claystone; little carbonaceous, firm, solid core 

Samples: 49.6'-50', 50.8'-53', Lost 50'-50.8', 53'-55' 

Core #3 95'- l IO'= 15'; recovered 13 .O', slid out bottom 

95 95.5 Claystone; grey 

95 .5 96.5 Coal; dull , poor, high ash 

96.5 98.8 Claystone 

98.8 99.4 Coaly claystone 

99.4 101.4 Claystone, light 

01 .4 102.2 Coal; dull , clay rich 

02.2 102.7 Claystone; black, carbonaceous 

102.7 106 Coal; hard, mostly bright 

106 107.9 Claystone; grey 

107.9 110 Slid out, lost core 

Samples: 102.7'-l04', 104'-107.9' 

Core #4 l30'-145'= 15'; recovered 12.0', slid out bottom 

130 133 Claystone; grey, firm 

133 140.7 Coal; hard, bright, good 

104.7 142 Claystone; carbonaceous 

142 145 Lost core, slid out 

Samples: l3 3'-135', l35'-137', l37'-1 39', 139-140.7 

Core #5 l75'-186.5'= 1 l.5'; recovered 9.0' 

175 179.3 Claystone 

179.3 179.7 Claystone; very dark, carbonaceous, little coaly 

179.7 184 Coal; high ash l 8 l.3'-181.4' 

184 186.5 Claystone; slid out 

C0 Samples: 179.7'-l82' 

ABBREVIATIONS 

IG L - Below Ground Leve l GS - Geochemical Sample SWL - Static Water Level 
IBS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Zip lock Bag Sample 

i GPM - Ga llon Per Minute ---TFN t> "J.iUl.'J 

RECD JUL 30,2015 
July 2015 Addendum D5-2- 13 DEQ Ex. 2-149
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RAMACO Brook Mine 

-fol e/Well No. : R 12-005 Recorded By: M. Wolf WYPG #614 
Drilling Co.: A-3 Services; Shawn Ankney 
Depth: 0 To 240 

Company: RAMACO Geophysical Log Type: Coal suite CORED: See page 2. 45-80 and 95-1 I 0 

Project: Brook Mine Hole Type: Pilot Hole, E-Log, & Core Date Drilled: 12-5-12 

County: Sheridan WY Coal 

Township: 57N Range: 85W NAO 1983, East Central Zone 
Location: NENE Section: 14 
N: 1,939, 175.0 E: 1,378,777.7 
Elevation : 3805.9 

DEPTH 
DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 

From To (ASTM D2488) 

0 17 Siltstone; buff, several very hard streaks 17.0 ST 

17 32 Sandy siltstone; band at 3'-4',7'-7.5', I0'-10.5' & 30'-34' 15 .0 ST/SS 

32 47 Claystone; grey, firm, fi ss ile, silty interbeds; hard 30'-32', 36'-38' 15.0 CL 

47 48.5 Coal 1.0 C0 Rider 

48.5 53 Claystone; dark, carbonaceous 4.5 CL/OH 

53 56.3 Coal; black, hard 3.3 C0 U Carney 

56.3 65 .5 Claystone; grey, carbonaceous 9.2 CL/OH 

65.5 74 Coal; black, hard, thin ash band (66.2-67. 1) 8.5 C0 L Carney 

74 83 Claystone; grey, firm, fi ssile 9.0 CL 

83 93 Siltstone; grey 10.0 ST 

93 98.5 Claystone; grey, firm 5.5 CL 

>8 .5 103 Coal; black, hard, good core 4.5 C0 Masters 

103 105 Claystone; grey, fissile 2.0 C0 

105 108 Sandstone; grey, silty, very light 3.0 ss 
108 122 Siltstone; grey, firm 14.0 ST 

E-Log Picks: 
53'-56.'5=3.5' U Carney 
66'.5-74'=7.5 ' L Carney 
98'.5- l 03'=4.5' Masters 

P&A: 
Pilot Hole with 25 sacks chips 
Core Hole with 26 sacks chips 

Coal 39'-55', 102'-106', 133'-141', & 180'-184' 

ABBREVIATIONS 

BGL - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 
;PM - Gallon Per Minute 

TFN 6 2/025 
RECD OCT 23,2015 
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RAMACO Brook Mine 

DEPTH 
DESCRIPTION OF MATERIALS 

From To (ASTM D2488) 
Core# I 45'-60'= 15'; recovered 11.3' slid out bottom 

45 45.9 Coal 

45.9 49. 1 Claystone; dark, carbonaceous 

49.1 50.5 Claystone; light grey 

50.5 52 Coaly carbonaceous claystone; very dark 

52 53 Claystone; grey - brown, little coaly, detrital pieces 

53 56.3 Coal; black, hard 

56.3 60 Lost core, thick slippery claystone, slid out 

Samples: 53'-55', 55'-56.3' 

Core #2 65'-80'= 15'; recovered 9.5', slid out bottom 

65 65 .5 Claystone; grey 

65.5 66.2 Coal; black, dull, high ash 

66.2 67.1 Claystone; dark, high ash, carbonaceous, little coaly 

67.1 74 Coal; hard, black, ash band at 72'-72.3' 

74 74.5 Claystone; dark, carbonaceous 

Samples: 67.1 '-68', 68'-70', 70'-72', 72'-74' 

Core #3 95'-110'= 15'; recovered 15.0' 

15 96 Claystone; light grey, firm 

96 98.7 Claystone; medium - dark grey, firm, fissile 

98.7 103 Coal, hard, black, dull for last foot I 02'-103 ' 

103 106.5 Claystone; light grey, very firm, silty 

106.5 110 Sandstone; very light grey, very fine grained, firm but slightly friable 

Samples: 98.7'-101', I0l'-103' 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
>BS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Zip lock Bag Sample 

GPM - Ga llon Per Minute 

TFN 6 2/U25 
RECD JUL 30,2015 
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RAMACO Brook Mine 

-lole/Well No.: Rl 2-006 Recorded By: M. Wolf WYPG #6 14 
Drilling Co. : A-2 Services; Shawn Ankney 
Depth: 0 To 300 

Company: RAM ACO Geophys ica l Log Type: Coal Suite 
CORED: 136.4- See Core Description 
16 1 and 176-191 

Project: Brook Mine Hole Type: plug, e- log, & twin for coa l Date Drilled: 1-3-1 3; 1-4- 13 ; 1-7-1 3; 1-8-1 3 

County: Sheridan WY core 

Township: 57N Range: 84W NAD 1983, East Central Zone 
Location: NWSE Section: 14 
N: 1,937,429.8 E: 1,3 87,634.4 
Elevation:3895.3 

DEPTH 
THICK LITH SEAM NOTE/GPM DESCRIPTION OF MATERIALS 

From To (ASTM D2488) 

Burn red, hard, losing circulation at 15', set mud pit and begin 
Base XXX Set 68' 

0 64 mixing bentonite j el, intermittent circulation, O B samples 64.0 BURN 
of 6" PVC Cas ing 

insuffic ient and contaminated with bentonite 

64 109 Claystone; grey, fi ss ile, firm 45 .0 CL 

109 132 Sil tstone; grey to light grey, firm, few hard streaks 23.0 ST 

132 139 Claystone; grey, fiss ile, firm, washed out at I 36'-1 38'! 7.0 CL 

139 144 Coal; black, hard, Upper Carney 5.0 C0 U Carney H20 < ½ G PM 

144 145 Claystone 1.0 CL Parting 

145 154.5 Coal; black, hard 9.5 C0 L Carney H20 < ½ G PM 

154.5 179 
C laystone; grey, fi ss ile, hard ledge at I 66'-1 68.5 ', very firm at 

24.5 CL 
170' 

179 185 Coal; black, hard 6.0 C0 Masters 

185 190 Claystone; grey, firm, fi ss ile 5.0 CL 

190 192 Carbonaceous claystone; dark 2.0 OH 

192 202 Claystone; grey 10.0 CL 

202 204 Coal; black, hard 2.0 C0 

204 225 C laystone; grey 2 1.0 CL 

225 274 
Siltstone; grey, interbedded claystone, hard streaks! at 230'-

49.0 ST 
23 1.5', 252'-255 ', 271 '-273 ' 

274 300 Claystone; grey, firm, fi ss ile 26.0 CL 

Water after drilling at approximately 275', slow recovery (water 
leve l after weekend at 93' with 160' total depth) 

E-Log Picks: 

139' - 154.8' = 15.8' carney with 0.7 foot clay parting 

179' - 184 .5 ' = 5.5' Masters 

202' - 204'=2.0' Local Coal? 

Coal Thickness: 

Carney 139 - 154.8'= 15 .8' with 0. 7' parting 

Masters 179 - 184.5'=5.5' 

A BBREVIATIQNS 

BGL - Below Ground Level GS - Geochemical Sample SWL - Static Water Leve l 
>BS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Z ip lock Bag Sample 

u GPM - Gallon Per Minute 

TFN 6 2/025 
RECD JU L 30,2015 
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RAMACO Brook Mine 

DEPTH 
DESCRIPTION OF MATERIALS 

From To (ASTM 02488) 
Core # I 136.4' - 151.4'; recovered 15.0' 

136.4 137.5 Siltstone; grey, firm 

137.5 137.8 Coal; black, hard 

137.8 139 Claystone; grey, little detrital coal 

139 139.4 Coal; black, hard, moderately bright 

139.4 139.7 Coaly clay; dull , very high ash 

139.7 139.9 Coal; black, hard, bright 

139.9 140.4 Clayey coal; dull, high ash 

140.4 144 Coal; hard, good, bright 

144 144.7 Claystone parting; light grey 

144.7 151.4 Coal 

Samples : l39'-140.4', l40.4'-142.4', l42.4'-144.0', l44'-144.7', l44.7'-149.7', l49.7'-151.4' = 1.7' 

Core #2 151.4 - 161 = 9.6; recovered 

15 1.4 154.8 Coal; black, hard, bright 

154.8 156.5 Carbonaceous claystone; dark brown 

156.5 161 Siltstone; grey - light grey, very firm 

Samples: 151.4-153.4, 153.4-154.8 

Core #3 176 - 191 = 15'; recovered 15.0 

176 179 Claystone; grey, moderate detrital coal, very soft carbonaceous clay content 

179 179.4 Coal; dull 

179.4 184.5 Coal; black, moderate bright 

184.5 184.6 Carbonaceous claystone; dark 

184.6 187.3 Claystone; very light, very silty, very firm 

187.3 189.2 Claystone; darks, moderate carbonaceous 

189.2 190.4 Claystone; light 

190.4 191 Claystone; dark, carbonaceous 

Samples: l79'-181', l81'-183', l83'-184.5' 

Rock core: l37'-139'=2.0' Carney Roof 
l 54.8'-1 56.8'=2.0' Carney Floor 
l 77'-179'=2.0' Masters Roof 
l 84.5'-186.5'=2.0' Masters Floor 

ABBREVIATIONS 

IGL - Below Ground Level GS- Geochemical Sample SWL - Static Water Level 
lBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 

II GPM - Gallon Per Minute - -
ltN b liUL;J 

RECD JUL 30,2015 
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RAMACO 
WWC Engineering 

DRILLING LOG 

Hole/Well No.: Rl2-007 Recorded By: M. Wolf WYPG #614 

Company: RAMACO Geophysical Log Type: Coal suite 

Project: Brook Mine Hole Type: Pilot & Twin for coal core 
County: Sheridan WY 5 ½" 

Township: 57N Range: 85W NAO 1983, East Central Zone 
Location: NENE Section: 14 
N: 1,940,426.0 E: 1,379,028.5 
Elevation: 3872.0 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Burn-scoria; very hard, losing circulation, injected H20 and 
soap, change to drag bit - hand change to 8¾ tri-core KD=22 l , 

0 24 12' trying to lose circulation, I 0:30 make connection at 221. 
Won't go down; redrill , bit hanging up at approximately l 8'-19'; 
fight burn until 12: 15, driller' s thinks burn making water! 

Claystone; grey, sat surface casing (approximately 30') to 27', 
24 27 claystone; split casing hanging onto bit, casing settled below 

surface, add 4 more feet of casing 

27 54 Claystone; medium grey, firm 

54 63 Claystone; dark, carbonaceous and interbedded thin coal 

63 67 Coal; black, dull, hard 
;7 96 Claystone; grey, firm hard 77'-79' 

96 103.5 Coal; black, hard, moderately bright 

103.5 132 Claystone; grey with occasional very thin coal stringers, firm 

132 137 Coal; black, hard 

137 160.5 Claystone; grey, firm, few stringers 

160.5 162 Coal; hard, thin, carbonaceous above 

162 170 Claystone; grey, firm, carbonaceous, little coaly 

170 188 Siltstone; light grey, firm 

188 200 Sandstone; light, very fine grained, think contains little water 

200 204 Claystone; grey, firm, thin C0 stringers 

204 206.5 Coal; moderately hard 

206.5 239 Claystone; grey, with thin coal stringers and hard streaks! 

DTW ll /30/12at7:l3= 119.3 

P&A: 
Plug Pilot Hole with 54 sacks chips 
Plug Coal Core Hole with 39 sacks chips 

E-Log Picks: 
63'-67'=5' U Carney 
96'-103.5'=7.5' L Carney 
132'- l 3 7'=5' Masters 
160.5'-l 62'= 1.5' Local 
204'-206.5'=2.5' Local 

ABBREVIATIONS 

G L - Below Ground Level GS - Geochemical Sample 
II DBS - Disturbed Bulk Sample LA - Laboratory Analysis 

GPM - Gallon Per Minute 

July 2015 

Brook Mine 

K \Sheridan\RAMACO\ 13139\D-5\ Work\Drilling Logs\R 12-007 docx 

Drilling Co.: A-3 Services; Shawn Ankney 
Depth: 0 To 39 
CORED: See page 2 60-68.5, 95-110 and 
130-140 

Date Drilled: 11-29-12 

THICK LITH SEAM NOTE/GPM 

24.0 CL H20 in base burn! 

3.0 CL 

27.0 CL 

9.0 CL/OH 

4.0 COAL U Carney 

29.0 CL 

7.5 COAL L Carney 

28.5 CL 

5.0 COAL Masters 

23.5 CL 

1.5 COAL ? Local 

8.0 

18.0 ML 

12.0 SM 

4.0 CL 

2.5 COAL Local 

32.5 CL 

SWL - Static Water Level 

TFN 6 2 ,Xf'J 2 "5plock Bag Sample 

RECD JU L 30, 2015 
Addendum DS-2-21 DEQ Ex. 2-157



RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Core # I 60' -68.5' = 8.5'; recovered 7.3' 

ground off top & little clay at bottom 

60 61.2 Coal and carbonaceous clay; very poor 

61.2 62.8 Claystone; grey, firm graduates to dark carbonaceous at base 

62.8 63.5 Coal; bright, hard 

63.5 63.9 Clay with detrital coal 

63.9 64.8 Coal; black, hard, bright 

64.8 65 Brown coal ; high clay content 

65 67 Coal; black, hard, bright, best coal 

67 67.2 Claystone; soft, coaly, plugged bit at 67.2' 

67.2 68.5 Lost soft claystone 

Samples: 62.8'-63 .9', 63.9'-65', 65'-67' 

Core #2 95' -11 O' = 15'; recovered 14' 

95 95 .8 Claystone; grey, firm 

95.8 103.2 Coal; very hard, bright, abundant pyrite in cleat 

103.2 103.9 Coaly clay; dark, dull, very poor, separate bag, but very poor - No Analysis! 

103.9 109 Claystone; grey, sticky, bit plugged, lost off bottom 

109 110 Lost core, sticky claystone 

Samples: 95.8'-98', 98'-100', I00'-102', 102'-103.2' 

Core #3 130' -140' = IO'; recovered IO' 

130 133 Claystone; grey, hard 

133 133.5 Claystone; dark, grey, grading to carbonaceous at C0 coated 

133.5 137.6 Coal; hard , mostly bright, chattered, brittle 

137.6 140 Siltstone; light grey 

Samples: I 33.5'-I 35.5', 135.5'- I 37.6' 

ABBREVIATIONS 

JG L - Below Ground Level GS - Geochemica l Sample SWL- Static Water Level 
II DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 

GPM - Gallon Per Minute Trll t',., ,n,.,r::: 
1111 V 'fV£.U 

RECD JUL 30,2015 
July 2015 Addendum 05-2-22 DEQ Ex. 2-158



RAMACO 

July 2015 

! ! I • • 
• ~ ! ! • n 

5 INCH LOG. DENSITY R-12007 11/29/12 

r-c~===;:::~tJ100 
P4 

• - _.1 

~ ~-1 . 
.;,:_ 

~: ~ --~~~,-...:_.;: ,._' ~a:::·~~150 
=- .t ·=~ ~ 
)._ ._ .. :'!--... 

'----.,__ 

"-:¥·•:-; · ... tc= 

..:.~ 
~ . . . . 

< noo 
• -~-1-

LOG PARAMETERS 

.: ~--. 
-''':'-. 

_t· . 
~ -
. ~-
l · ~ 
" 

:_: ... t~ 
: "I? ·-

~ =~ --

~ : 

} 
·-: .. -{ 

.... ~ 

·_.£5' 
:r_r- · 

... J 

5 INCH LOG, DENSITY R-12007 11/29/12 

LOG PARAMETERS 

,,, •• ,o,.c ncoco. 10 uH.1 Cl..lOH .._ e,1 ~ 
~su .. u,~t.;A.M(O-.lf • 9''.IIIR-o9td <:Ol ~ ...... ~,, •10 11'2'11r.'OU VLA:5ION •1&1.tf 

'00.(A&•-·- ··-·•-1,.., ,oo,, -., ,,. vu __ 

~ .. - ·· _,, 
..... , .... .. ,_ ., _,, -·· _,, _,.,,~ ..... , - ·· -·· 

. ... ., ,.. ... .. .,.,JI .,.,,. .... ,. ....... ...... ,, ,a ,, 
"1' .. , ... 
'" ' " , .. ,.. 

····-·--

--
·.... 

... m _ ...... 

~. .. . .. ... ... , .. 
~== 
~== s 

Brook Mine 

TFN 6 2/025 
RECD JUL 30 2015 

Addendum DS-2-23 DEQ Ex. 2-159



RAMACO Brook Mine 

Hole/Well No.: R 12-008 Recorded By: M. Wolf WYPG #6 14 
Drilling Co: A-3 Services; Shawn Ankney 
Depth: 0 To201 

Company: RAMACO Geophys ica l Log Type: Coal Suite 
Cored: 35-60 
and 81-9 1 

Project: Brook Mine 
Hole Type: e-log; & coal core 

Date Drilled: 12-1 1-1 2 

County: Sheridan WY 
Township: 57N Range: 85W NAO 1983, East Centra l Zone 
Location: SESE Section: 11 
N: 1,940,826.2 E: 1,380,027.6 
Elevation:3835.7 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 2 Fill, slope wash, poorly sorted 2.0 FILL 

2 4 Claystone; buff, silty 2.0 CL 

4 14 Si ltstone; orange - buff 10.0 ST 

14 16 Claystone; grey 2.0 CL 

16 24 Sil tstone; bu ff, very hard at l 8'-1 9', 20'-2 1' 8.0 ST 

Moved rig back to avo id drilling metal. Broke tooth off claw bit 
tooth 

35 36 Coal; hard, stringer 1.0 C0 

36 40 Claystone; grey 4.0 CL 

40 45 Coal 5.0 C0 U Carney 

45 48 Claystone; parting 3.0 CL 

48 56.5 Coa l; hard, bright 8.5 C0 L Carney 

56.5 62 Claystone 5.5 CL 

62 76 Siltstone 14.0 ST 

76 83 Claystone 7.0 CL 

83 89 Coal; hard, bright 6.0 C0 Masters 

89 11 9 Siltstone/claystone; severa l coa l stringers 11 0'-11 9' 30.0 ST/CL Water leve l 150 

11 9 144 Si ltstone 25 .0 ST 

144 146 Claystone 2.0 CL 

146 156 Claystone; with coal stringers 10.0 CL/CO 

156 20 1 Claystone/siltstone; interbedded 45 .0 CL/ST 

Water level fo llowing drilling approximately 170' 

E-Log Picks: 
34'-36'=2.0' U U Carney 
40'-44.5'=4.5' U Carney 
48'-57'=9.0' L Carney 
83 '-88'=5.0' Masters 

P&A: 
Pilot Hole = 29 sacks 
Core Hole = 2 1 sacks 

ABBR EV IATIONS 

BG L - Below Ground Leve l GS - Geochemical Sample SWL - Static Water Leve l 
l)BS - Disturbed Bulk Sample LA - Laboratory Ana lysis ZP - Z iplock Bag Sample 

i GPM - Gallon Per Minu te - - .. --
ltN o 1..,ut.a 

RECD JUL 30,2015 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Core # I 35' -50' = 15'; recovered 15 .O' 

35 38.9 Claystone; dark, carbonaceous 

38.9 40.0 Claystone; light grey, abundant detrital coal 

40 40.8 Coal; dull, hard , poor 

40.8 41.2 Claystone; parting, dark grey 

41.2 44.6 Coal; black, hard, more bright 

44.6 45.9 Claystone; grey, firm 

45.9 46.7 Coal; dull, high clay content 

46.7 48 Claystone; grey 

48 50 Coal; hard, bright 

Samples: 40'-41 .2' poor, 4 I .2'-42.6', 42.6'-44.6', 44.6'-48', 48'-50' 

Core #2 50' -60' = IO' ; recovered 8.3 ' lot clay off bottom 

50 58 Coal; hard, bright 

58 58.3 Claystone; dark, carbonaceous 

58.3 60 Lost core, sliooery claystone "slid out bottom" 

Samples: 50'-52', 52'-54', 54'-56', 56'-58' 

Core #3 81' -91' = I 0.0'; recovered 8.6' slide out bottom 

81 83 Claystone; light grey, firm, fi ssile 

83 88 .2 Coal; top hard, bright, bottom half notably dull 

88 .2 9 1 Lost core; slide out bottom - claystone 

Samples: 83'-85', 87'-88.2' 

ABBREVIATIONS 

IG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
j DBS - Disturbed Bulk Sample LA - Laboratory Analys is TFN 6 2/025 

ZP - Ziplock Bag Sample 
GPM - Gallon Per Minute 

RECD JUL 30,2015 
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RAMACO Brook Mine 

fole/Well No.: R 12-009-A Recorded By: M. Wolf WYPG #614 
Drilling Co: A-3 Services; Shawn Ankney 
Depth: 0 To 65 

Company: RAMACO Geophysical Log Type: Coal Suite 

Project: Brook Mine 
Hole Type: e-log; & twin for coal core 

Date Drilled : 12-12-1 2 

County: Sheridan WY 
Township: 57N Range: 85W NAO 1983, East Central Zone 
Location: SWNW Section: 13 
N: 1,93 7,903.5 E: 1,382,752.8 
Elevation:3836. 1 

DEPTH 
THICK LITH SEAM NOTE/GPM DESCRIPTION OF MATERIALS 

From To (ASTM D2488) 

0 5 Siltstone; buff, hard at 2.5'-3 .5 ' 

5 9 Claystone; dark, occasional orange, silty streaks 

9 11 Siltstone; buff alternating with grey 

11 25 Claystone, grey, fi ssi le, hard at 13'-14', 17 .58'-20' 

25 29 Drilling blind; no circulation 

29 38 Coal zone, driller hit 4' void 

38 47 Void - no circulation 

Move Rig l 8'-20' North, try again 

Hole B North 

Hard at 49'-50' 

55 58 Coal; losing circulation 

58 65 Losing circulation, very soft stop 9:47 

Shovel cutting into holes 

Water level after drilling approximately 35' according to E-Log 

E-Log Picks: 
18.5 '-27'=8.5' 
4 7'-52.5 '=5.5' 

Note: Hole A encountered mine voids; Hole B lost circulation at 
65' 

P&A: 
Pilot Hole with 17 bags chips 
Second Hole with 20 bags chips 

ABBREVIATIONS 

GL - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
BS- Disturbed Bulk Sample LA - Laboratory Analysis ZP - Zip lock Bag Sample 

I GPM - Gallon Per Minute T~ll ~?,n?i; 
I I II - .. , - ... -

RECD JUL 30,2015 
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RAMACO Brook Mine 

Hole/Well No. : AMBRE-03 Recorded By: M. Wolf WY PG #614 
Drilling Co.: A-3 Services 
Depth : O' To96' 

Company: RAMACO Geophysical Log Type: Coal Suite CORED: 51-96' 

Project: Brook Mine Hole Type: core coal intervals indicated Date Drilled : 01-10-13 

County: Sheridan WY in plan 

Township: 57N Range: 84W Water: 
Location: NWSW Section: 9 
N:1 ,941 ,775.3 E: 1,398, I 09.2 
Elevation: 3726.8 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM 02488) 

0 5 Fill; fine, few pebbles 5.0 ML/SP 
5 7 Coarse clinker; gravel 2.0 QAL 
7 9 Very coarse, big hard slabs? 2.0 QAL 

9 20 
Coarse pebble; gravel , very little water at base. Set 2 1' of 6" 

I 1.0 QAL 
PVC casing (washout l 5'-20') 

20 46 Siltstone; light grey, firm 26.0 ST 
46 52 Claystone; grey, little detrita l coal 6.0 CL 

52 68.9 Coal; black, hard, framboidal pyrite on cleat 16.9 C0 CARNEY Bottom poor! 

68.9 81 
Claystone; grey, firm, fissile, carbonaceous zones near base 

12.1 CL 
that part relatively easily on bedding 

81 85.9 Coal; black, hard, framboidal pyrite 4.9 C0 MASTERS 
85 .9 90.8 Claystone; grey, sparse, carbonaceous sands 4.9 CL 

90.8 92.5 
Coal; hard, fractures spread split barrel & plugged to grind 

1.7 C0 RID ER 
core off bottom 

92.5 92.7 Claystone; black, coaly 0.2 CL/OH 

92.7 95.0 Siltstone; light grey, very firm 2.3 ST 
95 96 Lost core; bit plue:e:ed, ground up 1.0 - Lost core 

E- Log Picks 
52'-68 .9'= 16.9', bottom 0.5' very poor Carney Masters CARNEY 
8 I '-85.9'=4.9' MASTERS 
90.8'-92.5 '= 1.7' THIN 

RID ER 

Core # I 5 I .0'-66.0' = 15' recovered 14.5 ' 

51.0 52 Claystone; grey-dark grey, pyrite chunks, lost top ½' 

52 66 Coal; black, hard, moderately pyrite, broken at top 0.3' 

Samples: 52'-54'; 54'-56' ; 56'-61 '; 6 l '-66' 

~BBREVIATIQi'/S 

BGL - Below Ground Leve l GS - Geochemica l Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Ana lysis ZP - Ziplock Bag Sample 
GPM - Gallon Per Minute 

TFN 6 2/025 
RECD OCT 23 , 2015 
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RAMACO Brook Mine 

fole/Well No.: Rl 2-0IO Recorded By: M. WolfWYPG #6 14 
Drilling Co.: A-3 Services; Shawn Ankney 
Depth: 0 To 120 

Company: RAMACO Geophysical Log Type: 
CORED: No 
Core 

Project: Brook Mine 
Hole Type: e-log; & twin for coal core 

Date Drilled: 12-1 2-1 2 

County: Sheridan WY 
Township: 57N Range: 85W NAO 1983, East Central Zone 
Location: SWSW Section: 12 
N: 1,941 ,732.1 E: 1,382,511.5 
Elevation:3781.4 

DEPTH 
THICK LITH SEAM NOTE/GPM DESCRJPTION OF MATERIALS 

From To ( ASTM D2488) 

0 9 Fill colluvium / slope wash 9.0 FILL 

9 16 Claystone; light brown 7.0 CL 

16 27 Siltstone; ye llow 11.0 ST 

27 36 Claystone; grey, very hard at 32'-33.5', 36'-36' 9.0 CL 

36 38 Coal; hard, bright, thin 2.0 C0 

38 53 Claystone; grey, very hard at 4 7'-49' 15 .0 CL 

53 56 Coal; soft, blowing out in big chunks, making good water 3.0 C0 

56 61 Claystone; dark, carbonaceous 5.0 CL 

61 62 Coal; hard , thin 1.0 C0 

62 70 Claystone; grey 8.0 CL 

70 80 Siltstone; grey, firm 10.0 ST 

80 91 Claystone; grey 11.0 CL 

91 92 Coal; hard, thin 1.0 C0 

92 98 Claystone; grey 6.0 CL 

98 99 Coal; hard, thin 1.0 C0 

99 110 Siltstone; light grey 11.0 ST 

110 120 Claystone; grey 10.0 CL 

E-Log Picks: 
36'-38'=2.0' Local 
53'-56'=3.0' Local 
61'-62'= 1.0' Local Thin Beds Below Carney/Masters 
9 I '-92'= 1.0' Local 
98'-99'= 1.0' Local 

Note: Beds of insufficient thickness to justify coal core "No 
Coal Core" 

P&A: 
Pilot Hole 24 sacks 

ABBREVIATIONS 

G L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
I DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 

GPM - Gallon Per Minute T['II ~ ') / n') i; .... - .. , - ... -
RECD JUL 30,2015 
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RAMACO Brook Mine 

ole/Well No.: Rl 2-0I I Recorded By: M. Wolf WYPG #6 14 
Drilling Co.: A-3 Services, Shawn Ankney 
Depth: 0 To92 

Company: RAMACO Geophys ica l Log Type: Coal Suite 
CORED: 15-28 
and 46-52 

Project: Brook Mine 
Hole Type: e-log; & twin for coal core 

Date Drilled: 12-1 2-1 2 
County: Sheridan WY 
Township: 57N Range: 85W NAD 1983, East Central Zone 
Location: NENW Section: 13 
N: 1,939,008.5 E: 1,382,528.0 
Elevation:3 779. 7 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 4 Colluvium, gravelly 4.0 QC 

4 6.5 Claystone; grey, silty 2.5 CL 

6.5 7 Coal 0.5 C0 

7 18 Claystone; light grey, silty, fractured I 1.0 CL 

18 27 Coal; dull, weathered, poor 9.0 C0 Carney 

27 32 Claystone; light grey 5.0 CL 

32 42 Siltstone; very light grey 10.0 ST 

42 47 Claystone; grey, hard at 39'-40' 5.0 CL 

47 53 Coal; black, hard, moderate bright, water, good water 5-10 e:om 6.0 C0 Masters 

53 64 Claystone; grey, interbedded silt I 1.0 CL 

64 92 Silts tone; grey - light grey, firm 28.0 ST 

Water level 24.7' BGL at 15: 15 

E-Log Picks: 
18.5'-27'=8.5' Carney 
4 7'-53'=6.0' Masters 
77'-78'= 1.0' Local 

P&A: 
Pilot Holes = 17 sacks 
Core Holes = 14 sacks 

E-Log Picks 18.5'-27' ; 47'-52.5' 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
>BS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Zip lock Bag Sample 
;PM - Ga llon Per Minute 

TFN 6 2/ 02 5 
RECD JUL 30,2015 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Core # I 15' -25 = IO'; recovered 3 .3' lost circulation in coal 

15 15.5 Lost soft silty claystone 

15.5 18 .7 Claystone; light grey, silty, fractured 

18.7 19.3 Coal; dull, soft, poor! Weathered! 

19.3 25 Lost core; very soft, coal washed away 

Samples: very poor, soft, "do not analyze" 

Core #2 25' -28' = 3'; recovered 3.0' 

25 25.3 Coal; dull , banded 

25.3 26.7 Claystone; very dark grey, carbonaceous 

26.2 27.8 Coal; crushed, so ft weathered 

27.8 29.4 Claystone; dark grey, very soft sticky 

29.4 29.7 Coal; soft, crushed 

27.7 30 Claystone; dark grey, moderate carbonaceous, very poor, crushed coal "No sample" 

Core #3 46' - 52' = 7.0'; recovered 5.7' all coal 

46 47 Lost core; ground up soft clay on top coal 

47 52.7 Coal ; dull , especially at top little pyrite 

52.7 53.0 Lost core, assume beneath coal 

Samples: 4 7'-49', 49'-51 ', 5 l '-52. 7' 

ABBREVIATIONS 

.JGL - Below Ground Leve l GS - Geochemical Sample SWL - Static Water Leve l i DBS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Zip lock Bag Sample 
GPM - Ga llon Per Minute 

TFN 6 2/025 
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RAMACO Brook Mine 

fole/Well No. : Rl 2-012 Recorded By: M. WolfWYPG #614 
Drilling Co. A-3 Services; Shawn Ankney 
Depth: 0 To 136 
CORED: 11 5- See core details 

Company: RAMACO Geophysical Log Type: Coal Suite 125 

Project: Brook Mine Hole Type: pilot fore-log; twin for coal Date Drilled: 12-18-12 9:25 
County: Sheridan WY core 
Township: 57N Range: 85W NAO 1983, East Central Zone 
Location: NESE Section: 12 
N: 1,943 ,651.0 E: 1,382,975 .3 
Elevation:3 93 9. 8 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 4 Silt; buff 4.0 

4 10 
Scoria, bed, very hard, set mud pit 9:55, decide to move location 

6.0 
to avo id burn in center of drainage 

10 15 Colluvium/slope wash New Location 5.0 

15 18 Claystone; grey- brown, silty, friable 3.0 

18 29 
Claystone/siltstone; light grey to buff, streaks some hard at 23' -

I 1.0 
24.5 ', Siltstone; brown - buff, friable 

29 35 Claystone; medium dark grey, fissile 6.0 

35 48 Burn; turning red, hard, washout - losing circulation 13.0 Carney Assume Lower Carney 
Burn 

48 64 Siltstone; light grey, firm 16.0 

64 116 Claystone; grey to medium light grey 52.0 

116 121.5 Coal; black, bright, feels hard, washout one-log! 5.5 C0 Masters 

12 1.5 128 Claystone; dark, carbonaceous, very thin interbedded coal streaks 6.5 

128 136 
Siltstone; light grey with very hard thin ledges at l 25'-1 25.5'; 

8.0 
127'-128'; 135'-1 36' 

136 
Siltstone; very light, very hard, well cemented, making moderate 
water at 108 immediately following drilling 

11 : 15 total depth; 11 :20 out of hole set up E-Log 

E-Log Picks: 
l l 6'-121.5'=5.5' Masters 

Core Hole: 20 bags chips before pulling 60' casing! 

P&A: Pilot Hole - 10 sacks coved at burn? 
Core Hole - 40 sacks 

ABBREVIATIONS 

!GL - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
IRS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 

GPM - Gallon Per Minute 
TFN 6 2/ U2 5 
RECD JUL 30 , 2015 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM 02488) 

Core # I 11 5' -1 25' = IO' ; recovered 8.6' 

11 5 115 .8 Lost core; washed away claystone, laminated 

11 5.8 116 Claystone; grey, thinly laminated coaly lams, firm 

116 119.7 Coal; hard, bright 

11 9.7 121.6 Coal; dull , black, lessor quality 

12 1.6 123.7 Claystone; grey, fissil e 

123.7 124.5 Siltstone, very light, very hard, very we ll cemented 

124.5 125 Lost core; soft clay or silt? 

Sample: l 16'-118', l 18'-1 20', l20'-1 2 1.6' 

Water level at 121.2' BGL 

ABBREVIATIONS 

~G L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
j DBS - Disturbed Bulk Sample LA - Laboratory Analys is n ZP - Zip lock Bag Sample 

GPM - Ga llon Per Minute TS: N R ? ' ? ~ . -
RECD JUL 30 ,2015 
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RAMACO Brook Mine 

-fole/Well No.: Rl 2-013 Recorded By: M. WolfWYPG #614 
Drilling Co. : A-3 Services; Shawn Ankney 
Depth: 0 To 300 

Company: RAMACO Geophysical Log Type: Coal Suite 
CORED: No 
Core Collected 

Project: Brook Mine Hole Type: pilot, e-log, & core if Date Drilled: 12-19-12, 12-20-1 2, 12-26-12 
County: Sheridan WY justified 

Township: 57N Range: 85W NAO 1983, East Central Zone 
Location: SWSE Section: 12 
N: 1,940,850.3 E: 1,3 83 ,535 .0 
Elevation:3974.8 

DEPTH DESCRJPTION OF MATERIALS TIDCK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 60 Burn; pink to red, soft 20' then hard, set 70' of 6" surface casing 60.0 BURN Monarch Burn 

60 92 Claystone; grey, fissile, firm 32.0 CL 

92 120 Silty claystone; grey, firm, pink 94'-96' 28.0 ST/CL 

120 135 Burn; pink to red, "baked" 15.0 BURN Carney Burn 

135 178 Claystone; grey, fi ss ile, firm 43.0 CL 

178 204 Siltstone; grey, interbedded claystone 28.0 ST 

204 211 .5 Claystone 7.5 CL 

2 11 .5 212.5 Coal; black hard 1.0 C0 

2 12.5 222.5 Claystone; grey - dark grey 10.0 CL 

222 .5 225 Coal; hard, black 2.5 C0 
Thin Coal Below 

225 228 Clavstone; grev, carbonaceous 3.0 CL 
Carney and Masters 

228 229.5 Coal; black 1.5 C0 

229.5 246 Claystone; grey 16.5 CL 

246 252 Claystone; dark carbonaceous, coal stringer 6.0 CL 

252 254 Coal; black, hard 2.0 C0 

254 261 Claystone; grey, fi ss ile, firm 7.0 CL 

26 1 266 Claystone; dark, carbonaceous 5.0 CL 

266 266.5 Coal .5 C0 

266.5 275 Siltstone; grey, firm 8.5 ST 

275 300 Claystone; grey, fi ss ile 25.0 CL 

No good coal greater than 4' thick: No core intervals 

P&A: 51 sack chips then pull 70' casing out and finish with 43 
sack chips 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 
;pM - Gallon Per Minute 

TFN 6 2/0 25 
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RAMACO Brook Mine 

fole/Well No. : Rl 2-014 Recorded By: M. Wolf WYPG #614 
Drilling Co. : A-3 Services; Shawn Ankney 
Depth: 0 To220 

Company: RAMACO Geophysical Log Type: Coal Suite CORED: NO CORE 

Project: Brook Mine Hole Type: pilot, e-log, & twin for coal Date Drilled: 12-19-12 

County: Sheridan WY core 

Township: 57N Range: 85W NAD 1983, East Central Zone 
Location: NESE Section: 12 
N: 1,942,438.4 E: 1,383 ,971.4 
Elevation:3953 .5 

DEPTH DESCRrPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 23 Burn - scoria, very hard 23.0 BURN Carney Burn? 

23 32 Claystone; buff, soft 9.0 CL 

32 68 Siltstone; grey 36.0 ST 

68 86 Claystone, grey, firm , fi ssile 18.0 CL 

86 152 Siltstone; grey, to light grey, very firm 66.0 ST 

152 153 Coa l; black, hard, firm 1.0 C0 ? 

153 160 Claystone; dark grey, carbonaceous 7.0 CL/OH 

160 161 Coa l; black, hard, thin 1.0 C0 ? Assume Carney Bed 

16 1 163 Claystone; dark grey, carbonaceous 2.0 CL/OH 
Spilt 

163 166 Coal; black, hard, moderately thin 3.0 C0 ? 
Maybe Local Coals 

Beneath Carney 
166 169.5 Claystone; dark grey, carbonaceous 3.5 CL/OH 

169.5 171 Coal; black, hard, thin 1.5 C0 ? 

171 180 Claystone; grey, firm 9.0 CL 

180 181 Coal; black, hard, thin 1.0 C0 ? 

18 I 185 Claystone; grey, firm, fi ss ile 4.0 CL 

185 186.5 Coal; black, hard, thin 1.5 C0 ? 
Water leve l at 2 17 
after drilling 

186.5 198 Claystone; grey, firm 11.5 CL 

198 200 Coal; black, hard, thin 2.0 C0 ? 

200 208 Siltstone; light grey, firm 8.0 ST 

208 220 Claystone; grey, firm 12.0 CL 

Note: Because of lack of coal > 4' thick. No core at this time! 

E-Log Pick: 
0'-23' Burn/Scoria 
l52'-153'= 1.0' 
l60'-1 6 1'= 1.0' 
163'- l66'=3.0' 
I 69'.5-171 '= 1.5' 
I 80'-181'= 1.0' 
I 85'-186.5'= 1.5' 
I 98'-200'=2.0' 

Pink Cuttings 120-140 "Burn or Baked" 

Pilot hole blows approximately 1-2 gom? 

Plug & Abandon Hole: 25 sacks then pull 40' cas ing and 37 more sacks chips. Total 62 sacks bentonite chips 
ABBREVIATIONS 

G L - Below Ground Level GS - Geochemical Sample 
2/ 02 5 

SWL - Static Water Level i DBS - Disturbed Bulk Sample LA - Laboratory Analysis TFN 6 ZP - Zip lock Bag Sample 
GPM - Gallon Per Minute 

RECD JUL 30 , ZU J:> 
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RAMACO Brook Mine 

tole/Well No.: Rl 2-015 Recorded By: M. Wolf WYPG #6 14 
Drilling Co.: A-3 Services; Shawn Ankney 
Depth: 0 To221 

Company: RAMACO Geophysical Log Type: Coal suite CORED: 39.5-64.5, 145-175, 192-202, 

Project: Brook Mine Hole Type: Pilot & Twin for Coal Core Date Drilled: 11-28-12 

County: Sheridan WY 5 5/8" 

Township: 57N Range: 85W NAO 1983, East Central Zone 
Location: NWSE Section: 13 
N: 1,937,470.2 E: 1,384,975.5 
Elevation: 3774.6 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GMP 
From To (ASTM 02488) 

0 6 Sand with pebble gravel 6.0 SP Maybe Qual 

6 20 Sandy silt; buff, eolian/slope wash? 14.0 SM 

20 21 Burn, hard, red, could be gravel (alluvium) 1.0 BURN Monarch Burn 

25 34 Coal; dull, soft, dry, poor - very poor, soft 9.0 C0 MU Remnant "very soft" 

34 40 Claystone; grey, fissile , parting 6.0 CL 

40 60 Coal; better, hard, Monarch 20.0 C0 ML 

60 146 Claystone; grey with siltstone interbedded 86.0 CL 

146 150 Coal; hard, water! Carney upper 4.0 C0 CR-U Carney-Upper 

150 159 Claystone; parting 9.0 CL 

159 169 Coal; hard, Carney lower 10.0 C0 CR-L Carney-Lower 

169 194 Clays tone 25 .0 CL 

194 200 Coal; hard 6.0 C0 Masters 

200 221 Claystone - siltstone; hard at 2 1 O' 2 1.0 CL/ST 

Water leve l at I 0:25 = I 06'BGL 

E-Log Picks: 
25'-35'= 10' Upper Monarch " Poor" 
40'-60'=20' Lower Monarch 
146.3'- 150.4'=4. I' Upper Carney 
I 59'- 169'= IO' Lower Carney 
I 94'-199'=6' Masters 

P&A: 
Plug Pilot Hole with 39 sacks chips 
Plug Coal Core Hole with 37 sacks chips 
Core Hole DTW on 11-29-1 2 at 7:30 AM = 105.5' BGL 

Core Hole: 

25 35 Omit soft weathered U Monarch Remnant at 25'-35' "very soft" 10 
POOR u 
COAL Monarch 

ABBREVIATIONS 

IGL - Below Ground Level GS - Geochemica l Sample SWL - Static Water Level 
j DBS - Disturbed Bulk Sample LA - Laboratory Analysis TF N 6 2/ 02 5 ZP - Z iplock Bag Sample 

GPM - Gallon Per Minute 

RECD JU L 30, 201 5 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GMP 
From To (ASTM D2488} 

Core# I 39.5' - 54.5' = 15'; recovered 15' Lower Monarch 

39.5 59.2 Good hard coal 19.7 
HARD L 
COAL Monarch 

Core #2 54.5' - 64.5' = I 0.0'; recovered IO' 

54.5 59.2 Coal; Lower Monarch 

59.2 64.5 Silt sandstone; with detrital coal 

Core #3 145' - I 60' = 15'; recovered 15' 

145 146.3 Coaly claystone; discard 

146.3 150.4 Coal 4.1 COAL U Carney Hard C0 

150.4 158 .8 Claystone with carbonaceous bands 

158.8 167.3 Coal; hard, bright 8.5 COAL L Carney Hard C0 

167.3 168.9 Coal; dull, poor, high ash 1.6 COAL L Carney Hard C0 

168.9 170.2 Claystone; grey 

170.2 170.8 Coal; hard, bright 

170.8 173 Claystone; grey 

173 175 Sandy si ltstone; grey 

Core #4 160' - 175' = 15'; recovered 15' 

Core #5 192' - 202' = IO' ; recovered 8.0' 

192 194 Claystone; grey 

194 200 Coal; hard, Masters 6.0 COAL Masters Hard C0 

200 202 Claystone; slid out bottom 

E-Log Picks: 
25'-35'= 10' U Monarch - Weathered! 
29.5'-59.5 '=20' L Monarch - Hard Coal 
146'- l 5 l '=5' U Carney - Hard Coal 
I 60'-169'=9' L Carney - Hard Coal 
I 94'-200'=6' Masters - Hard Coal 

Note: All core of L Monarch has notab le fi-amboidal pyrite on 
cleat surfaces! 

ABBREVIATIONS 

G L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
,BS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 

II GPM - Gallon Per Minute 
T t' U ~ ? '""" - .. -
RECD JU L 30,2015 
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RAMACO Brook Mine 

fole/Well No.: Rl 2-018D Recorded By: M. Wolf WYPG #6 14 
Drilling Co. A-3 Services; Shawn Ankney 
Depth: 0 To 142 

Company: RAMACO Geophys ica l Log Type: Coal suite 

Project: Brook Mine Hole Type: Pilot hole, e-log, core Date Drilled: 12- 10-1 2 

County: Sheridan WY interva ls less than 4' in thickness 

Township: 57N Range: 85W NAO 1983, East Central Zone 
Location: SESE Section: 11 
N: 1,94 1, 102.6 E: 1,379,570.3 
Elevation:3854.7 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 9 Claystone; grey, silty 9.0 CL 

9 IO Sil tstone, orange 1.0 ST 

10 10.5 Siltstone; orange - bu ff 0.5 ST 

10.5 18 Carbonaceous claystone 7. 5 CL/OH 

18 20 Sil tstone; bu ff 2.0 ST 

20 30 Claystone; grey, silty, fi ss ile 10.0 CL 

30 40 Siltstone, buff, hard, 3 I '-34' light grey 10.0 ST 

40 5 1 Claystone; grey, firm, fi ss ile 11.0 CL 

5 1 52 Coal; hard, bright 1.0 C0 

52 57 Claystone; grey, fi ssile 5.0 CL 

57 62 Coal; black, hard 5.0 C0 U Carney Upper Carney 

62 66 Claystone; grey, silty 4.0 CL 

66 74 Coal; black, hard, bright 8.0 C0 L Carney Lower Carney 

74 93 Si ltstone; light grey, firm, 85 '-86' very hard 19.0 ST 

93 97 Claystone and siltstone; 92'-93' very hard 4.0 CL/ST 

97 103 Si ltstone; interbedded, coal, black, hard, bright 6.0 C0 Masters 

103 108 Claystone; grey, fi ss ile 5.0 CL 

108 120 Siltstone; light grey, firm 12.0 ST 

120 122 Claystone; grey 2.0 CL 

122 124 Tag coal at 122', go I' more joint 2.0 C0 

124 142 Siltstone; grey, clay rich 18.0 ST 

Water in bottom of hole, XXX in Masters coal, very little water! 

E-Log Picks: 
5 I '-52'= 1.0' 
57'-62'=5.0' Carney upper 
62'-66'=4.0' Claystone 
66'-74'=8.0' Carney lower 
97'- I 02'=5 .O' Masters 
I 22'-1 24'=2.0' Local 

Plugging and Abandon 
Pilot Hole 3 1 sacks chips 
Core Hole 25 sacks chips 

ABBR EVIATIONS 

IG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
)BS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Z iplock Bag Sample 

A GPM - Ga llon Per Minute - -
TF N b z; uz:> 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Core# I 55 ' -70' = 15'; recovered 14.6' 

55 55.4 Lost soft carbonaceous clay, Ground up! 

55.4 55.8 Claystone; carbonaceous 

55 .8 56.7 Coal; dull, crushed 

56.7 57. 1 Claystone; dark grey 

57 .1 60.4 Coal; hard, bright 

60.4 62 Claystone; grey 

62 62.2 Coal; hard, bright 

62 .2 64.5 Claystone; grey, little detrital coal 

64.5 70 Coal; black, hard, bright 

Samples: 57. l '-58.4', 58.4'-60.4', 64.5 '-66', 66'-68', 68'-70' 

Core #2 70' -75' = 5.0' ; recovered 4.0', lost off bottom 

70 73.3 Coal; black, mostly hard 

73.3 74 .0 Claystone; very hard, carbonaceous 

74 75 Bit plugged ground offbottom"lost" 

Samples: 70'-72', 72'-73.3' 

Core #3 95' -105' = 1 0' ; recovered 10.0' 

95 97 Claystone; grey, grades darker to contact with coal 

97 101 .8 Coal; black, dull , good solid core 

101 .8 102.8 Claystone; grey 

102.8 105 Siltstone; light grey, sandy, very firm 

Samples: 97'-99', 99'-101', I0l'-106.8' = 4.7' 

ABBREVIATIONS 

BG L - Below Ground Level GS- Geochemical Sample SWL - Stati c Water Level 
DBS - Disturbed Bul k Sample LA - Laboratory Analysis ZP- Ziplock Bag Sample 

I GPM - Gallon Per Minute _ _ ., " ,. ,nnl!'. 
1rn u L/UL\J 
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RAMACO Brook Mine 

-tole/Well No.: Rl 2-019D Recorded By: M. WolfWYPG #614 
Drilling Co.: A-3 Services; Shawn Ankney 
Depth: 0 To 140 

Company: RAMACO Geophysical Log Type: Coal suite CORE D: 45 To 96 

Project: Brook Mine 
Hole Type: Pilot & Twin for coal core 

Date Drilled: 11-27-1 2 

County: Sheridan WY Spud Date: 11-27-12 5 5/8' 
Township: 57N Range: 85W NAO 1983, East Central Zone 
Location: NWSE Section: 11 
N : 1,937,442. 1 E: 1,384,568.3 
Elevation: 3 798.4 

DEPTH DESCRIPTION OF MATERJALS THICK LJTH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 3 Baked pink - red, siltstone 3.0 QT Terrace Gravel 

3 5 Sandy silt, brown, dry 2.0 ML 

5 8 Siltstone; brown 3.0 ST 

8 10 Siltstone; light brown 2.0 ST 

10 12 C laystone; grey- brown, silty, moist 2.0 CL 

12 2 1 Claystone; grey to dark grey 9.0 CL 

2 1 22 Very hard; well cemented 1.0 ROC K 

22 40 Claystone; grey 18.0 CL 

40 50 Siltstone; grey 10.0 ST 

50 56 Coal; soft, poor, weathered 6.0 C0 U Mon 

56 59 Coal; harder 3.0 C0 U Mon 

59 60 Claystone 1.0 CL See Core Log 

60 66 Coal; with little partings 6.0 C0 U Mon 

66 72 Claystone; grey 6.0 CL 

72 9 1 Coal; hard out at 91' 19.0 C0 LMon See core log 

9 1 95 Claystone; dark grey 4.0 CL/OH 

95 102 Claystone; light grey 7.0 CL 

102 106 Very hard, very light 4.0 ROC K 

106 109 Silty, light grey 3.0 ST 

109 114 Carbonaceous coaly claystone 4.0 CL/OH 

116 119 Very hard streaks, very light 3.0 CL/ Hard Streaks 

119 128 Claystone ; very light grey 8.0 CL 

128 13 1 Claystone, very hard, well cemented 3.0 CL 

13 1 140 Claystone, light grey 9.0 CL 

11 /28/ 12 Check for water, caved to approximately 60' 

No water level, E-Log shows 16' 

Pull surface casing and abandon with chips 

ABBREVIATIONS 

lG L - Below Ground Level GS - Geochemical Sample SWL- Static Water Level 
j DBS - Disturbed Bulk Sample LA - Laboratory Ana lys is 

TS:-N fi ? ' 07 !i 
ZP - Z ip lock Bag Sample 

GPM - Gallon Per Minute 

REC D JUL 30, 2015 
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RAMACO Brook Min e 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

P&A: 
Pilot hole with 19 sacks chips 
Core Hole with 26 sacks chips 

Notes: P&A, plug with 9 sacks benton ite chips; core ho le took 
26 bags 

E-Log Picks: 
49-54=5' soft coal 

Monarch Coal 
54-72= 18' poor coal with abundant clay partings 
72-9 1 = I 9' hard coal 

Back rig up approx imate ly IO' and drill Twin for core to 45 ', set 
40' 6" PVC cas ing 3¾ bit 

ABBREVIATIONS 

:G L - Below Ground Level GS - Geochemical Sample SWL - Stati c Water Level 
1BS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Z ip lock Bag Sample 

n GPM - Gallon Per Minute TI"' I I .: ,, ,n ,, s; 
I I II - ~ --
RECD JUL 30,2015 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

Core# I 45' - 56' = 11.0'; recovered 4.0', soft top - Lost Core 

45 52 Lost core; soft, ground up weathered coal from 7.0 -
52 52 .5 Claystone; grey - brown "parting" omit from analysis! 0.5 CL 

52.5 54 Coal; black, hard, dull, sa lts on cleat 1.5 C0 

54 56 Coal; black, hard, more bright, pyrite on cleat 2.0 C0 

Core #2 56' - 71' = 15'; recovered 11 .6', lost soft top! 

56 59.4 Lost core, soft, weathered coal 3.4 -
59.4 60.1 Coal; dull, soft, poor 0.7 C0 

60.1 60.5 Claystone; detrital coal fragments "parting" 0.4 CL 

60.5 65 .5 Coal; black, hard, relatively good coal 5.0 C0 

65.5 65 .7 Claystone "parting" 0.2 CL 

65 .7 67.7 Coal; hard 2.0 C0 

67.7 68.5 Poor coal with high clay 0.8 POOR 

68.5 69.3 Coal 0.8 C0 

69.3 69.5 Claystone; "parting" 0.2 CL 

69.5 69.7 Coal 0.2 C0 

69.7 69.9 0.2 
C0 

Dull - high ash coal DULL 

69.9 70.3 Coal 0.4 C0 

10.3 70.7 Claystone; "parting" 0.4 CL 

70.7 71 Coal; hard, dull 0.3 C0 

Core #3 71' - 86' = 15'; recovered 15.0' 

71 71.5 Claystone; "parting" 0.5 CL 

71.5 86 Coal; black, hard, good 14.5 C0 

Core #4 86' -96' = IO'; recovered I 0.0' 

86 91 Coal; black, hard, dull , coal at base 5.0 C0 

91 96 Claystone; grey, firm, silty 5.0 CL 

Note: Aooroximately 80' of burn in adjacent scoria pit 

ABBREVIATIONS 

IG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
>BS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Zip lock Bag Sample 

I GPM - Gallon Per Minute - - - -
ltN O l1Ul;J 

RECD JUL 30,2015 
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RAMACO Brook Mine 

ole/Well No.: Rl 2-020 Recorded By: M. WolfWYPG #614 
Drilling Co.: A-3 Services; Shawn Ankney 
Depth: 0 To494 

Company: RAMACO Geophysical Log Type: Coal Suite 
CORED: 95-125 
and 140-150 

Proj ect: Brook Mine 
Hole Type: e-log; & offset core coal 

Date Drilled: 12-1 3-12 

K:ounty: Sheridan WY 
!Township: 57N Range: 85W NAO 1983, East Central Zone 
Location: NWNW Section: 13 
IN: 1,939,725 .9 E: 1,38 1,096.8 
Elevation:3 873.1 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 10 Gravel, alluvium, medium, -coarse, sandy pebble gravel 1.00 ALLUVIUM 

10 19 Coal; very soft, very weathered, very poor 9.0 C0 Monarch 

19 40 Siltstone/claystone; grey - brown, soft, interbedded 2 1.0 ST/CL 

40 60 Claystone; grey, firm 20.0 CL 

60 84 Siltstone; light grey, firm, moderate friable 24.0 ST 

84 93 Claystone; grey 9.0 CL 

93 94 Coal; hard, thin 1.0 C0 

94 98 Claystone; grey, parting 4.0 CL 

98 104 Coal; interbedded at top then good hard coal in base 6.0 C0 U Carney 

104 108 Claystone; dark grey-brown 4.0 CL Parting 

108 115 Siltstone; grey, firm 7.0 ST Parting 

11 5 123 Coal; black, bright, hard 8.0 C0 L Carney 

123 130 Siltstone; grey 7.0 ST 

130 142 Claystone; grey, firm, fissile , siltstone, light grey 12.0 CL 

142 147 Coal; soft, little wet 5.0 C0 Masters 

147 156 Claystone; grey 9.0 CL 

489 494 Siltstone; light grey 5.0 ST 

Set 27' 6" PVC casing through gravel & soft rock 

E-Log Picks: 
93'-94'= 1.0' Top U Carney 
99'-I04'=5.0' U Carney 
I l 5'-123'=8.0' L Carney 
142'-14 7'=5.0' Masters 

P&A: 
Pilot Hole 43 sacks chips 
Core Cole 41 sacks chips 
Chip holes to base of casing, pull casing, complete filling with 
chips upper hole 

Coals at I00'-104', I 15'-123', 142'-147' 

ABBREVIATIONS 

G L - Below Ground Level GS - Geochemical Sample 

6 2/025 
SWL - Static Water Level 

j DBS - Disturbed Bulk Sample LA - Laboratory Analysis TF N ZP - Zip lock Bag Sample 
GPM - Gallon Per Minute -RECD JUL JU' lU I J 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Core # I 95' - 110' = 15'; recovered 15 .0' 

95 98.6 Claystone; very carbonaceous and coaly 

98.6 99 Coal; hard, bright 

99 100 Carbonaceous claystone; very high clay, coaly 

100 103.8 Coal; hard, black, bright 

103 .8 104.2 Claystone; coaly, dark 

104.2 104.8 Coal; hard, bright 

104.8 110 Claystone; grey, carbonaceous bank at 107.7' 

Samples: 100'- I 02', I 02'- I 03 .8', 103.8'-104.8' 

Core #2 I IO' - 125' = 15'; recovered 13 .2' lost core off bottom 

110 115 Claystone; grey, firm 

11 5 118.8 Coal; black, bright, relatively good 

118.8 118.9 Clay rich coaly laminated band 

118.9 122.5 Coal; hard, black, mostly bright 

122.5 123. 1 Coal; dull , high ash 

123. 1 123.3 Claystone; very dark, very carbonaceous, very high ash 

123.3 125 Last core; slid out assume claystone 

Samples: I 15'-117', I 17'-119', I 19'-121', 12 1'-122.5', 122.5'-
123. 1' 

Core #3 140' - 150' = 10.0'; recovered 6.8' lost off bottom 

140 142 Claystone; grey, little detrital coal 

142 145.7 Coal; black, hard, bright 

145.7 146.8 Coal; dull , high ash 

146.8 150 Last core, slid out bottom, assume claystone 

Samples : 142'-144', 144'-145.7', 145.7'-146.8' 

ABBREVIATIONS 

IG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
IBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Zip lock Bag Sample 

n GPM - Ga llon Per Minute Tr ll ~ ,, ,n,,c: 
I I It I.I l. I "'L v 

RECD JUL 30,201 5 
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RAMACO Brook Mine 

Hole/Well No.: AMBRE-02 Recorded By: M. Wolf WY PG #61 4 
Drilling Co.: A-3 Services 
Depth: O' To 120' 

Company: RAMACO Geophys ica l Log Type: No 
CORED: 20-50', 
65-75', 90-100' 

Project: Brook Mine Hole Type: core coal intervals Date Drilled: 01-09-1 3 

County: Sheridan WY indicated in plan 

Township: 57N Range: 84W Water: 
Location: NWSW Section: 9 
N: 1,942, lll.9 E: 1,396,276.4 
Elevation: 3767.2 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 15 
Fill ; silty clay with scoria pebbles, wet at base, sticky, little 

15.0 CL/ML 
H20 

15 23 
Moderate coarse alluvium with scoria, ream with 8¾", set 22' 

8.0 QA L 
second hole 

of 6" PVC casing gravel 23 ' 

20 50 See Core # I & #2 Description - Page 2 

29.8 47.2 

50 65 Claystone; grey, little detrital coal 15.0 CL 

65 75 See Core #3 Description - Page 2 

66.5 72.2 Washout below Masters Bed 

75 90 Claystone; grey with detri ta l coal and thin coal at 83 '-85' 15.0 CL 

90 100 See Core #4 Description - Page 2 

100 11 2.5 
Claystone; grey with hard streaks of siltstone ledges & thin 

12.5 CL 
coals 

11 2.5 120 Claystone; grey, firm, fi ssile 7.5 CL 

ABBREVIATIONS 

; L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
~S - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 

I GPM - Gallon Per Minute ...... ,. ,. , n .. ~ 
lfll U L/ U l.-.1 
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July 201 5 Addendum DS-2-54 DEQ Ex. 2-190



RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

Core #I 20'-35' = 15' recovered 14.0' lost top 

20 2 1 Lost core; soft weathered claystone 1.0 CL 

2 1 23 .6 Claystone; yellow, weathered, little detrital coal, silty in part 2.6 CL 

23.6 24. 1 Coaly claystone; dull with bright bands 0.5 CL/OH 

24.1 28.7 Claystone; grey, little detrita l coal, fissile 4.6 CL 

28.7 29.2 Coal; dull & bright, poorly high ash 0.5 C0 

29.2 29.8 Coaly claystone; light to dark, gradational top 0.6 CL/OH 
29.8 35 Coal; black, hard, pyrite in all 5.2 C0 CARNEY 

Samples: 29.8'-3 1.8'; 3 I .8'-33.8', 3.8'-28.8' 

Core #2 35'-50' = 15' recovered 15.0' 

35 45.9 Coal; black, hard bright, pyrite " framboidal" in all 10.9 C0 CARN EY 
45.9 47.2 Clayey coal; very dull 1.3 C0/0H 

47.2 49 Claystone; light grey, firm 

49 50 Siltstone; very light grey, very firm 

Samples: 38.8'-43.8'; 43 .8'-45 .9'; 45.9'-47.2' 

Note: two beds below Carney found by pilot ahead fore-log 

Core #3 65'-75' = 10' recovered 10.0' 

65 66 Claystone; grey, soft, sticky 

66 66.5 
Carbonaceous claystone with abundant laminated coal, poor 
roof separates on bedding 

66.5 71.75 
Coal; black, hard, mostly bright, little pyrite throughout, top 

5.25 C0 MASTERS 
more dull 

71.75 73.0 Claystone; grey, fire laminations, firm 

73.0 75 Si ltstone; light grey, firm 

Samples: 66.5'-68.5'; 68.5'-70.5' ; 70.5'-7 1.75' 

Core #4 90'-100' = IO' recovered I 0.0' 

90 92.2 
Claystone, grey & dark grey, interbedded carbonaceous & 
noncarbonaceous, fissile 

92.2 92.5 Carbonaceous claystone, very coaly 

92.5 96.0 Coal; black, hard , mostly bright 3.5 C0 LOCAL 
9.60 96.5 Claystone; grey fi ssile, fine laminations 

96.5 97 
Carbonaceous clay; very dark, moderate ly coaly, separates on 
bedding 

97 100 Clay & carbonaceous clay interbedded, coal at base 

Rock Core: 27.8'-29.8' Roof, 47.2'-49.2' Floor Carney Bed; 
65'-66.5' Roof; 71.75'-73 . 75' Masters Floor 

Samples: 92.5'-94'; 94'-96' 

,\BBR EV IATIQ~S 

;L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
BS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample I G PM - Gallon Per Minute TFN 6 2{025 

RECD JUL 30,2015 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM I 
To (ASTM D2488) rom 

E-Log Picks: 

Camey Bed 29.8-45.9' = 16. 1' 

Masters Bed 66.5-71 .75' = 5.25' 

Samples: 92.5'-94'; 94'-96' 

ABBREVIATIQNS 

BGL - Below Ground Level GS - Geochemical Sample SWL - Static Water Leve l 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Zip lock Bag Sample 
GPM - Gallon Per Minute 

TFN 6 2/025 
RECD JUL 30,2015 
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RAMACO 
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LOG PARAMETERS 
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RAMACO Brook Mine 

Hole/Well No.: AMBRE-03 Recorded By: M. Wolf WY PG #6 14 
Drilling Co.: A-3 Services 
Depth: O' To 96' 

Company: RAM ACO Geophys ical Log Type: Coal Suite CORED: 5 1-96' 

Proj ect: Brook Mine Hole Type: core coal intervals indicated Date Drilled: 01-10-1 3 

County: Sheridan WY in plan 

Township: 57N Range: 84W Water: 
Location: NWSW Section: 9 
N: 1,941 ,775.3 E: 1,398, 109.2 
Elevation: 3726.8 

DEPTH DESCRIPTION OF MATERJALS THJCK LJTH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 5 Fill ; fine, few pebbles 5.0 ML/SP 

5 7 Coarse clinker; gravel 2.0 QAL 

7 9 Very coarse, big hard slabs? 2.0 QAL 

9 20 
Coarse pebble; grave l, very little water at base. Set 2 1' of 6" 

11.0 QAL 
PVC casing (washout l 5'-20') 

20 46 Siltstone; light grey, firm 26.0 ST 

46 52 Claystone; grey, little detrital coal 6.0 CL 

52 68.9 Coal; black, hard, framboidal pyrite on cleat 16.9 C0 CARN EY Bottom poor! 

68.9 81 
Claystone; grey, firm, fi ss ile, carbonaceous zones near base 

I I.I CL 
that part relatively eas ily on bedding 

81 85 .9 Coal; black, hard, framboidal pyrite 4.9 C0 MASTERS 

85.9 90.8 Claystone; grey, sparse, carbonaceous sands 4.9 CL 

90.8 92.5 
Coal; hard, fractures spread spl it barrel & plugged to grind 

1.7 C0 RJDER 
core off bottom 

92.5 92.7 Claystone; black, coaly 0.2 CL/OH 

92.7 95 .0 Siltstone; light grey, very fi rm 2.3 ST 

95 96 Lost core; bit plugged, ground up 1.0 - Lost core 

E-Log Picks 
52'-68.9'= I 6.9', bottom 0.5' very poor Carney Masters CARN EY 
8 l '-85.9'=4.9' MASTERS 
90.8'-92. 5'= I. 7' THfN 

RJDER 

Core # I 5 l.0'-66.0' = 15' recovered 14.5 ' 

51.0 52 Claystone; grey-dark grey, pyrite chunks, lost top ½' 

52 66 Coal; black, hard, moderately pyrite, broken at top 0.3' 

Samples: 52'-54'; 54'-56'; 56'-61 '; 6 l '-66' 
ABBREVIATIQN::i 

BGL - Below Ground Leve l GS - Geochemical Samp le SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 
GPM - Gallon Per Minute 

TFN 6 2/0 25 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM 02488) 

Core #2 66'-81' = 15' recovered 12.5' 

66 68.4 Coal; black, dull, top broken 

68.4 68.7 Claystone; black, bone, very high ash, soft 

68.7 68.9 Coal; hard, fractured 

68.9 69.1 Carbonaceous claystone; very dark, soft, crumbly 

69.1 78.5 Claystone; grey, fis si le, firm 

78.5 81 Lost core; bit plugged, ground off bottom 

Samples: 66'-68.4'; 68.4'-68.9' 

Core #3 8 l '-96' = 15' recovered 14.0', lost off bottom 

81 85 .9 Coal; black, hard, chattered, pyrite 

85.9 90.8 Claystone; grey, little carbonaceous & coaly bands 

90.8 92 .5 Coal; hard, fractured, spread in core barrel 

92 .5 92.7 Claystone; black, coaly 

92.7 95 Siltstone; very light grey, very firm 

95 96 Lost core; ground off bottom, split barrel plugged 

Samples: 8 l '-83'; 83'-85 '; 85'-85.9' 

ABBREVIATIONS 

BGL - Below Ground Level GS - Geochemica l Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 
GPM - Gallon Per Minute 

TFN 6 2/0 25 
RECD JU L 30,20 15 

July2015 Addendum D5-2-59 DEQ Ex. 2-195



RAMACO 

July 2015 

A A n n C 0 

i 3 ~ ~ g 8 8 ~ ~ ~ i 8 ~ ; ~ d ~ ; !l g ~ ~ i < > > p ~ ~ 

~, ? . I! " ~ " " ~ .4 
~ 

A ~ 
, 

~ ~ ~ ~ ~ 
s ; b ~ 9 1 ij Q ~ s ~ ~ ~ ~ ~ J " I ., ~ ~ ~ 

. 
~ . I! 

~ i ~ 
I 

~ 5 ~ ~ ~ i1 
0 ~ i ~ 

. 
~ " 0 

< 

a ' ' h • ' ' ' ~ ~ ~ 0 r 0 . 5 ~ ~ ? ? ' ' t . . ~ ~ 
, . 

~ 8 
! ~ ' ~ ~ 

< 
~ ~ ~ ~ ~ 3 

:I ~ r, ~ ~ 0 

Brook Mine 

~ : 
il 

n 
" ~ 

~ 

' ; " G) 
0 ~ ~ " ! ~ i ~ ~ ~ t s: 
~ ; i 

, )> 
=!> 'l , s: 

~ 
. 

" ! ~ 1 ~ CD ;u . ~ ~ ~ ' ;o m 
~ ~ m '{' 
~ ' ~ f > ~ ~ ~ b 0 

~ 
. ~ ; w m z 

(/) 

~ 
n 0 

~ " -I 
~ 
~ 

f. f. 
, . 
. a 

5 INCH LOG, GAMMA-RES-DENSITY AMBRE-03 01/10/13 

LOG PARAME TER S 

Mlo T'RIX r,r-,,.s,-.,, } !YI t,FuTRON MAm 1x ~ l'NOSTn, MAm1x Of'"l TA T ~ 

M,1, G"- 11 <...ll[( t 10 ll t C I l.U !Ol f g{ir,gg ft ll~/1 ~1 ,"\ 

r~FSFt, TATlON NAMEIOATF- gZ19 R;in1•coS1dCOI S,nct, 1:,.1 .110 01,'000011 VFRSl()N -36-4KF 

net ltU.t-: , .. , .... 
.>JIP• 111 1 £ PH D ,_, ,.... Hf t'l(IKII ------------------· ------------- --- --·········· · ·· ---· -········· ~- \ \,10:, t , .... - :l•',flf: OI 

~"1Qlt ~n Q,<C 

! : t ,~ t : l - - + I 

l 1-~ - I 
! : ' i 

I I I I~~ FY .... LS" < 

I I \ 
I ··-········- .... ..... I j 

~- l ! I ~ -. I &- ! ~ .. 
. 1-ii : < > 

t ! ··" <I~", --: U ~ 
l ! ·tJ - t I -::- I t ,,. .. t 

I .;. ~ < I . I 1; I 

' I ~~ 
I J .. 

~ J l ,. 
L ~o >--.,r :. t 

e;;; ._. '-

I ! ... .. . -> : t I -~ ii.• ,_._ 

! l I -.... ,-. . -

t ~ -•~ - . . .. 

l - ::i::> J ) 
i 
. .:;; I ,;;t, > 
f" - , 

_. __ ;,-:., ---: l_ j - ...-
,.... ;:==--·- , ... .. ~ "" - """°' 

"'" ,. <KC """" ·· ·- ··············· ·· ···--··-··· U"-1<0• ----- ... ... 
C>.ltf'l.111: L ' °'"' ftL:..:;Q1 .. 

"'"" 
• Ur "i..ac so, -

5 INCH LOG, GAMMA-RES-DENSITY AMBRE-03 01 /10/13 

MA TRIX OE.NSI IV 2 ~ 

MAG.-..E. JCOl:.Cl 10 

PRE. S£ NIA. TION NAM! ll) A. 11 

TOOl CAL-,V.TION _..,..Jtf0:S 01f1Qrl l 110l 
IOOL r.,,:wr..1 I M \lf:IIISI0'1N.'f, 
5•JIW.tLlrlll._ll V'-0 

"'" 1..,.c».1:r 
C-,o&. 12 s-.<M.,, ,_,, 
,-.oa,. , :r 
r.,01.1:r 
Jiw11 0. 1) 
J .. 111. 1:, 
J .. ,. ,, 

Jw,10. 1:1 
J .. , .. , , 

JMIO, t) ...... , _,, 
J..a,, 12 
J -.l),, 11 

, ... 
01M CICI 
t1 H OO .. ,. .. .. ,. .. 
•1111, 
071:' :4 
11)1)$ 
Ulell 
17)141 
12H 4t 
un ,o 
u ss•o 

1, 1;11 
14); 1:I 

LOG PARAMETERS 

NLUI RON I\IIA. IRIX S,.NOSTONC MATRIX D€L IA. r $,4 

lLLCT CU IOH 90099 orr SILE ~ 1~ 

g?:3QRamaooStdca..fwnc:h 1211'!0 Ol .()U(.'.'1()13 V[RSION 3&4kJ 

... ,.,. --""'""" ''"""" """'' CALIP( " 
006-:\.$ 
OOl-;t~ 
0Ol(SS} 
Of.l't(U} 
CAlll"l "L 
CAUPt:II L 
CUAREHI 
eutt ill94 f . . 

II N-llllUID 

0.000 ~Ill 
M0 OOO ~Ill 

0 000 Jr,fll I 
:ionooo Jr,fll I 

, .ooo 1,1«:H J 
tOOO IINCtl I 
I .IJO to,e.C J 
)11) p,cc 1 
t t.eO fQCC) 

' "'° !(WC I 
U JIDO II~ I 

11~ flr«;MJ 
0000 llJA I 

MIIOO jUA I o._,. IC"f'SI o.... ,C.f''I 

'"' u1ooa ,,,.,,,.,. 
111UO OOO ,,_ ... ,_, ... 
"""' "'"' 1/1)1000 

"""' :w.nooo 
t :S,)1?000 

,,nooo 
,..,,000 

ltt,P(lt,l.fl 

""" !<Pq .... .. ... 
!CPI! 

""" """ !<•'II .... ...... 
fCPq 
!<•'II .... ..... 

X 

. 

-
-

~ 

.. 

