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Proposed Outline of Groundwater Hydrology Study for Coop Mine

by
R &M Consultants

Submitted to:  Utah Division of 0il, Gas & Mining
Dated: September 11, 1984

A step by step plan for the proposed investigations into groundwater
hydrology at the Bear Creek Coop Mine is outlined for review by DOGM. This
outline is based on discussions with DOGM on September 10, 1984 and on a
previous proposal submitted by R&M Consultants to Coop Mining Co. and
reviewed by DOGM. This document is a supplement to the proposal previously
presented. Objectives and elements of critical phases of the investigations
are identified and a tentative time schedule is presented. Five major phases
are identified. These are (1) Preliminary investigations; (2) Numerical Flow
and Contaminant Transport Modeling; (3) Analysis of model results and
development of groundwater monitoring plan; (4) Iimplementation of
monitoring plan ; and (S) Documentation and preparation of final report.

Qutline:

Note: Items representing continuing activities proceeding in

parallel with other activities are markeg by *

L_Prelimi tigati

Estimated
Activity Lime (menths)
1. Literature Review 2%

- Regional and adjacent area geology

- Geologic controls on aquifer fiow

- Precipitation, Recharge & Spring/Stream Discharge
- Basal Water Quality

2. Drilling of Preliminary Monitoring Wells 1-15
= 12 wells drilled from within the mine
and from the surface (between the mine
Bear Canyon Spring);
~ locations are approximately identified on maps attached
selection criteria include accessibility, topography,
proximity to water areas in the mine, coverage of
either side of a fault zone: exact locations near these
will be determined by conditions in the mine



= Drill holes through the roof will also be completed
at locations 1,2,4-8 ; water samples will be collected,
static head and flow rates will be measured and the
conductivity of the composite aquifer system above
the mine will be estimated if possible

- wells drilled to a max. depth of 100 to 200 ft.
(higher elevation wells drilled deeper),
in 20 to 30 ft. stages, with core samples & water
samples collected and water levels recorded at
each stage.

- well drilling is terminated (except near fauits)
if a thick (>20°) impervious, dry bed is encountered.

3. Documentation of extent and nature of mine water 2-2.5%

~ locations within the mine with percolation or other
mine water inflows will be precisely identified

- water ‘reservoirs' in the mine will be defined

- the rate of total water inflow into the mine will
be estimated

~ water gquality variations in the mine area will be
documented (data from drilling program, mine water,
springs and roof percolation)

- all data collected will be correlated to infer the
mechanisms, directions and extent of flow and to estimate
recharge through mass balance techniques

Comments:  The intent of these investigations is to provide the
framework for basal groundwater information. It is hoped that at the
conclusion of this phase adequate information will have been obtained to
provide at least a preliminary indication of the flow patterns, recharge,
discharge, and flow controls and to project the geologic structure in the
mine and adjacent areas. Preliminary indications are that spring flows are
fault controlied. In the event that this observation is reinforced and
drilling in @ number of locations fails to indicate the presence of other
mechanisms of groundwater flow, additional drilling may be necessitated
to more precisely identify the flow mechanism and recharge to the fault
zone. Locations for this drilling will be specified at this time. DOGM will
be presented (informally) with the results from the drilling operations and
from the correlation studies as they become available.




11._Numerical Flow and Contaminant Transport Modeling

Estimated
Activity Time (months)
1. Preliminaries 0.25-05
- Selection of appropriate model
- Projection of aquifer outcrops
- necessary modifications of computer code
2. Estimation of model input parameters 1-15

- aquifer thicknesses, lateral extent

- flow boundaries

- recharge (temporal and spatial distribution)

- hydraulic conductivity, storage coefficients, dispersivity
initial model runs will be based on values estimated from
literature/experience for similar formations. These
assumptions will be systematically varied to perform -

a sensitivity analysis of response

3. Model applications and calibration 2-3

- the response of mine area aquifers will be simulated
as described in the original proposal to DOGM

- simulated water levels and spring discharges will be
compared to observations and the values of model
parameters will be adjusted as indicated

- in case model results are highly sensitive to
perturbations of model parameters or severe adjustments
are neccessary to establish an agreement between model
results and observations field tests will be initiated to
verify the values of model parameters

Comments: Attention will primarily be focused on aquifers below the coal
seam mined. Initial observations indicate that either the water in
aquifers above the coal seam exists in perched conditions or that these
aquifers are discontinuous. These aquifers are however important in the
proximity of the fault zones. In case preliminary drilling activity strongly
suggests a lack of significant water movement in the lower aquifers and 2
prominence of fault dominated drainage the analysis shall focus on
identifying the flow mechanism of aquifer drainage to the fault zone. This
will be attained through the use of both the applications of numerical
models and of analytical solutions to the drainage flow problem (ref. Halek
and Svec, 1981 and Bear, 1979). Both the upper and lower aquifers will be



modeled for the purpose. DOGM will be informed of the results of this
analysis.

IlL._Analysis of modeling results and development of

groundwater monitoring plan
_ Estimated
Activity Jime (months)
1. Analysis of results 1-1.5%

- Simulated piezometric surfaces and water quality
parameters (e.g. TDS) will be contoured in the mine
area at a level of detail adequate to identify the
temporal (within year) and spatial variations

- flow patterns will be established from the simulations

- impacts of mining on area aquifers will be assessed in

terms of both water quantity and quality impacts

2. Monitoring Plan 1-1.5%
- the location and depth of additional monitoring wells
will be identified based on the previous analysis;
the number and depths of piezometers in each well
will be specified
- the criteria will be the potential for impact, variability
of the flow and contaminant transport patterns,
representativeness and adequate coverage of the study area

Comments: It is anticipated that a final set of 15 to 30 locations will be
used for monitoring. The number will be dictated by the observed
variablity/uniformity of the results and observations, the extent of water
encountered and by the extent of impact indicated. These locations shall
include both monitoring wells and area springs. The frequency of
monitoring will be a function of the proximity of the site to flow
control/recharge/discharge  areas, indicated temporal variability,
accessibility and the availability of prior data at the site. Monitoring
locations may also be differentiated between sites used for water
quantity, water quality or both quantity and quality measurements on a
similar basis. DOGM will be informed of the sites selected and their
justification prior to the implementation of the drilling plan.




1V. Iimplementation of Monitoring Plan

' Estimated
Activity ' Lime. (months)
1. Completion of wells/piezometers 1-4
2. Collection of data at specified intervals Monthly
3. Re-calibration of model Annually

- after mining has progressed and a data base established
from the sites selected, themodel will be re-calibrated
to conform to the data obtained (concurrent precipitation,
discharge and water level records)

4. Specification of additional monitoring At 1300'--Advance
sites as needed in any undeveloped

reserve

Comments: Items 2-4 will proceed on a long-term time frame. Phase V
(follows) will be completed prior to these items.

Y. Documentation & Final Report Preparation

Estimated
Activity Iime (months)
1. Preparation of final report 1.5-2

- format of Chapter 7.1 (Guidelines)
- Maps/Figures showing projected outcrops
simulated and observed piezometric surface
and water quality contours, stratigraphic sections
fault, spring, mine water inflow and mine water locations
- detailed output from simulations
- addressing all issues raised by DOGM in meeting of 9/10/84
and at every stage of progress of the investigations,
specifically addressing questions pertaining to flow
mechanisms, faulting, extent of aquifers, recharge
and discharge, and mining impact on water quantity
and quality (including the effects of controlled subsidence)
detailed presentation of all modeling and analysis assumptions
and of model input parameters

Comments: Regional and site information will be addressed at appropriate
levels of detail.




Note on Selection of Preliminary Monitoring Sites:

Sites 1, 2 and 8 are near areas where the coal seam is depressed and
water percolates through the roof and collects on the floor. Sites 4-7 are
intended to provide coverage on either side of the fauit that feeds the Bear
Canyon Spring. Sites 3 and 9 are used for completeness of a cross-section
of water level and quality data. Sites 10-12 are outside the mine. Sites
11 and 12 are very near the spring on either side of the fault. Site 10 is

between the mine and the spring. It is felt that this set will be fairly
representative.



APPENDIX 7-D
REGIONAL AQUIFER AND GROUND WATER STUDY
BEAR CREEK PERMIT AREA
CO-OP MINE

Scope

Regional aquifer and ground water studies have been initiated by Co-op
Mining Company and R&M Consultants, Inc. Preliminary drill hole data and
interpretation are presented herein and an outline and schedule for contin-
ued studies is included.

Seven drill holes were drilled in early September, 1984 at the loca-
tions indicated in the attached Drill Hole Location Plan, Figures 1A through
1D. The drill holes were drilled both up and down from within the mine
workings and extended where possible to 200 feet. Logs of the drill holes
are included in Figure 2A through 2G.

On August 22, 1984, LaMonte G. Sorenson, Senior Engineering Geologist
and Upmanu Lall, Ph.D., Ground Water Hydrologist, visited the Co-op Mine
site for an inspection of underground workings and surface features. Ground
water occurrences and seeps were examined and initial drill hole locations
were selected. Mr. Sorenson and Dr. Lall proceeded to inspect outcrops
around the general mine area, including the Bear Creek spring and the Birch
Spring areas. The subsurface and ground inspections were supplemented with
a low level aerial reconnaissance of the general permitt and surrounding
areas. These subsurface, surface, and aerial inspections are the basis for
this preliminary (initial) evaluation.