TFN 6 2/025 
RECD JUL 30,2015 

Addendum D5-2-60 DEQ Ex. 2-196



RAMACO Brook Mine 

Hole/Well No.: AMBRE-04 Recorded By: M. Wolf WY PG #614 
Drilling Co.: A-3 Services 
Depth : O' To 120' 

Company: RAMACO Geophysical Log Type: Coal Suite CORED: 60-105' 

Project: Brook Mine Hole Type: core coal intervals indicated Date Drilled: 01-15-13 

County: Sheridan WY in plan 

Township: 57N Range: 84W Water: 
Location: SWSE Section: 9 
N: 1,940,744.4 E: 1,399, 157.5 
Elevation : 3707.5 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 5 
Sandy Silt; buff, few small , inject H20 at IO I, clinker 

5.0 SM 
predominant 

5 14 Clinker; gravel, red 9.0 QAL 
14 28 Siltstone; grey, firm , very hard , 28' to 42' 14.0 ST 

28 58 
Sandstone; very light grey, very fine, moderately hard, salt & 

30.0 ss 
pepper, very hard, 28'-42' 

58 71.7 Claystone; grey, occasional carbonaceous bands 13.7 CL 

71.7 90 Coal; black, hard, framboidal pyrite 18.3 C0 CA RN EY H20 

90 97 Claystone; grey 7.0 CL 

97 101.9 Coal; black, hard 4.9 C0 MASTERS H20 

101.9 105.5 Claystone; grey, firm, fissile 3.6 CL 
05.5 106.5 Coal; rider 1.0 C0 LOCAL 

106.5 120 Claystone; grey, firm 13 .5 CL 
Water at approximately 70' following drilling 

E-Log Picks: 

72'-90'= 18' Carney Masters CARNEY 
97'- IO 1.9'=4.9' MASTERS 

ABBREVIA TIQNS 

BGL - Below Ground Leve l GS - Geochemical Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 
GPM - Gallon Per Minute 

TFN 6 2/025 
RECD OCT 23 , 201 5 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

Core # I 60-75= 15'; recovered 15' 

60 62 Claystone; very light grey, firm, 90° fracture at 60.6' & 61 .2' 

62 62.2 Coal; hard, broken 

62.2 62.8 Claystone; dark, very carbonaceous, very fi ssile 

62.8 70.7 Claystone; light grey, hard zone 66'-67.2' 

Coal ; bright, bottom contact 30°-45° fractures & slicks 
70.7 71.1 "photo # I" 

71.1 71.7 
Carbonaceous clay; very dark, moderately coaly chunks, 45° 
fracture at 73' 

71.7 75 Coal; black, hard, non-fractured 

Samples: 71.7'-73', 7'3-75' 

Core #2 75'-90'= 15'; recovered 15.0' 

75 88 .7 Coal; black, hard 

88.7 89.5 Coal; dull, high ash, poor 

89.5 90 Claystone; grey, firm 

Samples: 75'-80', 80'-85', 85 '-87', 87'-88.7', 88.7'-89.5' 

Core #3 90'-105'= 15' recovered I 1.1 ' bottom slid out, photos 

90 96.1 Claystone; grey, firm, detrital pieces at 91' & 91.6' soft zones, 

96. 1 96.2 Carbonaceous Claystone; very dark, very fissile 

96.2 10 I. I Coal; hard, black, moderately dull , non-fractured 

10 I. I 105 Lost core; think slid out below contact, parts on bedding 

Samples: 96.2'-98', 98'-100', I 00-10 I. I' 

ABBREVIATIONS 

BGL - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Ziplock Bag Sample 
G PM - Gallon Per Minute 

TFN 6 2/ 02 5 
RE CD JU L 30,2 015 
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RAMACO Brook Mine 

LOG OF BOREHOLE BOREHOLE # AMBRE-05 Page 1 of 4 

PROJ ECT: Brook Mine DRILLER: Shawn Ankney DATE: 1/23/ I 3 & 1/24/ I 3 

Sheridan, WY A-3 Services, LLC 

CLIENT: RAMACO, LLC RIG: Gardiner Denver 1500 START: 9: 10 1/23/13 

LOCATION: SWSW T57N, R84W 

BIT(S): 8¾" Tri-Core to 35' FINISH: 16:00 1/24/ 13 

GROUND ELEVATION: 3776.4 51/s'' button spade to TD 

COORDINATES: FLUID: Mud & Polymer TOT AL DEPTH: 385' 

N: 1,930, 125 .6 E: 1,403,477.8 

SURVEYED: Yes LOG BY: Mike Wolf WY PG #6 14 HOLE DIAMETER: 5½" 

DEPTH 
DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 

From To (ASTM D2488) 

0 3 Grave l; Goose Creek Alluvium Terrace - coarse, sandy gravels 3.0 QAL 

3 143 
Siltstone; light buff, hard, cemented zones, alternating orange, yellow 

140.0 ST 
& light grey, set 6' 6" surface casing, 28-3 7 very hard 

143 149 Claystone; grey, mostly competent 6.0 CL 

149 16 1 Coal; black, hard, mostly bright, E-Log shows "Wash Out" 12.0 COAL DI ETZ 2 B DTW - 150 

161 168 Claystone; grey, firm, competent 7.0 CL 

168 17 1 Siltstone; light, sandy, hard 3.0 ST 
' I 176 Claystone; grey, soft, incompetent 5.0 CL 

. 76 180 Coal; black, hard 4.0 COAL DIETZ2 C 

180 2 15 Claystone; grey to dark grey, with coal str ingers (see E-Log) 35.0 CL 
2 15 242 Coal; hard with numerous, high ash bands 27.0 COA L DI ETZ 3 

242 263 Coal; hard, bright to very bright 2 1.0 COAL MONARCH 
263 290 Claystone; grey, firm, fiss ile 27.0 CL 
290 348 Siltstone; light grey with claystone interbeds, hard streaks 58.0 ST 

348 357 
Claystone; grey, fi ssi le, some zones very incompetent, sticky, very 

109.0 CL 
hard 290-300' 

357 378 Coal; black, hard, mostly bright 2 1.0 COAL CARNEY 
MASTERS 

358 384 Claystone; grey, soft, platy, very incompetent 26.0 CL 

384 385 Si ltstone; light grey, very fi rm much more competent 1.0 ST 

Parting between Carney-Masters was at 372.9-373.3 in core 

E-Log Picks: 

149-1 6 1= 12 Dietz 2 B 

176-180=4 Dietz 2 C 

2 15-242=27 Dietz 3 

242-263=2 1 Monarch 

357-378=2 I Carney-Masters 

Plug & abandon boring with 98 sacks chips, I sack concrete 
ABBREVIATIQNS 

BGL - Below Ground Level GS - Geochemical Sample TFN 6 2/ 02 5 SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Samp le 
GPM - Gallon Per Minute RECD JUL 30,2015 
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RAMACO Brook Mine 

DEPTH 
ASTM TEST, 

DESCRIPTION OF MATERIALS D2487 SAMPLES,OR 
From To (ASTM D2488) SYMBOL NOTES 

Core # 1 82-97= 15'; recovered 15' 

82 88.2 Siltstone; orange-yellow 

88.2 97 Siltstone; grey, fracture at 89.6 has Fe Oxs on both sides 

Samples: 87-89, 89-91 , 91-93 , 93-95, 95-97 

Core #2 97-1 I 2= 15'; recovered 15' 

97 11 2 Siltstone; grey to orange, mostly competent, Fe Oxs, claystone, fi ssile at 99.5-10 I 

Samples : 102- 104, 104-106, 106-108, 108-110, 110-11 2 

Core #3 112-1 27= 15'; recovered 15' 

Siltstone; alternating yellow/grey, yellow to 116, then grey to 120.2, ye llow 120.2-
11 2 127 120.4, grey to 122.5, yellow to 123.7, grey to 126.2, then yellow to 127 at end 

becoming little coaly, save wafers of core for OB analysis 110, 115, 120, 125, 130 

Core #4 127-142= 15'; recovered 13.8' 

127 128.2 Lost; soft oxidized sandstone 

128.2 132.6 Sitly Sandstone; oxidized, friable 

132.6 142 Siltstone; grey, firm, fairly competent, however, parts on bedding 

Core #5 142-155.5= 13.5'; recovered 15', picked up 1.5' from previous core run 

142 142.9 Siltstone; grey, clay rich, finely laminated 

142.9 149.1 Claystone; grey to dark grey, firm, competent, parts on bedding 

149.1 155.5 Coal; black, hard, mostly bright 

Samples: 149.151 , 15 1-1 53, 153-155 .5 

Rock: 143-1 45, 145- 147, 147-149.1 

Core #6 155.5-167= 165'; recovered '10.5 

155.5 16 1.9 Coal; black, hard, bright 

161 .9 166 Claystone; grey, firm, competent 

166 167 Slid out! 

Samples: 155 .5-158, 158-160, 160-161.9 

Core #7 167-182= 15'; recovered 14.5', bottom slid out 

167 196 Claystone; grey, firm, competent 

169 170.8 Claystone; coal - 30° dips, disrupted, incompetent 

170.8 173.5 Siltstone; grey, sandy, hard lenses 

173.5 177.4 Claystone; grey, soft, fissile, incompetent above contact 

177.4 181 .5 Coal; black, hard 

181 .5 182 Lost - slid out 

Samples: ( 175.4-177.4 rock), coa l 177.4-179.4, 179.4-181.5 
ABBREVIATJONS 

- Below Ground Level GS - Geochemical Sample SWL - Static Water Level I uoS - Disturbed Bulk Sample LA - Laboratory Analysis 

6 2/025 
ZP - Ziplock Bag Sample 

GPM - Gallon Per Minute TFN 
- - - ... ,. .. 

RECD JUL JU,lUl-1 
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RAMACO Brook Mine 

DEPTH ASTM TEST, 
DESCRJPTION OF MATERIALS D2487 SAMPLES,OR 

From To (ASTM D2488) SYMBOL NOTES 

Core #8 200-215= 15'; recovered 15' 

200 200.1 Claystone; grey, soft 

200. 1 201.8 Coal; black, poor, base contact - 30° angle 

201 38 202.4 Claystone; grey, soft, fissile 

202.4 204.1 Coal; dull, high ash, amber 

204. 1 208.2 Claystone; grey, coaly, soft at hose contact, incompetent, fi ssile 

208.2 2 10.6 Coal; hard, both contacts grade to clay rich 

2 10.6 2 14.4 Claystone; grey to dark grey, detrital coal, soft, sticky, incompetent, platty 

2 14.4 2 15 Coal; hard, dull, poor 

Samples: Rock 204.4-206.4, 206.4, 208.4, 208.4-210.4, 2 10.4-212.4, 212.4-214.4 
Coal 214.4-216 

Core #9 2 15-230= 15'; recovered 15' 

2 15 220 Coal; black, hard 

220 220.2 Clay; black, soft, crushed 

220.2 23 0 Coal; black, hard, mostly bright 

Samples: 2 14.4-216, 216-218, 2 18-222, 222-227, 227-232 

Core # IO 230-245= 15'; recovered 15' 

30 233.5 Coal; black, hard, mostly bright, fine pyrite on cleat 

233 .5 233.7 Coal; very dull, high ash 

233 .7 237.5 Coal; black, hard, mostly bright, fine pyrite on cleat 

237.5 237.7 Coal/Clay; very high ash 

23 7.7 240 Coal; black, hard, mostly bright, fine pyrite on cleat 

240 240.2 Coal; dull, high wash zone, poor 

240.2 240.7 Coal; bright, hard 

240.7 24 1.2 Coal; very dull 

24 1.2 242.6 Coal; bright, hard 

242.6 242.8 Coal; very dull, very high ash 

242.8 245 Coal; bright, hard 

Samples: 232-237, 237-242, 242-247 

Core # I I 245-260= 15'; recovered 15' 

245 260 Coal; black, hard, mostly bright, ash band at 250.7 

Samples: 247-252, 252-257, 257-260 

ABBREVIATIONS 

- Below Ground Level GS - Geochemica l Sample SWL - Static Water Leve l I DDS - Disturbed Bulk Sample LA - Laboratory Ana lysis ZP - Zip lock Bag Sample 
GPM - Gallon Per Minute TFN 6 2/025 

RECD JUL 30,201~ 
July2015 Addendum 05-2-66 DEQ Ex. 2-202



RAMACO Brook Mine 

DEPTH ASTM TEST, 
DESCRIPTION OF MATERIALS D2487 SAMPLES,OR 

From To (ASTM D2488) SYMBOL NOTES 

Core # 12 260-270= IO'; recovered IO' 

260 263.1 Coal; black, hard, bright, slight pyrite 

263.1 263.3 Coal; very dull 

263.3 264.1 Claystone; dark grey, carbonaceous 

264.1 265.1 Coal; band, bright 

265.1 270 Siltstone; light grey, very firm , pyrite nodules at 267.8-268.4 

Samples: 260-262, 262-263.1, 263.1, 265.1 

Driller though tae:e:ed coal at 340-stop to core 

Core# 13 240-255= 15'; recovered 15' 

340 346 Siltstone; grey, hard, competent, some parting on bedding, no coal 

346 355 Claystone; grey, hard, competent, some parting on bedding 

Core # 14 355-370= 15'; recovered 15' 

355 355.7 Claystone; grey, hard 

355.7 357.2 Claystone; black, very carbonaceous, very fissile, very incompetent 

357.2 370 Coal; black, hard, mostly bright 

Samples: Coal 357.2-359, 359-361, 361-366, 366-370 

Rock: 355-357.2 

Core # 15 

370 378.3 Coal; black, hard, bright, high ash parting at 372.9-373 .3=0.4 

378.3 380 Claystone; very dark, very carbonaceous, very fissile, very incompetent, platty 

380 380.6 Claystone; dark grey, more competent 

380.6 383.8 Claystone; dark grey, very fissile, very incompetent, sticky 

383.8 385 Siltstone; light grey, very firm , competent 

Samples: 370-375, 375-377, 377-378.3 

ABBREVIATIONS 

_ J ~ - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis 

2/ 025 
ZP - Ziplock Bag Sample 

GPM - Gallon Per Minute TFN 6 
RECD JUL 3U, 2UJo 
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RAMACO Brook Mine 

Hole/Well No.: Rl3-0l l Recorded By: M. Wolf WYPG #614 
Drilling Co.: A-3 Services 
Depth: O' To 222' 

Company: RAMACO 
Geophysical Log Type: Coal Suite, CORED: l 22'-147' = 25' 
gamma, density, RES, CAL 

Project: Brook Mine 
Hole Type: 5 5/8" 

Date Drilled: 08-22-13 

County: Sheridan WY P&A 8-23-1 3 
Township: 57N Range: 84W Water: 
Location: NENE Section: 17 
N: 1,938,441 E: 1,394, 13 1 
Elevation : 3840.5 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 3 Fill; loose, clinker and sandy clay 3.0 FILL 

3 18 Sandstone; buff, fine, loose 15 .0 ss 
18 26 Siltstone; light buff, soft 8.0 ST 

26 28 Bum; red-pink, hard 2.0 BURN 

28 32 Claystone; gray, fissile 4.0 CL 

32 55 Silty claystone; gray 23.0 ST/CL 

55 60 Sandy siltstone; light gray, hard to very hard 5.0 SS/ST 

60 124 
Claystone; gray with interbedded siltstone, 74'-76', 84'-88', 

64.0 CL 
99'-104', l 10'-118'; hard 72'-74' 

124 140 Coal; black, hard, little water 16.0 COA L Carney Little H20 

140 148 Claystone; gray, fi ssi le 8.0 CL 

148 164 Si lty sandstone; very fine, gray 16.0 ST/SS 

164 175 Claystone; gray, fi ssile 11.0 CL 

175 180.5 Coal; hard, motley dull , little pyrite 5.5 COAL Masters 

180.5 222 
Claystone; with coal and carbonaceous coal interbeds at 

41.5 CL/COAL 
I 87'-188', I 92'-195', I 98'-199' : Local rider coals 

E-Log Picks: l 24'-140' = 16' Carney 

175'-180.5' = 5.5' Masters 

Plug and abandon Pilot Hole 51 sacks 

Plug and abandon Core Hole 

ABBR EV IATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Leve l 
BS - Distu rbed Bul k Sample LA - Laboratory Analys is ZP - Zip lock Bag Sample 
PM - Gallon Per Minute 

TFN 6 2/025 
RECD JUL 30,2015 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To ( ASTM D2488) 

Core # I 122'-137' = 15' Recovered 14.6' 

122 122.4 Lost core; thin soft, very fissile, claystone 

122.4 123 .9 Claystone; gray, very fissile, very washed, "separated" on bedding 

123.9 124.2 Coal; black, hard, mostly bright 

124.2 125 .1 Clayey coal; banded, very high ash, abundant pyrite on bedding 

125 .1 137 Coal; black, hard, mostly bright, clay band/fractured at 129.5'-129.7', notable pyrite framboids on cleat 

Samples: 125.1 '-1 26' ; 126'-1 28'; 128'-1 33'; 133'-1 37' 

Core #2 137'-147' = 10' - Recovered 9.8' 

137 141 .4 Coal; black, hard, mostly bright, some dull bands, some pyrite 

141.4 142.5 Carbonaceous claystone; very dark, little coaly, very soft, crumbly, very fissile, "omit from sample analysis" 

142.5 146.8 Siltstone; very light gray, little sandy, very firm 

146.8 147 Lost core; broke off bottom 

Samples: 137'-139'; 139'-141 .4' 

Core #3 173.5'-183.5' = 10' Recovered 8.5' 

173.5 175.5 Claystone; gray, fi ss ile, crumbly zones 

175.5 175 .8 Coal; black, dull, high ash, very poor quality, "omit from samples" 

175.8 181.3 Coal; black, bright to 180' then dull, from I 80'-181.3' some pyrite 

81.3 182.0 Claystone; gray t dark gray, so ft, fi ss ile, crushed at base 

182 183.5 Lost core; slid out bottom! "Crushed" - fi ss ile 

Samples: 175.8'-178'; 178'- I 80' ; 180'- I 81.3' 

Set 30' 6" PVC Surface Casing to 28' depth 

ABBREVIATIONS 

:;L- Below Ground Level GS - Geochemical Sample SWL- Static Water Level 
I _ BS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 

GPM - Gallon Per Minute -- -TFN b :uuzo 
RECD JU L 30,2 015 
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RAMACO Brook Mine 

.. o le/Well No.: Rl 3-01 2 Recorded By: M. WolfWYPG #6 14 
Drilling Co.: A-3 Services 
Depth : O' To 202' 

Company: RAM ACO Geophys ical Log Type: Multiple CORED: 

Project: Brook Mine 
Hole Type: Pilot 

Date Drilled: 08-08-1 3 

County: Sheridan WY 16:00 - 17: 10 
Township: 57N Range: 84W Water: 17:15 - e-Log, gr-res-C OL 
Location: NWNW Section: 17 
N: 1,939,174 E: 1,39 1,382 Logs: G R-RES-C OL; OTV, ATV and Sonic 
Elevation: 3,925 .9 

DEPTH DESCRIPTION OF MATERIALS THICK LJTH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 18 Fill ; cl inker and angular rock 18.0 FILL DRY 
SET 21. of 6" SDR-17 PVC 

18 28 Siltstone; light buff to pink??, to gray, fi rm but a little fr iable 10.0 ST 

Washout 
28 64 Claystone; gray, firm, moderately silty, 45-46 dark 36.0 CL 39'-40', soft, 

red 

64 74 Sil tstone; very light to moderately hard streaks, some fr iable 10.0 ST/CL 
Dry, washout 

64'-71' 

74 94 
Siltstone with sandstone interbeds; some hard ledges (90-92) 

20.0 ST 
(97-98) and some soft 

94 104 Sandstone; fine, soft , (washout 98-99) fr iable 10.0 ss 

104 124 
Claystone; gray to dark gray, some them carbonaceous 

20.0 CL/OH 
interbeds, washout I 12-1 22 Wet - 120' 

124 140 Coal; black, hard, high ash near top 124- 130 16.0 co Camey 

140 156.4 Claystone; dark gray, firm but fi ss ile 16.4 

156.4 162 Coal; black, moderately hard, dull 5.6 co Masters 

162 172 Claystone; gray to dark gray, fi ss ile 10.0 

172 174 Coal; black, hard 2.0 co Local 

174 178 Claystone; gray, firm but fi ss il e 4.0 CL 

178 180.5 Coal; black, hard 2.5 co Local 

180.5 184 Claystone; dark gray, little carbonaceous 3.5 CL/OH 

184 185 Coal; black, hard 1.0 co Local 

185 194 Claystone; gray to dark gray, fi ssile 9.0 CL 

194 202 Si ltstone; grey, firm, little fri able 8.0 ST 

08-09-1 3 - Open hole DTW = 80.5 at 23:25 

ABBREVIATIONS 

GL - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
BS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 

I G PM - Gallon Per Minute -
1 FN t; z;uz:, 
RECD OCT 23 ,2015 

October 2015 Addendum D5-2-72 DEQ Ex. 2-208



RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Core # I 123.5-136 = 12.5 Recovered 12.5' I 00% 

123.5 124.1 Coal; dull, high ash 

124.1 128.8 Coal; black, hard, mostly bright, some pyrite 

128.8 129.1 Clay; parting, gray 

129.1 136 Coal; hard, black 

Samples: 123. 5-1 24.1; 124. 1-1 26; 126-1 3 1; 131-1 36 

136 15 1 Core #2 136-151 = 15 Recovered 14.0 

136 140 Coal ; black, hard, bright 

140 141.5 Coaly claystone; black, very high, poor 

141.5 142.8 Claystone; gray, firm 

142.8 143 Crushed claystone with slicken sides 

143 143.5 Claystone; gray 

143 .5 143.9 Crushed claystone with slicken sides 

143 .9 150 Claystone; gray, some washed out areas, soft 147.7-148.6 

150 151 Lost core ; slid out bottom 

Samples: 136-138; 138-140; 140-141.5 

Core #3 151'-163' = 12' Recovered 12.5' 

150 151 Picked up claystone/siltstone from above 

151 154 Claystone 

154 154.5 Claystone; gray, very fissile, weak 

154.5 156.5 Claystone; grading dark gray 

156.5 162 Coal; black, hard, dull , banded, pyrite from framboids 

162 162.4 Claystone; gray, fi ssile 

162.4 163 Lost core ; fri able claystone, loose 

Samples: 156.5'-158 '; l58 '-160'; l60'-162' 

ABBREVIATIONS 

G L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
I BS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Zip lock Bag Sample 

GPM - Gallon Per Minute - - .. - -
ltN O l1Ul.J 

RECD JU L 30,2015 
July 2015 Addendum DS-2-73 DEQ Ex. 2-209



RAMACO 

July 2015 
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RAMACO Brook Mine 

ole/Well No.: Rl 3-016 Recorded By: M. Wolf WY PG #61 4 
Drilling Co.: A-3 Services 
Depth: O' To 904' 

Company: RAMACO 
Geophys ica l Log Type: Coal Suite, CORED: 
Gamma, Den Res, caliper 

Project: Brook Mine 
Hole Type: 5%'' below I 00 feet 

Date Drilled: 08-28-1 3 
County: Sheridan WY 
Township: 57N Range: 84W Water: 
Location: SWSE Section: 8 
N: 1,941 ,970 E: 1,39 1,088 
Elevation: 3,956. 1 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 2 Colluvium/slopewash; clinker & rock in sil ty clay matrix 2.0 FILL 

2 7 Sandstone; light buff, very hard 2'-4' 5.0 ss 
7 24 Siltstone; light buff to orange 17.0 ST 

24 40 Si ltstone with sandy interbeds 16.0 

40 50 Carbonaceous claystone; dark, fi ss ile 10.0 CL/OH 

50 58 Burn; red-pink, hard 8.0 BURN CARN EY Top Burned 

58 69 Coal; black, soft , weathered, dry, " lost circulation at 64' in coal" I 1.0 co CARN EY "Very Soft" 

69 93 Si lty claystone; no circulation, very hard 84'-87' 24.0 CL/ST 

93 98 
Coal; black, soft , weathered "set I 00' surface easing to rega in 

5.0 co MASTERS 
circulation." Stru irn:le to seal annular space! 

98 124 
Siltstone; light grey with hard sandy lenses 108'-110' & 114'-

26.0 ST 
11 6' 

124 130 Claystone; grey, fi ss ile 6.0 CL 

130 165 
Carbonaceous claystone; with coal stringers, coal at l 3 1 '-1 32.5', 

35.0 CO/OH 
135'-1 38', 143'-144', 149'- 15 1', 153.5'-1 55', 163'-164' 

165 198 Claystone; grey with silty interbeds 33.0 CL 

198 223 Sandstone; light grey, very fine, some hard streaks 25 .0 ss 
Claystone/siltstone; with carbonaceous claystone & many thin 

223 622 coals at 248'-252', 288'-290', 347'-349.5', 382'-384', 489'-490', 399.0 CL/ST 
576'-578', 609'-6 l 3' 

622 650 Sandstone; light grey, very fine 28.0 ss 
650 657 Claystone; dark grey, carbonaceous 7.0 CL/OH 

657 666 Coal; black, hard, good! 9.0 co WALL 

666 756 Siltstone; light grey with clay & sparse sandy interbeds 90.0 ST/CL 

756 759 Claystone; grey, fi ssile 3.0 CL 

759 764.5 5.5 co PAWN EE-
Coal; black, hard u 

764.5 776 Claystone; dark carbonaceous 11.5 CL/OH 

776 779 3.0 co PAWNEE-
Coal; hard, black L 

779 783 Claystone; grey 4.0 CL 

783 784 Coal; hard 1.0 co 
784 904 Alternating light & dark claystone & siltstone 120.0 CL/ST 

ABBREVIATIONS 

G L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level I DBS - Disturbed Bulk Sample LA - Laboratory Analys is 
TF N 6 2/025 

ZP - Ziplock Bag Sample 
GPM - Gallon Per Minute 

RE CD JU L 30 , 201 5 
J u ly 2015 Addendum D5-2-75 DEQ Ex. 2-211
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RAMACO Brook Mine 

ole/Well No.: Rl 3-0l8 Recorded By: M . Wolf WY PG #614 
Drilling Co.: A-3 Services 
Depth: 0' To 141' 

Company: RAMACO 
Geophysical Log Type: Coal Suite, CORED: 
Gamma, Den Res, caliper 

Project: Brook Mine Hole Type: 8 ¾" to 35' Date Drilled: 08-30-13 

County: Sheridan WY 5 1/s" button spade to TD 

Township: 57N Range: 84W Mud and Polymer 
Location: NESE Section: 8 
N: 1,94 1,802 E: 1,394,423 
Elevation: 3,887 .9 

DEPTH DESCRfPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 5 Silty terrace/slopewash fill with clinker fragments 5.0 FILL 

5 24 Siltstone; very light buff to orange, hard l 5'-17' 19.0 ST 

24 36 Claystone; grey to dark grey, carbonaceous, sticky 12.0 CL/OH 

36 62 
Siltstone; buff, orange, little grey, hard 42'-48', orange 

26.0 ST 
streaks 55'-60' 

62 67 Siltstone; light grey, firm 5.0 ST 

67 69 Sandstone; red, very fine 2.0 ss 
69 74 

Sandstone; red, hard, well cemented ledges, baked 
5.0 ss 

porcellanite, more hard in core hole 4 Carney burned! 

74 85 Claystone; siltstone, red to pink 11.0 CL/ST 

85 86 Soft coal; contact with burn above 1.0 COAL 
POOR 
COAL 

86 96 Coal; black, moderately hard 10.0 COAL 
LOWER 

CARNEY 

96 111 Claystone; silty, firm, hard I 03'- l 04' 15 .0 CL 

111 116.5 Coal; black, mostly hard 5.5 COAL MASTERS 

11 6.5 122 Claystone; grey, firm, fissile 5.5 CL 

122 141 Siltstone; grey, clay rich, firm 19.0 ST 

more - IO' north and set 85' of 6" SCH 40 PVC surface 
casing for Core Hole 

Core # I, 85'- l 00'= I 5' ; recovered 15 .0' 

85 86.4 Coal; black, little soft, water picked up from drilling! 

86.4 94.5 Coal; black, hard, mostly bright, abundant pyrite framboids 

94.5 94.7 
Claystone; black, coaly, carbonaceous, very fis sile, vertical 
cleat 88. 1' to 91.7' 

94.7 100 Si ltstone; light grey, firm, banded 

Samples: Coal: 85'-86.4', 86.4'-91 ', 9' 1-93.3', 93.3'-94.5' 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Zip lock Bag Sample 
GPM - Gallon Per Minute 

TFN 6 2/025 
R CD JU L 30, 2015 

July 2015 Addendum D5-2-77 DEQ Ex. 2-213



RAMACO Brook Mine 

DEPTH 
DESCRlPTION OF MATERIALS 

From To (ASTM D2488) 

Core# 2, I 00'-115'= 15'; recovered 15.0' 

100 109.3 Siltstone; light grey, banded, clay-rich, sandy 106.2'- l 09.3' 

109.3 110.5 Claystone; grey, fissile, soft 

110.5 111 Carbonaceous claystone; coaly 

111 115 Coal, black, hard, mostly bright 

Samples: Coal: I l l'-11 3', I 13'-115 ', I 15'-116.3' 

Rock: I00'-102', 102'-104', 104'-106', 106'-108', 108'-I I0', l l0'-111' 

Core #3, I 15'-124'=9'; recovered 9 

115 116.3 Coal; black, hard, dull , moderate pyrite on cleat surfaces 

116.3 117 Claystone; grey 

117 117.7 Sandy siltstone; light grey, very firm 

117.7 119.3 Claystone; grey, firm, fissil e 

119.3 124 Siltstone; light grey, firm, massive 

Samples: Coal: 115'-116.3 ' 

Rock: I 16.3'-118.3 ' 

E-Log Picks: 86'-96'= IO' Lower Carney 

l l l '-116.5'=5.5' Masters 

Masters Well DTW at 14: 11 on 8/30/ 13 = 108.70 BTOC 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Stati c Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Z ip lock Bag Sample 
GPM -Gallon Per Minute 

TFN 6 2/025 
RECD JUL 30,2015 

July 2015 Addendum D5-2-78 DEQ Ex. 2-214
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RAMACO Brook Mine 

ole/Well No.: Rl3-019 Recorded By: M. Wolf WY PG #6 14 
Drilling Co.: A-3 Services 
Depth: O' To210' 

Company: RAMACO 
Geophysical Log Type: Coal Suite, CORED: 135'-210' 
Gamma, Den, Res, caliper 

Project: Brook Mine Hole Type: 5%" pilot through coal & e- Date Drilled: 09-03-13 core 

County: Sheridan WY log, offset to core coal 

Township: 57N Range: 84W Water: Minimal; < I gpm 
Location: SESE Section: 8 
N: 1,940,622 E: 1,394,584 
Elevation: 3,918.5 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 3 Fill; sandy silt with clinker fragments 3.0 FILL 

3 40 Siltstone; buff, occasional hard streaks 37.0 ST 

40 50 Siltstone; red, burn or Fe OX 10.0 ST/RED 

50 64 Claystone; grey, hard silt 58'-60' 14.0 CL 

64 89 Siltstone; light grey, little interbedded clay, hard 70'-72' 25.0 ST 

89 98 Claystone; grey to dark grey, fissile, moderately crumbly 9.0 CL 

98 132 
Siltstone; light grey, very fine, sand in part, hard I 08'-l 09', 

34.0 ST 
very hard I 26'-127' and 130'-13 I' 

132 151.5 Claystone; grey to dark grey, fissile, coarsening up 19.5 CL 

151.5 168 Coal; black, hard, mostly bright 16.5 COAL Carney 

168 177 Siltstone & claystone; light grey to grey, firm, to fissile 9.0 ST/CL 

177 180 
Sandstone; very light grey, very fine predominantly quartz, 

3.0 ss 
very well cemented, very, very hard 

180 187 Siltstone & claystone; grey 7.0 ST/CL 

187 192.5 Coal; black, hard, dull 5.5 COAL Masters 

192.5 194.3 Claystone; grey, fissile .8 CL 

194.3 204 Siltstone; grey, clay rich 9.7 ST 

204 210 Claystone; grey, fissile, parts on bedding 6.0 CL 

E-Log Picks: 
151 .5'-168'= 16.5' Carney 
187'-192.5'=5.5' Masters 

P&A: 
Pilot Hole 53 50# sacks medium chips 
Core hole 40 50# sacks medium chips 

Offset & core rock & coal; set 60' 6" PVC surface casing 

ABBREVIATIONS 

-c L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
JS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Z ip lock Bag Sample 
PM - Gallon Per Minute 

TFN 6 2/ 02 5 
RF.CO JUL 30, 2015 

July 2015 Addendum D5-2-80 DEQ Ex. 2-216



RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Core #1 135'-150'= 15'; recovered 15' 

135 137.1 Silty claystone; light grey, hard interbedded fissile claystone & brown siliceous nodules 

137.1 139.3 Claystone; grey, fissile, soft, washed, separates on bedding 

139.3 143.6 Siltstone; light grey banded, washed on bedding 

143.6 145.1 Claystone; grey, soft fissile, part on bedding 

145.1 150 Siltstone; grey to light grey, clay rich, banded, fossil leaves, firm 

Samples: 135'-136', 136'-138', 138'-140', 140'-142', 142'-144', 144'-146', 146'-148', 148'-150' 

Core #2 150'-165'= 15'; recovered 15' 

150 150.5 Claystone; dark grey, laminated, little carbonaceous, firm 

150.5 150.7 Carbonaceous claystone; dark grey brown, fissile, little soft 

150.7 151.1 Coal; black, hard, poor 

151.1 151.5 Claystone; dark, fissile, very weak on bedding 

151.5 152 Coal; dull, hard, amber blebs, firm 

152 156.7 Coal; black, hard, competent, mostly bright 

156.7 156.9 High ash, clay rich band 

156.9 165 Coal; black, hard, competent, mostly bright 

Samples: Rock: 150'-152'; Coal: (152'-153' Geotech), 153'-159', 159'-164', 164'-167' 

Core #3 165'-180'= 15'; recovered 14.8', lost off bottom 

165 167 Coal; black, hard, mostly bright 

167 168 Coal; dull, clay rich 

168 168.5 Claystone; very dark, carbonaceous, soft, fissile, parts easily on bedding 

168.5 178.5 Siltstone; light grey, very firm, massive, clay rich, little washed on bedding 

178.5 180 Siltstone; very light, sandy, extremely hard, well cemented, little calcareous 

Samples: Coal: 164'-167', (167'-168' poor, Geotech); Rock 168'-169', 169'-170', 170'-172', 172'-174', 174'-176', 176'-
178', 178'-180' 

Core #4 180'-195'= 15; recovered 14.5' 

180 180.5 Lost core 

180.5 185.1 Siltstone; grey, firm, clay rich & interbedded claystone; 45° fracture at 184.2', occasional detrital coal fragments 

185.1 186.9 Claystone; grey, soft, very fissile, weak bedding 185.4'-185.9' 

186.9 187.3 Claystone; dark, carbonaceous, coaly fractured, slickensides, very crumbly and sticky 

187.3 191.1 Coal; black, hard, dull, high ash band at 188. 7'-188.8', firm, competent coal 

191.1 192.1 Coal; dull band at top 

192.1 192.4 Coal; massive pyrite, nodule contact at base irregular & fractured 
ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
BS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 
PM - Gallon Per Minute 

TFN 6 2/ 02 5 
R~CD JUL 30, 2015 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM 02488) 
192.4 193.3 Claystone; grey, very soft, fi ss ile, weak on bedding at upper & lower contact, sticky clay! 

193 .3 195 Si ltstone; light grey, sandy, very firm to hard 

Samples: Rock: l 80'-182', l 82'-184', l 84'-186', l 86'-187.3' Geotech; Coal: 187.3'- l 88', l 88'-190', l 90'-192.1 '; Rock: 
192. 1 '-194', l 94'-195', l 80'-195' photo index out of order "Before Core #5" Rename! (to 57 A) 

Core #5 195'-2 l 0'= 15'; recovered 15.0' 

195 202.2 Siltstone; light grey, firm, little sandy, slightly banded with carbonaceous content 

202.1 203.7 Sandstone; very light grey, very fine, very hard, well cemented, slightly calcareous 

203.7 2 10 Siltstone; grey to light grey, clay rich, very firm, bottom 1.6' of core slid out shoe, driller broke off and di scarded 

Samples: Rock: l 95'-196', l 96'-198', l 98'-200', 200'-202', 202'-204', 204'-206', discard 206'-2 l 0' 

Blows less than I gpm 

ABBREVIATIONS 

BGL - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
BS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Ziplock Bag Sample 
'PM - Ga llon Per Minute 

TFN t5 2/UZ !J 

P.~CD JUL 30 ,2 015 
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RAMACO Brook Mine 

ole/Well No.: R 13-020 Recorded By: M. Wolf WYPG #6 14 
Drilling Co.: A-3 Services 
Depth: O' To 302' 

Company: RAMACO Geophys ica l Log Type: GR-RES-CDL CORED: No Core 
Proj ect: Brook Mine 

Hole Type: Pilot with 5 5/8" 
Date Drilled: 08-08-1 3 

County: Sheridan WY 
Township: 57N Range: 84W Water: Saturated in burn ground 
Location: 

Section: 18 
Thin coals below 160 

NENW 
N: 1,939,535 E: I, 386,372 
Elevation: 3,952.6 

DEPTH 
THICK LITH SEAM NOTE/GPM DESCRIPTION OF MATERIALS 

From To (ASTM D2488) 

0 77 Burn; cl inker/porcellanite, red-pink, hard 77.0 BURN 
ASSUME 

Burn "Dry" 
CA RN EY 

SET 80' to 6" SDR-17 PVC to 79' 

77 87 Claystone; dark gray, moderately carbonaceous, soft 10.0 CL Moist-soft 

87 105 Si ltstone; gray, firm to medium friable 17.0 ML Dry 

105 135 Si ltstone-c laystone; intermittent pink to gray, soft 30.0 ML/CL Burn zone 

135 148 Claystone; gray, occasional pink, medium soft 13.0 CL 

148 158 Sil tstone; light gray, firm 10.0 ML Dry 

158 160 Sil tstone; very light gray, very hard, little sandy 2.0 ML/ROC K 
Inject with 
H20 at 165 

160 220 
Claystone; gray to dark gray, occasional carbonaceous and 

60.0 CL/OH 
Thin coal 

pink interbeds indicating oxidation coal at I 94'-1 96' stringers 

220 234 Si ltstone; gray, firm, fi ss ile 14.0 CL 
Making little 

water 

234 23 8 Claystone; gray, fi ssile 4.0 

238 244 Claystone and coal stringers; gray to black 60.0 CL/OH 

244 252 Claystone; gray, firm 8.0 CL 

252 254 Si lts tone; light gray, hard 2.0 M L 
254 258 Si ltstone; gray, firm 4.0 M L 

258 268 Claystone; gray, firm, fi ss ile 10.0 CL 

268 272 Siltstone; gray, firm 6.0 ML 

272 302 Claystone; gray, firm, fi ss ile 30.0 CL 

Note: Coal thickness not suffic ient to j ustify coal core or 
additional e-logs ! 

OB Samples not submitted to lab for preparation 

ABBREVIATIONS 

G L - Below Ground Level GS- Geochemical Sample SWL - Static Water Level 
BS - Disturbed Bulk Sample LA - Laboratory Analysis ZP- Ziplock Bag Sample 

1 GPM - Gallon Per Minute - - .... __ 
ltl'f O /. 1 Ul.iJ 

RfCO !lit 30,2015 
July 20 15 Addendum D5-2-84 DEQ Ex. 2-220
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RAMACO Brook Mine 

ole/Well No.: R 13-023 Recorded By: M. Wolf WY PG #6 14 
Drilling Co.: A-3 Services 
Depth: O' To 202' 

Company: RAM ACO 
Geophys ica l Log Type: Coal Suite, CORED: 100-180' 
Gamma, Den Res, caliper 

Proj ect: Brook Mine Hole Type: 5'/2'' pilot, e-log, offse t & Date Drilled: 09-05-1 3 and 09-06-1 3 

County: Sheridan WY core coal 

Township: 57N Range: 84W Water: " Minimal" 
Location: SEN E Section: 18 
N: 1,93 7,608 E: 1,3 89,6 12 
Elevation: 3,908.5 

DEPTH DESCRCPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 35 Burn ; hard, red & grey, vitreous porcellanite 35.0 BURN Monarch 

35 50 C laystone; grey, soft, fiss ile 15.0 CL 

50 85 Siltstone; grey, firm , very hard 50'-56' 35.0 ST 

85 102 Sandstone; light grey, very fine ground, silty 17.0 ss 
102 11 2 Si ltstone; grey, clay rich 10.0 ST 

11 2 118 C laystone; dark grey, fi ssile, carbonaceous 6.0 CL 

118 124 Coal; black, hard 6.0 C0 U. Carney 

124 124 .5 Claystone; dark grey, parting 0 .5 CL 

124.5 134.5 Coal; black, hard 10.0 C0 L. Carney 

134.5 146 C laystone-Siltstone; grey 11.5 CL/ST 

146 152 
Sandstone; very light grey, very fine, very we ll sorted, 

6 .0 ss 
mostly hard 

152 162.5 C laystone; s ilty, grey, fi ssile 11.0 CL/ST 

162.5 168 Coal; b lack, hard, dull 5.5 C0 Masters 

168 181 Claystone; grey to dark grey 13.0 C L 

181 184 Coal; black, hard 3.0 C0 Local 

184 190 Claystone; grey fi ssile 6.0 CL 

190 192 Siltstone; light grey, very hard 2.0 ST 

192 202 Claystone-siltstone; grey to light grey 10.0 CL/ST 

E-Log Picks: 
I 18'-1 34.5'= 16.5' Carney 
162.5'- I 68'=5 .5 Masters 

P&A: 
Pilot Hole 37 50# bags medium chips 
Core Hole 26 50# bags medium chips 

Notes: Los ing circulation at IO', begin inject heavy soap (foam) set 40' of 6" SCH-40 PVC through burn 

ABBR EVIATIONS 

G L - Below Ground Level GS - Geochemical Sample SWL - Stati c Water Level I DBS - Disturbed Bulk Sample LA - Laboratory Analys is 
TFN 6 f Yo 1~ock Bag Sample 

GPM - Gallon Per Minute 

RECD JUL 30,2015 
July 201 5 Addendum D5-2-86 DEQ Ex. 2-222



RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Offset IO' east and core I 00'-180' 

Core # I I00'-115' = 15'; recovered 13 .8', slid out bottom 

100 107.5 Siltstone; light grey with abundant soft claystone bands that part easily on bedding 

107.5 I I I.I Si ltstone; light grey, hard, calcareous, 2 mechanical breaks on bedding at 109.0 & 110.5 

11 I. I 111.7 Si ltstone; dark grey, hard 

111.7 11 2.2 Claystone; dark grey, firm 

11 2.2 113.8 Claystone; very dark, carbonaceous, little coaly, several breaks on bedding 

Samples: 100-102', 102-104', 104-106', 106-108', 108-110', 110-112', 112-113 .8', 113 .8-115' - lost off bottom 

Picked up 1.0' on next run! 

11 3.8 11 5 Si ltstone: light grey with clay bands, soft 

Core #2 I 15'-1 29'= 14'; recovered 15' 

Picked up 1.0' from last run 

115 115.9 Siltstone; light grey, friable in part 

115.9 116.1 Carbonaceous coal band 

116.1 116.7 Si ltstone; dark, banded, firm 

16.7 117.5 High ash; dull , coa l 

117.5 122. 1 Coal; black, hard, mostly bright 

122. 1 122.7 Claystone; brown, soft, fracture at base 

122.7 129 Coal; black hard, mostly bright 

Samples: 117.5'-l 18' save Geotech; Coa l: I 18'-119', I 19'-121.5', l2 l.5'-1 23.5', 123.5'-l 29', Rock: I 14'-115 .5', 
115 .5'-117.5' 

Core #3 I 29'-144'= 15'; recovered 15.0' 

129 133 .2 Coal; black, hard, mostly bright 

133.2 133.4 Coaly carbonaceous claystone; dull , soft, parts on bedding 

133.4 134.85 Silty carbonaceous claystone; very dark, coaly, firm but parts on bedding 

134.85 135.3 Siltstone; light grey 

135 .3 135 .6 Siltstone; light, crushed 

135 .6 144 Siltstone; light grey, sandy, very firm, massive 

Samples: Coal; l29'-132', 132'-1 33.2', Rock: 133.2'- l35', 135'-137', 137'-139', 139'-141', l41'-143', 143'-144' 

ABBREVIATIONS 

BGL - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
BS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Zip lock Bag Sample 
PM - Gallon Per Minute 

TFN 6 2/ 02 5 
RfCD JU L 30, 2015 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM D2488) 

Core #4 144'-159'= 15'; recovered 13.5' plugged, ground up 

144 148.8 Siltstone; grey, finely laminated firm, occasional detrital coal fragments, cmshed 144.8'-145 .0' slickensides 

148.8 149.9 Siltstone; light grey, very hard, calcareous, little sandy 

149.9 152.5 Siltstone; grey, clay rich, notable detrital coal fragments, firm but parts easily on bedding 

152.5 157.5 Claystone; grey, silty, little detrital coal, fractures, 45° at 155-9', 156.8', 157.2' & 157.4' 

157.5 159 Lost core; bit plugged, ground off bottom 

Samples: 144'-146', 146'-148', 148'-150', 150'-152', 152'-154', 154'-156', 156'-157.5' 

Core #5 I 59'-169'= IO'; recovered I 0.0' 

159 159.4 Claystone; grey, badly broken 

159.4 161.4 Claystone; grey, firm, little silty, soft for 0.1 at lower contact 

161.4 161.8 Coal; dull, high ash 

161.8 166.75 Coal; black, dull , little notable pyrite, hard, competent 

166.75 168 Claystone; grey banded, soft, crumbly, detrital coal, some slickensides, contact 45° with hard nodule below 

168 169 Siliceous nodule; very hard, broken, bit plugged "stopped drilling" 

Samples: Rock: 159'-161', 161'-161.4', Coal: 161.4'-162.4', 162.4'-164.5', 164.5 '-166.75'; Rock: 166.75'-168', 168'-
169' 

Core #6 I 69'-180'= 11 '; recovered 8.4' 

169 169.35 Siltstone nodule; light brown, very hard, very well cemented "siliceous?" 

169.35 169.7 Clay; grey, very soft, incompetent 

169.7 170.9 Claystone; very dark, very carbonaceous, coaly, very soft on fi ssi le bedding 

170.9 172.2 Claystone; grey, firm, parts easily on bedding, soft I 7 l .9'-172.2' 

172.2 173.9 Coal; black, dull, hard, poor 

173.9 174.7 Claystone; very dark, carbonaceous, coaly, firm , but parts easily on bedding 

174.7 176.8 Siltstone; light grey-brown, hard, very competent, massive 

176.8 177.4 Siltstone; light brown, extremely hard, siliceous nodule, very well cemented, broken 45° 177.2', 177.4' slickensides 

177.4 180 Lost core; bit plugged, ground core off bottom 

Samples: 169'-171', 171'-172.3', 172.3'-174', 174'-175', 175'-177' 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
BS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 
PM - Gallon Per Minute 

TFN 6 2/025 
Rf CD JUL 30, 2015 
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RAMACO Brook Mine 

lole/Well No.: Rl 3-024 Recorded By: M. Wolf WY PG #614 
Drilling Co. : A-3 Services 
Depth: O' To 983' 

Company: RAMACO Geophysical Log Type: CORED: 

Project: Brook Mine Hole Type: 8 ¾" Tri-Core to 35' Date Drilled: 11-12-13 

County: Sheridan WY 5½" button spade to TD 

Township: 57N Range: 85W Water: Mud & Polymer 
Location: NWSE Section: 11 
N: 1,941 ,541 E: 1,378,388 
Elevation : 3,885.4 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

0 4 
Terrace gravel ; medium to coarse, poorly sorted, clinker 

4.0 GW Dry 
gravels, Slater Creek alluvium 2'-4' thickness, irregular base 

4 6.5 Silty claystone; buff-brown, soft 2.5 ML/CL 

6.5 19 Coal; black, very soft, very weathered, punky! 12.5 COAL U. CARNEY 

19 24 Claystone; dark brown, carbonaceous, very soft 5 CL/OH 

24 60 Claystone; light-grey, little silty, soft, sticky 36.0 CL 

60 68 
Claystone; dark grey-brown, carbonaceous, coaly, very 

8.0 CL/OH 
fissile 

68 81 Coal ; black, hard, mostl y bright, clay parting 71 '-73 ' 13.0 COAL L. CARNEY 

81 105 Claystone; light-grey, little silty 24.0 CL Water - 75' 

105 114.5 Coaly claystone; dark grey-brown, carbonaceous, fi ss ile 9.5 CL/OH 

114.5 119 Coal; black, hard, dull , little pyrite noted on cleat surfaces 4 .5 COAL MASTERS 

119 130 Claystone; grey, silty, firm 11.0 CL 

130 146 Siltstone; light-grey, firm, little friable, clay-rich 16.0 ST 

146 148 Coal; black, hard 2.0 COAL LOCAL 

148 160 Claystone; grey, fi ss ile 12.0 CL 

160 174 Silty claystone; grey to light grey, firm 14.0 CL/ML 

174 200 
Siltstone; light grey with interbedded coal at I 76'-178', 184'-

26.0 ML/OH COALY 
185', I 92'-193' 

200 2 12 Siltstone; light grey, firm, moderately friable 12.0 ML 

2 12 230 Claystone; grey, fi ssile 18.0 CL 

230 232.5 Coal; black, hard 2.5 COAL 

232.5 281 Siltstone; light grey, firm but moderate ly friable 48.5 ML 

281 362 
Clayey siltstone; light grey, coaly at 287'-30 I', 32 I '-322', 

81.0 ML/C L 
342'-344' 

362 364 Coal; black, hard 2.0 COAL 

364 408 Siltstone; light grey, firm but moderately friable 44.0 ML 

408 420 
Sandstone; very light grey, very fine grained, well sorted 

12.0 SM 
little silty 

420 464 Siltstone; light grey with some clay and coal at 437'-439' 44.0 ML 

464 500 Siltstone; light grey, clay rich, interbedded soft 36.0 ML 
ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Stati c Water Level 
DBS - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 
GPM - Gallon Per Minute 

TFN 6 2/ 025 
RECD OCT 23,2015 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To (ASTM D2488) 

500 51 0 Sandy si ltstone; light grey, clean water bearing 10.0 SM Water 

579 579 Siltstone; light grey, clay rich, interbedded claystone 0.0 ML 
579 596 Claystone; carbonaceous, coaly laminations 17.0 CL/OH 

596 700 Siltstone; light grey, carbonaceous 660'-668' 104.0 ML/OH 

700 764 Claystone; grey, carbonaceous 712'-73 5' 64.0 CL/OH 

764 788 
Silty sandstone; light grey, very, very fine poorly 

24.0 
consolidated, water bearing, carbonaceous 780'-790' SM 

788 796 Claystone; grey, firm, fissil e 8.0 CL 

796 800.5 Coal; black, hard 4.5 COAL 

800.5 812 Silty sandstone; light grey, soft, water bearing 11.5 SM 
81 2 882 Siltstone; grey, clay rich, interbedded, badly washed out 70.0 ML 
882 887 Claystone; grey to dark grey, carbonaceous 5.0 CL/OH 

887 897 Coal; black, hard, dull , very fi ssile 10.0 COAL 

897 897 Claystone; grey, fi ss ile 0.0 CL 

897 909 Siltstone; grey, clay rich 12.0 ML 
909 930 Claystone; grey, fi ss ile 2 1.0 CL 

930 942 Siltstone; light grey, firm, little friable 12.0 ML 

Sandstone; very light grey, very fine grained, soft, friable , 
16.0 

942 958 water bearing SP/SM 

958 966 Siltstone; grey 8.0 ML 

66 983 Claystone; grey, firm, fissile 17.0 CL 

E-Log Picks: 6.5'-19'= 12.5' Upper Carney (poor weathered 
coal)!! 

68'-81 '= 13' Lower Carney 

114.5 '-119'=4.5' Masters 

146'-148'=2.0' Local 

795'-800.5 '=5.5' Unknown 

888'-902'=4' Unknown 

11 / 14/ 13 Plug and abandon hole with grout 

Mix 3-400 gallon batches of grout with 11 sacks grout in each 
batch 

Pump through drill pipe from bottom-up 

Finish off top 40'with 16-50# sacks bentonite chips 

Backfill and grade cuttings pit and re-seed 

Note: Cal iper log indicates numerous washed out zones 

ABBREVIATIONS 

L - Below Ground Level GS - Geochemical Sample SWL - Stati c Water Level 
S - Disturbed Bulk Sample LA - Laboratory Analysis ZP - Ziplock Bag Sample 

-,PM - Gallon Per Minute 

TFN 6 2/UZ:J 
RECD JUL 30,2015 

July 2015 Addendum D5-2-91 DEQ Ex. 2-227



RAMACO Brook Mine 
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RAMACO Brook Mine 

ole/Well No.: R 13-026 Recorded By: M. Wolf WY PG #614 
Drilling Co.: A-3 Services 
Depth: O' To 842' Pilot Hole 

Company: RAMACO 
Geophysical Log Type: Coal Suite, Cored 701-716' 
Gamma, Den Res, caliper 

Project: Brook Mine Hole Type: 5½" pilot, e-log, offset & Date Drilled: 11-20-13 and 11-22-13 
County: Sheridan WY core coal 

Township: 57N Range: 84W Water: " Minimal" 
Location: SENE Section: 20 
N: 1,932,436 E: 1,394,418 
Elevation: 3,630.6 

DEPTH DESCRTPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To ( ASTM D2488) 

0 8 Sandy clay; brown, overbank deposits, Quaternary Alluvium 8.0 SC Dry 

8 21 Sandy gravel ; medium to coarse, Tongue River Alluvium 13.0 GW Wet at base 

21 32 Silty claystone; light grey, very soft, moderately fissile I 1.0 CL/ML 

32 38.5 Claystone; grey, fissile 6.5 CL 

38.5 43 Coal; black, soft at top, harder with depth 4.5 COAL U. CARNEY 

43 44 Claystone; grey, parting 1.0 CL Parting 

44 54 Coal; black, hard , mostly bright 10.0 COAL L. CARNEY 

54 89 Siltstone light grey, clay rich, fissile, very hard 67'-69' 35 .0 ML 

89 94 Claystone; grey, firm, fissile 5.0 CL 

94 99 Coal; black, hard 5.0 COAL MASTERS 

99 112 Claystone; dark, carbonaceous, little coaly, moderately soft 13.0 CL/OH 

112 119.5 Claystone; grey, fissile 7.5 CL 

119.5 122 Coal; black, hard 2.5 COAL 

122 130 Claystone; grey, firm, fissile 8.0 CL 

130 155 Siltstone; light grey, firm, clay rich 25 .0 ML 

155 161 Claystone; dark grey, carbonaceous, coaly 6.0 CL/OH 

161 166 Claystone; grey, fissile 5.0 CL 

166 187 Claystone; dark grey, carbonaceous, little thin coals 21.0 CL/OH 

187 204 Siltstone; light grey, little very fine grained sand 17.0 ML/SM 

204 339 
Claystone; grey, little interbedded siltstone, thin coals 270'-

135.0 CL 
336' 

339 352 Siltstone; light grey, firm, little very fine sand 13 .0 ML/SM 

352 456 
Claystone; grey to light grey, little interbedded silt, sparse 

104.0 CL 
Coal 377'-379' 

thin coal Coal 40 I '-402' 

456 473 Sandstone; very light grey, very fine grained, silty 17.0 SP 

473 482 Siltstone; light grey, carbonaceous coal at 475'-477' 9.0 ML 

482 498 Sandstone; very light grey, very fine grained, silty 16.0 SP 

498 561 
Claystone; grey to dark grey, carbonaceous, thin coals at 

63.0 CL 
519', 530', 537' & 544' 

561 570 Siltstone; light grey, firm 9.0 ML 
570 582 Claystone; grey, fissile 12.0 CL 

582 605 
Sandstone; very light grey, very fine grained, silty, hard 

23 .0 SP 
585'-587' 

ABBREVIATIQNS 

G L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
DBS - Disturbed Bulk Sample 

I GPM - Gallon Per Minute 
LA - Laboratory Analysis 

TFN 6 2/025 
ZP - Ziplock Bag Sample 

RECD JU L 30, 2015 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS THICK LITH SEAM NOTE/GPM 
From To ( ASTM D2488) 

605 656 Claystone; grey, fi ss ile, little interbedded siltstone 51.0 CL 

656 667 Claystone; dark grey, carbonaceous, coaly I 1.0 CL 

667 703 .5 Claystone; grey, fi ss ile, little silty, this coal 696.5'-698' 36.5 CL 

703.5 71 2.7 Coal; black, hard, mostly bright 9.2 COAL WALL 

712 .7 716 Claystone; grey, fi ssile 3.3 CL 

716 722 
Si ltstone-Sandstone; very light grey, very fine, very hard at 

6.0 ML/SM 
719'-722' 

722 735 Claystone; grey, fissile 13 .0 CL 

735 746 Siltstone; light grey, firm I 1.0 ML 

746 784 
Sandstone; very light grey, very fine, moderately friable, 

38.0 SP 
very hard 749'-752' 

784 798 Claystone; grey, fissile 14.0 CL 

798 802 Coal; black, hard 4.0 COAL U. PAWN EE 

802 806 Claystone; grey, firm , fissile 4.0 CL 

806 809 Coal; black, hard 3.0 COAL L. PAWNEE 

809 842 Claystone; grey to light grey, firm, fi ss ile 33.0 CL 

Plug and Abandon Holes 

Pilot Hole: Pump 2 - 500 ga llon batches (31 - 50# sacks) of 
bentonite grout in stages into hole (Wyo-Ben Enviroplug 
Grout) 

Tag at 183'; plug with 39 sacks (50#) bentonite chips and I 
sack redi-mix concrete 

Core Hole: pump I - 500 gallon batch ( 12 - 50# sacks) 
bentonite grout from bottom up 

Add 106 - 50# sacks medium bentonite chips to surface and 
I sack redi-mix concrete 

Core hole located approximately 10 feet west of pilot hole 

Difficult setting 34'of 6" PVC surface - gravels caving !! 

Mix more mud and try again to set casing. 

Finally set cas ing. Pour IO sacks chips in annulus 

Gravel still falling into hole from lower grave l zone 

Add 3 sacks chips inside casing and let swe ll then squeeze 
bentonite up base of PVC annulus with paper sack plug 
inside cas ing. Successful in preventing further rocks from 
entering hole . 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
BS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Ziplock Bag Sample 

' PM - Ga llon Per Minute Ttll ~? ,n?i; 
• ••• - a- 1 - a.v 

RECD JUL 30 , 2015 
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RAMACO Brook Mine 

DEPTH DESCRIPTION OF MATERIALS 
From To (ASTM 02488) 

11/25/ 13 Resume drilling for core collection. 

Core # 1 701'-716' = 15.0' ; recovered 15.0' 

701 702.4 Claystone; grey, firm, moderately fi ss ile, slight separation on bedding 

702.4 703.3 Claystone; dark grey, carbonaceous, soft and washed at 702.9' 

703 .3 709.5 Coal; black, hard, mostly bright, challered surface, little pyrite 

709.5 709.8 Pyrite; massive, hard, convoluted bedding, very coaly 

709.8 710.2 Coal; black, dull, high ash content 

710.2 712.75 Coal; black hard, mostly bright, little notable pyrite abrupt basal contact on underlying siltstone 

712.75 716 Siltstone; light grey, very firm to hard, finely laminated, competent, good floor stability 

Samples collected: 

Rock: 701'-703.3', 712.75'-714', 714'-716' 

Coal: 703 .3 '-705', 705'-707', 707'-709.5', 709.5'-710.2', 710.2'-712.75' 

"Total Coal Thickness = 9.45' 

Plug and abandon immediately following core collection 

Pump 500 ga llon batch ( 12 sacks grout) into hole = bottom up 

Followed by pouring 94 sacks medium 

50# sacks bentonite chips, tag at 64' 

Attempt to pull 6" casing, broke off below ground level. Finish seal with 12-50# sacks bentonite chips and one sack 
redi-mix concrete for surface sea l. 

ABBREVIATIONS 

BG L - Below Ground Level GS - Geochemical Sample SWL - Static Water Level 
,BS - Disturbed Bulk Sample LA - Laboratory Analys is ZP - Ziplock Bag Sample 
:PM - Gallon Per Minute 

TFN 6 2/DZ:J 
Rf.CD lUl 30,2015 

July2015 Addendum DS-2-95 DEQ Ex. 2-231



RAMACO 

July 2015 

1Y ....... · ·· - ·-

J. 
'"' 

'00 

~~ 
,., I 

I . - ; 
~- .:?! ,so 

--::;, 
- •r; 

~ 

)_ ,.,d l t-_ .. I 
I .J .. • :-, 

r 

_, 
:::. ~ 

.. i . .'. 
t -::.· 

J,O 

-

I- .... ... 
! .. 
i 

:-~ 

l ,.. 

I : .. 
' 

!,00 

,-. 
·;, ... 

-~ 700 

""' 

l... 

I
• '"'"'°"'-" ""- ""·'' 

-, .. __ · • -•>• - ~. 
._ ...... __. .... _ .. - • • .. ....... . _ _. -· 

Brook Mine 

' 

t• 

TFN 6 2/025 
RF.CD JU L 30,2015 

Addendum D5-2-96 DEQ Ex. 2-232



I 
' 

RAMACO Brook Mine 

PETER KIEWIT SONS' co. 
I 

Loc:ai• hol• cotncUy, rtv1J'II di.
lane• In fnt from N. or S. and I!. Ot' 
W. I.In• of NCtlon: when hol• ta not 
v..Ucal. itv• dlneUon utd &nil• . 

EXPLORATION AND DEVELOPMENT 
DEPARTMENT 

OVERBURDEN & COAL CORE 
LOG OF PROSPECTJ8©Ra HOL - o.~-iw,><.~;... 

-- In. · ....... ',r ~" , "c•· ...... 6 -.. 
Lessee or pennittee .. ·-··-······--····~·~~ ... ~~:.~.-~.~.~! .... ~.°trlJ?~!:'-.Y-_. 1J'~ _____ (;__·,,:r•~ .-4\;~J 

. Ti- 'lit .. I 
Addresa .. ...... ••·····-······-· Sh_~~.!~.~n. C~unt:_yL..Wyomi~S. "::··~) ··---~-~ -;-,·)\};~? 

·/,.Je~ -r ·1 ,,.- -.;/' 
Drilh•r - ······--····----···-·····-·..!'..:._!e~~ ..... --.-----··-····~S~2 ~~·.:::,:;:-,· 
Commenced drillin1- .. --.?.~-l~!!~.~rr_!.?_?.§.. .. Finished...~.~-.:!~!1~.~~.-~n.~ .... _._ 
····-····--·-···-···-· ---- ....... sec.- 23 .. _ T .. 57N _ R.. 84W ·-- M.--········· ·· State _ Wyoming ..... . 

Method of drillinl---·-----·-·--·-· Lo,:ged by Gjere.1. Kristiansen, 
Taylor 

Sur-face Owner·----------- (SIGNED) ___ R, A. • . Gjere - ·· -·······-·--························-·-

DATE ... ~.-18-76 ___ _ 

DEPTH 

0.0 11.0 

Tl\lckneu 
of matum 

11.0 

..... 11 .. o ......... 21. 0 ........ 10. 0 .. . 

(TITLE>-- ····· Geo log is t ·-··---···---·-··········· ···--·-·
FORMA TIOH RECORD 

G.olol\c fon'ftat\ona; chuacl•r of ~ock; oU, 1u and water horl%ona: 
coal utd oth• r rnin•ral oc-curr•nea 

.. Drilled . out.-.. sandstone,.yellow, ... fine._grained, .. soft, -········· 

.. saved. in . bag······· ····· ·········-··· ······-·· ·················· ·-- ................................. . 

CORE# l Cored 10'· Recovered 9.5 1 
. . . . .. . .... · · -.... ..................... ····· -·· -· ........ ··•· ·•······, ................ ··••· ................ ·····• 

..... 11 .. 0 .... . .... 11. s ........... 0. s .............. Lost···· ···· ·· ················•··-·································································-

·-··· 11 .. 5 .••. •... 14. 5 .•.....•.. 3 .. 0 ............. Sandstone.1 .. buff . to . tan, medium .. grain, ... hard .............. -.······ 

..... 14. 5 .... .••. 15 .• 6 ........... 1. 1 ... ..... ..... Sandstone, .. buff t •• medium_.grained, _soft, .. friable ............. . 

..... 15. 6 ........ 21. 0 .......... 5. 4 ... . . ..... .... Shale a •.• tan .. to . gr a_y ,_.soft, .. si 1 ty .......................................... . 

...... i.l •. O.. ......... 3.1.,.0 .......... l.0.,.0.... .. CORE/; 2·····························-··· Cored . .lQ' .;, .. Recovered .. 9. 4' ·······-····· 

..... 2..l. O ....... 21,.5 ........ 0 ,.5 ........... Sha.le ... .Yellow ,SQ ft ··················································-·········-······ 

...... 2.l •. 5.. .. . . .... 2..3 .•. 0..... . ...... l • .5.... . .......... S.b. ale. •.. .i.t'. &Y., ... s.o.f. t. ... _.... . . .. . ... . ........ · ............................................ . 

...... 2..3. •. 0. ... . .... .2.4. •. 1 ........... 1..3 ..... ........... Shale., .. .Y.e.llo.w. •.. .i.r.o.na.taining~ .. mQdera.t:eb: .. h1u::d .................. -

..... .2.4. •. 1 ......... 10 .•. 4 .. .... .... .. 6 .. .1. ... _ ...... ... ... Shale., .. gr.ay., .. mo.d..e.r.ateli .. hard .... ailts ................................... . 

..... .10 •. (l .. . . .... ..11 •. Q .. . ........ 0 .•. 6.... . ......... Lo.:i.t ......... · ···················-······ ............................................................ . 

r · ----·· -··· ···· · ··········-······ ····-··········· ············································-··-·········l ·Fl•-6••2 /.0 2 5 ............................... . 

.................. ................. ................. ················································-········R·EC D .. 1.Ul ... 3 0 , 2 0 J 5 ................... . 
Continued 

, .. , ... ,,, ,,. ....... , ....... .. (Attach contlnuaUon llheetl la ncenuryl 
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RAMACO PETER KIEWIT SONS' CO. Brook Mine 

EXPLORATION AND DEVEWPMENT 

DEPARTMENT 

DATE.__2_-_1_8_-7_6 ______ _ 

ARE.A __ B~i~g.........,;H~o~r~n;.:__ __________ _ 

DEPTH Thickness 
F'rom- I To- of stratum 

FHI Inch. I ffft lnd-.1 fNI ln<hH 

31.0 41.0 10.0 

31.0 31.2 0.2 

31.2 33.9 2.7 

33.9 41.0 7.1 

41.0 51.0 10.0 

41.0 50.5 9.5 

50.5 51.0 0.5 

51.0 61.0 10.0 

61.0 71.0 10.0 

61.0 67.3 6.3 I 
! 

67.3 68.3 1.0 I 

68.3 68.8 0.5 

68.8 69.7 0.9 

69.7 70.4 0.7 

70.4 70.6 0.2 

70.6 71.0 
! 

0.4 I 

I 
I 

f i 
I I 

••1 • 1uac:••.,_,..,, ••n ••• 1le50I 

Julv 2015 

Geologic: formations; c:harllcter of rock; oil, gas and Wllter horizon•;· -.. ... :.::.- · 
coal and other mineral occuranc:es 

CORE :f!3 Cored 10'; Recovered 9.8' 

Lost 

Shale, gray, hard, silty 

Shale, gray, soft 

CORE :f! 4 Cored 10'; Recovered 9.5 1 

Shale, gray, moderately hard, some small, scattered 

shells, few random silty lenses 

Lost 

CORE I! 5 Cored 10'; Recovered 10' 

Shale, gray, moderately hard, some thin random lenses 

of carbonaceous material 

CORE# 6 Cored 10 1
; Recovered 10 1 

Shale, gray, moderately hard 

Sandstone, gray, fine grained soft 

Shale, yellow, soft, silty 

Shale, gray, soft, silty 

Sandstone, yellow, fine grained, soft 

Shale, gray, moderately hard 

Sandstone, yellow, fine grained, moderately well cemen ted 

TFN 6 2/025 

RECD JUL 30,2015 Continued 
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RAMACO 

DATE 2-18-76 

ARfA Big Horn 

DEPTH 
From- To-

r .. , ,rct-, , .. , l,,chee 

71.0 81.0 
I 

71.0 71.8 

71.8 72.0 

72.0 73.5 

73.5 73.7 

73.7 74.9 

74.9 75.0 

75.0 75.9 

75.9 76.1 

76.l 76.6 

76.6 79.8 

79.8 80.8 

80.8 81.0 

81.0 91.0 I 
81.0 81. 25 

81.25 83.05 
I 

83.05 84.0 ' I 
I 
I 
I 

84.0 85.5 
1Na•1L1.• <••••••• •-n la• l > •• a• 

J uly 2015 

PETER KIEWIT SONS' CO. 
Brook Mine 

Thickneu 
of stratum 

, .. , l""'h•• 

10.0 I 
0.8 

0.2 

1.5 

0.2 

1.2 

0.1 

0.9 

0.2 

0.5 

3.2 

1.0 

0.2 

I 

10.0 

0.25 

1.8 
I 

0.95 ( 

I 
1.s I 

. . ~ .. 
. ·, -- .,., 
. ; ,,_-~'),.. EXPLORATION AND DEVELOPMENT 

DEPARTMENT , ,. 
· ,},._ 

.. \ 
I ,--:, .. 

PAGE No.---3'---_of HOLE' No. C,;.166-·76 ' 

FORMATION RECORD 

Geoloiric formations; character of rock; oil, iras and water hori:i:ona; 
coal and other mineral occurances 

CORE I! 7 Cored 10 1 Recovered 10 1 

Sandstone, huff to tan, fine grained, moderately hard, 

wilty 

Shlile, gray, hard 

Sandstone, huff to tan, fine grained, medium hard, 

silty 

Shale, gray, hard 

Sandstone, tan to buff, fine grained, silty, medium 

hard, thin lenses of carbonaceous material 

Shale, gray, hard 

Sandstone, buff to tan, fine grained, silty and sh4ley 

Shale, gray, hard 

Sandstone, buff, fine grained, very hard, well cemente d 

Sandstone, buff to tan, fine grained, medium hard, sil ty 

Shale, tan, medium hard 

Sandstone, buff, fine grained, soft 

CORE ti 8 Cored 10' Recovered 10 1 

Sandstone, buff to tan, very fine grained, shaley, sof t, 
. 

friable 

Shale, gray, silty, soft 

Sandstone, tan, very fine grained, soft, friable, 

shaley, carbonaceous laminations TFN 6 2/025 

Shale, gray, silty, medium hard RECD JUL 30,2015 
Continued 
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RAMACO 

DATE 2-18-76 

AREA Big Horn 

DEPTH 

From- T<>-
Feet lc,che• ""' lnc1-

85.5 86.7 

86.7 88.7 

88.7 89.4 

89.4 89.6 

89.6 91.0 

91.0 101.5 

91.0 98.3 

98.3 101.5 

101.5 111.0 

101,5 102.6 

102.6 103.5 

103.5 111.0 

j 
I 

t•I • IU. • c•••Alf•. l•nt""•• 1.l.511. 

Julv 2015 

Thickneas 
of stratum 

F"t lnchft 

1.2 

2.0 

0.7 

0.2 

1.4 

10.5 

7.3 

3.2 

9.5 

1.1 

) 

0.9 

7.5 

i 
I 

i 
I 

Brook Mine 
PETER KIEWIT SONS' CO. 

EXPLORATION ANU DEVELOPMENT 0 ,.-• .. 
DEPARTMENT 

~\ .J- 1 .c -. 

~"fr., 
~~~~11,, 

<\.J . C-·· 
. ·"' . 
~ _q/•,' 

PAGE No.__!t 
Ii?. A~ •-,._ ~ 

of HOLE ~ -·;;--:·:, ,7~ 
FORMATION RECORD ~ - . 

~_),.,~ -:( 

',:_ 

~•.-:J• 1,(, 
Geologic formations; character of rock; oil, gas and water horizon•; .., 

coal and other mineral occurances 

r Shale, gray to buff, very silty, medium hard 

Shale, gray, medium hard, silt}:, carbonaceous 

laminations 

Shale, buff, very silty, medium hard, carbonaceous 

laminations 

Shale, buff to tan, medium hard,silty 

Shale, gray, medium hard, sandy 

CORE 41 9 Cored 10.5' Recovered 10.5 1 

Shale, gray, medium hard, silty, a few carbonaceous 

laminations 

Sandstone, gray, very fine grained, very hard, well 

cemented, well consolidated, carbonaceous material 

along fr ac tu res, fossilized leaf impressions 

CORE I! 10 Cored 9.5' Recovered 9,5 1 

I Sandstone, gray, fine grained, . very hard, well 

cemented, well consolidated, carbonaceous material 

along fractures 
, 

Shale, dark gray, semi-carbonaceous, clayey, soft 

Shale, gray, medium hard, ail ty lenses alternating wit h 

I clayey lenses, carbonaceous laminations - a 0.2' layer 

of high iron oxide staining@ 109.7 1 TFN 6 2/025 
RECD JUL 30,20 15 

con~nuyo 
Addendum D -2- 00 
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RAMACO Brook Mine 

PETER KIEWIT SONS' CO. 

DAT~E_2_-_1_8_-7_6 ______ _ 

EXPLORATION A.NU DEVELOPMENT 

DEPARTMENT 

AREA._~B=i~g.........,R=o=r=n ______ ___ _ PAGE No,_ ....... __ 

DEPTH 
From- To--

Thickness 
of stratum 

F,,, I l'l<Nt I '"' I nc:heo , .. , 

111.0 121.5 10.5 

0 

121. 5 

131.0 141.0 10.0 

131 0 134.4 3.4 

134 4 1 5 3 1 

141.0 151.0 10.0 

141.0 145.0 4.0 

FORMATION RECORD 

Geologic formations; chiuacter of rock; oil, gu anti water horizons; 
coal and other mineral occurances 

CORE fl 11 Cored 10.5 1 Recovered 10.5 1 

Shale hard den e carbonaceo 

2 Cored ecovered 

~rades to carbonaceous shale 

CORE f! 13 Cored 10' Recovered 6.6' 

Lost 

Coal black mediwn hard brittle conchoidal fracture, 

banded rite scale alon fracture lanes this 

se ent o core v broke=n......._ ___________ _ 

medium hard coal inclusions to~ 

oal black hard brittle conchoidal fracture banded, 

some ~:::z:rite scale. J~N 6 2/025 
RECD JUL 30,2015 

CORE fl 14 Cored 10' Recovered 6' 

Lost core, believed to be coal 
Addendum 1)5U!tiO'led 

: P. ~ -
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RAMACO 
PETER KIEWIT SONS' CO. 

DAT~E _ _ 2_-~1_8_-7~6'-------

EXPLORATION ANO DEVELOPMENT 

DEPARTMENT 

ARE,..,A....._---=B:.:;i""g.....,;;,;H;;.;;;o..;;;r..::cn:...-.. _________ _ PAGE No.,_6::.___ 

FORMATION RECORD 

DEPTH Thickness Geologic formations; character of rock; oil, gas and water horizons; 
From- T~ of stratum coal and other mineral occurances 

, .. , lnct.N , .. , tnci- ,.., Inches 

145.0 145.25 0.25 I Coal, black, brittle. medium hard, banded 

145. 25 151.0 5.75 Shale. 2rav. carbonaceous. medium soft. silty horizon 

dense 

151.0 161.0 10.0 CORE# 15 Cored 10' Recovered 1' 

Lost 9 1
: 1' recovered was 6" coal ,md 611 black 

carbonaceous shale; pieces are rounded showing 

thev've been rollinsz around in core barrel. This 

interval was bao-o-ed, 

Logged by Gjere 

161.0 171.0 10.0 CORE /!16 Cored 10' Recovered 3.7' 

Mud, caved in overnight 

161.0 164.7 3.7 Shale, gray, moderately hard, some fissility, some 

carbonized ·plant remains (this interval was bagged) 

164.7 171.0 6.3 I Lost, probably washed away 
I 

! 
171.0 181.5 10.5 CORE /117 Cored 10.5' Recovered 10.5 1 

Shale, dark gray, medium hard, thin silty lenses, 

carbonized plant impressions along bedding planes 

I I 

181.5 191.0 I 9.5 i CORE {f 18 Cored 9.5' Recovered 8.5 1 

181.5 182.1 0.6 I Shale, dark gray, carbonaceous, coal streaks 

182.1 184.6 

8, 

2.s l Shale, gray, 
,.,.,.,~•c••••-•· , .. .,., ..•• t :11•soe 

medium hardO some fissility apparent 

July 2015 
T f N 6 2 ,' 2 5 Contipued 
Rf CD J Ill 30 , 20 l ! ddendum DS-2-102 

... ~ . ., , 
I - ' I_, 
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RAMACO 

DATE 2-18-76 

ARE4 Big Horn 

DEPTH Thickneaa 
From- To- of stratum 

fHI Inch•• 1 fMt lnchee fMt Inch" 

184.6 184.8 0.2 

184.8 190.0 I 5.2 

190.0 191.0 1.0 

191.0 201.0 10.0 

191.0 196.8 5.8 

196.8 198. 2 1.4 

198.2 201.0 2.8 

201.0 211.0 10.0 

211.0 221.0 10.0 

211.0 211. 5 0.5 

211. 5 220.2 8.7 

,... 220.2 221.0 0.8 
I , 
I 

I i I 

Julv 2015 

PETER KIEWIT SONS' CO. 

I 

I 

EXPLORATION AND J>EVELOPMENT 

DEPARTMENT 

FORMATION RECORD 

Geologic formations; character of rock; oil, iras and water horizons; 
coal and other mineral occurances 

Sandstone. grav. coarse 2rained. hard 

Coal, hlack, hard, brittle, conchoidal fracture 

medium luster, little pyrite 

Lost 

Lo~2ed by Taylor 

CORE ff 19 Cored 10' Recovered 8.6' 

Coal, vitreous, hard, conchoidal fracture, semi-bande 

Black 

Coal, missin2 exceot for finely ground coal 

Coal, vitreous, hard, semi-banded, conchoidal frac ': ur 

black, pyrite scale 

CORE fl 20 Cored 10' Recovered 10' 

Coal. hard, semi-banded, vitreous, conchoidal fractur 

black, trace of pyrite scale 

CORE fl 21 Cored 10' Recovered 9.S' 

Lost Coal? 

Shale, hard, light gray 

Sandstone, hard, tan, medium srained 

TFN 6 2/025 
RECD JU L 30,2015 

Continued 

Addendum DS-2-103 

d 

e, 

e, 

J 
,' 
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RAMACO 

DATE 2-18-76 

AREA Big Horn 

DEPTH Thickness 
From- To- of stratum 

r .. , 
lndlet I r .. , Inch• , ... , l""hH 

221.0 231.0 10.0 
I 

221.0 221.3 0.3 

221 . 3 228 . 8 7.5 

228.8 231.0 2.2 

231.0 241.0 10.0 

231.0 231.6 0.6 

231. 6 232.9 1.3 

232.9 240.6 7.7 

240.6 241.0 0.4_ 

241.0 243.5 2.5 

241.0 241.2 0.2 

241.2 242.4 1.2 

242.4 243 5 1.1 

I 
243.S 251.0 7.5 

243.5 244.3 0.8 

244.3 245.6 t. 3 

I 
245.6 246.3 I 0.7 

I 

' i 
I I 

Julv 2015 

PETER KIEWIT SONS' CO. 
Brook M:i~ _ -,., __ 

,,:·<,' l. '.' C :,; ~~ 

i 
I 

I 

I 
I 

EXPLORATION ANI) DEVELOPMENT 

DEPARTMENT /
/~, -· , / .·: •;~ 

· ' . 
' .. :~. -. 

h- i , 
\ ·,:.: . 

PAGE No, 8 __ of HOLE~ C-16'6t}6 · · 
' 

FORMATION RECORD 

Geologic fonnationa; character of rock; oil, gas and water hori1.ons; 
coal and other mineral occurances 

CORE fJ 22 Cored 10' Recovered 7.8' 

Sandstone. medium 2rained. tan 

Siltstone li2ht 2rav. sandv. medium hard. carbonaceo us 

laminations. coal inclusion@ 225' 

Lost 

LoPo-ed bv Giere 

CORE f1 23 Cored 10' Recovered 8.7 1 

Siltstone. 2ray, medium hard, sandy 

Lost 

Siltstone, gray, hard, sandy, carbonaceous lamination 8 

Shale. 2rav. medium hard 

CORE {! 24 Cored 2.5' Recovered 2.3 1 

Lost 

Sandstone. 2rav. fine 2rained mediwu hard. thin 

carbonaceous laminations 

Shale. izrav. hard. siltv 

CORE f! 25 Cored 7.5 Recovered 6.7 

Lost 

Shale 1 grai I hard 1 silt;t 

Sandstone. _grav. fine grained, medium hard, well 

comoacted TFN 6 2/025 . 

RECD JUL 30,2015 Continued 

Addendum DS-2-104 
DEQ Ex. 2-240



RAMACO 
PETER KIEWIT SONS' CO. 

EXPLORATION ANlJ DEVELOPMENT 

DEPARTMENT 

DAT~E __ 2_-_1_8_-_7_6 _ ____ _ 

Brook Mine 

I . 

~ 

. . " · -~ 
, ,# ... 

AREA--B~i
0
g......,H_o-rn,._ _________ _ PAGE No, __ ..:..9 __ of HOLE ~o C-166-76 · 

DEPTH 
From- l T~· 

Thickness 
of stratum 

Foel Ind••• 1 fNI lnche1 fNI 

246.3 249.4 

Inc.,_, 

3.1 

249.4 250.8 1.4 

250.8 251.0 0.2 

251.0 261.0 10.0 

251.0 253.4 2.4 

253.4 257.4 4.0 

257.4 257.5 0.1 

257.5 261.0 3.5 

?.61. 0 271.0 10.0 

261.0 263.2 2.2 

I 
I 

263.2 271.0 7.8 

I 

271.0 281.0 10,0 

271.0 275.3 4.3 
f WI fl ll,t.•C••"·• ·• ..... , .... f.J., •• 

July 2015 

I 

i 
I 
I 

' 

FORMATION RECORD 

Geologic formations; character of rock; oil, gas and water horizons; 
c:oal and other mineral occurance!. 

Sandstone, light gray, very fine grained, very hard, 

well compacted, well cemented 

Sandstone, gray, fine grained, medium hard, thin 

stringers of carbonaceous material 

Shale, gray, soft 

CORE f! 26 Cored 10' Recovered 7.6 1 

Lost 

Sandstone, gray, fine to medium grained, moderately 

hard, friable in spots 

Shale, gray, soft 

s~ndstone, gray, fine to medium grained, hard, some 

thin stringers of carbonaceous material and plant 

impressions in bedding. 

CORE ff 27 Cored 10 1 Recovered 2.2 1 

Sandstone, gray, fine to medium grained, hard, well 

cemented and cornoacted, thin stringers of carbonaceous 

material 

Lost 

CORE ff 28 

Lost 

Cored 10 1 Recovered 5.7' 

Continued 
Addendum D5-2 - 105 

DEQ Ex. 2-241
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RAMACO 

DATE 2-18- 76 

AREA Big Horn 

DEPTH 
From- To-

Thickness 
of stratum 

FHt lnchee I FNI tnc:hN FNI 

275.3 276.3 

ln<hH 

1,0 

2 

2 

4 2 

279.4 

286 

303,7 305,0 1.3 

305.0 305,3 0.3 

305.3 J06.4 1.1 
,., • •ha c: • .,.,. • .,, ... n, ,,. , 3•!~• 

July 2015 

PETER KIEWIT SONS' CO. 
EXPLORATION ANO DEVELOl'MENT 

DEPARTMENT 

PAGE No._....,1..,0L-._ 

FORMATION RECORD 

Brook Mine 

Geologic fonnatlons; character of rock; oil, gas and water horizons: 
coal and other rnine1·al occurancu 

Sandstone, gray. fine to medium irained, medium hard 

hard. brittle, conchoidal fracture, 

oat 

2' 

coal. black, hard. brittle, conchoidal frecture, some 

p:::£rite IEN 6 2/025 
Shale, black, soft, carbonaceous RECD JUL 30 , 2015 

Shale. dark gray. soft 
Continued 

Addendum D5-2- 106 
t../ 1 I ., DEQ Ex. 2-242
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RAMACO 

DATE 2-18-76 

ARJA Big Horn 

DEPTH 
From- I To-

Thickness 
of stratum 

f•et Inch•• I fNI Inch.. F .. t 

306.4 308.4 

Inch .. 

2.0 

308.4 311.0 2.6 

311.0 

I 

I 

I 

PETER KIEWIT SONS' CO. 

: 
l 
I 
I 

I 

EXPLORATION A,'ID DEVELOPMENT 

DEPARTMENT 

PAGE No._--'1=1;__._ 

FORMATION RECORD 

Geologic formations; character of rock; oil, gas and water horizons; 
coal and other mineral occurance:; 

Shale, black, medium hard, carbonaceous 

Shale, gray, soft 

T. D. 

GAMMA RAY -- 305 1 T. D. 

Coal: 125.0 - 133. 5 == 8.5' Dietz 

135.5 - 138.5 - 3.0' Die~z 

184.0 - 210.0 =- 26.0' Dietz 

--

2 

2 

3 

281.0 - 307.0'"' 22.0' Monarch 

----~---1-- - ---r------ - - - ------------------ --

_ __ l_ --t------ -----
I 

, .......... ,o•••••. '""1••• t3•saa 

July 2015 Addendum D5-2- 107 
DEQ Ex. 2-243



00 
0 RAMACO 
JI) 
::i 
::i 
ID 
0. 
~-

J 
NI 

"' NI 
-..J 

"' NI 
121 
NI 
121 

Julv 2015 

' !: l 
I 
I 

. ' :, I 
I : 

I 
' I I 

, : : I , l"i : ! : ! 
. , , . , I 

i 

;.,,._ )OJ~J.J' 

-·~ j. 
;~ --' ,.,..., ,.,.,,,..,,,.,.,~1r1 
i;: ; ' ' ' . i '. i 
l . '. : I ~ : i i . I 

Brook Mine 

TFN 6 2/025 
RECD JUL 30,2015 

Addendum D5-2- 108 
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RAMACO 

+~5 
Loe.ala bole ~- Si~ dia

tance III tNt C- H . CII' S. and It. or 
VI. UM cd a.:tSon: wbeQ hole la not 
..UCaL atn dlrecUOQ aDd uaJe. 

PETER KIEWIT SONS' CO. 
E:XPLOM TJON AND DF:VELOPMl:NT 

DEPARTMENT 

CORE 
LOG OF PROSPECT 8am 

Brook Mine 

LnHeMpermittee---~P~.K~-~s~·---------.,_,----.i....__ 
Addrea~------Sub~er~,~·d~allin~,_w,~"1U.1~------""~'e-ff,~.,.,..~

R. Reed Driller _______ _.c.,.. _______________ _ 

Commenced drilll.q_.6-14-78 J'iniahecf _ _.6L..-..... l..::,;4..;;.-74.18~----
W/Cen ter s.... 15 T_ 57N R 84Wv ____ sta .. \ofyami og 

Method of c1r1mn1 Air Loued b7-~J=CS,.__ _____ _ 

Surlace Owner _________ _ (SIGNEIJ) __ __,J::...:o=s=e=p.:.:.h_C,._.,:.....;::S;.;:a"--r,n,.-ce::.;c:.:.k.o..,i ____ _ 

DATE Typed 7-20-78 Paire 1 of 2 (TJTLZ) ____ G_e .... o...,J..,,.o.,_g__..i .... s .... t ________ _ 

DZPTII 

FOR.MATJOlf RECORD 

Geo1oc1,c t01'111aUoaa; cbarac1a' cd ~k: all, ... aDd waw borbona; 
-1 aod othar m1Dara1 ~ 

··-··-Q.:9 ..... ··--·~.:Q._ ···-·~-:g···· .. §!ave 1 & ~.~F!.<!_.:__i n orange . c 1 ay ·---··-·-- Bag . 1 ____ _ 

-·-~.:2 ... ___ .10.:Q.. ··-·~·:2·-· --~!~~~.L~ .. ~~n..<!. . .::_ in or~~~.~<;l ay Ba9_2 ____ _ 

.... 10.0_ ... ...... 11.0. ·-·· 1.0 .... .. Gravel.& Sand_-_ in oran.9..e cla~, Inject H20 at 10' 

._1.t~Q .. _ -·-·J~.~Q .. _ 4.o .. _ .. Gravel .an_ Coal .. 1D3?) ______ Bag 3 {10-15) 

... _15 .. 0 _ .. _._ 20.0 ........ 5.0 _ .... Attempt .core .@.15 '.-.Cased 0-_1_5 __ ' ___________ _ 
-

16.0 19.0 3.0 CORE #1 Cored 3' Recovered 2' -··---···----- _________ ,. __ .., ______ .... .,_____ ------------------------··---·--·--------..-----·----- --------
16.0 16.5 0.5 ··--· Coal -_weathered ---·--------------

16.5 17.25 0.75 Coal - black weathered ---·--···- -·--·-······ ··········-..... ···-···-······-··-·-········.::..t..·----····-----·--·~------

17.25 17.5 0.25 Shale - carbonaceous 
-~~'-4•••-•-•• a -••- -• ... •••- _. -•••••-••••••••••-•-•••--•~-----•- ----•-----•----

··- 17. 5 .......... 17. 75 ··-·· O. 25. ··-····-·· sha 1 e. - ._gra .... Y ________ _ 

..... 17. 75 ........ 18. O .. ···-· O. 25 ............ Coa 1. -_b 1 ack.i .. wea the red·····-·--·--··--···--·-·---

····· 18. 0 ......... 19. 0 ........ 1 .. 0 -·· ··•··-·····Lost ······-···---·-·--····--·---·······•··--···-----·-··---

················-· ................. ············-··· ············-··-············-·---··---·--··········-·-·-··-····--·-····-- - ----
19.0 23.0 4.0 CORE #2 Cored 4' Recovered 3' 

Air drilled ---

······l9. 0 .......... 20. L ....... 1 .. 1 .... ............ Shale .. - __ gray_. to .. brown ·············-··- ·····-···········-·-··-----

...20. L ......... 2-0. 3 ..... -0. 2 .. - ····-····--Fe .. m~teriaL.-. QrAnge and yell ow··········-·····-··---··--

-···· 20. 3 .......... 21.8 .. ...... 1 .. 5 ..... -······-··Sha 1 e .. - .. tan .. to. l.:!_g.tlt. brown'·· clayey .(no. radiati<?D_) _ 

21.8 22.0 0.2 Selenite crystals TFN 6 2/025 
(Attach contlnlMIUOII "'"'- it n~) RECD JU L 30,201 !> 

July 2015 Addendum D5·2·109 
DEQ Ex. 2-245



RAMACO 

Dri. 1l ed 6/14/78 
DATE Typed 7/20/78 

AREA Big Horn Coa 1 

DEPTH Thickness 
From- To-- of stratum 

F- ,..._ I feat lhd>N Feet Inch•• 

22.0 23.0 1.0 

23.0 28.0 5.0 

23.0 25.6 2.6 

25.6 26.1 0.5 

26.1 27.0 0.9 

27.0 28.0 1.0 

28.0 31.0 3.0 

28.0 31.0 3.0 

31.0 60.0 29.0 

31.0 34.5 3.5 

34.5 40.0 5.5 

40.0 50.0 10.0 

50.0 66.0 16.0 
i 

66.0 80.0 14.0 

80.0 

I 
I 

•••••""••--••••· ••n1eu 1.l93• e 

July 2015 

PETER KIEWIT SONS' CO. Brook Mine 

I 

EXPLORATION AND DEVELOPMENT 

DEPARTMENT 

PAGE No __ 2_ 

FORMATION RECORD 

Geologic formations; character of rock; oil, gas and water °ii'oflzoii-A; 
coal and other mineral occurancea 

Lost 

CORE #3 Cored 5' Recovered 4' 
Cored dry 

Clav - tan, silt.Y with some orange concretions 

Clay - tan, silty with some orange concretions 

Sandstone - hard, qray, with plant fraqments 

Lost 

) ' __ .,-
' 

Box 1: 16-18 (1 1 weathered 
l u.:n J 

, , 19-22; 23-27 

CORE #4 Cored 3' Recovered 3' 

Sandstone - hard, gray with leaves 

Drilled out Box 2: 25.6 - 27.0 ( 1 I mi 
l!:L1J - -H .U 

Sandstone - gray, hard 

Siltstone 

Sil ts tone ? 

Coal 

Sandstone - silty, clayey, gray 

T.D. 

GAMMA RAY 

10.5 - 18.0 = 7.5' Dietz 3 

48.0 - 66.0 = 18.0" Monarch 

JEN 6 2/025 
RECD JUL 30 ,2015 AddendumDS-2-110 

coal • 
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TFN 6 2/025 
RECD JUL 30,201 

Addendum 05-2-111 
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RAMACO Brook Mine 

ADDENDUM DS-3 

Geologic Cross-Sections 

TFN 6 2/025 
RECD NOV 14,2014 

October 2014 Addendum 05-3- 1 DEQ Ex. 2-248
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Addendum D5-3 Exhibit 2 

Addendum D5-3 Exhibit 2 
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Addendum D5-3 Exhibit 2 

Addendum D5-3 Exhibit 2 

Addendum DS-3 Exhibit 2 

Addendum DS-3 Exhibit 2 

Addendum DS-3 Exhibit 2 

Addendum DS-3 Exhibit 2 

Addendum D5-3 Exhibit 2 

Addendum D5-3 Exhibit 2 

Addendum DS-3 Exhibit 2 

Addendum DS-3 Exhibit 2 

October 2018 

Brook Mine 

ADDENDUM DS-3 

TABLE OF CONTENTS 

Geologic Cross Section Location Map 

Geologic Cross Section A-A' Segment 1 of 2 Sheet 1 of 16 

Geologic Cross Section A-A' Segment 2 of 2 Sheet 2 of 16 

Geologic Cross Section B-B' Segment 1 of 2 Sheet 3 of 16 

Geologic Cross Section B-B' Segment 2 of 2 Sheet 4 of 16 

Geologic Cross Section C-C' Segment 1 of 2 Sheet 5 of 16 

Geologic Cross Section C-C' Segment 2 of 2 Sheet 6 of 16 

Geologic Cross Sections D-D' Sheet 7 of 16 

Geologic Cross Sections E-E ' Sheet 8 of 16 

Geologic Cross Section F-F' Sheet 9 of 16 

Geologic Cross Sections G-G' Sheet 10 of 16 

Geologic Cross Sections H-H' Sheet 11 of 16 

Geologic Cross Section I-I' Sheet 12 of 16 

Geologic Cross Section J-J' Sheet 13 of 16 

Geologic Cross Section K-K' Sheet 14 of 16 

Geologic Cross Section L-L' Segment 1 of 2 Sheet 15 of 16 

Geologic Cross Section L-L' Segment 2 of 2 Sheet 16 of 16 
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CROSS SECTION C-C' SEGMENT 2 
SCALE: HORIZ. 1"; 500', VERT.1"; 25' 

LEGEND 
---- BROOK MINE PERMIT BOUNDARY 

CROSS SECTION SEGMENT SHOWN ON THIS SHEET 

--~- POTENTIOMETRIC SURFACE (CARNEY) -

-""'!!!!'il_..- POTENTIOMETRIC SURFACE (MASTERS) 

----- FAULT 

- - - INFERRED FAULT 

•12011-$- EXPLORATION BOREHOLE 

STATE ENGINEER'S OFFICE PERMITTED 
P71814.0W 181 WATER WELL 

578418.CRN {B MONITOR WELL 

BE32Cl-13 0 HISTORIC EXPLORATION BOREHOLE 

NOTES: 

D CLAYSTONE/SILTSTONE 

rnJ SANDSTONE 

@) BAKED/FUSED/CLINKER 

@] DIETZ BEDS 

~ MONARCH COAL 

iCRN! CARNEY COAL 

mm HISTORIC MINING 

- MASTERS COAL 

rr, ALLUVIUM/COLLUVIUM AND/OR 
t::....d COLLUVIUM WITHIN CHANNEL BOTTOMS 

- UNKNOWN COAL SEAM (STRINGER) 

"""-A' .... MONITOR WELL - ALLUVIUM 

oo-13• WOGCC OIL OR GAS WELL 

•~- ccao • CORE HOLE 

1) REFER TO TABLE D5.3-1 FOR STRATIGRAPHIC NOMENCLATURE. 
2) CONTACTS DASHED WHERE INFERRED. 
3) COAL SEAM POTENTIOMETRY FROM EXHIBITS D6.2-2 AND D6.2-3. 

1----------------------------------------- - --r------r-:i,----i--- 3525 

1-----------------------------------------+--------t---f-----l-- 3500 

CERTIFICATE OF GEOLOGIST 
I, Michael J. Evers, hereby certify that this drawing was 

prepared by myself or under my direct supervision and that it 
correctly represents the conditions described in the accompanying 
application which is provided to meet the requirements of the 
Wyoming Environmental Quality Act and its regulations. 

co 
BR_OOKMINE 

SHE IDAN COUNTY, WY 

1101 SUGAR__VIEW DR, STE. 201 
SHER__IDAN, WY 82801 

REVISIONS ADDENDUM D5-3 
1-D-a-te~---De_s_c-rip-t-io-n-----1 EXHIBIT 2 TFN 6 2/02 5 

RECD 10-25-18 
SHEET 6 OF 16 

06/18 ROUND 7 COMMENTS 

GEOLOGIC CROSS SECTION C-C' 
SEGMENT 2 OF 2 

l---+--------+•-ca_=_•~'-ccM_B_M_----1 ~,A 
Checked By· MJE / ~ wwc 
Date 5/24/1 8 ENGINEERING 

FILE: ADD_D5_3_GEO_CROSS_SECTIONS.dwg www.wwcengineering.com DEQ Ex. 2-256



DEQ Ex. 2-257



D 

B A 

S71510-MST 

R-1Zll•3 C - t-~~·.,-··~•=c~ 

T. L P41136.0W 57 - -it-==----j<~19855.0P 

N. 
__/ P1151:11:14 .0W 

t: 
::iE 
a: 

3925 --~ --------- R13-024 ________ R-12018D ____ R12007C -------- R-12005 ------------

I
:!; 
a: 

----;:;w~ ---~---.,p-~~~~-~~-P52::/-08.0W- P52-107. 0Vl.1-' --------t-P1429-1-9.0W-P-1-86820.Q'W--------------3925-

,__--- 1175'---- -~--- 1242'----i-----867'---t-----1276'-----i-------1722'------t---991'-----i:-496'-t--:452'--+:----1346'-----1:-+:-157' 

3900 --+ ------------------------------------------------------+ ----------------------------------------------

3875 ------ ---------+-"!. 

3850 ---------1-----W• +---------+--l{+-+-----j4++--\----------------------------------------------- -------------------

3825 ----1-'----------t--l.J-l---l-----------+---J,4~ ----+--f",+--f-----___::,~ ----------------f-- ---'1----------------------------------------------

L-CRN 

--------------
3800 

3775 

-cc 
w 
::::> 

L-CRN C, ...,_....,..,._,.. _ ____________________ l P"f'r 76.0WJ z (!l 

3725 ------------L-RW--------++-l---i------l-.J..-+--jf--_.:"'!~~---+--l,,l4 --------------.:__-\--_.:__f------;(;::P :;-;12;;;0-;;:82;;;:2;-;_Q~W);-;;----------~,->-------c..J~-------------

3650 

3625 

o 
_J z 

------------------------------·-------------:--:--
--------====== ------------·-::U:-C: R:N= __ -<._ --------- ------------------- --~~~ 

""' ......... L-CRN ---------------------------------·--------~ 

3600 -------------l--+t-t-+----------+-----1--+++---------------------------f---------------------------------------~ 

3575 --------------l---l-4-t--------------i------+~-+~-J-~-J----------------------------------il;;;;:;;: 

3550 

R.85 W. R.84 W. 

F G ~, 

-• 

H 

,,,. 
O't,'7 

om-Tr -• -
0 ...... ,.. 

'ti'' AMBRE-<l 

p_.. AMBRE 

CROSS SECTION E-E' 
SCALE: HORIZ. 1" = 500', VERT. 1" = 25' 

LEGEND 
---- BROOK MINE PERMIT BOUNDARY 

•--- CROSS SECTION SEGMENT SHOWN ON THIS SHEET 

- -...-- POTENTIOMETRIC SURFACE (CARNEY) -

--..--- POTENTIOMETRIC SURFACE (MASTERS) 
~ 

---- SEO WATER LEVEL 

FAULT 

D CLAYSTONE/SILTSTONE 

~ SANDSTONE 

(]I] BAKED/FUSED/CLINKER 

[![) DIETZ BEDS 

~ MONAFlCH COAL 

!CRN ! CARNEY COAL 

CERTIFICATE OF GEOLOGIST 
I. Michael J. Evers. hereby certify that this drawing was 

prepared by myself or under my direct supervision and that it 
correctly represents the conditions described in the accompanying 
application which is provided to meet the requirements of the 
Wyoming Environmental Quality Act and its regulations. 

Disclaimer: Well completion data from the SEO database 
are included in this cross section at agency request. These data 
have not been verified. 

3900 

3875 

3850 

3825 

3775 

3750 

3725 

3700 

3675 

3650 

3625 

3600 

3575 

3550 

co 
BR._OOKMINE 

SHERJDAN COUNTY, WY 

1101 SUGAR.__VIEW DR, STE. 201 
SHE]\IDAN, WY 82801 

~'2-1..1_•;;,;,.;ll"f"~"~~-;'w;-__~::,:~ .• P5271 1.DW PS3497.0W INFERRED FAULT R HISTORIC MINING 
REVISIONS ADDENDUM DS-3 

1-:D::-a-,-te-.---::D::-e-sc-r-:-ipc:ti-on---l EXHIBIT 2 

0 

~ 
P 162767.0W (- f· emmw 

___ / P: n n.o - ~ 821W,OW 

P 106M 0.0W 
P1B6820.0 . 181 l8I 1!!:J .•. 

P146104.0W • _. ~ ff3057-:0vef 

P3678l.0W 

1,500 3,000 4,500 6,000 

GRAPHIC SCALE (FEET) 

..,,,. 
o ""'&,"...,.,.n .. ,,..,.o ,,.,,._,.. ...,2.,. 

~,. &J1~• ~" ·-· 2." -.:~· ....,o'".,.. 0 ...... ,. 

" 

""°''-$- EXPLORATION BOREHOLE MASTERS COAL 

p71814_0w C'l STATE ENGINEER'S OFFICE PERMITTED 
WATER WELL 

rr-, ALLUVIUM/COLLUVIUM AND/OR 
t:....ci COLLUVIUM WITHIN CHANNEL BOTTOMS 

578418..CRN $ MONITOR WELL - UNKNOWN COAL SEAM (STRINGER) 

..,,._,. o HISTORIC EXPLORATION BOREHOLE 

5784,a-AL .a. MONITOR WELL -ALLUVIUM 

oo.,,. WOGCC OIL OR GAS WELL 

• ·' 20""°RE • CORE HOLE 

NOTES: 
1) REFER TO TABLE D5.3-1 FOR STRATIGRAPHIC NOMENCLATURE. 
2) CONTACTS DASHED WHERE INFERRED. 
3) COAL SEAM POTENTIOMETRY FROM EXHIBITS D6.2-2 AND D6.2-3. 
4) REFER TO ADDENDUM D5-8 FOR SEO LITHOLOGY LOGS . 

06/18 ROUND 7 COMMENTS 

12/19 ROUND 11 COMMENTS 

SHEET 8 OF 16 

GEOLOGIC CROSS SECTIONS E-E' 

TFN6 2/ 025 
RECODfC 13 ,2018 

Drawn By: M BM 

Checked By MJE 

Oa1e 5/24/18 
/"/"/" 

WWCENGINEERING 
FILE: ADD_D5_3_GEO_CROSS_SECTIONS.dwg www.wwcengineering .com 

K:\Sl>eri<lan1Rl<MACO\13 l llt\ACAD_ Wl'83EC\lJWGSIOWGS_D51ROUND_ 1 I _Cow.ENTSVWDENDUMIADD_lJS_3_GlcO_CROSS_Sl:CTlONS.dwg 12/10f.2019 8:17:43/IM rod ""nllinQ DEQ Ex. 2-258



u u 
!:: ICW ICW :;; oz oz 

3975 ---ic------1-- R-12012 --------------- R 2010 ----------------------------1----1--- ----------- -a: -------------------------------------- 3975 
w -1 R-12011 !!?:;; !!?:;; R-12009-A w P71814.0W P84927.0W 

3950 

3925 

3900 

3875 

3850 

3825 

3800 

3775 

3750 

3725 

3700 

3675 

3650 

D.. J: J: D.. 

·1-~--1-------=::::,,.....- --1974'- - --- -----,-- ------2723'---------t-446!...-I 346' I 336' i-l •--1034'----J----- - - --2313'----- --1256' 1-
- - -+-----+---1-- -1-----------------------------------------~------1::;;;=-----..T"'A'Y'"L·o ... R=----=:::I-------------------------------- 3950 

QUARRY 
PERMIT 

BOUNDARY 
---------+-+---\1--f-------'\--------------------------------~~,-.,-----,------------------------------------------------------------------- 3925 

BF \-'i:·t--t------1,---------------------------- - ------------------,------------------------------------------------------------ 3900 

---------++--¥+-----+------------------------------------__[--------------------------------------------------------- 3875 

---------+-v f---l---------\--------------------------------------------------------------------------------------------------- 3a5o 

---------I--HH------.f------- -___Jl-f=='-f=-,\----- ---------------------------f------+-?--\1f------------------------------------------------- 38oo 

~ 
w 
w 

--------t-H----t------1---------"~!15::;f;jt-,,, --------ia:o-___________ 17!:Ff---~lli1:-:::± ... ..::.J:..;.:J:_::::_;_j l ---------------------------------------- 3775 

- --- --JJ-CR --

3725 
a: w 
> -a: 
w 

3700 
C, 
z 
0 
I-

3675 

SHALE 

~-==---3625 ----------------------+------------+--+---l-1----------------------------------------------------j--=-=-...cc;:-:::::::-_~--=-:-_- _______________ ---+---t----------------- 3625 
-._ -- SHALE 

3600 

R.85W. R.84W. 

D F G ~-
... ,,.,[; -~-1 21J1 • B A 

"' 

"'o" 

°'6" 

oNl-7'1 -• 

0 

CRN---::----- -----==------==-------:: 
,,t:::~ =::1--------------- 3600 

..----------------- 3550 

SHALE 

1--t--------------------------------------------- 3525 

5T7. L --• ""'"-"'""""w'-- -1ko• - 191156 .0P 

N. 

0 

~ 
P162767.0W 

l:gJ P 98,0W 

-""''- 5.o P52708.0W _; ~t;;;;....:•:n~SO~M-:OW~ /. P527 11.0W PS2l0l.0W P93497.0W 

( ,; • P8410 . 

? 106680.0W 

·-- ~ ~19 -- ~ 62 129.0W 
P186820.0 • cgJ cgJ ~ ••• 

P148304.0W . , . '"t'71!3051'.wf 

D' 
P36783.0W 

1.500 3,000 4,500 6,000 

GRAPHIC SCALE (FEET} 

1~------------------------------------------ 3500 

1-t---------------------------------------- 3475 

CROSS SECTION F-F' 
~.,.o_...,, SCALE: HORIZ. 1" = 500', VERT. 1" = 25' 

• 

LEGEND 
---- BROOK MINE PERMIT BOUNDARY D CLAYSTONE/SILTSTONE 

---• CROSS SECTION SEGMENT SHOWN ON THIS SHEET 00 SANDSTONE 

--=lf_-- POTENTIOMETRIC SURFACE (CARNEY) ~ BAKED/FUSED/CLINKER 

- ... -_- POTENTIOMETRIC SURFACE (MASTERS) 

_...., __ SEO WATER LEVEL 

(fil DIETZ BEDS 

!MON! MONARCH COAL 

!CRN! CARNEY COAL ----- FAULT 

- -- - INFERRED FAULT ~ HISTORIC MINING 

"'""-$- EXPLORATION BOREHOLE MASTERS COAL 

p71814_ow l>I STATE ENGINEER'S OFFICE PERMITTED 
WATER WELL 

rr7 ALLUVIUM/COLLUVIUM AND/OR 
t::....d COLLUVIUM WITHIN CHANNEL BOTTOMS 

578418-CRN El) MONITOR WELL 11111 UNKNOWN COAL SEAM (STRINGER) 

BE320-78 0 HISTORIC EXPLORATION BOREHOLE 

,,,.,._., .A. MONITOR WELL -ALLUVIUM NOTES 
1) REFER TO TABLE D5.3-1 FOR STRATIGRAPHIC NOMENCLATURE. 

OG-13. WOGCC OIL OR GAS WELL 2) CONTACTS DASHED WHERE INFERRED. 

•-1200&<:0RE • CORE HOLE 
3) COAL SEAM POTENTIOMETRY FROM EXHIBITS D62-2 AND D6.2-3. 
4) REFER TO ADDENDUM DS-8 FOR SEO LITHOLOGY LOGS. 

CERTIFICATE OF GEOLOGIST 
I, Michael J_ Evers, hereby certify that th is drawing was 

prepared by myself or under my direct supervision and that it 
correctly represents the conditions described in the accompanying 
application which is provided to meet the requirements of the 
Wyoming Environmental Quality Act and its regulations. 

Disclaimer: Well completion data from the SEO database 
are included in this cross section at agency request. These data 
have not been verified. 

co 
BR._OOK MINE 

SHER.JOAN COUNTY, WY 

1101 SUGAR.._VIEW DR.._. STE. 201 
SHERJDAN, WY 82801 

REVISIONS ADDENDUM D5-3 
1--D~a-te----D-es-c-ri-pt-io_n _ _ -1 EXHIBIT 2 SHEET 9 OF 16 

06/18 ROUND 7 COMMENTS 

12/19 ROUND 11 COMMENTS 

GEOLOGIC CROSS SECTION F-F' 

TF NS 2/025 
RECD OtG 13,2019 

Drawn By: M BM ~ 

1------ +-------~c_hec_k_w_B~y_M_JE _ _ ~ ~~wwc 
oate 5124118 ENGINEERING 

FILE, ADD_D5_3_GEO_CROSS_SECTIONS.dwg www.wwceng ineering.com 
K: \Sh~ndan\RI\MAC0\13139\ACAD_WY8.3EC'l.lWGS10WGS_DSIROUND_ 11_COMMENTS\O,OOENOUMIADO_D5_3_GEO_CROSS_SECllONS..dw~ 121912019 2:35: 16 PM rod venlling 

DEQ Ex. 2-259



I-

-ree:5':::::::=\------------------------------------------------------------------------------------i----------~~~~~~~:;::---------~===--=~--- 4000 
4000 - ffi INTERSECTION WITH p6397S.0W 

cc R-12013 578513-AL R-12015 a.. CROSS SECTION L-L' w R-12014 

a.. 1647'--- --t-------1910'-------i----- ----1763'------~--1218'--~-. ~---1498'-6"---~1~---1636'-6"-----
3975 __ J-::---=-=-=-=-'"t-°~=-=-=-=-_!1~99~5r·============!:::========~~===7~rr=-T---~_..._ _____ _.:__ _____ c_:___:'--=-----___ 1l=- '-;TTJA~YYILUODRRCQl1UJJA~RRIRRYY - 11-------------------------- 3975 

( PERMIT BOUNDARY~ 
' 

f 

3950 
-\--,'!---,---_:~----------------------------------------------------------------------------- 3950 

BF BF 

3925 
-\-----------~-------------------------------------------------------- 3925 

) I 
( 

3900 
LLU'_J__ __________ -+-µ~}----------\----------------------------------------------------------------- 3900 

3875 ---------L----------------+~~?>.-~-------------+¾+-+--------~1 -------------------------------------------------------------------------------- 3875 

3850 
BF 

3825 --------L------------~---4~~-------------++~+-----------,~------------------------------------------------------------------------ 3825 

3800 _______ _J_ ___________ _..,,,...j,...j,~.+------------+--l:::~t-------------\--------------------------------------------------------------------- 3800 

:iii:: w cc w w cc 2! (.) 
3775 

3775 cc w w ::) 
I- C!J 

I I 

<t z ..J 
~ 

(/'j 0 
3750 

3750 DZ 

--------

3725 MON 
-~-=~---------------------------- ------- 3725 

r--h+:--+----------------

3700 --------t------------++++------------+~+-+---------------__:::==:___ ________ i ___ tnt,------------, ----------------------------- 3700 

--------l-------------++++-------------LLLL----------------------------+---77f77----------------\S, ----------------------1,"~J:lJJJ---- 3675 3675 c-

B A 
., ., 

D 

E 

J7 L - -ft'-"'-'-""-''""' w'---""""1~1gBs6.0P 

N. 

I&! 181 89/lOW 
P1627•7.0W 

.,P-i2J';15.0W PST/OS.OW 

__/ ~'1~;;;;;;:---'.'::'";oo•:• •:;.• ' P52711 .0W f'\13497,0W 
/ P52707.0W 

( ✓ • P~410 . 

._.~ :19.0 ·w.::82120.0W .• I&! I&! •• 
P186820.o P\4a~_ow . , . ~ 93051,o,,,f · P1066W.OW 

D' 
P38763,0W 

l qoo 3.,oo •po e'Joo 

GRAPHIC SCALE (FEET) 

R.85W. R.84W. 

F G "' -• 

H 

t' 

"",;" 

o,rn 
0 

o"~" -• 
:, K 

o on,..,, 

• .,, 

o• 

ROCKf====j 

3575 

COAL 
CLAYc==c=J 

~ ------------------------------ 3550 

-. T . 
57 

3525 o- N. 
~ 

- o-
o-

~ 1'5l'21.QW ·-
3500 

CROSS SECTION G-G' 
SCALE: HORIZ. 1" = 500', VERT. 1" = 25' 

LEGEND 
---- BROOK MINE PERMIT BOUNDARY D CLAYSTONE/SILTSTONE 

c:--.-- CROSS SECTION SEGMENT SHOWN ON THIS SHEET ~ SANDSTONE 

--_,,..-- POTENTIOMETRIC SURFACE (CARNEY) ~ BAKED/FUSED/CLINKER 

-~_,,..-- POTENTIOMETRIC SURFACE (MASTERS) ~ DIETZ BEDS 

_....,._,,..-- SEO WATER LEVEL ~ MONARCH COAL 

FAULT 

- - - INFERRED FAULT 

!CRN! CARNEY COAL 

IE HISTORIC MINING 

MASTERS COAL "'""-$- EXPLORATION BOREHOLE 

P71814.0W 18] 

578418-CRN EI) 

STATE ENGINEER'S OFFICE PERMITTED 
WATER WELL 

MONITOR WELL 

rr, ALLUVIUM/COLLUVIUM AND/OR 
~ COLLUVIUM WITHIN CHANNEL BOTTOMS 

UNKNOWN COAL SEAM (STRINGER) 

'"''·" o HISTORIC EXPLORATION BOREHOLE 

NOTES: """'·" A MONITOR WELL - ALLUVIUM 

00-13. WOGCC OIL OR GAS WELL 

·-•200,-coRE • CORE HOLE 

1) REFER TO TABLE DS.3-1 FOR STRATIGRAPHIC NOMENCLATURE. 
2) CONTACTS DASHED WHERE INFERRED. 
3) COAL SEAM POTENTIOMETRY FROM EXHIBITS D6.2-2 AND D6.2-3. 
4) REFER TO ADDENDUM DS-8 FOR SEO LITHOLOGY LOGS. 

CERTIFICATE OF GEOLOGIST 
I, Michael J. Evers, hereby certify that this drawing was 

prepared by myself or under my direct supervision and that it 
correctly represents the conditions described in the accompanying 
application which is provided to meet the requirements of the 
Wyoming Environmental Quality Act and its regulations. 

Disclaimer: Well completion data from the SEO database 
are included in this cross section at agency request. These data 
have not been verified. 

BR_OOKMINE 

co 
REVISIONS ADDENDUM DS-3 

t-cDc---a-te--,-----,D::-e-s-c..,,i-pt:cio-n---; EXHIBIT 2 

06/18 ROUND 7 COMMENTS 

12/19 ROUND 11 COMMENTS 

SHER,__IDAN COUNTY, WY 

1101 SUGAR,__VIEW DR., STE. 201 
SHER,__IDAN, WY 82801 

SHEET 10 OF 16 

GEOLOGIC CROSS SECTION G-G' 

TFN6 2/025 
R £CD ll1' C 13 , 2 O 19 

Drawn By MBM 

Checked By: MJE 
Date 5/2 4/ 18 

FILE: ADD_D5_3_GEO_CROSS_SECTIONS.dwg www .wwcengineering.com 

K\She(idan\RAIMC0\1 J139\ACAD _ WY(l;l.ECIDWGSIDW3S_D5\ROUNO_ 11_COMMENTSIA.DDENOUM'IAOO_D5_3_GEO_CROOS_SECTIONS.dwg 12/9/2019 3:26:41 Pt.1 rod vemling 
DEQ Ex. 2-260



j 

B A 

C 

l&I l&I 898.0W 
P162767.0W 

D 

., 

. , -
~~ 

!:: 
:!: 
ffi R-13-020 

:!: 
cc 

R-12006 w INTERSECTION WITH 
3975 ---l>.---------------------------------------~ ------...L-L'-CROSS-SECI~.unL--________________________ _ 3975 

'------ ------2735'------- ~----1531 '-- --•-+I-· - -1144'----i, I 
~ TAYLOR QUARRY __j 

-¾-.-+----------'~MIIBOIINDAR._.__ ______________________________________________ _ 
3950 

~ 316' 

3950 

3925 - -'.;----------------------------------------------------------------------------- 3925 

BF 

3900 - - - ---r---------------------------------------------------------------------------- 3900 

3875 's;::------------------------------------------------- 3875 

BF 

r ---------------------------------------------- 3350 

BF 

3825 
BF ~- ~~------j(__ ______ ~:_:::::=::::::::~,,...--._ __ j r ------------------------------------------------ 3325 

3800 

3775 ........ ;:---------------------+ ------------------------------------------ 3775 

-
3750 3750 

... 
::c: 
0 

3725 3725 

C 
cc 
w cc > w -cc > 

3700 a: 3700 w 
::::, w 
C, ::::, 
z C, 
0 z 
I- 0 

3675 3675 

3650 

3625 ----------------------------------------------------+---------------------------------------- 3625 

3600 

----------- ------ ---
------------ CRN ---------------------- --------· 3600 

R.85W. R.84 w. ..,, ..,, 3575 

F G .. , ..,. 

-E • :i 
,, 

3550 
·=• • _, . 

"' PJ - - - --~ • -=• 
0 • .,,._,. 

., ~ ...,, 
3525 . .,,..,, 

""'8·70 

t----------------------------------------- 3500 
_,_,, '· ---' . ~;'~";;;'"~""";;---:';";=~•;w~ / . P52711 .0: PS270l .OW P93497.0W 

( ,; · . PS4to 

_,.__,,,_~~-. -··,,...,.,,_ ·-· 
P106560.0W 

· -- ~ ~ 19.0 -· w.::112129.0W 
P1 M8:.!0 l&I t!iJ l&I ... 

P148304.0W _ .• ~ ~HJW t----------------------------------------- 3475 
D' 

1'3676~.ow 

,C' 

't' 
..... -~· CROSS SECTION H-H' 

SCALE: HORIZ. 1" = 500', VERT.1 " = 25' 

1.ro 3.qDO •-ro 6,00 0 

I 
GRAPHIC SCALE (FEET) .,.. -

LEGEND 
---- BROOK MINE PERMIT BOUNDARY D CLAYSTONE/SILTSTONE 

l]E) SANDSTONE CROSS SECTION SEGMENT SHOWN ON THIS SHEET 

---- POTENTIOMETRIC SURFACE (CARNEY) ~ BAKED/FUSED/CLINKER 

rnr) DIETZ BEDS 

-

-~,,....- POTENTIOMETRIC SURFACE (MASTERS) = 
----- FAULT ~ MONARCH COAL 

- - - INFERRED FAULT fCRN! CARNEY COAL 

•12011-$- EXPLORATION BOREHOLE mm HISTORIC MINING 

p71814_0w ts<J STATE ENGINEER'S OFFICE PERMITTED 
WATER WELL 

ST MASTERS COAL 

57'410.CRN $ MONITOR WELL 
n-, ALLUVIUM/COLLUVIUM AND/OR 
t:....ci COLLUVIUM WITHIN CHANNEL BOTTOMS 

..,,,_,. o HISTORIC EXPLORATION BOREHOLE 

578418-AL ... MONITOR WELL - ALLUVIUM 

UNKNOWN COAL SEAM (STRINGER) 

=•• WOGCC OIL OR GAS WELL 

..,_ C all . CORE HOLE 

NOTES: 
1) REFER TO TABLE D5.3-1 FOR STRATIGRAPHIC NOMENCLATURE. 
2) CONTACTS DASHED WHERE INFERRED . 
3) COAL SEAM POTENTIOMETRY FROM EXHIBITS D6.2-2 AND D6.2-3. 

CERTIFICATE OF GEOLOGIST 
I, Michael J. Evers, hereby certify that this drawing was 

prepared by myself or under my direct supervision and that it 
correctly represents the conditions described in the accompanying 
application which is provided to meet the requirements of the 
Wyoming Environmental Quality Act and its regulations. 

*YoM\1-IG 

BR_,OOKMINE 

co SHERJDAN COUNTY, WY 

1101 SUGAR,YIEW DR, STE. 201 
SHERJDAN, WY 82801 

REVISIONS ADDENDUM D5--3 
1-D-a-te~ ---D-es-c-ri-p-tio-n-- -l EXHIBIT 2 TFH 6 2/02 5 

RECD 1D-25-18 
SHEET 11 OF 16 

06/18 ROUND 7 COMMENTS 

GEOLOGIC CROSS SECTION H-H' 

Drawn By: M BM ~ 

1--+----~~c-= w=~~M=JE:__~ ~~ wwc 
•ate 5/24/18 ENGINEERING 

FILE, ADD_D5_3_GEO_CROSS_SECTIONS.dwg www .wwcengineering.com 

K:\Sheridan'o<AMAC0\\3 l l 9V\CAD_ 3EC\OWGS'DWGS_05V\DDENDIJMIADD_D1i_3_GEO_CROSS_SECTIONS.'-"""J 9111/2016 9;01:35 iW, Oavc johnoon 

DEQ Ex. 2-261



t::: 
:; R13-012 
a: 578417-MST 

- - --<w11.-__ __cR_1_3_-0_1_s ______________________ szs41z-ceN 
4050 

R13-023 

t::: 
:; 
a: 
w 
a. 

P4715.0P P92235.0W 
P65492.0W p W 
P75-1-1-3.0',A11-.' --------------~=68=2=0=1~.0~--

r ··••-ii------- --2831'-----------+--------2335'-- ----~t---------2579'--- -----• t-l •---1333'- - -------1761'-----j 

4025 ---'----------1----\-- ---------------------------------------------------------------------------------------

4000 ------------1-------------\-------------------------------------------------------------------------------------

3975 --------,L..--------------------\------ --f--------"~- --------------------------------------------------------- --------

3950 __ J_ ___ +--J;__J_----l-------------- ------ - -----\----+--------\~----------------------------------------------------------------

3925 

3825 ----
ss ! 

3800 

CRN 

-------------------

----- ----- ---~- --= ------------------'1---------------------------------------------- ----.-- __ .... ___ ------ ------ ------ ------- ------ ----::::::-J.L-C~-----L-CR~-==::: ,_ _______________________________________ _ ----------

a: 
3100 -----U_si---1----------------------------------------------------------------'K:--------------! >~-----------

-a: 
w 
::::, 
Cl 

3675 -------+--1-,++--------------------------------------------------------------t----t:-;;::;:::::-:;::;--;~---------"3!0~ ----------

B A 

•=• 

C 

T. L - ---<"-~"-"='"=·"w'--------<11-"1! 57 
N. 

" P162767.0W 
181 98.0W 

D 

E 

"' M 

"' • 
'l!W,~ 

R-1""""'-CORE 
R-1~ 

.,.P521,15 0W P52706,0W 

__; oW-f;:;;;;-;;---.:":"~-~;=;._ / •· P52711.0W PS2?0l .0W P93497.0W 

( ,/ •. P841 0 

.• 181 181 .· 
P105680.0W 

--- ~ ~1 9.0 · w::82129.0W 

P186B20.D P1463C§l4.0W . ""1"'f8~ 

D' 
P36783.0W 

D 1,500 3,000 4,500 6,000 

R.85 w. R.84 w. 
F G ~, 

0 .... ,,., -• • 

0 ..... ,,. 

-u-n O .. ,.,_,. CROSS SECTION 1-1' 

CLA, 

-------
------- COAL ---

CLAY 

f====j ROCK 

AND 

CLAY 

1-

(P75113.0W) 

CLAY 

SHALE 

SHALE 

SHALE 

ROCK SHALE 

ANOSTONE 

' N 
HALE 

ANDSTONE HALE 

SHALE 

COAL 

SHALE 

ROCK 

SHALE 

M 
SHALE 

SHALE 

ROCK 

ROCK 
SHALE 

4050 

4025 

4000 

3975 

LEGEND 
---- BROOK MINE PERMIT BOUNDARY 

CROSS SECTION SEGMENT SHOWN ON THIS SHEET 

--,--- POTENTIOMETRIC SURFACE (CARNEY) 

-~..--- POTENTIOMETRIC SURFACE (MASTERS) 

--..--- SEO WATER LEVEL -

R12011-$-

FAULT 

INFERRED FAULT 

EXPLORATION BOREHOLE 

p71814 _0w 18) STATE ENGINEER'S OFFICE PERMITTED 
WATER WELL 

573418-CRN $ MONITOR WELL 

"""·" o HISTORIC EXPLORATION BOREHOLE 

D CLAYSTONE/SILTSTONE 

[fil SANDSTONE 

[fil BAKED/FUSED/CLINKER 

fil] DIETZ BEDS 

~ MONARCH COAL 

!CRN ! CARNEY COAL 

~ HISTORIC MINING 

MASTERS COAL 

IT"""1 ALLUVIUM/COLLUVIUM AND/OR 
l::....d COLLUVIUM WITHIN CHANNEL BOTTOMS 

UNKNOWN COAL SEAM (STRINGER) 

,,,,,._., A MONITOR WELL - ALLUVIUM 

OG-13• WOGCC OIL OR GAS WELL 

3950 R-12006-CORE • CORE HOLE 

NOTES: 
1) REFER TO TABLE D5.3-1 FOR STRATIGRAPHIC NOMENCLATURE. 
2) CONTACTS DASHED WHERE INFERRED. 
3) COAL SEAM POTENTIOMETRY FROM EXHIBITS D6.2-2 AND D6.2-3. 
4) REFER TO ADDENDUM DS-8 FOR SEO LITHOLOGY LOGS. 

3925 

3900 

3875 

3850 

3825 

3800 

3775 

3750 

3725 

3700 

3675 

3650 

3625 

3600 

3575 

3550 

3525 

CERTIFICATE OF GEOLOGIST 
I, Michael J. Evers, hereby certify that this drawing was 

prepared by myself or under my direct supervision and that it 
correctly represents the conditions described in the accompanying 
application which is provided to meet the requirements of the 
Wyoming Environmental Quality Act and its regulations. 

Disclaimer: Well completion data from the SEO database 
are included in this cross section at agency request. These data 
have not been verified. 

BR__OOK MINE 
SHER_IDAN COUNTY, WY co 1101 SUGAR_VIEW DR,_, STE. 201 

SHER_IDAN, WY 82801 

REVISIONS ADDENDUM DS-3 
t-:D::-a"'te--,,---D=-es-c-ri,-p"lio- n- ---1 EXHIBIT 2 SHEET 12 OF 16 

06/1 8 ROUND 7 COMMENTS 

12/19 ROUND 11 COMMENTS 

GEOLOGIC CROSS SECTION 1-1' 
TFN6 2/ 025 
RECD DfG 13 ,2019 

Drawn By· MBM 

Checked By: MJE 

Date: 5/24/18 GRAPHIC SCALE (FEETI ... ,,.._,. SCALE: HORIZ. 1"; 500', VERT, 1"; 25' L. _______ _;~ _____ ..J... __ _,_ ____________________________ _. 
FILE: ADD_D5_3_GEO_CROSS_SECTIONS.dwg www _ wwcengineering .com 

K:\Sl\ .. rid ao\RAMAC0 \13139\ACAD _ W'/63EC\D'WGSIDW:::S_D5\ROUND_ 11_COMMENTSV\DOENDUMW)l)_05_3_GEO_CROSS_SECTIONS.dwrl 12/1012019 8:08 :31 AM r<Xl veolling 

DEQ Ex. 2-262



LEGEND 
---- BROOK MINE PERMIT BOUNDARY 

CROSS SECTION SEGMENT SHOWN ON THIS SHEET 

---- POTENTIOMETRIC SURFACE (CARNEY) 
-

-""!!!!!_.,....- POTENTIOMETRIC SURFACE (MASTERS) 

----- FAULT 

- - - INFERRED FAULT 

""°''-$- EXPLORATION BOREHOLE 

p71814.ow r;iJ STATE ENGINEER'S OFFICE PERMITTED 
WATER WELL 

D CLAYSTONE/SILTSTONE 

[fil SANDSTONE 

[filJ BAKED/FUSED/CLINKER 

(1[] DIETZ BEDS 

E§EI MONARCH COAL 

lCRN! CARNEY COAL 

ii} HISTORIC MINING 

MASTERS COAL 

""'"'"" EB MONITOR WELL 
rT, ALLUVIUM/COLLUVIUM AND/OR 
t!..d COLLUVIUM WITHIN CHANNEL BOTTOMS 

"'"·" o HISTORIC EXPLORATION BOREHOLE 

""''""' .t. MONITOR WELL - ALLUVIUM 

- UNKNOWN COAL SEAM (STRINGER) 

oG-13. WOGCC OIL OR GAS WELL 

..,_ ''"" • CORE HOLE 

B A 

·•-

C 

J-; L - ..:::".c:;"'::c'·":::w _ _ _."" 
N. 

@ C!!1 98.0W 
P162767.UW 

M 

P1006800W 

NOTES: 
1) REFER TO TABLE D5.3-1 FOR STRATIGRAPHIC NOMENCLATURE. 
2) CONTACTS DASHED WHERE INFERRED . 
3) COAL SEAM POTENTIOMETRY FROM EXHIBITS D6.2-2 AND D6.2-3. 

D 

E 

• 
,., 

wmi"':::re ·- ll 
R-t"""3 

R.1:,0 

P52706.0W 

P52707.0W 

P186820 .0 
.. l'i!l 181 l'i!l .· · . i::(2129.0W 

P14~304.0W •., ~ 

P36783.0W 

~· 

R.85W. 
F G 

R.84 w. ... 
"i!' 

-• 

H 

.. , 

5lM1&.CON ...,,,._ 
U841a.MST 

1t7S418-_&. 
11~L 

"'Ii" 

-,r 

0 1,500 3,.0.00 4,500 6,000 

GRAPHIC $ CALE (FEEl] 

"'6" 

3950 --~ --------7 --, -------------------~ ~ -----------------------------~ - -----;------------------
~ ~ :== 0 a:w a:w !:: 
a: . oz oz "" 
~ R13-018 R13-019 ~ li;::!: li;::!: ffi 

X X ~ 

3950 

R13-026 

3925 
sss·~---- 11s1 ·-- ~~::::;::1---- ----\1 222s·-------hr-1-- ----------3781' 314' i------ - -1776'----~-i 

3925 

142' 

3900 ---------, ------,-ii-------t-------------------------------------------------------------- 3900 

3875 3875 

3850 3850 

3825 

3800 

3775 3775 

CRN 

3750 3750 

3725 -------+--+--l--~1---------~ 3725 

CRN 

3700 3700 

ss 
CRN 

3675 w 3675 

=== a: 
w 
:) 

3650 z 3650 

0 
I-

3625 3625 

3600 ----------------------------------1~ -------t--t-t---t--------------------------------------l ------------------+--li-l--- 3600 

CRN 

3575 ---------------------------+------H-t+----------------------------------:::========""""'"""'""'!'""'F""'l"--1 3575 

3550 

3525 

0 ... , .. ,. 

CROSS SECTION J-J' 
SCALE: HORIZ.1" = 500', VERT.1" = 25' 

co 
CERTIFICATE OF GEOLOGIST 1---~R_EV_I_S_IO_N_S __ --1 ADDENDUM DS-3 

Date Description EXHIBIT 2 
t--- -+-- - - -'-'------J 

06/18 ROUND 7 COMMENTS 

B~OKMINE 
SHE IDAN COUNTY, WY 

1101 SUGAR,YIEW DR, STE. 201 
SHER._IDAN, WY 82801 

TFN S 2/0 2 5 
RECD 10-25-18 

SHEET 13 OF 16 
I, Michael J. Evers, hereby certify that this drawing was 

prepared by myself or under my direct supervision and that it 
correctly represents the conditions described in the accompanying 
application which is provided to meet the requirements of the 
Wyoming Environmental Quality Act and its regulations. GEOLOGIC CROSS SECTION J-J' 

t-- -+------ - ---l~::~:-~;~::~·~,~~~~~:=------1..,..._..._..,..._..._~ wwc 
Date 5/24/18 ENGINEERING 

FILE: ADD_D5_3_GEO_CROSS_SECTIONS.dwg www.wwcengineering.com 

K:\Sb~l'<lan\RAMACO\13139\AC A.D_ Wi63EC\OWGS\OWGS_DS\ADDENOUM\A.DD _D5_3 _ GEO_ c•mss_SECTIONS,dwg 9111r.l018 9:01 :40 AM da..., jolmsoo 

DEQ Ex. 2-263



w 
I- I-z I- t:: t:: 

Z:i, 1/l- Z:i, Z:i, Z:i, 
ex: ex: :E :!: ex: ex: ex: ex: ex: ex: 
ow , u Ow Ow Ow 

I- t:: I- ::c a. I- t:: ~ ii: ::c a. ::c a. ::c a. 
3800 - -+--e:!:~-----------------------------------jj:!:E----------ii:!:i:---------------------, Cl-ci!~---------,:!:..------------~ ~-S'--------------- ------,C!-ci!~-----------C!-ci! ~ci! 

w 
a. AMBRE-03 AMBRE-04 578409-MST-UB ~ ~ C!l8 BE284-7B ~ ~ &;!Q C!l8 C!l8 C!l8 

t) 

ii:w t:: 
oz :!: 
ti~ ffi 
::c 0. 

3800 
AMBRE-05 

1~-817'- ~+------1479'-----i---765'_____(__447'-i---929'---+-~------2418'--------~--926'-~-+----1284'----+--.-t--------2147'--------t-----1416'----1301· 1~--1182'----i-,-+--772'_____j 

---\-l-~ ~ ------~ ~~~~~-==-c-=c=-=-aa=~-=~=--c;----+--------+--------------------tc-,-'2cr------.------------.--t::c202•r----------------------------------------++ -----f?\'r""F9---'!il75 3775 FAULT TRACE LOCATION FROM 
BARNUM (1983) MODIFIED WITH 
RECENT SUBSURFACE INFORMATION 

190' 

3750 -------~ ~------l-----------------------------------------------------------------------------------------------------------------------------------------, t-t>11--il150 

3725 ----------l-~--l--l-------~ =-------~----------------------------------------------------------------------------------------------------- -------------t--1t-11 3725 

3625 --------------~, CRN 

3500 
I 
I 
I 
I 
I 

3475 

3450 

R.85 W. R.84 W. "'b" 

D F G "ri' "'t'• 

-
B A 

E • 
., 

H 

., "'W-" 

CLAYSTONE 

SANDSTONE 

CLAYSTONE 

COAL 

SANDSTONE 

CLAYSTONE 

SANDSTONE 
~AY-Sl'0NE-

CLAYSTONE 

1<13--012 

, .. ,1 
""'417-<:RN 

0 .,.,..,. 

0 ' --· -·-1>-01• 

', ', ', ', ... 
t 

LEGEND 
---- BROOK MINE PERMIT BOUNDARY 

---• CROSS SECTION SEGMENT SHOWN ON THIS SHEET 

---- POTENTIOMETRIC SURFACE (CARNEY) -

--.,,!!_;,,.-- POTENTIOMETRIC SURFACE (MASTERS) 

a: 
> -a: 
w 
:::> 
C, 
z 
0 
I-

CLAY 

CLAY TONE 

SANDSTONE 

CLAYSTONE 

SILT STONE/ 
CLJ\YSTONE 

COAL 

SILTSTONE/ 
CL.AYSTONE 

SANDSTONE 

CL.AYSTONE 

SILTSTONE 

D CLAYSTONE/SILTSTONE 

(ID SANDSTONE 

(]El BAKED/FUSED/CLINKER 

[§I) DIETZ BEDS 

CRN 

CROSS SECTION K-K' 
SCALE: HORIZ.1" = 500', VERT.1" = 25' 

CERTIFICATE OF GEOLOGIST 

DIETZ/ 
MON 

3700 

3675 

3650 

3550 

3525 

3500 

3475 

3450 

3425 

3400 

BR9OKMINE 
SHER,_IDAN COUNTY, WY 

J-; L - +":c"es~c,:ow::__--;~ 
N. 

FAULT 

INFERRED FAU LT 

~ MONARCH COAL 

(CRNi CARNEY COAL 

I, Michael J. Evers, hereby certify that this drawing was 
prepared by myself or under my direct supervision and that it 
correctly represents the conditions described in the accompanying 
application which is provided to meet the requirements of the 
Wyoming Environmental Quality Act and its regulations . 

co 1101 SUGAR,YIEW DR, STE. 201 
SHER.JDAN, WY 82801 

181 l8l (198.0W 
P162767.0W 

--""'<'. S.O P52700.0W 

_J J~~;;;;;;--..'.."'.'.'.'";""~"'.'.,_" . P52711.0W ?93497.0W 

( 

P52707.0W . _. ~~~:.o .. w_::&.2129.ow 
. ~ 181 181 .-

P1S6S20. P14S:n!"4.0W _, _ '15183057.,ow° . P100680.0W 

......--,-.,,.._,, o..,__,. 
.,,...... 0-.............. 

-.P.,.0 1'5Xl1.(1'N 
"'i.. o-=-

• 
• 

D' P36783.CIW 

... 

t qoo ,,qoo 4,,oo 6, J°o 
0 •-"' 

GRAPHIC SCALE (FEET) 0 

R12011-$- EXPLORATION BOREHOLE mm HISTORIC MINING 

P71814.0W l8J STATE ENGINEER'S OFFICE PERMITTED 
WATER WELL 

MASTERS COAL 

578418-CRN Ef; MONITOR W ELL 
n-, ALLUVIUM/COLLUVIUM AND/OR 
~ COLLUVIUM WITHIN CHANNEL BOTTOMS 

BE32o.78 0 HISTORIC EXPLORATION BOREHOLE UNKNOWN COAL SEAM (STRINGER) 

,,..,,_AL _.. MONITOR WELL - ALLUVIUM 

oo.,,e WOGCC OIL OR GAS WELL 

"'- """ • CORE HOLE 

NOTES: 
1) REFER TO TABLE D5.3-1 FOR STRATIGRAPHIC NOMENCLATURE. 
2) CONTACTS DASHED WHERE INFERRED. 
3) COAL SEAM POTENTIOMETRY FROM EXHIBITS D6.2-2 AND D6.2-3. 

REVISIONS ADDENDUM D5-3 
t-D-at-e~--D-e-s-cr-ipt-io_n _ __, EXHIBIT 2 T F H S 2 / 0 l 5 SHEET 14 OF 16 

06110 RouN01coMMENTs RFr~ 10-?~-18 

GEOLOGIC CROSS SECTION K-K' 

Drawn By: M BM ~ 

ChecKed By: MJE ~~ wwc 
1---+---------+-oa1-.---5-/2-411_8_____, ENGINEERING 

FILE ADD_D5_3_GEO_CROSS_SECTIONS.dwg www.wwcengineenng.com 

K \Sh""'1an\RAMAC0\1 31391ACAD_ W1'83EC'DWGSIDWGS_D5V\DDENDUM\I\DD_D5_3_GEO_CROSS_SECTIONS.a.,g 911112018 9:01 :,2 AM dave jonnsor, 

DEQ Ex. 2-264



3825 

3800 

P41136.0W 

3775 

3750 _ 

3725 

3700 
,., 

SHALE 

$HALE 

SAND 

3675 

SHALE 

3650 

3625 

3600 

3575 

3550 

3525 

3500 

3450 

D 

E 
A 

"·' ., 

~~=°u 
C I / -----'"-;-;;;f;;:; 

T. L 
57 
N. 

.P41.:1 360W 

" P 162767.0W 
~ B93.0W 

D' 

\ I/M6.0P 

2'1.150 

_/'5 .' f's.2711. 

P100060.0W 
P \86820.0 

I 
SQQ 6,0

1
00 3 000 4 ,, 1 500 · 1 'I I 

GRAPHIC SCALE (FEET) 

e 52708.0W P118684.0W Pll3497.0W 

P52707.0W 
P841U.O 

P B2129.0W . ·w.:: " " . • t!i'I "15Ta$!3"7--.ow" P1483U4.0W ... 

P367B3.0W 

R.85W. 

F G 

... 

P19856.0P P52715.0W P52711.0W P52708.0W P8410.0W P93497.0W P118684.0W P71814.0W 

2874'-====== = = ==:::;:::::=-----:- ~592•~,-460'~;::, =---------==-- I 2('16'- I 359-'---,~345',,----2363'---- 2053' 

R.84W. 0 

00~ 

• 

H 

"' 

BEDROCK 

------------ --------------------

0 
g 
0 z 

11:J~FAh 

_J ,J [ 
~ 3v~:;-

CU\Y 

HAl 

.......... U-CRN ----------===----------.._._____ - ·----------==----·------
-------------- CRN -------

' L- ---------~ ---------........ ---·--·---
--:::::. ___________________________ _ ----- __ 

"'!;" 

"SW-" 

.,. 

"''""" 0 

... ,,_., ""'o"'' 0 .. , ... ,. 

0 O --- .. , .-,. 

CROSS SECTION .. L:~• 
" 500' VERT. 1 SCALE: HORIZ. 1 ' 

LEGEND 
MIT BOUNDARY 

BROOK MINE PER NON THIS SHEET 
CROSS SECTION SEGMENT SHOW 

SURFACE (CARNEY) POTENTIOMETRIC 

POTENTIOMETRIC SURFACE (MASTERS) 

---" SEO WATER LEVEL 

_____ FAULT 

-- _ INFERRED FAULT 

N BOREHOLE 

D CLAYSTONE/SILTSTONE 

~ SANDSTONE 

~ BAKED/FUSED/CLINKER 

@] DIETZ BEDS 

~ MONARCH COAL 

!CRN! CARNEY COAL 

R HISTORIC MINING 

-
SHALE/COA 

CRN 

ROCK 

CU\Y 

CU\Y 

ROCK 

R120n-$- EXPLORATIO ' OFFICE PERMITTED 
STATE ENGINEERS 

P71814.0W 0 WATER WELL 

11Ws1Tr I MASTERS COAL AND/OR 

rr-, ALLUVIUM/C~J~~y~UCMHANNEL BOTTOMS 
t:...d COLLUVIUM EAM (STRINGER) 

R-12008.CORE • 

UNKNOWN COALS MONfTOR WELL 

_,_ • '=esoce c ,oMe,=ruee 
HfSTORfC EXPLORATIO NOTES: E D5.3-1 FOR STRATIGRAPHI 

".'.:: Mo,"o' =cc·~'"''"" \\ 1~~~6$,i:\~';.';~~~";,:~~ei,,,~2;:t;;,;';0 ""'·' 
CC OIL OR GAS WELL 3) COAL SEAM p~;NDUM D5-8 FOR SEO LITH OG-13. WOG 4) REFER TO AD 

CORE HOLE 

SHALE 

SANOSTQNEf--~.LE ! 

I SHALE 

SANDSTONE,---- I 

SHALE 

ANOSTQN 

SHAlE 

COAL 

ATE OF GEOLOGIST 
CERTIFIC . that this drawing was 

hereby certify . ·on and that it 
I, Michael J.e,~v;rs~nder my direc.t su~~';;;!"accompanying 

prepared by re:~~ts the conditions descri~:: requirements of the 
correct!~ rep h·Ich is provided to meetd ·ts regulations. r cation w l'ty Act an 1 
0yp~ming Environmental Qua I f m the SEO database 

letion data ro Th se data Disclaimer: Well comp tion at agency request. e ·included in this cross sec are ·r, d 
Qt been verr ie . haven 

I 

I 
I 
I 

I 2517' 

3825 

3800· 

INTERSECTIOON NW[~, 
CROSSSECTI 

1-1 

wzl = 
~~· ----------
0 

!ct I ~· w 

~· I 

I 

I 
I 

I 
I 

I 
I 
I 

Date 
06/18 

12119 

Description 

ROUND 7 COMMENTS 

ROUND 11 COMMENTS 

3'1-25-

36'1'5 

608 

550 

500 

:;'5 

450 

BRQOKMINE 

co SHERJDAN COUNTY, WY 

WDR,STE. 201 1101 SUGAIDRYAlNE WY 82801 
SHER) ' 

ADDENDUM D5-3 
EXHIBIT 2 SHEET 15 OF 16 

GEOLOGIC CROSS SEc;1ON L-L' 

SEGMENT \flfs 21025 

Drawn By MBM 
Checked By: MJ E 

5/24/18 Date 

REeo /Jf r, 13 .201s 

S dwg D5 3 GEo_cRoss_ 3 GEO CROSS_SECTION . D5\ROUND_1I_COMMl=Nlo\AOOl=NOUM\ADD_ - -
ADD D5 - wva3Ecow:;s1ow,:;.s_ 

FILE: - - - AMAC0\13139\AGAD_ . 
K:\SheMan\R 

DEQ Ex. 2-265



B A 
R-1>1l 

·•= 

C 

J7 L - •'°'""'~ec-~"-----1'-<"2.' 
N. 

• 

. -

D 

E 

"' ~-
-121103-COR~ 
R-12001 

I 
8e,2;,5'--------------------------- ----------------a------------------------------------------------------------------------------------------- 3825 

I 
I 

8-,,o,.,o'------------------------------------------• ------------------------------------------------------------------------------------------ 3800 

P118684.0W P841 O.OW P93497 .OW P71814.0W 
I 
I INTERSECTION WITH 

CROSS SECTION G-G' 
INTERSCTION WITH 

CROSS SECTION H-H' 
P65492.0W 
P75113.W P7297.0W 

"77,_5'------------------------~~-,------------------------= = ~ -------------------- ---::-===::-----------,----------;-:::-:-;;;-;-= c-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_- ~~===~;-_-_- -- - ----------------------- 3775 ---~, 359-'---,--a45•.,-~------2053'------~,,--~-------111---- ---------.-~------2172'-7"-------,~-----1945'-5" ,- 684' I 2517' 

750 

725 

700 

650 

625 

Cl 
g 
0 z 

CCAY 

HA 

SANDSTONE 

SANDSTONE 

SHALE/CO 
CRN 

3601H--------+~ AA,-~ +---------------------, ;o;111• STON 

'35l! 

34 

345 

R.85 W. R.84 W. ... 
F G "t;' 

-• 

S E 

e=== =jROCK 

CCAY 

CLAY 

ROCK 

'""ll"" 
"li" ,..,,.,. ,.Jb, 

0 

COAL 

SHALE 

SHALE 

SHALE 

SHALE 

SHALE 

~· 
l------------------------------------------------------------------------------------------ 3750 

::JI 
~ u 
!:ti ~· w 

~· I 
I 
I 
I 

I 
I 

I 

I 
I 

I 
I 

I 
I 
I 

,.._,. 
T. 
57 

OCtO&-T'CN. 

CROSS SECTION L-L' 
SCALE: HORIZ.1" = 500', VERT.1" = 25' 

LEGEND 
---- BROOK MINE PERMIT BOUNDARY D CLAYSTONE/SILTSTONE 

-

CROSS SECTION SEGMENT SHOWN ON THIS SHEET []E) SANDSTONE 

POTENTIOMETRIC SURFACE (CARNEY) 

POTENTIOMETRIC SURFACE (MASTERS) 

SEO WATER LEVEL 

mJ BAKED/FUSED/CLINKER 

! DZ I DIETZ BEDS 

~ MONARCH COAL 

a: w 
2: 
a: 
w 
:::::, 

" z 
0 
I-

3725 

3700 

3675 

(P75113.W) 

3650 

3625 

CCAY 

CRN -~.----.---.. ----::;:.,---------------------
< 

3600 

-------------------"'::..~ 
CLAY 

CCAY 

CCAY 

CERTIFICATE OF GEOLOGIST 
I, Michael J. Evers, hereby certify that this drawing was 

prepared by myself or under my direct supervision and that it 
correctly represents the conditions described in the accompanying 
application which is provided to meet the requirements of the 
Wyoming Environmental Quality Act and its regulations. 

3575 

3550 

3525 

3500 

3475 

3450 

co 
B~OOKMINE 

SI-IER.JDAN COUNTY, WY 

1101 SUGAR._VIEW DR_, STE. 201 
SHER.JD AN, WY 82801 

181 [El 8$6.0W 

J f/21.!5.0W '~t';"';;;""~"w;;....E"a"';";·"w~ . P527n 0~ P93497.0W J .-· P52707.0W PG4iO.U..__ ~ 

----- FAULT 

--- INFERRED FAULT 

!CRN ! CARNEYCOAL 

~ HISTORIC MINING 

MASTERS COAL 

Disclaimer: Well completion data from the SEO database 
are included in this cross section at agency request. These data 
have not been verified 

REVISIONS ADDENDUM D5-3 
t-D_a_t_e~- --D-es_c_r-ip-tio_n __ _, EXHIBIT 2 SHEET 16 OF 16 P16.2767.0W 

P106680.0W 

D' 

( . ~ 29190 _. i:(82129.0W ~\-._ .P.l1814 =----
. 181 181 181 .•· am.ow 

P1 66820 P146304.0W "liTS:lllliHI\IV : . 

P36763.0W . • . (_j' ·. 

-· a:;,, • ...,.,. 
•. &.,. 

0 1,500 3,000 4,500 6,000 

..,,.71 ""'O'·"' o ""'"'·'• 
GRAPHIC SCALE (FEET) ., 0 ,,?,_,., .. ,,.,,_,. 

R12011-$- EXPLORATION BOREHOLE 

P71814.0W IZl STATE ENGINEER'S OFFICE PERMITTED IT, ALLUVIUM/COLLUVIUM AND/OR 
l::'...d COLLUVIUM WITHIN CHANNEL BOTTOMS WATER WELL 

578418-CRN ffi MONITOR WELL UNKNOWN COAL SEAM (STRINGER) 

BE32Q-7B 0 HISTORIC EXPLORATION BOREHOLE 

"'"'·" .A MONITOR WELL - ALLUVIUM 

00-13. WOGCC OIL OR GAS WELL 

R-l2006.CORE • CORE HOLE 

NOTES 
1) REFER TO TABLE D5.3-1 FOR STRATIGRAPHIC NOMENCLATURE 
2) CONTACTS DASHED WHERE INFERRED. 
3) COAL SEAM POTENTIOMETRY FROM EXHIBITS D6.2-2 AND D6.2-3. 
4) REFER TO ADDENDUM D5-8 FOR SEO LITHOLOGY LOGS. 
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RAMACO 
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ADDENDUM DS-5 

Overburden, Roof and 
Floor Sample Analysis Tables 

Brook Mine 
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RAMACO 

October 2014 

SPLITT! Ci Tl~NSII .I·: S l'RENC,·111 
By Method of Bn:11.ilian Disk 

AS I'M D 3967 

Brook Mine 

TFN62/025 
RECD NOV 14,20 14 
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RAMACO 

CLIENT Blacktooth Geological 

LOCATION Sheridan County . Wy 

PROJECT RAMACO Mine 

Page 1 of 1 
Specimen 

ID 
Bonng, Sample No" ~th{ft.) 
R13-019, 150 0-152 0 Rock 
R13-019, 152 0-153 0, Coal 
R13-019, 168 0-169 0, Rock 
R13-023, 110 0-112 0. Rock 

Notes and Comments 

SPLITTING TENSILE STRENGTH 
By Method of Brazilian Disk 

ASTM D 3967 

Diameter Length Mass 
(in.) (in .) (gms) 

2 918 1 520 370 93 
2 992 1 506 217 76 
2 945 1 982 455 31 
2 980 1 404 402 39 

Splitting Tensile Strength=2P/p1LD 
P=Fa1lure Load 
pl= 3 1415926 
D = Sample Diameter 
L = Sample Length 

JOB NO 

DATE TESTED 

Wet Failure Failure 
Density Load Type 

{pcf) (lb) 
139 0 1 165 M 
78 3 653 M 
128 5 534 M 
156 5 2 921 s 

Brook Mine 

2892-01 

10/4/13 HN/BL 

Splitting 
Tensile Strength 

(psi) 
170 
90 
60 

440 

• Failure Type S Single Failure Plane. M Multiple Failure Planes 

ata Entered By 
1ta Checked By 

r1lename 

October 2014 

Bt<~ Date 
~ Date 
BGBD01AA 

11/04/2013 
ll.J !i1 _z ') I ? 

TFN 6 2 /025 
RECD NOV 14,201 4 
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RAMACO 

0 ICLIEN TOA TAFILE/2892/2/PJC TUREi B TDPBRZO 

et., HO(.,il- c-~ .. lu11<~ / 

J.i'!l · I 

Brook Mine 
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RAMACO 

0 ,CLIENTOA TAFILE/21!92/2/PICTURE/STOPSRZ 1 

October 2014 

Rt1-C>l3 
I /0, (.)- I I l () 

Brook Mine 
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RAMACO 

October 2014 

MOISTURE & DENSITY 
ASTM D 2216 & 2937 

Brook Mine 
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RAMACO 

Moisture & Density Determinations 
ASTM D 2216 & D 2937 

CLIENT: Blacktooth Geological 
LOCATION Sheridan County, VVY 

BORING R13-019 R13-019 
SAMPLE DEPTH 150 0-152 .0 152.0-153.0 
SAMPLE NO 
DATE SAMPLED 
DATE TESTED 10/31/13 BL 10/31/13 BL 
ROCK DESCRIPTION Rock Coal 

DENSITY DETERMINATIONS 
Sample Height (IN) 1.520 6.695 
Sample Diameter (IN) 2 918 2.993 
'M of Wet Rock (GMs) 370 93 1000 20 
Sample Volume (CU Ft) 0.00588 0 02726 
WET DENSITY (PCF) 139 0 80.9 
DRY DENSITY (PCF) 126.4 64 7 

MOISTURE DETERMINATIONS 
'M . of Wet Rock & Dish (gms) 338 .74 330 06 
'M . of Dry Rock & Dish (gms) 308 .78 265.36 
Net Loss of Moisture (gms) 29.96 64 70 
'M. of Dish (gms) 8.21 6.52 
'M. of Dry Rock (gms) 300 57 258 .84 
Moisture Content (%) 10 0 25 .0 

Data entered by: SKL Date: 
Date: I \Jtt t 11 
BTMDRAM'c.wK4 

Data checked by:~ 
FileName: 
October 2014 

Brook Mine 

JOB NO 2892-01 
PROJECT NO RAMACO 

R13-019 R13-023 
168 0-169 0 110.0-112.0 

10/31/13 BL 10/31/13BL 
Rock Rock 

5 662 6.492 
2.920 2.985 

1440 70 1901 .10 
0.02194 0.02629 

144 8 159 4 
133 0 147.8 

323 .25 330 96 
297.68 307.45 
25.57 23 51 
8 24 8 36 

289 44 299.09 
88 79 

TFN62/025 
RECD NOV 14,201 4 

11/04/2013 
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RAMACO 

October 2014 

PARIFFIN-COATED DENSITY 
ASTM D 4531-B 

Brook Mine 

TFN 6 2 /025 
RE CD NOV 14,2014 

Addendum DS-5-9 DEQ Ex. 2-285



CLIENT 

RAMACO 

Blacktooth Geological 

Coal 

PARAFFIN-COATED DENSITY 
ASTM D 4531 -8 

JOB NO 2892-01 

SAMPLED SOIL DESCR 
LOCATION RAMACO Mine DATE TESTED 

Sample Info 
Bonng/#/Depth 

R13-023 
110 0-112 0 

Wsa 

164 2 

Wsa 

182 8 

_ ata Entered by , BKL 
Data Checked by ~ 
FileName. BGCD01AA 

October 2014 

Wsw (K) Sp Wax Wet Density (pcf) 

32 4 0 99974 0 89 79 1 

Date 11/01/2013 

Date 11}'1/ I J 

Brook Mine 

11/1/138L 

Moisture Cont (%) Dry Density (pcf) 

20 14 65 9 

Addendum D5-5-10 DEQ Ex. 2-286



RAMACO Brook Mine 

UNCONFINED COMPRESSIVE STRENGTH 
ASTM D 7012 Method D 

TFN62 / 025 
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RAMACO 

CLIENT Blacktooth Geological 

PROJECT RAMACO Mine 

LOCATION Sheridan County. WY 

Specimen 
ID 

Boring D4Wth lft.l 
R13-019 152.0-153 0 
R13-019 168 0-169 0 
R13-023 110.0-1120 

Notes and Comments 

Data Entered By 
Data Checked By 
Filename 

October 2014 

Rock type 
Coal 
Rock 
Rock 

UNCONFINED COMPRESSIVE STRENGTH 
With Stress I Strain Measurements 

ASTM D 7012 . Method D (Previously ASTM D 3148) 

Diameter Length Mass Wet Failure 
(in.) (in.) (gms) Density Load 

(pcf) (lb) 
2.993 6.695 1000 2 80 9 10,250 
2.920 5.662 1440.7 144.8 3.350 
2.985 6.492 1901 1 159.4 24 500 

JOB NO 

DATE TESTED 

Failure Compressive 
Type Strength 

(psi) 
F 1.460 
F •500 
F 3,500 

Brook Mine 

Young's 
Modulus 

(X10"6 psi) 
0 08 
0 05 
0 46 

2892-01 

11/1/13 HN 

Poisson's 
Ratio 

0 182 
0 325 
0 188 

• Indicates regardless of ASTM D 7012 method D sample with UD < 2 0 
was tested and correctton factor for short sample was applied to the calculation 

C=Ca/(0 88+0.24b/h] 
Ca= Failure Load I Surface Area 
b = Sample Diameter 
h = Sample Length 

•• Failure Type: 
S Shear Failure . M Matrix Failure FN Fracture. BeddingN01d Collapse. C Comb1na!lon 

c.•o"'••"" '"••~,"' , 
~ ' 

H Date 
Date 

UCS- S01 

11/01/2013 

lLt.L~ 

TFN62/025 
RECD NOV 14,201 4 
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CII 
'1~ RAMA CO Brook Mine ~, ~ ...... 
;:J ,,,.---~ 1849 Terra Avenue • Sheridan, WY 82801 

;J 'WWC [ NG J N E [ R J N G Phone: 307-672-0761 • Fax: 307-674-4265 
ID www.wwcengineering.com ,;.-,---------------------------- ---~-~ -

I 
}' 

Mr. BJ Kristiansen 
WDEQ/LQD 
2100 West 5th Street 
Sheridan, WY 82801 

August 26, 2013 

RE: BASELINE OVERBURDEN QUALITY SAMPLING AND TESTING FOR THE 
BROOK MINE (TFN 6 2/011) 

Dear BJ: 

The enclosed map illustrates overburden samples sample sites taken in 
coordination with coal coring activities (coal notification CN160) for the Brook Mine, 
Sheridan County, Wyoming. The map illustrates 80 acre areas of interest centered 
around both existing core holes and proposed core holes to be drilled by the end of 3rd 

quarter 2013. The yellow shaded areas represent the acres that coal will be removed 
using auger mining methods. The slot between the yellow areas is where overburden 
will be removed to accommodate the auger mining. Based on discussions with you on 
August 20, 2013, Ramaco can reduce the sampling density of one sample per 80 acres 
(eight per section) so long as samples can reasonably represent the area where the 
slot/highwall is to be constructed for auger mining access. 

Ramaco believes that the reduced baseline sampling frequency is justifiable 
since the method of mining only disturbs a single slot used for access of the auger 
mining equipment which removes the adjacent coal without further disturbance to the 
overburden above or below. Furthermore it is anticipated that overburden removed 
from the slot will be stockpiled and then likely be placed back into the slot in the reverse 
manner that it was removed, thus the material will be placed back into the slot at 
approximately the same elevation that it was removed . 

For the baseline sampling, a composite sample will be collected for every ten
foot interval of overburden drilled . The samples have been and will be collected from a 
combination of drill chips and coring. The baseline samples will be analyzed for the 
parameters listed in Table 1-1 (Appendix I) of Guideline No. 1, using WDEQ 
recommended procedures. 

Please call me with any questions/comments regarding this plan. Ramaco is 
currently drilling; therefore, a prompt response would be appreciated . 

/jgb 
Enclosure: as noted 

gi~ 
Jeff Barron, PE 
Project Manager 

8~fo'i5g~31'Bl~Work\Overburden_analysis\Overburden_Sampling_Plan.docx 

TFN 6 2/025 
RECD NOV 14,2014 
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10/15 ROUND 2 COMMENTS 

,. 
l(ll,;. 

I 

~ ER •_L_J _____ RN-MST 
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OVERBURDEN SAMPLING 
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RAMACO Brook Mine 

Jeff Barron 

From: BJ Kristiansen < bj .kristiansen@wyo.gov> 
Tuesday, April 21, 2015 11:03 AM Sent: 

To: Jeff Barron 
Subject: RE: Overbu rden Sampl ing fo r RAMACO 

Jeff, 

I remember the conversation we had on the 1st of October, back in 2013 . Based on the geology in the area that 
RAMACO was drilling, I agreed to allow chip samples to be taken on 10 foot intervals to represent the overburden 
quality. There were several reasons for this as well as a couple of caveats that would change sampling procedures if 
they were encountered. I summarize our conversation as follows : 

l. Historically, overburden sampling at the Big Horn Coal Mine was performed by the Kiewit company on 10 foot 
intervals when drilling with air only. The geology consisted of interbedded shales and siltstones that were 
typical of the western Powder River Basin. These units are very similar chemically and vertical variation is 
generally slight. 10 foot intervals are adequate to represent the chemistry of the overburden when taking chip 
samples. 

2. It was understood during the phone conversation that sampling procedures would change if a significant change 
in the overburden lithology occurred . The samples would be broken at the intersection point of the two 
differing lithologies to separate them for analysis. New 10 foot intervals would then be taken to top of coal or 
another major change in lithology. 

3. When damp conditions were encountered to the point that water injection had to be activated, the overburden 
sampling would be modified again to allow for a distinct break between wet and dry samples. 

4. If the hole had to be drilled with bentonite mud then full core samples were to be taken to insure that any 
possible contamination from the mud was removed prior to bagging the core for shipment to the analytical lab. 

5. All overburden and interburden materials were to be sampled. The only intervals that would not be sampled 
were the coal intervals that were to be mined. All other materials, regardless of lithology, had to have 
representative samples taken. Coal beds that were not to be mined were also to be sampled as potential acid 
forming or toxin producing materials, as this is the case in many of the mines in the Sheridan area. 

6. LQD reserved the right to make changes in the sampling intervals should circumstances warrant more refined 
sampling. 

Those points, to the best of my recollection, represent the gist of our conversation on October 1 't, 2013. If there is 
anything I forgot, let me know, and we will capture it for the correspondence files. 

-Bj Kristiansen, PG 
Natural Resources Program Principal 
LQO-Oistrict Ill 

From: Jeff Barron f mailto:jbarron@wwcengineering.com] 
Sent: Monday, April 20, 2015 2:57 PM 
To: BJ Kristiansen 
Subject: Overburden Sampling for RAMACO 

BJ, 

TFN 6 2/025 
RECD JUL 30,2015 

I sent an email to you 10/1/2013 with the subject Overburden Quality Sampling which stated : 

1 
J uly 201 5 Addendum DS-6 -4 

DEQ Ex. 2-300



RAMACO Brook Mine 

"As a followup to our phone conversation this morning regarding the overburden sampling and analysis plan (attached), 
I want to thank the state for allowing RAMACO to sample the proposed sites in the plan on 10ft intervals as proposed in 
the plan. " 

Pursuant to Dave Schellinger Comment 2: 

"Appendix OS, Section 05.4. - documentation of protocols that differ from those approved by the Administrator in 
Guideline 1 typically require a signed document by LQD staff, not a request for different procedure signed by the 
company. This issue has been discussed with other mining companies and it has been determined that documentation 
of approval by LQD staff will be required if sampling/analytical protocols differ from those required by standing LQD 
policy. Please provide documentation of LQD staff approval for the 10-ft. overburden sampling interval. " 

Can you provide the written approval that was verbally stated on 10/1/2013. 

Jeff Barron, P.E. I Project Manager 
1849 Terra Avenue I Sheridon, WY 8280 1 
Tel 307-672-076 l I Cell 307-751-1427 
www.wwcenq ineerinq com 

E-Mail to and from me , in connection with the transaction 
of public business, is subject to the Wyoming Public Records 
Act and may be disclosed to third parties . 

2 
July 2015 

TF 6 2/025 
RECD JUL 30,2015 

Addendu mDS-6-5 
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RAMACO Brook Mine 

ADDENDUM DS-7 

Soil Analysis Reports 

TFN 6 2 /025 
RECD NO V 14,2014 

October 2014 Addendum DS-7 - 1 
DEQ Ex. 2-302
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-~e,-Mountain Labs 
IMTCR- MOUNTAIM LABS 

Project: Overburden 

Date Received : 10/17/2013 

Lab ID Sample ID 

S1310273-001 R-12019D 

S1310273-002 R-120190 

S 1310273-003 R-120190 

S1310273-004 R-12019D 

S1310273-005 R-12019D 

S 1310273-006 R-12019D 

S1310273-008 R-12019D 

S1310273-009 R-120190 

S1310273-010 R-120190 

_. 
r -

1673 Terra Avenue , 

Depths 

Feet 

0-10 

10-20 

20-30 

30-40 

40-50 

90-100 

110-120 

120-130 

130-140 

3 These results apply only to the samples tested. 

Sheridan, Wyoming 82801 ph (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington, KY 40507 

Electrical PE PE PE 

pH Saturation Conductivity Calcium Magnesium Sodium 

S.U. % dS/m meq/L meq/L meq/L 

7.6 36.0 2.80 28.4 18.6 7.97 

7.9 68.1 3.55 21.3 38 .7 21.5 

7.9 57.3 3.13 15.6 28.3 18.0 

6.0 75.4 3.00 20.0 29.6 14.5 

6.3 2.39 19.0 20.4 6.28 

5.7 62.9 1.43 7.08 7.52 4.65 

8.2 61.5 1.00 2.68 0.79 7.23 

S; Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ril Z ril Z/SZ/Z ril ~ peuue.os 

Your Environmental Monit Partner 

~ 
Report ID: S1310273001 ~ 

(') 
0 

Date Reported: 12/2/2013 

Work Order: S1310273 

SAR 

1.65 

3.93 

3.85 

2.91 

1.41 

1.72 

5.49 

~ Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ASP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 
I 

tv Miscellaneous Abbreviations : SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~ ___ A-s.-e ___ C0-'\._, _________ _ 

Karen Secor, Soil Lab Supervisor 
Page 1 of 3 

DEQ Ex. 2-303
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,..:r, Yo"' Eov;co,meatal Moaforiag Partae, 
Inter-Mountain Labs--------------------------------------------------------

, ... ,ca- Moow, ... 1w LABS 1673 Terra Avenue , Sheridan , Wyoming 82801 ph : (307) 672-8945 

Project: Overburden 

Date Received : 10/17/2013 

Lab ID 

S1310273-001 

S1310273-002 

S 1310273-003 

S 1310273-004 

S1310273-005 

S1310273-006 

S1310273-008 

S1310273-009 

S1310273-010 

::::c .... r-i,...., 
c-:,::z: 
~ 

en 
:z:~ 
C) -==-c:::, 
-......:» 
.s:,,.c.n 

Sample ID 

R-12019D 

R-12019D 

R-12019D 

R-12019D 

R-12019D 

R-12019D 

R-12019D 

R-12019D 

R-12019D 

These results apply only to the samples tested. 

Depths 

Feet 

0-10 

10-20 

20-30 

30-40 

40-50 

90-100 

110-120 

120-130 

130-140 

Sand Silt 

% % 

54.0 28.0 

20.0 44 .0 

25 .0 43.0 

Soil Analysis Report 

RAMACO 
250 West Main Street, Suite 210 

Lexington, KY 40507 

Clay 

% 

18.0 

36.0 

32.0 

Texture 

Sandy Loam 

Clay Loam 

Clay Loam 

Arsenic Boron 

ppm ppm 

0.17 0.90 

<0.05 0.76 

<0.05 

0.13 

0.40 

0.60 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310273001 

Date Reported: 12/2/2013 

Work Order: S1310273 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

118 <0.02 0.27 

66.9 0.02 0.10 

<0.05 

<0.05 

0.07 

0.28 

0.43 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutral ization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K~A-.S-ec.6VL-Reviewed by: __________________ _ 
Page 2 of 3 

Karen Secor, Soil Lab Supervisor 

DEQ Ex. 2-304
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-~otec-Mooata;, Labs 
INTtill - ""OUHTAIH LA8S 1673 Terra Avenue, Sheridan , Wyoming 82801 ph : (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Project: Overburden Lexington, KY 40507 

Date Received: 10/17/2013 

Total Total T.S. Neutral. T.S. 

Depths Carbon TOC Sulfur AB Potential ABP 

Lab ID Sample ID Feet % % % t/1 000t t/1 000t t/1000t 

S1310273-001 R-12019D 0-10 0.6 0.2 0.38 11.8 33.8 21 .9 

S 131 0273-002 R-12019D 10-20 0.4 0.2 0.18 5.72 22.8 17.0 

S1310273-003 R-12019D 20-30 1.2 0.3 0.26 8.04 69.8 61.8 

S1310273-004 R-12019D 30-40 0.5 0.3 0.23 7.19 12.9 5.74 

S1310273-005 R-12019D 40-50 1.2 0.8 0.17 5.30 37.0 31.7 

S1310273-006 R-12019D 90-100 26.0 25 .8 0.32 9.84 14.5 4.67 

S1310273-008 R-12019D 110-120 2.1 1.6 0.15 4.79 38.8 34 .0 

S1310273-009 R-12019D 120-130 2.1 1.5 0.11 3.44 51.3 47 .8 

S1310273-010 R-12019D 130-140 3.9 1.6 0.08 2.57 193 191 

-
These results apply only to the samples tested . 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Environmental Monito,,,,g Partner 

ReportlD: S1310273001 

Date Reported 12/2/2013 

Work Order: S1310273 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