The methodologies outlined are designed to identify the following:

1. The depth below the surface and the horizontal extent of the water
table and aquifers;

2. The lithology and thickness of the aquifers;

3. The uses of the water in the aquifers and water table;



4. The quality of subsurface water, if encountered; and

5. The recharge, storage, and discharge characteristics of aquifers and
the quality and quantity of ground water, according to the parameters
and in the detail required by the Division.

Initial conclusions and findings will be completed by January 1, 1985,
However, due to the complexities of the region, an on-going study will be
conducted through the life of mining operations with quarterly updates
provided to the Division of 0il, Gas, and Mining.

If a situation were encountered which was significantly different than
projected, all mining activity in that immediate area would cease.

The Division would be contacted, the situation evaluated, and a new
course of action agreed on prior to resumption of mining in the area
affected.

Co-op is committed to adherence of the time table submitted to the
Division on September 11, 1984 by R&M Consultants, a copy of which is herein

attached.
|87 LBl



DRILL HOLE LOCATION PLAN
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FIGURE 1D




DRILL HOLE LOGS



Elev.
7509

A

AN

N\

%k

L

130

150
160

170

180

200

Hole 1 Up

Grey Sandy Shale, some carbon and coal

'Grey-Brown Shale, some carbon and coal

Grey Siltstone, some carbon and coal .

Grey-Brown Silty Shale, ho carbon

Dark Grey Shale, no carbon

Grey Siltstone, some carbon and coal

Grey-Tan Siltstone, no carbon

Grey-Tan Silty Shale, no carbon
Yellow-Tan Shale, no carbon

Yellow Clayey Shale, no carbon

Yellow-Tan Siltstone, no carbon

DRILL HOLE LOGS

FIGURE 2A



Elev. Hole 2 Up
7492

Grey-Clayey Shale, some carbon and coal

Grey Clay, some carbon and coal

Yellow-Tan Silty Shale, no carbon

Yellow-Tan Shale, no carbon

Yellow-Tan Clayey Shale, no carbon

$§§\1oo

Tan SiTtstone, no garbon

Tan-Grey Silty Shale, no carbon

Grey Shale, no carbon

Grey Siltstone, some carbon and coal

FIGURE 2B
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90

140

170

Hole 1 Doﬁn :

Grey Shale, some carbon and coal

Grey Sandy Shale, some carbon and coal

Grey Siltstone, much carbon and coal

Grey—Light Brown Siltstone, some carbon and coal

Grey-Light Brown Siltstone, much carbon

Grey Siltstone, very little carbon

FIGURE

2C



Elev.
7460

Hole 6 Down

Grey Clayey Shale, Coal Streaks

Grey-Brown Clayey Shale, much carbon

Grey Shale, some carbon
Grey Sandy Shale, some carbon

Light Brown Siltstone, some carbon

NO CUTTING - LOST WATER

FIGURE 2D



Hole 7 Down

Elev.
7460 0
]
Light Brown Siltstone, some carbon
’
]
N \28 Light Brown Clayey Shale, much carbon
RASQC : Light Brown-Grey Shale, some carbon
"
]
5 Light Brown Siltstone, some carbon
4 .
Light Brown Sandstone, some carbon
‘ O . .
Yo Light Brown Siltstone, much carbon and coal
’ _
" {70 Coal (95%), Light Brown Siltstone (5%)
75 S |
)
! Brown Siltstone, some carbon
Y1 M0
-]
° 1100 Brown ﬁfffstone, some carbon

Y
NO CUTTING - LOST WATER

FIGURE ZE



Elev.
7474

0

15

20

50

10

Hole 9 Down

Brown Siltstone, much carbon
Grey-Brown Shale, some carbon

Gre% Clay Shale, much carbon
Light Brown-Grey Shale, some carbon

Light Brown Siltstone, no carbon

Y
NO CUTTING - LOST WATER

FIGURE 2F



Hotlse 11 down

FRACTURES ENCOURTERED SQON AFTER DRILL ING

HOLE WAS THEN DRILLED AT AN ANSLE, TO PERMIT AN INCREASE IN THE
DEPTH DRILLED. FURTHER FRACTURING WAS ENCOUNTERED 500N AFTER.

NO WATER WAS ENCOUNTERED., DRILL LOGS AND HOLE LOCATION ARE
NOT ATTACHED, BUT WILL BE MADE AVAILABLE SHORTLY.

FIGURE 2G



DRILL LOG INTERPRETATION

A1l holes (except No. 11) were drilled at approximately the locations
indicated on the map submitted earlier. The location of Hole 11 was not
accessible, and a suitable location (up canyon, west of fault) could not be
easily determined.

No water was encountered in any of the holes drilled. The construction
of a map delineating the piezometric surface in the area was thus not possi-
ble. The only statement that can be made in this regard is that no satur-
ated water exists to the depths drilled above and below the coal seam mined
(depths are indicated on the drill logs). As is evident from the drill logs
the material above and below the seam is composed of interbedded shales,
siltstones, clays and sandstone. The presence of some other coal seams is
also indicated. By and large, the geologic materials identified have quite
low permeabilities and would behave as aquifuges or aquicludes. The move-
ment of water through these materials (if and when saturated) would occur at
a very slow rate. On the other hand, the rapid loss of drilling water is
some holes, particularly those drilled near the fault, indicated the pre-
sence of highly permeable zones such as fractures. This observation is
consistent with intuitive prior beliefs that the spring discharge and re-
gional ground water hydrology are controlled by faulting and fractures.

At this stage it appears that mining has not intercepted significant
storage in the area's aquifers and that the impacts of mining on ground
water movement and quality are minimal. There is a potential for impact of
mining on ground water, if a water bearing fracture zone is encountered
during mining. At present, this event cannot be forecast. Water has not
been encountered in the vicinity of faults in significant quantities, in the
area mined. Even above the coal seam mined, presence of water could not be
detected (drill holes). Since the probability of encountering water bearing
fissures seems to be small from available data, it is proposed that mining
be allowed to proceed with periodic drilling of monitoring wells to assess
the potential for encountering water., In case a zone with significant water
is encountered, the need to maintain a mining barrier will be assessed.

The drilling program proposed earlier will be continued and efforts
will be made to infer locations of potential water bearing strata. This
task will be accomplished in one to two months and a formal report including



generalized stratigraphic sections and outcrop projections presented. Addi-
tional monitoring locations will be specified as mining progresses. Some of
these locations will also be used to infer the aquifer properties of the
Castlegate sandstone. The timetable for this additional monitoring will be
a function of the rate of progress of mining. Monitoring Tocations will be
added as the mine progresses through 1,000 to 2,000 feet. The drill holes
for inferring the characteristics of the Castlegate sandstone will be com-
pleted within one year of approval of the permit application. Drill log
data from surrounding areas will also be used to augment the information on
the Castlegate sandstone and other potential recharge areas.

At present pillar removal is planned only for the southern extremity of
the mine. Since no water bearing fissures have been indentified above the
coal seam, in this area, the impact of resulting subsidence on ground water
is expected to be minimal. The continuing in-mine drilling program may help
identify any water-bearing strata as mining progresses. Pillars will not be
removed in any such areas and no subsidence will be allowed. In other areas
the potential for subsidence and its propogation will be assessed, along
with possible impacts on identified water-bearing fissures.

A geologic map showing cross-sections, stratigraphy, outcrop projec-
tions and clearly identifying exposed geologic strata and recharge areas
will also be prepared by October 7, 1984.



ADDITIONAL SOIL TEST DATA
INSERT
CHAPTER 8 - APPENDIX
8-A
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SURVEY OF RENEWABLE RESOURCE LANDS
CO-0P BEAR CANYON PERMIT AREA ANOD
POTENTIAL IMPACTS OF SUBSIDENCE

On June 13, 1984, an aereal survey was conducted of the entire Bear
Canyon Mine Permit Area as well as all surrounding areas which
could feasibly be impacted by subsidence. The results of that survey

are as follows:

(1) Hydrologic Balance: There are no seeps and/or spring
above the area of the coal beds. No surface water was
observed other than Bear Creek which lies beyond the
potential area of subsidence, Additional site specific work was
done Fall, 1984. See Appendix 7-D.

(2) Timber: There is no marketable timber within the area
and the terrain is so steep as to preclude the establish-

ment and/or harvest of such.

(3) Vegetation (Ref. grazing): The bulk of the area is high
priority wildlife habitat. Potential impacts were evaluated
in cooperation with UDWR Personnel. The results of that

evaluation are discussed under Impacts.

The terrain is inhospitable to domestic grazing and is
not utilized as such under present or future tand use

practices.

(4) Fish and Wildlife: The absence of water precludes the
presence of fish. The entire area of influence is utilized

by a wide variety of wildlife.

(5) Paleo~-Archeo: There are no known sites within the area

as documented by ground Paleo-Arch survey, Appendix 5-1.