~~~C6VI.__. 
Reviewed by: ------------------ Page 3 of 3 

Karen Secor, Soil Lab Supervisor 
DEQ Ex. 2-305



RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

I /) _, -
Date : - -

Drillhole ID: _ '-___ J ...... 3~..1c...,c..._ ____ _ 

SAMPLE INTERVAL DEPTH INTERVAL ID COMMENTS 

:S1;;t\~li3 
TFN 6 2/025 
RECD NOV 14,2014 

October 2014 Addendum D5-7 -5 DEQ Ex. 2-306
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, Htec-Mooota;n Labs 
IHTUl. - '"'OUNTAIH L.ADS 

Project: Overburden 

Date Received: 10/17/2013 

Lab ID Sample ID 

S1310277-001 R-12005 

S1310277-002 R-12005 

S1310277-003 R-12005 

S1310277-004 R-12005 

S1310277-005 R-12005 

S1310277-006 R-12005 

S1310277-007 R-12005 

S1310277-008 R-12005 

S1310277-009 R-12005 

S1310277-010 R-12005 

.i::,,. 

1673 Terra Avenue , 

Depths 

Feet 

0-10 

10-20 

20-30 

30-40 

40-50 

50-53 

56-66 

74-85 

85-95 

95-105 

S These results apply only to the samples tested. 

Sheridan, Wyoming 82801 ph : (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington, KY 40507 

Electrical PE PE PE 

pH Saturation Conductivity Calcium Magnesium Sodium 

s.u. % dS/m meq/L meq/L meq/L 

8.0 40.9 3.01 13.0 25.4 18.2 

8.1 46.7 1.18 2.06 4.09 5.66 

7.8 47.9 1.25 2.29 5.38 5.42 

8.3 33.9 1.12 1.87 3.36 5.78 

7.1 58.5 1.31 1.87 3.19 10.2 

6.3 61.5 1.47 1.69 2.69 11 .2 

7.5 70.8 0.61 1.01 1.89 4.39 

8.1 68.0 0.95 1.19 1.91 8.13 

8.5 56.0 0.62 1.18 3.70 5.45 

7.9 61.4 0.92 1.09 3.78 7.75 

0 
C/1 

I 
Abbreviations for extractants: PE= Saturated Paste Ex1ract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ril Z ril Z/SZ/Z ril ~ peuue.os 

Your Environmental MoniL. ... g Partner 

~ 
~ 

Report ID S1310277001 • (') 

0 
Date Reported : 12/2/2013 

Work Order: S1310277 

SAR 

4.15 

3.23 

2.77 

3.57 

6.41 

7.55 

3.65 

6.53 

3.49 

4.96 

--..J 
I Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

(J\ Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_ ~---~---u9--'\.__,---------
Karen Secor, Soil Lab Supervisor 

Page 1 of 3 

DEQ Ex. 2-307
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1673 Terra Avenue. Sheridan. Wyoming 82801 ph : (307) 672-8945 

Project: 

Date Received : 

Lab ID 

S1310277-001 

S1310277-002 

S1310277-003 

S1310277-004 

S1310277-005 

S1310277-006 

S1310277-007 

S1310277-008 

S1310277-009 

S1310277-010 

:::0--1 

'""~ e-:»::z 
c:, 

en 
:z: ~ 
c::::, 

<: ~ 
_ r-..:, 
~ c:.n 
....., 
c::::, -.,:. 

Overburden 

10/17/2013 

Sample ID 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

These results apply only to the samples tested . 

Depths 

Feet 

0-10 

10-20 

20-30 

30-40 

40-50 

50-53 

56-66 

74-85 

85-95 

95-105 

Sand Silt 

% % 

34.0 38.0 

26.0 44.0 

22.0 46 .0 

38.0 40.0 

18.0 34 .0 

34.0 20.0 

13.0 21 .0 

6.0 37.0 

8.0 50.0 

14.0 34.0 

Soil Analysis Report 

RAMACO 

250 West Main Street. Suite 210 

Lexington . KY 40507 

Clay 

% 

28.0 

30.0 

32 .0 

22 .0 

48.0 

46.0 

66.0 

57.0 

42.0 

52.0 

Texture 

Clay Loam 

Clay Loam 

Clay Loam 

Loam 

Clay 

Clay 

Clay 

Silty Clay 

Silty Clay 

Clay 

Arsenic Boron 

ppm ppm 

<0.05 0.30 

0.11 0.14 

0.27 0.49 

0.23 0.27 

0.31 0.89 

0.76 2.36 

0.09 0.96 

0.41 

0.11 0.36 

0.39 0.63 

Abbreviations for ex1ractants: PE= Saturated Paste Ex1ract. H20Sol= water soluble .AB-DTPA= Ammonium Bicarbonate-DTPA. AAO= Acid Ammonium Oxalate 

Your Environmental Monitoring Partner 

Report ID: S1310277001 

Date Reported : 12/2/2013 

Work Order: S1310277 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

1.1 0.03 0.05 

0.5 0.03 0.25 

0.6 0.09 0.45 

0.5 0.06 0.38 

0.7 0.11 1.04 

0.5 0.06 0.76 

0.5 0.06 0.44 

0.47 

0.7 0.11 0.28 

0.6 0.09 0.55 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base. ABP= Acid Base Potential, PyrS= Pyritic Sulfur. Pyr+Org= Pyritic Sulfur+ Organic Sulfur. Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sod ium Percentage 

-k(~~~ Reviewed by: __________________ _ 
Page 2 of 3 

Karen Secor. Soil Lab Supervisor 
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DEQ Ex. 2-308
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--~ Your Environmental Moniton11g Partner 
Inter-Mountain Labs------------------------------------------------------
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1Hn11t - ""ouNrA1M LAIS 1673 Terra Avenue , Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: 

Date Received: 

Lab ID 

S1310277-001 

S1310277-002 

S1310277-003 

S1310277-004 

S1310277-005 

S1310277-006 

S1310277-007 

S1310277-008 

S1310277-009 

S1310277-010 

:::r:1---1 
r'T1""P1 
C":);z: 
c:::11 

en 
:z:: ~ 
c:::, 

--==~ -~ 
""""c.n 
,-..:, 
C) -.s:. 

Overburden 

10/17/2013 

Sample ID 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

R-12005 

These results apply only to the samples tested . 

Depths 

Feet 

0-10 

10-20 

20-30 

30-40 

40-50 

50-53 

56-66 

74-85 

85-95 

95-105 

Total 

Carbon TOC 

% % 

1.4 0.5 

1.2 0.8 

0.8 0.7 

2.8 1.2 

6.4 6.2 

23.3 23.1 

5.1 4.9 

2.3 2.0 

1.4 1.0 

4.4 4.3 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington , KY 40507 

Total T.S. 

Sulfur AB 

% U1000t 

0.15 4.53 

0.08 2.41 

0.09 2.79 

0.07 2.22 

0.33 10.2 

1.18 36.8 

0.15 4.82 

0.20 6.20 

0.04 1.10 

0.23 7.27 

Neutral. T.S. 

Potential ABP 

U1000t U1000t 

69.4 64.9 

33.2 30.8 

9.65 6.86 

133 131 

15.3 5.1 5 

17.8 -19.1 

13.5 8.69 

24.1 17.9 

32.7 31 .6 

7.96 0.69 

5; Abbreviations for ex1ractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310277001 

Date Reported: 12/2/2013 

Work Order: S1310277 

Reflux 

% 

1.12 

Pyr+Org 

AB 

U1000t 

34.9 

Pyr+Org 

ABP 

U1000t 

-17.1 

~ Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 
I 

00 Miscellaneous Abbreviations : SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

<~A--.s..e~ Reviewed by: _________________ _ 

Karen Secor, Soil Lab Supervisor 
Page 3 of 3 
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RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: J 2 - 5' ~ / 2 
DrillholelD: K - } 2 Ob5 
SAMPLE INTERVAL DEPTH 

. C - l 

9<p ·~ 103 

I 
\05 - 105 7 

October 2014 

INTERVAL ID COMMENTS 

( ' 

lO 

coaQ 

coa_ \ 

S !J..1..Ll~'f 

TFN 8 2 /025 
RECD NOV 14,201 4 

Addendum D5-7-9 DEQ Ex. 2-310
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Your Environmental Monitoring Partner 
-ili!iioiiiiiJ,iiiii"!'iiiiiaiiiii~ Inter-Mountain Labs------------------------------------------------------

1673 Terra Avenue , Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: Overburden 

Date Received: 10/22/2013 

Lab ID 

S1310329-001 

S 1310329-002 

S1310329-003 

S1310329-004 

S1310329-005 

S1310329-006 

S 1310329-007 

S 1310329-008 

S 1310329-009 

S1310329-010 

S1310329-011 

S1310329-012 

S1310329-013 

::::0 --t 

""""" C"':l::z: 
C, 

0, 

:z:~ 
c::::» -<-.... 
~ 

-"-> ..,en 

,-.,:, 
~ 

Sample ID 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-59 

65-75 

75-85 

85-95 

95-105 

105-110 

115-125 

132.7-134 

These~ults apply only to the samples tested. 
.J:I,, 

pH 

s.u. 

8.0 

7.9 

8.2 

7.6 

7.1 

6.3 

6.1 

7.9 

7.6 

6.8 

6.3 

7.0 

4.3 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Electrical PE 

Saturation Conductivity Calcium 

% dS/m meq/L 

31 .5 3.14 17.9 

34.0 2.89 14.5 

32.5 2.42 4.93 

43.1 3.21 18.0 

74.0 2.58 5.62 

57.6 1.81 3.85 

56.9 1.75 3.77 

60.9 1.42 2.24 

61 .8 1.09 1.61 

63.3 1.35 1.90 

67.4 1.69 2.49 

59.7 1.68 1.95 

76.5 4.18 14.2 

PE PE 

Magnesium Sodium 

meq/L meq/L 

28.7 15.6 

25.1 12.8 

14.3 8.40 

32.6 13.9 

22 .3 11 .0 

12.7 6.04 

6.91 8.92 

3.55 8.08 

2.41 6.69 

1.98 8.35 

3.98 11 .9 

2.51 12.9 

24.5 32.1 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310329001 

Date Reported: 12/1/2013 

Work Order S1310329 

SAR 

3.24 

2.87 

2.71 

2.76 

2.94 

2.10 

3.86 

4.75 

4.72 

5.99 

6.59 

8.61 

7.29 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~ __ _;_,A,,.s:.e ___ u9-"\_ _________ _ 
Page 1 of 3 

Karen Secor, Soil Lab Supervisor 
DEQ Ex. 2-311
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, ~ lotec-Moootaio Labs------------------------------------------------------
Your Environmental Monitoring Partner 

'" ' c"' •""ouN TA'" L.AltS 1673 Terra Avenue , Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: 

Date Received : 

Lab ID 

S1310329-001 

S 1310329-002 

S 1310329-003 

S1310329-004 

S1310329-005 

S1310329-006 

S1310329-007 

S 1310329-008 

S1310329-009 

S1310329-010 

S1310329-011 

S1310329-012 

S1310329-013 

Overburden 

10/22/2013 

Sample ID 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 

R-12002 
::::c --t 

R-12002 rT1-,, 

R-12002 
c-,::z 
c::, 

en 
:z:~ 
C) c:::~--
~ -~ 

.s:,,.C.JI 

~ 

~ -..i:. 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-59 

65-75 

75-85 

85-95 

95-105 

105-110 

115-125 

132.7-134 

These results apply only to the samples tested. 

Sand Silt 

% % 

66.0 16.0 

60.0 22.0 

60.0 23.0 

32 .0 40.0 

7.0 47.0 

15.0 43.0 

12.0 42 .0 

10.0 39.0 

8.0 39.0 

16.0 31 .0 

18.0 26.0 

10.0 38.0 

14.0 16.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Su ite 210 

Lexington , KY 40507 

Clay 

% 

18.0 

18.0 

17.0 

28 .0 

46.0 

42 .0 

46.0 

51 .0 

53.0 

53.0 

56.0 

52.0 

70.0 

Texture 

Sandy Loam 

Sandy Loam 

Sandy Loam 

Clay Loam 

Silty Clay 

Silty Clay 

Silty Clay 

Clay 

Clay 

Clay 

Silty Clay 

Clay 

Clay 

Arsenic Boron 

ppm ppm 

0.05 0.89 

<0.05 0.89 

0.08 0.25 

<0.05 0.08 

0.11 0.15 

0.70 1.21 

0.76 1.04 

0.10 0.20 

0.19 0.31 

0.17 1.74 

1.17 2.66 

0.12 0.71 

3.14 3.59 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Report ID: S1310329001 

Date Reported : 12/1/2013 

Work Order: S1310329 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

0.6 0.04 <0.05 

0.4 0.03 <0.05 

0.6 0.02 <0.05 

0.4 0.03 0.14 

0.3 0.20 0.40 

0.5 0.11 0.21 

1.1 0.12 0.50 

1.8 0.11 0.19 

0.8 0.12 0.44 

0.7 0.09 0.82 

0.8 0.06 1.03 

0.7 0.13 0.27 

0.4 0.57 1.11 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K~A--.s.£C6).-'\_, Reviewed by: __________________ _ 

Karen Secor, Soil Lab Supervisor 
Page 2 of 3 
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mzmZ/SZ/Zm ~peuu~~s 

,.;:;I_ Yo,c Eovimomeotal Mooitociog Partoe, 
Inter-Mountain Labs------------------------------------------------------

1wTc• - ""ouNT,., .. LAal 1673 Terra Avenue, Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: Overburden 

Date Received 10/22/2013 

Depths 

Lab ID Sample ID FEET 

S 1310329-001 R-12002 0-10 

S 1310329-002 R-12002 10-20 

S 1310329-003 R-12002 20-30 

S 1310329-004 R-12002 30-40 

S1310329-005 R-12002 40-50 

S1310329-006 R-12002 50-59 

S 1310329-007 R-12002 65-75 

S 1310329-008 R-12002 75-85 

S 1310329-009 R-12002 85-95 

S1310329-010 R-12002 95-105 

S1310329-011 R-12002 105-110 

S1310329-012 R-12002 :::0---f 115-125 

S 1310329-013 R-12002 ""'""' 132.7-134 
C":) ::z:: 
c:::, 

en 
:z~ 
C) -==-... 

Cl -~ .4:1,,,c.n 

I'-..> 
c:, -.s:a,. 

These results apply only to the samples tested . 

Total 

Carbon TOC 

% % 

0.4 0.2 

0.4 0.1 

0.7 0.2 

1.2 0.5 

1.5 1.3 

7.8 7.6 

4.8 4.5 

1.8 1.2 

2.8 2.7 

9.4 9.2 

10.2 10.0 

4.4 4.3 

10.6 10.4 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Total T.S. 

Sulfur AB 

% V1000t 

0.19 5.78 

0.17 5.40 

0.03 1.08 

0.22 6.99 

0.15 4.61 

0.20 6.11 

0.17 5.36 

0.06 1.97 

0.14 4.44 

0.25 7.91 

0.70 21 .8 

0.12 3.77 

1.20 37.4 

Neutral. T.S. 

Potential ABP 

V1000t V1000t 

17.2 11 .5 

26.5 21.1 

35.3 34.2 

61 .6 54.6 

23.2 18.6 

18.7 12.6 

28.8 23.4 

45.2 43.2 

11 .9 7.42 

15.2 7.25 

16.4 -5.34 

12.3 8.50 

9.95 -27.4 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310329001 

Date Reported: 12/1/2013 

Work Order: S1310329 

Reflux 

% 

0.69 

0.89 

Pyr+Org 

AB 

V1000t 

21.6 

27.9 

Pyr+Org 

ABP 

V1000t 

-5.16 

-17 .9 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~---~---~---------
Karen Secor, Soil Lab Supervisor 

Page 3 of 3 
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RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: I 2 - S- - / 2 
Drillhole ID : K - / '2, OQ L, 

SAMPLE INTERVAL DEPTH 

-

/\S: f 2v )> 1:z. 

{2.S -133 Cc§o.f 

October 2014 

INTERVAL ID COMMENTS 

I 

RECD NOV 14,2014 

Addendum D5-7- 13 DEQ Ex. 2-314



mzmZ/SZ/Zm ~peuu~~s 

,,~ Your Environmental Monitor,, ,g Partner 
Inter-Mountain Labs------------------------------------------------------

1Mn11t ~MouNTAIH LADS 1673 Terra Avenue , Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: 

Date Received: 

Lab ID 

S1310331-001 

S1310331-002 

S1310331-003 

S1310331-004 

S1310331-005 

S1310331 -006 

S1310331 -007 

S1310331-008 

S1310331-009 

S1310331 -010 

S1310331 -01 1 

::a--t ...., ..., 
C'-.:>:;z 
c::, 

en 
:z:~ 
C) 

c::: - .... 
~ -~ ~c.n 

r-..> 
~ -... 

Overburden 

10/22/2013 

Sample ID 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

These results apply only to the samples tested . 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-55 

60-65 

75-85 

85-95 

95-105 

105-108 

pH 

s.u. 

8.6 

8.1 

7.7 

5.0 

5.7 

6.7 

6.5 

7.2 

8.7 

8.7 

6.7 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Electrical PE 

Saturation Conductivity Calcium 

% dS/m meq/L 

34.0 0.84 1.25 

58.2 2.72 7.63 

60.7 2.84 9.58 

68.8 2.58 6.95 

75.8 2.72 6.43 

72.4 1.90 3.71 

58.7 1.61 3.32 

76.7 1.38 2.19 

71.6 0.68 1,84 

69.8 0.46 0.84 

56.3 0.54 0.80 

PE 

Magnesium 

meq/L 

1.96 

26.9 

34.0 

29.4 

31.5 

11.4 

6.51 

3.40 

7.99 

0.75 

0.54 

PE 

Sodium 

meq/L 

6.71 

16.5 

14.9 

11.7 

13.3 

9.98 

10.1 

10.2 

6.01 

4.62 

4.10 

ReportlD: S1310331001 

Date Reported: 12/1/2013 

Work Order: S1310331 

SAR 

5.30 

3.98 

3.18 

2.75 

3.04 

3.63 

4.56 

6.12 

2.71 

5.19 

5.00 

0 
(.Jl 
~ Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

I 
...... 
-+> 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

4(~A,.s..eC6)-'\___ 
Reviewed by: ------------------

Karen Secor, Soil Lab Supervisor 
Page 1 of 3 

DEQ Ex. 2-315
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, ~ntec-Mo,nta;n Labs----------------------------------------------------Your Environmental Monitoring Partner 

1HTu1. - MouHrA1H LAD S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: Overburden 

Date Received: 10/22/2013 

Lab ID Sample ID 

S1310331-001 R-12003 

S1310331-002 R-12003 

S1310331-003 R-12003 

S1310331-004 R-12003 

S1310331-005 R-12003 

S1310331-006 R-12003 

S1310331-007 R-12003 

S1310331-008 R-12003 

S1310331-009 R-12003 

S1310331-010 R-12003 

S1310331-011 R-12003 

::::0 ..... 

"'" "'" c:-,::z: 
c::, 

en 
:z:~ 
c::,_ 
c::: ... 

c::, 
_....:, 
--=--UI 

t,,J 
c::, -.s:i,. 

These results apply only to the samples tested. 

Depths Sand 

FEET % 

0-10 49.0 

10-20 24.0 

20-30 22.0 

30-40 9.0 

40-50 21 .0 

50-55 10.0 

60-65 18.0 

75-85 14.0 

85-95 10.0 

95-105 10.0 

105-108 32 .0 

Silt 

% 

31 .0 

44.0 

48.0 

33.0 

26.0 

42 .0 

27.0 

34.0 

38.0 

45.0 

40.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Clay 

% 

20.0 

32 .0 

30 .0 

58.0 

53.0 

48.0 

55.0 

52 .0 

52 .0 

45.0 

28.0 

Texture 

Loam 

Clay Loam 

Clay Loam 

Silty Clay 

Clay 

Silty Clay 

Silty Clay 

Clay 

Clay 

Silty Clay 

Clay Loam 

Arsenic Boron 

ppm ppm 

0.13 1.00 

0.06 0.45 

<0.05 0.11 

0.38 0.33 

1.64 2.02 

0.16 0.60 

0.49 1.63 

0.23 0.94 

0.30 0.16 

0.90 0.12 

0.28 5.54 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Report ID S1310331001 

Date Reported : 12/1 /2013 

Work Order: S1310331 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

0.9 0.02 0.11 

2.6 0.12 <0.05 

3.8 0.12 <0.05 

1.5 0.08 <0.05 

0.5 0.13 1.18 

0.6 0.19 1.01 

1.0 0.12 0.57 

0.4 0.19 0.29 

0.6 0.27 0.23 

0.5 0.23 0.73 

0.4 0.13 1.32 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_ ~---~---u9-'\.___---------
Karen Secor, Soil Lab Supervisor 

Page 2 of 3 
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mzmZ/SZ/Zm ~peuu~~s 

,,.~ Your Environmental Monito, .. ,g Partner 
Inter-Mountain Labs------------------------------------------------------

'"n"' •"'oo"rA1H LAI S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Project: 

Date Received: 

Lab ID 

S1310331-001 

S1310331-002 

S1310331-003 

S1310331-004 

S1310331-005 

S1310331-006 

S1310331-007 

S1310331-008 

S1310331-009 

S1310331-010 

S1310331-011 

::a:, .... 

""~ C"')::z 

= 0, =~ ~ < ....... 
c:::, 

_.-..:, 
.,1;,,,UI 

t....:t 
c:::, -.i::,.. 

Overburden 

10/22/2013 

Sample ID 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

R-12003 

These results apply only to the samples tested. 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-55 

60-65 

75-85 

85-95 

95-105 

105-108 

Total 

Carbon TOC 

% % 

0.8 <0.1 

0.1 <0.1 

<0.1 <0.1 

0.5 0.4 

11.3 11.1 

4.0 3.4 

7.6 7.4 

6.3 6.0 

0.9 0.4 

0.8 0.5 

14.7 14.5 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington , KY 40507 

Total T.S. 

Sulfur AB 

% U1000t 

0.01 0.38 

0.09 2.71 

0.09 2.82 

0.15 4.70 

1.11 34.5 

0.43 13.3 

0.46 14.2 

0.22 6.81 

0.07 2.26 

0.07 2.11 

0.36 11.4 

Neutral. T.S. 

Potential ABP 

U1000t U1000t 

61 .8 61.4 

12.3 9.61 

11 .6 8.80 

7.08 2.38 

14.9 -19.7 

45.9 32.6 

14.3 0.03 

17.7 10.9 

42 .9 40.6 

28.1 26.0 

14.8 3.44 

ReportlD: S1310331001 

Date Reported 12/1/2013 

Work Order S1310331 

Reflux 

% 

0.89 

Pyr+Org 

AB 

U1000t 

27.8 

Pyr+Org 

ABP 

U1000t 

-13.0 

<-f1 Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 
--.J 

I 

...... 

°' 
Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations : SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K~~C0-'\__, 
Reviewed by: ------------------ Page 3 of 3 

Karen Secor, Soil Lab Supervisor 
DEQ Ex. 2-317



RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: I 2- - 7 - } 2 

Drillhole ID: R - I 2 Q O 3 
SAMPLE INTERVAL DEPTH 

( D Ci,, I 

Ca O -- Co £1 - 7 

,al- 113 {' 04: / 

October 2014 

INTERVAL ID COMMENTS 

- :;.:, 

p 

s IJ;: I :2.1 9;L 

TFN 6 2/025 
RECD NO V 14 ,2014 

Addend um DS-7 - 1 7 DEQ Ex. 2-318



0 
() 
~ 

0 
cJ' 
(1) 
'1 

l'v 
0 ...... 
~ 

> 
0. 
0. 
(1) 

::i 
0. 
~ 

3 
0 
(/1 

I 

---J 
I ...... 

00 

Project: 

Date Received : 

Lab ID 

S1310332-001 

S 1310332-002 

S1310332-003 

S 1310332-004 

S1310332-005 

S1310332-006 

::::O-t 
'""..., c-:,:z: 
c:, 

en =~ c::, 
c::-

c::» 
-r...:t 
-""" UI 

1673 Terra Avenue, 

Overburden 

10/22/2013 

Depths 

Sample ID FEET 

R-12001 0-10 

R-12001 10-20 

R-12001 24-30 

R-12001 30-40 

R-12001 45-55 

R-12001 60-69 

These results apply only to the samples tested . 

Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Electrical PE PE PE 

pH Saturation Conductivity Calcium Magnesium Sodium 

s.u. % dS/m meq/L meq/L meq/L 

8.2 39.1 1.21 1.97 4.50 6.30 

7.4 51.2 0.86 2.85 5.02 2.59 

6.2 44.6 2.27 20.0 27.4 5.21 

6.2 71 .5 1.85 10.3 17.9 3.84 

6.8 68.8 1.30 3.33 6.72 6.64 

7.2 75.8 0.84 1.29 1.80 6.23 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Environmental Monitoring Partner 

Report ID: S 1310332001 

Date Reported: 12/1/2013 

Work Order: S1310332 

SAR 

3.50 

1.31 

1.07 

1.02 

2.96 

5.01 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations : SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~ ___ A...:s:..e ___ CA9-'\......., _________ _ 
Page 1 of 3 

Karen Secor, Soil Lab Supervisor 

~ 
~ 
(") 

0 

DEQ Ex. 2-319



,,~, Your Environmental Manito," ,g Partner 
Inter-Mountain Labs----------------------------------------------

, .. ,u1. - lilltouNTA1w LA.BS 

Project: 

Date Received: 

Lab ID 

S 1310332-001 

S1310332-002 

S1310332-003 

S1310332-004 

S 1310332-005 

S 1310332-006 

:::a--1 ,..,...., 
c-:>2: 
~ 

C7) 

:Zr-..:> 
c::, 
c:::-.. 

C, -~ ..,:,,. c.n 

Overburden 

10/22/2013 

Sample ID 

R-12001 

R-12001 

R-12001 

R-12001 

R-12001 

R-12001 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph : (307) 672-8945 

Depths Sand 

FEET % 

0-10 43.0 

10-20 22.0 

24-30 26.0 

30-40 5.0 

45-55 14.0 

60-69 12.0 

Silt 

% 

26.0 

45.0 

41 .0 

44.0 

34.0 

26.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Clay 

% 

31 .0 

33.0 

33.0 

51 .0 

52.0 

62.0 

Texture 

Clay Loam 

Clay Loam 

Clay Loam 

Silty Clay 

Clay 

Clay 

Arsenic Boron 

ppm ppm 

<0.05 0.35 

<0.05 0.76 

0.23 2.75 

0.66 0.95 

0.20 1.31 

<0.05 1.71 

ReportlD: S1310332001 

Date Reported: 12/1/2013 

Work Order: S1310332 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

1.5 <0.02 0.09 

8.7 0.03 <0.05 

17.1 0.02 0.09 

0.6 0.10 0.40 

0.9 0.13 0.89 

0.4 0.10 0.37 

c, These results apply only to the samples tested . 
(.11 

I 

---l 
I ...... 

IO 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations : SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~ ___ A--S-e ___ C-0-'\__. _________ _ 
Page 2 of 3 

Karen Secor, Soil Lab Supervisor 
DEQ Ex. 2-320



mzmZ/SZ/Zm ~peuu~~s 

,.,~ Your Environmental Monito, .. ,g Partner 
Inter-Mountain Labs------------------------------------------------------

1Hna-"'ou"r"1" LA.I S 

Project: 

Date Received: 

Lab ID 

S1310332-001 

S1310332-002 

S1310332-003 

S1310332-004 

S1310332-005 

S1310332-006 

::a --t r-r,...,, 
C"":I ::z 
c:::, 

en 
:z:~ 
c::::, 
c::-.... 

c::, 
__., r....:, 
.i:a,.U'I 

Overburden 

10/22/2013 

Sample ID 

R-12001 

R-12001 

R-12001 

R-12001 

R-12001 

R-12001 

1673 Terra Avenue , Sheridan , Wyoming 82801 ph : (307) 672-8945 

Total 

Depths Carbon TOC 

FEET % % 

0-10 0.9 <0.1 

10-20 0.4 <0.1 

24-30 0.7 0.5 

30-40 1.9 1.7 

45-55 6.1 5.9 

60-69 5.8 5.6 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Total T.S. 

Sulfur AB 

% U1000t 

<0.01 <0.01 

0.02 0.69 

0.65 20.2 

0.18 5.53 

0.33 10.4 

0.12 3.81 

Neutral. 

Potential 

U1000t 

81.2 

32.3 

19.8 

19.4 

21 .5 

15.5 

T.S. 

ABP 

U1000t 

81 .2 

31 .6 

-0.35 

13.9 

11 .2 

11 .7 

ReportlD : S1310332001 

Date Reported: 12/1/2013 

Work Order: S1310332 

c, These results apply only to the samples tested . 
(J1 

I 

-.J 
I 

tv 
0 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

~~A,-:s:..eC6:V\__, Reviewed by: _________________ _ 

Karen Secor, Soil Lab Supervisor 
Page 3 of 3 

DEQ Ex. 2-321



RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: I 2. - lz - I 2 
Drillhole ID: R ._ ) 2 Q Q \ 

SAMPLE INTERVAL DEPTH INTERVAL ID · COMMENTS 

o-- 5 > I 

Z.O -P{ < coa \1) S:aal 
s 

( 

~c ~· --~~~ ~-------::!-------------
tJo 

r 

Coo..\ 

.. .. 
' ---------- ----------------.• \ · . ·•, - - -------- ----------------

TFN 6 2 /025 --
RE CD NOV 14,2014 

' October 2014 Addendum D5-7 -21 DEQ Ex. 2-322
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0 er 
(I) 
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t\J 
0 ...... 
-+> 

~nte<-Mo,nta;n Labs 
IHTC" - "'OUN TAIH LA8 S 

Project: 

Date Received: 

Lab ID 

S1310345-001 

S1310345-002 

S1310345-003 

S1310345-004 

S1310345-005 

S1310345-006 

S1310345-007 

S1310345-008 

S 1310345-009 

:::::0 ....... 

""' ~ C"':>::z 
c:::, 

a, 
::Z::N 
c:::, 
<-... 

c:::, -~ .&:,,,,c:.n 

,-.:, 
c:::, -~ 

Overburden 

10/23/2013 

Sample ID 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

1673 Terra Avenue, 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-65 

65-71 

89.5-96 

o These results apply only to the samples tested. 
(.Jl 

Sheridan , Wyoming 82801 ph : (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington, KY 40507 

Electrical PE PE PE 

pH Saturation Conductivity Calcium Magnesium Sodium 

s.u. % dS/m meq/L meq/L meq/L 

8.0 32.4 1.29 6.21 4.84 2.38 

8.2 40.8 1.10 3.46 4.15 2.28 

7.5 35.5 1.23 3.76 5.21 2.82 

8.3 27.6 1.04 3.64 4.46 1.70 

8.4 28.4 0.94 3.58 3.70 1.48 

8.1 29.9 1.00 3.65 3.87 1.89 

6.7 42.3 1.77 6.48 8.98 3.58 

6.6 48 .8 1.24 3.76 4.54 3.91 

8.3 53 .5 0.81 1.09 0.74 4.76 

I 

-...J Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ril Z ril Z/SZ/Z ril ~ peuue.os 

Your Environmental Monito .... g Partner 

~ 
Report ID: S1310345001 ~ 

() 
0 

Date Reported: 12/1/2013 

Work Order: S1310345 

SAR 

1.01 

1.17 

1.33 

0.84 

0.78 

0.97 

1.29 

1.92 

4.98 

I 

t\J 
t\J 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~ ___ A,.s..e ___ u9-'\..__., _________ _ 
Page 1 of 3 

Karen Secor, Soil Lab Supervisor 
DEQ Ex. 2-323
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ril Z ril Z/SZ/Z ril ~ peuue.os 

, .Ml,tec-Moootaio Lab, 
IMTCA - MOUMTAIH LAB S 

Project: 

Date Received : 

Lab ID 

S1310345-001 

S 1310345-002 

S 1310345-003 

S 1310345-004 

S 1310345-005 

S 1310345-006 

S1310345-007 

S 1310345-008 

S 1310345-009 

::::00---4 

'""'"" CJ ::z:: 
c:::, 

en 
:z:""-> 
c:, 

c:::~ 
_r...:, 
.,1:1,,c.n 

-

Overburden 

10/23/2013 

Sample ID 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

1673 Terra Avenue , 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-65 

65-71 

89.5-96 

These results apply only to the samples tested. 

Sheridan, Wyoming 82801 ph: (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Sand Silt Clay Texture Arsenic Boron 

% % % ppm ppm 

64.0 21 .0 15.0 Sandy Loam <0.05 0.29 

44.0 35.0 21.0 Loam <0.05 0.25 

54.0 31.0 15.0 Sandy Loam 0.11 0.22 

67 .0 25.0 8.0 Sandy Loam 0.13 <0.05 

80.0 15.0 5.0 Loamy Sand 0.21 0.05 

54.0 33.0 13.0 Sandy Loam 0.37 0.15 

4.0 55.0 41 .0 Silty Clay 1.02 0.37 

10.0 51.0 39.0 Silty Clay Loam 0.36 0.89 

8.0 33.0 59.0 Silty Clay 0.08 0.20 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Environmental Monitoring Partner 

Report ID: S 1310345001 

Date Reported : 12/1/2013 

Work Order: S1310345 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

0.8 <0.02 0.17 

0.3 <0.02 0.31 

0.3 0.02 0.26 

0.3 <0.02 0.21 

0.3 <0.02 0.06 

0.3 0.03 0.29 

0.4 0.05 0.89 

0.4 0.07 0.88 

0.3 0.12 0.75 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K~~u9-'\._. 
Reviewed by: ------------------ Page 2 of 3 

Karen Secor, Soil Lab Supervisor 
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, ~otec-Mo,otaio labs 
IHTCk · MOUNTAIN LAIS 1673 Terra Avenue, Sheridan , Wyoming 82801 ph : (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Project: Overburden Lexington, KY 40507 

Date Received : 10/23/2013 

Total Total T.S. 

Depths Carbon TOC Sulfur AB 

Lab ID 

S1310345-001 

S1310345-002 

S1310345-003 

S1310345-004 

S1310345-005 

S 1310345-006 

S1310345-007 

S 1310345-008 

S 1310345-009 

:::::0 -----t 
r'l"l""l'I 
c-,:z: 
c::, 

en 
:z::....._, 
c:, 

c:::~ -~ .c::-,. c.n 

-

Sample ID 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

AMBRE-04 

These results apply only to the samples tested . 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-65 

65-71 

89.5-96 

% % % V1000t 

1.2 <0.1 0.04 1.14 

0.9 <0.1 0.02 0.75 

1.6 1.6 0.05 1.68 

3.3 0.4 0.02 0.51 

3.4 0.5 <0.01 <0.01 

2.3 0.3 0.05 1.52 

3.0 2.4 0.38 12.0 

4.8 4.4 0.33 10.3 

1.1 0.7 0.11 3.56 

Neutral. T.S. 

Potential ABP 

V1000t V1000t 

91.9 90.7 

82.3 81 .6 

3.85 2.17 

238 238 

245 245 

163 161 

43.8 31 .8 

34.2 23.8 

35.7 32 .2 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Environmental Monitoring Partner 

ReportlD: S1310345001 

Date Reported 12/1/2013 

Work Order: S1310345 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

~~ ~ C6V\._ Reviewed by: _________________ _ 
Page 3 of 3 

Karen Secor, Soil Lab Supervisor 
DEQ Ex. 2-325



00 Brook Mine 
0 RAMACO 
§ 
::i 

[ OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 
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C2I 
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00 

" N 
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N 
C2I 

Mine Site: Ramaco 

Date: l - l S - L \ j 

Drillhole ID: [\. ~ t3 E E. - 0 4 
SAMPLE INTERVAL DEPTH 

r. -

:4 5 - 50 
50 -55> 

71 - ~~"s 

9b - l <O \ 

(0 \ - /0 5 

S l:SO\ ~;to 
October 2014 

INTERVAL ID COMMENTS 

ID 
( ( 

;J 0 

-

TFN62/025 
RE CD NOV 14,2014 

Addendum DS-7-25 DEQ Ex. 2-326



0 
() 
,-+ 
0 
0-
(I) 
"1 

tv 
0 ...... 
~ 

• 0. 
0. 
(I) 
::, 
0. 
C 
3 
0 
(Jl 

I 

---J 
I 

tv 

°' 

1-d. lote,-Moootaio Labs 
IHTUl - MOUNTAIH L.AD S 

Project: 

Date Received: 

Lab ID 

S1310347-001 

S1310347-002 

S1310347-003 

S1310347-004 

S1310347-005 

S1310347-006 

S1310347-007 

S1310347-008 

::J --t 
,1"1 ~ 
CJ :Z:: 
c::::, 

0, 

::.Z:: N 
C) 

<:~ 
-N 
-""'en 

Overburden 

10/23/2013 

Sample ID 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

1673 Terra Avenue, 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-52 

68.9-78.5 

85.9-88 

These results apply only to the samples tested . 

Sheridan, Wyoming 82801 ph : (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Electrical PE PE PE 

pH Saturation Conductivity Calcium Magnesium Sodium 

s.u. % dS/m meq/L meq/L meq/L 

8.0 33 .6 3.04 10.8 21 .8 7.81 

8.3 25.3 1.45 4.24 6.17 3.74 

7.9 46.6 1.37 4.40 6.14 2.98 

7.9 45.6 1.09 3.66 4.49 1.95 

7.4 38.0 1.60 6.00 8.27 2.92 

6.4 54.6 1.71 6.54 9.80 2.77 

7.6 52.8 1.10 2.28 2.06 5.16 

8.1 78 .1 0.82 1.19 0.78 6.18 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Environmental Monitoring Partner 

Report ID: S1310347001 

Date Reported : 12/1 /2013 

Work Order: S1310347 

SAR 

1.93 

1.64 

1.30 

0.97 

1.09 

0.97 

3.51 

6.23 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

-k::"'~A-S-eC6VL-Reviewed by: __________________ _ 
Page 1 of 3 

Karen Secor, Soil Lab Supervisor 
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,fijtt:. lotec-Mo,ota;o Labs 
IMTCA - M O UNTAIH l A IIS 

Project: 

Date Received : 

Lab ID 

S1310347-001 

S1310347-002 

S1310347-003 

S1310347-004 

S1310347-005 

S1310347-006 

S1310347-007 

S1310347-008 

;:::o --t ,...,_, 
C"':)::z: 
CJ 

0) 

::z:......, 
c:::, 

<:~ -~ 
"""' c.:n 

,J:lo, 

Overburden 

10/23/2013 

Sample ID 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

1673 Terra Avenue , 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-52 

68.9-78.5 

85.9-88 

CJ These results apply only to the samples tested . 
CJl 

Sheridan, Wyoming 82801 ph : (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Sand Silt Clay Texture Arsenic Boron 

% % % ppm ppm 

65.0 18.0 17.0 Sandy Loam 0.05 0.76 

74.0 17.0 9.0 Sandy Loam 0.05 0.20 

24.0 51 .0 25.0 Silty Loam 0.09 0.24 

20.0 53.8 26.3 Silty Loam 0.17 0.11 

40.0 35.0 25.0 Loam 0.30 0.32 

14.0 38 .0 48.0 Clay 2.90 1.61 

19.0 38.0 43.0 Clay 0.44 0.39 

6.0 29.0 65.0 Clay 0.79 0.19 

I 

-.J Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

mzmZ/SZ/Zm ~peuu~~s 

Your Environmental Monitoring Partner 

~ 
s::: 
• 

Report ID: S1310347001 (J 
0 

Date Reported : 12/ 1/2013 

Work Order: S1310347 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

0.7 0.03 0.11 

0.1 <0.02 0.26 

0.3 0.02 0.62 

0.3 0.05 0.35 

0.4 0.04 0.50 

0.2 0.13 2.12 

0.5 0.16 0.34 

0.2 0.23 0.50 

I 

tv 
-.J 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

-k(~A,.s.£u9-'\_. Reviewed by: __________________ _ 

Karen Secor, Soil Lab Supervisor 
Page 2 of 3 
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mzmZ/SZ/Zm ~peuu~~s 

~.t:t1: 
Inter-Mountain Labs 

IH TC I\ - M.OUNTA.I N \. AB S 1673 Terra Avenue, Sheridan , Wyoming 82801 ph : (307) 672-8945 

Project: 

Date Received: 

Lab ID 

S1310347-001 

S1310347-002 

S1310347-003 

S1310347-004 

S1310347-005 

S1310347-006 

S 131034 7-007 

S1310347-008 

-4 ,......, ......, ~= c::, 
a, 

::;;a: ......, 
c:::, 

--==~ -~ ~c:.n 
......, 
c= ....., 
. s:a,. 

Overburden 

10/23/2013 

Sample ID 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

AMBRE-03 

These results apply only to the samples tested . 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-52 

68.9-78.5 

85 .9-88 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexi ngton, KY 40507 

Total Total T.S. 

Carbon TOC Sulfur AB 

% % % U1000t 

1.3 0.2 0.06 1.84 

2.7 0.2 0.03 0.92 

1.7 0.5 0.05 1.42 

1.7 0.6 0.06 1.91 

2.6 1.1 0.11 3.51 

6.9 6.7 0.97 30 .4 

2.8 1.3 0.26 8.24 

1.5 1.4 0.24 7.42 

Neutral. T.S. 

Potential ABP 

U1000t U1000t 

92.4 90 .5 

206 205 

94.1 92 .7 

87.4 85.5 

126 122 

16.5 -13.9 

120 112 

14.2 6.73 

Abbreviations for extractants: PE= Saturated Paste Ex1ract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Environmental Monitoring Partner 

Report ID: S1310347001 

Date Reported : 12/1/2013 

Work Order: S1310347 

Pyr+Org Pyr+Org 

Reflux AB ABP 

% U1000t U1000t 

0.97 30.3 -13.8 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutral ization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

-k(~~e.9-'\____, Reviewed by: __________________ _ 
Page 3 of 3 

Karen Secor, Soil Lab Supervisor 
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Brook Mine 
RAMACO 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: l - 18 - l 3 
Drill hole ID: I\ MB R, E - 0 '3 

SAMPLE INTERVAL DEPTH INTERVAL ID COMMENTS 

2 

§ 

Cfn \ 

95.~ - fiB .> cw pi€Cf4c ,4 

IFN82l025 
RECD NOV 14,2014 

Addendum D5-7 -29 
October 2014 

DEQ Ex. 2-330



0 
(") 
rt 
0 
O" 
(l) 
"1 

Iv 
0 ...... 
~ 

• 0. 
0. 
(l) 

::i 
0. 
C 
3 
0 
(.Jl 

I 

--.J 
I 

0J 
0 
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~ 
IHTUt- "'OUNTAI H LADS 

Project: 

Date Received : 

Lab ID 

S1310350-001 

S1310350-002 

S1310350-003 

S 1310350-004 

S 1310350-005 

S 1310350-006 

S 1310350-007 

S 1310350-008 

l'-.:t 
c::, -.s::,,. 

Inter-Mountain Labs 
1673 Terra Avenue, 

Overburden 

10/23/2013 

Depths 

Sample ID FEET 

R-12006 0-10 

R-12006 10-15 

R-12006 65-75 

R-12006 75-85 

R-12006 85-95 

R-12006 95-105 

R-12006 105-115 

R-12006 115-125 

These results apply only to the samples tested. 

Sheridan , Wyoming 82801 ph : (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Electrical PE PE PE 

pH Saturation Conductivity Calcium Magnesium Sodium 

s.u. % dS/m meq/L meq/L meq/L 

8.1 39.5 0.27 2.24 1.07 0.34 

8.3 53.7 0.40 1.54 0.98 1.69 

7.3 51.0 0.43 1.68 1.35 1.57 

7.9 64.4 0.59 2.33 1.97 1.45 

8.0 60.7 0.59 2.56 2.07 1.31 

7.8 60.1 0.80 3.23 3.42 1.86 

7.6 62.6 1.03 3.88 4.64 2.30 

7.6 49.9 1.23 4.31 6.05 2.50 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Environmental Monitoring Partner 

Report ID: S1310350001 

Date Reported: 12/1/2013 

Work Order: S1310350 

SAR 

0.27 

1.51 

1.27 

0.99 

0.86 

1.02 

1.12 

1.10 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations : SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~ ___ A-.s-e. ___ C0-'\__., _________ _ 
Page 1 of 3 

Karen Secor, Soil Lab Supervisor 
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.:lmk Inter-Mountain Labs 
UtTC• • •OUMTAIW LA81 

Project: 

Date Received : 

Lab ID 

S1310350-001 

S1310350-002 

S1310350-003 

S1310350-004 

S1310350-005 

S1310350-006 

S1310350-007 

S1310350-008 

:::::a---1 
r-r, ""Pl ~= c:, 

en 
:Z:N 
c:::, 

-=~ 
-""-' 
~C.l"I 

Overburden 

10/23/2013 

Sample ID 

R-12006 

R-12006 

R-12006 

R-12006 

R-12006 

R-12006 

R-12006 

R- 2006 

1673 Terra Avenue, 

Depths 

FEET 

0-10 

10-15 

65-75 

75-85 

85-95 

95-105 

105-115 

115-125 

These results apply only to the samples tested . 

Sheridan , Wyoming 82801 ph (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Su ite 210 

Lexington , KY 40507 

Sand Silt Clay Texture Arsenic Boron 

% % % ppm ppm 

88.0 9.0 3.0 Sand <0.05 0.11 

<0.05 <0.05 

7.0 42.0 51.0 Silty Clay <0.05 0.49 

7.0 44.0 49.0 Silty Clay <0.05 0.19 

12.0 47.0 41.0 Silty Clay <0.05 0.25 

14.0 39.0 47 .0 Clay 0.19 0.26 

10.0 48.0 42 .0 Silty Clay 017 0.26 

18.0 47.4 34 .6 Silty Clay Loam 0 09 0.20 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, MO= Acid Ammonium Oxalate 

Your Environmental Monitoring Partner 

Report ID S131035000 1 

Date Reported : 12/1/2013 

Work Order: S1310350 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

0.2 <0.02 <0.05 

0.3 0.02 <0.05 

0.7 0.03 0.20 

0.9 0.03 0.22 

0.6 0.07 0.18 

0.7 0.09 0.61 

09 0.08 0 50 

0.5 006 0.35 

Abbreviations used in acid base accounting : T.S.= Total Sulfur. AB= Acid Base, ABP= Acid Base Potential . PyrS= Pyritic Sulfur. Pyr+Org= Pyrltic Sulfur+ Organic Sulfur. Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity. ESP= Exchangeable Sodium Percentage 

-k(~~u9--\___, 
Reviewed by: -----"-------------- Page 2 of 3 

Karen Secor, Soil Lab Supervisor 
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Inter-Mountain Labs------------------------------------------------------

'"'ut- #11\ouNTAIN LABS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph (307) 672-8945 

Project: Overburden 

Date Received : 10/23/2013 

Lab ID 

S1310350-001 

S1310350-002 

S1310350-003 

S1310350-004 

S 1310350-005 

S 131 0350-006 

S 1310350-007 

S 1310350-008 

:::a-t 
'""""T"I 
C"'::l:Z: 
c::::,CD 

:z:t,..:» 
c:::,_ 
,c:: -C) -~ .p,.U'I 

Sample ID 

R-12006 

R-12006 

R-12006 

R-12006 

R-12006 

R-12006 

R-12006 

R-12006 

These results apply only to the samples tested. 

Total 

Depths Carbon 

FEET % 

0-10 0.2 

10-15 <0.1 

65-75 0.7 

75-85 0.7 

85-95 1.1 

95-105 1.8 

105-115 2.3 

115-125 2.5 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Total T.S. 

TOC Sulfur AB 

% % U1000t 

0.1 <0.01 <0.01 

<0.1 <0.01 <0.01 

0.6 0.02 0.75 

0.5 0.03 1.07 

0.6 0.05 1.51 

1.1 0.14 4.34 

1.8 0.27 8.42 

1.4 0.29 9.03 

Neutral. T.S. 

Potential ABP 

U1000t U1000t 

3.03 3.03 

5.52 5.52 

12.4 11 .7 

13.4 12.3 

41 .1 39.6 

59.9 55.6 

46.7 38.3 

89.2 80.1 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Report ID: S1310350001 

Date Reported : 12/1 /2013 

Work Order: S1310350 

Abbreviations used in acid base a=unting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K~A--:s:..ee-<9-'\___ Reviewed by: _________________ _ 
Page 3 of 3 

Karen Secor, Soil Lab Supervisor 

DEQ Ex. 2-333



Brook Mine 

RAMACO 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: I .... 3 - 2-0 \ 3 

Drillhole ID: R - \ 40 0 f2 
SAMPLE INTERVAL DEPTH 

S\3o\\ll 

October 2014 

INTERVAL ID COMMENTS 

- : . ~ \-F:f t;@j:(l~;•s 

~§ &ti~ :::::::1;:~ 
TFN 6 2/025 4 RE CD NO~ 14, 261 · 

Addendum D5-7-33 DEQ Ex. 2-334
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-.dt Inter-Mountain Labs 
INT U,• MOUNTAI H LAD S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Project: Overburden 

Date Received: 10/23/2013 

Depths 

Lab ID Sample ID FEET 

S1310351-001 R13-012 0-10 

S1310351-002 R13-012 10-20 

S1310351-003 R13-012 20-30 

S1310351-004 R13-012 30-40 

S1310351-005 R13-012 40-50 

S1310351-006 R13-012 50-60 

S1310351-007 R13-012 60-70 

S1310351-008 R13-012 70-80 

S1310351-009 R13-012 80-90 

S1310351-010 R13-012 90-100 

S1310351-011 R13-012 100-110 

S1310351-012 R13-012 ::::0 ...... 110-120 """ ..., 
S1310351-013 R13-012 c-:,::z 120-1 24 

Cl! 
S1310351-014 R13-012 CD 141-151 ::z::,..,,, 
S1310351-015 R13-012 c:, 151-156.5 

c::::~ 
S1310351-016 R13-012 _ ....., 162-163 

.s:,.U'I 

....., 
c:::, -. s:,,. 

These results apply only to the samples tested . 

pH 

s.u. 

7.9 

8.0 

8.1 

8.2 

8.2 

8.2 

8.2 

7.6 

7.8 

8.0 

6.6 

7.3 

7.5 

8.6 

7.9 

8.8 

Soil Analysis Report 

RAMACO 

250 West Main Street, Su ite 210 
Lexington , KY 40507 

Electrical PE 

Saturation Conductivity Calcium 

% dS/m meq/L 

42.1 0.49 3.00 

33.2 0.43 2.61 

49.1 0.41 1.95 

53.3 0.35 1.42 

45.7 0.35 1.48 

47.2 0.34 1.62 

37.2 0.26 1.24 

36.2 1.26 5.72 

44.8 1.30 6.02 

32.0 1.21 5.22 

36.8 2.78 20.5 

44.7 1.66 5.97 

56.1 1.49 5.09 

65.2 0.59 1.48 

53.8 0.65 1.27 

77.1 0.57 1.19 

PE PE 

Magnesium Sodium 

meq/L meq/L 

2.30 0.57 

1.98 0.63 

1.79 0.83 

1.42 0.69 

1.46 0.81 

1.39 0.99 

1.47 0.60 

8.80 1.28 

9.67 0.98 

8.25 1.45 

31.0 2.19 

11.9 3.97 

8.93 4.40 

3.10 3.49 

1.36 5.28 

1.92 4.84 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

mzmZ/SZ/Zm ~peuu~~s 

Your Environmental Monitoring Partner 

ReportlD: S1310351001 

Date Reported: 12/1/2013 

Work Order: S 131 0351 

SAR 

0.35 

0.41 

0.61 

0.58 

0.67 

0.80 

0.52 

0.48 

0.35 

0.56 

0.43 

1.33 

1.66 

2.31 

4.60 

3.88 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~ ___ A,.s..e ___ c...9-'\__, _________ _ 

Karen Secor, Soil Lab Supervisor 
Page 1 of 3 
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ril Z ril Z/SZ/Z ril ~ peuue.os 

illil.,,tec-Moootaio Labs-----------------------------------------------------
Your Environmental Monitoring Partner 

> 
0. 
0. 
(1> 

::3 
0. 
C 

'"ru.-#11\ouHTAIH LAaS 1673 Terra Avenue , Sheridan , Wyoming 82801 ph : (307) 672-8945 

Project: 

Date Received : 

Lab ID 

S1310351-001 

S1310351-002 

S1310351-003 

S1310351-004 

S1310351-005 

S1310351-006 

S1310351-007 

S1310351-008 

S1310351-009 

S1310351-010 

S1310351-011 

S1310351-012 

S1310351-013 

S1310351-014 

S1310351-015 

S1310351-016 

Overburden 

10/23/2013 

Sample ID 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 
:::1::1 -t 

R13-012 '"" ..,., c:-.:t:z 
R13-012 c:, 

0, 

R13-012 ::z::~ 
c::I 

R13-012 -==----~ 
-"' .s:,,.c.n 

"' ~ --~ 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-90 

90-100 

100-110 

110-120 

120-124 

141-151 

151-156.5 

162-163 

These results apply only to the samples tested. 

Sand Silt 

% % 

26.0 25.0 

59.0 24.0 

9.0 52 .0 

4.0 52 .0 

33.0 26.0 

7.0 55.0 

30.0 29.0 

8.0 57.0 

32 .0 41 .0 

50.0 31 .0 

45.0 32.0 

26.0 31 .0 

19.0 32.0 

4.0 49.0 

8.0 46.0 

5.0 32.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Clay 

% 

49.0 

17.0 

39.0 

44.0 

41.0 

38.0 

41.0 

35.0 

27.0 

19.0 

23.0 

43.0 

49.0 

47.0 

46.0 

63.0 

Texture 

Clay 

Sandy Loam 

Silty Clay Loam 

Silty Clay 

Clay 

Silty Clay Loam 

Clay 

Silty Clay Loam 

Clay Loam 

Loam 

Loam 

Clay 

Clay 

Silty Clay 

Silty Clay 

Clay 

Arsenic Boron 

ppm ppm 

0.17 0.81 

0.08 0.56 

<0.05 0.34 

<0.05 0.39 

<0.05 0.78 

<0.05 0.31 

<0.05 0.30 

<0.05 0.35 

0.08 0.34 

<0.05 0.33 

0.25 1.69 

0.24 1.03 

0.40 1.79 

0.10 0.34 

<0.05 1.14 

<0.05 0.41 

s 
0 
c;, Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

I 

Report ID: S13 10351001 

Date Reported : 12/1/2013 

Work Order: S1310351 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

2.1 <0.02 0.08 

0.3 <0.02 <0.05 

0.4 <0.02 <0.05 

0.6 <0.02 <0.05 

0.4 <0.02 0.09 

0.4 <0.02 <0 .05 

0.4 <0.02 <0 .05 

0.4 0.16 0.26 

0.3 0.14 0.14 

0.3 0.07 0.18 

0.5 0.08 0.17 

0.3 0.06 1.00 

0.4 0.08 1.28 

0.3 0.08 0.20 

0.4 0.07 1.10 

0.6 0.10 0.18 

-;--J Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

~ Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

.J<~~~ Reviewed by: __________________ _ 
Page 2 of 3 

Karen Secor, Soil Lab Supervisor 
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mzmZ/SZ/Zm ~peuu~~s 

-~ Yo"' Eo,;co,meotal Mooforiog Partae, J.m:t Inter-Mountain Labs-------------------------------------------------------
'"rn.-MouHrA1H LADS 1673 Terra Avenue, Sheridan , Wyoming 82801 ph : (307) 672-8945 

Project: 

Date Received : 

Lab ID 

S1310351-001 

S1310351-002 

S1310351-003 

S1310351-004 

S1310351-005 

S1310351-006 

S1310351-007 

S1310351-008 

S1310351-009 

$1310351 -010 

S1310351-011 

S1310351-012 

S1310351-013 

S1310351-014 

S1310351-015 

S1310351-016 

Overburden 

10/23/2013 

Sample ID 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 

R13-012 ::a ..... 
r'T1 ""1"1 

R13-012 c-;,::z 
c:::11 

R13-012 a, 
:z: ~ 

R13-012 C) 

c:::: --~ _.. ,...,, 
.,1:o,,c.n 

r....:, 
~ _.. 
.s:,,. 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-90 

90-100 

100-110 

110-120 

120-124 

141-151 

151-156.5 

162-163 

These results apply only to the samples tested . 

Total 

Carbon TOG 

% % 

0.5 0.2 

0.3 <0.1 

0.4 0.2 

0.3 0.2 

0.3 0.1 

0.4 0.2 

0.6 0.2 

1.4 0.6 

1.1 0.6 

2.7 0.7 

4.0 3.7 

6.8 5.5 

8.0 7.8 

1.4 1.0 

6.3 6.2 

2.2 2.1 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Total T.S. 

Sulfur AB 

% U1000t 

0.39 12.2 

0.02 0.65 

0.02 0.50 

0.03 0.92 

0.01 0.47 

0.01 0.35 

<0.01 <0.01 

0.09 2.70 

0.19 5.80 

0.07 2.20 

0.94 29 .5 

0.72 22.5 

0.88 27.4 

0.09 2.81 

0.14 4.47 

0.27 8.31 

Neutral. T.S. 

Potential ABP 

U1000t U1000t 

27.5 15.4 

20.9 20.3 

14.6 14.1 

5.01 4.09 

17.1 16.7 

17.4 17.0 

29.8 29.8 

69.6 66.9 

48.9 43.1 

166 164 

26.1 -3.42 

113 90 .6 

20.3 -7.13 

32 .6 29.7 

10.8 6.37 

7.72 -0.59 

Abbreviations for ex1ractants : PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310351001 

Date Reported : 12/1/2013 

Work Order: S1310351 

Reflux 

% 

0.88 

Pyr+Org 

AB 

U1000t 

27.5 

Pyr+Org 

ABP 

U1000t 

-7.19 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: Page 3 of 3 
Karen Secor, Soil Lab Supervisor 

DEQ Ex. 2-337



RAMACO 
Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: 8 - B - 20 \ j 
Drillhole ID: R \ ~ - 0 12 
SAMPLE INTERVAL DEPTH 

t2.J - 14\ 

,t 5"l,. 5 - t 4 2 

INTERVAL ID 

-

tfu'2, - /'ff\7 llo CR'.'R.~ 29 

October 2014 

COMMENTS 

C:oa, I ZQ1:1l 

eec ,lJ r--6-i ( L3 

TfN 6 2/025 
RE CD NOV 14,2014 

Addendum D5-7-37 DEQ Ex. 2-338
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l~lote,-Moootalo Labs 
INTCR - MOUNTAIM LAB S 

Project: 

Date Received : 

Lab ID 

S1310352-001 

S1310352-002 

S1310352-003 

S1310352-004 

S1310352-005 

S1310352-006 

S1310352-007 

S1310352-008 

S1310352-009 

S1310352-010 

,-.,:, 
c::::, -~ 

Overburden 

10/23/2013 

Sample ID 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

1673 Terra Avenue, 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-85 

120-130 

These results apply only to the samples tested . 

Sheridan , Wyoming 82801 ph : (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Su ite 210 

Lexington , KY 40507 

Electrical PE PE PE 

pH Saturation Conductivity Calcium Magnesium Sodium 

s.u. % dS/m meq/L meq/L meq/L 

8.0 47.9 4.03 17.8 28.4 25.0 

8.3 50.3 1.11 2.08 3.23 6.51 

7.7 75.5 0.44 1.92 2.20 0.92 

7.9 74.5 0.49 1.78 2.64 0.84 

8.1 68.4 0.67 2.02 3.77 0.80 

8.2 63.1 0.87 2.28 7.21 1.08 

8.2 48.8 0.86 2.13 6.03 1.10 

8.2 32 .5 0.91 3.55 6.03 1.30 

7.7 48.4 1.08 4.75 7.27 2.00 

7.3 39.2 1.60 7.77 13.7 3.04 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, MO= Acid Ammonium Oxalate 

Your Environmental Monitoring Partner 

Report ID: S1310352001 

Date Reported : 12/1/2013 

Work Order: S1310352 

SAR 

5.21 

4.00 

0.64 

0.56 

0.47 

0.50 

0.54 

0.60 

0.82 

0.93 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sod ium Percentage 

-k(~~C6VI__. 
Reviewed by: ------------------

Karen Secor, Soil Lab Supervisor 
Page 1 of 3 
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mzmZ/SZ/Zm ~peuu~~s 

, ~ Yooc Eo,icoomeotal MooHociog Partoe, 
Inter-Mountain Labs-------------------------------------------------------

> a. a. 
("l) 

::i a. .: 
3 
t, 

1N1 c• - •ou"T"'" LADS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

Project: 

Date Received : 

Lab ID 

S1310352-001 

S1310352-002 

S1310352-003 

S1310352-004 

S1310352-005 

S1310352-006 

S1310352-007 

S1310352-008 

S1310352-009 

S1310352-010 

:::r:., ---t 

l"T'\ """ 
C'? :Z 
c:::11 

a, 
:z ~ 
c:> -. 
,c::: ... 

c::, 
__..r,..:, 
.p,.c.n 

I"..:» 
c::, -.i:,,. 

Overburden 

10/23/2013 

Sample ID 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

These results apply only to the samples tested. 