Revised 9/28/84

JUN 5 1984
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Columns and Cross-Sections (Appendix 6-A)
Coal Rescrves (Sec page 1-3)

6.5.5.2 Coal characteristics (App. 6-B)
Coal and rock sample sites (See Plate 2-2)
6.5.6.1 Rock characteristics (App. 6.C)
Mining hazards (See Appendix 3-B)

Surface hazards (See Sec. 3.5.8)

Impacts of mining (See Sec. 3.5) appendix 7-D

6-20 9/28/84
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Except where folded, the regional dip of rocks in the area generally is in
a southerly direction at angles that rarely exceed 4 degrees
(Danielson,'81). Most of the horizontal movement of groundwater of any
significant distance is in the Star Point-Blackhawk aquifer. The Star
Point formation seems to be the limit of vertical movement for local
groundwater because of the impermeability and thickness of the underlying

Mancos shale,

The rate of groundwater moves varies greatly throughout the area as

pointed out below.

"The rate at which water moves through the ground-
water system depends largely on the permeability of the
rock through which water flows. It may take only a few
days for water to flow through solution cavities in the
Flagstaff Limestone from recharge area to discharge point;
it may take years for water to travel the same distance
through the less permeable Blackhawk Formation. 8ix water
samples from the Star Point-Blackhawk aquifer were collect-
ed in 1979 from seepage areas...and from springs... All
gix samples contained detectable concentration of tritium,
indicating that at least some of the water had been re--
charged to the system within the past 10 to 30 years.

Rapid movement of water through the groundwater system
is indicated by the rapid response of spring discharge to
changes in recharge. Generally, prior to construction of
Electric Lake in 1972, most of the discharge of Huntington
Creek during the fall of each year was derived from ground-
water discharge. The magnitude of base flow at gaging
station 09328000 during November correlates well with the
water content of the previous April 1 snowpack; it reflects
a rapid response in base flow to melting of the snow and
resulting groundwater recharge." (Danielson,'81)

The relative imperviousness of most of the rock strata of the area
inhibits groundwater movement, what rapid movement there is is along fault

lines and through fractured rock. A more detailed discussion is attached

under Appendix 7-D,

4 9/28/84



are of early Upper Cretaceous age. The ma jor commercial
coal seams occur in the Blackhawk Formation and are of Compan-

ion age.

Structurally, strata in the eastern Wasatch Plateau generally
dip southerly (sometimes slightly southeast or southwest)

at low angles of 1 to 3 degrees. Locally, near faults, the
dip increases to about 20 degrees. Three major north-south
trrending fault zones have been defined in the Wasatch Plateau
Coal Field (see Fig. 6-1). Each zone is the product of

a high angle block fault with extensive minor fracturing
within the graben. The Joes Valley Fault is the largest

zone. As shown in Fig. 6-1, the zone lies several miles

west of the Co—Op permit area. The Pleasant Valley Fault

Zone is approximately 3 to 5 miles wide. In most areas the
fault planes of the Pleasant Valley Zone are vertical with
between a few feet to 100 feet displacement (Doelling, 1972),
although greater displacement occurs locally. The North
Gordon Fault Zone, which occurs near the eastern boundary

of the Wasatch Plateau field, is the least extensive of

the zones. The trends of the faults have a complex pattern.
Displacement is generally less than 800 feet (See Plate

2-1 for a larger scale view of faults within the permit
area.) A site specific study was conducted Fall, 1984. That study is

found in Appendix 7-D.

64 9/28/84



6.4 GECLOGY OF THE PROJECT VICINITY

Plates 2-3, and 3-1 show the topography of the area.
The permit area is generally rugged, with elevations
varying from 7,000 to about 10,000 feet above sea
level. Slopes witﬁin the permit area vary from more
than 210% (65 degrees) éast of Star Point to less

than 4% (2 degfees)'on Gentry Ridge.

6.4.1 Stratigraphy

A1l of the geologic formations exposed on or
adjacent to the permit area are Cretaceous
members of the Mesaverde group, with the ex-
ception of the North Horn Formation, which is
Tertiary (See Table 6-1& Figure 6-2). The min-
able coal seams are located in the Upper

Cretaceous Blackhawk Formation.

Star Polint Sandstone

The Star Point Sandstone, the basal formation
of the Meseverde group (Doelling, 1972), is a
light-colored, fairly well-sorted marine sand-
stone of medium to fine grain (Spieker, 1931).

North of the Wattis

6-5



4) Water produced in the mine could

be piped to the affected site.

5) Water shares presently owned could

be transferred.

Alternative 4 may mean treating of poorer
quality water and pumping to overcome ele-

vation differences.

In the unlikely event that mining adversely
atfects a water source, the Co-op Mining
Company will select an alternative after
considering all possibilities of each site-

specifiic circumstance.

3.5.3.3 Ground Water Monitoring Plan

An ongoing ground water monitoring program

will be conducted. (See Appendix 7-D)

3.5.3.4 Projected Impacts of Mining on

the Surface Water Hydrologic

Balance

3-477 9/28/84



The occurrence and quality of water in any
region is highly controlled by geology.
The majority of the mine plan area is
strong structurally and congists of the
same geologic fofmations. It is presumed
that mining activities will have little
adverse impact on the area hydrologic

system.

3.5.3.5 Control Measures to Mitigate

Impacts ~ Surface Water

Runoff from all disturbed areas will bec
passed through sediment treatment facili-
ties, Any discharge from facilities will
be monitored in accordance with NPDES
permit standards and state and federal

regulations.

The effects of the mining operation on

the surface water system will be analyzed
through the surface water monitoring plan
described in the next section. In the un-
likely event that monitoring shows that

the surface water system is being adversely

3-48
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SOLLS



Chapter VIII

Soil Resources

Table of Contents

8.1 Scope

8.2 Methodology

8.3 So0il Resource Information of Mine Plan Area
(783.21)
8.3.1 Soils Identification
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8.3.3  Present and Potential Productivity
of Existing Soils

8.4 Prime Farmland Investigation and Determina-
tion (783.27)

8.5 Soils, Physical and Chemical Properties of
Soils and Results of Analyses, Tests and
Trials (784.13 and 817.21)

8.6 Use of Selected Overburden Materials or
Substitutes (783.21 and 817.23)

8.7 Plans for Removal, Storage and Protection
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8.8 Plans for Redistribution of Soils (784.13
and 817.24)

8.9 Nutrients and Soil Amendments

8.10  Effects of Mining Operations on Soils, Nutri-



ents and Soil Amendments to be Used (817.25)

8.11 Mitigation and Control Plans

SCS Soil Survey Appendix 8-B




8.1 SCOPE

At the request of Wendell Owen, representing CO-OP
Mining Company, and the San Rafael Soil Conservation
District, the Soil Conservation Service performed

a solil and veéetation survey on proposed mine prop-
érty in Huntington Canyon. The surveys were design-
ed to be comply with the March 1979 Permanent Regula-
ﬁory Program Requirements to the 0ffice of Surface
Mining'Reclamation and Enforcement, Department of

Interior. (See Appendix 8-B SCS Report)

8.2 METHODOLOGY

The survey covers approximately 23 acres on Bear
Creek in Huntington Canyon, Emery County, Section 25,
T16S, R7E,SLBM. The soils are shown on the attached
map. Each soil is identified with a three letter
symbol, and the patterh and extent are shown by the
soil boundary lines on the map. It should be noted
that the entire survey area had been disturbed from
previous mining activities. Therefore, the soil
characteristics were projected from the surrounding
areas. All areas having the same symbol are essential-
1y thé same kind of soils. There may be small areas
of other séils included within the delineation that

are slightly different. The soils are named but



have not been correlated. When the overall county
survey 1is completed, small areas may become inclu-
sions in other map units. Some names may change
also. Included at the end of the report are the
engineering uses and interpretations of tge soils.
The s0il horizonation symbols, procedures, and no-
menélature are ag defined in the Soil Survey Manual
(Ag. Handbook No. 18), National Soil Handbook of

the Soil Conservation Service, and Soil Taxonomy.

SC3 range conservationist, George Cook, visited
each described soil in the surVey area in November
and recorded present vegetation and productivity
according to ecological site analysis methods of
the Soil Conservation Service. Present vegetation
was recorded by percentage air dry weight. Esti-
mates were made éf annual production and range
condition for the 1980 growing season. These find-
ings are included in this report and the ecological
sites identified on the soil map accompanying the

soil report.

Most of the soils in the survey area are used as

rangeland and wildlife habitat except where mine

hel




disturbances have occurred. On areas that have simi—
lar climate and topography, the kind and amount of
vegetation produced on rangeland are closely re-
lated to the kind of soil. Effective management is
based on the relationship between soils and vegeta-
tion and water. In this survey area the soils are
grouped into ecological sites. An ecological site

is én area or areas of rangeland or woodland uni-
form. enough in climate, soils, drainage, exposures
and topography that it supports a definite plant
community that will produce a specific amount of
vegetation. The kind of vegetation is generally the
combination of plants that grew on the site before
the range or wdodland was affected by grazing,
cultivation or otherwise altered and is.called the
potential vegetation. Norméliy the potential vegeta-
tion ié the‘most productive combination of range or
woodland plants that a site can support. Potential
plant communities for the Bear Creek Canyon area
obtained from clipping data,‘is not yet available
from the Bureau of Land Management. As climate is

a major factor in determining the potential plant
community different climatic regime have been de-
fined to facilitate the grouping of soils into eco-

logical sites and the naming of sites. In this



survey area there are two climatic regimes used.

These are defined generally as follows:

Upland Climatic Regime - The average annual pre-

cipitation is 12 to 16 inches. Approximately 35
to- 40 percent comes during the summer months. The
grdwing period usually begins about April 1 and
lasts until the first of November until moisture
is depleted or the plants mature. The freegze-
free season is 100 to 130 days, and the mean an-

nual temperature is 47° to 50° F.

Mountain Climatic Regime -~ The average annual

precipitation is 12 to 16 inches. Approximately 35
percent comes during the summer months. The grow-
ing season begins in the later part of April and

‘lasts until the middle of October or until moisture
is'depleted or the plants mature., The freeze-free
season is 80 to 110 days and the mean annual temp-

erature is 440 to 470 F.

Range management requires a knowledge of the kinds
éf soil and of the potential natural plant com-
munity. It also requires an evaluation of the

present range condition. Range condition is deter-




mined by comparing the present plant community with
the potential natural plant community on a parti-
cular range site. The more closely the existing
community resembles the potential community, the
better the range condition. Range condition is an
ecological rating only. It does not have a speci-
fic meaning that pertains to the present plant

community in a given use,

The objective in range management is to control
grazing so that the plants growing on a site are
about the same in kind and amount as the potential

natural plant community for that site.

Such management generally results in the optimum
production of vegetation,.conservation of water,
and control of erosion. Sometimes, however, a
range condition somewhat below the potential meets
grazing needs, provides wildlife habitat, and pro~-

tects soil and water resources.

More detailed information is available in the Price

Field Office of the Soil Conservation Service.



8.3 SOIL INFORMATION

8.3.1 Soils Identification

SOIL LEGEND

SOIL SYMBOL SO0IL MAPPING UNIT NAME

D2E Datino bouldery fine
sandy loam, 5 to 20
percent slopes

DIG Datino very stony fine
sandy loam, 55 to 70
percent slopes

8.3.2 . Soils Desgcription

D2E Datino bouldery fine sandy loam, 5 to 20

percent glopes

This Datino soil is very deep and well drained.
It occurs on moderately steep alluvial fans and
some sloping flood plains at elevations of 7,100
to 7,140 feet (2,165 to 2,177 meters). This
soil formed in alluvium and colluvium derived
mainly from sandstone and shale. The average

annual percipitation is 14 to 16 inches (36 to

41 centimeters). Mean annual air temperature



is 42 to 45 degrees F. (5 to 7 degrees C.),
mean annual soil temperature is 44 to 47
‘degrees F. (6 to 8 degrees C.), and the
average freeze-free season 1s about 80 to

110 days.

Slopes are 5 to 20 percent and mostly East

facing. They are short and concave-convex.

Vegetation is dominantly pinyon, Utah juniper,
sallina wildrye, squirreltail, big sagebrush,

Douglas-fir, and Rocky Mountain juniper.

Included in mapping are small areas of a simi-
lar soil except with 20 percent gravel and

cobbles in the surface layer.

In a typical profile the surface layer is brown,
bouldery fine sandy loam and cobbly loam about
10 inches (25 centimeters) thick. The subsoil
is light brown very stony loam about 28 incheé
(71 centimeters) thick. The substratum is light
reddish brown cobbly fine sandy loam to a depth

of 60 inches (1.5 meters) or more.



Permeability is moderate. Avéilable water capa-
city is 6 inches (15 centimeters) to a depth

of 60 inches (1.5 meters). Organic matter con-
tent in the surface layer is 4 percent. Ef-
fective rooting depth is about 60 inches (1.5
meters). Surface runoff is medium and erosion
hazard is moderate under potential native vege-
tation and high if vegetation is removed and

the so0il is left bare. Erodibility is low.

This soil is used for range, wildlife habitat

and mining operations.

Taxonomic classification is loamy-skeltal, mixed

Typic Haploboralls.

A typical pedon of Datino bouldery fine sandy
loam, 5 to 20 percent was described on the cut
above 200 feet East and 1,100 feet South of

the NW corner of Section 25, T168, R7E.

A1l -- 0 to 2 inches (0 to 5 centimeters) brown
(10YR 5/3) bouldery fine sandy loam, dark brown
(10YR 3/3) when moist; moderate fine éranular

structure; loose, very friable, slightly sticky,




non-plastic; common very fine to medium, few
coarse roots; 10 percent boulders, 10 percent
stones, 5 percent cobbles, 10 percent gravel;
slightly calcareous; moderately alkaline (8.0);

abrupt smooth boundary.

A12 - - 2 to 10 inches (5 to 25 centimeters);
brown (10 YR 5/3) cobbly loam, dark brown (10
YR 3/3 when moist; moderate medium granular
structure; soft, friable, slightly sticky,
slightly plastic; common very fine to medium,
few coarse roots; 10 percent cobble and 10 per-
cent gravel; moderately calcareous; moderately

alkaline (ph 8.2); clear smooth boundary.

B2 - ~ 10 to 38 inches (25 to 96 centimeters);
light brown 7.5YR 6/4) very stony loam, brown
(7.5YR 4/4) when moist; weak medium subangular
blocky structure; slightly hard, friable, slight-
ly plastic; common very fine to mediunm roots;

1 percent boulders, 30 percent stone, 10\per—
cent cobbles, 20 percent gravel; moderately cal-
careous; strongly alkaline (ph 8.5); abrupt wavy

boundary.



C1 - - 38 to 60 inches (96 to 152 centimeters)
light reddish brown (5YR 6/4) cobbly fine
sandy loam, reddish brown (5YR 4/4) when
moist; massive; soft, very friable, slightly
sticky, non-plastic; few very fine and fine
roots; 10 percent cobbles, 5 percent gravel;

strongly calcareous; strongly alkaline (ph 8.6).

D1G Dating — Rock Outecrop Complex, 55 to 70

Percent Slopes

This map unit is on very steep canyon side-
slopes. Slopes are short and concave-convex.
Elevation is 7,140 to 7,600 feet (2;177 to
2,318 meters). The average annual precipita-
tion is 14 to 16 inches (36 to 41 centimeters).
Mean annual air temperature 1s 42 to 44 degrees
F. (6 to 7 degree C.) and the average frost-

freeze season is 80 to 110 degrees.

This unit is 75 percenlt Datino very stony fline
sandy loam, 55 to 70 percent slopes in single
and concave areas and 15 percent rock outcrop

on ridges.




Included in this unit is about 6 to 15 inches

in depth, assoclated wilh the rock outcerop.

The Datino soil is very deep and well drained.
.This soil formed in colluvium derived mainly
from sandstone and shale. Slopes are 55 to

70 percent and East facing. They are short and
concave-convex. Vegetation is dominantly pin-
. you, Utah juniper, Rocky Mountain Juniper,
salina wildrye, Douglas-fir, curlleaf mountain

mahogany.

In a typical protile the surface layer is brown
or yellowish brown, very stony fine sandy loam
about 16 inches (41 centimeters) thick. The
subsoil is very pale brown, very stony sandy
clay loam about 20 inches (51 centimeters) thick.
The substratum is very pale brown, very stony
s8llty clay loam to a depth of more than 60 in-

ches (152 centimeters).

Permeability is moderate to 36 inches (91 centi-
meters) and moderatcly slow below 36 inches.
Available water capacity is 6.5 inches (16
centimebers) to o deplbh of 60 inches (1.5 melLors).,

Organic matter content in the surface layer is

11



about 4 percent. Effective rooting depth is
about 60 inches (1.5 meters). Surface runoff

is rapid and erosion hazard is high under poten-
tial native vegetation and very high if vege-
tation is removed and the soil is left bhare.
Erodibility is low. This soil is used for

range, wilflife habitat, and mining operation.

Taxonomic classification is loamy-skeletal,

miked Typic Haploboralls.

A typical pedon of Datino very stony fine loam,
55 to 70 percent slopes was described on the
bank about 150 feet North of the old Mine
portal about 300 feet North and 300 feet East

of the SW corner of Section 24, T16S, R7E.

All - - 0 to 3 inches (0 to 8 centimeters);
brown (10YR 5/3) very stony fine sandy loam,
dark brown (10YR 3/3) when moist; moderate

fine granular structure; soft, very friable,
-non~sticky, non-plastic; many very fine, few
medium and coarse roots; moderately calcareous;
moderately alkaline (ph 8.4); abrupt smooth

boundary.
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l
A12 - - 3 to 16 inches (8 to 41 centimeters);
yellowish brown (10YR 5/4) Stdny fine sandy
loam, dark brown (10YR 3/3) when moist; weak
medium granular étructure; soft, firéble, non-
sticky, non~plastic; many very fine and fine,
few medium and coarse roots; 2 percent boﬁlders,
10 percent étones, 10 percent cobbles, 10
percent gravei; moderately calcareous; moderate—

1y alkaline (ph 8.4); clear smooth boundary.