Depths Sand 

FEET % 

0-10 30.0 

10-20 18.0 

20-30 6.0 

30-40 4.0 

40-50 15.0 

50-60 12.0 

60-70 24 .0 

70-80 36.0 

80-85 17.0 

120-130 40.0 

Silt 

% 

41 .0 

48.0 

38.0 

47.0 

50.0 

54.0 

45.0 

44.0 

39.0 

37.0 

Soil Analysis Report 

RAMACO 
250 West Main Street, Suite 210 

Lexington , KY 40507 

Clay 

% 

29.0 

34.0 

56.0 

49.0 

35.0 

34 .0 

31.0 

20.0 

44.0 

23 .0 

Texture 

Clay Loam 

Silty Clay Loam 

Silty Clay 

Silty Clay 

Silty Clay Loam 

Silty Clay Loam 

Clay Loam 

Loam 

Clay 

Loam 

Arsenic Boron 

ppm ppm 

<0.05 1.04 

<0.05 0.35 

0.11 0.13 

0.21 <0.05 

<0.05 <0.05 

<0.05 <0.05 

<0.05 0.10 

<0.05 0.20 

<0.05 0.53 

0.17 0.51 

<(1 Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, MO= Acid Ammonium Oxalate 

Report ID: S1310352001 

Date Reported : 12/1/2013 

Work Order: S1310352 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

0.2 0.09 0.26 

0.4 <0.02 0.13 

1.7 <0.02 0.13 

1.3 <0.02 0.09 

0.4 <0.02 0.09 

0.3 0.06 <0.05 

0.6 <0.02 <0.05 

0.6 <0.02 0.07 

0.5 <0.02 0.14 

0.4 0.06 0.35 

~ Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ASP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

~ Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

-k::""~ A-S-eu<;v\__, Reviewed by: __________________ _ 
Page 2 of 3 

Karen Secor, Soil Lab Supervisor 
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Inter-Mounta in Labs 

INTClt • MOUN TAIN LADS 1673 Terra Avenue, Sheridan, Wyom ing 82801 ph: (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Project: Overburden Lexington , KY 40507 

Date Received : 10/23/2013 

Total Total T.S. 

Depths Carbon TOC Sulfur AB 

Lab ID 

S1310352-001 

S1310352-002 

S1310352-003 

S1310352-004 

S1310352-005 

S1310352-006 

S1310352-007 

S1310352-008 

S1310352-009 

S1310352-010 

::0 --1 r"P'I .,., 
c-:»:z:: 
C1 

0, 

=r-..:, 
C) 
c::::'·, 

C) -~ ~U'I 

"=> 
C) -.i:,., 

Sample ID 

R13-018 

R13-018 

R13-018 

R13-018 

R13-018 

R1 3-018 

R13-018 

R13-018 

R1 3-018 

R13-018 

These results apply only to the samples tested . 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-85 

120-130 

% % % t/1 000t 

1.1 <0.1 0.13 4.06 

1.3 <0.1 0.01 0.45 

0.4 0.1 0.19 6.05 

0.4 0.2 0.07 2.16 

1.0 0.4 0.03 0.94 

1.0 0.3 0.02 0.76 

1.8 <0. 1 0.02 0.52 

2.6 0.2 0.02 0.51 

1.6 1.1 0.18 5.72 

3.2 1.8 0.67 20.9 

Neutral. T.S. 

Potential ABP 

t/1 000t t/1 000t 

96.0 92 .0 

104 104 

23.4 17.4 

16.5 14.3 

54.6 53.7 

55.7 54.9 

139 139 

193 193 

45.3 39.6 

117 95.7 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

mzmZ/SZ/Zm ~peuu~~s 

Your Environmental Monitoring Partner 

ReportlD: S1310352001 

Date Reported : 12/1/2013 

Work Order: S 1310352 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur + Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K~A..s..eu9-'\.__, Reviewed by: __________________ _ 
Page 3 of 3 

Karen Secor, Soil Lab Supervisor 

DEQ Ex. 2-341



RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: g -3Q ~ /,) 

Drillhole ID: R \ 3 - 0 \ B 
SAMPLE INTERVAL DEPTH 

85 -

- 11 I ? 

October 2014 

INTERVAL ID 

-

TFN62/025 
RECD NOV 14,2014 

COMMENTS 

Cc,oJ Z9-rl - '\ No 'Sa.Mfles 11 

Co 1/s,,l='?ruR - +~G~.k 

g I I 
(Zgc,. :1131(3 

Addendum D5-7-41 DEQ Ex. 2-342
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d 1 m I: Your Environmental Monitoring Partner 
Inter-Mountain Labs-----------------------------------------------------

1wTc11 - Mou N TA IM L A • S 1673 Terra Avenue. Sheridan. Wyoming 82801 ph : (307) 672-8945 

Project: Overburden 

Date Received: 10/23/2013 

Depths 

Lab ID Sample ID FEET 

S1310353-001 R13-019 0-10 

S1310353-002 R13-019 10-20 

S1310353-003 R13-019 20-30 

S1310353-004 R13-019 30-40 

S1310353-005 R13-019 40-50 

S 1310353-006 R13-019 50-60 

S1310353-007 R13-019 60-70 

S1310353-008 R13-019 70-80 

S1310353-009 R13-019 80-90 

S1310353-010 R13-019 90-100 

S1310353-011 R13-019 100-110 

S1310353-012 R13-019 110-120 
::a -I 

S1310353-013 R13-019 ""'"Tl 120-130 
C-,:z:: 

S1310353-014 R13-019 C, 130-140 
en 

S1310353-015 R13-019 :z:1-...) 140-150 
c::) 

S1310353-016 R13-019 c::-.... 
~ 

150-151 .5 

-I'.:» 
..f:>,,U1 

r-.:, 
~ -. s::a,. 

These results apply only to the samples tested . 

pH 

s.u. 

7.7 

7.6 

7.6 

7.7 

8.0 

7.7 

7.8 

8.1 

7.6 

7.2 

8.0 

8.3 

8.0 

7.8 

7.9 

7.5 

Soil Analysis Report 

RAMACO 
250 West Main Street. Suite 210 

Lexington , KY 40507 

Electrical PE 

Saturation Conductivity Calcium 

% dS/m meq/L 

48.8 2.75 22.0 

52.9 2.36 21.4 

51.3 2.40 22.2 

50.5 1.79 14.2 

37.9 0.90 5.58 

48.3 0.97 6.25 

44.2 0.59 3.14 

37 .2 1.00 5.73 

44.2 0.95 3.48 

60.6 1.20 3.76 

47.2 1.19 3.64 

35.3 1.35 3.92 

54.8 1.60 4.44 

47.8 1.58 4.72 

43.3 1.19 3.77 

47 .2 1.35 4.99 

PE PE 

Magnesium Sodium 

meq/L meq/L 

24.0 14.1 

10.6 12.1 

8.27 12.2 

4.99 9.02 

2.10 4.10 

3.84 3.22 

3.49 1.68 

4.91 3.42 

3.92 4.02 

4.46 6.23 

3.99 7.43 

4.41 8.29 

5.41 9.45 

5.99 9.83 

4.49 6.97 

5.67 7.55 

Abbreviations for extractants: PE= Saturated Paste Extract. H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA. AAO= Acid Ammonium Oxalate 

ReportlD: S1310353001 

Date Reported: 12/1 /2013 

Work Order: S 1310353 

SAR 

2.95 

3.02 

3.13 

2.91 

2.09 

1.44 

0.92 

1.48 

2.09 

3.07 

3.81 

4.06 

4.26 

4.25 

3.43 

3.27 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base . ABP= Acid Base Potential. PyrS= Pyritic Sulfur. Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio. CEC= Cation Exchange Capacity. ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~---~---c,.6),'L, _________ _ Page 1 of 3 
Karen Secor. Soil Lab Supervisor 

DEQ Ex. 2-343
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mzmZ/SZ/Zm ~peuu~~s 

~ 
'I ffl'I: Inter-Mountain Labs-----------------------------------------------------

Your Environmental Monitoring Partner 

'"ru. -Mou"r"'u• LADS 

Project: 

Date Received: 

Lab ID 

S1310353-001 

S1310353-002 

S1310353-003 

S1310353-004 

S1310353-005 

S1310353-006 

S1310353-007 

S 131 0353-008 

S1310353-009 

S1310353-01 O 

S1310353-011 

S1310353-012 

S1310353-013 

S1310353-014 

S1310353-015 

S1310353-016 

Overburden 

10/23/2013 

Sample ID 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 :::0 _,. 

R13-019 l"T"1""9'1 
C""l :z: 

R13-019 c::I a, 

R13-019 :z:~ c::, _ 

R13-019 
c:::: .... 

c:::, 

R13-019 -~ .p.U'I 

r-..:» 
~ -.s:i,. 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph : (307) 672-8945 

Depths Sand 

FEET % 

0-10 28.0 

10-20 20.0 

20-30 31 .0 

30-40 22.0 

40-50 56.0 

50-60 36.0 

60-70 9.0 

70-80 33.0 

80-90 18.0 

90-100 13.0 

100-110 24.0 

110-120 40.0 

120-130 22.0 

130-140 20.0 

140-150 20.0 

1 s'p-151.5 20.0 
I 

Silt 

% 

46.0 

52 .0 

42.0 

50.0 

29 .0 

30 .0 

35.0 

44.0 

50.0 

40.0 

47.0 

38.0 

45.0 

49 .0 

51 .0 

46.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Clay 

% 

26.0 

28 .0 

27.0 

28.0 

15.0 

34.0 

56.0 

23.0 

32 .0 

47.0 

29 .0 

22.0 

33 .0 

31.0 

29 .0 

34.0 

Texture 

Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Sandy Loam 

Clay Loam 

Silty Clay 

Loam 

Silty Clay Loam 

Silty Clay 

Clay Loam 

Loam 

Clay Loam 

Clay Loam 

Clay Loam 

Clay Loam 

These results apply only to the samples tested . 

Arsenic Boron 

ppm ppm 

0.07 1.45 

0.10 0.58 

0.08 0.50 

0.10 0.33 

<0.05 0.31 

<0.05 0.48 

0.09 0.26 

0.13 0.27 

0.15 0.28 

0.65 0.90 

0.57 0.29 

0.14 0.24 

0.44 0.28 

0.49 0.27 

0.33 0.36 

0.29 0.60 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Report ID: S1310353001 

Date Reported : 12/1/2013 

Work Order: S1310353 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

<0.1 0.05 0.13 

25.2 0.11 0.08 

26.0 0.04 0.13 

10.9 <0.02 0.06 

0.8 <0.02 0.08 

0.4 <0.02 0.21 

0.9 <0.02 0.10 

0.2 0.03 0.29 

0.2 0.03 0.32 

0.5 0.03 1.04 

0.2 0.05 0.59 

0.2 <0.02 0.23 

0.3 0.04 0.31 

0.2 <0.02 0.54 

0.2 0.03 0.64 

0.3 0.04 0.61 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ASP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~ ___ A--S-e ___ C-6V\..__, _________ _ 
Page 2 of 3 

Karen Secor, Soil Lab Supervisor 
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DEQ Ex. 2-344



mzmZ/SZ/Zm ~peuu~~s 

1~ Yoo, Eo,i,oomeotal Mooito,iog Partee, 
Inter-Mountain Labs-------------------------------------------------------

unc• - -ou MTA I N L AB S 1673 Terra Avenue, Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: 

Date Received: 

Lab ID 

S1310353-001 

S1310353-002 

S1310353-003 

S1310353-004 

S1310353-005 

S1310353-006 

S1310353-007 

S1310353-008 

S1310353-009 

S1310353-010 

S1310353-011 

S1310353-012 

S1310353-013 

S1310353-014 

S1310353-015 

S1310353-016 

Overburden 

10/23/2013 

Sample ID 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

R13-019 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-90 

90-100 

100-110 
:::O--t 
r'TI-,, 110-120 
C":)::;z 

120-130 ~ 
a, 

:z:"'-> 130-140 
C) 
c::::-... 

c:::t 
140-150 -~ 150-151.5 

""""c.n 
r-...> 
c:::, -.i:;:.. 

These results apply only to the samples tested. 

Total 

Carbon TOC 

% % 

1.4 0.3 

0.9 0.2 

0.9 0.1 

0.8 <0.1 

0.9 <0.1 

0.6 0.2 

0.5 0.3 

3.6 0.6 

3.2 1.7 

6. 3 5.8 

1.7 0.8 

3.2 0.8 

3.9 2.9 

1.3 0.3 

2.1 0.6 

3.0 2.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Total T.S. 

Sulfur AB 

% U1000t 

0.16 4.96 

0.10 3.14 

0.08 2.59 

0.05 1.51 

0.03 0.80 

0.06 1.84 

0.04 1.33 

0.08 2.52 

0.15 4.64 

0.85 26.5 

0.20 6.18 

0.05 1.64 

0.19 5.85 

0.18 5.51 

0.74 23.2 

0.14 4.50 

Neutral. T.S. 

Potential ASP 

U1000t U1000t 

83.5 78.5 

62.9 59.7 

68.1 65.5 

59.0 57 .5 

64.9 64 .1 

30.7 28.8 

12.0 10.7 

250 248 

129 125 

44.0 17.5 

76.9 70.7 

204 203 

86.8 81 .0 

84.3 78 .8 

130 107 

84.3 79.8 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310353001 

Date Reported: 12/1/2013 

Work Order: S1310353 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ASP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K~.A,..s.e_~ Reviewed by: __________________ _ 

Karen Secor, Soil Lab Supervisor 
Page 3 of 3 

DEQ Ex. 2-345



RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: ~ - 3 _, 2{) lJ 
Drillhole ID: R \ 3 - Q \. 9 
SAMPLE INTERVAL DEPTH 

I 5(.5 - ,~ ~ 

\<a~ I 'a] 

1~7 

\92,S 

October 2014 

1 92,5 

2D5 

-
-

TFN 6 2 /025 
RECD NOV 14 , 2014 

COMMENTS 

C QCA l L :\:eJNo \ - No >cs ootl t. ~ 

Coi£e .fru 6aiec\; &Ylo\ycis 
(,og.l Ld-en1a\ ~ Wo £o.m~\t4. 

C~<e £n., C-xeohct friif s ~'"4~ zJ. I I / 

S- l 3 OC/ O</ 0 
Addendum D5-7-45 DEQ Ex. 2-346



mzmZ/SZ/Zm ~peuu~~s 

.,.1~m -• ... L Your Environmental Monitoring Partner 
~,N!!T,~. _;;;; .. '!'o~uN~u~,N!!"!L;;;;• !!i!•• Inter-Mountain Labs--1-6-73-Te_rr_a_A_v_e_n_u_e_, _S_h_e-ri-d-an_,_Wy_o_m_i-ng-82_8_0_1 __ ph_:_(-30_7_)_6_7_2-8-9-45 ______________________________ _ 

Project: Overburden 

Date Received : 10/23/2013 

Depths pH 

Lab ID Sample ID FEET s.u. 

S1310355-001 R13-023 0-10 8.2 

S1310355-002 R13-023 10-20 8.4 

S1310355-003 R13-023 20-30 8.1 

S1310355-004 R13-023 30-40 8.0 

S 1310355-005 R13-023 40-50 8.1 

S1310355-006 R13-023 50-60 8.2 

S1310355-007 R13-023 60-70 7.7 

S1310355-008 R13-023 70-80 8.0 

S 1310355-009 R13-023 80-90 7.8 

S1310355-010 R13-023 90-1 00 7.9 

S1310355-011 R13-023 100-110 7.6 

S1310355-012 R13-023 
;:::0 -I 

"'"""" 110-120 7.3 

S1310355-013 R13-023 
C"".)::Z: 

136-145 7.1 
c=, en 

S1310355-014 R13-023 ::z: r....:» 145-155 8.4 

S1310355-015 R13-023 
c::,_ 

155-157 8.3 c::: ~ 
c:, 

S1310355-016 R13-023 _..I'..:) 168-170 8.2 
.,...c.n 

r-.:» 
c:, _.. 
. s:a,. 

These results apply only to the samples tested. 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Electrical PE 

Saturation Conductivity Calcium 

% dS/m meq/L 

36.0 0.88 4.50 

38.2 0.43 1.87 

52.0 0.45 1.73 

37.9 0.65 2.14 

81.4 0.52 1.61 

42.0 0.82 3.56 

53.5 1.00 2.90 

49.3 0.90 2.56 

51.7 1.02 2.65 

43.4 1.01 2.49 

56.3 1.33 3.25 

51 .5 1.25 3.20 

45.2 0.98 1.28 

36.0 0.79 1.08 

62.9 0.84 1.20 

74.6 0.79 0.79 

PE PE 

Magnesium Sodium 

meq/L meq/L 

3.85 2.44 

1.84 1.34 

1.45 1.19 

2.57 2.36 

1.68 1.95 

4.41 2.51 

4.52 3.83 

3.45 3.68 

4.33 4.58 

4.11 4.97 

5.94 7.35 

6.02 6.32 

1.18 8.35 

1.16 8.72 

1.07 9.86 

0.63 6.35 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD : S1310355001 

Date Reported : 12/1/2013 

Work Order: S 1310355 

SAR 

1.19 

0.98 

0.95 

1.53 

1.52 

1.26 

1.99 

2.12 

2.45 

2.74 

3.43 

2.95 

7.53 

8.24 

9.25 

7.54 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations : SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

<~~u9-'\_, Reviewed by: __________________ _ 

Karen Secor, Soil Lab Supervisor 
Page 1 of 3 

DEQ Ex. 2-347
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-~otec-Mooo1,;o Labs---------------------------------------------------Your Environmental Monitoring t'artner 

• 0. 
0. 
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C, 

lNTCR - MOUMTAIM LA.BS 1673 Terra Avenue , Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: 

Date Received : 

Lab ID 

S1310355-001 

S 1310355-002 

S 1310355-003 

S1310355-004 

S 1310355-005 

S1310355-006 

S 1310355-007 

S 1310355-008 

S 1310355-009 

S1310355-010 

S1310355-011 

S1310355-012 

S1310355-013 

S1310355-014 

S1310355-015 

S1310355-016 

Overburden 

10/23/2013 

Sample ID 

R13-023 

R13-023 

R13-023 

R13-023 

R13-023 

R13-023 

R13-023 

R13-023 

R13-023 

R13-023 

R13-023 

R13-023 ::a --1 

R13-023 '""~ C"')= 
R13-023 

c::, 
er, 

R13-023 =~ c:, 

R13-023 c::::~ 
-"-.> 
~U'I 

r...:, 
c::, -.i::,,. 

These results apply only to the samples tested. 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-90 

90-100 

100-110 

110-120 

136-145 

145-155 

155-157 

168-170 

Sand Silt 

% % 

78.0 18.0 

88.0 12.0 

85.0 9.0 

63.0 19.0 

5.0 43.0 

32.0 39.0 

22.0 50.0 

24.0 51.0 

20.0 64.0 

32.0 48.0 

16.0 50.0 

16.0 35.0 

26.0 45.0 

35.0 41 .0 

15.0 61.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Clay 

% 

4.0 

<0.1 

6.0 

18.0 

52.0 

29.0 

28.0 

25.0 

16.0 

20.0 

34.0 

49.0 

29.0 

24.0 

24.0 

Texture 

Loamy Sand 

Sand 

Loamy Sand 

Sandy Loam 

Silty Clay 

Clay Loam 

Clay Loam 

Silty Loam 

Silty Loam 

Loam 

Silty Clay Loam 

Clay 

Clay Loam 

Loam 

Silty Loam 

Arsenic Boron 

ppm ppm 

<0.05 0.67 

<0.05 0.25 

<0.05 0.33 

<0.05 0.54 

0.06 0.30 

0.66 0.43 

0.43 0.27 

0.19 0.24 

0.16 0.42 

0.08 0.28 

0.38 0.46 

0.37 0.80 

0.66 0.99 

0.41 0.28 

0.66 0.23 

0.28 1.77 

u, Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 
I 

Report ID: S1310355001 

Date Reported : 12/1/2013 

Work Order: S1310355 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

0.1 <0.02 <0.05 

<0.1 <0.02 <0.05 

<0.1 <0.02 <0.05 

0.2 <0.02 0.05 

0.3 0.05 0.17 

0.1 <0.02 0.79 

0.3 0.08 0.44 

0.3 0.06 0.41 

0.3 0.05 0.43 

0.2 0.06 0.31 

0.3 0.07 0.44 

0.3 0.06 1.08 

0.4 0.16 0.39 

0.2 0.15 0.77 

0.2 0.21 0.97 

0.6 0.19 0.72 

-;-J Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

~ Miscellaneous Abbreviations : SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

-k."'~~u9-'\._, Reviewed by: _________________ _ 
Page 2 of 3 

Karen Secor, Soil Lab Supervisor 
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DEQ Ex. 2-348
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mzmZ/SZ/Zm ~peuu~~s 

' ~ Yooc Eo,iroomeotal MoortoOog Partoe, 
Inter-Mountain Labs-------------------------------------------------------

'"nR-Mou"r"·'" LADS 1673 Terra Avenue, Sheridan , Wyoming 82801 ph : (307) 672-8945 

Project: Overburden 

Date Received: 10/23/2013 

Depths 

Lab ID Sample ID FEET 

S1310355-001 R13-023 0-10 

S1310355-002 R13-023 10-20 

S 131 0355-003 R13-023 20-30 

S1310355-004 R13-023 30-40 

S 1310355-005 R13-023 40-50 

S1310355-006 R13-023 50-60 

S1310355-007 R13-023 60-70 

S 1310355-008 R13-023 70-80 

S1310355-009 R13-023 80-90 

S1310355-010 R13-023 90-100 

S1310355-011 R13-023 100-110 
=-t 

S1310355-012 R13-023 r'T1 ~ 110-120 

S1310355-013 R13-023 
c:-:, ::z: 

136-145 ~ 
c:n 

S1310355-014 R13-023 2: ~ 145-155 
c::, 

S1310355-015 R13-023 c::~ 155-157 

S1310355-016 R13-023 -~ 168-170 
.s:,..U"I 

r-.:, 
c:, -.i:,. 

These results apply only to the samples tested. 

Total 

Carbon TOG 

% % 

0.4 <0.1 

0.2 <0.1 

0.2 <0.1 

0.2 0.2 

0.6 0.5 

2.7 0.5 

1.6 1.2 

1.6 0.8 

2.0 1.3 

1.7 0.9 

2.5 1.9 

5.7 4.7 

5.4 5.2 

2.1 1.1 

2.1 1.7 

5.3 5.2 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington , KY 40507 

Total T.S. 

Sulfur AB 

% t/1 000t 

0.02 0.58 

<0.01 <0.01 

0.04 1.11 

0.02 0.65 

0.03 1.04 

0.06 1.75 

0.22 6.95 

0.08 2.36 

0.09 2.86 

0.05 1.59 

0.34 10.7 

0.66 20.7 

0.26 8.25 

0.13 4.14 

0.26 8.13 

0.32 9.83 

Neutral. T.S. 

Potential ABP 

t/1 000t t/1000t 

28.9 28.3 

8.79 8.79 

10.2 9.12 

7.23 6.58 

7.64 6.60 

183 181 

33.8 26.8 

60.2 57.9 

59.4 56 .5 

61.3 59 .7 

48.1 37.3 

81.0 60.3 

17.5 9.26 

82 .0 77.8 

36.4 28.2 

15.5 5.65 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310355001 

Date Reported: 12/1/2013 

Work Order: S1310355 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _.J<'o_~ ___ A-S.e ___ c..9-'\._ _________ _ 
Page 3 of 3 

Karen Secor, Soil Lab Supervisor 

DEQ Ex. 2-349



RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: R & M. }r_ (Q 

Date: 9 - 5 - 2Q I 3 
Drill Hole ID: ·R \ 3- 02 3 
SAMPLE INTERVAL DEPTH 

10 \5 

- 13G 

157 - [(a~ 

\ b~ - 170 )ll{ 

October 2014 

INTERVAL ID COMMENTS 

-

3p ~ 
TFN62/025 
REC D NOV 14,2014 

S \009 ~o\ 
Addendum 05-7-49 DEQ Ex. 2-350
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Your Environmental Monitoring Partner 
~i1-~~--!iil Inter-Mountain Labs-------------------------------------------------------

1673 Terra Avenue , Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: Overburden 

Date Received : 10/28/2013 

Depths 

Lab ID Sample ID Feet 

S1310429-001 R13-011 0-10 

S 1310429-002 R13-011 10-20 

S 1310429-003 R13-011 20-30 

S 1310429-004 R13-011 30-40 

S 1310429-005 R13-011 40-50 

S1310429-006 R13-011 50-60 

S1310429-007 R13-011 60-70 

S 1310429-008 R13-011 70-80 

S 1310429-009 R13-011 85-95 

S1310429-010 R13-011 95-105 

S1310429-011 R13-011 105-115 

S1310429-012 R13-011 ::a--1 ,.,., _, 115-124 

S1310429-013 R13-011 ~= 140-150 
c::, 

S1310429-014 R13-011 en 150-160 =......, 
S1310429-015 R13-011 c:::) 160-170 c::---
S1310429-016 R13-011 

c::, 
170-175 -~ 

S1310429-017 R13-011 .,1::1,,c.n 181 .3-182 

~ 
c::, -.i::,.. 

These results apply only to the samples tested . 

pH 

s.u. 

8.4 

8.3 

8.1 

7.9 

8.1 

8.2 

8.3 

7.7 

7.8 

7.9 

7.9 

7.4 

7.0 

8.1 

8.6 

8.4 

8.7 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Electrical PE 

Saturation Conductivity Calcium 

% dS/m meq/L 

28.9 0.47 1.33 

29.0 0.56 1.74 

60.7 0.56 2.00 

70.4 0.60 3.17 

56.5 0.54 2.54 

42.3 0.53 2.54 

32.1 0.70 2.78 

42.1 0.93 3.38 

45.3 1.26 4.26 

50.5 1.17 3.23 

41.9 1.00 2.47 

40.9 1.06 2.56 

48.4 1.25 1.93 

37.3 0.88 1.35 

48.6 1.04 1.01 

45.7 0.91 0.95 

103 0.50 0.84 

PE PE 

Magnesium Sodium 

meq/L meq/L 

3.35 0.70 

2.50 1.90 

2.17 1.84 

2.02 1.41 

1.94 1.48 

1.82 1.05 

3.07 1.97 

5.08 2.33 

7.99 3.87 

6.55 4.28 

4.91 4.33 

5.21 4.86 

2.24 8.97 

1.17 8.11 

0.80 9.92 

0.71 7.37 

0.43 4.25 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310429001 

Date Reported : 12/1/2013 

Work Order: S1310429 

SAR 

0.46 

1.30 

1.28 

0.88 

0.99 

0.71 

1.15 

1.14 

1.56 

1.94 

2.26 

2.47 

6.21 

7.23 

10.4 

8.11 

5.33 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations : SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_ ~---~---C6V\.___,---------
Karen Secor, Soil Lab Supervisor 

Page 1 of 3 

DEQ Ex. 2-351
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, ~ lote,-Moootaio Labs-----------------------------------------------------
Your Environmental Monitoring Partner 

1NTca- •ouNTA, .. LA8S 1673 Terra Avenue, Sheridan , Wyoming 82801 ph : (307) 672-8945 

Soil Analysis Report 

RAMACO Report ID: $1310429001 

250 West Main Street, Suite 210 

Project: Overburden Lexington , KY 40507 Date Reported : 12/1/2013 

Date Received : 10/28/2013 Work Order: S1310429 

Nitrate 

Depths Sand Silt Clay Texture Arsenic Boron (as N) Selenium Molybdenum 

Lab ID Sample ID Feet % % % ppm ppm ppm ppm ppm 

S1310429-001 R13-011 0-10 82 .0 10.0 8.0 Loamy Sand 0.41 0.47 0.4 <0.02 <0.05 

S 1310429-002 R13-011 10-20 80 .0 10.0 10.0 Loamy Sand 0.27 0.56 0.2 <0 .02 0.09 

S1310429-003 R13-011 20-30 26 .0 33.0 41 .0 Clay 0.09 1.12 0.6 <0.02 0.12 

S1310429-004 R13-011 30-40 13.0 33.0 54.0 Clay 0.07 0.77 0.9 0.02 0.10 

S 1310429-005 R13-011 40-50 14.0 45.0 41 .0 Silty Clay <0.05 1.35 0.4 <0.02 <0.05 

S 1310429-006 R13-011 50~0 56 .0 18.0 26 .0 Sandy Clay Loam 0.07 0.83 0.3 <0.02 <0.05 

S 1310429-007 R13-011 60-70 32.0 43.0 25.0 Loam <0.05 0.72 0.4 <0.02 <0.05 

S 1310429-008 R13-011 70-80 21 .0 45 .0 34 .0 Clay Loam 0.40 1.09 0.3 0.04 0.30 

S 1310429-009 R13-011 85-95 26 .0 40 .0 34.0 Clay Loam 0.52 0.81 0.3 0.04 0.61 

S1310429-010 R13-011 95-105 52 .0 17.0 31 .0 Sandy Clay Loam 0.51 0.79 0.6 0.05 0.59 

S1310429-011 R13-011 ::::0-t 105-115 28 .0 26.0 46 .0 Clay 0.26 0.60 0.4 0.04 0.42 

S1310429-012 R13-011 
rw,-., 

115-124 58.0 18.0 24.0 Sandy Clay Loam C,::z:: 0.25 0.71 0.3 0.04 0.52 

S1310429-013 R13-011 c:, 140-150 30.0 40.0 30.0 Clay Loam 0:, 0.82 1.33 0.6 0.13 0.86 

S1310429-014 R13-011 :z:: ~ 
c::, 150-160 30 .0 47 .0 23.0 Loam 0.53 0.36 0.2 0.09 0.51 

S1310429-015 R13-011 -==-... 160-170 13.0 54.0 33.0 Silty Clay Loam c::, 0.53 0.35 0.4 0.22 0.95 

S1310429-016 R13-011 
_.-..:, 

170-175 18.0 50.0 32 .0 Silty Clay Loam .,1::1,,,c..n 0.61 0.40 0.3 0.20 0.74 

S1310429-017 R13-011 

"' 
181.3-182 4.0 22.0 74 .0 Clay <0 .05 0.46 0.3 0.27 0.54 

c::, -.i::,,. 
These results apply only to the samples tested. 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: Page 2 of 3 
Karen Secor, Soil Lab Supervisor 
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Your Environmental Monitoring Partner ,,,~m-• ... 
llllliiillliiiiioiiiioiiilllliL-. Inter-Mountain Labs-------------------------------------------------------
1Nn11 - Mou"r"1" LAI S 1673 Terra Avenue . Sheridan . Wyoming 82801 ph: (307) 672-8945 

Project: Overburden 

Date Received: 10/28/2013 

Depths 

lab ID Sample ID Feet 

S1310429-001 R13-011 0-10 

S1310429-002 R13-011 10-20 

S1310429-003 R13-011 20-30 

S1310429-004 R13-011 30-40 

S1310429-005 R13-011 40-50 

S1310429-006 R13-011 50-60 

S1310429-007 R13-011 60-70 

S 1310429-008 R13-011 70-80 

S 131 0429-009 R13-011 85-95 

S1310429-010 R13-011 95-105 

S1310429-011 R13-011 :::o--t 105-115 

S1310429-012 R13-011 """'" 115-124 c-:,:z: 
S1310429-013 R13-011 c:::, 0, 140-150 

S1310429-014 R13-011 :z:~ 150-160 c;;::,_ 

S1310429-015 R13-011 
c:::: ... 

160-170 C, 

S1310429-016 R13-011 
_r-.:, 

170-175 .s:,,.c.71 

S1310429-017 R13-011 181.3-182 
r-.:> 
c:, -.P,. 

These results apply only to the samples tested . 

Total 

Carbon TOG 

% % 

0.4 0.2 

0.1 0.1 

0.2 0.2 

0.4 0.3 

0.6 0.4 

1.7 0.4 

1.9 0.5 

4.9 4.1 

1.6 1.1 

1.8 1.1 

2.0 1.0 

3.8 2.9 

8.6 8.4 

1.8 1.2 

1.4 1.0 

1.5 1.3 

1.3 1.1 

Soil Analysis Report 

RAMACO 

250 West Main Street. Suite 210 
Lexington. KY 40507 

Total T.S. 

Sulfur AB 

% t/10001 

0.04 1.12 

0.22 6.92 

0.08 2.62 

0.07 2.21 

0.02 0.69 

<0.01 <0.01 

0.01 0.35 

0.43 13.5 

0.49 15.3 

0.32 9.99 

0.16 4.90 

0.22 6.93 

0.65 20.2 

0.08 2.42 

0.09 2.69 

0.12 3.67 

0.05 1.43 

Neutral. T.S. 

Potential ABP 

t/10001 t/10001 

17.0 15.9 

2.32 -4.60 

3.65 1.03 

5.55 3.34 

15.5 14.8 

105 105 

120 119 

67.1 53.6 

39.8 24.5 

52.0 42.1 

83.1 78 .2 

72.6 65.7 

12.9 -7.33 

44.6 42.2 

31 .2 28.5 

12.7 9.03 

12.6 11 .1 

Abbreviations for ex1ractants: PE= Saturated Paste Ex1ract. H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA. AAO= Acid Ammonium Oxalate 

ReportlD: S1310429001 

Date Reported: 12/1/2013 

Work Order: S1310429 

Reflux 

% 

0.64 

Pyr+Org 

AB 

t/10001 

20.1 

Pyr+Org 

ABP 

t/10001 

-7.21 

Abbreviations used in acid base accounting: T.S.= Total Sulfur. AB= Acid Base , ABP= Acid Base Potential . PyrS= Pyritic Sulfur. Pyr+Org= Pyritic Sulfur+ Organic Sulfur. Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio. CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

<"~~C0-'\._, Reviewed by: __________________ _ 
Page 3 of 3 

Karen Secor. Soil Lab Supervisor 

DEQ Ex. 2-353



RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: _ Jo.LB_----=2--=2'---___..2..c..co=-----..:......1 3=------
Drillhole ID: _ _.R_~\ ~3~-- 0~ }-. \ ___ _ 

SAMPLE INTERVAL DEPTH INTERVAL ID COMMENTS 

- l BI .3 ... 
\1 33 

TFN62/025 
RECD NOV 14,2014 

October 2014 Addendum D5-7-53 DEQ Ex. 2-354



RAMACO Brook Mine 

✓~I:, Your Environmental Monitoring Partner 
Inter-Mountain Labs---------------------------------

""0""'"'" •••• 1673 Terra Avenue, Sheridan , Wyoming 82801 ph : (307) 672-8945 

CLIENT: 
Project: 

Lab Order: 

RAMACO 

Overburden 

S1310274 

Sample R-12007 was received on October 17, 2013. 

Samples were analyzed using the methods outlined in the following references: 

Date: 12/5/2013 

CASE NARRATIVE 

Report ID: S1310274001 

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978 
American Society of Agronomy, Number 9, Part 2, 1982 
USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969 
Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984 
New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987 
State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining, April 1988 
Montana Department of State Lands, Reclamation Division: Soil , Overburden , and Regraded Spoil Guidelines, December 
1994 
State of Nevada Modified Sebek Procedure 
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition 

)uality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as 
indicated in this case narrative. 

TFN 6 2/025 
RE CD NOV 14,201 4 

Reviewed by: 

Karen Secor, Soil Lab Supervisor 
Page 1 of 1 

October 2014 Addendum DS-7-54 DEQ Ex. 2-355
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1Hru .-Mou"r"'" L.A.DS 1673 Terra Avenue, Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: Overburden 

Date Received: 10/17/2013 

Depths 

Lab ID Sample ID Feet 

S1310274-001 R-12007 0-10 

S1310274-002 R-12007 10-20 

S1310274-003 R-12007 20-30 

S1310274-004 R-12007 30-40 

S1310274-005 R-12007 40-50 

S1310274-006 R-12007 50-60 

S1310274-007 R-12007 60-65 

S1310274-008 R-12007 70-80 

S1310274-009 R-12007 80-90 

S1310274-010 R-12007 90-95 

S1310274-011 R-12007 :::a --1 105-115 

S1310274-012 R-12007 
r-r, ..,, 

115-125 C:-,:z 
S1310274-013 R-12007 c:::11 125-130 en 
S1310274-014 R-12007 ~,-..:, 137.6-138.6 

-c::::---
c::, 

_r-..:, 
.s:,,.c.n 

t-..) 
c::::, -..J:,,,, 

These results apply only to the samples tested . 

pH 

s.u. 

8.1 

8.1 

8.0 

7.5 

8.3 

7.5 

6.7 

8.3 

8.7 

8.9 

7.6 

8.4 

8.7 

7.9 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington , KY 40507 

Electrical PE 

Saturation Conductivity Calcium 

% dS/m meq/L 

33.6 0.59 5.02 

33.0 0.37 2.12 

37.5 1.22 6.49 

70.4 0.68 3.61 

58.2 0.59 1.70 

49.8 0.70 1.71 

69.1 0.95 1.85 

56.5 0.66 1.38 

55.3 0.78 1.23 

55.9 0.75 0.86 

68.8 0.62 1.26 

57.8 0.49 1.10 

40.3 0.35 1.23 

45.7 0.40 0.83 

PE PE 

Magnesium Sodium 

meq/L meq/L 

1.32 0.50 

0.68 0.76 

1.91 5.22 

1.79 2.07 

2.17 3.82 

2.00 3.83 

2.85 6.52 

2.03 6.33 

1.86 7.03 

0.52 6.18 

0.76 5.05 

1.03 3.65 

1.42 2.51 

0.66 2.97 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310274001 

Date Reported : 12/5/2013 

Work Order: S1310274 

SAR 

0.28 

0.64 

2.55 

1.26 

2.75 

2.81 

4.25 

4.85 

5.66 

7.44 

5.03 

3.54 

2.18 

3.44 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ASP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~---~---C0-'\......, _________ _ Page 1 of 3 
Karen Secor, Soil Lab Supervisor 

DEQ Ex. 2-356
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,.;:;tt_ lote,-Mo,olaio Labs-----------------------------------------------------
Your Environmental Monitoring Partner 

lMTc• • •ouMTAIM L•as 1673 Terra Avenue , Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: 

Date Received: 

Lab ID 

S1310274-001 

S1310274-002 

S1310274-003 

S1310274-004 

S1310274-005 

S1310274-006 

S1310274-007 

S1310274-008 

S1310274-009 

S1310274-010 

S1310274-011 

S1310274-012 

S1310274-013 

S1310274-014 

Overburden 

10/17/2013 

Sample ID 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

::a:::1--1 rr, ...,, 
C:-, ::z 
c:, 

en 
:z:: r-..:t 
c:) 
c::::~ .... 

c:::, 
-r....::t 
-i::,,.c.n 

r....:, 
c:::, -.i::,.. 

Depths 

Feet 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-65 

70-80 

80-90 

90-95 

105-115 

115-125 

125-130 

137 .6-138.6 

These results apply only to the samples tested . 

Sand Silt 

% % 

90.0 5.0 

94.0 4.0 

70.0 7.5 

8.0 27.0 

8.0 42.0 

28.0 28.0 

27.5 17.5 

14.0 46.0 

13.0 53.0 

14.0 52.0 

12.0 36.0 

14.0 41.0 

20.0 52.0 

16.0 44.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Clay 

% 

5.0 

2.0 

22.5 

65.0 

50.0 

44.0 

55.0 

40.0 

34.0 

34 .0 

52.0 

45.0 

28.0 

40.0 

Texture 

Sand 

Sand 

Sandy Clay Loam 

Clay 

Silty Clay 

Clay 

Silty Clay 

Silty Clay 

Silty Clay Loam 

Silty Clay Loam 

Clay 

Silty Clay 

Clay Loam 

Silty Clay 

Arsenic Boron 

ppm ppm 

<0.05 0.22 

<0.05 0.11 

0.17 0.38 

0.13 0.57 

0.1 0 0.37 

0.15 0.47 

0.48 2.18 

0.10 0.28 

0.17 0.24 

0.11 0.27 

0.19 0.75 

0.14 0.31 

0.12 0.29 

0.24 0.47 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Report ID: S1310274001 

Date Reported : 12/5/2013 

Work Order: S1310274 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

1.5 <0.02 0.07 

0.3 <0.02 <0.05 

0.9 0.02 0.13 

0.8 0.02 0.14 

0.7 <0.02 0.25 

0.5 <0.02 0.54 

2.3 0.05 0.83 

0.5 0.06 0.26 

0.7 0.24 0.38 

0.4 0.12 0.17 

0.8 0.07 0.46 

0.5 0.10 0.36 

0.4 0.05 0.23 

0.5 0.08 0.18 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio , CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~ __ ....;;...A-S-e ___ u9-'\._, _________ _ 
Page 2 of 3 

Karen Secor, Soil Lab Supervisor 
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0. 
i:: 
3 
0 
(Jl 

I 

-...J 
I 

(Jl 

-...J 

mzmZ/SZ/Zm ~peuu~~s 

,.;:;I_ Yooc Eo,icoomeotal Mooitociog Partoe, 
Inter-Mountain Labs------------------------------------------------------ -

'"rc• -""ou"r"•" LA.as 1673 Terra Avenue , Sheridan. Wyoming 82801 ph : (307) 672-8945 

Project: 

Date Received: 

Lab ID 

S1310274-001 

S1310274-002 

S1310274-003 

S1310274-004 

S1310274-005 

S1310274-006 

S1310274-007 

S1310274-008 

S1310274-009 

S1310274-010 

S1310274-011 

S1310274-012 

S1310274-013 

S1310274-014 

Overburden 

10/17/2013 

Sample ID 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 

R-12007 :::a -t ...,., ...., 
R-12007 ~:z 

~ 
R-12007 en =~ c:::) 

c::: ~ .... 
c:, 

__. i,..,:» 

~en 

I'-.:» 
c:, -.i::a, 

Depths 

Feet 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-65 

70-80 

80-90 

90-95 

105-115 

115-125 

125-130 

137.6-138.6 

These results apply only to the samples tested . 

Total 

Carbon TOC 

% % 

0.3 <0.1 

0.1 <0.1 

0.3 0.2 

0.9 0.8 

1.7 1.0 

5.0 3.8 

12.9 12.7 

2.3 2.0 

1.0 0.7 

1.1 0.7 

4.9 4.7 

1.9 1.4 

1.1 0.8 

1.7 1.6 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington , KY 40507 

Total T.S. 

Sulfur AB 

% U1000t 

<0.01 <0.01 

<0.01 <0.01 

0.01 0.45 

0.03 1.06 

0.07 2.16 

0.15 4.70 

0.83 25.8 

0.08 2.56 

0.02 0.72 

0.02 0.65 

0.12 3.82 

0.05 1.66 

0.02 0.68 

0.09 2.96 

Neutral. T.S. 

Potential ABP 

U1000t U1000t 

20.9 20 .9 

9.86 9.86 

11 .2 10.8 

12.9 11 .8 

51 .1 49.0 

101 96.6 

17.5 -8.37 

25.5 23.0 

24.8 24 .1 

27.5 26.9 

24.4 20.6 

37.0 35.4 

29.9 29.2 

10.1 7.11 

Abbreviations for extractants : PE= Saturated Paste Extract. H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA. AAO= Acid Ammonium Oxalate 

ReportlD: S1310274001 

Date Reported: 12/5/2013 

Work Order: S1310274 

Reflux 

% 

0.81 

Pyr+Org 

AB 

U1000t 

25.4 

Pyr+Org 

ABP 

U1000t 

-7 .91 

Abbreviations used in acid base accounting : T.S.= Total Sulfur. AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur. Pyr+Org= Pyritic Sulfur+ Organic Sulfur. Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

-k:"'~~C6V\.__. Reviewed by: ____ ....;.._ _____________ _ 

Karen Secor, Soil Lab Supervisor 
Page 3 of 3 

DEQ Ex. 2-358



RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: / / - L 9 - I 2 

Drillhole ID: K - \ '2 DO ( 

SAMPLE INTERVAL DEPTH 

a 

,r 

---c --

10 ,,r 
12£) 
' 
1~r 0 

October 2014 

JO 

--+ 5" -50 / ':, 

v - ~ o 

I IO 7 ll 
I I t_; 

12..0 ) I> 
1,2.-5 

{ j) _,q 

INTERVAL ID 

4 
r 
-/ 

I 

) 

I\ If •\ i--11 ✓ cy 1 

'r; 
J 

' T 
I I'\ 

, , , r 

\ i I 

,...,0 

7. l 

r, ( ' I .., , • , C ft:.., 

COMMENTS 

;.ri.{ Jo , J 1c , 1zP 

RECD NOV 14,201 4 S\~\a..\%Y 

Addendum DS-7-58 DEQ Ex. 2-359
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RAMACO Brook Mine 

Your Environmental Monitoring Partner 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph : (307) 672-8945 

Date: 12/5/2013 

"- CLIENT: RAMACO 
Overburden 

S1310275 

CASE NARRATIVE 

Report ID: S1310275001 
N 
121 Project: 
N Lab Order: 
121 

Sample R-12004 was received on October 17, 2013. 

Samples were analyzed using the methods outlined in the following references: 

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978 
American Society of Agronomy, Number 9, Part 2, 1982 
USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969 
Wyoming Department of Environmental Quality, Land Quality Division , Guideline No. 1, 1984 
New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987 
State of Utah, Division of Oil , Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining, April 1988 
Montana Department of State Lands, Reclamation Division: Soil , Overburden, and Regraded Spoil Guidelines, December 
1994 
State of Nevada Modified Sobek Procedure 
- st Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition 

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as 
indicated in this case narrative. 

TFN 6 2/025 
REC D NOV 14,201 4 

Reviewed by: 

Karen Secor, Soil Lab Supervisor 
Page 1 of 1 

October 2014 Addendum DS-7-59 DEQ Ex. 2-360
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Your Environmental Monitoring Partner 
Inter-Mountain Labs 

0 
IHTtR - ,"11\OUNTAIH LA.IS 1673 Terra Avenue, Sheridan , Wyoming 82801 ph: (307) 672-8945 

~ (") ..... 
~ 0 Soil Analysis Report er • (1) 

RAMACO Report ID: S1310275001 0 "1 
0 tv 

0 250 West Main Street, Suite 210 ..... 
Lexington , KY 40507 Date Reported : 12/5/2013 -+'> Project: Overburden 

Date Received : 10/17/2013 Work Order: S1310275 

Electrical PE PE PE 

Depths pH Saturation Conductivity Calcium Magnesium Sodium SAR 

Lab ID Sample ID Feet s.u. % dS/m meq/L meq/L meq/L 

S1310275-001 R-12004 0-10 8.0 63.5 3.01 14.7 36.8 22 .3 4.40 

S 1310275-002 R-12004 10-20 8.0 76.3 2.87 7.65 21 .7 17.3 4.51 

S 1310275-003 R-12004 20-30 7.5 71.2 2.21 11 .7 20.8 11.4 2.82 

S 1310275-004 R-12004 30-39 4.1 53.5 2.51 4 .44 18.4 12.2 3.59 

S1310275-005 R-12004 55-65 3.8 54.5 3.05 8.35 24.6 16.6 4.09 

S1310275-006 R-12004 65-75 6.8 64.9 1.28 1.70 4.72 6.94 3.87 

S1310275-007 R-12004 75-85 7.6 46.4 1.34 2.49 4.62 6.98 3.70 

S1310275-008 R-12004 85-95 7.6 59.9 1.28 2.03 3.25 8.66 5.33 

S1310275-009 R-12004 95-102 6.1 57 .0 1.33 1.98 3.00 9.46 5.99 

S1310275-010 R-12004 106-115 6.7 61.4 0.73 1.13 1.20 5.23 4.84 

S1310275-011 R-12004 115-125 6.7 29.1 0.66 1.31 1.18 4.15 3.72 

S1310275-012 R-12004 ;::,:;;, --t125-133 7.8 40.2 0.67 0.96 2.35 3.85 2.99 

S1310275-013 R-12004 
l"T"1 ..., 
~ :z: 133-145 6.5 80.0 1.41 1.35 1.73 11 .3 9.12 

S1310275-014 R-12004 
c:, 

a,1 45-155 6.9 82.2 0.49 1.10 3.08 4.16 2.88 
:z 

S1310275-015 R-12004 c:::, ....._, 155-165 8.5 64.3 0.58 1.26 1.69 4.27 3.52 

S1310275-016 R-12004 ~'--C::, 165-175 8.3 60.0 0.52 1.01 1.36 3.78 3.48 _......, 
S1310275-017 R-12004 -,::. c.n 175-184 7.9 63.4 0.52 0.90 0.51 3.93 4.69 

• ......, 
0. 
0. c::, 
(1) -::s ..i:,.. 0. 
$: OJ s These results apply only to the samples tested . "1 

0 a Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 
0 

(Jl :,;"' 
I 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential ~ --.J 
I 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage s· 0\ 
0 (1) 

Reviewed by: -k"'~.A...:s:..e UV\......... 
Page 1 of 3 

Karen Secor, Soil Lab Supervisor 

DEQ Ex. 2-361



, ~ Your Environmental Monitoring Partner 
Inter-Mountain Labs 

INTCa•-.OUNTAIN L A.BS 1673 Terra Avenue , Sheridan, Wyoming 82801 ph : (307) 672-8945 
0 $; (") ,.... 

Soil Analysis Report ~ 0 er 
(1) RAMACO Report ID: S1310275001 (') '1 

tv 250 West Main Street, Su ite 2 10 
0 

0 ...... 
Project: Overburden Lexington , KY 40507 Date Reported : 12/5/2013 

.+>, 

Date Received : 10/17/2013 Work Order: S1310275 

Nitrate 

Depths Sand Silt Clay Texture Arsenic Boron (as N) Selenium Molybdenum 

Lab ID Sample ID Feet % % % ppm ppm ppm ppm ppm 

S1310275-001 R-12004 0-10 16.0 46.0 38.0 Silty Clay Loam <0.05 0.91 13.4 0.05 0.07 

S1310275-002 R-12004 10-20 8.0 48.0 44.0 Silty Clay <0.05 0.24 61.4 0.07 <0.05 

S1310275-003 R-12004 20-30 11 .0 42.0 47.0 Silty Clay <0.05 0.38 86.0 0.09 <0.05 

S1310275-004 R-12004 30-39 14.0 30.0 56.0 Silty Clay 0.13 1.68 115 0.06 0.10 

S1310275-005 R-12004 55-65 8.0 36.0 56.0 Silty Clay 0.42 5.26 98.8 0.06 0.34 

S1310275-006 R-12004 65-75 14.0 29.0 57.0 Silty Clay 0.12 1.60 25.5 0.04 0.26 

S1310275-007 R-12004 75-85 28.0 40.0 32 .0 Clay Loam 0.28 0.45 6.6 0.04 0.42 

S1310275-008 R-12004 85-95 14.0 38.0 48.0 Clay 0.24 0.59 2.1 0.05 0.48 

S1310275-009 R-12004 95-102 24.0 22.0 54.0 Clay 2.88 1.78 5.6 0.08 2.04 

S1310275-010 R-12004 106-115 22.0 16.0 62.0 Clay 0.48 2.46 <0.1 0.07 0.92 

S1310275-011 R-12004 115-125 56.0 22.0 22 .0 Sandy Clay Loam 0.22 0.80 <0.1 <0.02 0.38 

S1310275-012 R-12004 :::0-t 125-133 40.0 30.0 30.0 Clay Loam 0.35 0.63 <0.1 0.08 0.44 

S1310275-013 R-12004 "'"...., 133-145 20.0 17.0 63 .0 Clay 1.80 3.47 <0.1 0.29 2.53 c:-, :z: 
S1310275-014 R-12004 = 145-155 14.0 24.0 62 .0 Clay 0.62 2.38 0.7 0.38 0.74 en 
S1310275-015 R-12004 :z: ~ 155-165 12.0 37.0 51 .0 Clay 0.37 0.44 0.7 0.29 0.58 c::, 

S1310275-016 R-12004 c::~ 165-175 10.0 44.0 46.0 Silty Clay 0.40 0.51 0.7 0.18 0.32 
-r,..:, 

S1310275-017 R-12004 ,,f:1,,,U'I 175-184 22.0 24.0 54.0 Clay 0.53 1.36 0.3 0.19 1.53 
> p_. .....:, p_. c::, (1) 

::l -p_. .J:-
s:: to 3 '1 

CJ 
These results apply only to the samples tested . 0 

0 
(Jl Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate ;,;-
I 

--.J Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 3:: 
I s· 0\ 

Miscellaneous Abbreviations: SAR= Sod ium Adsorption Ratio, CEC= Cation Exchange Capacity , ESP= Exchangeable Sodium Percentage ...... (1) 

Reviewed by: 
K~~UV\._, 

Page 2 of 3 
Karen Secor, Soi l Lab Supervisor 

DEQ Ex. 2-362



,.-~ Your Environmental Monitoring Partner .:t.mE' Inter-Mountain Labs------------------------------------------------------
'"Tc11 - MouNTAIN LA• S 1673 Terra Avenue, Sheridan , Wyoming 82801 ph: (307) 672-8945 

Project: Overburden 

Date Received : 10/17/2013 

Depths 

Lab ID Sample ID Feet 

S1310275-001 R-12004 0-10 

S1310275-002 R-12004 10-20 

S1310275-003 R-12004 20-30 

S1310275-004 R-12004 30-39 

S1310275-005 R-12004 55-65 

S1310275-006 R-12004 65-75 

S1310275-007 R-12004 75-85 

S1310275-008 R-12004 85-95 

S1310275-009 R-12004 95-102 

S1310275-010 R-12004 106-115 

S1310275-011 R-12004 115-125 

S1310275-012 R-12004 :::0---1 125-133 

S1310275-013 R-12004 
..,., ...., 

133-145 C:-,:z: 
S1310275-014 R-12004 c:, 145-155 en 
S1310275-015 R-12004 :z: ,..._, 

c:::, 155-165 

S1310275-016 R-12004 c:::: ---c::, 165-175 

S1310275-017 R-12004 -"""" 175-184 
.,t:,,,, c:.J1 

"""" c::, -.i::,. 

These results apply only to the samples tested . 

Total 

Carbon TOC 

% % 

0.7 0.3 

0.5 0.3 

0.4 0.2 

0.9 0.9 

7.0 6.9 

2.5 2.0 

2.3 0.9 

2.3 1.6 

12.1 12.0 

14.4 14.2 

6.0 3.9 

1.7 1.4 

19.2 19.0 

5.8 5.6 

1.3 0.9 

1.3 1.0 

8.3 8.1 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Total T.S. 

Sulfur AB 

% t/1000t 

0.19 5.84 

0.08 2.62 

0.19 6.00 

0.07 2.15 

0.22 6.90 

0.13 4.19 

0.57 17.8 

0.14 4 .45 

1.65 51.6 

0.70 21 .9 

0.30 9.27 

0.16 4.87 

1.51 47.3 

0.29 8.93 

0.09 2.68 

0.07 2.31 

0.43 13.5 

Neutral. T.S. 

Potential ABP 

t/1 000t t/1000t 

29.0 23.2 

18.7 16.1 

16.6 10.6 

1.50 -0.65 

8.70 1.80 

38.0 33.8 

116 98.6 

58.8 54.3 

13.8 -37.9 

16.0 -5.87 

182 173 

23.9 19.1 

19.9 -27.4 

12.7 3.79 

32.3 29.6 

27.1 24.7 

17.0 3.58 

Abbreviations for ex1ractants: PE= Saturated Paste Ex1ract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310275001 

Date Reported : 12/5/2013 

Work Order: S1310275 

Reflux 

% 

1.63 

0.61 

1.30 

Pyr+Org 

AB 

t/1 000t 

51 .1 

18.9 

40 .7 

Pyr+Org 

ABP 

t/1 000t 

-37.3 

-2.89 

-20.8 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

K~A..s.e.UV\_ Reviewed by: __________________ _ 
Page 3 of 3 

Karen Secor, Soil Lab Supervisor 

DEQ Ex. 2-363



RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site : Ramaco 

Date: Cl - 3 _, / 2 , 

Drillhole ID: R ~ / 200 4 (8N.) 
SAMPLE INTERVAL DEPTH INTERVAL ID COMMENTS 

0 -5 • (~ f 
C: -

TFN 6 2/025 
RECD NO'! 14 , 2014 

r::t\~<( f ,z_ 

October 2014 Addendum D5-7 -63 DEQ Ex. 2-364



RAMACO Brook Mine 

Your Environmental Monitoring Partner 

1673 Terra Avenue, Sheridan, Wyoming 82801 ph: (307) 672-8945 

CLIENT: 

Project: 
Lab Order: 

RAMACO 

Overburden 

S1310343 

Sample R-12020 was received on October 23, 2013. 

Samples were analyzed using the methods outlined in the following references: 

Date: 12/5/2013 

CASE NARRATIVE 

ReportID:S1310343001 

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978 
American Society of Agronomy, Number 9, Part 2, 1982 
USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969 
Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984 
New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987 
State of Utah, Division of Oil, Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining, April 1988 
Montana Department of State Lands, Reclamation Division: Soil, Overburden, and Regraded Spoil Guidelines, December 
1994 
State of Nevada Modified Sobek Procedure 

st Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition 

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as 
indicated in this case narrative. 

TFN62/025 
RECD NOV 14,201 4 

Reviewed by: 

Karen Secor, Soil Lab Supervisor 
Page 1 of 1 

October 2014 Addendum 05-7-64 DEQ Ex. 2-365
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.,,,rm&' Inter-Mountain Labs------------ - ------------------------------------------
L Your Environmental Monitoring Partner 

IHTCll - M.otJNTAIH LABS 1673 Terra Avenue, Sheridan , Wyoming 82801 ph: (307) 672-8945 

Project: 

Date Received: 

Lab ID 

S1310343-001 

S1310343-002 

S1310343-003 

S1310343-004 

S1310343-005 

S1310343-006 

S 1310343-007 

S1310343-008 

S 1310343-009 

S1310343-010 

S1310343-011 

S1310343-013 

S1310343-014 

::z::i """'4 ..., 
C-,:z 
c::, 

en =~ c::) 
<:: ...... 
~ _....., 

~c.n 
......, 
~ 

Overburden 

10/23/2013 

Sample ID 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

These ~Its apply only to the samples tested. 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-90 

90-100 

105-115 

125-135 

135-142 

pH 

s.u. 

7.1 

3.9 

4.8 

7.5 

8.1 

8.2 

7.8 

7.9 

7.9 

6.4 

6.5 

8.0 

8.2 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington, KY 40507 

Electrical PE 

Saturation Conductivity Calcium 

% dS/m meq/L 

41.7 2.54 17.9 

79.0 4.80 17.8 

70.9 2.47 11 .3 

81 .2 0.87 2.37 

58.9 1.11 2.06 

47.5 1.19 2.22 

70.3 1.08 2.64 

48.7 1.92 3.70 

57.7 1.40 2.12 

54.9 1.59 2.51 

59.0 1.08 1.84 

63.1 0.55 0.85 

60.2 0.55 1.43 

PE PE 

Magnesium Sodium 

meq/L meq/L 

25.0 12.4 

70.7 49.0 

23 .5 15.4 

4.03 3.76 

5.20 5.22 

5.74 6.55 

5.06 5.33 

8.05 13.1 

3.77 9.27 

5.07 11 .3 

2.99 11 .5 

0.65 4.22 

5.59 4.88 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310343001 

Date Reported 12/5/2013 

Work Order: S1310343 

SAR 

2.69 

7.37 

3.69 

2.10 

2.74 

3.28 

2.71 

5.42 

5.40 

5.83 

7.41 

4.87 

2.60 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base , ASP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

-k(~~C<9--'\_, Reviewed by: __________________ _ 

Karen Secor, Soil Lab Supervisor 
Page 1 of 3 

DEQ Ex. 2-366



d, Yooc Eavkoomeotal Mooitoriog Partee, 
Inter-Mountain Labs-------------------------------------------------------

, .. Tu,-Jo\ouNTAIH L.A.DS 1673 Terra Avenue , Sheridan, Wyoming 82801 ph: (307) 672-8945 

Project: 

Date Received : 

Lab ID 

S1310343-001 

S1310343-002 

S1310343-003 

S1310343-004 

S 1310343-005 

S 1310343-006 

S 1310343-007 

S1310343-008 

S1310343-009 

S1310343-010 

S1310343-011 

S1310343-013 

S1310343-014 

Overburden 

10/23/2013 

Sample ID 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

R-12020 

- ::i -4 ,..,., ~ 
C":> z 
= en 
=-= ~ c:::» --= ---~ 

c:::t -~ ..,en 
...., 
c:::, -.s::., 

These results apply only to the samples tested. 

Depths 

FEET 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

60-70 

70-80 

80-90 

90-100 

105-115 

125-135 

135-142 

Sand Silt 

% % 

60.0 14.0 

62 .0 14.0 

16.0 40.0 

6.0 45.0 

12.0 52.0 

28.0 44 .0 

12.0 48.0 

18.0 53.0 

10.0 53.0 

22.0 26.0 

12.0 43.0 

35.0 25.0 

9.0 33.0 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Clay Texture 

% 

26.0 Sandy Clay Loam 

24.0 Sandy Clay Loam 

44.0 Silty Clay 

49.0 Silty Clay 

36.0 Silty Clay Loam 

28.0 Clay Loam 

40.0 Silty Clay 

29 .0 Silty Clay Loam 

37 .0 Silty Clay Loam 

52.0 Clay 

45.0 Silty Clay 

40.0 Clay 

58.0 Silty Clay 

Arsenic Boron 

ppm ppm 

<0.05 1.97 

0.18 4.17 

0.34 2.26 

<0.05 0.49 

0.09 0.12 

0.08 0.05 

0.25 0.08 

0.25 0.15 

0.21 0.20 

1.04 2.04 

0.06 1.62 

0.42 0.77 

0.07 0.33 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Report ID: S1310343001 

Date Reported : 12/5/2013 

Work Order: S1310343 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

2.8 0.03 0.23 

62.1 0.07 7.22 

10.8 0.04 <0.05 

6.3 0.03 <0.05 

3.1 0.06 0.17 

2.4 0.03 0.10 

0.8 0.07 0.27 

0.6 0.08 0.34 

0.4 0.12 0.54 

1.2 0.07 0.91 

0.7 0.09 0.41 

0.6 0.17 0.60 

0.5 0.13 0.34 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

4:(~A,.s.£C-6V\._, 
Reviewed by: ------------------- Page 2 of 3 

Karen Secor, Soil Lab Supervisor 
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mzmZ/SZ/Zm ~peuu~~s 

Your Environmental Monitoring Partner /~I: 
•,.i!!i!TC'!"•_-.. i'!'ouiii•'!i, Aiii,.•,-AO!i!, Inter-Mountain Labs --1-67_3_T_e_rr_a_A_v_e_n-ue_,_ S_h_e-rid_a_n_, _Wy_o_m-in_g_8_2_80_1 __ p_h_: (-3-0-7)_6_7_2_-8_9_4_5 _____________________________ _ 

• 0.. 
0.. 
(b 

::s 
0.. 
i:: a 

Project: Overburden 

Date Received : 10/23/2013 

Lab ID Sample ID 

S1310343-001 R-12020 

S1310343-002 R-12020 

S1310343-003 R-12020 

S1310343-004 R-12020 

S 1310343-005 R-12020 

S1310343-006 R-12020 

S 1310343-007 R-12020 

S1310343-008 R-12020 

S1310343-009 R-12020 

S1310343-010 R-12020 

S1310343-011 R-12020 

S1310343-013 R-12020 
:::0-1 

S1310343-014 R-12020 '"" ...., ~= = en 
::Z:: N c::::» --==--.... 
~ 

-r-,.:, 
.c,..c.n 

r,..:, 
C) -.s:., 

These results apply only to the samples tested. 

Total 

Depths Carbon 

FEET % 

0-10 0.6 

10-20 22.8 

20-30 3.2 

30-40 0.7 

40-50 0.6 

50-60 1.5 

60-70 0.4 

70-80 0.9 

80-90 1.7 

90-100 9.6 

105-115 6.3 

125-135 4.2 

135-142 1.8 

TOC 

% 

<0.1 

22.6 

3.1 

0.5 

<0.1 

0.3 

0.1 

0.4 

0.7 

9.4 

6.1 

3.0 

1.4 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Total T.S. 

Sulfur AB 

% V1000t 

0.42 13.2 

0.42 13.1 

0.18 5.71 

0.08 2.62 

0.05 1.49 

0.03 0.98 

0.19 5.79 

0.11 3.45 

0.12 3.63 

0.75 23.5 

0.14 4.22 

0.29 8.90 

0,07 2.26 

Neutral. T.S. 

Potential ABP 

V1000t V1000t 

45.8 32 .6 

17.2 4.02 

7.39 1.68 

23.2 20.6 

48.4 46.9 

96.5 95.5 

21 .1 15.4 

47.0 43.6 

77.0 73.3 

18.0 -5.50 

12.7 8.47 

105 95.6 

31.8 29.5 

S; Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310343001 

Date Reported : 12/5/2013 

Work Order: S1310343 

Reflux 

% 

0.70 

Pyr+Org 

AB 

V1000t 

21 .9 

Pyr+Org 

ABP 

V1000t 

-3.95 

~ Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base. ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 
I 