B2 - -~ 16 to 36 inches (41 to 91 centimeters)
very pale brown (10YR 7/3) very stony sandy clay
loam, pale brpwn (10YR 6/3) when moist; weak
medium subéngular blocky structure; slightly
hard, firm, slightly sticky, plastic; common.
very fine and fine roots; many fine pores; 2
percent boulders, 15 pefCent stone, 15 percent
cobbles, 10 percent gravel; moderately calcér—
eous; strongly alkaline (ph 8.6); abrupt wavy

boundary.

C1 - - 36 to 60 inches (91 to 152 centimeters)
very pale brown (10 YR 8/4) stony silty clay

loam, light yellowish brown (10YR 6/) when

moist; moderate medium and coarse subangular

13



blocky structure; hard, firm, sticky plastic;

few very fine and fine roots, common fine pores;
2 percent boulders, 10 percent stones, 10 per-
cent cobbles, 5 percent gravel; strongly cal-

careous; strongly alkaline (ph 8.9).
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o 8., PRIME FARMLAND DETERMINATION
The entire permit area is deamned unsuitable for
prime farmland based on:
1. There is no available water rights of an
agricultural nature in conjunction with

and of the land within the permit area.

2. The vast majority of the permit area is

excessively steep to farm.

3. The nature of the soils (excessive rock)

prohibit farming activities.

. Based on all of the above the only conclusion pos-
sible is there are no Prime Farmlands within the

permit area. See Appendix 8-C SCS Correspondance.

8.5 SOILS, PHYSICAL AND CHEMICAL PROPERTIES
Soil testing, wﬁé;; conducted on those soils in
the permit area, are attached (see Appendix 8-4).
Co-op 1s presently testing additional soil which
has been purchased to relieve the deficiencies in

the present stockpile. The results of these tests

will be provided to the division on their return.
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8.6 USc OF SELECTED OVERBURDEN MATERIALS OR SUBSTITUTES

Total estimate of topsoil stockpile in place as of 08/31/83, Co-Op

Mine, Bear Canyon.

Tentative estimate of soil on hand is 2600 cubic yards. (See Plate 8-2).
Additional material is not anticipated with the completion of the bathchouse
and shop grading. Total estimate of materia! necessary to cover those
areas with 6" of soil where there is mo available growth media on site

is 6.2 acres. The balance of the 10 acres [3.8] has the native mater-

ial available and redistributed on interim reclaimed areas or it is

available as down east material along the pre-law existing road.

At present the mine is deficient approximately5,500 cubic yards. How-
ever, this material is available off-site. Co-0Op has purchased in
excess ofA6-,OOO cubic yards from R.D. Campbell property in Carbon
County, Utah. The preliminary tests indicate the soil is comparable
or better than what was present prior to disturbance. Co-Op has a
"Life of mine, paid in full" lease on approximately 2 acres of fee
property within .5 milesof the mine along the Bear Canyon County road
(See Plate 8-3). Historically, the area has been utilized for recreation,
At present, there is a baseball field, picnic area, and concrete
dance pavillion (See photo, Figure 8.6-1). The existing soils on this
site are marginal and despite several attempts at revegetation, are
virtually bare. Co-Op is committed to relocating 6,324 yds. of soil.

The intent is to distribute this material at a uniform depth of 4" over
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an area of 75,600 sq. ft. (app. 924 cu. yds.). This material will be
of a permanant nature and will be left in place at the conclusion of
mining. An additional5,500 cubic yards will be distributed at a uni-
form depth on the ball field (See Fig. 8.6-2, cross section of sub-
stitu_te topsoil pile). This area will serve as a topsoil pile during the
fife of the mine, the field will have a clear water diversion ditch to
prevent potential erosion and will be bermed until revegetation efforts

preciude the potential of surface erosion.

A seed mix is designed for a rapid establishment of a turf suitable for
recreational use as well as rapid establishment of a dense sod cover-
ing (See Table 8.6-1). A sprinkling system will be installed to insure
both establishment and permanance. At the conclusion of the mining
the surplus topsoil wi!l be removed and redistributed on the mine pro-

perty disturbance. The remaining 4" of soil will be revegetated utili-

zing the same methodology that the mine has committed to on the balance

of their property to enhance both domestic and wildlife use.

The necessity for an alternative site off permit is justified by the

following on-site conditions:

1. The Bear Canyon mine site is fully occupied with the exist-

ing structures.

2. There is no site within the permit boundary which could be

utilized without massive additional disturbance.
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3. Due to the critical winter range statute of the canyon
. bottom for Mule deer winter feed, any additional disturb-

ance would be unwarranted.
. 4. The vegetation established at the alternative site would

enhance wildlife feed.

Table B.6.-1

SEED LIST BALL PARK

Poa pratensis : 50#/acre
Festuca dasycloda 50#/acre
An incidental boundary change was submitted 2/8/85 in order

to incorporate this area into the permit area. See attachment

8.6-1.

B-168 2/8/85



Figure 8.6.-1
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8.7 PLANS FOR REMOVAL, STORAGE AND PROTECTION OF

SOILS

SOILS, PHYSICAL AND CHEMICAL PROPERTIES OF SOILS;

RESULTS OF ANALYSIS, TESTS, TRIALS AND INTERIM RE-

CLAMATION PLAN,.

The 1982 Co-op field investigations provided inform;
ation on the physical and chemiéal properties of’
soils in the permit area. A Soils Legend will be
included for each soil in a map unit (Plate §-1 ) .
A rating for topsoil is included on this form as are
some chemical properties. In studies during the
1982 field season an onsite sampling was analyzed
{for the required chemical properties in all horizons

(see Appendix A).

S50TL REMOVAL, HANDLING, STORAGE, AND PROTECTION PLANS

To prevent suitable topsoil from being wasted or
contaminated by waste materials, topsoil was removed
from all new construction areas as a separate opera-
tion. The topsoil was stockpiled and will be con-
solidated and protected from wind and water erosion
and contamination which might lessen its cépability
to support vegetation. The following subgsections

deal specifically with the varous phases of the top-



s0ll and subsoil handling plan.

Topsoil Removal

At the start of the construction phase, topsoil was
collected from the area. Existing vegetation was
removed and topsoil was collected prior.to excava-
tion or other surface disturbance operations within

the affected areas.

The depth of topsoil removal in each case depends

on the amount of A and B horizon material as defined
in OSM Regulation 30 CFR 783.21 and 783.22. The top-
soil removéd in these areas consists of A horizon
quality material and B horizon quality material with
virtually no distinctive difference. The C horizon
material was not removed since it was not sufficient-
ly capable of supporting diverse vegetation due to

the excessive rock.

The equipment used for topsoil removal consisted of
bulldozers, front-end loaders, and dump trucks.

The use of bulldozers requires pushing of the top-
s0il to a collection point for loading into dump

trucks or other means of transportation to the de-
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signated stockpile. Adequate supervisory personnel
were present at the time of the topsoil removal to
instruct the equipment operators in the proper techni-
ques of topsoil removal and to ensure that required
horizons were removed and stored.

Topsoil Stockpile

Topsoil is presehtly being stored within areas of
the permit boundary (see Plate 2-2). It is the Co-
op intent to consolidate Piles #3 with Pile #4; to
utilize Pile #2 which is principally rock and un-
sultable as a growth media as rip-rap where ever
the need arises; and to relocate Pile #1 which is
primarily rock to the site of Pile #/ to be used

as a top dressing upon final reclamation.
The Piles have been consolidated (Appendix 3-D).

Plans involving topsoil storage can be labeled as
"short term" or long term" depending on comple-

tion of activities in each area and the reclamation
schedule presented. These piles should be consider-

ed "long term".

Short-Term Topsoil Storage Areas

19



Short-term stockpiles of topsoil will be for
areas to be reclaimed almost immeadiately upon
cutting and at final grade. Topsoil will be

regdistributed promptly to minimize natural de-

gradation processels.

Long-Term Topsoil [Storage Areas

During any\new construction of areas that will

be used for uration of the mining opera~
tion within th ermit area, topsoil will be

collected and sthckpiled. The topsoil will be
used later for pgoskmining reclamation of the

abandonment areas.

Topsoil Protectfion

The short-term|topsoil stockpile will be

sprayed with water or temporamily vegetated
to retard erosjon. The long-te topsoil

stockpile will| be protected by the\following
operational stpps:

A stable purface will be provided an

RS

area outzside the influence of active
operationg.
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Short-term stockpiles of topsoil will be for
areas to be reclaimed almost immeadiately upon
cutting and at final grade. Topsoil will be
redistributed promptly to minimize natural de-

gradation processes. No short-term piles are antici-

pated at this time. If a need arises, a site-specific
plan will be submitted prior to disturbance.
Long-Term Topsoil Storage Areas

During any new construction of areas that will
be used for the duration of the mining opera-
tion within the permit area, topsoil will be.
collected and stockpiled. The topsoil will be
used later for postmining reclamation of the

abandonment areas.

Topsoil Protection

The short-term topsoil stockpile will be
sprayed with water or temporarily vegetated
to retard erosion. The long-term topsoil
stockpile will be protected by the following
operational steps:

A stable surface will be provided in an

area outside the influence of active

operations.
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As a stockpile is completed, it will be
"left in a rough condition to minimize ero-
sion.,

Stockpiles will be situated out of drain-

ages to prevent water erosion.

Storage piles will\be vegetated with qﬁick-
growing, soil~stabilizing plants, \Reﬁege-
‘tation will involve the immediate seeding

of stockpiles topsoil ‘during the next plant-
ing 36éson with the seed mixture recommended
in a report on vegetation and_piant com-
munity analysis (See Attachment 2A Seed List)
in compliance with the requirements of the’

appropriate land management ageney.

- Signs will be posted to protect the stock-
piles from accidental use as fill or from
other inadvertent ﬁaterial contamination.
The establishment of noxioué plant gspecies

will be prevented.
The stockpiled'topsoil will not be removed or

otherwise disturbed until required for the re~

distribution operation on a prepared, regraded

21



disturbed area.

8.8 PLANS FOR REDISTRIBUTION OF SOILS

Prior to topsoil redistribution, regraded land will
be scarified by a ripper-equipped tractor. The
ground surface will be ripped to a suitable depth
in order to reduce surface compaction, provide a
roughened surface assuring topsoil adherence, and
promote root penetration. Steep slope areas which
must remain after abandonment will receive special
ripping to create ledges, crevices, pockets, and
screes. This will allow better soil retention and

vegetation establi

Within a suita time perigd prior to seeding, top-
soll will”" be distributed on ;;égi'to be reclaimed.
During this time, the topsoil wili e allowed to
settle and attain equilibrium with it;\Qetural en-
vironment. This procedure will be follo;é&\for areas
in which facilities such as roadbeds, mine paddy.and

building sites are to be abandoned.

Topsoil redistribution procedures will ensure an ap-

proximate uniform thickness consistent with the pro-
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disturbed area.

&.8 PLANS FOR REDISTRIBUTION OF SOILS

Prior to topsoil redistribution, regraded land will
be scarified by a ripper-equipped tractor. The
ground surface will be ripped to a depth of 14"

in order to reduce surface compaction, provide a
roughened surface assuring topsoil adherence, and
promote root penetration. Steep slope areas which
must remain after abandonment will receive special
ripping to create ledges, crevices, pockets, and
screes, This will allow better soil retention and

vegetation establishment.

Within a ten day period prior to seeding, top-
s0il will be distributed on areas to be reclaimed.
During this time, the topsoil will be allowed to
settle and attain equilibrium with its natural en-
vironment. This procedure will be followed for areas
in which facilities such as roadbeds, mine pads, and

building sites are to be abandoned.

Topsoil redistribution procedures will ensure an ap-

proximate uniform thickness of 6 inches as stated in the
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reclamation plan. Topsoil will be redistributed in the fall of the

year (Oct.) suitable for establishment of permanent vegetation.

To minimize compaction of the topsoil following redistribution, travel

on reclaimed areas will not be allowed. After topseoil has been applied,
surface compaction will be reduced by using a D-6 Crawler tractor
and harrowing to a 4" depth. This operation will also help prepare

a proper seed bed and protect the redistributed topsoil from wind and

water erosion.

Co-Op Mining will exercise care to guard against erosion during and
after application of topsoil and will employ wood fiber mulch and
tacifiers to ensure the stability of topsoil on graded slopes. The
specific methods to be implemented will be defined in the attached
interim Plan. The soil stabilization methodology that will be used
includes the placement of crushed and heavier material at the toe of
roadfill slopes, and the random placement of large rocks and boulders
on the surface. This procedure will enhance the microclimate as

well as make the reclaimed area more aesthetically compatible with

the undisturbed surroundings.
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undisturbed surroundings.

8.9 NUTRIENTS AND SOIL AMENDMENTS

Phosphorus
Nitrogen
Soil ph and salinity

501l texture

Chemical analysis for micronutrients will be con-

ducted by testing soil extracts from the redistribut—
ed material. All necessary fertilization or neutra-
lization, as determined by soil testing, will be done

according to the final Reclamation Plan.

8.10 EFFECTS OF MINING OPERATIONS ON TOPSOILS,

NUTRIENTS, AND SOIL AMENDMENTS

Since the Co-op Mine is an underground mine, the im-
pact of mining on soils will be minor overall. The
impacts of surface operations and mining facilities

on soil resources consist of coverage of soil by land-
fills and refuse, disturbance of soils during construc-
tion activites, erosion created by removing vegeta-

tion, reduced forage growth due to nutrient degrada-
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posed reclamation plan. Topsoil will be redistribut-
ed at a time of the year suitable for establishment

of permanent vegetation.

To minimize compaction of the topsoil following re-
distribution, travel on reclaimed areas will be
limited. After topsoil has been applied, surface
compaction will be reduced by using appropriate
equipment running at a suitable depth. This opera-
tion will also help prepare a proper seed bed and
protect the redistnibuted topsoil from wind and

water erosion.

Co-op Mining will exerclse care to guard against

erosion during and after\gpplication of topsoil and

\

will employ the necessary measures to ensure the
Y

e “

P . 3
stability of topsoil on gradé@ slopes. The gspeci-

fic methods to be implemented‘hill be defined in the
attached Interim Plan. An examﬁig'of the soil stabili=-
zation methodology that might be ; ed includes the
placement of crushed and heavier material at the toe

of roadfill slopes, and the random placement of large

rocks and boulders on the surface. Thls procedure

will enhance the microclimate as well as\ make the re-

claimed area more asthetically compatiblé\with the

23



tion, reduced livestock capacity, and particulate

emissions to the air.

The areas in which soil has been disturbed to date
within the permit area, includes the loadout area,
future offices, shops and substations, roads, por-
tal areas, and the topsoil storage areas. Addi-
tional acreage may be disturbed in the future if
Co-op elects to proceed with certain projects it is

considering.

8.11 MITIGATION AND CONTROL PLANS

Detailed Interim Reclamation Plans (Appendix 3-=C )
are attached and are part of the Bear Canyon Mine
Reclamation Plan in regard to stockpiling and long

and short term plans and goals for final reclamation.

Co-Op is committed to take whatever steps ace necessary to

minimize loss of soil through erosion. Whenever rills or gullies

become in evidence, Co-Op will *fill, regrade, rip rap and re-
seed, tackify, and mulch. This work will commence prior to
significant loss. (Rills and gullies, less than 9").

25
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CO-0OP MINING COMPARY

P.O. Box 1245
- Huntington, Utah 84528

(801) 748-5238
Coal Sales (801) 748-5777

February 8, 1985

Utah Division of Oil, Gas & Mining
355 West North Temple

#3 Triad Center Suite 350

Salt Lake City, Utah 84180-1203

Attention: Dr. Dianne R. Nielson, Dir.

RE: 788.12,2,(d) Incedental
Bounagary Revisions

Dear Dr. Nielson:

Co-0Op Mining Company, Bear Canyon Mine ACT/015/025,#2, Emery
County  Uizh, formally requests under UCA-40-10-1 et seq. UMC regula-
tion 788.12,1,(d) an incidental boundary change Bear Canyon Mine
permit area. The change is noted and delineated on attachment Figure
3-4A(1) and on Plate 3-4A. The incidental boundary change encompasses
an area of 1.5 acres which is less than 1% of the existing permit

area.

This area is necessary to stockpile topsoil and will preclude the
unnecessary disturbance of additional tand in Bear Canyon considering

this area is presently disturbed.

Co-0Op feels that the existing surity agreement is adequate to address
this additional area. This assumption is based on the fact that there
are no new structures, road, and/or facilities within the 1.5 acre

area. Co-Op anticipates reclamation of the area, Fall of 1985, The



. area was covered by the existing subsidence inventory and lies within

the existing permit area of potential subsidence influence zone.
1 have included a copy of the pitan for your personal review,

| appreciate your consideration of this matter.

Sincerely, —_

n )
- (

/ a /
—F 7 jetera (&
Melvin A, Coonrod
Permitting and Compliance

njc/mc
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SOIL, SURVEY AND INTERPRETATIONS
VEGETATION SURVEY
for
CO-0OP MINING CO.

At the request of Wendell Owen, representing CO~-OP Mining Co.,

and the San Rafael Soil Conservation District, the Soil Conser-
vation Service performed a soil and vegetation survey on proposed
mine property in Huntington Canyon. The surveys were designed to
comply with the March 1979 Permanent Regulatory Program Requirements
of the office of Surface Mining Reclamation and Enforcement,
Department of Interior.