O'I Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 
--..J 

~~~ C-0-'L. 
Reviewed by: ------------------- Page 3 of 3 

Karen Secor, Soil Lab Supervisor 
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RAMACO Brook Mine 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: _.;,....=c,
1 2_----'J--=3::;;_-____._l .._J ___ _ 

I 

Drillhole ID: __ R_-_l_~~Q_2~0 __ _ 
SAMPLE INTERVAL DEPTH INTERVAL ID COMMENTS 

6 
3 

(Qa_J 
I 

)OS - ~\~> ti ~ 
..2-\ 

1,0 - 2:2-

l l5 - }2 .. 3 coo.\ 
)2,3 - l?--5 > l1. CN ~ 

12:5 - / 3p> ::, ~ '!~'!6\~ CQ:'.\R ~ - it 
J -4-;L - [4-:1 Co<XD 

c •Af I ) a:p ccwfil4 
t I 

TFN 6 2/025 
REC D NO V 14,2014 

S l~l~~(oO 
October 2014 Addendum DS-7-68 DEQ Ex. 2-369



RAMACO Brook Mine 

'~I: Your Environmental Monitoring Partner 
Inter-Mountain Labs----------------------------------

mo.•"'0""'"''" .,... 1673 Terra Avenue, Sheridan , Wyoming 82801 ph : (307) 672-8945 

Date: 12/5/2013 

CLIENT: 
Project: 
Lab Order: 

RAMACO 
Overburden 

S1310348 

CASE NARRATIVE 

ReportID:S1310348001 

Sample AMBRE-02 was received on October 23 , 2013. 

Samples were analyzed using the methods outlined in the following references: 

U.S.E.P.A. 600/2-78-054 "Field and Laboratory Methods Applicable to Overburden and Mining Soils", 1978 
American Society of Agronomy, Number 9, Part 2, 1982 
USDA Handbook 60 "Diagnosis and Improvement of Saline and Alkali Soils", 1969 
Wyoming Department of Environmental Quality, Land Quality Division, Guideline No. 1, 1984 
New Mexico Overburden and Soils Inventory and Handling Guideline, March 1987 
State of Utah , Division of Oil , Gas, and Mining: Guidelines for Management of Topsoil and Overburden for Underground and 
Surface Coal Mining, April 1988 
Montana Department of State Lands, Reclamation Division: Soil , Overburden, and Regraded Spoil Guidelines, December 
1994 
State of Nevada Modified Sobek Procedure 
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW846, 3rd Edition 

All Quality Control parameters met the acceptance criteria defined by EPA and Inter-Mountain Laboratories except as 
indicated in this case narrative. 

1FN62/025 
~EC D NB V 14,2 01 4 

Reviewed by: 

Karen Secor, Soil Lab Supervisor 
Page 1 of 1 

October 2014 Addendum D5-7-69 DEQ Ex. 2-370
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.... ~I: Your Environmental Monitoring Partner 
Inter-Mountain Labs-------------------------------------------------------

'"n•~""outtrA1tt LAI$ 1673 Terra Avenue , Sheridan, Wyoming 82801 ph : (307) 672-8945 

Project: Overburden 

Date Received : 10/23/2013 

Lab ID 

S1310348-001 

S 131 0348-002 

S1310348-003 

:::0 ---f 
'"" ..., 
c:-:>:z 
c:, 

a, 
:z:: ""-=c::::, 
c:: ..... ... 
~ -~ ~c.n 

-

Sample ID 

AMBRE-02 

AMBRE-02 

AMBRE-02 

These results apply only to the samples tested. 

Depths 

FEET 

0-10 

10-20 

20-29.8 

pH 

s.u. 

8.1 

8.2 

6.7 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 
Lexington, KY 40507 

Electrical PE 

Saturation Conductivity Calcium 

% dS/m meq/L 

45.2 7.93 21 .8 

40.5 6.56 20.4 

50.4 1.76 5.98 

PE PE 

Magnesium Sodium 

meq/L meq/L 

124 41.4 

91 .1 25.9 

10.7 1.88 

Abbreviations for extractants: PE= Saturated Paste Extract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD: S1310348001 

Date Reported: 12/5/2013 

Work Order: S 1310348 

SAR 

4.85 

3.46 

0.65 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_~ ___ A-S-e ___ ~ _________ _ 
Page 1 of 3 

Karen Secor, Soil Lab Supervisor 
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/~I: 
INTClt - MOUNTAIH LAaS 

Project: 

Date Received : 

Lab ID 

S1310348-001 

S1310348-002 

S 1310348-003 

.:::...J --II ,..., ..... 
C"':) :Z 
CJ 

en 
:;z: ~ 
c:,::, c:::: ;; -~ ~c.n 

--~ 

Inter-Mountain Labs 
1673 Terra Avenue, 

Overburden 

10/23/2013 

Depths 

Sample ID FEET 

AMBRE-02 0-10 

AMBRE-02 10-20 

AMBRE-02 20-29.8 

These results apply only to the samples tested . 

Sheridan , Wyoming 82801 ph : (307) 672-8945 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Sand Silt Clay Texture Arsenic Boron 

% % % ppm ppm 

34.0 36.0 30.0 Clay Loam <0.05 1.06 

45.0 28.8 26.3 Loam <0.05 1.50 

13.0 48.0 39.0 Silty Clay Loam 0.43 0.95 

Abbreviations for extractants : PE= Saturated Paste Ex1ract, H20Sol= water soluble ,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

Your Environmental Monitoring Partner 

Report ID: S1310348001 

Date Reported : 12/5/2013 

Work Order: S1310348 

Nitrate 

(as N) Selenium Molybdenum 

ppm ppm ppm 

1.4 0.20 0.13 

1.2 0.1 2 0.35 

0.3 0.06 1.01 

Abbreviations used in acid base accounting : T.S.= Total Sulfur, AB= Acid Base , ABP= Acid Base Potential , PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations : SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: Page 2 of 3 
Karen Secor, Soil Lab Supervisor 
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- ~ Yooc Ea,iroameatal Moailoriag Partee, 
Inter-Mountain Labs--------------------------------------------------------

1NTt• - •ou ... ,., .. LAD S 1673 Terra Avenue , Sheridan, Wyoming 82801 ph: (307) 672-8945 

Project: Overburden 

Date Received : 10/23/2013 

Lab ID 

S1310348-001 

S 1310348-002 

S 1310348-003 

;::r,, ~ ...,., .., 
c:? :z: 
= a, 
2: 
(:.:) ~ 
< ...... 

c::t -~ .. U'I 

Sample ID 

AMBRE-02 

AMBRE-02 

AMBRE-02 

These results apply only to the samples tested . 

Depths 

FEET 

0-10 

10-20 

20-29.8 

Total 

Carbon TOC 

% % 

0.7 0.1 

1.5 <0.1 

5.9 5.1 

Soil Analysis Report 

RAMACO 

250 West Main Street, Suite 210 

Lexington , KY 40507 

Total T.S. 

Sulfur AB 

% V1000t 

0.37 11 .7 

0.35 10.8 

0.43 13.4 

Neutral. T.S. 

Potential ABP 

V1000t V1000t 

50.7 39.0 

122 111 

59.7 46.3 

Abbreviations for extractants : PE= Saturated Paste Extract, H20Sol= water soluble,AB-DTPA= Ammonium Bicarbonate-DTPA, AAO= Acid Ammonium Oxalate 

ReportlD : S1310348001 

Date Reported : 12/5/2013 

Work Order: S1310348 

Abbreviations used in acid base accounting: T.S.= Total Sulfur, AB= Acid Base, ABP= Acid Base Potential, PyrS= Pyritic Sulfur, Pyr+Org= Pyritic Sulfur+ Organic Sulfur, Neutral. Pot.= Neutralization Potential 

Miscellaneous Abbreviations: SAR= Sodium Adsorption Ratio, CEC= Cation Exchange Capacity, ESP= Exchangeable Sodium Percentage 

Reviewed by: _0_ ~---~---u9-'\__,---------
Karen Secor, Soil Lab Supervisor 

Page 3 of 3 
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Brook Mine 

RAMACO 

OVERBURDEN CORE/CHIP SAMPLE INTERVAL INSTRUCTIONS 

Mine Site: Ramaco 

Date: I - :J - 2. 0 \ 3 
Drillhole ID: /\ M )3> RE. ""' 0 2. 

SAMPLE INTERVAL DEPTH INTERVAL ID COMMENTS 

---=Z~u.__....c...,,~..:::;.._-------"'__._.,.......::. _ _ .t..::..11t.1~~~~~J..U-~----"--~'e,.\1½ 

29. '(b - 47. 1 Coa \ \cl-ev:W,J 

$'0 - t?. 5 

Gs -~G,5 > 
Gb,5 - 7/, 25 

7t, 25 - ls. 7 2 

October 2014 

----- ---

'( C.c /I (f 

....... CoCt. '' 

f ¢\ .(!nc 9 e.o \e c b o:r O B Tes..\: tfl9 

Coa \ Xo:\:etva.l 

TEN 6 2/02% 
REC D NOV 1 ,2014 

Addendum 05-7 -73 

-------------------------------

DEQ Ex. 2-374



Le.CJ. r:i'::. ________ _ 

c.... C::;~: .· 
c:: 
'< 
tv 
0 ...... 
(.Jl S !?...':-.:,J l !! 

·!~o . 

1(6 

• 0. 
0. 
(1) 
;:l 
0. 
c:: 
3 
0 
(.Jl 

I 

--.J 
-~ 
~ 

r; 
VI 
I . ' 
00 

: ·_r.;> l !! 
·: . · i.:c-.ri;. l 

l-ll 

t 14 ·.., - l ~ .' 

l. _,., - 21 

l - ·, ·i . l 

-1.. ~-:~ . . 
;,. , . I L 

' r - ~ ·, . ;I 

I 1 .• : .1 

I 1- -. .. . 1 

I:··'. . <- '? l 

t- 7· . · 

r . ·. ,, 
' • -- . n 

.. '-. - . ', . -

. • ·• I ··:;( 

i 
II!. , 
l . l , -
J; : ] .' 

l :· l -',- -
1 • . / 

t ···,: ' -
l~ . . ' ' 

= -t 
rr, ..,, 
C-;) :z: 
c:::::, 

CD -c:: ,...., 
r- -.... 

c::, 
c..:, I',,) 
c::::, c.n 

~ 
c::> -c.n 

n·, 
1:5 

:·:::.. :.: tt: r.nr .. 

3. 3f, 8 .(,(, 

8 . 411 3 .(,7 

2 .. 2::; ,3 , 5/'.; 

P. , 15 8. 55 

fJ , 3~ 8 .4') 

p . 2'; .1 . 1,g 

I: . 0 2 b .71 

f_, . 1'! 8. 5':; 

l; , l15 & 58 

!i .22 &.51: 

,, .• 3'.l 8J 2 

p,_ ,7 f,, . (,,'. 

:.J . '; 2 8. (,; • 

:-\ ,l1:,i fl .6~ 

' ~. (}2 9.n 
(_; . ·1 ·1 Fl.77 

(~ .2lJ 11 .(,0 

2 .. 07 8.60 

P . . 05 8 ,5 l 

Pete. Kiewit So~s • 
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.ning Dis t rict 
,il Analvsis 

ril Z ril Z/SZ/Z ril --~ peuue.os 

Di t c __ ..,.3._(7.1..;6::.._ ___ _ Name -~Il.:.ig.....,_,H~o:.:rn~C.::;oa::,1:a...... ___ _ Address _________ Ci t~,/State _______ _ 

r,,,r. rturden Core 

·,oluble ;odium Calc iun ,-lae;nesi~ Texture 
Se.lts ~ ~ ~ SAR ,·ery " at, ,, 

'JO 

: ;;;10- 3 l 1 l irine sar.d silt cl~· 
~and 

3.84 16.3 8.32 33.57 3.6 58.6 122.8 18.6 

3.44 12.4 8.74 35,31 2.6 ~4.3 18 .0 7.7 

1.80 n.c; 6.14 18.o4 2.9 9.8 56,4 ,~3.8 

2.77 8.4 4.25 27,25 2.1 6.1 55.7 38.2 

1.98 5.6 3.50 15.6o 1.8 15.5 52.3 32.2 

1.60 4.1 1.21 10.71 1.6 6.6 48.0 35,4 

1.05 2.6 2,57 5. 76 1.3 10.3 .38.0 51.7 

0.84 2.6 1.80 3,77 1.6 8.9 46.5 44.6 

0.72 2.4 1.23 3.45 1.6 120.3 54.4 25 ,3 

0.7'i 2. 6 1.36 ~.45 1.7 17.5 6o.2 22.3 

b.80 2. 9 1.32 3,85 1.8 33.6 4o.4 20.0 

0. 74 2.2 1.02 4.01 1.4 128.4 50.5 21.l 

0. 95 2.8 1.04 5,57 1.5 28.5 51.9 19.E 

0.87 2.6 0.89 5,03 1.5 19.0 54. 7 26,3 

1.1,3 5.0 1.98 7 .22 I 2.3 71.4 19.8 8.8 

' 1.52 5.li 1.51 9,15 2.3 20. 2 55 .6 24.2 

l.10 4,5 1.23 4.83 2.8 7 ,9 51.8 40.3 

0.96 4.8 1.51 3.12 3,2 16.C 31.3 52,' 

1.17 9,0 1.14 3.8·7 5.7 9.7 14.s 75.l 
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Da:e ___ 3.._-_.7..:::6 ____ _ Name __ ·~B~iQg~li~Pur~u~c~pQal.__ ___ _ Address _________ Ci t~r/Sta!:e --------

· ,ve1·hurden Core 

'.; oluble >OdiUlll Calcium ··10.8nesium Terlure li p I{ Se 
Salts ~ ~ ~ SAR .'e ry 'J, i 1, 3oron Nitrogen F:-iosphorus Potassi~ Satur- Seleniwi 

:::·: xi0- 3 l l l "'ine sar.d silt clay Class PPM PPM PPM PP:.t ation PPM 
,and l 

o. 88 11.~ 0.28 0.2·~ 21.( 9,5 24.5 66.o cla.v 0. 77 89.9 -.02 -
0.93 9.1 0.36 o.oB 19.L 12.0 28.0 6o.o clay 1 . 19 64.o -.02 

0.44 4.9 0.42 0.15 10.5 10.0 12.2 77.8 c1-Y 1.61 78.9 - n? 
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1.42 l<.O 1.23 0.77 13.( 51.9 23.1 
&ilt 0.2.0 - . 02 25.0 1~om 30.7 

1. 'i'i 1"1.4 1:10 l O::> 11.' 10.6 <;8. 4 22.( 
silt 

0,20 loam 28,9 .n? 

1.18 Q, Q o.85 0.6o ll. ' 6o.o 27.7 12. ' 
sandy 
lolilll 0.16 18.8 -.02 

1.05 8.4 0.72 0.37 11.1 72.6 18 .0 9-~ 
sandy 
lolilll 0.08 21.2 -.02 

1.5'5 12 .4 1.27 o.42 13.' 42.7 28.8 28 . ' 
clay 
loam 0 . 10 21.8 -.02 

2.23 25.4 2.51 2.16 16. ( 40 .0 23.4 36.f i_l&Y 
08111 0.66 39,8 - .02 

• 
-

• 

-

to 
I "1 

0 
0 
:,;-' 

~ a· 
(I) 

~'\ .. 
DEQ Ex. 2-376
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s ...... ...... 

c:::, 
tJ ~ "') 
(.Jl C) U1 I 
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I ~ 

---J = 0\ -UT 

Peter Kiewit Sons' Co . ~ining Cistr ic t 
P.eport of Laboratory So~\ ~nalysis 

ril Z ril Z/SZ/Z ril 

l ab ~lo . 0884-2-79 to 0B-92-2-79 Oate. _ _ ---""2/c..:7..:.9 __ 5alllPle 10 Big Horn 326-78; 327-78 Coornents P1t four Overburden Samples 

l,_~h • -

84 

85 

!l6 

87 

88 

B"'l 

~o 

~I 

n 

Sampl e 
Inter~• \ 

326/ 

0-5 

5- 10 

10-15 

Satura-
t)on ~ 

38.~ 

23 . 3 

32 .7 

onduc-
ti vity 

pH rrmhos/cm 

7. 3 4.9 

6.5 7. 4 

5 . 2 5.7 

Sod iU111 Ca lc i \111 ~1a()nes i u• V Fine 
meq/L meg/t meg/L SAR Sand 

20.0 18.9 34. 2 3.9 

56 .0 16.5 90. 4 7. 7 

47 . 0 13.1 61.9 7. 7 

l : t Texture Boron Ni tragen CEC 
Sand Si lt Clay Cldss• PPH PP11 meg/100 gm up. 

43 . 0 36.9 20. l 0.82 20 . 3 13.6 6.9 

64.9 21 .2 13.9 SI 0 .50 27 .8 \0.B 24 .0 

67 .6 18 . 1 14 . J sl 0. 71 51. 2 62 .0 7. 5 

15-16 LOST--- --- ------·---------------- ----- ---------------------------------------------------------------------------------------------

16- 18 78.4 3. 7 8.8 75.0 13. 5 102 . 5 9.8 6 .8 60 .4 32 .8 sic! 3.05 69 .4 86 . 0 2 .4 

18- !3 LOST- -- --- --- -- ------ ---- ----- ---------------------- ----- ------- -- ---- -------- -- -----------·----------- ---- ------------ ---- -- ------

19-?2 51. 5 6.0 5.8 27 .0 16 .4 46 .5 14.5 61 . 6 23.9 s i l 1.86 41. 7 7.2 4. J 

22-2" LOST--- - --------------- ----- --- -- ----------- - ------------- - ---------------------------------------------------------------------- - -

2)-27 51. 2 7. 2 4.7 Zl. o 16 .6 32 . 5 4.2 24 . 0 52 .6 23 .4 s i1 l. JJ 12.6 5. 2 10.1 

27 -28 LOST--- -- ---- -- --- ------------- ----- ----•------------ ------ ---- - ---- ---- ------------- ------------ -- ···--- ·----------------------- --

28-31 19.S 7.9 3.3 8.0 13.9 25 . B 1.8 64.5 23 . B 11.7 sl 0.20 13. 7 4.4 7. 1 

327 I 
0 -31 ORILLED OUT---------------------------------------------------- ·----- -----------·----·--···--- -------------------- ---- -- --- --- --- --

26 . .; 

5-i. 1 

1. 1 

-~- 0 

~., 
2.9 

12 .0 

9.0 

12. 2 

2.3 

27 

P, 5 

2. 7 

J. 9 

J I . 5 56 . 1 12 .d 

d.5 6a. t1 22. 7 

s il 0. 29 

0. 50 

18.9 

8 .2 

4.6 

s.a 

5. ! 

3. 2 

11-1] 

] J- ~ I 

-4 1-42. 

~2 .7 

OST------------ ---·------~---- --- -------------------•----------------------------·--------------------------------------- -- ------

, "1 ·1 V : 1 • , I ) : : ~- • ~ : ; r.; • Ci J y ~ l -

~i-
1,-- __ ) 

·"':t :->) 
. ' 

~ peuuei0s 

DEQ Ex. 2-377
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---J 
---J 
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Cl, 

~ 
C) -c.n 

1._.., : .. -

84 

BS 

86 

87 

88 

89 

90 

91 

92 

-4 ..... 
::z: 
0, 

~ -... = r-.:J 
c.n 

:,c, 2~-2- 79 t D !:B-92-2- 79 

.--• ~,le l'c i d Las e Leud 
• u-r" \ldl :-. 0t cnt i ::1l L 1mt Ppr, 

.:..::O / 

0-5 

~- l(J 

108, 6 

M 

M 

1. 3 

l. O 

0.7 

1t·i.t't r ,,-.- ,. , : '.:,·, s' Co. ' ' :1 , i r· [ 1 i !.. t r1 c t 

~!!..:~-~- ~:-•rc: ._~,ry ~rJ i I -~- r, oivs1':i 

uate __ 2_/_7_9 _ _ Sa n.;, ,e J'.;_!_"l Horn 326-78; 32 7- 78 

Mo lybdenuia 
PPH 

3. 6 

4 .0 

4 .0 

Sel enium 
PPM 

-0 .02 

- 0.0? 

-0. 02 

15 - 16 LOS T-------- -- ----- --- --------------- -- ------------------ -- ------ -------

l o- 1 A 71 . 61 0.1 3.6 -0 .02 

le-1 9 LOST--- - -- ------------------------ -- --------------- -- ------------------ -

19- 22 

22 -23 

23- 27 

27 -28 

28-31 

127 / 

84. 63 S l . 0 2.4 -0.02 

LOST-------,------------------------------------------------------------
M l. 4 2.8 - 0 . 02 

LO ST----------------------- ---------------------------------------------
H 3. 4 -0. 02 

0-31 DRILLED OUT-------------------------------------------------------------
31-33 

33-41 

H 

M 

l. 4 

2.1 

J.2 

l .2 

-0.02 

-0 .02 

41-42 ,7 LOST-----------------·· · ·- - · · -- ------ - - · - - -- ---- ----····-···- ---- - ----- -

42.7 COAL------------------------------------------------ ----------------- ---

ril Z ril Z/SZ/Z ril ~ peuue.os 

Pit Foor Overburden Samples __ Conr.ients _____________ ____ _ 

. ~--.... _ ' - .. _ : .. DEQ Ex. 2-378



RAMACO Brook Mine 

ADDENDUM DS-8 

State Engineer's Office Water Well Information 

~f ' · ~Hi?~ 
September 2019 EC n O 9- 7. D -19 Addendum DS-8 - 1 

DEQ Ex. 2-379



- - -----

RAMACO Brook Mine 

Drill Hole Tabulations 

WELL ID Easting Northing 
P106680.0W 1933910.6 1373102.1 
P118684.0W 1935375.5 1379410.4 
P142919.0W 1934044.0 1376826.3 
P186820.0W 1933886.5 1376825.5 
P19856.0P 1936986.2 1373542.9 
P36783.0W 1933208.4 1376928.1 
P41136.0W 1937006.8 1370668.7 
P4715.0P 1932390.9 1387433.5 

P52707.0W 1935355.6 1377126.5 
P52708.0W 1935806.6 1377087.5 
P52711.0W 1935819.6 1376627.5 
P52715.0W 1936116.6 1376115.5 
P63975.0W 1932686.6 1384023.7 
P65492 .0W 1933921.9 1388304.5 
P68201.0W 1932198.5 1387139.3 
P71814.0W 1934157.7 1381746.5 
P7297.0W 1933355.3 1388687.4 

P75113.0W 1933921.9 1388304.5 
P8410.0W 1935241.2 1379744.2 

P84927.0W 1933902.3 1381730.4 
P92235.0W 1932160.6 1386972.3 
P93497.0W 1935346.6 1380072.2 

P119576.0W 1936690.7 1376789.7 
P120822 .0W 1936690.7 1376789.7 

December 2019 TFN6 2/025 Addendum 05-8 -2 

R CD DEC 13 , 2D 19 DEQ Ex. 2-380



RAMACO 

roAMUW fi 
r-u:.v s.9J 

Brook Mine 

1c.,1._ J, C 2.;Ul 
i:11MFn 

STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

HERSCHLER BUILDING 
CHEYENNE, WYOMING 82002 s CANNED I) C I I I 2U 13 

(307) 777-5959 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL OR SPRING 

NOTE: Do not fold lhis form Use typewriter 
or print neatty wlth black ink. 

PERMIT NO. U.W. __ ..,.l_Q..,_,6 ..... 6-8 ..... Q,,__ __ NAME OF WELL (SPRING)WARNE~-----

1. NAME OF OWNER GEOHGE KAND F CI !RI STINE WARNER 

2. ADDRESS 

City ·.>I y --ndc., ,, 
Please check if address has changed from that shown on permit . 

State A. Zip Code ( , , J 1:, '-' / Phone No. ;:)( 7 - la /:4 :?, )<,(1 

3. USE OF WATER: Domestic ~ Stock Watering D Irrigation D 
Explain proposed use (Example: One single family dwelling) t I -Se 

Municipal D Industrial D ~iscellaneous D 
c.-~ 1.. .. cd'-, ,n';Dw'jc (,, m, i,f 

d,t lli,13'> Ct /€':> ':> 1 l)c,1 1cu11 1@ ' ru q / 1 .. •11fx , it1 <; i<',', / k.,, ! vi<.. ts", .J, f 1, ·lt,< '<, ·,ct i ( / ; 

4 . LOCATION OF WELL (SPRING): ~¼ .!:J..!..... ¼ of Section ~ , T. N .. R. ~ W., of the 6th P.M. (or W.R.M.), 

Subdivision Name ________________ Lot ____ Block ___ _ 

If surveyed. bearing, distance and reference point: 

5. TYPE OF CONSTRUCTION: Drilled [iiJ 

Describe: 

6. CONSTRUCTION· Tolal Depth of Well/Spring ,,l., <..' ft. 
a. Diameter of borehole (Bit size) w 'J..i inches. 

b. Casing Schedule New L8) Used• 
_'_f_ diameter from --~- ft to ,?.t-c ft . 

diameter from ____ ft . to ___ It. 

Depth to Static Water Level ~ 
(Below land surface) 

Material ___ I _' ,J_(_~ ____ Gage ,_; '/ ( ' 

Material _________ Gage _ 

ft . 

c . Was casing cemented: Yes• No 0 Cemented Interval, From ______ feet to feet. 

d. Number of sacks of cement used ____ type of cement __ 

e. Perforations: Type of perforator used CrJL rv t< t 
Size of perforations ____ inches by ____ inches. 

Number of perforations and depths where perforated: 
___ perforations from ___ It. to feet. 
___ perforations from ___ ft to ___ feet. 

f. Was well screen installed? Yes f2g No D t ,. 
Diameter: --~-- slot size: • C;),:,- set from feet to 
Diameter: _____ slot size: _____ set from feet to ___ -'<-

g. Was well gravel packed? Yes• No IBl Size of gravel __ 

h. Was surface casing used: Yes D No ~ Was it cemented in place? Yes D No D 

7. NAME & ADDREss oF DRILLING coMPANY I; 11 v , D n r,,,, of , , 1: ex)., 31 :3 

8. DATE OF COMPLETION OF WELL (including pump installation) OR SPRING (first used) ~_i . iJ -,-.r--r---,----,,---
,. f , I , :·r(Pt,_ _ . ': ,°( 11 .. /-: ·/ ti- .,_ 

9. PUMP INFORMATION: Manufacturer • /,.,/, , t Type _ _..1/u.·,.,_/J,,_, ,_,_,,.._1 .... , . ,._, J,.,2,../c ______ _ 
Source of power 1 - • __ Horsepower ~ Depth of Pump Setting or intake -L--~..._ ... _____ _ 
Amount of Water Being Pumped Gallons Per Minute. (For Springs or flowing wells, see item 10.) 
Total Volumetric Gallons Used Per Calendar Year. 

10. FLOWING WELL (Owner is responsible tor control of flowing well) . 
If well yields artesian flow . yield is gal./min. Surface pressure is _ _ lb./sq. inch. or feet of water. 
The flow is controlled by: valve D cap D plug D 
Does well leak around casing? Yes D No D 

106680 Permit No. U.W. _________ _ 

Sep tern be r 2019 

Book No. _fil_ 7 Page No. __ 8_J_. _ 

Tf~ S 2/ 025 
REr,~ 09 -20-19 

Addendum D5-8-3 

DEQ Ex. 2-381



RAMACO Brook Mine 

11 . If spring, how was ii constructed? (Some method of artificial diversion. i.e., spring box, cribbing, etc .. is necessary to 
qualify for a water right.} ________ __ _ 

12. PUMP TEST: Was a pum test made? Yes1;81 No • 
If so, by whom l L L < K- Address 
Yield: (. · gal./min. with 
Yield: ~ gal./min. with 

II ,s- foot drawdown after ' 
_J_j_;;i'__ loot drawdown after --:;:-{ 

13. LOG OF WELL: Total depth drilled w feet. 
Depth of completed well ::lw feet. piameter of well __ +~_ inches. 
Depth to first water bearing formation .) 't.J feet . 
Depth to principal water bearing formation . Top ,,2 4 .).. feet to Bottom 

Ground Elevation, if known 3 '>5 L ) 
1 

DRILL CUTTINGS DESCRIPTION: 

hours. 
hours. 

'i l/ feet. 

From To Material Remarks Indicate Water Bearing 
Feet Feet Type, Texture Color (Cementing, Shutoff) Formation & Name 

n . -:I. ·,o o 
'J I <J_ c...._ _.,, f'\ ,lc1C' /r.._ , 

I L/ ,J .") C-.~ .,JI D1- ---l 

1 .. 1. '--I I r~i ,.,u -· ~h o.. l e. 
'-f I '-/ '.l (->_ ,, 
l.J . ..,_, l, ..... - Kl ,,.; <. M b u."'--' 

·-~ ~ l>'-'x-... P,/ "' C. - ~~'Q_ -...<-'-
-...... ~ I o I P.i ,1,- <.., r, nP ,, 

J O I f C Cf C, ,-,,.::u 
; r, q J.l c;, 1-'-.Lu t" ", />-.. /., ._ / , = 

I )., , .. ,.,,_,, 12. ·· - J-''A '- 1.e. t. ,.-

J :J.J1 ;;i ..J_ ;i_ rv ,,, -~ J , ,a ( ,; 

'.,I. ..; :) . -J',"l/- (_,--.,, ..l LA., A,--... ,....,,,,_ , n< 

1 -."lJ . ) ( " ( C., f v ,-, ' ~h r. I, 
~ 

-
14. QUALITY OF WATER INFORMATION: _ / 

Does a chemical and/or bacteriological water quality analysis accompany this form? Yes [;21' No D 

Indicate Perforated 
Casing Location 

-

II is recommended that chemical and bacteriologic water quality analyses be performed and that the report(s} be filed 
with the records of this well . (Contact Department of Agriculture, Analytical Lab Services, Laramie, 742-2984.) 
If not, do you consider the water as: Good D Acceplable O Poor D Unusable D 

REMARKS: 

Under penalties of pe~ury, I declare that I have examined this form and to the best of my knowledge and belief it is 
true, corr nd complete. 

~L~/_-~/ a~--. 19 i2.._ 
Date 

U W I OlRLPW FOR STATE ENGINEER'S USE ONLY 

Date of Receipt _ N_o_v_1_7_,s_9 _ __ ' 19 --

Date of Priority __ ~tl~ll-~2~ 19_9_7 _ _ , 19 __ 

September 2019 

o,ZJ:~" ~ iMID 
for St~ineer 

Tf ~ 

. EC~ 
2; 02 S 

o~ -1.JJ -,~ 
Addendum 05-8-4 

DEQ Ex. 2-382
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RAMACO 

FOAMUW S 
A•v )99 

Brook Mine 

ST ATE OF WYOMING 
oFF1cE oF THE sTATE ENGINEER sc · n= r :A 1 r 1n , 

HERSCHLER BUILDING 
CHEYENNE. WYOMING 82002 

(307) TT7-5959 l,OIC; ~ l fi 
STATEMENT OF COMPLETION ANO DESCRIPTION OF WELL OR SPAIN f o 

!NOTE Do not lold this lorm Use typewnler 
L or pnnl neatly with black ink 

PERMIT NO. UW. 

1. NAME OF OWNER 

118684 _ NAME OF WELL (SPRING) JOHNSON NO_. 2 _ ___ _ 

JOHN L . & GAYLENE JOHNSON 

Bo 
Ple

1
a-~se- c-he- c~k~,l ~ad~d~,~-ss has changed lrom !hat shown on perm,t. •-- --- ----2. ADDRESS 1) Q 

City f\ o.0c.ne:>te.r Stale W ~t'.L.~ Zip Code ~ ~ Phone No. 3 0 J- Cofi:S:: · 4,j I 0 

3 USE OF WATER: Domestic D Stock Watering iKJ Irrigation O Municipal D Industrial D Miscellaneous O 
Cl Monitor or Test O Coal Bed Methane Explain proposed use (Example: One single family dwelling) ___ _ _ _ 

__Q_l'\C. )toc.l-\ +<'\ ... ~ ;Y\ c.orro.._\_ of" f,.J'tvr b ~ 

4. LOCATION OF WELL (SPRING)· S___E. '• S E. ,,. of Section I j_ . T. D N .. R. fil W .. of the 6th P.M. (or W.R.M.), 

Subd1v1s1on Name ___ _ Lot Block 

If surveyed. bearing. distance and reference point : 

5. TYPE OF CONSTRUCTION: Orilled l7 _ ___ Dugi8] Driven O Other• 
(Type of Rog) 

Describe: 

5. CONSTRUCTION: Total Depth of WelVSprin~ ,-n--1~__,-,- tt. 
,_, r-11 11 a · (14.. k. ~\ ' \\,, ,, 111, , ~ 

Depth to Static Water Level -~ ft . Below land surface) 
y \ I ~ t ( ) • I ' ! ' I ' 'l I \ 

a . Diameter of borehole (Bit size) _ _ Y~B'--- inches. 

b. Casing Schedule New LJ Used iXI 
~ diameter from O It. lo _7 _ _ It. Material 90.\yo.l)·,u~ ~;P'- Gage ~ '~"'~ -

diameter from ___ It. to It. Material _________ Gage _ ___ _ 

c. Was casing cemented: Yes• Nopi'.! 

d. Number of sacks of cement used 

e . Perforations: Type of perforator used 
Size of perforations "3 inches by 

Cemented Interval. From 

type of cement 

(.\, ~Se 
) ,~~in~c~h-es ____ _ 

Number of perforahons and depths where perfgr_ated: 
-5.Q_ perforations from _ __Ii__ ft . to <,, _ feet. 

perforations from __ ft . to feet . 

f. Was well screen installed? Yes [ I No IX'l 
Diameter: 
Diameter: 

slot size: 
_ ___ slot size: 

set from feet to 
_ ____ set from _ ___ feet to 

feet to 

~ ,. I 

'' 

g. Was well gravel packed? Yes[j(J No D Soze of gravel p C: __ .__ _ _._·_' -, ;! " -

h. Was surface casing used: Yes fl(] No 17 Was ii cemented in place? Yes n No@ 

7. NAME & ADDRESS OF DRILLING COMPANY <: \ f I S q ".'1 C 

8. DA TE OF COMPLETION OF WELL (including pump jnstaUaljon) OR SPRING (first used) 8 /-;}.9 / _oo-'-----

9. PUMP INFORMATION: Manufacturer _ __..,-'-"~-"'-- ~---- Type C t'l'lh· ; fv~~ 
Source of power C \ ~ '- t < • l . .', + Horsepower _ Depth of Pump Setting or intake 

1 

Amount of Water Being Pumped - ~-- Gallons Per Minute. (For Springs or flowing wells, see item 10.) 
Total Volumetric Gallons Used Per Calendar Year. 0 0 ooO o. 11 o" 

10. FLOWING WELL (Owner is responsible for control of flowing well) . 

feet. 

II well yields artesian flow . yield 1s ___ gal./min. Surface pressure is _ _ lb.lsq. inch , or ___ feet of water. 
The flow 1s controlled by: valve O cap O plug D 
Does well leak around casing? Yes n No 17 

Permit No. U.W . 
118684 

Book No. 
897 _ ___ Page No. J~5 

SEE REVERSE SIDE 

S eptember 2019 Addendum 05-8-5 

ECD DEQ Ex. 2-383
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RA MACO Brook Mine 

11 . If spring . how was 1t construct d? (Somo method ot art, focia l diversion. i e .. spring box. cribbing. etc .. is necessary to 
qu;1 l1fy tor a waler nght ) 

t 2. PUMP TE ST· Was a pump test made? 
It so. by whom S <\<"'Ir_ 
Yield 11 gal /min w1ll1 

Yes i(J 

5 

No l I 
Address S "'"" C. ______ _ 

tool drawdown after 1/ d.. hours. 
Yield gal./mon. Wllh loot drawdown after hours. 

7 feet. t 3 LOG OF WELL Total depth drilled 
Depth of completed well 7 feel Diameter of well 3 (o inches 
D plh 10 lorst waler bearong formation 
Depth 10 principa l water b anng formation 

Ground levaIIon 1I known "3 (:, 5 0 

DRILL CUTTINGS DESCRIPTION: 

I To Mdl0rodl 

~ 
Top 

r, 01n 
Feet Feel Type . Texture Color 

1 

14 QUALITY OF WATER INFORMATION 

leet. 
G feet 10 Bottom 

Remarks 
(Cementing. Shutoff) 

feet. 

lndrcate Waler Bearing Indicate Perforated 
Formation & Name Casing Location 

Does a chemrcal and/or bac1enolog1ca l waler quality analysis accompany thrs form? Yes LJ No Pd 
11 Is recommended that chemica l and bacterrolog1c water quality analyses be performed and that the report(s) be filed 
with tho records of this well (Contact Department of Agriculture. Analytical Lab Services. Laramre. 742-2984.) 
It not do you consider the water as: Good [Xi Acceptable O Poor LJ Unusable D 

REMARKS c.. I t'~ ~ 
the ~ t.£t..J-j L 1-\;. 0 

s,.,.c..11 ') 
kvc./ T j 

ok , 
0. +-

Fo s+~ 

Under penalties of poqury. I declare that have examined this form and to the best of my knowledge and belief it is 
true. correct and complel 

_9/~~ ta,; 

lAW ~OH S I Al E ENGINEER'S USE ONL Y 

Date of Receipt 

Date ol Prrorrty 

. 19 

SEPTEMBER 9, 19~ 

Septem ber 20 19 

Date of Approval /;;:.-e,..k~ )) .1-02~ 

_ /)~~ 
for State Engineer 

Tf t 2!02S 
~E 1' 0 -20- 9 Addendum D5-8-6 

DEQ Ex. 2-384
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RAMACO Brook Mine 

,ofllMU.W.I -- STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

HEASCHLEA BUILDING 
CHEYENNE, WYOMING 82002 MICf1() Ar ' 7fJl4 

(307) 777-8183 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL OR SPRING 

NOTE: Do not fok:1 this form. Use typey.,nter 
or pnnt neatty with black ink. 

14 l lJ 19 BROWN #1 PERMIT NO. U.W. _________ NAME OF WELL (SPRING) ________ _ 

R. STANLEY & PATRICIA A. BROWN 1. NAME OF OWNER ___ __________________________ ____ _ 

2. ADDRESS >/ 9 /( OC1 ; gel 
Ptease check 1r address haS changed from that shown on permit 

City Rt.,JC J. ., c, , e r: Slate (,J .J oM,AIC. ZipCode ':)'. .l.'83'i 
7 

Phone No. fo J /,S;, -fyto 

3. USE OF WATER: Domestic Bl Stock Watering D Irrigation D Municipal D Industrial lJ Miscellaneous D 
Monitor or Test D Coal Bed Methane D Explain proposed use (Example: One single family dwelling) _____ _ 

, 
7 'i K,·,·· Kd 3 Y 1 Kar, i!d 

4. LOCATION OF WELL (SPRING) NL •~ tlLv¼ cl Section ) i_. T. :i.2_ N .. R. __)'__£ w .. of the 6th P.M. (or W .R.M.), 

Subd1v1s1on Name _________ Loi ___ _ Block 

If surveyed, bearing . distance and reference point · 

5. TYPE OF CONSTRUCTION: Dnlled LJ _ _ ___ _ Dug~ Driven D Other• 
IT ype of Rog/ 

Describe : OvJ ,, 't. ,, 

5. CONSTRUCTION: Total Depth of WelVSpring - ~L_o/,__ __ h. 

Depth to Static Water Level - ~ --- h. (Below land surlace) 

a. Diameter of borehole (Bit size) 4 Y inches. 

b. Casing Schedule New ~ Used 0 
I/: . '' diameter from Q h. to _j_J_ h. Material ( 2 AL II C Ii'- 11 r. r t Gage ____ _ 

diameter from ___ h. to h. Material ____ _____ Gage ____ _ 

c. Was casing ceme~ted: Yes l l No~ Cemented Interval, From ______ feet to ______ feet . 

d. Number of sacks of cement used type of cement 

e. Perlorat1ons: Type of perlorator used ::::-:--i.:'-"":J!I.--:-::;::::::-'-'J..e=.1-..=t'--'!'>ee_ _______ -:;,:-"';~d:;l~tf:ib_,--
S1ze of perforations 1/'I _ inches by _ ..,_._ __ inches 

Number of perlorations and depths where perforated: 
J ')._ perforallons from /",- ft. to ~~- feet. 

___ perforallons from ft . to feet. 

f. Was well screen installed? Yes• Nog] 
Diameter: slot size: set from feet to --- -
Diameter: slot size: set from feet to 

Was well gravel packed? Yes~ No • Size of gravel 
II 

g . 

h. Was surface casing used: Yes • No • Was 1I cemented in place? Yes • No • 
7. NAME & ADDRESS OF DRILLING COMPANY n1,v 1./£ R 
8. DATE OF COMPLETION OF WELL (including pump instaUation)OR SPRING (first used) SE PT 2 Y, ,2 " c•j 

9. PUMP INFORMATION: Manufacturer __f_pJ,. •I Type ........ ~~~~~~~-----
Source of power El EC ·1 I( ; C: Horsepower _ J___ Depth of Pump Setting or intake -~--~ '--- --
Amount of Water Being Pumped / 'S Gallons Per Minute. (For Springs or flowing wells, see item 10.) 
Total Volumetric Gallons Used Per Calendar Year. ___ _,__,,.._ ______________ _ 

10. FLOWING WELL OR SPRING (Owner is responsible for control of flowing well) . 
If well yields artesian flow or if spring. yield is ___ gal./min. Surlace pressure is _ _ lb.isq. inch, or _ _ _ feet of water. 
The flow is controlled by: valve 11 cap U plug 1J 
Does well leak around casing? Yes LJ No LJ 

Permit No. U.W . __________ _ BookNol059 Page No. 145 
SEE REVERSE SIDE 

September 20 19 T f N fj 2 /lH ~ Addendum 05-8-7 

REC~ n~-l - •q 
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RAMACO Brook Mine 

11 . If spring . how was it constructed? (Some method of artificial diversion, i.e., spring box, cribbing, etc., is necessary to 
qualify for a water right. ) __ 

12. PUMP TEST: Was a pump test made? Yes n No@ 
If so. by whom 
Yield 

Address ___ _ 
gal./min . with ___ _ toot drawdown after ____ hours. 

Yield _ gal ./min. with toot drawdown after hours. 

13. LOG OF WELL: Total depth drilled / 1 feet. 
Depth of completed well / ? feet. Diameter of well __!:/Ji.__ inches. 
Depth to first water bearing formal ion /, feet. 
Depth to principal water bearing formation . Top __t_S __ feet 10 Bottom 1"1 feet . 

Ground Elevation. 11 known 

DRILL CUTTINGS OE SC Rf PTtON: 

- -
From To Material Remarks Indicate Water Bearing 
Feet Feet Type. Texture Color (Cementing, Shutoff) Formation & Name 

,_ _o ,...,- D . rt. 
L _LS_ I >7 J,., I! "'•·et-

~ -- --- -
~ -
c-· -· -

14 . QUALITY OF WATER INFORMATION: 
Does a chemical and/or bacteriological water quality analysis accompany this form? ·Yes O No~ 

fndicale Perforated 
Casing Location 

I ."> - I 'i 

It 1s recommended that chemical and bacteriologic water quality analyses be performed and that the report(s) be filed 
wilh the records of this well. (Contact Department of Agriculture. Analytical Lab Services, Laramie, 742-2984.) 
l_f not. do you consider the water as: Good 8 Acceptable O Poor O Unusable O 

· REMARKS· 

Under penalties of perjury. I declare that I have examined this form and to the best of my knowledge and belief it is 
true . correct and complete. 

, -,&_~ (~ 
Signature of oV: er or Authorized Agen1 

~L'-'o"-----'('-.. _ _ __ . 20 £3_ 
Date 

FOR STATE ENGINEER'S USE ONLY 

Pernut No. U.W. 

Date o f Receipt 

/t,{ z_q1q 
OCT O 7 2003 ____ , 20 

:!/28/200:! 
Date of Pnonty __ . 20 

September 2019 

Date of Approval 1 0/ .JO , 20 03 
~ ' --

(! lull/!.~ lu r I) l/, l[C k 
for State Eo!iineer re 

?, I 01 S 
~- 2Q- H1 
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RAMACO Brook Mine 

FORM U.W.6 
Rev . 2/07 

STATE OF WYOMING 
OFFICE OF TH! STAT! !NGINHR 

HERSCHLER BLDG., 4 - E 
CHEYENNE, WYOMING 82002 

(307) 777- 6163 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL OR SPRING 

NOTE: Do not fold this form . use typewrit er or 
prtnt neall wi th black Ink . 

PERMIT NO. U.W. 186820 NAME OF WELL/SPRING _______ JA_K_E_·s_w_ E_L_L _ _ _ __ _ 

1. NAME OF OWNER R. STANLEY & PATRICIA A. BROWN 

2. ADDRESS _ L..3_,___,_(....,._o.,_oc,.; __ ,.,R..,_'d~- ----- - - --- --------------

City f?. Ad4/\eSI ' t:: 
pa Please Check 11 10Clress hH cha nged from t twl l Shown on permit 

State Wj o Zip Code £,2 ff1 7 Phone No. lC J - {,,5,5 - [ '{ l P 

3. USE OF WATER ~ Domestic Jill Stock Watering O Irrigation O Municipal O Industrial O Miscellaneous 

O Mon itor or Test O Coal Bed Methane Expla in proposed use (Example : One sing le family dwelling ) .;L FA M,·L/ 
d1a , e,,,J 'i s c.1 ;l,, St c<: t: h.J t. l ~cs 

4 . LOCATION OF WELL/SPRING ilk 1/4 ~ 1/ 4 of Sect ion 43_, T . .£1... N., R ~ w., of the 6th P.M. ( or w .R.M.) 
Subdivision Name ____ ___________________ Lot _____ _ Block ____ ____ _ 

Resurvey Location Tract _____ or Lot _ _ ____ Datum O NA027 D NAD83 _ ____________ _ 

Geographic Coordinates : Latitude l.f'/ ;5y, .) 26- N Longitude :i!II '. j W (degrees, minutes, seconds) 

UTM : Zone ____ _ ______ Northing k> lo z O~ - Zs:7Eastlng ---- ------ (meters) 

(Feet ) State Plane Coordinates: Zone _________ Northing _ ________ Easting _________ _ 

Land surface elevation (ft . above mean sea level) --=- - - ~----- Datum O NAVD29 O NAVDBB '34'5 c . ,c• < I. 
Source O GPS O Map O Survey O Unknown O Other O Alt imeter (for elevation only) >- -. -

5. TYPE OF CONSTRUCTION O Drilled --~B~A~C~r-~u~o~.--------
Ctype of rig , and 11uld u sed, If any ) 

jjj Dug O Driven O Other 

Oescnbe - -------------- - ------- - --------------- -------

6. CONSTRUCTION Total depth of well/spring ~1-7_
1

_ - _'(~

11 

____ ft . 

Depth to stat ic water level Y ' .). '' ft . (bek>w land surface) Casino height - ~~) _______ ft . above ground 

a. Diameter of borehole (bit size) 1/ 8 '' Inches 
b. Casing schedule O New O Used Joint type O Threaded O Glued O Welded 

·~dlameterfrom~ft. to JU ft . Matertal Y:8 '' f'-t>it C. l"tr "r " ~•,~age _ _______ _ 
diameter from ft . to ft . Material _ ________ Gage ______ _ _ _ 

c. Cemented/grouted Interval, from _ __ ,__~ _ _ ft , to 17 
1 

- '/ 
1 1 tt . 

Amount of grout used ,') 1 , .. .. cl s type _ ~,-"1.,_~••wl~•->~6~•~·='--~R~c~c~,~ ------ ------ - - - --
(eumple: 10 ucks) (ex1mple: ben1onite pellets) 

d. Type of completion O Customized perforat ions O Open hole O Factory screen 

Type of perforator used ----------- --- ----- -----------4- -~,,,,,c.:_ ___ _ _ 
Size of perforations ¥u: ' ' Inches by /(A Inches 
Number of perforations anddepths where perfor-at'"'e~d- ---

b -.-.:_ perforat ions from .12..:.Lft. to J.!/_ft. 
_ __ perforations from ___ ft . to ft . 

Open hole from ______ ft. to ______ ft . & , 
I Well screen details 

Diameter ______ _ slot size _ _____ _ 

Diameter ______ _ slot size _____ _ _ 

set from ______ _ 

set from ______ _ 
ft . to - ---- - - ~ .... ft. 
ft . to it, 

'-' e. Well development method _____________ How long was well dcveloped7 _ _ __________ _ 

f . was a filter/ gravel pack Installed? Ejil Yes O No Size of sand/gravel I (41' • l. , ~)A, d 
FIiter pack/gravel Installed from ft . to ft. 

g. Was surface casing used? O Yes ~ No Was It cemented In place ? O Yes O No 
Surface casing mstaUed from _____ ft . to ____ __ ft . 

7. NAME AND ADDRl:SS 0~ DRILLING CUMf'ANY - <2~W~tl~e~r-_ ___ ~!?~2~J:'._C'_o~,·~ f_,/_ ~ ~-A~~~C~~-~-S~l _c_1_ 1,.,,_,_f 

8 . DATE OF COMPLETION OF WELL ( Including pump Ins alla Ion) OR SPRING (first used) ..,_,Y,-'-'-"A.._,,__.,.'l.,.,_,o..,_f _ _ ____ _ 

9. PUMP INFORMATION Manufacturer fL Ot ec_ Type _Su1~1 wb~M~•ut...,~~.-~• _'-_____ _ 
Source of power J 2" (L <: c 1 t ; c Horsepower I H f Depth of pump setting or Intake - ~'~"- '----- ft . 
Amount of water being pumped / O gal ./m ln. • (For springs or flow lno wells, see Item 10) 
Total volumetric quantity used per calendar year. • _ _,/_ -L+'-......_"-_ _,_....._...,._ _ ___ ___ ______ _ _____ _ 

10. FLOWING WELL OR SPRING (Owner Is responsible for control of flow ing well) 

If well yields artesian flow or If spring , yield is __ gal./ m ln.• Surf'ace pressure IS __ lb. / sq .lnch, or _ _ feet of water 
The flow Is controlled by O Valve O Cap O Plug 
Does well !eak around casing? O Yes D No 

•Jf these amounts exceed perm itted amount an enlargement Is requ ired . 

Permit No. U.W. 186820 

September 2019 

Book No. __ 1_3_5_1 _ _ 

SEE REVERSE SIDE 

2101 i; 
n!:1 - l - ~<'i 

Page No. __ 2_0 _ _ 

Addendum D5 -8 -9 
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RAMACO Brook Mine 

11. IF SPRING, HOW WAS IT CONSTRUCTED? (Some method of artificia l d iversion , I.e., springbox, cribbing, etc., is 

necessary to qualify for a water right) - - --------- ---- --- - --- -----------

12. PUMP TEST Was a pump test conducted? (i? Yes O No 

lf so, bywhom € S-£N/ l .-ol (sl:ow,{ 
Yield !O gal. / rrlin . with ' ft . drawdown after --~- - - hours 
Yield _____ __ gal./mln . with ______ ft . drawdown after ______ hours 

13. LOG OF WELL Tota l depth drilled __ _,_t~J'-
1 
_ _ '1,__" __ 11,• ,, Depth of completed well / 2 1 

'{ 1 ' ft . Diameter of well _ -,~ 1,__ _ __ inches. 
ft . 

ft , Depth to first water bearing formatlon_~'~ ----
Depth to principal water bearing formation Top --~/---- --- I 7 

I ,, , 1 
ft . to bottom -~,___.., ___ _ _ ft . 

DRILL CUTTINGS DESCRIPTION: 
From To Feet Rock Type Or Water Bearing ' 
Feet Descript ion Formation (Yes or no) 

Surface 

14. DOES A GEOPHYSICAL LOG ACCOMPANY THIS FORM? O Yes ~ No 

15. QUALITY OF WATER I NFORMATION 
Does a chemical and/or bacteriologica l water quality analysis accompany th is form? O Yes li!J No 
It is recom mended that chem ical and bacteriologic water quality analyses be performed and that the report(s) be filed 
with t he records of t his well. (Contact Department of Agriculture, Analytica l Lab Services, Laramie, 742 -2984.) 
If not, do you consider the quali ty of water as JSl Good O Acceptable O Poor O Unusa ble 

REMARKS 

Under penalties of perjury , I declare that I have examined th is form and to the best of my knowledge and belief it Is 
true, correct, and compl ete. 

t7 ~ oft/;:;;;,, Authorized Agent 
s -:J 

Date 

FOR STATE ENGINEER'S USE ONLY 

186820 Pe rmit No. U.W . ____________ _ 

, 20& 

Dat e of R~ 11 20D9 ) OUN Date ot-ltpproval 5' - "1...-- , 20~ 

Date of Pr iority ___ _ _ s_/~1_4~/_2_0_0_8 _ ___ _ ~ ,-~ ( .. :::t-===;;;_ -rtr State Eng ineer 

r t 11 1~ 

September 2019 
R r~ ~- 2\)- 1~ 

Addendum 05-8 - 10 
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RAMACO 

Form U.W. 7 

Brook Mine 

,,, 
£, 13 

NOTE : Do not fold thla form. UM type. 
writer or print neatl7 with black 
Ink. IF WELL IS TO BE 

ABANDONED, SEE ITEM 20 STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL 
for DoaeaUe or Stock Waterins UM Oalr 

A preferred water rlsht la slven to 1ueh UH when the yield or flow doea not exceed .058 cubic feet per HCOnd or 26 sallona per 
minute. Domeatlc uae refers to household uae and the waterlns of lawn• and prdena for family uae, not to exceed one acre. 

1985fi 
Permit No. u.w ______ _ Temporary Flllns No- ~r/_·~2-· ~t~Zwl~-----

Water Dlvialon No, __ ~.:::?=(~-;,-~) __ 

U.W. D11trlct -s /2« . / j~ II C to . 

••Completed Prior 
to May 24, 1969 

NAME OF WEU, Scot #1 ( N...__llru:_~5,__,)~--

1. Owner Paci f i c Pa, ,er & ... I ...,iug+b ........ t---1C.-a..,,..m'l-p ... a-.n.,_,,y _______ _ 
2. Acldre11 920 S . IJ , 6 th Av e •• Por Ua nd. Orego n 
3. Apnt to reeel-.e corre1pondenc~---------- -------

P a c i f ' P o we r & light Compa ny 

.c. Name & addreu of driHer A jg Horn Cea J Cnmoao )' 
Sher · da n, yarn i n g 

5. Welll1con1tructedonlandaownedby PaciFic Po11ec & I i g bt Ca 
(Obtalnlns of euement or risht of way 11 the re1ponalblllt1 of the appUcant'a. 
Include cop7 If land 11 privately owned and owner la not a co-applleanL) 

8. Type of conetructlon: Dus • Drilled II) __ R_o_t_a_r~Y~-------
T)'pe of Ric 

Driven D Jet D Other _ _ _________________ _ 

7. U1e of Water-Domestic D Stock I)( 

8. Mean• of conveyance, di• tance and dlreclion to point of uae 

o ·rect i n to tan k 

9. Data 1tarwt~~a-a.,.n~t~D-X~------ 19....5..L 
10. Date complete 11 19..5...7.,_, (including pump) 

11. Date after completion when water wa• u1f'd'---------- 19____§] 

12. WELL DESCRIPTION 
Total DepU,'-_ll~[l __ _ Depth to Water LeveJ----12_---1t. 

13. TEST DATA n ne avai la 1 
Yield How Teated ___________ _ 

Drawdown _____ _ Len~h of T11t __________ _ 

H . PUMP DATA 
Type pump jack Power Source --~g;,...,._s~-----

(Turbine, Centrifupl, etc.) (Elec., Gu, etc.) 

Honepower~ Amount of Water Beine u....i._~,..3---,.c--.,.-
(Gallona per Minute) 

15. CASING RECORD 
Plain Culns 

Si• 
411 Kind s t ee l from 0 ft. to 40 ft. 

Siz Kin from ft. to t. 
Sia Kin t,.,m ft. to t. 

Perforated Cui• s 

Si Kin t,.,m fL to t. 

Si• Kin from ft. t t . 

WELL LOCATION 

She r i dan County 

_.NJ.L14 oL.5.L\4 of 9ec..J.5_ 

T~., R___as___ W. 

N 

---- NW¼·--- - - - -NEY, ----
' ' ' 

Wi---..--- 1 ' E 
X: 

-- -- SW1/, -- -- SE¼ 

s 
Scale: 2" = 1 mile 

Above dlasram repreaenta one fnll 
1ecUon. Locata well accurate!)' In 
small aquare repNMlltlnr 40 ac. 

or 
fill in the followlns : 

LoL-- & Block___ or TracL__ 

of th.~------------
(Subdivlalon or Addition) 

of---=,-=----=---:----
(City, Town or County) 

Section..___, T ___ N., R ___ w. 

.. For well• conatructed after Mar 24, 1989, Application Form U.W. 6 muat be aubmltted prior to conatructlon. 

Permit No. U.W 1985.£ Book Nol O I} Pase No~ 

•· 
·'~ 

S eptember 201 9 Addendum DS-8- 11 
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RAMACO Brook Mine 

18. Wu 1urface aaal pro'ficled! Yu D Noltl To What DeP------
Wu ,roll trraTIII packedT Y• 0 No It) 

llatarial uaed : ----------

17. PLOWING WELL (0,mer la naponalbla for lnatalllne control de'fice on flowlne ,roll.) 
Dou ,roll flowT Yu D No CJ 
Flo,r controllod by : ValTI1 D Cap D Plue D Doea well leak around culneT Yea D No D Ult)_ 

18. LOG OF WELL-Clurly lndlcata tint watar bearlne matarlal and principal ,ratar bearine material. 
none a va i able 

From To llaterial REKARXS lndlcato Watar 
Peet Feet Type, Textun, Color (Cementtns, Shutoff, 

~ Fom,atlon Pacldq, etc.) 

19. QUALITY OF WATER INFORMATION 

Wu a chomlcal analyala madeT Yao D No :flc 
If ao, pl- include a copy of the anal11l1 w{ui 'u.t, form. 

If not, do you conalder the water u : Good D Acceptable Qll Poor D Unuoable D 

Wu a bacterlolocical analy.la madeT Yu D No 0: 
If a domntlc well, waa the well dlalnfected by the drlllerT Yea D No ~ 

19856 

Indicate Perforated 
Culns Location 

20. IF WELL IS TO BE ABANDONED, complete only Itema 1 throueh 8, Item 10 and Item 18 (Loe of Well) and atete reaaon 
for abandonment below. 

It ls the reaponslblllty of the owner to properly plur or flll in the ,nil in order to prevent contamination of cround water 
and to cover or cap the well at cround level. 

REMARKS:------------------- - - - - ------- --------

Under penalties of perjury, I declare that I hue examined thia form and to the beat of my knowledre and belief it la true, 
cornet and complete. PA91f~ ~~ ~ }}: COMPAN Y 

_jtfL..:L~~~...t:-~..c.~~IK<:._~!'f,4.-IIIE:l~-••1t1~P~,1;J~_,.-,--,-- -- December 21 19.n__ 
Siirnature of Owner or Authorisod Arent Data 

Senior Vi ce Pres i dent 

Sep tern her 20 19 

Tf ~ t 
Rff.1' 

2!01~ 
I ~- 2Q- ~~ Addendum 05-8 - 12 
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SCAm~EO 

Brook Mine 

MAY 7 3 2012 

3 · II 

-
Form U.W. 6 " ' '~ - . ..., ;}>· 

NOTE: ~::t 0~01:ri:~• n!!u';: ..!f:: i~k 

IF WELL IS TO BE 
ABANDONED, SEE 
ITEM 15, PAGE 4 

STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

ink. 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL 

PERMIT NO. u .w _ 36783 _ NAME OF WEL..._ _______ ~B~ro_wn N~. 1 

I. NAM OF OWNER Stanley Brown 

2. ADDRESS .6u.Uala ';1\c,c½ie, 6ax 11olc~ -Sbec;clno W\,a 
> I 

z1p Code B2.Ro, 

J . USE OF WATER : Oomeslic ~ Stock \Yaleringn l rrii,:ation D M unicipal D lndu5trinl D Mir.cr llaneou, 0 

4. LOCATION OF WELL: ..5.£_14 ...Ji.:xL"A of Section...£3..., T. ~ N., R. _8--5_ W .. of the 6th P.M. (or W.R.M .), 

Wyominr, beinr apecifieally ______________ ~---~~---- ------------
t Bearinr and Diatan<'.t) 

or ___ __. t. ~~~ an.~ ___ n. :..!i from the _____ comer of SeetlolL- - . T ___ N., "-----W, 

( Strike out worda not needed) . 

5. TYPE OF CONSTRUCTION : Drilled ✓---]-'4'0.,__,_ta.=r..,,1-• _.:...h_,,,o,.._.i ..,l"';n,..c;.,..___,_1,.5"'0'-'0..,__ __ _ Duir O Driven O Jetted 0 
:i (Type of Rii) 

Other 

6. CONSTRUCTION: Tot.al Depth .3 LDO n. Depth to Water Leve~! __ i,~ Q~ -~f• 

a. Caainr Schedule New rl Uaed • 
_ __...,____ diameter from o ft. to,_~-#-~t.. 

- ~--diameter f,...m~~D~ _ _.ft. to .2 I 3 ft 

____ diameter frorn~ ___ _.ft.. ...,_ ___ __. t . Mate rial _ _____ _ 

b. Perforation• : Type of perforator uaect__To.e: 

c. 

SiH of perfontlon--Lnehu by---12,__inchei. 

Number of perforation• and depth• where perfonted : 

---3.k._.,.rtorationa from i:·d fl ' to 15:f 

_:il__perforationa from 191a ft. to 21~ 

Wu well acreen inatalled! Yu 0 No (B"" 

feet. 

feet. 

Diamet.41r : ____ • lot 1i1e : ____ set fro .. ~---~~et to ___ __. eet. 

Diameter: ____ alot • ise : ____ set fron~ _ ___ feet lo ____ feet . 

d. Wu w• ll rravel packed! Yea efNo O Si•• of gr•••I Y'i " 

e. Wa• surface ca.sin« used Yu ✓ No D Wu it cemented in place ? Yea ✓No D 

Ga,cP 9 lb , 

Ga,r~----

7. NAME A ADllRF.SS OF DRILLER S\ e ulCt IC "01-:: II ;09 Ro , i!,ax.5'2.9 S he ~1do~yo 

8. DATF. OF COMl'Lf:TION OF WELL (includlnir pump inatallaLionJ 

0. PUMP INF'ORMATION : Manufacturer__Q ,~,.. r:no la c:" ______ Typ•~ bm..e.r;,bl:t

'/.. 
Source of power·- -''-'-"---''-'-=.....,~------ Horsepower 2- - Depth of Pump Setting_LfiQ • _ _ _ 

Arnount of Water BeinR' Pump.-~ - ~ ------Gallon~ Per Minute. 

Penn it r-; o. U.W.--2 ><6-'-"'8,,_3 ____ _ Book No,- ~ Pa,:e No. _ _ ]J __ 

f_ 
September 2019 

-~ J 2 § 

n~- ?. -H~ Addendum D5-8- 13 
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RAMACO Brook Mine 

10. PUMP TEST: Wu a pump te•t made! Ye• 0 No ✓ 
If so, by who...._ _____ ____________ Addro,._ ______________ ______ _ 

Yield : ____ ,.al./min. with~---~f'>Ot drawdown after ____ ~,oun. 

Yield : ____ .,.pl./min. wtth~---~f')Ot drawdown after ____ ~,oun. 

II. FLOWING WELL (Owner 11 re1pon1lble for control of flowinir well). 

If well yields art .. ian flow, yield l,~ ----ral./mln. Surface pre11ure jL.___(1)./aq. Inch, or__feet of water. 

The flow i1 controlled by : valve O cap D pluir D 

Does well leak around coalnir ! Y H D No D 

12. LOG OF WELL: Total depth drillod .3 !o 0 , ... 1. 

Depth of completed well 2 I 3 f~t. Diameter of wel~lnche•. 

Depth to tint water bearinir formatl~n I ':l ;':, 

Depth to principal water bearinir formation Top I '\ 3. feet to Bott.om 2 3 feol. 

Ground Elevation, if know,~------------

From To Material REMARKS Indicate Water Indicate Perforated 
Feel FNt Type, Tutun, Color (Cementlnir, Shutoff, 

Packlnir, etc.) Beartnir Formation Cuinir Location 

o -
-~ ,': .. ~,~ ~\u -~n - ~I 

"'·· ID ,Fl 
1:1 .. ..,.~ ., S tl o.. \t, 
n.-- • .__ I• 

1\>, '"' l'l 2 ••• :."t:;, '10..:-:! ,.. "t:n(\'>•<\o"c... 

~ ,, ... ~".2 
2.3 __ 

hn • d ,~CL,...rl"""o"t.. 
r . ..:ft: - ..__ -

~~ ...... '11 
~ c~~~ "'""'· \ .. 

IO'B "l> ·12. ~, q!.~ ~~~~'\ .sn.tJ.._ 
,1 , ... ~ ... C.b r..11 ~- -'- . \• ,u 

,o:, . ,_ . 10 I Y'\Ct.~Q ~O n(\ S.10"'4. .. ~ ... , _ 
, -· m . , 111.. nc....-c., ~ 0..,'\rl~"'-"~-.... __ , , \,. . , . 

,'2.~ ,., .-:: 
, ... ,. -~· <Lo 0 0-- 1 

- -• ..... ,. ~. 
,5>. ,S\o. .~n Con.I -~ ·"" 1 .. ~ , .. o • ~<>-•<I "'"-"" ~ '\<>'";, .• I~.__ I• 11QO ,.._ 5 

n ,,.e, ,, ... ha..,-t,\ -:.io.nd fl.~Ae. ...... ,_ ··-· ,, .. ,,1o - t'\c...-d Sl'\ "c.l ~""° -~ r, . A ,. , ,_ 
,s-. \8\o l:!,. i"J,. 

~ca. 
~, _,1 - • ~A••-·-1Bka ,s\':i 

r.,, 
l'I I C\~, '"'"' e. 

ft \ , ~ 
IZOV ~, 1'1"''"''1 ~ ,~ ..... _,, <t.t\. nfl .. .1. , .. ., - ~r. 
.2'50 :,,,; .. , ,.., ~-. . .,,., .. 

re-• '-ct "d ;15:j 
2.~ ., 1..lol q,..~ ~t'\AI~ 

- - · • I . ' 
~ .. 'L - ,, L,:, ' _,-,.n G•"'-i she.It."~· ..... _.Ji a,\..-, 1,-

ll.~'-t . .,, r,., , l.''10 ~ _ , hO..-d 'i o._nd£\o"'c.. ,_ . "-~ 
13 01-...,, _ 3 0 \1 '"!I. _, Qra.,\ 3o'nh \e. 

ft • I 

J o 1 , .. , a,,, '1 '9ri. C\,U.., sw.., .. 
~ .... n. \ 

'3•~ .... ~. ~~l. C\ ""', ~'ftt\l~ 
r- . - .,l • < 

-:\ ,:: "' ?>loO ",-r, ,;_\.,.,...\., 

QUALITY OF WATER INFORMATION: / 

Wu a chemical anal}'la made! Yu O No eJ 

-~r.J.o_ , ...... . 

...... o.,'tte.,.. • c., ' 
~ 

U oo, pleue Include a copJ of the anat,ala with tbla form, 

If not, do :,ou eoulder the water u : Good ~cc:eptable O Poor D Unuable D 

September 2019 

1101~ 
P~! -2~-~"Jl 

~,.• - 15.·••' 

11~1- I - - ~ , ·:o.' 
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RAMACO Brook Mine 

IS. TABULA110H 

•· If for lrriratton, the land pro_.t to be lrriptod 1hould be cleecribed ln tho folio~ tabulation. Deecrlbe In tho 
"Remark•" oectlon, under Item 14, the m .. 111 of connylnr the water to the lande and the method of lrriptlon. 

(Gin irrlpble acreare In each lopl 1ubdlvillion. U propoeed UH t. for 1upplemental 1upply for landl with a rirbt from 
&DOU.or oource, lncllcat. ln tho tabulation tho priority or permit number, the oource of 1upply and the name of tho clltcb 
or other -IL) 

b. If not ueed for lrriptlon, 1bow tho area and polnt(a) of UH and location of well In tho tabulation below. Aleo doecribo 
tho method of conveyance In tho "Remarb" 01Ctlon under Item 14. 

·-~ NE¼ ..... s... 
NW¼ SW¼ SE¼ TOTALS 

""'• NEV. - swv. HIio NEV. NWllo SWl/o HIio NlV. NWV. swv. Sl\4 NEV. NWV. SWV. Hilo 

TOTAL NUMBER OF ACRES TO BE IRRIGATZD·-----

Orlrlnal S..pply· ____ __,..,,.. 

Suppl1montal Supply ______ ,.. 
U. PLAT 

a. I( lhe well i1 Lo be used for lni1ation, industrial, milcellaneoua or municipal use , show the location or the well on the pla t 
below . For such usea, a plat certiried by a licenaed engineer or land aurveyor is requir~d to be submitted al the time the Proof 
of Appropriation and BeneflctaJ Uae of Ground Water is aubmitted . 

b. For oUter •- accurat.ly 1bow tho well location, point of UH or UNO and .S...,ribe method of conveyance of -t.r to 
polnta of UH on plat and In "Remarb" 1ectlon below. Mako certain location on plat arnu with writtaa dMeriptlon. 

•· A Nparat. map may be 1ubmlttod If tho Information required cannot be 1hown on U.t. plat. 

R _ __ W. 

··············· · ·- ·-· -·-···· . . . 

a ___ w. 
Scale : 2· - 1 Mile 

- . - --- :- - . - - - - ..... -.· .. . -. . 

···· ·· i ·- ···• . 

. ' 
: ' 

T. ___ N. 

' . ••••• • :- • •••• • . • - - - - • L _. - -- - --- --- ·------. 

REMARKS: _____________________________________ _ 

~ 'tf 025 
Sep tern ber 2019 . t j u~· - l ll - , 9 Addendum D5-8-15 
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RAMACO Brook Mine 

16. u• WF.l, L IS TO BE ABANDONED, ,omplete Item• 1 throush 8, Item 12 (Los of Well) and otete n,uon for abandonment 
below. 

It is the naponaibility of the owner to properly plus or till in the well in order to prevent t:ontamination of irround wat.er 
and to cover or cap the well at sround lnal. 

Under penaltiea of perjury, I declan, that I have examined th ia form and to the beat of my knowledse and belief it ia true, 
correct and complete. 

___ q_,_,,.., ... , ... o ... e-•'-'''"'o.,__ _ ___ 19...i:J_ 
Date 

JUl. l lJT7 
Date of Rec:eip~ ------------~ 19 _ _ , 

Date of Priorit7_..cMco•=-=-r -=2-=-8 _ ______ _ tt.I.2_ 

--r-· 
Date of Approval ~ /v ~ . w 7 ----:7' 

~ ~ --4e 

September 20 19 

J/02~ 
n~- 2 -~9 

Addend um 0 5-8 - 16 
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RAMACO Brook Mine 

-- ' 

sc,:,J_- ''Ii. Jt,i, 

Form U.W. 6 

OFFICE OF THE STATE ENGINEER 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL 

PERMIT NO. u.w __ 4_1_13_6 NAME OF WEL,~ __ ?-_-._S_1f_2 ____ _ 

1. NAME..._ oF owNER _ _ F_· l_y~i_n~r_V_C_a_t_t_l_e_C_o_m_p~a_n_y~------------------

2. ADDRESS Box 65 ftmc heRte r , V/yomi:ig Zip Code B 28 32 

3 . USE Ot" WATER : Domeslic (.J4 Slock W• lering? Irr i~aLion IJ Mun icipa l O Industrial O Miscellaneoua D 

4. LOCATION OF WELL : ~14 ---5'iL.. 14 of Sectio,,_is__, T._5..,? __ N., R_ flS._W., of the 6th P.M. (or W.R.M.), 

Wyominc, beinr 1pecifically ________ _ ____ -:::--,----,--=-,--,-------~--------
( Beu i nr and Distance) 

or 330 ft ~ and 990 rt. ~ from tho W J/11 comer or Sectio"--1$-, T---$7--N., IL___JJ5_w . 
(Strike out words not needed). 

6. TYPE OF CONSTRUCTION : Drilled 11!1 _____ ...:Rc=:o:<.t::ary=.,_ ______ _ _ __ Due O Driven O Jetted 0 
(Type or Ri1) 

Other _ _ _ ______ _________ _ 

6. CONSTRUCTION : Total Depth~ _ _ l_OO_~ rt. Depth to Water Level :JK' J_(., ~ !.!f.to~ 
, ilt ri -:,V,:'."~o · · 

a. Casinr Schedule New (Jc Ueed • I ,") S 

_ ---5..!!..__diameter from, _ -0 _ _ ~f•. to_.~l-00--~fl Material _ _ .ffQ_ _ _ _ 

____ diameter fromL ___ __,(t. ~to,_ ___ __,ft , Materia 

____ diameter frorn'------'ft. - ---~ t . Mate rio.L _ ___ ___ _ 

b. Perforations : Type of perforator useu__ =:cSccHccW'-- -=S:.:lo:..::tc.:,t:.:ec.:,dc.,•,_ 

Size of perforation~ nches by--2...._inchc• . 

Number of perforations and depths where perforated: 

~perforat ions from 76 f• to 8h feet. 

____ perforations from _ _ _ __. t . to ___ _,eet. 

c. Was well screen install•d ! Yu O No If) 

Diameter : ____ slot size : ____ aet fro,m... ____ feet to ___ _,eet. 

Diameter : _ ___ • lot aize: _ _ __ set fro,.,~ _ ___ feet to _.___feet. 

d. Was well rravel packed! Yea D No ~ Siie of graveL 

e. Was surface casing used Yea D · No iJ Was it cemenLP.d in place'? Yes Cl. No D 

Gatr,~---

Gair,~----

Ga,c, _ ___ _ 

7. NAME & ADDRESS OF DRILLER _ _ _J'_e~Ylil...SJlll:I~ - ~ - - - ---------

8. DATE OF COMPLETION Ot' WELL (includin,c pump inel.Allalion) . 'Iovem er ]Qt h , ]979 

9. ruMr INFORMATION : Monufoclurer _ _..,.,....,_,,.'--- ______ Type 5ubroersib]e 

Source or power_ elActr Lcity __ Horsepower_ ~l..,./_2 _ Depth of Pump Setting __ ?µ/_, __ _ 

Amount of Water Being Pumpe·a.... __ __.. ____ _ Gallon., Per Minute. 

r r nnit No. U.W _ __c4_l_l....c3c...6'----

Septem her 201 9 

Book No. 219 Pa~ No_ll _ 

1{ 02~ 
~- ?, -~~ 

Addendum D5-8- 17 

DEQ Ex. 2-395



RA MACO 

JO. PUMP TEST: Wu o pump teat mode? Yea C'l No 0 

I! 10, by whom Flying V Cattl e L.nnpaoy Addn,n 

Yield: 5 col./min. with 1D foot drawdown after_ l..,,B~ __ houn. 

Yield : ___ _ pt./min. wlth ___ ~ foot drawdown ofter ___ ~ .. oun. 

11. FLOWING WELL (Owner la reaponaible for control of nowinc well). 

Brook Mine 

U.0 J.pt3lc, 

Rancbe ., ter, W;yarni ng B2039 

If well 1ielda arteaian now, yield t,~a _ ___ pl./mln. Surface preuure IL.___lb./•q. Inch, or-ffft of water. 

The now la controlled by : valve D cap D pluc D 

Dou well leak • round coainc! YH D No O 

12. LOG OF WELL : Total depth clrill,d.___~J~DD~ _ _ _ _.f, ... t. 

Depth of completed well J DD f ... t. Diameter of we11-....$-lncbu. 

Depth to tint water bearlnc formotlon _ __._7,.,.6 _ _ ...,feat. 

Depth to principal water bearlnc formation Top 76 f•et to Bott.. ... ~-B .. 11 - -f•et. 

Ground Elevation, If know.._ _________ _ 

From To Material REMARKS Indicate Water Indicate Perforated 
Feet Feet Type, Tezture, Color ( Cementlnc, Shutoff, Bear\q Formation Caalnr Location Packlnc, etc.) 

0 ' r.~=•~, 
3 8.5 Sand 
l:l.5 10.5 grave l 

- io.5 28 Br own Shale 
28 37 .5 Shale - gray 

)7 .5 "39 Sandst one 
/i6 50 Coal 

_5Q_ 56 ::I hale Gr 11v 

-

56 58 l; oa l 
?tl 05 .5 :,na..1.e - r.ray 

o5 .5 07 Siinclstone - har d 
67 76 ::ia ndy Sh ale - l«-ay Pucker pl ac e d at 7h 1 

7f, Al, ::i i1 •vl - q n f'~. 

34 100 Shale - Grav 

QUALITY OF WATER INFORMATION: 

Wu a chemical anal,-.la made? Yee ll!I No D 
U eo, pleue Include a copJ of the anal,-.la with thla form. 

If not, do JOU colllicler the water u : Good llllc Acceptable D Poor D Unuaeble D 

September 201 9 

1{01~ 
~- ?. "'-H~ Addendum D5-8- 18 

DEQ Ex. 2-396



RAMACO Brook Mine 

U u) . /--11130 
lS. TABULATION 

•· If for lrriaotion, the land propoaed to be lrript.cl 1hould be cle•eribed In the follow!nc tabulaUon. Deecrlbe In the 
0 Remark.a'1 aectJon. under Item 14, the mean.a of conY•yinr the water to the land.a and the method of irria'ation. 

(Give lnipble aereace In each l1pl oubdivi1ion. U propoaed u•e 11 for 1upplemental 1uppl7 for Janda with a riabt from 
another •ource, Indicate In the tabulation the priority or permit number, the aource of 1upply and the name of the ditch 
or other well) 

b. If not uaed for lrripUon, 1how the area and polnt(1) of UH and locaUon of well In the tabulation below. Al•o de•eribe 
the method of conve1ance In th, "Remaru" MCt:lon undv Item U . 

·-~ NE¼, ..... s« . 
NW¼ SW1/-1, SE¼ IOIAU ... ,. 

NEV. NW¼ sww. SEV.. NEV. NW¼ SW1I, SIV.. NEV, NWV. swv. SEW. NEV. NW¼ swv.. SIV• 

TOTAL NUMBER or ACRES TO BE IRRIGATED, _ _ _ _ _ 

Oriclnal Sappl7 ____ __...._ 

Supplemental 8upp1J- --- -~-
14. PL.A.l' 

a. Ir the well is lo be u1ed for irri1ation, industrial, miacellaneoua o r municipal uae, sho w the locatio n or the well on the plat 
b~lu w. For such uses, 1 pla t cer t ified by a licensed engi neer or land surveyor is req uired lo be submi t ted at the lime the Proof 
of Appropriation and Benencial Ute of Ground Water is aubmitted . 

b. For other - accurately 1how the well location, point of UH or u- and de•eribe method of conn:ra- of water to 
polnta of UN on plat and In "Remark•" 1•ctlon below. Make .. rtaln location on plat airreoa with writtea daac:ription. 

• · A Npu-ate map 1ubmltted If the Information nqulred cannot be 1hown on thla plat. 

R. .w. a ___ w. 
Scale : 2· - l Mile 

' ' - - --- - - - - . . --. ... - ---:-- - --- - • · · ·· ·r • ••••• · ····•-·• -•• · • 

' 

T .. ~ . ----15~----1----• 

T. __ N. 

------- -----· · ----- -- ·- ------ ____ __ .. __ ___ _ . ' 
' ' 

' t . ' ' ' . ' . 
·····+······ ···· ·+····· 

' ' ' ' : ' 

' 

' ' ' 
' ' ' ' : ' 

-- -- ---------' ' 

REMARKS : ____________ _ ________________________ _ 

September 201 9 .f 02 5 
09 - l O-Hl 
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RAMACO Brook Mine 

0.0 

15. IF WEI.I, IS TO BE ABANDONED, complete ltema 1 throurh 8, Item 12 (Lor of Well) and 1tet• nuon for abandonment 
below. 

It is the responaibility of the owner to properly pluc or fill in the well in order to prevent contamination of l'f'Ound water 
and to cover or cap tho well at rn,1111d lnol. 

Under penalties of perjury, I declan, that I have examined this form and to the beat of my knowledr'e and boliaf it i1 trac, 
correct and complete. 

_ ___ N~ov-=e'-"nbcc..=.e r;c_,__2_,5c...,.__ _ _ 1912__ 
Date 

Date of lteceipt ;..~~ C}'El .19 _ _ 
.JAN 1 5 1980 

Date of Priority ___ O_c_t_o_b_e_r_2_0 ___ ~ It_]_}_ 

September 2019 

;':\~ 't Z i 02 ~ 
EC~ o~-iu- i~ Addendum D5-8-20 
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RAMACO Brook Mine 

Form U.W. 7 
••Completed Prior 

to lllay 24, 1969 

NOTE: Do not fold this form. Uaa type
writer or ball point pen. 

STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL 
for Domestic or Stock Watering Use Onl:r 

A preferred water right b riven to such use when the :,ield or flow does not exceed .066 cubic feet per aecond or 26 gallou per 
minute. Domeatic use refers to houaehold use and the watering of lawns and gardena for family nae, not to exceed one acre. 

471~i Permit No. u.w _______ _ Temporary Filing No--3~-~(~,-_,_-'.~Q~-----

Water Division No. 2 ff. I 
u.w. District Sh"ririan County 

•~• ,nv., 6±,,t m -I 
IF WE L IS TO BE ABANDONED, SEE ITEM 21 

1. Owner /] vy o /( ~ ~ ?/2,,, 
2. Addre11 /Ac,- :n.- ,:__ 1.Ju~ k; r 3 <-' 
3. Agent to receive correspondence / If n n ,,' / ? ,., V ~ K 

I 

5. Well i~ constncted on lands owned b:r , 11 ' ,( j{,~ n.,_J_ 
(Obtaining of easement or right of way b th responsibility of the applicant'•· 
Include copy If land is privately owned and owner b not a co-applicant.) 

WELL LOCATION 

County 

.,. C • II// I ,:q 
_..u;;._ ¼ OI.Lf.#-¼ of Sec..J./--

T ~ .• R-.i+--W. 

N 

----NW¼---- ----NE;~-----

• 8. Type of construction: Dug D Drilled !!I 
Type of Rig Wi--------- ----IE 

Driven D Jet D Othei, __________________ _ 

7. Use of Water-Domeatlc I!) Stock D 
8. llleans of conveyance, dlatance and direction to point of nae 

9. Date 1terted~~~""·-"";,-C_f,__,,_-.---- 19 ,;__:;, 
10. Date completod -2 ,_,, f' 2 '< 19 . ...,-.:; (including pump) 
11. Date after completion Zhen water was us"CI c; •'-- •· -r <' !. _ 19..:i..L. 

7 
12. WELL DESCRIPTION . 

Tote! Depth I il ('. 1•/ Depth to Static Water Leve._ ___ _ 

13. TEST DATA • • lv' , I 
Yield ,J · .~ How Tested · - i'.w4":,./ 
Dnwdown A1.~J: •• Length of Test ...... ~"..:.•._·1_z;;_"'_" _____ _ 

14. PUMP DATA _; 
Tl/Pe Ct>• ,k½,(,:r.i-.1< 

(Turbine, Cet,~, ete.) 
Horsepower_.,J6,.. __, __ _ 

Power Souft'"e.-,1/:,,...._1.,~,"".,,.c-... -,,---,--
(Elec., Gas, etc.) 

Yiel~d~/~')~-- (Gallon• per llllnute) 

15. CASING RECORD 
. " Plain Cuing 

Size,~'-:-,,--- Kind ") a /{I,:,-( /..'..,,'1'"nrn dO ft. twn~ __ __.f• 
Slz ,.,/ " Kind j IJ ,,f :, I •r /::_.,,,,,¥.,.,.m ft.to ,.,_ __ --J.ft 

Size ~ '' Kin.._ ______ .,_ frnrn ft. tw<>~--__.f• 

Perforated Casing 
Siz 3 ,, Kind ,; U ,~:; ~- I ✓ from ft. to ft, 
Size·----- Kin,.._ _______ fT,,m ft. to, ___ __.t. 

---· S\~¼ --·· SE¼----

s 
Scale: 2" = 1 mile 

Above diagram represent• one full 
section. Locate well accurately In 
small square repreaenting 40 ac. 

or 
if the above does not apply fill In 
the following: 

Lot._:__ Bio•~-----
Cit:r, Town or Subdivision: 

(Include filing or number) 

16. CONSTRUCTION 1,,~-1'1/ ~,?-,.£/,,.✓ v,_; ,,i_;;,. ,,f._.. &' v 1~l1,1•~.<•V vw?~ 
Was surface seal provided? Yes D No D 'To What Depw... ______ Material uaed: _________ _ 

Was surface casing used? Yes D No D Was it cemented in place? Yea D No·b 

17. FLOWING WELL (Owner is respoulble for installing control device on flowing well.) 

Controlled by: Valve D Cap D Plug D Doea well leak around easing? Yes • No • 

••For wells constructed after May 24, 1969, Application Form U.W. 6 must be submitted prior to construction. 

Permit No. u.w __ 4_7_1_3 __ 
""l"'LU,CO"U•••l• ll•U• 114•• 1 

September 2019 

l')Q 16'·) 
Book No-.,:;;..._;._ Page Nfi: __ . ·-· -

1'fM ~ 21025 
REC~ rrn-20-ig Addendum D5-8-21 

DEQ Ex. 2-399



(1$1 

\~~ 
!~I 
lD;I .,.: 

'· 

c: 

(~ 

RAMACO Brook Mine 

18. Ground Elevation, If kno,w••----------

19. LOG OF WEL~lear)y indicate fint water bearing material and prindpal water bearing material. 

;illla, To Material REMARKS Indicate Water Indicate Perforated 
(Cementing, Shutoff, Feet Feet Type, Texture, Color Packing, etc,) Bearing Formation Caaing Location 

9 r t/;..//4,,/ 1'/,v..t/ 
,{ J-1/ f.___,{, __ ./ ,., L,,,/_,,..~ 
,,, // I ; /th_,//, '/ 

-I/ -1 (7 I /?/,a-..-, L /4.,,-, 
i ,3 'l I .A,, ,/, ,,,,,.,,.,,,,J __.,,. 

_;[; I,,,., I A/,,, ✓ ,,,.L,. /✓ -

? I, ,, /', - / -' // 7-'t' A/, ,,., .,?_./,, -
/ J'-j- ,-f,,_,,, ,,{., 

,'/! ?5 I /i ,/,,, _,,/4~---
-;t' f_J_ I_/'_/ r'.-//. ,,/,/,,, A~-✓--A' , 

I. '7,7 I ~ /.,, / A L, /,, 
-• /cu ,,,,._,_,,,(,, / 

-, /ti,, /}/,'.~:£, //..,,{,,/, 
-7 I //Y ,,,/,, / /,' _ _L,, 

.:l )/:/ ,,:: /,, ,, 'L, /,./ 

/ //,< I //,,,J ~, ,-r.-A'-,,,, 
;:,· I l.2u I /,? /,. /1./4/ 
/ /7 / /' ,/. , !,/. /?,, _,.,, 

I / 
! I / 

I 
20. QUALITY OF WATER INFORMATION 

Waa a chemical analyaia made? Yes D No D ~ .,wa,1,./,../;,;,_,,, 
If ao, please Include a copy of the analysla with thla form. 

U not, do you consider the water aa: Good D Accepteble Iii Poor D Unusable D 
Waa a bacteriological anal)'Bis mada? Yea D No D ,.,.,;( ~i,,,(,._,, 
If a domestic well, waa the well disinfected by the driller? Yea D No D -ft,,;(., ,;,,~ 

21. IF WELL IS TO BE ABANDONED, complete Items l through 6, Item 10 and Item 19 (Log of Well) and atete reason for • 
abandonment below. 

It la the reaponaibility of the owner to properly plug or till in tbe well in order to prevent contamination of ground water 
and to cover or cap the well at ground level. 

REMARKS: 

(Signed), __ a...., ......... '-"·~-==...,.,=-' .... b=/J""(-"!~=(,;,.~"-.,,'-l_!v ______ _ 
(7uer) 

THE STATE OF WYOMING 

County of S h CR I J ~ 'l 
l Jss. 

I hel'l'by certify that the foregoing stetement was signed In my presence and awom to betore me by· ______ _ 

4&<.u, ~Jo th?i' /~- ~~_£L''-
_),!y Ccc.io;;J;; .. APQi9, IS.Qr? -~ MiQ] 

My Commission Expire._ ________ ~ 19-- ..c _ _,_,_ .. ~..,._.,., .. ,_.,c.:c-<...: _ _,,_,_...:... _ ___;:;;,,,;,.,:;::_"""==------
. ~ Notery Public 

. C ~ "'c'o--u~-· 16 , 19 .,0 3epternber 26 19_53 Date ot Receipt• 3"'1 • · ~• ' ~ Date of Priority: ___ ;;,...,,, ______ _ 

19.k. 

Date or Approval: .:2. ft 'f~ _ 19_&_ 

~~~~ /forSta~ Engineer 
SCANNED NOV O 4 ZOil 

-lftl t 2/02~ 
September 2019 R EC~ 0 ~ - l Q - ' 9 Addendum D5-8-22 
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RAMACO Brook Mine 
. ~ : . ' .-.~ .. 

, .. 
J 

L 
Form U.W. 6 NOTE: Do not fold U.l1 fonn. UM ln,e

wrlur or print neaU:, wllh blaek 
Ink . 