The survey covers approximately 23 acres on Bear Creek in luntington
Canyon, Emery County, Section 25, T16S, R7E, SLBM. The soils are
shown on. the attached map. Each soil is identified with a three
letter symbol, and the pattern and extent are shown by the soil
boundary lines on the map. It should be noted that the entire
survey area had been disturbed from previous mining activities.
Therefore, the soil characteristics were projected from the surrounding
areas. All areas having the same symbol are essentially the same
kind of soils. There may be small areas of other soils included
within the delineation that are slightly different. The soils

are named but have not been correlated. When the overall county
survey is completed, small areas may become inclusions in other

map units. Some names may change also. Included at the end of

the report are the engineering uses and interpretations of the soils.
The soil horizonation symbols, procedures, and nomenclature are

as defined in the Soil Survey Manual (Ag. Handbook No. 18), National
Soil Handbook of the Soil Conservation Service, and Soil Taxonomy.

SCS range conservationist, George Cook, visited each described

soil in the survey area in November and recorded present vegetation
and productivity according to ecological site analysis methods

of the Soil Conservation Service., Present vegetation was recorded
by percentage air dry weight. Estimates were made of annual
production and range condition for the 1980 growing season.

These findings are included in this report and the ecological

sites identified on the soil map accompanying the soil report.

Most of the soils in the survey area are used as rangeland and
wildlife habitat except where mine disturbances have occurred.

On areas that have similar climate and topography, the kind and
amount of vegetation produced on rangeland are closely related

to the kind of soil. Effective management is based on the relation-
ship between soils and vegetation and water.

-1 -



In this survey area the soils are grouped into ecological sites.

An ecological site is an area or areas of rangeland or woodland
uniform enough in climate, soils, drainage, exposures and topography
that it supports a definite plant community that will produce a
specific amount of vegetation. The kind of vepgetation is generally
the combination of plants that grew on the site before the range

or woodland was affected by grazing, cultivation or otherwise
altered and is called the potential vegetation. Normally the
potential vegetation is the most productive combination of range

or woodland plants that a site can support. Potential plant
communities for the Bear Creek Canyon area obtained from clipping
data, is not yet available from the Bureau of Land Management.

As climate is a major factor in determining the potential plant
cormunity different climatic regime have been defined to facilitate
the grouping of soils into ecological sites and the naming of
gites, In this survey area there are two climstic regimes used.
These are defined generally as follows:

Upland Climatic Regime « The average ananual precipitation is 12

to 16 inches. Approximately 35 to 40 percent comes during the

summer months. The growing period usually begins about April 1

and lasts until the first of November until moisture is depleted

or the plants mature. The freeze-frec season is 100 to 130 days,
. o

and the mean annual temperature is 47 to 50" F.

Mountain Climatic Regime - The average annual precipitation is 16
to 20 inches. Approximately 35 percent comes during the summer
months. The growing season begins in the later part of April and
lasts until the middle of October or until moisture is depleted
or the plants mature. The freeze-free season is 80 to 110 days

i o
and the mean annual temperature is 44 to 47 F.

Range management requires a knowledge of the kinds of soil and of

the potential natural plant community. It also requires an eval-
uation of the present range condition. Range condition is determined
by comparing the present plant community with the potential natural
plant community on a particular range site. The more closely

the exisitng community resembles the potential community, the better
the range condition. Range condition is an ecological rating only.
It does not have a specific meaning that pertains to the present
plant community in a given use.

The objective in range management is to control grazing so that the
plants growing on a site are about the same in kind and amount as
the potential natural plant community for that site.

Such management generally results in the optimum production of
vegetation, conservation of water, and control of erosion. Sometimes,
however, a range condition somewhat below the potential meets

grazing needs, provides wildlife habitat, and protects soil and

water resources.

More detailed information is available in the Price Field Office of
the Soil Conservation Service._ 92 -
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SOIL LEGEND

Soil Symbol . 8oil Mapping Unit Name
D2E Datino bouidery fine sandy loam,

5 to 20 percent slopes
D1G Datino very stony fine sandy loam,
55 to 70 percent slopes

DESCRIPTION OF THE SOILS

D2E Datino bouldery fine sandy loam, 5 to 20 percent slopes.

This Datino soil is very deep and well drained. It occurs on
moderately steep alluvial fans and some sloping flood plains at
elevations of 7,100 to 7,140 feet (2,165 to 2,177 meters).

This soil formed in alluvium and colluvium derived mainly from
sandstone and shale. The average annual precipitation is 14 to
16 inches (36 to 41 centimeters). Mean annual air temperature
is 42 to 45 degrees F. (5 to 7 degrees C.), mean annual soil
temperature is 44 to 47 degrees F. (6 to 8 degrees C.), and the
average freeze-free season is about 80 to 110 days.

Slopes are 5 to 20 percent and mostly east facing. They are
short and concave-convex.

Vegetation is dominantly pinyon, Utah juniper, salina wildrye,
squirreltail, big sagebrush, Douglas-fir, and Rocky Mountain
juniper.

Included in mapping are small areas of a similar soil except
with 20 percent gravel and cobbles in the surface layer.

In a typical profile the surface layer is brown, bouldery fine
sandy loam and cobbly loam about 10 inches (25 centimeters) thick.
The subsoil is light brown very stoay loam about 28 inches

(71 centimeters) thick. The substratum is light reddish brown
cobbly fine sandy loam to a depth of 60 inches (1.5 meters) or
nore,

Permeability is moderate. Available water capacity is 6 inches
(15 centimeters) to a depth of 60 inches (1.5 meters). Organic
matter content in the surface layer is & percent. Effective
rooting depth is about 60 inches (1.5 meters). Surface runoff is
medium and erosion hazard is moderate under potential native
vegetation and high if vegetation is removed and the soil is
left bare. Erodibility is low. This soil is used for range,
wildlife habitat, and mining operationg.
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-Taxonomic classification is loamy-skeletal, mixed Typic Haploboralls.

A typical pedon of Datino bouldery fine sandy loam, 5 to 20 percent
was described on . the cut about 200 feet east and 1100 feet south
of the NW corner of Section 25, T168, RIE.

.'All --0.to 2 lnches (0 to 5 centimeters) brown (10YR 5/3)
bouldery fine sandy loam, dark brown (10YR 3/3) when moist;
moderate fine granular structure; loose, very friable, slightly
sticky, nonplastic; common very fine to medium, few coarse roots;
10 percent boulders, 10 percent stones, 5 percent cobbles, 10
percent gravel; slightly calcareous; moderately alkaline (8.0);
abrupt smooth boundary.

"Al2 == 2 to 10 inches (5 to 25 centimeters); brown (LOYR 5/3)
cobbly loam, dark brown (10YR 3/3) when moist; moderate medium
granular structure; soft, friable, slightly sticky, slightly

‘plastic; common very flne to medium, few coarse roots; 10 percent

cobble and 10 percent gravel; moderately calcareous; moderately

alkaline (ph 8.2); clear smooth boundary.

B2 - 10 to 38 inches (25 to 96 centxmetera); light brown
7.5YR '6/4) very stony loam, brown (7.5YR &4/4) when moist; weak
medium subangular blocky structure; slightly hard, friable,

-slightly sticky, slightly plastic; common very fine to medium

roots; 1 percent boulders, 30 percent stone, 10 percent cobbles,
20 percent gravel; moderately calcareous; strongly alkaline
(ph 8.5); abrupt wavy boundary.

Cl -- 38 to 60 inches (96 to 152 centimeters) light reddish
brown (5YR 6/4) cobbly fine sandy loam, reddish brown (5YR 4/4)

2 when moist; massive; soft, very friable, slightly seticky, non=

Wit 3 A

'plasnic- few very fine and fine roots; 10 percent cobbles, 5

percent gravel, strongly calcareoua- strongly alkaline (ph 8. 6)..



D1G Datino - Rock outcrop complex, 55 to 70 percent slopes,

This map unit is on very steep canyon sideslopes. Slopes are
short and concave-convex, Elevation is 7,140 to 7,600 feet

(2,177 to 2,318 meters). The average annual precipitation is 14
to 16 inches (36 to 41 centimeters). Mean annual air temperature
1s 42 to 44 degrees F. (6 to 7 degrees C.) and the average frost-
freeze season is 80 to 110 degrees.

This unit is 75 percent Datino very stony fine sandy loam, 355
to 70 percent slopes in single and concave areas and 15 percent
rock outerop on ridges.

Included in this unit is about 10 percent of a shallow soil that
is about 6 to 15 inches in depth, associated with the Rock outcrop.

The Datino soil is very deep and well drained. This soil formed

in colluvium derived mainly from sandstone and shale. Slopes are

55 to 70 percent and east facing. They are short and concave-convex.
Vegetation is dominantly pinyon, Utah juniper, Rocky Mountain
juniper, salina wildrye, Douglas-fir, curlleaf mountainmahogany.

In a typical profile the surface layer is brown or yellowish
brown, very stony fine sandy loam about 16 inches (41 centimeters)
thick. The subsoil is very pale brown, very stony sandy clay

loam about 20 inches (51 centimeters) thick. The substratum

is very pale brown, very stony silty clay loam to a depth of more
than 60 inches (152 centimeters).

Permeability is moderate to 36 inches (91 centimeters) and

moderately slow below 36 inches. Available water capacity is 6.5 inches
(16 centimeters) to a depth of 60 inches (1.5 meters). Organic

matter content in the surface layer is about 4 percent. Effective
rooting depth is about 60 inches (1.5 meters). Surface runoif

is rapid and erosion hazard is high under potential native

vegetation and very high if vegetation is removed and the soil

is left bare. Erodibility is low. This soil is used for range,
wildlife habitat, and wmining operation.