IF WELL IS TO BE-, 
ABANDONED, SEE 
ITEM 15, PAGE 4 

S£P 1 5 ·a, 
NCN c!. :, '81 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL 

SCA i ED S~P i 6 2012 
5 •;-1 I ; PERMIT NO. u.w _ _ - '.:'.__l,_ NAME OF WELL LF-1 -------- ---- ---

I. Sheridan Enterprises Inc. 

2. ADDRESS e-x-6"625-; Sherid-en, Wyoming Zip ..,.,.,--...:Be..:2::..:8::..:0e.cle...._ 
75 1 HOR I ZON COLRT1 GRA"-0 JLNCTION , CO 81506 

3 . USE OF WATER : Domt>sl ic O Slock Wa t1 •ri n t( I I lrrit,: 11 t ion O Mun icipal O Industrial O Miaccll1neou1 QI 
Ground Water Monitoring 

4. LOCATION OF WELL : ~ 14 ~14 of Seclio~. T. 5_7 __ N, R__!!._5 __ W., of the 6th P .M. (or W .R.M.), 

Wyominr, beinr apecifically ___ S_4_5_0 _5_3_'_3_5_"_E ____ -,,.-2-,-8_4_9~. ~7~7_' ______________ _ 
( Bearinr and Distance) 

~ ~ ----' t. = KiN~ ___ ft_ = from the ___ w_~ __ comer of Stttio ~ - T ~ N., ...__8_ 5_ w. 
(Strike out word.a not needed) . 

5. TYPE OF CONSTRUCTION: Drilled~ 

Olher 

CME S-5 A~u~=e~r~--------- Dur D Driven D Jetud D 
(TyJM of Ri1) 

6. CONSTRUCTION : fota l lkpth o f Well 
2 5 · ~ft. Depth 10 ~tatk Wat<·r Lncl_ 9 •] O rt . 

a. Caainr Schedule New al Uaed • 
_ ]_'_' _ _ diameter from _ _ O __ ..., t . to_ 2 5 • ~l. 

_ ____ diameter frorn ____ ...,H. •~o~ ___ ...,ft . 

____ diameter fro..._ ___ _.. t . - ---~t. 

b. Perforations : Type of perforator use~ __ S_ a_w_ s_ l_o_t_s_ 

Siu of perforation • O 5 inches by __ 2 __ inchH. 

Number of perforation• and depths where perfont.ed : 

~ perforations fro..,~_l_]_~f• to 25.25 eel. 

____ perforations from ___ _.. t . to ___ ~ eet. 

c. Waa well acreen inalalled! Yes D No[}( 

Maurial __ _f_VC __ 

Material 

Material ___ _ 

Diameter : ____ • lot 1ise: ____ Nt from~---~feet to ___ ~ eet. 

Dlameur: ____ alot alao : ____ Nl fn,,..._ ____ feet t .,__ ___ ...,nt. 

d . Wu ••II ,rravel packed! Yea~ No • Si&e of ,rraveL Pea gravel 

• · Wae aurface cosine u, ed YH D No~ Wae It c<imenud i11 plac<i! Yao D No D 

Ga,ceSch.40 

Gar-----

Ga«"-----

7 . NAME A ADDRESS OF DRILLER Custo m Auger Drilling Service, Inc., 5611 W. Bates 
Denver , colora o ·a 

8. DATE OF COl\11'1 ,f:'l"ION OF WELL (lncludlnc pump inatallalion) July 10. 1980 

9 . PUMP INF"OKll1 ITION : Manufarturer _______ _ N/A --- --· Type _________ _ 

Sour;·., <1 ! puw••r _ Depth of P ump SettlnJr ____ _ _ 

Arnou nt o f WK ln lhdnK l \11np, ,• _Q_ _ _ Gallon, l'c r Minute. II or , prin lt, or llow1ng \H II ,, we ill·111 I I . I 

r,-nnit i,;o. u .w. _______ _ 

September 201 9 REC ~ 
?, if 25 
[19-10-,9 

:~ () '7 ,'i !J 
Book No. ___ Pore No __ ··-

Addendum 05-8-23 

DEQ Ex. 2-401



RAMACO Brook Mine 

10. l"'U ~t• T J-:.'IT : Wa ,- a pum p le t made1' 

ff so, by whom_ Addru,~ - -------- ---- --------

Yield : _ ___ ...,.1./inin. wit h ___ _ foo t Jrawdown af tl' r ____ ~,oun. 

Yield : ____ ...,..1. fmi n. wt l h- . foot dn.wdown after _ ,__houn. 

11. FLOWING WELL (Owner io reaponoible (or control of n owinir well ) . N/A 

IC weU yield,i artttian now, yield ; _____ pl./min. Surface pruoure 1.__ _ _ lb ./1q. lneh, or 

The now lo eontrolled by : valve • cap • plus O 

Dou well leak around caolnir! YH D No D 

12. LOG OF WELL : Total depth drilJ.,..,_ _____ _ .,,ut. (see a ttache d log ) 

From 
Feet 

Depth of eompleted well _____ ~eet . Diametor of welL__lnchu. 

Depth to fi rs t water bearintr formatio eel. 

Depth to principal water bearintr formation Top ____ .,eet to BottonL----~eet. 

Ground Elevation, if know,~ __ 3_6_ 8_9_. _2_0 _____ _ 

(see attached boring log) 

Material 
Type, Tnture, Color 

REMARKS 
(Cementlnr, Shutoff, 

Packlnir, et.c.) 

Indicate Water 
Burinir Formation 

(see littache d l _o~g_) _ _ 

---+-----------------
----- -

1-- _,__ __ 

eet of water. 

Indicate Perforated 
Culnir Location 

-------- --+------------+--- - ---- --+----- - - - - • 

·->------~--- - ----- -- ---+------------+--- ------+------ ---1 

QUALITY OF WATBR INFORMATION: 

Wu a ehemlcal analJ'lla made! Yt1 ID No D See attached t able 
If 10, pleue Include a copy of tbe analJ'lla with thla form. 

If not, do you coN1lder the water 11 : Good O Acceptable D Poor D Unuubla D 

September 2019 REC 1~ 

~/ G25 
n~- l -,9 Addendum 05-8-24 

DEQ Ex. 2-402



RAMACO Brook Mine 

1- . Sheridan Enterprises J~ r 

-.-m:r.r•CT : Coal Loadout Facility 
LOCAT10N : Sheridan, Wyomin11 

____ h~ t~u~- "''OJ19· N(N 2) ·e 1 
,.,.). 7 t ~ --·~ .. LF - 1 

<S,, 

COORDINATES N. E 

~ 9 ! 
X I-

I- I- u .J • 
~ .. i 15 ll .., .. ~ .., 

0 .. 
! .J • .., ii 

.. ~~~e .., 
r. d~--
" ZI-,.; 
• •ro .. t; :, .. _ 

cl . 

-

5- 27 

-

10- 32 
gm 

15 - 19 

-

20- 10 

- Bed-
rock 

25-

-

30-

-

-

-

September 20 19 

I-
«z 
::,::'2 ,~ 

u 

ELEV . PAGE 1 OF 

DESCRIPTION OF SOILS 

Clay, med i um brown, with a trace of fine sand. 

Water content increases. 

Gravel coarse , white to off white, in a yellow to 
orange fine to medium sandy and si lty matrix. 

Bedrock, soft, probably weathered. 

Bedrock becomes more competent. Medium gray 
shale. 

Boring completed at 29 ft. on 1-10-80, 25 ft. 
3 in. of 3- inch PVC casing installed in boring. 

r ("-'('iif•rt,6)~ 

,r' · ,_rt\\ltb. \f}\ 
~.1.-\Jt_\~ </ 

·. c- ,3·:~m llO" " . · . 0 \ ... ·11. - · 
I ~-\ S :\';;. UiC.! U:: ·,-
\,:i- C '1~11110. ~ ,._ 
~.) c., 

'~ f, " /!_ '<3 
........_,,1/ L[ l q \u:,-

LOG OF BORING 

f. w ~ 

E 1: i~ 

'J ff'i '~ . • \:J . 

l ~- lQ- 1~ 

GlO·HYOIO COHSULTIHG,IHC . 

Pl.ATE 

Addendum D5 -8-25 

DEQ Ex. 2-403



RAMACO Brook Mine 

l l UJ SJ 7o 7 
ta. TABULA110N 

a. If for irriratlon, tha land pro-d to be lrrlpted 1hould be daacribed In tho tollowln• tabulation. Deacrlbe la tho 
" Remarlta" aection, under Item 14, the m .. na of conffJin• tho water to tho landa and tho mothocl of lniption. 

(Give irripblo ac"a .. In each lopl 1ubdivl1ion. U propoaed UN 11 tor 1upplemental 1uppl1 for landa with a rirbt from 
another aourco, lnclicat. In tho tabulation tba priority or permit number, tho aoun:e of 1uppl1 and the name of tho dlteb 
or othor woll.) 

b. If not uaed tor lrrlptlon, ohow tho aNMI and polnt(a) of uoe and location of well In tba tabulation below. Aleo clucrlbe 
tho method of converance In tha "Rtmarlto" aectlon w,dar Item 1,. 

•-~ NEV, NW¼ SW1/, SE1/, TOTALS .._ So<. ,hip 

57N 

N(\li - $WIii ""' Nl V. -14 

85W 14 

1,. PLAT 

$W\4 $1\4 HlV• -v. ,wv. ""' NIil NW14 '"'"' SIV• 
X 1 

TOTAL NUMBER OF ACRES TO BE IRRIGATED·----

Orlslul 811ppl1------

Supplomantal 8oappl1 _____ _..,.~-

a . If lh~ w~II ia lo bt> uaed for irric• tion , lnduatrlal. miace llaneout or municipal use . show lhe location or the well on the plat 
brlow f'o r 11 uch uMA, a pla t ce rt irif'd by a liccn&l'd e ngin~er or land surveyor is requ ired lo be 1ubmitted at the time the Proof 
of Appropriation and Beneficial Uw of Ground Water is subm illed . 

b. For ot.hor .._ accurat.ly ohow tho well location, point of UN or u- and daec:rlbe method of CODff,...... of water to 
potato of UN on plat and In "Remarko" oectlon below. Mako certain location on plat a.,... with wri- doaatptloa. 

c. A Np.,.te map mov be •ubmltted If tha Information nquiNJd ctnDOt be ohown on Ullo plat. 

R._!!_S __ W. ft ___ w. 
Scale : 2· - 1 Mile 

I 
T ... ~. ;- 11 

,I 

X 

T. ___ N. 

REMARKS : 

September 2019 

,1 

I. - -

·--------- - -----

---- - - ----· -------------

EC 
¥025 

og -10- 1~ Addendum D5-8-26 

DEQ Ex. 2-404



RAMACO Brook Mine 

15. O' WJ.;1,1, IS TO BE ABANDONED, complete Item• 1 throush 8, Item 12 (Lo,r of Well) ind at.ate ruaon for obondonm•nt 
below. 

It la the rt1pon1ibllity of the owner to properly pluc or fill in the well in order to p~vent contamination of ground water 
and to cover or cap the weJI at cn,und l•••I. 

Under penalli11 of perjun, I dttlaN that I haYO aumined thi1 form and to the belt of mJ' kaowl....,_ ...,. beUd it la lnle, 
correct and comp~. 

--{'\ 
OCT 2 9 1981 

Dote of Recelp~----=='--------- 19 __ 

y· 

Dote of PrioritJ'---R-1t-i?l'---<l,.9IIOlltiQ--- - 1'--

Dote of Approvol~~-~L=~-.J~ --, t9_f_/ __ 

September 2019 

TFN S 2/025 
RECD 09-20-19 

Addendum D5-8-27 

DEQ Ex. 2-405
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RAMACO Brook Mine 

,., 

Form U.W. 6 
NOTE: ~i:~t :.o1:r1i::• n~':,: !: ~~ 

IF WELL IS TO BE 
ABANDONED, SEE 
ITEM 15, PAGE 4 

I., 

Ink. 

STATE OF WYOMING 
OFFICE OF TUB STATE ENGINEER 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL 

SCM ~JED ~tP Z & 201l 

PERMIT NO. u.w~y---t-)...:,_ __ NAME OF WELL.. LF-2 

I. NAME_ _OF OWNER_ ~ S~b~e~r~i~· d~a~o~ E~n= t %e&r£p~r ~i ~s~e"'s_,,l~n-.=cc,. ___ __________ _ _________ _ 

2. ADDRE8S P. 0. Box 6025,- Sheridan,- Wyom±ng- Zip \,o,K--_-8-2_ 8_o-t __ 
7'; 1 IIOiU/.ON co11:rr: Ci<i\~ll Ill , C' t"l1)'J, () 

3 . USE OF WATER : Do 111f• lie O Stoc k Wal.Nin~ 0 
H~ 51)6 

lr ri t(a l iun II Municipal l I Industr ia l n Mi1erllaneou1 Qa 
Grouna Water Monitoring 

4. LOCATION OF WELL: ~14 ~14 of Sectio 14 , T._ ~ __ N., R._ --~ W .• of the 6th P.M. (or W .R.11.), 

Wyominc, be inc •pecifically ____ S_5_2_ • _3_8_'_2_ 4_"_E ___ -,=2_5_2.,-5_._3_6-:-:' :-:--,----------------
( Bearinir and Di• tance) 

~ ---~ ~ ~ ~ ~---1\1< ~ from the_ ~ - comer of S.ctio 14 T-2.2_N., ~W. 

(Strike out wonla not needed) . 

6. TYPE OF CONSTRUCTION : Drilled~ ___ ..,.c .. ME.-_s_-s Anger 
(Type of Rill 

Other ____ ______________ _ 

6. CONSTRUCTION : Tola l IJepth of Well 

a. Caslnir Schedule New ~ Uaed O 

28.25 

__ J_" _ _ diameler from __ O_~t. to 2 8 • 25 

____ diameter fro .. ~---~t. to_ 

t.. 

t . 

____ diameter from.... _ __ _. t . to____ t. 

fl . l>c plh to Slalir W ar er I (· \ el 

Materi1l _ _ PVC __ _ 

Materi•~---- ---

Mat e rio.l, _ _ ___ _ 

Duir D Driven D Jetted D 

2 5.2 ft. 

Gae• Sch.40 

G•ir~ - - - -

c.,., ___ _ 
S a w slots 

b. Perforation• : Type of perforator use,~ -------------------- --- ------

Siae of perfor• tion~ inches by __ 2 __ inchc1. 

Number of perforation• and depth• where perforated : 

~ perforation• from~_l_3_~f• to 2 8 • 2 5 f•et. 

____ perforation11 from ___ ~ t.. to-~---~f~t. 

c. Was well acreen inatalled ! Ye• O No ~ 

Diameter : ____ 1Jot • i&e : ____ Mt fro .. ~---~eet to ___ ~ eet. 

Diameter ; ___ _ • lot • i&e : _ _ __ Mt froP'~--- JfNt to ___ ~ nt. 

d. Waa well irravel packed! Yu ~ No • Siu of irranl- Pea g_r_a_v _e_l _ __ _ 

• · Wai aurface cuin1 used Yea D No (2l Wu it cemen"-'<I i11 place! Yea O No D 

7. NAME a ADDRESS OF DRILLER Custom Auge r Dr i ll i ng Service , Inc., 5611 W. Ba t e s 
Denver , Co lorado 

H. DATE OF COMl•l.•:'J'ION OF WELL (lnclucllnir pump inatallation) July 10, 1980 

n. PUMP IN.' 0IIM \TION : Manufadu,.r 

Arnounl of Wu trr U~in,< Pu.1 np, <'. 

l 'rnn il ~ o. U.W. 

S e ptembe r 2019 

N/A ------· Type _________ _ 

__ Honew,wirr Depth of P 11111 p SettinK ___ _ 

TFH S 2/ 025 
RECD 09-20- 19 

:H) 7 .] () 
Book No. _ __ P• «e No _ _ _ 

Addendum D5-8-28 

DEQ Ex. 2-406



RAMACO Brook Mine 

10. PU.Mt• TK',1' : Wa11 a pump te.!lt made'! • I ~- ,X 

If so, by whom ___ _ _ __ Addr,u _______________ ______ _ 

Yield : _ _ --r•l. / rnin . with _ ___ foot Jrawdown aftrr _ oura. 

Yield : ____ _,,.al .f min wi th_. ___ foot dnwdown after __ oun. 

11. •· LOWING WELL (Own,r io reopon• ible for ronlrol or fl owi ng well). N / A 

II well yielda artesian now, yield ia.1 ____ ...,gal./min. Surfll<'e prtsaure I 

The flow io controlled by : valve O cap O pluir O 

Does well leak around culnir! Yu O No O 

lb ./oq. inch, or 

12. LOG OF WP.LL : Total depth drill - ---~eel. (see attache d log) 

Depth or completed well _____ ~ eet. Diametn or wel lnchu. 

Depth lo (Int "'ater bearinir formatio,n... _____ .,eel . 

Depth to principal water be.arinl' formation Top, ____ ~ eet to Bottom~---~f•et. 

Ground Elevation, if know....___ J_?_0_2_•_l _O ___ _ 

(see a ttached boring log) 

From To Material REMARKS lndicata Water 
Feel Feet Type, Teztun, Color (C.menllnir, Shutoff, Bearinc Formation Packlnir, etc.) 

(see .lt'.t- ;,~h, Ir, ho.ti.ng--1.o.gl_ -

- -
---- - -
- - -

--- ----- ~ - _ _I 

I 

-- --- - -
-·-1- ---· - --
--- - -·--- -
- • - I- --
- ---- - ----
-

-
- -

- -- -
---- - - --

- - ---- - --
-

- - --- --
- ---
--

QUALITY OF WATER INFORMATION : 

Wu a chemical analpla madaf YeM No O (see attached Table) 

If oo, pleue Include a copJ of lbe analJala with thla form. 

If not, do Jou conaider the water H: Good O Acceptable O Poor O Unuaeblo O 

eet of water. 

ladlcata Parfontad 
Cuinir Local.ion 

TFH S 2/ 025 
REC D 09- 20-19 

Sep tern her 201 9 Addendum D5-8-29 

DEQ Ex. 2-407



RAMACO Brook Mine 

I --· · q Sheridan Enterprises r~~ /,1 IA ), c-~ 70 ll!ICRO 
FIL~ NrN 2, 'Bl 

-,,,roJECT : Coal Loadout Facility 
LOCATION : Sheridan, Wyoming 
COOROINAlES N. [ 

o!~.? .. 
a::~z&&. o:Z 

a i!' ~~i ~~;I -~ u 

§ 
z 

! 
g 

X !c .. .. u _, ll 
• .. 

~ ~ ! > "' "' 0 .J 

"' 5 

CL 

-

5- 10 . 5 

- 33 

10- 31 

15 ... 
ml 

38 

-

20-
cl 

32 

-

25-< 

- gm 

30- 33 

-

35-

-

ELEV . PAGE OF 

DESCRIPTION OF SOILS 

Clay, medium brown, with a trace of fine sand, 
medi um stift. 

2 

Grades very stiff and slightly ca lcareous with 
minor white stringers. Light brown to grayish. 

Fine sandy silt. Light brown. 

Light brown clay. 

Increase in water content, probably top of 
water. 

Coarse sandy gravel with some silt. Gravel is 
whitish with light brown matrix. Dense. 

I .· .. 
' \ \~:.\' ••• ,, ... A._ - ·, , ;, 
-· ✓ rn :;: '/ 

... ( 1 ' • 
~ • ,.... I 

' 
',' ~•l 

LOG OF BORING 
GlO· HYDIO COHSULIING.IHC . 

PLATE 

Tf 6 / 02 5 
RECD 09- 20-19 

September 2019 Addendum D5-8-30 

DEQ Ex. 2-408



RAMACO Brook Mine 

1--" • 
Ml<,iN\I• NlN 2. ? '81 Sheridan Enter~rises ln" FIU,l£0 

,-"u;i ECT : Coal Loadout Facilitr Bo,,,nv ,._- L,F-, 

LOCATION • lih1a:idan, tixomini: 
COORDIN ATES N 

, £LEV . PAGE 2 or 2 

~ § ! 
"' o~~; .. Lt u.J :z: ~ ... as~~ «z 

~ .. u .J !l t ~:!~ S > 7 uy OESCRIPTION OF SOILS .. i Sl !!; z.,_t;g > .. :a •8 ... 
" ~ ! • e1:• .J .. ... Ii « -

Bed- 11ea there<! bedrock . , 

rock 
-

45 - Competent bedrock. 
Boring compl eted at 47 ft. on 1-9-80, 28 ft. 
3 in. of 3-inch PVC casing insta lled in boring . 

-

-

-
-

-
-

-
-

-
-

-
-

LOG OF BORING 

September 2019 

GlO· HYDIO COHSULTIHG, IHC. 

PLATE 

T N S 
RECD 

2 / 02 
09 - 2 

Addendum 05-8-3 1 

-1 9 
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RAMACO Brook Mine 

LJ_CJJ . S;)7og 
U . TABULATION 

• · It tor lrrlsotlon, the land propc>Md to be irrlpted ahould be deacribed In th• followtns tabulation. Deoeribe In tlla 
" Remorka" aedion. under Item 14, the meana of conftyinJ the water to the londe ond tho method of lniptlon. 

(Gin lrripble acnotre In each lepl oubdlvlalon. U propoaed uae lo tor aupplemental aupplJ tor Janda with a risbt tr
another aourca, lndieata In the tabulat.lon Iba priority or permit number, the aource of aupply and the name of the ditch 
or other -IL) 

b. It not uaed tor lrrlptlon, abow the area and polnt(a) of uae and loeatlon of well In tbe tabulation below. Alao duc:ribe 
the method of CODYeJ&DCI In th• "Remaru• -uon under Item 1'. 

,..," . NEl/4, NW•/.~ swv ... SE¼ TOTALS ...... .... ... ,. 
'i7N 

Nlllo - swv. SIii, Nlll, -II, 

A'-W 14 

14. PLAT 

SWIii HIio HIV• -v. SWIii Sl\la Nl\lo -II, swv. stv. 

X 1 

TOTAL NUMBER OF ACRES TO BE IRRIGATED·----

Orisinal S..pplJ----~-

Supplemental 8upp)y _ ____ .-na 

a. If lh1• wt•II j5 to b1• u, "d for irritation, industrial, milce-llaneoua o r municipal use , show the locat ion of the well on the plat 
be lo w Fo r suc h uses. a pla t certified by a lict•nnJ e111i nPer or la nd surveyor ia , ~q uired lo be aubmitte-d al the lime the Proof 
of Appropriation and Benefidal Us. of Ground Waler is subm itted 

b. For otJ,er •- accurataly ahow the well loeatlon, point of uae or UNO and deaeribe method of con,..,..... of watar to 
polnte of uae oa plat and la "Remarlca" aec,tion below. Make certain location on plat • .,.... with wrlttae claec:riptloa. 

e. A aepan,te mop mav be aubmltted It the Information requind caNIOt be ahown on thla plaL 

•ds R. ___ W. R. ___ W. 
Scale: 2· - l Mile 

14 -
I 

X 

I . - \\ 

T._._N. 

TFN S / 02 
RECD 09- 2 -1 9 

REMARKS : ____ ____ _ __ _ 

- -- - - - - ----- - - - --- -
- - - - - -- - -

- - - -- -- ------------ - -------

Se pte mbe r 201 9 Addendum D5-8-32 

DEQ Ex. 2-410



RAMACO Brook Mine 

15. 1•• WF.l, L IS TO BE ABANDONED, <omplota !tam• 1 throush 8, Item 12 (Log ot Woll) and • tale ruaon for abandonmonl 
bolow. 

IL ia the reaponaibility of the owner to properly plur or fill in the well in order to prevent contamination of ground water 
and to cover or cap the well at rround la•el. 

Under penalllu of perjw-y, I dttl• n U.at I han uamlned U.i• form u,d to U.. beat of mr bowl .... ... beUd It la !nae, 
<orrect and complete. 

0 :t '}, l ·:1 I 
Dal<! of Rettip~--~---- ------- 19 __ 

1980 
Dale of PrioritJ _____________ lt __ 

Dal<! of Approval£~-=~=--'= ""-".\.,_ _ _ ]...__ , 1£-. 

TFN 6 /G2 
REC D 09- 20- 19 

September 20 19 Addendum D5-8-33 

DEQ Ex. 2-411
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RAMACO Brook Mine 

- .:-, . 
,:' r.~,. ', 11~. 11 

v • , I •, , 

~ ~tJJ l '.:> 'di 

Form U.W. 6 
''I ti'E~ NIN 5 0 

-~ 1 VI NOTE: ~:;t 
0
~ol:rit,!';•n~~ .!f:: ~J:i; 

\ .-;-

IF WELL IS TO ' ijE 
ABANDONED, SE!!; 
ITEM 15, PAGE 4 

·-' . 
. J • 

··- ~ i TE OF WYOMING 
1

: ~ANUto ~t~ 2 6 2012 
OFFICE OF TUB STATE ENGINEER 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL 

PERMIT NO. U,W 5 :2 -- I 1 NAME OF WELI~,- - LE~-~------- - ----

1. N AM IL_OF OWNER __ S_h_e_r_i_' d_a_n_ E_n_ t _e_r :..p_r_i_s_e_s_ l_n_c_, _ _____ _____________ ___ _ 

2. ADDREIIS ..P-.- 0, -Sox 60-;25, Sheri-cl-an-, Wyom in<J Zip Code -8-2! 0~ -}-
75 1 HORI ZON COlll(T: C;{\:lll J NCJlO,, CO HI r,0/i 

3 . USE OF' WAT ER : Dum,•slic O Stock IY• lcrinK 11 lrrit,t tt liun D Mun il·1pa l O Industrial O Miscrllaneuu1 ~ 
Ground Wa ter :.:M:::o::.:n"'i,._· .,,t .,,,o"'r"'i..,n"'g,,_ ________________ __________ _ 

4. LOCATION OF WELL : ~14 ~14 or S.ctio~. T. _ 5_ 7 __ N., R._e_5 __ W., or the 6th P.M. (or W.R.M.), 

Wyomins, beins apecirically ___ _c_N'-4'-5'-
0

-"3---1'---' cc.l ..cO_" ___ W-'--- - -,,2-"l ---6'-8"----. -"5'-7-,-' ,---- ---------- ----
( Bearlns and Dl1tance) 

OJt----- )lfj: = from the _ _ W_~~ ---«>rner or S.Ctio ~ . T 21..__ N,, n.........c8c..c5c.-_W , 

(Strike out wonla not needed> . 

6. TYPE OF CONSTRUCTION: DrlUed ~ -----~ C=ME=~S_-~S~ A~ u~g~e~r _______ Dus O Drl .. n O Jetted 0 
(Type or Risi 

Other ______ ____ _ _______ _ 

6. CONSTRUCTION : I c>1 al Dcp1h ur Well 17.5 ft. l)cp1h 10 Stalk Waler I l'\ d 

a. Casins Sehedule New ~ U1ed • 
_ )_ " ___ diameter from'----'o'--_ J,l. to 1 7. 5,., 

____ diameter from~- - - ~ r• - ---- rt, 

_ ___ diameter fro .. ~---~ t. to ~~---~ft . 

b. Perlorationa : Type or perlorator u•••~ --S_a_w __ s _l_o_t_s __ 

Sin or perforation • O 5 inches by __ 2_ inchea. 

Number of perforation• and depth& where perfont.ed : 

~ perloration1 rrom~7_ · _5 _ _ ... rt. to 1 7 • 5 
eet. 

____ perloration1 from ___ ~ t. to __ _ _Jfft . 

c. Waa well 1creen ln1talled ! Yea O No Ill 

Materia! __ PVC __ _ 

Materi• ~ ------

Materia 

Diameter : ____ • lot 1ise : _ ___ Nt frorn ___ ~ f":et t-o~---Jf~et. 

Diameter : ____ 1lot 1ise : _ _ __ Nt frol"l ____ fNt to, _ ___ ... eet. 

d. Wu well .,-ave! packed! Ye• l!S No • Si&e of .,-ueL Pea gravel 

•· Wu aurlace caains u .. d Ye• D No c2J Wu It cemen!M in place ! Yea D No D 

4.75 _ [1 . 

Ga,:eSch, 40 

Gae~ ----

Gar•-----

7. NAME a ADDRESS OF DRILLF.R Cu stom Auger Drilling Service, Inc. , 5611 W. Bates 
Denver, Colorado 8 

8. DATE OF COMl'l.~:TION Of' WELL (lnc!udlns pump insta llation) ______ _i!uly 11, 1980 

~- PUMP INFORM \TIOl'i : M•nufarlutt r__ N /A __ -- ----- Type ___ _ 

_ __ D~pth of Pmll p SettinK- ---· 

Amount of Wulu u ~in1< I\ .unp, d ___ Gallon 'i l'c r Minute. (For , pri ng~ or llm.\ in~ w,:1" . ¼"'l' itl' llt I I . I 

52'11 1 
r,•rmil No. U.W. ·---·----

TFH 6 IG2 
RECD 09- 20-19 

:w 7 :{ 
Book No. _ __ P• ,:e No ____ _ 

Sep tember 2019 Adde ndum D5-8-34 

DEQ Ex. 2-412



RAMACO Brook Mine 

10 . .. U ~t' Tt:ST : Waa a pump tut made! 1 :- Xi 

ff 8 0, by whom _ ___ _ ___ Add res,~- ----- ---------------

Yi eld : ____ pl. / min. with ____ foot J rawdown aft~r __ oun. 

Yi•ld : - -----•l.lmin. wittL toot dnwdown afte r __ _ oun. 

11. FLOWING WELL (Owner ia rupon, ible for control of n owin,r w•II) . N / A 

If well yield,, artnlan now. yield i ___ pl./min. Surface preaaure i lb ./aq. inch, or 

The now la controlled by : valve O cap D pluar D 

Ooeo well leak around cu!nar ! Yu O No D 

12. LOG OF WELL: Total depth drlll=-------~ •et . (se e attached log ) 

Depth of completed well _____ _, ..,t. Diameter of w•I lnche.1. 

Depth to fint 'ft'ater bearinc fonnatio,,~ ----~ eet. 

0.pth to principal water bearinar formation Top ____ ..,,eet to Botto..._ ____ ... eet. 

Ground Elevation, if know,~ __ 3_6_8_2_•_4 ____ _ 

From 
Feet 

To 
F" .. t 

(See attached log ) 

Malarial 
Type, Tezture, Color 

(see , ttached log) 

REMARKS 
( Cem•ntlnar, Shutoff, 

Puklnar. et.c-) 

-- - - ·---------------

-------- - - - - -------
- ------

------ -- - - ~ - - - ----- - ----

QUALITY OF WATER INFORMAnON : 

Wu a ch•mlcal anal71l1 madeT v .. a No 0 

If ao, pl• ... Include a eop7 of the anal7ala with t.hla form. 

If not, do you eonalder th• water u : Good D Aeceptable D Poor D Unaaable D 

lnclicata Water 
Bearinar Formation 

eet of water. 

lnclicata Perforated 
Culnar Location 

TF 6 2/ 02 5 
ECD 09- 20-19 

September 2019 Addendum D5-8-35 
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RAMACO Brook Mine 

1 . Sheridan Enterprises• 

PROJECT . Coal Loadout Facility --- BOfllNG NO. ---=~=-..:::5 __ _ 

LOCATION : Sheridan, l~yoming 
COORDINATES H. 

~ § ! 
:r: ~ 

i .. u ..J w .. i 15 ... ... "' ~ 
.. 

~ ..J 0 ... :'i 

!:l 
..J .. 
ll C .. 

cl 

5 

sp 

sm 

0 

5 
gm 

0 

5 

0 

5 

September 2019 

f:~iE 
di!' 
z.- .. ! Cr .. .. .. "' -=-

8 

50 

43 

ELEV . PAGE _ _ l _ _ o,_l___ 

.. 
a:Z 

:::':::'l -~ u 

llESCRIPllON OF SOIU 

Clay with a trace of fine sand, soft. 

28.7 Fine sandy silt. 

Sand, medium to coarse grai ned . Medium brown with 
multi-colored grains, loose becomes gravelly . 

Silty fine sand with some gravel, medium brown, 
loose . 

Coarse gravel with some medium brown fine sand 
and silt. 

Bedrock. 

Siltstone, light to medium gray, soft. 
Boring completed at 35.5 ft. on 1-8- 80, approx
imately 17 ft. 6 in. of 3-inch PVC casing 
installed in boring. 

LOG OF BORING 
G(O·HYDIO COHSUUIHG,ll<C. 

PLATE 

f ' S / 02 5 
EC 09- 1 -i~ 

Addendum D5-8-36 
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RAMACO Brook Mine 

IS. TABULA11ON 

• · It tor irri1otlon, the land propooed to be irripted 1hould be deacribed In th• followlns tabulatfon. o.•cribe I• tl,e 
"Remoru" lffUon, under Item 14, the m•na of con ... ylns the water to tbe landa and the method of lrriptlo•. 

( Give irri .. ble acreare in each lepl 1ubdlvl1lon. U propoaed UH ia tor aupplemental euppl7 for landa with a fisbt from 
another eource, indicate in th• tabulation the priority or permit number, the aoun:e of 1uppl7 and the name of the ditch 
or other well) 

b. It not uaed tor irripUon, abow the area and polnt(a) of uN and locaUon of weU In U.e tabulation below. Aleo ducribe 
the method of conveyance ln th• 0 Remark,-. MCtion und• Item 14. 

, ..... NE¼ NW \I.~ SW1/4 SE¼ TOTALS ...... .... ... ,. 
57N 

Nf\lo NWl4 lW\4 H Iio NE¼ -\lo lW\lo $1\lo HI V• - v. lW\lo HIio Nf\lo NW\lo ,wv. UV. 

SSW 14 X 1 

TOTAL NUMBER OF ACRES TO BE IRRIGATED, ____ _ 

Orisln.al Sappl7· _____ ._ 

Supplemental S..ppl7 ___ _ _ _ ,,_ 

1'- PLAT 

a. H the wr. 11 1a. t o bP ua~d for lnication. Industrial, mi&ce llan.oua o r municipal use , show the locat ion o r the well on lhe plat 
below f,"" o r such usea, a pla t cer tiried by a licr. nn d e n .ci neer ur land surveyor iii rf"qu 1r4!d lo bf' aubmillfil al the t ime the Ploof 
of Appropriat ion and Beneficial Uw o f Ground Wate r ia aubm ilted 

b. For otller a- accur• t.ly 1how the well location, point of UM or u- and dncribe method of conn,,,_ of water to 
point. of ,... 011 plat and In "Ramorka" eection below. Make certain location on plat •anu with writtan ducriptlo•. 

c. A Nparete mop mev be •ubmlttecl If the lnlormatlon required CUlllOt be 1hown 011 Ihle plat. 

R. __ ~ .W. R ___ W. 
Scale : 2· - 1 Mile 

T .. .-22.N. 14 _ 

I 

T, _ __ N. 

I 
.x 

I 
I 
I 

I - - - -

REMARKS : _________ _ _ 

September 20 19 

\ - -

l f S ?/ 02 
RECD n~- 1. o~H~ 

Addendu m D5-8-37 
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RAMACO Brook Mine 

15. ff W>:1.1. IS TO BE ABANDONED, <ompleto Item• 1 t.hrouch 8, Item 12 (Lolf of Well) • nd alate neuon for abandonment 
below. 

It ia the reaponaibility of lhe owner to properly plur or fill in the well in order to prevent contamination of ground water 
and to cover or cap the well at CTOUnd l•••l. 

Under penaltlt• of per jun, I dttlaN that I baTI u-lDed t.hl1 form •nd lo I.he !wet of mJ ~I ........ belief it la tnle, 
<OrNct and complete. 

OCT 2 9 1981 '--({) 
) . 

Date of Rtteip,.._ _____________ ~ 19 __ 

19/lO 
Date of Priority ____________ ~ Jt __ 

Date of Approva ~ ,_,.._ L 3 .11..d:t'. 

TF S t.f G2S 
. ECO 

September 201 9 Addendum 05-8-38 

DEQ Ex. 2-416



RAMACO Brook Mine 
/j 

Form U.W. e 

·t. 

v_ = ~c.r 15 '81 
~i'E~o N()J 2 s ·a 1 

IF WELL IS TO BE 
ABANDONED, SEE 
ITEM 15, PAGE 4 

OF WYOMING SCANNED SEP 2 6 2012 

OFFICE OF THE STATE ENGINEER 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL 

5') .. , 
PERMIT NO. U.W' ~ __ _ NAME OF WELi ..l.£=9.,_ ___________ _ 

I. NAM E.. _ O .. OWNER _ Sheridan Enter rises 

2_ ADDRESS -P-. o. Box- 6o-25, snerrnan , wyoming Zip eo,i. 8-2 80 1 · 
7C, I 110~!/()jlj C:011,<T; 1:iww .JUNCTION, ('() -1 1506 

3. USE OF WATl-~R : Dom('5lic 11 Shx.· k Wa tcrinte 11 lrri.eut ion U Municipal I I lnchu lria l O MiKell ane-ous QQX 

Ground water Monitoring 

4. LOCATION OF WELL : ~'4 ~ '4 of Seclio 14, T.-22.__ _ N., R._ 85 W., of the 6th P.M. (or W.R.M.), 

Wyominl', beinl' 1pecilically __ ___:N.:..4.:....::.0 _
0

-=l c..:5=-'...c3::...:..7 _".:..W'---·--=lc..:6'-'0'-'l"-'-. -=-9-=l=-'--------------- - 
( Bearinr and Di1t.an~e) 

:irr.<~t from the ~ - comer of Seclio l L . T---2..1._.N., RJ!..5...._w _ 

(Strike out w-orda not needed) . 

5. TYPE OF CONSTRUCTION : Drilled ~ _____ C_ME _ __,s,,.-_5_ A_u~ g_e_r _______ Dul' O Driven O Jetted 0 
(Type of Ri1) 

Other ________ __________ _ 

6. CONSTRUCTION : Tow! Dcplh 11 f Well ___ _ 
42. 25 

fr . Dep1h In S1:11ic Waler I c,d 19, 1 fl 

a. Casini' Sehedule New Qg Uaed O 

2" 0 _ ___ ,diameter from _ __ ~ t . to 4 2 .25ft. Mate rial __ PVC __ _ Gage Sch.40 

____ diameter fro«~---~t. ___ ft. Materi• ~ ------- Garre, ___ _ 

_ _ __ diameter fro,,.~--- ~ t . to ___ ~ t . Materia~ ----- Gare __ --

b. Perfora t iono: Type of perforator u•=- -=S--'a-'-w"---=s--'l'-'o"-t= s _ _______ _ _ _ _____ _______ _ 

Size of perforaliona~ _ Jnchu by __ 2_ 1nche1. 

Number of perforation• and deptha where perforated : 

_lQQ__perforalion• frol'1c__2_2 _ _,ft to 4 2 • 2 5 eel . 

____ perforations from ___ _. t . _ ___ _, ,eet. 

c. Was well •creen in• talled ! Y .. D No cJS 

Diameter : _ ___ alot 1ize : ____ Nt fron~ ___ _, eet to, _ _ _ _ ~ •eet. 

Diameter : ____ 1lot 1i1e: _ _ __ Ml fro""----~fNt to, ___ _ ~nt. 

d. Wa• well rravel packed! Yea C!I No • Sin of r,anL Pea gravel 

• · Wu •urface culnl' used Ye• D No~ Wu It cementied in place ? Ye• 0 No 0 

7. NAME It ADDRESS OF DRILLER Custom Auger Drill ing Service, Inc . 1 5611 w. Bates 
Denver , Colorado 80 227 

8. DATE OF COJ\11'L•:TION Ot' WELL (inelucllnrr pump inatallallon) _ _ _____ J uly 11. 1980 
N/A 

!.I PUMP INFOHM \TIOJl.i : Manu f artur• r-- ____ _ - - ---- - Type __ _ 

Sour,· 1• 1., f puw•"r Ilcpth of Pl.1n,p SettinJ(' _____ _ 

Ainou nt o ! Wu tn Uci ntc J\ . .un µ, <.! _________ Gallon, l 'cr M1nut.e. (I 1l1 , printt , , ,, tl t 1\loing ,,di,. ' l 'C 1l l'III I I . I 

1',•nni t No. U.W. __ 1 ~' 2~ 
1 '/ 

Book Ni~ {) / Paire No __ _ _ 

Septe mber 201 9 1 
ft:1' oil- 20- Hl 

Addendum D5-8-39 

- --- - - - ---- ------------ ------- - - -
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RAMACO Brook Mine 

10. l' U '1P T,.:ST : WaN a pump teat made! 

If so, by whom _ ___ _ . _ Addru<>-----------------------

Yield : __ ---1'•1./ min. wi th ____ foot d rawdown a f ttor ____ houn. 

Yield : - ------«•1. f mln. wittL. __ foot dnwdown after ____ _,,oun. 

II. FLOWING WELL (Owner i• ruponsible for control of n nwi ng well) . N/A 

If well yielda arteaian now, yield iL•-----><P.1./min. Surface presaure i lb./•q. Inch, or eet of water. 

The now i• controlled by : valve D cap D plul' D 

Doe• well leak around u • inl'! YH O No D 

12. l,OG OF WP.LL : Total depth drilled___ ____ ~eet. 
(see attached log ) 

Depth of completed welJ, _____ ~ eet. Diameter of wet lnche.1. 

Deplh to first water bearinc fonnatio,.._ ____ _,eet. 

Depth lo principal waler burinl' forma tion Top __ eel lo Botto .. ~---~ eet. 

Ground F.levalion, it know .... ___________ _ 

From 
Fett 

To 
Feel 

(See attached log) 

Material 
Type, Texture, Color 

(sec ~ttached log) 

+------

REMARKS 
(Cemenlinl', Shutoff, 

Packing, etc.) 

lndicata Water Indicate Puforat.ed 
Bearinl' Formation Cuins Localio11 

- ----
- -

-- 1- ------

- f--- -- _ ,__ 
---k- ---1 

l-----------------+------------- 1-----------+----------1 
- ----- f----- --------·---+-------- -+----------! 

-------- -------

QUALITY OF WATER INFORMATION : 

Wu a chemical anal:,• I• made? Yu ~ No 0 

If ao, pie ... lnelude a copy of the analy• la with t.hla form. 

If not, do you co11• ider Iha water •• : Good O Acceptable D Poor D U11uubla O 

Sep tern ber 2019 

!IG2~ 
S- 20-19 

Addendum D5-8-40 
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RAMACO __ Brook Mine 

Sheridan Enterprises · 
--....un:cT : Coal Loadout Facility 

LO CATION : Sheridan , Wyoming 

BOAl~ _ _ LF_-_9 _ _ _ 

COORDINATES N. 

z 

9 ~ 
Q 

X ~ .. .. 0 -' II 
~ CL i: 15 ... 
"' "' CL .. 

:i -' 
0 • 

"' $ • -' 

cl/ch 

5 

10 

CH 

15 

20 
gm 

25 

0 

5 

September 2019 

4 

9 

11 

11 

ELEV . PAGE 

DESCRIPTION OF SOILS 

Clay, medium brown, with trace of fine sand. 
Soft . 

Grades medium stiff. 

Whitish gravel in medium brown matrix. 

Gravel and sand are interlayered. 

Bedrock, soft, probably weathered. 

Bedrock becomes more competent . 

LOG OF BORING 
G(O· HYDIO COHSUUING

0
IHC. 

PLAT[ 

TF E 
ECP 

Addendum D5-8 -41 

'1 I 2 5 
s- 20-,g 
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RAMACO Brook Mine 

Sheridan Enterprises, - __________ _ 

.-'" a.rr.:C T . Coal Loadout Facility IIOR1HG NO _ _;L::.,F_-..::9 _ _ _ 

Lo c AT10N : _ .,,,S..,h.,.e.._r.,.i.,.d..,a,..n~,--"W~y.,.o_..m.,.i,..n~2- -------------- -
COORDINATES N. 

§ 
z 

z Q 
2 JC ~ ... ... u .., 

II 
~ .. i l5 !!: ,., ,., .. .. .., 0 • .., 

~ 

5 

0 

5 

0 

5 

0 

75 

September 2019 

.. .., 
t 
2 
• .. 

ELEV . PAG[ __ 2 _ _ OF __ 2 __ 

OESCRIPTION OF SOILS 

Boring completed at 43 ft. on 1-10-80, 42 ft. 
3 in. of 2- inch PVC casing ins talled in bori ng . 

LOG OF BORING 
GIO· HYDIO COHSULIIHG.IHC. 

PLATE 

'f ~ i nn: 
ECD 09- 20- iS 

Addendum D5 -8 -42 
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RAMACO Brook Mine 

IS. TABULA11ON 

·-~ ... ,. 
57N 

• · If for irriratlon, the land propoeed to be lrrirated 1hould be de .. ribed In th• followin&' tabulatlo11. Deeeribe la tll• 
"Remork1" oection, under Item 14, the m""na of con••TIIII' the waler to the lancla and the method of lrriratloa.. 

( Give lrripble acnap tn each lepl 1ubdtvt1lon. U propoaed UH ia for 1upplemental 1uppl1 for lancla wltll a ri1bt from 
another aource, lndicata In th• tabulation the prioritJ or permit number, the 1oun,e of aupply and the name of the dtteh 
or otlwr ,...IL) 

b. If not uaed for lrrlptlon, ebow tha ana and polnt(a) of UM and location of well In the tabulation below. Alao deacribe 
the method of conveyance ln th• "Remark•" HCtlon unclw Item 14. 

NE1/4 NW1/" SW1/,a, SEl/4 fOTAU ....... $« . 

NlV. NW¼ •wv. HV. NlV. -v. •wv. UV. HI V, NWV. ·- UV. NlV. NWll, •wv. HV. 

85~ 14 X 1 

-

-

TOTAL NUMBER OF ACRES TO BE IRRIGATED ____ _ 

Ortsinal SapplJ ____ __..,._ 

Supplemental Supply ______ .._ 
14. PLAT 

a. tr Lhe writ 11 to bt> ua~d for ini1ation, industrial, mis«llaneoua or municipal uac , show the location or the well on the plat 
below fo'or s uch uses , A plat certiricd by a lic-c n 1!7.c t.l t!Ul(inet> r ur land •u rvt!yo r u, requmed lo bto s ubmitted al the time the Proof 
of Appropriation a nd Beneficial Uae of Ground Water is submitted 

b. For otller - •N, accurataly •bow the well location, point of uae or u- and deacribe matllod of conn,....,. of watar to 
polnta of UN on plat and In "Remarb" 1ectlon below. Make certaln loeation on plat a..,... wltll writtaa daeeriptloa.. 

c. A Nparote map mov be 1ubmltted if th• In.formation requiAd CtDDOt be ahowa on thla plaL 

R . . !2..__w_ 

I I 
I I 
I I - - - -- - -

T .. ~. 

I I I 
I 14 I - - - - --
I I ' I 

X ' ' - - ,,, - - - -
' I 

I ' I I 

I I ' I I 

I 

- - ' . \\ - - - -
I I 
I I I 
I I 

T ___ N. - - - -
I I 
I I I 

' I 
- - - -

I 

I 
I 

I I 

I I 

REMARKS : 

Sep tern ber 2019 
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- -

I 

' 
I 

a _ __ w. 

I 
-

I 
- -

I 
\\ - - - -

\ - - -

I 
- -

I 
- -

I 

I 

I 

I 
I 

' 
I 

I 

,I 

I 
I 
I 

I 

I 

' 
I 
I 

I 

I 
I 

I 

I 
I 

. - -

-

--

- -

-

- -

Scale: 2· - 1 Mlle 

1/ G2~ 
~- l - Hl 

------------ --- -

-- - ------ ------------- --- -

Addendum D5-8-43 
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RAMACO Brook Mine 

15. ••• Wt:LI. IS TO BE ABANDONED, eomplete ltem1 1 throuch 8, Item 12 (Lo,: of Well) and atate ttuon for abandonment 
below. 

ll is the reapon1ibility of the owner to properly plug or fill in the well in order to prevent conta mination of ground water 
and to cover or cap the well at IT()Und leTel. 

Under penaltiH of perjW')', I deel1re that I han Hamlned thi1 toms ud to U.. beat of mJ bowl .... ud belief It ii lnle, 
<orrtd and complete. 

'1{\ . J 

oc 2 9 1981 
Date of Receip•~ -------------- 19 __ 

APR ? 1&80 
Date of Prlorlt, ____________ ~ Jt __ 

Date of Approva1_ A- -~-C?._~c/~ <-......~ ~ L.~-~,3 _ _ , 19 er'~ 

September 2019 

1f.' ~ 1/ G2~, 
~ECt~ fl~ ~ -i q 

Addendum D5-8-44 
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RAMACO 

Formuw & 
Rh. 2-83 

IF WELL IS TO BE 

Brook Mine 

STATE OF WYOMING 
OFFICE ot· TH F. STATE ENGINEF.R 

ABANDONED, SEE STATEME T OF COMPLETION AND DESCRIPTION OF WELL 
ITEM 15 , PAG E 4 

I :---011-.: Uo not fold 1hb form. u~~ l) P""rilrr or 
prinl nnll) "'llh hl•C'k ink . 

PERMIT NO . U. W. _____ o,_• ,..:~c..,!• .......... 'i_,'~ ... j __ NAME OF WELL_ c.:.Ad::..:d:...:l..::e.::.:m.:::anc......::#..:2 _________ _ 

1. NAME OF OWNER E. Addl eman 

2. ADDRESs,~ $:..,...,o,,_· .,.~~_,_I_.L~'.,;9 _ _,_J_.·1'...,,a..,n"-'-t..:-,.A'-"e.......,;;,_j .,_e.__,_,, _ _,_'y,-"/-'i'J'I'-... -'-' _____ Zip Code £;,l/ JI 
3. USE OF WATER: Domes tic ]( Stock Wat ering ;::; Irriga t ion O Municipal ;:J Industria l O Miscellaneous ~ 

4. LOCATION OF WELL:$_.L¼lf..L¼ of Section ,.,l'. . T . .f'Z N., R. !' - w., of the 6th P.M. (or W.R.M.). 

Wyoming, being specifically _______________________________ _ 
(Bearing and Distance) 

or • .,s-._ ' ft . = and · 'Co ft . = from the, ____ corner of Section~. T . .e£2. __ N., R. t'.:,...- W. 

1S1r1ke out words not needed) 

Other 
, J?, , J, t l~r 

6. CONSTRUCTION: Total Depth of Well _ _.c.../ ...,J...'-"-'O'-___ ft. Depth to Static Water Level _ _..1:tt7'-'-""'---/ ~)_- _ ft _,.. ,, '.I >/<//3 

a. Casing Schedule Newill! Used O 

/_/ ' ,, .. ,.;.:~eJ ,... 
"7 /11 , I: 'tilameter from -"'---- ft . to / <.: ft . Material _ ____ _ Gage ___ _ 

____ diameter from ____ ft . to ____ ft. Material _____ _ Gage ___ _ 

_ _ _ _ diameter from _ ___ ft. to ____ ft. Material _ ____ _ Gage ___ _ 

Size of perforations _____ inches by _____ Inches . 

Number of perforations and depths wh ere perforated: 

____ perforations from ____ ft. to _ ___ feet. 

____ perforations from ____ ft. to ____ feet. 

c . Was well screen installed? Yes • No xr 

Diameter: _____ slot size: _____ set from _____ feet to ___ __ feet. 

Diameter: _____ slot size: _____ set from _ ____ feet to _____ feet. 

d. Was well gravel packed? Yes '!if. 

e. Was surface cas ing used? Yes 'iii 

No • 

No • 

Size of gravel 

Was it cemented In place? Yes n No~ 

7. NAME & ADDRESS OF DRILLER L__)'->£.--'C>Lcl.J..c"-"'..::.....Jex..s...,'-'-J«..L...!''-4.L.i:!.L--A=.J._-",s:_....!....L.'-"--""'-"-1.,_,,,._,__ 

c.J_ol'f /-1,~/(" .,.7 /Iv 
8. DATE OF COMPLETION OF WELL (including pump Installation) ___ ...._,,_,~ .J_:z...,:.,_,,L_ _ _ ________ _ 

9. PUMP INFORMATION: Manufac turer -1.l/.="'c..".>:'--AM<J~c.c6u.J:.:...;. ______ _ Type Sw h ,.,, "'1· •>'fl /,/,_, 
107 

Source of power ,.?.:to Vo /1 /1-/ /) ,I/ , Horsepower_-""v _____ Depth of Pump Settln1o'ti1
1 1, ,I07 ' 

c.~' per /( //u-
Amount of Water Being Pumped IC~ Iv"' Gallons Per Minute. (For spring s or flowing welts , see item 11.) 

83!:flb Perm it No. u.w. __ =-=-c~~~ 

September 2019 

7 .. L, - t-.3 

Book No. 4 :!. U Page No. __ .,,.~.____ 

T t fj 2 # ll2 S 
~ECD ij~ -2 -1 9 Addendum D5-8-45 
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RAMACO Brook Mine 

LI l -
10. PUMP TEST: Was a pump test made? Yes )(.. No 

<' j , . I 
Address _ _,,r:,.J=..L.'--={!,'-Y"-'-/='''--'-1'1'--..,_W~ •'-'=o,c_ ____ _ 

Yield: _ gal./min. with ___ _ lool drawdown afte r __ hours. 

Yield: _____ gal./min. with _ foot drawdown alter ____ hours. 

11 . FLOWING WELL (Owner Is responsible for contro l o l flowing well) . 

If we ll yields artesian flow . yie ld is _ gal./min. Surface pressure is ___ lb./sq. inch. or _ feet o f wafer. 

The flow is cont rolled by: va lve r_: cap I I plug 7 

Does well leak around casing? Yes . No 1 

12. LOG OF WELL: To tal depth drilled ; 2c~ - __ feet . 

Depth of completed well /!='----- feet. Diameter o f well inches. 

Depth to first wa ter bearing formation ...L.2.E... _ feet. 

Depth to principal wat er bea ring format ion. Top /C, J _ _ feet to Bo ttom __,_,.1."'-o=· __ feet . 

Ground Eleva1 ion, if known ________ _ 

From To Mat erial 
REMARKS 

(Cemenl ing, Shutoff . Indicate Waler lndicale Perforated 
Feet Feel Type, Textwe. Color Packing. etc I Bearing Forma l ion Casing Location 

0 .;J ·7~n .,- · ; 
g 7 ...s~ J, .l. r-, n V 

7 11 (2..,,. J ... J I 
/1 .t , /)_ ,k t" / av 

.2t, 'Kl ( \ •. " / 
I 

, 1. ..y.,Z ,Q ;_, r . { ' J-,v 

-1.J( J./ l./ j'J • • , , 

,(/J./ L7 Jlj ' u r ( /., \ / 

t 7 71./ r~ ·, I I' 
Fl 'ft. Bl,, e Cf ,,.v 
'7/. 17 -<'~., ./ v /II,, ./{ '),. ,r 
T7 yz P,. ✓h / 

i'e I t.~- l?l.:1 .. { '/-;,v 

/I S I I 1 r,, , I I' 
/J{j /').. o Al..,"'· ( ' /., ,i 

I' 

QUALITY OF WATER INFORMATION: 

Was a chemica l ana lysis made? Yes , I No , 1 

If so, please inc lude a copy of the ana lysis with th is form. 

If no t , do you consider the water as : Good I Acceptable Poor I I Unusable I 

Sep tern ber 2019 

~ J 02 , 
nq~?. O- Hl Addendum D5-8-46 
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RAMACO Brook Mine 

13. TABULATION 

a. If for irriga t ion. the land proposed to be irrigated shou ld be described in the fo ll ow ing tabulation. Describe in the 
" Remarks" section , under Item 14. the means o f conveyi ng the water to the lands and the method of irrigation. 

(Give irrigable acreage in each legal subdivision. If proposed use is lor additional supply for lands with a right from 
another source, indicate in th e tabulati on the priority or permII number. the source of supply and th e name o f the ditch 
or other well.) 

b. If not used for irrigation, show the area and po1nt(s) o f use and loca tion of well in the tabula tion below. Al so describe 
the method of conveyance in the " Remark s" sec ti on under Item 14. 

NE ¼ NW'/• sw•; .. 
TOT ALS T~;:'.~ I Range I Sec 

NE ' I NE ' , NW ''• sw• . se•,. NE ' , ! NW ', ' SW' , SE 11, 

- _J_ __ _ 

1---

-1 

TOTAL NUMBER OF ACRES TO BE IRRIGATED ____ _ 

Original Supply ______ acres 

Additional Supply ______ acres 

14. PLAT 

a. If the well is to be used for Irrigation, industrial. miscellaneous or municipal use, show the location of the well on the 
plat below. For such uses. a plat certified by a licensed engineer or land surveyor is required to be submitted at the time 
the Proof of Appropriation and Beneficial Use of Ground Water is submitted. 

b. For other uses. accurately show the well location. point of use or uses and describe method of conveyance of water to 
points of use on plat and in " Remarks" section below. Make certain location on plat agrees with written description. 

c . A separate map may be submitted if the Information required cannot be shown on this plat . 

R. ____ w. R. ____ W . 

-- I- - -

REMARKS: _______ _ 

Seate: 2" 

T. ____ N. 

T. ____ N. 

t Mile 

Tf 'S 2f G2 . 
:teen o9.- ?.0-Hl 

------------- --- -

--- ----- ------------------------ -------------

September 2019 Addendum D5-8 -47 

DEQ Ex. 2-425
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RAMACO Brook Mine 

(_ J, (J t)3C/'7-5 
15. IF WELL IS TO BE ABANDONED, complete Items 1 through 8, Item 12 (Log of Well) and state reason for abandonment and 

details of the plugging below. 

It is the responsibility of the owner to properly plug or 1111 in the well In order to prevent contamination of ground water and 
to cover or cap the well at ground level . 

Under penalties of perjury, I declare that I have examined this form and to the best of my knowledge and bel ief it Is true, 
correct and complete. 

Signatu re of Owner or Authori zed Agent 
_ _,,,,,,G~,~,-· ·-•,,_~I~'~-' ___ .19.2....L 
Da;./ 

Dale ol Receipt ___ Jlffl'-1~4_1=98~3 _____ , 19 __ _ 

Date of Priority May g , 19~ 

Dale of Approval -~_ .... _/ _ _ /_ ~_- _ __ , 19~ 

for State Engineer .,) 

September 2019 Addendum D5-8-48 

~ f 02§ 
09·- ?.0-1 9 

DEQ Ex. 2-426



RAMACO 

FormUW S .... ,.., 
IF WELL IS TO RE 

Brook Mine 

CAN'JED JA Ii 37 201, 

STATE OF WYOMING 
'84 

i\Hi\NDONEU, SEE STATEMENT Ot' COMPLETION ANI> DESCRIPTION OF WELL 
ITEM 15, PAGE 4 

I 
M)lt.: O~•ld 1hi, form . l l~ l ) pt,..·rilt'r f;;-i 

prlnl 11nll) "ilh bl•l·I. lnlt. . __j 

PERMIT NO. U.W . _ _§_5 '19 .l__ NAME OF WELL _ ___ B_ocek No I 

1. NAME OF OWNER Ton Bocek 

2 ADDRESS AvMI: .S1At? 111L Ji_~/fcS}fK vr 'I-E...C..--_llp Code (;;_ I_.J_t_ __ 

3. USE OF WATER: Domes ticp(( Stock Watering 11 Irrigation I I Municipal ' Industrial I I Miscellaneous 

4. LOCATION OF WELL: ;V_a/ '/, 1'1/ I; 'I, ol Section 11 . T. ..J' N., R. '.!i w .. ol the 6th P.M. (or W .R.M.), 

Wyoming, being spec lllca lly __ 

or fl . ~i~\~ and _ fl . 

ISlfike out words not needed) 

5. TYPE OF CONSTRUCTION: Drilled I I 

Other 

East 
West 

cBearing and Distance) 

lrom the ____ corner of Section 

th/U!i_ J __..oua.,,_.be=.._ ____ _ 
1T-;pe of Aig) 

, T. __ N., R._ w. 

Dug I I Driven "5 Jelled n 

6. CONSTRUCTION: Total Depth of Well fl . Depth lo Static Water Level ,?_/{f-;_jA,f/ f1.,Wfl. 
a. Casing Schedule New~ Used LJ 

,, 
diameter lrom ('.) fl . lo :2_ _9._ fl . Material Teo 11 

_}j~' _ diameter from {) fl . lo )~S fl . 

~~ diameter from 2().:r fl.lo~ ft . Material J t '2 n 

b. Perforations: Type of perforator used _L_;,t:.l, 

Size ol perforations -~).;.._ __ Inches by 6 Inches. 

Number of perforations and depths where perforated: 

perforations lrom - '---"'/)--=-- fl. lo _J l ~- lee! . 

perforations lrom fl . to ) 9 6 l eet. 

c. Was well screen installed? Yes I I No XI 

Diameter: s lot size: _____ set from _ 

Diameter: slot size: _ set lrom __ feel lo 

d. Was well gravel packed? Yes I I Size of gravel 

e. Was surface casing used? Yes ICJ 

No Kl 

No 11 Was ii cemented in place? Yes.)(! 

, !J. 8 o 

Gag" w.¥6--
Gage •~[CJ 

Gage , !i,f 0 

__ lee!. 

7. NAME & ADDRESS OF DRILLER 1...£. V 08, .... , ,./d, J111r 1-1 o-,r,l(y AJLt- VU ,ttPA AI ~Ii !2ltL 

8. DATE OF COMPLETION OF WELL (including pump Installa tion) II - ;{ i'' fj 

Source of power Nl'L2,ZI, 

Amount of Water Being Pumped 

(j :} 1 :J ·~ 
Permit No. u.w. ______ _ 

September 2019 

Horsepower_ -"-/4....__ 

Type .j D- !}~- :?J - //o V s ;</,m~t:i,/, /

- Depth ol Pump Sett ing ) ~ 

Tf 
' E 

Gallons Per Minute. (For springs or !lowing wells. see Item t 1.) 

i ; i :) 
Book No.__ Page No. _ _ _ _ 

~ ~ f 02 ,~ 
ni- ?.n- ~~ Addendum 05-8 -49 

DEQ Ex. 2-427



RAMACO 

10. PUMP TEST: Was a pump tes t made? Yes)lJ 

II so. by whom 4/ · ' l"J·, ..,,:-

Yield· 

Yi eld : 

ga l /min with 

gal.lmin wi th 

No,'(" 

Address 

toot drawdown alter 

toot drawdown alte r 

1 t . FLOWING WELL (Owner 1s responsible tor control u l flowing well ) 

If well yields artesian flow . yield 1s "/ gal /min Surf ace pressure 1s 

The flow Is controll ed by: valve Y. cap I I plug 11 

Does wel l leak around casing? Yes No ;,; 

12 LOG OF WELL: Total deplh drilled .;? o <' feet . 

Depth of completed wel l tco1. Diameter o t well 

Dep th to f irst water bearing torma t1 on feel. 

Brook Mine 

hours. 

hours. 

lb /sq. inch. or lcct o l wa ter 

inches. 

Depth to princ ipal wa ter bearing formation . Top fee t to Bottom feet . 

Ground Elevallon. II known 

F,om To Malcnal 
REMARKS 

(Cementing. Shutoff , 
Feet Feet Type, Tex lure Color Paclong, etc.) 

,1 )J TA - .. . } 
)J I .Ji' , ,, JI ••.• • • _ J ,._L. 

Jg .!. .4 
I . ) 

. I 
~ 

',( JJ9 v),J_. ,. )_ 

J/9 r; ? I'.•- ) 

.5? ,:_, t-.. J_ • ,. L 

AS ,< 1 A.- k ,. ,.: 

/.Q ?A l-.. , ... ,. L, 
'7 /j 'JI ~ .,. I, 

?/ !<ft •• hJA_ !.. I. . • ,.I. 
f(.f5 CJ A ,L-1-- ,.J_., 
Q A 111/. J.,J" .. . '-
) ~.( I A,; -- .. J - ~ . 
)11~ II I J ~ }., ,. I,, 
)/ J JI >I I., I. . • ,.)AU 

IJJ/ liL ,J - - I. r I ·• 

'"" l.<? ,. ,.,, I 
)/.? l :1() ~. J "·,. ,. ),. ,., ,~o Ii'} • • _J .. ).,) . ~ ),, ., 
lK'J !1.()0 l. J • ,.L' 

I 

QU ALITY OF WATER INFORMATION. 

Was a chemica l analysis made? Yes No j"j 

If so. please 111cl ude a copy o f the analysis with thi s form 

II not. do you consider the wa ter as· Good ")( Acceptable Poor 

September 2019 

Indica te Wate, 
Bearing Format ion 

, , f-a-

'•' A J-,, -

Unusable 

Indicate Perforated 
Cas ing Locat,on 

f 
REC~ 

l f G2 ~ 
n~- ?.O~ Ht 

Addendum D5-8-50 
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RAMACO Brook Mine 

13. TABULATION 

a. II lo r 1111 gatoon. the land proposed 10 be i rr iga l etl should be desc 11 bed In the lo l lowrng 1abulal 1on. Oescflbe rn the 
.. Remarks·· sec 11on. under Item 14. the means o l conveying lhe wa ler l o the lands and th e method o l I111 ga1Ion 

(Give 1111gable ac reage rn eac h lega l subd ivision II proposed use Is lor additional supply for lands with a fi ght from 
ano ther source. 1nd1ca Ie m the Iabula11on lhe pfl ori ly or pe1mI 1 number. lhe source o f supply and the name o l lhe d it ch 
or o ther well.) 

b. II no t used for I111 ga1Ion, show the area and poin l(s) o l uso and loca11on o f well in l he tabu la1Ion below. Al so describe 
lhe method o l conveyance in th o .. Rema rk s .. soc lion under ll om 14. 

-,-- - I 

NE ¼ I f nwn Rarigc l Sec 
Ship 

NW 1/ , SW ¼ SE ¼ 
fOf .ALS 

SE' , NE' • I NW · . rsw•.: S~ '.:_ N~· · 

I I 
I T 

I i 

SE' • NE' • 1 NW ' , SW ', I SE' , --------

TOTAL NUMBER OF ACRES TO BE IRRIGATED 0 

Original Supply __ acres 

Additional Supply acres 

14. PLAT 

a. II lhe well is to be used for i rr igat ion , industr ia l , m isce llaneous or municipa l use, show lhe locat ion o t the well on the 
pla t be low. For such usos , a pla t cert i f ied by a licensed engineer or land surveyor is required to bo submitted a t the time 
the Proof o f Appropr iation and Benef icial Use o f Ground Water Is submitt ed. 

b For o ther uses. accural ely show lhe woll locatlon, polnl of use o r uses and desc ribe method o f conveyance of water to 
point s o f use on plal and in .. Remarks .. sec l ion below. Make cerl ain location on plat agrees w ith wr i tt en desc ription 

c. A separate map may be submitted If the lnlormal ion requ ired c anno t be shown on thi s plat . 

R. ___ W. 

REMARKS: 

September 201 9 

R. W. 

T. 

T. 

TfH ~ 2/G2S 
RECO 09-20- ~~ 

Scale: 2· t M i le 

N. 

N. 

Addendum D5-8 -5 1 
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RAMACO Brook Mine 

15. IF WELL IS TO BE ABANDONED, com pie le Items 1 through 8, Item t2 (Log of Well) and~:~as~~~ban~m~~ai CJ2. 
details of the plugging below. 

It Is the responsibility of the owner to properly plug or fill In Iha wel l In order lo prevent contamination of ground water and 
to cover or cap the well al ground level. 

Under penaltles of perjury, I declare thal I have examined this lorm and lo lhe bes! o f my knowledge and belle! ii Is !rue, 
correct and complete. 

__ l~-2----_1:j ____ . t9 £,1 

Dale o f Rece ipt___ _ DEC 

Dale of Priority Aug 2 5 

) 'r-
211981"\ _ _ _ _ ___ , 19 

83 ____ , 19 

Dale of Approval ~ "·~ ,. - , c:2 '.>- j'J 
~ ~ --, 19 / _ 

_e-2_~~~ 
for State Engineer ,;r,- 7 

September 2019 

Dale 

1( 02~ 
n~- 20-H~ 

Addendum D5-8-52 
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RAMACO Brook Mine 

FonnU.W.I 
Rov.2-83 

IF WELL IS TO BE 

STATE OF WYOMING 
on1ct: m· THE STAn: ENGINEER = JAH9 ··'85 

ABANDONED, SEE STATEMENT m· COMPLETION AND DESCRIPTION OF WELL 

/ 

ITEM IS, PAGE 4 
NOTE: l>o nul f11ld fhlii form. tJsr l)·pt•rlltr or 

prinl nrall) •ilh hlurk Ink. 

68201 PERMIT NO. U.W. _________ NAME OF WELL ______ B_u..:cy_o_k_R_an_c_h_N_o_2 ___ _ 

1. NAMEOF OWNER ___ B_u_y~o_k_R_an_ch _________________________ _ 

2. ADDRESS_...,B'-"-'· o'-'-">1--"2'-'-"8"-'z. .... -~,_-5"-f'--""c,,__,'-·_/3'-'--.,_'/,_,.-,-__,_.~A_,_l.""c."","-'..,'--'c-a........,--=t,J-' ✓'-----·Zip Code ,'?Z ?i ;, 7 
} / ' 

3. USE OF WATER: Domestlc.l>!J Stock Watering D Irrigation • Municipal O Industrial O Miscellaneous • 

4. LOCATION OF WELL: ...sL_ ¼.L:i..f:u_ 'I, of Section~. T. ::::f 7 N., R.~~W., of the 6th P.M. (or W.R.M.), 

Wyoming, being specifically 5 "-13°4:5
1 

F &~,./ ,3,307 k frD.,-, -t!v NtJce,.er9/k.dl'j 
(Bearing and Distance) 

or.231i2...'.z.ft. ~~:::- and .;?-;?Si~ R fl. ~~~ from the N t,) corner of Sectlon..d.., T . .....:5::Z.._N., A.~W. 
(Strike out words nol needed). 

5. TYPE OF CONSTRUCTION: Drilled ,00 _.,_f<=c~• f.~o~,~•'-1·'-::---:--=,-,-----------Dug • Driven O Jetted • 
/ !Typo of Rig) 

Other 

6. CONSTRUCTION: Total Depth of Well ___ 7~0=-__ ft. Depth to Static Water Level __ "S":'~:.S-~ ___ ft. 

a. Casing Schedule Newl),I Used D 

r:· ,, 
() ,Rb ':?cc;: I «lrt Q diameter from ft. to ft. Material Gage 

'4 d diameter from µ-=?c:> ft. to '7D ft. Material Pvc Pl«-h.:: Gage /-~la-
diameter from ft. to ft. Material Gage 

b. Perforations: Type of perforator used __.c;.....,,·.,_, o...r ... c_.,._ • .,_;,..,· ;_,_r---'2'""-"'~""~,. .. ,_,_1 ________________ _ 

Size of perforations ___ "+.,___ Inches by ____ /2_,g~_ Inches. 

Number of perforations and depths where perforated: 

-~t~,-;:?,""~- perforations from G, ?:'.- ft. to -, o feet. 

____ perforations from ____ ft. to ____ feet. 

c. Was well screen Installed? Yes D No l'<I 

Diameter: _____ slot size: _____ set from ____ _ 

Diameter: _____ slot size: _____ set from _____ feet to _____ feet. 

d. Was well gravel packed? Yes @ 

e. Was surface casing" used? Yes l>l 

No • 

No 11 

Slzeofgravel P,.-a 3,avc I 
Was It cemented In place? Yes • No.kl 

8. DATE OF COMPLETION OF WELL {Including pump Installation) __ '--_,1~·."-/-';?,,_,2's.,,,,_/_,2r,,_'"'_<-..,_/ ____________ _ 

9. PUMP INFORMATION: Manufacturer--1?2~~"~'~' ~• ~~•o~r _______ Type_---~')~'~'""'/-'-1=--'-'~"""''-··-'-s-'-1=_).,~)~c->.=·-----

Source of power I/_, (' _,_£:_·~lw<.__,c=:.-'-/-'--.·_,,_,,_· ___ Horsepower __ ,..L__,,__ __ Depth of Pump Setting G.:S H 

Amount of Water Being Pumped ___ '-=?~--- Gallons Per Minute. (For springs or flowing wells, see Item 11 .) 

Permit No. u.w __ 6_8_2_0_1_ 

September 2019 

482 3.~ Book No .. ____ Page No ___ -~ 

TfH S 2/025 
RECD 0~=20"'!~ 

Addendum D5-8-53 DEQ Ex. 2-431



RAMACO 

10. PUMP TEST: Was a pump test made? Yes I 1 No~ 

Brook Mine 
I ( ;,_, 'i_.j')C I 

If so, by whom _________________ Address ________________ _ 

Yield: _____ galJmln. with ____ loot drawdown alter ____ hours. 

Yield: _____ gal./mln. with ______ loot drawdown alter ____ hours. 

11. FLOWING WELL (Owner Is responsible for control of flowing well). 

If well yields artesian flow, yield is ____ gal.lmin. Surface pressure is ___ lb.lsq. inch, or ___ feet of water. 

The flow Is controlled by: valve U cap[) plug n 

Does well leak around casing? Yes I , No I I 

12. LOG OF WELL: Total depth drilled ·--· __20 __ __ feet. 

Depth of completed well 7 'J __ feet.Diameter of well __ .,._-,_/ __ inches. 

Depth to first water bearing formation---''-=--->~--.,,--~-- feet. 

Depth to principal water bearing formation. Top _ _,&""-.,.Z~- feel lo Bottom _2.Q___ feet. 

Ground Elevation, ii known -~D'_,_,,,__/_,_rc--''1 ____ _ 

From To Matorlal 
REMARKS 

Indicate Waler Indicate Porforaled (Cemenllng, Shulofl, 
Feel Feel Type, Toxture, Color Packing. CIC.J Bearing Formallon Casing Locallon 

/J :::?,~ s ...... ~......1L,. rla--
-::?/J ;;:~ _3J, _.... /,,.:, I 

2~") ~4, -Sa~ -J ~ -/,--~.,,. 
,.C/n . ~ =; . c:;i,~ ;.,, 
-"?;,; 

·"" 7 _, -ns,. Sl,a /,--, 
.~'7 ✓ 7- . "> J,,, I,,. 
,V?_ -'-/.-"'. C:,,.-, •• r,/ _,, -J.n,, ,' 
42- <-/4 , ',£,Gl ;,.. 

-';I<-/ 41 /4 _"Jo,~,✓- .,.t,.,~,.,, 
4/c 47 -~ J, n. ;,, 

✓7 4"i _S'c.'l~.-✓ ~//1¥'- -·-
4~ ..55 -st,,, le 
5:S S0 /or,s,. sl,n/,,. -/A- I X 

""'7 I /4 7: .<:: 1,.-. /,-, 
/.. 7. 7('..) 

,r __ 
I 1,n,. .. ,,-_~ ___ .;,_ . fP..,L',",J,,.,/n:<, 

-~ 

. 

QUALITY OF WATER INFORMATION: 

Was a chemical analysis made? Yes LI No f>< 
If so, please include a copy of the analysis with this form. 

II not, do you consider the water as: Good U Acceptable ,kl Pooru Unusable ri 

September 2019 

lfil 8 21025 
RECD os-20-ig Addendum D5-8-54 DEQ Ex. 2-432



RAMACO Brook Mine 

13. TABULATION 
a. If for irrigation, the land proposed lo be irrigated should be described In the following tabulation. Describe in the 

'"Remarks'" section, under Item 14, lhe means of conveying the water to the lands and the method of Irrigation. 

(Give irrigable acreage In each legal subdivision. If proposed use is for additional supply for lands with a right from 
another source, indicate in the tabulation the priority or permit number, the source of supply and the name of the ditch 
or other well.) 

b. If not used for Irrigation, show the area and poinl(s) of use and location of well In the tabulation below. Also describe 
the method of conveyance in the '"Remarks'" section under Item 14. 

1;,:~· Aango Sec. __ 
NEV, NW'I• SW¼ SE¼ ! 

TOTALS 
NE~'t NW'-~ sw•,. sev. NEY• NW'l1 SWl/1 SE'/, NEl/1 NW1/1 sw•,. SEl/1 NEl/1 NW'A swv. SEl/1 

.. X 
--+--+--f----l -·------

·-· -1--- -

-- --- --- ------·------ --------

! 
--+-- - ----- -------· .. ,__. --t ---!--+---+--- ---· --- -- ----- ---- ---- ----

I .... -1 ... 
t---+---+---+---1·----- -- - . --t--+---+---1------

TOTAL NUMBER OF ACRES TO BE IRRIGATED_._O"""-----

0rlginal Supply ______ acres 

Additional Supply ______ acres 

14. PLAT 
a. If the well ls to be used for Irrigation, Industrial, miscellaneous or municipal use, show the location of the well on the 

plat below. For such uses, a plat cerllfled by a licensed engineer or land surveyor is required to be submitted al the time 
the Proof of Appropriation and Beneficial Use of Ground Water Is submitted. 

b. For other uses, accurately show the well location, point of use or uses and describe method of conveyance of water to 
points of use on plat and in '"Remarks'" section below. Make certain location on plat agrees with written description. 

c. A separate map may be submitted If the Information required cannot be shown on this plat. 

R. ____ w. 

,\·'.' 

I. 

---~JV. --- ---:,r 

- - - J 
I 

I 
·;,.·1 

-' -
I 

---- f-if· 

I 

I 

--- ---

R. 8<-/ W. 
Scale: 2• 1 Mlle 

I ;;~,~;;~r:':se 
'oo 1. I I Jl(..-N~II Jo,,,_..J-,p....., 

- - -11- -- - -- T .. _~,.,...-)_-.,..7_N. 
I 

I 

I 
Sf 

T ____ N. 

REMARKS: ~t=J_,c..=-'-./..._,.-"-, ---'1-s..__c..,_,.o'--'"'"-f'-/j-"'e-"'1'r-e-'-d"-,-_._G-.:..r-"C>:.:c,,::,!:>..._,.:,-±_,:L"'-'·:t'~-•U=::..,..Je--;/,!-'l_-lr~,L.J.o,,_,l'-"1-L,C,;,.• 41..SCL£,C-"Q"-"''"'c.!.,J4'_ --
_.,,,., o t?, Le he,,,,..<' It, ca +ed o or••t:t, an cl ,.,,, s -t oCrth:< ,,Jc/I A,,- afo..,,.-,hc. 

e 

September 2019 

TFHS ll02S 
RECI~ 0~·~20 .. 19 Addendum D5-8-55 
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RAMACO Brook Mine 

15. IF WELL IS TO BE ABANDONED, complete Items 1 through 8, Item 12 (Log of Well) and state reason for abandonment and 
details of the plugging below. 

It Is the responslblllly of the owner to properly plug or fill In the well In order to prevent contamination of ground water and 
to cover or cap the well at ground level. 

Under penalties of perjury , I declare that I have examined this form and to the best of my knowledge and belief It Is true, 
correct and complete. 

z: 
i' . 

Date ol Rece ipt. ___ 0_C~T_2 6 198,f'I 

Date ol Priority 

Date ol Approval 

September 2019 

Au 

, 19 

__ , 19_114 

,,; / j -f __ , 19 

ii 02 ~ 
(L - 20-19 

Addendum D5-8-56 

DEQ Ex. 2-434



RAMACO Brook Mine 

Fo,muw e 
Ai,v 2,83 STATE OF WYOMING sr. 
IF WELL IS TO BE OHll't. m rm: STATE t:'H;INHK 

AUANOONEI>, SEE STATEMENT OF <..:OMPI.ETION AND l>ES('RIPTION OF WEdt:& 

✓ 

ITEM 15, l'A<.iF. 4 

I ,ott-:: Un not mid 1hh fnrm . l 'i.t• l)'Pr"'riftr or j 
11rlnt 11r:it1, •ilh h11,1d. inl,. , ----

PEl{MIT NO. u.w ._ 71B14 NAME 01· WELi. Legerski Ranch No 1 

1. NAME OF OWNER _ Legerski Ranch 

2. ADDRESS _ 6 O'f.. <..::,~O\._B_ 

3. USE OF WATER: Domestic )<l_ Stock Watering I Irrigation I Munici pal I I Industrial I I Miscellaneous I I 

4. LOCATIONOFWELL: l'\c..¼ ~W¼ofSection '.2-,4- , T. --5:1 N., R. ~W., ofthe61hP.M. (orW.R.M.). 

(Bearing and Distance) 
Wyoming, being specifically_ 

+bex) 
or~fl. = anit/1{Xj fl . =. from lhe ~I.J..L_corner of Section__§; T. S-7_N., A. ~£w. 
(S tr ike ou1 words not noedud) 

5. TYPE OF CONSTRUCTION : Drilled ><l: _ Dug n Driven I I Jetted I I 

Other 

6. CONSTRUCTION: Total Depth of Well L o fl . Depth lo Slallc Waler Level ___ /{) _ fl . 

a. Casing Schedule New~ Used r 1 

,1 

.s:_ diameter from 0 fl . to /4:Q._1, Material-Et/ C.. _ Gage _ _ _ 

_ __ diameter from _ __ fl . to __ IL Material __ _ Gage ___ _ 

_ diameter from _ ft. lo_ fl . Material ____ _ Gage 

b. Perforations: Type of perforator used 0,£.l //€°..C:,. 
Size of perforations _ _ inches by _ __ Inches . 

Number of perforations and depths where perforated: 

£0 perforations from ___::fQ_ ft. to~ feet . 

S:O perforations from ___Li_S: It. to~ feet. 

c . Was well screen Installed? Yes I I No ~ 

Diameter: ___ _ slot size: ___ _ set from ___ _ feet to _ __ feet . 

Diameter: _____ slot size: ___ _ set from _ _ _ _ feet to _ _ __ feet . 

d. Was well gravel packed? Yes U No..:i<f Size of gravel _ 

e. Was surface casing used? Yes%---,.. No 17 Was ii cemen ted In place? Yes n No))( 

7. NAME & ADDRESS OF DRILLER .f._Eu~ 
7 

8. DATE OF COMPLETION OF WELL (Including pump Installation) 

9. PUMP INFORMATION: Manufacturer _ _0oul.,.D 

Source of power _ X::,\..£:.c J:t,1. c.. _ Horsepower 

:?--elC.-ff£ 
_ ____ Type <-;:>u~~ '---

1/ r<=-- Depth of Pump Setting l 3 0 

Amount of Water Being Pumped __ _,_!~!>..- ___ Gallons Per Minute. (For springs or flowing wells, see item 11 .) 

Permit No. u.w.~8.1 

September 2019 

Book No. 4 98 Page No. __ 4-=cc2=---

li G2~ 
09- 20~ 1~ Addendum D5-8- 57 
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10. PUMP TEST· Was a pump 1es1 made? Yes y<. No 

If so. by whom Add ress ~ 64-9 tf CY/~/ ,(2/.# 

Yield: -1.S ~ r gal./mln. wi1h 

Yield: ____LQ__ gal./min. with 

,;l. o foot drawdown af ter 

G o foot drawdown after 

1 t . FLOWING WELL (Owner Is responsible for control of f lowing wel l). 

/'1.----tlou rs. 

/ hOurs 

If well yields artesian f low. yield ,s ___ gal./min. Surf ace pressure is ___ lb./SQ. inch, or ___ feet o f wa l er. 

The flow Is controlled by: valve I I cap I I plug I I 

Does well leak around casing? Yes No I I 

12. LOG OF WELL: Total depth drilled / -<;L c) leet. 

Depth of completed we ll / --/-0 feet Diameter o f wel l inches. 

Depth to firs1 water bearing form at ion 90 feet. 

Depth to principal water bearing forma l ion. Top feet to Bottom / tJ O feet. 

Ground Elevat ion. i f known 

From To M a terial 
RE MARKS 

(Cementing . Shutoff , lnd1ca1e W a ter Indicate Perforated 
Feel Feel Type, Tex ture. Color Pac king . CIC .) Bearing For mat ion Casing Loca t,on 

-<,,=::~ f:>r ""l'T JLr l -f'I f) ~ 11 l c:, , _ 

QUALITY OF WATER INFORMATION: 

Was a chemica l ana lysis made? Yes / No 

I f so. please include a copy o f the analysis with this form. 

If not. do you consider the wa ter as: Good Acceptable ,>('. Poor Unusable I 

September 201 9 Addendum 0 5-8 -58 

-
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6r.-v:-,, . '7 1811 
KIEWIT MINING & ENGINEERING CO. lllL 

LITHOLOGY LOG 

DATc.,__~2_-_4-~8~6'------

PROPERTY_~L~eg~e_r_S_k~i _R~a~n~C_h ____ _ PAGE No ___,2=----- of HOLE No._~--

DEPTH Thickness 

From- To- of s tratum 

·-· T..,.t,._ ·-· , ... ,~ ·-· r. ,_, ,.,, 

84 .0 88.0 4.0 

88.0 89.0 1.0 

89.0 93.0 4.0 

93 . 0 102 .0 9.0 

102 . 0 110.0 8 .0 

110.0 111.5 1. 5 

111. 5 119.0 7.5 

119.0 124 .0 5.0 

124.0 137 .0 13.0 

137.0 138.0 1.0 

138.0 140.0 2.0 

140.0 

I 

i ! I 

(.r.JIC K r"R tPlllN(o .... ,f: MnAN 

September 2019 

G eologic for mations: charac t er o f rock : 0 11. g a s a nd .....,a ter horizons: 

coa l a nd o ther m inera l occurr ences 

Shale - qrav 

Sands tone 

Shale - qray 

Coal 

Shale - gray 

Sands tone 

Sha le - arav 

Coal 

<;hale - arav 

Coal 

Sha le - arav 

TD 

Drilled 0-40' with 12i. 11 and set 40 LF of 811 PVC 

surface casino. 

Ori 11 ed 40-140' of 7 7 /8 11 and set 140 LF of 511 PVC 

with Habiburton n~r.ker set ;it n5' ;ind oerfnr;itinn, 

at an• tn inn • an.d_l_l5' tn 1?~• 

WPl l <i"v"]Cpiag ]5 gnm 

rr· Hy..d.ccl.c.g.y Depa rtmen_t 
I 

R in Hnrn...Lll.dl.;. I Skretteberg , w ei lch 

~~'i:, c v , Q·)I . ,z \ r . , , \. 

Tf ~IG2§ 
09- 20-Hl 

Addendum 05-8-59 

- - ------------------ ------------------------
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{L.t,iJ. 1(t Ii 
KIEWIT MINING & ENGINEERING CO. 

Locate hole correc"v· g1v1no 
d istance in f .. t tron, N or S and E or 
w i.ne ot Mtet10n, """'-" tide ,. not 
verticet QI"'• d irec t 10n a,'ld angle 

LITHOLOGY LOG 

Property ---'L~e'-g,__e'-r--'s'-k-'-i~ R--'a'-n-'-'c'-h ____ ____ HOLE No. ______ _ 
TvPEPomestic WW 

Lessee or permittee --~S=e=a~n~ C=a~r~r~o~l~l _____________ _ 
A ddress 

Dnller Dean Fudge 
Commenced dnlhng 2- - F inis hed 2- -86 

Sec. T R M State 

Method of drilhng Rotary_ Air Logged by D. Fudge 

Drilling fluid Air - Water Inject 

SurfaceOwner Legerski Ranch !SIGNED) _________________ _ _ 

OATE _....c.2_-4_-8_6 ____ Page t of __ 2_ <TITLE> Drilling Superi ntendent 

DEPTH Thickness 

From- To- of stratum 

,_, T.,,t,,• ,_, T.,,t,_. ·-· T...,,~ 

0.0 15 .0 15.0 

15 .0 19.0 4.0 

19.0 25 .0 6.0 

25.0 26.0 1.0 

26.0 31.0 5.0 

31.0 32.0 1.0 

32 . 0 39 .0 7.0 

39.0 55.0 16 .0 

55.0 61.0 6.0 

61.0 62.0 1.0 

62 .0 64 .0 2.0 

64.0 70 .0 6.0 

70.0 71. 5 l. 5 
I 
I 71. 5 77 .0 5. 5 

I 77.0 84 .0 
: 

7.0 

Sep tern ber 2019 

i 

i 
I 

I 

Geologic formations. charac ter of rock: 0 1I. gas and water honzons: 

coal and other m ineral occurrences 

Topsoil and sa nd 

Gravel 

Shale - gray and sandy 

Sandstone 

Sha 1 e - blue/gray 

Sandstone 

Shale 

Sha le - with carbonaceous sha le 

Shale - carbonaceous 

Shale - gray 

Coal 

Sha le - gray 

Sa ndstone 

Sha le - dark gray 

Sa nd - cla y filled 
IAttoch cont1nuat1on sheets 1f ,..,..CPSsarvl 

l f 
EC i~ 

~i02S 
~-20 -i ~ 

stringers 

Addendum 05-8-60 
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I 

13. TABULATION 

a If for irrigalion. lhe land proposed to be irrigated should be described in the fo l lowing tabulat ion. Describe in the 
" Remarks" sec t ion, under Item 14 . tho moans o f conveying the water to the lands and the method ol 1mgatl on. 

(Give irri gab le acreage in each lega l subdiv ision. If proposed use is for additional supp ly for lands with a right from 
another source, indica te in the tabulation th e priority or perm it number, the source o f supply and the name o f the ditch 
or o ther well .) 

b. If no t used for iir iga tion, show the area and point(s) of use and loca ti on of wel l 1n the tabulation below. Al so describe 
the method o f conveyance in the " Rema rk s" sec tion under Item 14 . 

t4 . PLAT 

TOTAL NUMBER OF ACRES TO BE IRRIGATED 

Original Supply 

Additiona l Supply 

TOTALS 

acres 

acres 

a. If the well is to be used for irriga t ion, Indus tri al, miscellaneous or municipal use, show the location of the well on the 
plat below. For such uses, a plat certif ied by a licensed engineer or land surveyor Is required to be submitted at the tim e 
the Proo f ol Appropriat ion and Benefi cial Use of Ground Water is submitted. 

b. For o ther uses, accurately show the well location, point o f use or uses and describe method of conveyance of water to 
po ints o f use on plat and in " Remarks" sec tion below. Make cer ta in l_ocation on plat agrees wi th wri tt en description. 

c . A separa te map may be submitted if the information requ ired cannot be shown on this plat. 

R. ~5 W . 

::t,14Ql1 I 
~Mfl -:1:..C.lo,.;, 

I~~-

I 

_J 

REMARKS: 

September 20 19 

A. w 
Sca le: 2" 1 M ile 

T. ~ N. 

T. ____ N. 

Tf ' r, ?.f G2S 
EC1l 09 - 20-H~ Addendum D5-8 -61 
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, ' 

15. IF WELL IS TO BE ABANDONED, complete Items 1 through 8, Item 12 (Log of Well) and state reason for abandonment and 
details of the plugging below. 

It Is the responslblllty of the owner to properly plug or fill In the well In order to prevent contamination of ground water and 
to cover or cap the well at ground level. 

Under penalties of perjury, I dec lare that I have examined this form and lo lhe best of my knowledge and belief It Is true, 
correc t and complete. 

Da te of Receipt 

Date of Priori ty 

Da te of Approval 

APR 1 7 

Feb 7 

- ~ 
for State Engineer 

September 20 19 

, 19 __ _ 

, 19 86 

,19~ 

Date 

Tf H 'i5 

RE Ci) 
1 /02~ 
0·- 20-~~ Addendum D5-8-62 
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Form U.W. 7 

IF WELL IS TO BE 

ABANDONED. SEE ITEM 20 STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

Brook Mine 
.... · • ~ • , • ., ., ,f 

t,IICRll 
fl! .' 

ST..\TEl\lENT OF COMPLETION AND DESCRIPTION OF WELL 

for Domestir or Stock Watering U•e Onl7 

A preferred water riirht II riven to ouch u•e when the yield or flow does not exceed .056 cubic feet per •econd or 25 pllon• per 
minute. Domestic use refers to household use and the watering of lttwns and garden• for family use, not to exceed one acre. 

Permit No. U,W ___ U_, W_. __ 7_?_97 Temporary Filinir No ______ _____ _ 

? 
Water Division No, ______ _ _ 

u.w. District Sheridan County 

NAME OF WEL~ sh t n~ No . 1 We 11 

1. Owner Wtll1am Long 

••Completed Prior 
to May 2~. 1969 • 

2. Addreu _..,pc.,,,.......,O.,,,.......a..,o,.,x,----<l>-l9,-.2r.----~ cme , '•yom 11'.l', 8 28 JO 
3. Agent to receive correapondenc.._ ____ __,,_;.&Jl __________ _ 

4. Name & nddreu of driller Lf'e Garrett 

Dtg !lorn, Wyoming 828JJ 

5. Well ia constructed on land• owned by W l ) ) la ID Long 
(Obtainlnr of ea•ement or rirht of way l1 the re1pon1ibllity of the applicant'•. 
Include copy it land ia privately owned and owner la not a co-applicant.) 

6. Type of con,truction : Dur ~ Drilled 0 
Type of Rlr 

Driven O Jet O Other·_ -~B~a=c~k~h~o~e~-------------

7. Uae of Water- Domestic (! Stock 0 
8. Means of conveyance, distance and direction to point of use 

l I> " pl1;1s t-~1-p0-l-1ne f rom well to boJ1se 
9. D3te • tarted Pr l or to l fl111;11st , 19--7,L. 

10. Date com plel<>d JO Sept Qll'Q&r , 19---22... (includinr pump) 
11. Date ofter completion when water was ua,d JO Sept ernbe r , 19...22_. 

12. WELL DESCRIPTION 
Total Depth ] 4 Depth to Water L,ve~ _ _ fl . 

13. TEST DATA 
Yield _ 2_'i ___ _ _ 
Drawdown --,~----

How Teated __..e:i_m_.,_~- - ___ _ _ _ 
Lenrth of Test __ 2_h_r_s _____ _ 

14. PUMP DATA 
Type Centr1 fuo;el 

(Turbine, C,ntnful(nl , etc.) 
Power Source __ ... E""J..,,e=..C-o.t,.r_] ....... c--,-

(Elec., Gas , etc.) 

Honepower---1 __ 

16. CASING RECORD 

" Siz 
2 t1 Kind 

Amount o( \Vater Being Use~d- ~2.._.5----
(Gallon• per Minute) 

Plain Ca• lnr 
cement from 0 f~ to 12 ft. 

Size -1.1 " KindS te tRl es s Stee~m----l-2---ft. to l !~ ft. 
Siz Kin from ft. «> ft. 

Perforated Cul11r 

Size 22 " Kind Stainless Ste§;!,,, 12 ft. to 14 t. 

Size Kin from ft. to t. 

WELL LOCATION 

County 

Jl..lo[_14 of_NE_14 of Sec~ 

T--5-1-N., R--8.!L_W, 

N 

Wi------.--- 19 --'---IE 

---- SW I/, ---- SEI/, 

s 
Scale: 2• = 1 mile 

Above dlarram "l)Naenta one full 
section. Locate well accurately In 
small aquare repreaentinir 40 ac. 

or 
fill in the follovri~ : 

Lot ___ & Block ___ or TracL__ 

of the--~--,~~--~~--
(Subdivialon or Addition) 

o( ---~-~--~- ----
(City, Town or County) 

Section_, T ___ N., R ___ W, 

"For wells conatructed after May 24, 1969, Application Form U.W. 5 muat be submitted prior to construction. 

Peimlt No. u.w ___ 7_29_7 __ Book No.~ Paire No~ 

,.,, " "' ' '""'"••~. ,.,, . ,..,, 1a1" a1 • Tf' l /ff? § 

September 2019 • ECi~ n~- ?~ - H~ Addendum D5-8-63 
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RAMACO Brook Mine 

;.16. Waa surface "al provided? Yea D No De To What Deptn._ _ _ ___ _ Material used : ----------
Wu well gTavel packed! Yea tJ No D 

17. FLOWING WELL (Owner is responsible for installing control device on flowing well.) 
Does well flow ! Yea D No De 
Flow controlled by : Valve D Cap D Plug D Doea well leak around casing? Yea D No D 

18. LOG OF WEL~learly indicate !int water bearing material and principal water bearing material. 

From I To ! Material REMARKS 
Indicate Water I Indicate Perforated 

I (Cementing, Shutoff, Feet Feet 
I 

Type, Texture, Color PM>king, etc.) Bearinr Formation Cuing Location 

I 
{. I ! 

" So1 1 
I I ----

--- ---- - ---
6 B I Gra ve l and c l ,i v i 

I I 

fl 14 Sa"" ,..,,, ,,. ,..,.VP l na .. k o-, WI t.h <; l". 11 1,JA ~-Pl" I nerDlrate.d___ 
' s t 1;1 l n less S teP 

: yd . was hPd gra v el ....... _ .. -- ~ I, t --I 

I I 
I 

I ' ----- -- -
I /t!" ✓ "' 1/~ I 

/ I ' 
---r ------ -

I 

~2 ~ /,s/ ! I 
---

I == I 

I 
, 

I I -
I 

~,{_ 
I I 

L. r::./ ~ i 
I 

I 
I 7 I _I _ _ _ _ 

I 

! 
--+-

I 

I 

i 
I 

I : 
19. QUALITY OF WATER INFORMATION 

Wu a chemical analysis made ! Yea D No 11!1 
If 10, please Include a copy of I.he analyala with th la form. 

If not, do you conalder the water u : Good D Acceptable [1 Poor D Unuuble D 

Waa a bacteriological analysis made! Yea D Ne {] 

ll" domestic well, waa the well disinfected by the driller! Yes D No D 

20. IF WELL IS TO BE ABANDONED, complete only Items I through 6, Item 10 and Item 18 (Log of Well) and state reason 
for abandonment below. 

It is the responsibility of the owner to properly plug or fill 
and to rover or cap the well at ground level. 

in the well in order to prevent contamination of KJ"OUnd wa ler 

4t 
REMARKS :"• Pjl.ov .. 0 FO -V ll. .... T ..... l:f;,_ __ _._F .... ,...,L_.,.L_ _,ACLlltz. ... 0 ...... 11'"""""'-"O->-- - "'"".._.f! .... L.....,L~ 
2.' .AD.ov& tJA:r:uaA'-- caou,.,t, 4,.-11.-L ea"-
fit,,&b 

Under penalti•• of perjury, I declare that I have examined this form and to the beat of my knowledge and belief it is true, 
correct and complete. 

(A)~{t~~ ~ 
;;;,;.; of ~eroiuthorized Agent 

OCT l 8 1972 
Date of Receipt : ------ ------ 19 __ . 

/i,h,,, « A£µ'~ -
Date of Approval : ~2 3 . .7 10~ 

September 2019 

~2.,______.C,..,....c_:r...,.o_P~fL~IL~--, 19-l..Z, 
Date 

D•t• of Priority: _____ De __ c_e_m_b_e_r __ l __ 10-2P_ 

~~ for State Engineer 

l1 G25 
o~-20 -! 9 Addendum 0 5-8 -64 
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Form u w. e 
Art. 2..al STATE OF WYOMING 
IF WELL IS TO BE OFFICE OF THE STATE ENGINEER S(:Ai .. 
ABANDONED, SEE STATEMENT OF COMPLETION AND DESCRIPTION OF \Vtt(,~ 
ITEM 15, PAGE 4 NOTE: Do no1 fold lhls form . UM lyprwrilrr or 

prlnl nrally with black Ink . 

ru 1· r .·J PERMIT NO. u.w. ___ -'-~-........ --....i.->-- NAME OF WELL_.,,S-"'qu"--'i"'r..see;asc....JC.ll.LJ __________ _ 

1. NAME.OF OWNER ---"'l<Ll'-l<--.J.....-"-'llll-.i:..t:."---------- --------- ---------

·..J. .,, ·7 ,v/ "' I 17 c--t, ,-, h t .. ,✓ y O ' <:- J 9 
2. ADDRESS,_~e._v _ __ /_"a _ __ ..., __ ___,__,_\..,_c1u.1LJZ '"'<'--''---"'t:!'-'S'--=---'=e'--'r_.'--'-Y''-;'----- Zlp Code O ,,,_ 0 

' I 

3. USE OF WATER: Domestic [lj/ Stock Watering D Irrigation D Municipal D Industrial D Miscellaneous D 

4. LOCATION OF WELL: NW ¼Ji..£..¼ of Sect lon,_~L~'l- , T. >7 W., of the 6th P.M. (or W.R.M.), 

Wyoming, being speclflcally-_ .,,,L-="'-{--'--/ -'-7~·---'-1=-J.:...l=..o..:::Lc...l<,'--'1'-C>=--....:o;.fL-=t:..:..l.:..,1c.~_t:.=-·-="..:..W:.....:.,l1 _ _:~.;,.'.f'--.:...K,..,.J:..:t1_;__l._h_,-..:.'>'_t_e_Y __ 

N., A. ~'f 

'~-6 (Bearing and Distance) 

or....,._...=:..--ft. = and ,P>"•.ro ft. :'; from the N £ corner of Sectlon..LL, T._!i_Z_N., R.~W. 
(Strike out words not needed). 

5. TYPE OF CONSTRUCTION: Drilled ~ '-------------------Dug rJf"' Driven D Jetted D 
(Type of Rig) 

Other /~ sl h cl ,4- U. c{ L<. Y-

L,, -k 6. CONSTRUCTION: Total Depth of Well ___ l,--.C..,_ _ _...,__ __ ft. Depth to Static Water level ___ .:._ __ 

a. Casing Schedule New l!3" Used D 
'L ,, 

---'--r __ dlameter from __ O __ ft. to /). --b ft. Material ()la;; t /(... Gage 

____ diameter from ___ ft. to, ___ ft. Material ____ _ Gage 

___ _ diameter from ___ It. to, ___ ft. Material ____ _ Gage 

b. Perforations: Type of perlorator used _ ....:C.""-'-i'.:.r....:(.._· ..:::u.=...,..l ..wilc.....:..v" __ .,,_5_.,"'-}_,1~~-----------

Size of perforations _ _,,J_..._ __ Inches by _ _,_/_2,,_ ___ Inches . 

Number of perforations and depths where perforated: 

- ~J..'-"-'t~- perforations from -~9~_ ft. to --'~ J._ __ leet. 

____ perforat ions from ____ It. to ____ feet. 

c. Was well screen Installed? Yes D No ~ 

., 

Diameter: _____ slot size: _____ set from _____ feet to ___ _ _ feet. 

Diameter: _____ slot size: _____ set from _ ____ feet lo _____ feet . 

d. Was well gravel packed? Yes D No IB"' Size of gravel 

e. Was surface casing used? Yes D No ~ Was It cemented In place? Yes D No • 

7. NAME & ADDRESS OF DRILLER 

., 

ft. 

? 

"" ,., 
\ 

8. DATE OF COMPLETION OF WELL (Including pump lnstallallon) - ~A-'--"u>...;<7-=u=--s<--C _ __,lc_C)-1-1__1.l_.f'--"t-LZ _ _____ _ 

9. PUMP INFORMATION: Manulacturer __ /'-'1__,_y~e~J ~y-~~-_ _______ Type _~T'--=e~(:-_ _______ _ 

Source of power _ _.t_-+l..._e~l'--'t:'-'-r_._1_.,·, ..... ,'-· :::t--iyc__ Horsepower _ _ _.± ____ Depth of Pump Setting /),f: t: 
• / .,,_ 7 

Amount of Water Being Pumped, __ ~ ,_/ ..,,,_,1,,_ _ __ Gallons Per Minute. (For springs or flowing wells, see Item 11 .) 

7G.1J :1 
Permit No. u.w. ______ _ Book No Page No, ___ _ 

Tf~ ~ 1/G2§ 
September 20 19 lt Er, ii n ~ -?, 0 - ~ 9 Addendum D5-8-65 
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RAMACO Brook Mine 

- :' ~, . ,,_,;,/,3 

10. PUMP TEST: Was a pump test made? Yes D No 

If so, by whom __________________ Address _________________ _ 

Yield: _____ gal./mln. with _____ foot drawdown after _ _ __ hours. 

Yield: ______ gal./mln. with _____ foot drawdown after ____ hours. 

11 . FLOWING WELL (Owner Is responsible for control of f lowing well). 

If well yields artesian flow, yield Is ___ gal./min. Surface pressure Is ___ lb./sq. Inch, or ___ feet of water. 

The flow Is controlled by: valve D cap D plug D 

Does well leak around casing? Yes D No D 

12. LOG OF WELL: Total depth drilled ___ .,_/_l_ l..,_ __ feet. 

Depth of completed well, ___ ~ - --- feet. Diameter of well, __ ,.,j'c._ ___ inches. 

Depth to first water bearing formation __ ...,_.,,D'--- feet. 

Depth to principal water bearing formation. Top --~L~O __ feet to Bottom - -'-'-""-'..!.=- feet. 

Ground Elevation, If known _ ___ _____ _ 

From To Material 
REMARKS 

Indicate Water (Cementing, Shutoff, 
Feet Feet Type, Texture, Color Packing, etc.) Bearing Formation 

0 :).... Top >..,; l ll C,h €- n,,,, e.. 
::2 /0 s,, n ,I .,, , ,,.,_ c.r-C\I ,_,., . ., ., ..... ,, - .,,_; 

/0 I l-h <-"~·' - .;,.,~/I r •, JI I 
.... ' __ , ., ,., < 

7 

QUALITY OF WATER INFORMATION: 

Was a chemical analysis made? Yes D No l!!" 

If so, please Include a copy of the analysis with this form. 

If not, do you consider the water as: Good D Acceptable IB"' Poor D Unusable D 

Indicate Perforated 
Casing Location 

n ,- ~ J 

,_ "' ,. 
q-J). L~ 

TFN 6 1/ 025 
RECD 09- 20- !9 

September 2019 Addendum D5-8 -66 
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13. TABULATION 
a. If for Irrigation, the land proposed to be Irrigated should be described In the following tabulation. Describe In the 

" Remarks" section, under Item 14, the means of conveying the water to the lands and the method of Irrigation. 

(Give Irrigable acreage In each legal subdivision. II proposed use Is for additional supply for lands with a right from 
another source, Indicate In the tabulation the priority or permit number, the source of supply and the name of the ditch 
or other well .) 

b. II not used for Irrigation, show the area and polnt(s) of use and location of well In the tabulation below. Also describe 
the method of conveyance In the " Remarks" section under Item 14. 

Sec. 
NE '/, NW'/, SW '/, SE'/, 

Range TOTALS 

NE 'I• NW V, SW¼ SE¼ NE V, NW ¼ swv. SE'/• NE V, NW '/, $W Y, SE'!. NE V, NW ¼ swv. SE 1/ , 

~ - t't ~- --..,,, 

TOTAL NUMBER OF ACRES TO BE IRRIGATED ____ _ 

Original Supply ______ acres 

Addit ional Supply _ _ ____ acres 

14. PLAT 
a. If the well Is to be used for Irrigation, Industrial, miscellaneous or municipal use, show the location of the well on the 

plat below. For such uses, a plat certified by a licensed engineer or land surveyor Is requ ired to be submitted at the lime 
the Proof of Appropriation and Beneficial Use of Ground Water Is submitted. 

b. For other uses, accurately show the well location, point of use or uses and describe method of conveyance of water to 
points of use on plat and In " Remarks" sect ion below. Make certain location on plat agrees with written description. 

c. A separate map may be submitted II the Information required cannot be shown on this plat. 

I 
I 
I 

R.. ____ w. 

_I -

I 
I 

I 

R. J- '-/ W. 
Scale: 2• 1 Mlle 

I 

I 
- -

1
- - - T .. ____ N. 

I 

REMARKS: - ~'L2~c~a=l ~,~L> ~t~ ,~c..~ _,__ .... ~xr>~t:~c~r~t ~· •~1~l1-- - "'L,,__,_Q'-""-' .... t7,__,__,,'P-r__,?~,...-'rlC...C.,!~-lz_,_~/2="'---'s'--':?-:::='-----

September 2019 
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RAMACO Brook Mine 
I, .rJ ' 
, V\.. ✓ -;//~. 1 

15. IF WELL IS TO BE ABANDONED, complete Items 1 through 8, Item 12(Log of Well) and state reason for abandonment and 
details of the plugging below. 

II ls the responsibility of the owner to properly plug or fill In the well In order to prevent contamination of ground water and 
to cover or cap the well at ground level. 

Under penalties of perjury, I declare that I have examined this form and to the best of my knowledge and belief It Is true, 
correct and complete. 

Date of Receipt t\ UC 1 , 

Date of Prlorlly ~t el 
Date of Approval ]1£.t,,~ + 

for State Engineer 

September 20 19 

L 1 

-~A~t,(-+f-"'~s _t:._~1_0~,~. ,9fl 
Date 

, 19 _ __ 

, 19."fD__ 

19 8 7 

TFN S 2/025 
RECD 09- 20-1 9 Addendum D5-8-68 

DEQ Ex. 2-446



0 

0 

1. 
2. 
a. 

4. 

s. 

6. 

'1. 

8. 

9. 
JO. 
11. 

12. 

13. 

RAMACO 

Form U.W. '1 

Brook Mine 

SCANNED DEC 19 2011 
NOTE: Do not fold this form. Un type;. 

writer or print neatl7 with blick 
Ink. IF WELL JS TO BE 

ABANDONED, SEE ITEM 20 STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

STATEMENT OF COI\IPJ.ETION AND DESCRIPTION OF WELL 
for DomeaUc or Stock Watering Use Onl.r 

A prefened water right la given to auch use when the )'leld or flow.does not exceed .0&8 cubic feet per second or 26 gallons per 
minute. Domestic use refers to household use aud the watering of lawns aud gardens for family use, not to exceed one acre. 

Permit No. u.w __ S_4.;.;l.;.;O;.._ __ Temporary Filing Nu-----------

Water Division No ___ ,;)~_(_5_)_ 
u.w. District Sheridan County 

.. Completed Prior 
to May 24, 1989 

N,UIE OF WEL'a.-'--'"",:..-'·..a'.·..:.·,::..·':..:,. ... ,"'-c· _ _.,_.1i..,'c ... ..__--'-----

• 
Owner LA~;·r·t- f.:i'~r- :"-lt~f.i1,L-Ln~1:;;:.ii d:,rr.it.· -1pt; .•1-1·•/\d-~"•''i 

Address ..... ,.r. ,., : ,_;.~ ~-:.-; /-: -:, 

Agcut to reeelv~ correspondence! 4,,11?,~f'''G ,{,, . .,.,,/:-
:,,'!,• .• •..-.Jr:-:.~ /,;If, ::i.(✓-✓---A1 ll'JA/./ IJJ\jnl-nt(J,:_ -€-~'';,:)( 

I 

Name & address of drlllo~"'"/._/ .... "'",..,F_._ . .._1 ... ,, .. ' _,..i _t,.,:--_,,·,.·1 _____ .,,....-,, __ ...,.. 

WELL LOCATION 

C . ·- ; · .. 1 ' . ,rl r ,. I I,,•,,,. County 

C,i ¾of,<:;".L ¾ofS.,./..!/ 

T---N.,R-W. 

N 
o,-,, ;;//~.. Ar.:~, ;, ::.:, ..:: ,-1 r d t t'-A 1JI •.d\11:Jnl/! r. - -~·_:,,; 1:i I 

7 : 
Wolltsconatructedonlandaownedby:LJ\,1b?·i:"')!ftj .. - 1-itJf.'1,,i .. -L_,.,t~,:.7-;,r, N~.•;.:·C : 
(Obtelnlng of euement or right of wa:v la the reaponalbllit:,"'of'flfe''applt~l•a. ----NW.',¼·---· ----NE¼----
Jnelade cop7 If laud la privately owned and owner la not a co-appllcaut.) 

Type of construction: Dug a Drilled)./ ...:.1..a.,".:.'.:..ll...,_i..,,.,·.,,'--~.,;;~-------- l 
-9 Type of Rig Wi----,,:--

Driven • .Jet • Other....----------,,,--------
Uae of Watel'-Domeatlc El Stock ~ 
Meaua of conveyance, distance aud direction lo point of use 
P1 J1!' ,.:, - /·.,r..-- ~-. -=· ·, ,.: ~ r :.., f;. rt tJ :., ~ .:: - - ""' ~-?5 

-=-= ...... -----.,_ __ , 19.2.L.. 
Date comple 19/l'l/ (lncludlag pump) I// 

Dato after completion wl1en water was use ' P · I) 19..LL-

WELL DESCRIPTION I 
Total Depth /~ti !=-,r,3·1- Deplh to Water J..oveJ,-/_/_JJ~:-~1•, 
TEST DATA ,rl 
Yield £ G P /JJ a1 I» Fflow Teated _________ _ 
Drawdown !)tJ l{rJQa) Length of Test _________ _ 

' ' 

--;!---Ill 

' ' ' ' ~ 
···-SV?'¼ --- ---- SE¼----: 

' : .. 
s 

Scale: 2• = 1 mlla 

Above cllagram represents one fall 
section. Locate wall accurately In 
small square representing 40 ac. 

or 
fill In the following: 

u. pu31p »ATA R __ ii :.-,_ ,..-c· . 
Type Effl&:J:N c.,1' N Y •!!J.) •• )ar;Power Source-=-;-=---=-=---,--

(Turblne~entrlfuga), et.!.) (Elec., Gu, etc.) 

R~rsepower.1...!L Antount of Water Being U••d · ~ G. fl I N\ 
(Gallons per Minute) 

15. CASING RECORD 
I 

Size i/ · 
1 I Plain Casing 

Klndf ;,,p,.-:- from:5nRrtl,•rtt. to (/l.V R 
Siz,.,_ ____ Kind 'i r A l AT t:rom i (2 fr' ft. to -0 dft, 
Slz J!:lnd (;. I~ A II F '- • ,,M,< fl"'m IO ,;: ' ft. to p,,, T it>/rl R 

Perforated Casing 
Slz----- Kln,~ _______ f,.,.m~---~ft. to, ___ ~t. 

Siz Kin from ft. to t. 

Lot___ & Block- or Tract,___ 

of th,._ ____ ,..,.. __ ...,., ____ _ 

(Subdivision or Addition) 

of----==--==----=-~-:---
(Clty, Town or County) 

Sectloa__, T-N., ,.R----W. 

.. For wells constructed after May 24, 1969, Application Form U.W. S must be submitted prior to construction. 

Permit No. u.w-.... 3 ....... '/:~L-D'----

September 2019 

TfN S 21025 
RECD 09-20-19 

Book No..!:!..L Page No~ 
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RAMACO Brook Mine· 

u.w. <2"~10 
18. Wu surface seal provided? Yea D No D To What Depth~---- Halerial used:--------

Wu well gravel packed? Yea 121- No 0 

17. FLOWING WELL (Owner Is responsible for inatelllng control dcvlce on flowing well,) 
Doea well flow? Yea D No D 
Flow controlled by: Valve D Cap D Plug D Does well leek around casing? Yea D No D 

18, LOG OF WELL-Olearl:, Indicate flnt water bearing material and principal waler bearing material. 

From To Material REIIARXS Indicate Water 
Feet Feet I Type, Teztnre, Color I (Cementing, Shutoff, 

Pacldnr, etc.) Bearing Formation 

0 ;,- .::._,_,,;,;:-A(•;. ~ 

.,- / .,· r-;.,,,,. v--, 4:. <::,,4 I.I;) 

i q' / ,; ;}:,1r I<' 

/"i . qi~ L.l -·:;..,r ;- ,0.! /:r. ,::_· µ,qll--

'://., /~-7 j)/lk'r( e..1-1/JJ. -- <I C',oAL. 
t!."? :/(' .5,f/4 Li:- .4N 1) ,;· r.Q,:-r.,1,-'_,; ,.;= ;.-,.,(' K 
7,.:, ;, "/ Lll'~l..f T c,~/,A; ,:--
-,r,; , 'I.// ·''i)A i i,l/17t:;."R ,j (~ A ~c; 

9!/r I I Ii./ Lt L: Ii I c: HAU:. 
, , -I. II r, 'RDCI{ I 
I I r; I.& 4 /3L Vi: (' L/11./ I 
! t;:__ ·-j I ·2. I ('_,'li-11 - WA TL: R 1 q. G-A SI 
I 3 I /4.~ ~Luc: f' t.. ALI 
/ -4 ..,- /-:>'CJ J?OC l< 

I 
I ,·1-1, 5 I ! ·=L..L ... (IA<:.,:f'I 

IT,., ,o' /,.. II I 
11 '· r,-. r::,. /l•.,!'. I 

I FP.bHI Th,. C',/,R CA f'
1,: 

1 lo 
11!: r>At:.r.n ,.11,r,-1 lij" c; ·r1:j ,.,r 

I (~Al I/ P,P1::- •• 1-/J::- i?. •-=- 16 
I IA, ,r,v' - FRl;NI Ir)(-' 

I 
/0 

I I,,:, f!,tlA,J,--, p.1. ,"1vrn. 

,,:; I"!. Pm A-T Ao'i ,~rn 

Indicate Perforated 
Cuing Location 

I 

I 

! 

I 
I 
I 

I //1.r:-
... ':t::i) 
;q .:, ,:· A I •• 

-h--u P,, .. f,,:Nl 

~ r.. fm /] ,- C/1 I , -.c; ·,,,:i TI•. I Ct-.=-· " •s 
19, QUALITY OF WATER INFORMA'11ON 

Wu a chemical anal:,sla made? Yea O No 'a 
U ao, please Include a cop:, of the analysis wlfh this form, 

U not, do :,ou consider the water u: Good D Acceptable ~ Poor D Unusable D 
Wu a bacteriological analysis made! Yea D No)?!::. 

Jf a domestic well, wu the well disinfected by the driller! Yea D No D 

20. IF WELL IS TO BE ABANDONED, complete only Items 1 through 6, Item 10 and Item 18 (Log of Well) and atate reason 
for ab1111doament below. 

It Is the reaponalblllt:, of tho owner to properly plug or fill In tho well In order to prevent contamination of ground water 
and to cover or cap the well at ground level. 
REMARKS: _________________________________ _ 

Under penalties of perjury, I declare thnt I have examined this form and to the beat of m:, knowledge and belief It la true, 
conect and complete. .. 

J' c1., .. ,,,-l.y e ::;.l,.i,,,.J" 
Signature of Owner or Authorized Agent 

... ,"-'-"?_,._/Yt........,_t?..,.t~tf--=-..,..1 .... c. ___ _,, 111 7/ 
Date 

Date of Receipt: •··"""" 17 , 19-ZL. Dete or Priority: ---=Ma=r"-'c=h~l~Z~ _ _,, 10.1!.... 

S::ka-W ~ 
7 /. 

Date of Approval: Z.J . ~ . 10....2'L.. 

September 2019 

TFH S 2/025 
RECD 09-20-HJ Addendum D5-8-70 
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RAMACO Brook Mine 

Fenn u w e 
Rh. 2-aJ STATE OF WYOMING 

SCAi ~i~ED MAY 15 2013 

IF WELL IS TO BE 
Ot'FICE or TIIF. STATt: t:NGINt.:U( 

fl m 
ABANDONED, SEE STATEMENT OF COMPI.F.TION ANO DESCRIPTION ot' WEU. 
ITEM 15, PAGE 4 I NOTI-:: Uu nulfu ld l hi!i form . IJM l)·pr,.rllrr or 

l__ prlnl nttlly wllh blark Ink . 

8,192'? PERMIT NO. U.W. ________ NAME or WELL Legerski Ranch HDQ No . 1 

1. NAME OF OWNER _Lege __ r_s_k_i _ Ran_ c_h __________________________ _ 

2. ADDRESS C/o \kl tit :r: P, L c H 

3. USE OF WATER: Domestic~ Stock Watering I I Irrigation U Municipal U Industrial U Miscellaneous U 

4. LOCATION OF WELL: .N.E_ ¼ ..J1.1,L¼ of Section :::Z.~ . T. S:Z N., R. ~",5 W., of the 6th P.M. (or W.R.M.), 

Wyoming, being specifically __ ._:5 C.t 'E " (Bearing and Distance) 

or_ _ _ ft. ~g~\~ anu_ ___ ft. i!~1
1 

from the_h_UL__ corner of Section~. T. ~ ~ - N .. A. f1S W. 
(Strike out words no! needed). 

5. TYPE OF CONSTRUCTION: Drilled I I _____ _ ___ Dug ,I)( Driven I I Jetted I I 
(Type o f Rig) 

Other _ 

6. CONSTRUCTION: Total Depth of Well - -'"""'-- _ _ _ ft . Depth to Static Water Level ft. 

a. Casing Schedule New IX Used 11 

"f: &diameter from _ __,0~_ It. to a ft . Material e. u. r- Gage L 
___ diameter from ____ ft . to ____ ft. Material Gage 

____ diameter from ____ ft . to ____ ft. Material Gage 

Size of perforations ____ _ Inches by ____ _ inches . 

Number of perforations and deplhs where perforated: ( 

perforations from _ ft. to feet . ... 
___ _ perforations from ____ ft. to ____ feet . 

c . Was well screen Installed? Yes U No~ 

Diameter: slot size: set from feet to _ ____ feet . 

Diameter: _ ____ slol size: sel from feet to _ feet. 

d . Was well gravel packed? Yes}(! No 11 Size of grave'4 ;;M-1,,c. i. .fi.Ae6 /) /kf.r.,w /,Pt( ! ~ 
T ~:,_(J' f 

e. Was surface casing used? Yes I I No}t. Was it cemented in place? Yes I I No 11 

7. NAME & ADDRESS OF DRILLER .CJv~ @ .I.McKflotl. B)' QW,V 6&, 

8. DATE OF COMPLETION OF WELL (Including pump installatlonJ fij'/Z.1 / .3~ L'f...,._9'----'/'----

9. PUMP INFORMATION: Manufacturer _ t,, 
Source of power Horsepower_ Depth of Pump Selling .Jif'~L. ..e,,~~S 

Amount of Water Being Pumped __ ~ "-"--'O"--- -- Gallons Per Minute. (For springs or flowing wells, see Item 1 t .) 

8492 '? 
Permit No. U.W. 

September 2019 

630 
Book No. Page No. 

28 

TFH S 2/02 
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RAMACO 

10. PUMP TEST: Was a pump 1es l made? Yes ~ No I 

If so. by whom 

Yield: ___;}.o gal./ml n. wi th _ _de> foo t drawdown af ter __ / __ hours. 

Yield: _____ gal./mln. wllh _ ___ fool drawdown aft er __ 

11 . FLOWING WELL (Owner is responsible for cont ro l o f flowing well). Iv /If 
If well yields artesian flow, yield Is 

The flow Is controlled by: valve U 

gal./min. Surface pressure is 

cap I I plug 0 

Does well leak around casing? Yes I I No 11 

12. LOG OF WELL: Total depth~ _ _,,<!l.e..... ____ feet. 

hours. 

_ lb./sq. Inch, or 

Depth o f completed well _ 8 __ feet. Diameter o f well __ __.,.e___~~ 

Depth to first water bearing formation - - >----- feet . 

Depth to pr incipal water bearing formation. Top _ __3 _ feet to Bottom ___B_ feel . 

From 
Feet 

Ground Elevation, If known 

Material To 
Feet Type, Texture. Color 

QUALITY OF WATER INFORMATION: 

Was a chemical analysis made? Yes J2!' No I I 

REMARKS 
(Cementing, Shutoff , 

Packing, etc.) 

If so, please Include a copy of the analysis with this form. 

If not , do you consider the water as: Good;,( Acceptable n Poor 1 1 

U( WV/11 / 

r inn: 

Indicate Water 
Bearing Formation 

-- -, 
#~~3 

Unusable n 

REC D O 9- 2 0 - HJ 

Brook Mine 

feet o f waler. 

Indicate Perforated 
Casing Location 

September 2019 Addendum 05-8-72 
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-

RAMACO Brook Mine 

Ul1U CfVt / 
13. TABULATION 

a. If for Irrigation, the land proposed to be Irrigated should be described In the following tabulation. Describe In the 
"'Remarks"' section, under Item 14, the means of conveying the water to the lands and the method of Irrigation. 

(Give Irrigable acreage In each legal subdivision. If proposed use Is for additional supply for lands with a right from 
another source, Indicate In the tabulation the priority or permit number, the source of supply and the name of the ditch 
or other well.) 

b. If not used for Irrigation, show the area and polnt(s) of use and locat ion of well In the tabu lation below. Also describe 
the method of conveyance In the "'Remarks"' section under Item 14. 

Range Sec. 
NE '/, NW¼ SW¼ SE ¼ - - - ---- - -- - - - TOTALS 

NE¼ NW '/, SW '/, SE¼ NE '/, NW '/, SW 1/ , se•,. NE '/, NW '/, SW ¼ SE 1/ , NE V, NW ¼ SW 1/ , SE¼ 

tl~ I.H- X - -

·- - - -- - -
--"-~ ·--..J ,,. t/.S,!. e:uvL..4 -

- --f-- - - -
-- - - ---

- -- - -
- ---

-- . 

TOTAL NUMBER OF ACRES TO BE IRRIGATED _ ___ _ 

Original Supply _ ____ acres 

Additional Supply ______ acres 

14. PLAT 

a. If the well Is to be used for Irrigation, Industrial, miscellaneous or municipal use, show lhe location of the well on the 
plat below. For such uses, a plat certified by a licensed engineer or land surveyor Is required to be submitted at the time 
the Proof of Appropriation and Beneficial Use of Ground Water Is submitted. 

b. For other uses, accurately show the well location, point of use or uses and describe method of conveyance of water to 
points of use on plat and In "' Remarks" section below. Make certain location on plat agrees with written description. 

c. A separate map may be submitted If the Information required cannot be shown on this plat. 

R. Wf w. 

I I 

~-4-1',,rf-, VSII 
- - 1----

I I I 

I I I 

I - - - liJ:1, - - I - - - - - -

I I I 
I I 
I I 

I 

I 
I 

_I 

I 
I I 

R. ____ w. 

1 I I I 

September 2019 

Yf N ,

' ECO 

Scale: 2· 1 Mlle 

T. ,r--z N. 

T. ____ N. 

t.iG25 
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RAMACO Brook Mine 

15. IF WELL IS TO BE ABANDONED, complete Items 1 through 8, Item 12 (Log of Well) and state reason for abandonment and 
details of the plugging below. 

It is the responsibility of the owner to properly plug or fill In the well In order to prevent contamination of ground water and 
to cover or cap the well at ground level. 

Under penalties of perjury , I declare that I have examined this form and to the best of my knowledge and belief i t Is true, 
correct and complete . 

Date of Receipt MAY _ _ 1_9_9_1 _ 

Date of Priority - _ _ A_p_r_i _l _2_2_,_ 1_9_9_1 

Date of Approval .#"'~,:;-•~- ~L~ 

.. ,~-

September 20 19 

__ M.~~-+----<-l ___ .14.!z..L 

, 19 

, 19 

Dat e 

. t9 'f I 

1 
REC D 

li G25 
03- 20- Hi Addendum D5-8-74 
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I OOM lJWtl 

nEv s 93 

ST ATE OF WYOMING SC/.JJ ~JED JUL o l 2013 
OFFICE OF THE STATE ENGINEER 

HERSCHLER BUILDING 
CHEYENNE, WYOMING 82002 

(307) 777-5959 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL OR SPRING 

! NOTE· Do nol lold lhis form Use lypewnler I 
I or pnnl neatly with black ink. 

PERMIT NO. U.W. NAME OF WELL (SPRING) Buyck 114 

1. NAME OF OWNER John P & Vanessa A Buyck 

2. ADDRESS IIC 31/ 36 Monarch Road _ 
Please check if addross has changed ham that shown on permil [29 

City ~ter State WY Zip Code 821139- Phone No. (3D7) 672 D657 

3. USE OF WATER : Domestic lx1 Stock Watering lxl Irrigation n Municipal n Industrial D Miscellaneous D 
Explain proposed use (Example: One single lamily dwelling) sl ogle farol 1 y dwel li o g wi tb ya rd ood 

water for livestock on ranch 

4. LOCATION OF WELL (SPRll>IG): __s.E._ ' • .NlL ,,, ol Section -1.9.._ . T. -5J..._ N .. R . ..8.4- W .. of the 6th P.M. (or W.R.M .). 

Subdivision Name NA Lot Block 

II surveyed, bearing. distance and reference point: HA. 

5. TYPE OF CONSTRUCTION: Dnlled[x) _&o_tar,_ _______________ Dug n Driven n Other n 

Describe: 

6. CONSTRUCTION: Total Depth of Well/Sprmg --9.D. 
a. Diameter ol borehole (Bit size) 6 inches. 

b. Casing Schedule New Q9 Used O 

(Typo ol R,g) 

It. Depth to Static Water Level 
(Below land surface) 

_l~3~ __ ft. 

6" diameter from 0 It. to 27 It. Material Ste~e~l~----- Gage s-~O 

4" diameter from _ 0 __ ft. to _ _ 9_0_ It. Material -'--PV-'--C"------- Gage ~S~-..c4=-. __ _ 

c. Was casing cemenled: Yesl l No [l(l Cemented Interval, From 

d. Number of sacks of cement used type of cement 

e. Perforations: Type of perforator used Fae tory 
Size of perforations inches by inches. 

Number of perforations and depths where perforated: 
Factor perforations from 75 ft. to _ 8_5 __ feet. 
___ perforations from ____ ft . to ___ feet. 

f. Was well screen installed? Yes lxl No I I 
Diameter: 4" slot size: 3D 
Diameter: slot size: 

set from 
set from 

feet to 
feet lo 

g. Was well gravel packed? Yes• No [3a Size of gravel _____ _ 

h. Was surface casing used: Yes [xi No n Was it cemented in place? Yes No 0 

feet to _____ feet. 

7. NAME&ADDRESSOFDRILLINGCOMPANY Dov1d DciJl1oR , PO llox J8J , B~n-, WY 82313 

8. DATE OF COMPLETION OF WELL (including pump installation) OR SPRING (first used) 1/25/2001 

9. PUMP INFORMATION: Manufacturer Webtrol Type Subm=e~r =s=ib=l=e~-------
Source of power 230V Electric__ Horsepower ill Depth of Pump Setting or intake ~ 6~-------
Amount of Water Being Pumped 12 Gallons Per Minute (For Springs or flowing wells. see item 10.) 
Total Volumetric Gallons Used Per Calendar Year. 110 000 

10. FLOWING WELL (Owner is responsible for control of flowing well) . 
If well yields artesian flow. yield is _N_A __ gal./min. Surface pressure 1s __ lb./sq. inch . or feet of water. 
The flow is controlled by. valve [1 cap ["I plug [l 
Does well leak around casing? Yes LJ No LI 

Permit No. U.W. 9223 ;) 

September 2019 

Yf S 
ECD 

3G Page No. ___ _ 
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RAMACO Brook Mine 

11 . If spring, how was it constructed? (Some method of artificial diversion, i.e., spring box, cribbing, etc., is necessary to 
qualify for a water right.) _NA_ 

12. PUMP TEST: Was a pump test made? Yes IX] No D 
If so, by whom --=~~ ._ _ ___ _ Address 
Yield: 2 
Yield:_20.. 

foot drawdown after ___!i__ hours. 
foot drawdown after _-2L._ hours. 

13. LOG OF WELL: Total depth drilled i l1Q __ feet. 
Depth of completed well --9..(l_ feet . Diameter of well _.6._ inches. 
Depth to first water bearing formation - ~ -- feet. 
Depth to principal water bearing formation . Top ____J3;__ feet to Bottom 63 feet . 

Ground Elevation , if known 

DRILL CUTTINGS DESCRIPTION: 

From To Material Remarks Indicate Water Bearing Indicate Perforated 
Feet Feet Type, Texture Color (Cementing, Shutoff) Formation & Name Casing Location 

0 2 Toosoil 
2 l2 Sandy Clay 

l 2 22 Gravel 
7? ",O Blue Shale Surface casing t ~ tL'_ - ~ 
,O ",7 Blue Shale w Sand stone Streal,s 
", 7 75 Blue Shale Packer @ 73' 
7, 81 r.oal HLO Screen 75 to 85 
R1 "'" Plu<>ged (3LR" Hole 0 lui> Bentonite Chios) 

--
>---

>- --
~ ---- - - - -

14. QUALITY OF WATER INFORMATION: 
Does a chemical and/or bacteriological water quality analysis accompany this form? Yes ~ No D 
It is recommended that chemical and bacteriologic water quality analyses be performed and that the report(s) be filed 
with the records of this well . (Contact Department of Agriculture. Analytical Lab Services. Laramie, 742-2984.) 
If not, do you consider the water as: Good D Acceptable n Poort] Unusable D 

REMARKS: 

Under penalties of perjury, I declare that I have examined this form and to the best of my knowledge and belief it is 
true, correct and complete. 

- , /2. ,_ 
~ 

= ~======~~===~~===~= ==~==-= = ~ ~ ~ 

lA w q1/J/3 (Ee o ? 20m FOR STATE ENGINEER'S USE ONLY 

Date of Receipt _ ____ _ __ . 19 __ 

Date of Priority _ ____ J_uly 9 _ , 19 ~ 

September 2019 

Date of Approval ~b ~ _ ~~ ;;JO~ i 

_Jj_uu.1' cft~n-,. ~. 
for Stat;~ 

21 02~ 
ECD o~- 20-,s Addendum D5-8-76 
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RAMACO 

tOHMUW6 

REV 5-9J 

ST ATE OF WYOMING 
OFFICE OF THE STATE ENGINEER 

HERSCHLER BUILDING 
CHEYENNE. WYOMING 82002 

(307) 777-5959 

Brook Mine 

KA I ,"' 1~;< OCI ~ I 1994 
SCANNED AUG o 5 2013 

STATEMENT OF COMPLETION AND DESCRIPTION OF WELL OR SPRING 

NOTE: Do not lold this form. Use lypewrner 
or prinl noatly with black ink 

PERMIT NO. U.W. NAME OF WELL (SPRING) ~ J o=h=n=so=n~ff1~----

1. NAME OF OWNER -"-J-'-oh_n-'---''---"-'-'-"--C..CC.,..C=cc~=-====- --------------------

2. ADDRESS c U 4-
Please check if address has changed from thal shown on permit. 

City '/J rJ.. "-d e~ ft!lf:. State u.J ~ O Zip Code 8o/S3 C/ Phone No. 3 ti 7 - b~)5 -.A '-I I D 

3. USE OF WATER: Domestic Jl.{I Stock Watering D Irrigation n Municipal n Industrial D Miscellaneous D 
Explain proposed use (Example: One single family dwelling) 

Orve.. 
4. LOCATION OF WELL (SPRING): S £ ¼ Sc ¼ ol Section L'-f. , T.57 N., R. 8.5 W .. of the 6th P.M. (or W.R.M .), 

Subdivision Name Lot Block 

If surveyed, bearing. distance and reference point : 

5. TYPE OF CONSTRUCTION: Drilled!Xi _ _ (:,___._A-'-"-b-'=L-'e"--_-f-'--=-o_o_l ______ Dug n Driven n Othern 

Describe: 

6. CONSTRUCTION: Total Depth of Well/Spring g 
a. Diameter of borehole (Bit size) 'S? inches. 

b. Casing Schedule New 1.81 UsedlJ 

/ ,1 

"?_ diameter from O It. to Sd.8- ft. 

(Typo a l Rig) 

ft. Depth to Static Water Level _ _ ']_ 
(Below land surface) 

Material __ 5~ /c_e_-'_c~L.~-- Gage • 0 d.5 

ft . 

diameter from ___ ft . to ___ ft . Material ________ _ Gage ____ _ 

c. Was casing cemented: Yes n NoO<l Cemented Interval. From 

d. Number of sacks of cement used type of cement 

e. Perforations: Type of perforator used 
Size of perforations 1/S' inches by 

5LoT 
6 inches. 

Number of perforations and depths where perforated: 
_..!/_Q__ perforations from ___g_ It . to ____d_Q__ feet. 

perforations from ___ ft . to ___ feet. 

f. Was well screen installed? Yesn Nol){] 
Diameter: _____ slot size: 
Diameter: slot size: 

_ set from 
set from 

feet to 
feet to 

feet to 

g. Was well gravel packed? Yes~ No• Size of gravel _ .3-"~-"'--------->r 

h. Was surface casing used: Yes D No ~ Was it cemented in place? Yes n 

_ _____ feet. 

r-v 

7. NAME & ADDRESS OF DRILLING COMPANY -~ tUIJ lof /1.U ll PR,iJ .N•I f s,·1·,,,, < DttC 

J 9o:; vJ , 7 ,-,; SI. 5 ,{,,<>;J ""' W!J "' '"1 9J/?~I 
8. DATE OF COMPLETION OF WELL (including pump installation) OR SPRING (first used) :5 - I <J -9 'f - 5 - j 0 - q'f-

10. FLOWING WELL (Owner is responsible for control of flowing well) . 
If well yields artesian flow. yield is gal./min. Surface pressure is __ lb./sq. inch, or _ feet of water. 
The flow is controlled by: valve D cap D plug D 
Does well leak around casing? Yes D No D 

~34!17 Permit No. U.W. _________ _ Book No. __ 7_1_5_ Page No. ___ 9_8 

TfH ci 2102: 
September 2019 

D - ?, HJ 
Addendum D5-8-77 
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RAMACO Brook Mine 

11 . II spring. how was it constructed? (Some method of artificial diversion, i.e., spring box, cribbing, etc., is necessary to 
qualify for a water right.) 1 

12. PUMP TEST: Was a pump test made? Yes n No~ 
II so, by whom _________________ Address ___ _ 

Yield: _ ___ gal.Imm. with ____ loot drawdown alter ____ hours. 
Yield: gal./min. with loot drawdown after hours. 

13. LOG OF WELL: Total depth drilled ,d. 8 feet. 
Depth of completed well '._g:_ feet. Diameter of well _b_ inches. 
Depth to first water bearing format ion / :l. feet. 
Depth to principal water bearing formation. Top / a, feet to Bottom - L~8 __ feet . 

Ground Elevation, if known 

DRILL CUTTINGS DESCRIPTION: 

From To Material Remarks Indicate Water Bearing Indicate Perforated 
Feet Feet Type, Texture Color (Cementing, Shutoff) Formation & Name Casing Location 

n LJ... ~ P- " r o i> '.> v •l 5i' f-o :JD ' 
J.-1- j~ ',AAld-~ C.LA'{ 

I :J J ,; <:'ANd £ r.. ,..A,dtl L ---
If' ~R B/ ,;,, C / ALI 

-
-

-- - -- -
- - -

-

-· -
14. QUALITY OF WATER INFORMATION: 

Does a chemical and/or bacteriological water quality analysis accompany this form? Yes D No 181 
It is recommended that chemical and bacteriologic water quality analyses be performed and that the report(s) be filed 
with the records of this well. (Contact Department of Agriculture , Analytical Lab Services, Laramie, 742-2984 .) 
II not, do you consider the water as: Good Acceptable O Poor LJ Unusable D 

,·,,,, /.,,e rrl R ✓,,;fA;,11 Lnbah,r:1 ,,; 

Under penalties of perjury, I declare that I have examined this form and to the best of my knowledge and belief it is 
true, correct and complete. 

~L~~ 
Signature of Owner or Authorized Agent 

FOR STATE ENGINEER'S USE ONLY 

JUN 1 R 190• Date of Receipt ---~------ , 19 __ _ 

Date of Priori ty _ __ N_o_v_e_m_b_e_r _22~ , _ , 19 ...2l..... 

.,,. 

September 2019 

.. ! C2: 
o~- 20-! e 

~ ,e__- '-'1 -=-· _- --- , 19 Cj_'f 
Date 

Addendum D5-8-78 
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RAMACO 
l'OIIIIU.W.I -- STATE OF WYOMING 

OFFICE OF THE STATE ENGINEER 
HERSCHLER BUILDING 

CHEYENNE, WYOMING 82002 
(307) 77HIUl3 

Brook Mine 

AUG , q mrr 
STATEMENT OF COMPLETION AND DESCRIPTION OF WELL OR SPRING 

rN- 0:-::T:=-E:--:Oo,----n-ot- fot_d_ t_hi-s -,or_m_. -Us-e-typew--rtt-e-,r 

or print neatly w,th black ,nk. 

PERMIT NO. u.w. -1 l__.q._5.,_'l...;_lo..;;..._ _____ NAME OF WELL (SPRING) .Sf.., f;- 4 ,. e, ·, J/1' I 

1. NAMEOFOWNER sr &.,.,.,., L •• J &,. 1J,1"'""'-s.io.v .. :r.,,. r.L,.1~ 
O I/ fl J I I .,-,,_,,,,,.~ ~ .£• f ...,_ 

2. ADDRESS ~, A oo ,· I\ a.,_ A f ~ . . . Please check if address has changed from that shown on permit 

City ~ a. & 4$ ft Y State iJ II • Zip Code f3(1 '1 Phone No. ,301-//i('- '/8/:i_ 
I 

3. USE OF WATER: Domestic lil Stock WateringK) Irrigation D Municipal D Industrial D Miscellaneous 0 
Monitor or Test O Coal Bed Methane D Explain proposed use (Example: One single family dwelling) ___ __ _ 

-SW Pei- II~ n c..'.J J - 1).-01 S 7, 

4. LOCATION OF WELL (SPRING): N.£ ¼-ff-,/4 of Section 1!L . T . .54- N., R.B.(_ W., of the 6th P.M. (or W.R.M.), 

Subdivision Name - ------- Loi ---- Block ----

If surveyed , bearing , distance and reference point : 

5. TYPE OF CONSTRUCTION: Drilled• _/1-IJ-ti.~Y'-IV~-- - ------ Dug• Driven O Other.CJ 
f'rrvpe ot Rig) 

Describe: - - - ---- - ------------

6. CONSTRUCTION: Total Depth of ~Spring t~ It. 

Depth to Static Water Level /~ ft. (Below land surface) 

a. Diameter of borehole (Bit size) 7 ~ inches. 

b. Casing Schedule New j(t Used n 
~ diameter from - 4-- ft . to _/t_1;__ ft. Material _ ..._f___,V ......... t..._ ___ Gage se H 'I q. 

diameter from _ _ _ ft . to ft . Material Gage ___ _ 

c. Was casing cemented: Yes• No]g Cemented Interval , From _ _____ feet to _ _____ feet . 

d. Number of sacks of cement used ____ type of cement _ _______ __________ _ 

e. Perforations: Type of perforator used _ ._6_(.&.~l.---r_._ .... a,._,t::,__V _ _ ~, .. S~a------&,<le ... 11~------- ----
S1ze of perforations t Q~nches by -4ar1nch;✓ 

Number of perforations and depths where perforated : 
1aao perforations from ~ D It. to ' 0 feet. 
___ perforations from ___ II. to ___ feet. ,c

l I 

\ •'l, I. Was well screen installed? Yes~ No D 
Diameter: 3~ DQ _ slot size: _ ____ set from ____ feet to ___ _ 
Diameter: _ _ __ slot size: set from feet to _ __ _ 

g. Was well gravel packed? Yesje No D Size of gravel ¾" & , C 

h. Was surface casing used: Yes D No ~ Was it cemented in place? Yes D No IX 

. ·, ' 

7. NAME & ADDRESS OF DRILLING COMPANY Y.11 '4 Or, l/, 044 'l'I l,J. C • 14:,,ft).y "£,uT 
J J' J!>tJN"' /4? 'l).r-h-- l'~s--,-Y 

8. DATE OF COMPLETION OF WELL (jnciuding pump jnstallatjon)OR SPRING (first used)/ ,_ t, - Ja O <2 

9 . PUMP INFORMATION: Manufacturer rl,n1= _. {J4 //,'njf Type E"J 8 t.U•4, S,,/,IU.M-J.le-
Source of power £/,_,ft,·~ Horsepower --h-- Depdof Pump Setting or intake-:i.,._4~-~f-:r-.___ _ _ _ _ 
Amount of Water Being Pumped~ Gallons Per'"llinute. (For Springs or flowing wells, see item 1 O.) 
Tola! Volumetric Gallons Used Per ~alendar Year. _ ____,3,,,,__0'-'0~, Q-...,0...__.0.,._ ____________ __ _ 

10. FLOWING WELL OR SPRING (Owner is responsible for control of flowing well) . 
If well yields artesian flow or if spring, yield is __ gal./min. Surface pressure is __ lb.lsq. inch, or ~et of water. 
The flow is controlled by: valve O cap D plug • ,TN D 2 / 0 2 5 
Does well leak around casing? Yes • No • 

RECD DEC 13,2019 
Permit No. U.W. _,/_._l_..9=5_7.._(p..___ ___ _ Book No. __ (]{2_'.3 __ Page No. /J 1 

December 20 19 SEE REVERSE SIDE Addendum D5-8-79 DEQ Ex. 2-457
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RAMACO Brook Mine 

11 . If spring. how was it constructed? (Some method of artificial diversion. i.e .. spring box. cribbing, etc .• is necessary to 

qualify for a water nght.) - -------- ---------- --------------

12. PUMP TEST: Was a pump test made? Yes D Nofi 
If so. by whom ___ ____________ _ Address _____ ________ __ _ 

Yield : _____ gal./min. with _ ___ loot drawdown after ____ hours. 
Yield: _____ gal./min. with loot drawdown alter hours. 

13. LOG OF WELL: Total deplhj~led feet . 
Depth of completed well (,._11_ feet . Diameter of well .S: inches . 
Depth to first water bearing formation feet . 
Depth to principal water bearing formation . Top _ ___ feet to Bottom _ _ __ feet . 

Ground Elevalion. if known 3zaa It_ 
DRILL CUTTINGS DESCRIPTION: 

From To Material Remarks Indicate Water Bearing Indicate Perforated 
Feet Feet Type, Texture Color (Cementing, Shutoff) Formation & Name Casing Location 

I"\ ~!'} /'',. ~ 1 <""--'~I I C..., 61.C- /J ... , ~ 1·.,~ -
A 

LJ°r }~ ~ i,-::., .... -- ~ - I U£J - /4 ~ .p-r . . - - . 

14. QUALITY OF WATER INFORMATION: 
Does a chemical and/or bacteriological water quality analysis accompany this form? Yes D No~ 
It is recommended thal chemical and bacteriologic water quality analyses be performed and that the report(s) be filed 
with the records of this well. (Contact Department of Agriculture. Analytical Lab Services, Laramie . 742-2984 .) 
If not. do you consider the water as: Good D Acceptable Ii] Poor O Unusable O 

t l f'.,T, Jl.,,,J,.,cs •tl' II., /)411 
I 

Under penalties of perjury. I declare Iha! I have examined this form and to the best of my knowledge and belief it is 
true. correct and complete. 

FOR STATE ENGINEER'S USE ONLY 

Date of Receipt _ ..,.Q_C~J ........ 1...,2 ...... 2000...---- . 20 __ 

Date of Priority _ _ 0_C_T_1_4_1_9_9_9 __ . 20 _ _ 

_ /0-_-_/~{)_ ---. 20 ,:?.O 
Date 

,202..L 

l,L . ~ ' \ \ °' :> 1 ~ 
for State Engineer 

TFN6 2/025 
RECD DEC 13,2019 

December 2019 Addendum 05-8 -80 DEQ Ex. 2-458



RAMACO 
rONI U.W.1 

Brook Mine -- STATE OF WYOMING 
OFFICE OF THE STATE ENGINEER ::' '-

HERSCHLER BUILDING 
CHEYENNE, WYOMING 12002 AUG 1 4 2001 

(307) 777-1113 
STATEMENT OF COMPLETION AND DESCRIPTION OF WELL OR SPRING ~----------~ 

NOTE: Do not fold this form. Use typewriter 
or print neatly with black Ink. 

PERMIT NO. U.W. -t'X~O- ~_~ _____ NAME OF WELL (SPRING) 51:fu,. & ,:, :I/: ;;:z 

1. NAME OF OWNER , )j: r;,.. •t, 1 ·11 J. • • I ~-l lJ. ·u, ,,. T. l Q. y•, 1,-c & J t.. ~I tlttltf« tU e Lo.;,..._ 
2. ADDRESS_ .... 1/...__.K'--"--"'o .... 4uc/_...8 ........ J __ ~----~---------------

Ptease check if address has changed from that shOwn on permit 

City flu~huTc.,,. State IJ ti• Zip Code li2S-' f 
I 

Phone No.~~ 'Ula, 

3. USE OF WATER: DomesticlRI Stock Watering!XI Irrigation D Municipal D Industrial D Miscellaneous D 
Monitor or Test O Coal Bed Methane D Explain proposed use (Example: One.single family dwelling) _____ _ 

,S 

4. LOCATION OF~ (SPRING): _$ ¼ .£E ¼ of Section / t/ . T. ,S 7 N , R. J/,S. W .. of the 6th P.M. (or W.R.M.), 

Subdivision Name Lot Block 

It surveyed. bearing, distance and reference point: 

5. TYPE OF CONSTRUCTION: Drilled• 11.._." .... >t""'A•"-'~'-,.----------- Dug• Driven O Other~ 
(Type ol Rig) 

Describe: 

5. CONSTRUCTION: Total Depth of ~~I/Spring _ __,'f-/J _ _ ft. 

Depth to Static Water Level 7 ft . (Below land surface) 

a. Diameter of borehole (Bit size) 11', inches. 

b. Casing Schedule New ~ Used 

L diameter from O ft . to _!/L ft . Material ~e~~v~~----- Gage 5 C H "~ 
diameter from ___ ft. to ft . Material _________ Gage ___ _ 

c. Was casing ceme~ted: Yes l7 No~ Cemented Interval, From _ ___ __ feet to ______ feet. 

d. Number of sacks of cement used ____ type of cement 

e. Perforations: Type of perforator used k~fr/ ><? ~~ . ..i.,, ______________ _ 

Size of perforattons ~ :zt: inches by _, _ inches. 

Number of perforations and depths where perforated: 
9 lb• perforations from Jo tt . to _J,/__.P_ feet. 
___ perforations from ft. to _ __ feet 

t. Was well screen installed? Yesi'! No O 
Diameter: S ~(IQ _ slot size : ____ set from _ _ __ feet to ____ ,., 
Diameter: ____ slot size : _ ____ set from feet to ___ _ ,, 

&. g. Was well gravel packed? Yeszj No D Size of gravel 

h. Was surface casing used: Yes O No 1j Was it cemented in place? Yes D No~ 

1. NAME & ADDRESS OF DRILLING coMPANY Ye u "A /)r, //,;., J'I JU. llifl."4'1 It fu-t 
.J J "'8t>l'/r.lt>~ t./yf ~.:,6-J'/ 

8. DATE OF COMPLETION OF WELL (jnctuding pump instaHation)OR SPRING (first used) /J - 1 - ~<>a. 

9. PUMP INFORMATION: Manufactur!lr E'J;,. t'.J, 1,hd/,'•,J. Type El,e,rr,'t-, yc>J,..,a.iUe-
Source of power E J e, t. t~ I ,-. Horsepower J'.2_: Depth of Pump Setting or intake - -~----~-------
Amount of Wat_er Being Pumped /C: Gallons Per Minute. (For Springs or flowing welts, see item 10.) 
Total Volumetric Gallons Used Per Calendar Year. _ _ ,_b~O- ,.~~-- - - -------- -----

10. FLOWING WELL OR SPRING (Owner is responsible tor control of flowing well) . 
II welt yields artesian flow or if spring, yield is __ gal./min. Surface pressure is __ lb./sq. inch, or _ __ feet of water. 
The flow is controlled by: valve • cap • plug • 
Does well leak around casing? Yes fJ No • 

Permit No. U.W. / ,9U6c9d.
December 2019 

SEE REVERSE SIDE 

Book No. 9/ J., 

TFN6 2/025 

p!!~O~ gfj 13 I 2019 

Addendum 05-8-81 DEQ Ex. 2-459



RAMACO 

11 . If spring , how was it constructed? (Some me1hod of artificial diversion, i.e., spring box, cribbing, etc., is necessary to 
qualify for a water right.) _ 

12. PUMP TEST: Was a pump test made? Yes D No.,IKI 
II so, by whom ________ _ _ _____ _ Address ______ ___ ______ _ 
Yield: _____ gal./min. wi1h ____ loot drawdown alter _ ___ hours. 
Yield: _____ gal./min. with ____ loot drawdown after hours. 

13. LOG OF WELL: Total depth drilled _____ feet. 
Depth of completeol well _j/L_ feet. Diameter of well 5 inches. 
Depth to first water bearing formation _ feet . 
Depth to principal water bearing formation. Top ____ feet to Bollom _ _ __ feet. 

Ground Elevation . if known __ :3~~~5_ t> __ fl.,.__.~,__ _ _ 

DRILL CUTTINGS DESCRIPTION: 

From To Ma1enal Remarks Indicate Water Bearing Indicate Perforated 
Feel Feet Type, Texture Color (Cementing, Shutoff) Formation & Name Casing Location 

"' !Ji:' G. ..,.,,,, J , c;;.L,. I, 

11' I.lb ,A.JI .. 1£_. a '""'II.ti.. I 25 - 'I IJ 
0 

14. QUALITY OF WATER INFORMATION: 
Does a chemical and/or bacteriological water quality analysis accompany this form? Yes D No~ 
It is recommended that chemical and bacteriologic water quality analyses be performed and that the report(s) be filed 
with the records of his well. (Contact Department of Agriculture, Analytical Lab Services, Laramie, 742-2984.) 
If not. do you consi1jer the water as: Good ~ Acceptable O Poor O Unusable D 

REMARKS , .$"6 a euu J-/,.. Jt)._u· o,v p1,.Jl·~ • ' (<> 1>.,. 1"'ASTJ 
I J IC JJ,- J, ·,0- .... 

Under penalties of periury, I declare that I have examined this form and to the best of my knowledge and belief it is 
true, correct and comple,te . 

//J- / cJ /) ___ _____ ,2 G/ 

Date 

FOR STATE ENGINEER'S USE ONLY 

Date of Priority 
for State Engineer 

TFN6 2/025 
RECD DcC 13,2019 

December 2019 Addendum D5-8-82 DEQ Ex. 2-460
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