Taxonomnic ciassification is loamy-skeletal, mixed Typic Haploboralls.

A typical pedon of Datinc very stony fine sandy loam, 55 to 70
percent slopes was described on the bank about 150 feet north

of the old mine portal about 300 feet north and 300 feet east of
the SW corner of Section 24, T16S8, R7E,

All == O to 3 inches (0 to 8 centimeters); brown (1OYR 5/3)
very stony fine sandy loam, dark brown (10YR 3/3) when moist;
moderate fine granular structure; soft, very friable, nonsticky,
nonplastic; many very fine, few medium and course roots; moderately
calcareous; moderately alkaline (ph 8.4); abrupt smooth boundary. .
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A12 == 3 to 16 inches (8 to 41 centimeters); yellowish brown
(10YR 5/4) stony fine sandy loam, dark brown (10YR 3/3) when moist;’
weak medium granular structure; soft, friable, nonsticky, non-
plastic; many very fine and fine, few medium and coarse roots;

2 percent boulders, 10 percent stones, 10 percent cobbles, 10
percent gravel; moderately calcareous; moderately alkaline
(ph 8.4); clear smooth boundary.

B2 -« 16 to 36 inches (41 to 91 centimeters) very pale brown
(10YR 7/3) very stony sandy clay loam, pale brown (10YR 6/3)
when moist; weak medium subangular blocky structure; slightly
hard, firm, slightly sticky, plastic; common very fine and fine roots;
many fine pores; 2 percent boulders, 15 percent stones, 15
percent cobbles, 10 percent gravel; moderately calcareous; strongly
alkaline (ph 8.6); abrupt wavy boundary.

Cl -- 36 to 60 inches (91 to 152 centimeters) very pale
brown (10YR 8/4) stony silty clay loam, light yellowish brown
(10YR 6/4) when moist; moderate medium and coarse subangular
blocky structure; hard, firm, sticky plastic; few very fine and
fine roots, common fine pores; 2 percent boulders, 10 percent
stones, 10 percent cobbles, 5 percent gravel; strongly calcareous;
strongly alkaline (ph 8.9).



. DESCRIPTION OF PRESENT VEGETATION

Upland Stony Loam (Pinyon~Juniper) Ecological Site

Two inventories of the Upland stony loam (P-J) ecological sites
in the Bear Canyon area recorded the following vegetation as
a percentage of air dry weight:

1) Pit 1, SWk, Sec. 24, T16S, R7E. This site relates to
the D1G soil.

2) Pit 2, NWY, Sec. 25. T16S, K7E. This site relates to
the D2E soil.

Percent
Crass and Grass-like Plants Pit 1 Pit 2
Indian ricegrass 5 5
Salina wildrye 25 10
Squirreltail 10
. Sedge 2
Needleandthread 2
Muttongrass T 1
Forbs
Buckwheat 1
Mustard 1 2
Aster 1 2
Other 2 2
Crytantha 2
Stickseed 2
Trees and Shrubs
Rubber rabbitbrush 5
White fir 5
Douglas fir 5 5
Pinyon pine 30 25
Juniper 10 10
Rocky Mountain juniper 10 5
Curlleaf mountainmahogany 5
Big sagebrush ° 5
Elderberry 5
. Total annual Production (estimated
in pounds/acre) 900 1500
Ecological rating Good Good



Notes:

Inventories were completed in November, 1980, making
forb identification very difficult. The vicinity of

Pit 2 appeared to have been burned in early 1900's.
These sites were in a transition zone between upland and

mountain climates.




Appendix 8.6.1 Chapter 8

April 24, 1985
“Ev"(‘,--.-‘ R Y N
Wendell Owen -
Co-op Mining Company . e

pc Oo BOX 1245
Huntington, Utah 84528

Dear Mr, Owen:

Pursuant to your request, please be advised that C,0. P, Coal
Development Company bereby grants permission to Co-op Mining Company
to store top soil, as needed or requested by the State of Utah, on C, 0. P,

property in the ball park area at Bear Canyon,

C,0.P, COAL DEVELOPMENT CO,

/ s \.' /’ .
BY %gﬂ/{ (/Z /é"/zj/

A/ice.  President
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-Summary of Ditch Sizes-

All ditches are triangular "V ditch” with 1:1 side slopes. (See Plate 7.1 for
typical,)

Rip Rap Depth Depth
Flow(cfs) Vel, (fps) Size** Slope (%) Of Ditch  Of Water

D-1R 10.2 6.8 6" 6.0 2'-0" 1'-6"
D-2R 12,1 6.8 6" 6.0 2'-o" 1'-6"
D~3R 10.4 6.8 6" 6.0 2'~-0" 1'-6"
D-1U 1.5 3.5 N/R 4.0 1'-3" 0'-9"

D-2U 1.5 3.9 N/R 5.0 1'-3" o'9"
D-3U0 6.1 5.5 4" 5.0 1'-9" 1'-3"
D-4U 11.8 6.6 6" 5.0 2' -0 1'-6"
D-5U0 .9 3.5 N/R 7.0 1'-0" 0'-6"
D-6U .9 3.5 N/R 7.0 1'-0" 0'-6"
D-7U0 10.3 6.6 6" 5.0 2'-0" 1'-6"
D-8U 2.3 4.4 N/R 6.25 1'-3" 0'-9"
D-90 1.8 5.0 4" 8.3 1'-3" 0'-9"
D-10U 1.5 5.7 6" 18.0 1'-o" 0'-6"
D-11U 7.6 7.9 9" 14.0 1'-6" 1'-Q"
D-1D .8 4.0 N/R 9.0 1'-o" 0'-6"
D-2D 1.5 5.5 4" 10.0 1'-3" 0'-9"
D~-3D 1.0 5.2 4" 15.0 1'-Q" 0o'-g"
D-4D 4.8 5.3 4" 6.25 1'-6" 1'-o"
D-5D 7.2 6.2 6" 6.4 1'-9" 0'-9"
D;6D 1.2 4.4 N/R 6.25 1'-3" o'-9"

*6" freeboard added to required flow depth.
** see Plate 7.1 for location of rip rap.
N/R - not required



-Summary of Culvert Sizes-

Required
Flow(cfs) Vel.(fps) Rip Rap Slope (%) Diameter Headwater*+

C-1R 10.2 9.5 12" 8.0 18" 27"
C-2R 12.1 9.5 12" 8.0 18" 36"
C-3R 16.4 9.5 12" 8.0 18" 27"
C-1U B.8 12.3 24"+ 15.0 30" 18"
c-2u 1.5 8.4 9" 15.0 15" 9"
C-3Uu 7.94++ 5.7 6" 5.0 12" _ 36"+
C-4U 6.1++ 5.1 6" 5.1 10" 36"*
C-5U 6.1++ 5.0 N/R 4.8 10" 36"*
C-6U -9 4.4 N/R 3.7 10" 12"
c-70 10.3 | 9.7 12" 8.3 120 *xx (18") 27"
Cc-8U 8.8 13.0 24"+ 15.0 18" 24"
c-9u 1.5 8.0 i 7.3 15" 9"
C-~1D 1.5 10.9 16"+ 20.0 15" 9"
Cc-2D 4.8 9.6 12" 12.0 18" 15"
C-3D 1.2 5.2 6" 4.2 12" 9"
60" CMP 231.2 13.8 24" 3.4 60" 12"

*When capacity of culvert is exceeded flow continues down ditch to next
culvert.

**From invert elevation.
***Existing 12" CMP to be replaced with 18" CMP at 8.3% slope.
+ Energy dissipating device could be used instead of rip rap.

++ A two foot high check dam of rip-rap is used to develop the headwater
necessary for maximum flow through the culvert, excess flow continues down the
ditch.

N/R - Not required
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Design Parameters Determination Procedure

Listed below are the various parameters, along with and the procedures
used to obtain them, which were supplied to the computer programs used in
calculating the runoff hydrographs and routings and the ditech and culvert
sizings.

The equations used in the Hydro Plus III - SCS hydrograph program are

listed this section, 7.2.5.2 Diversion Structures. The parameters that were

used are as follows:

Basin Area - the areas where calculated, using a planimeter, from those
outlined on Plate 7-5,

Basin Curve Number - this $SCS runoff curve number was estimated using "a
Guide to Hydrologic Analysis Using SCS Methods", Section 5. This
section is included in the reference section. The soil of the mine
plan area is best described by soil group "C". For the undisturbed
areas the land use description is "woods or forest land" and the
hydrologic condition "fair". Using these description a curve number
of "73" was obtained. For disturbed areas the curve number "82" was
used,

24~Hour Precipitation - the precipitation amounts for the various storm
frequencies came from E. Arlo Richardson's "Estimated Return Period
for Short-bDuration Precipitation in Utah", the Hiawatha area.

Average Basin Slope - the slopes of the various areas outlined on Plate
7-5 were derived by dividing the total change in elevation by the

hydralic length.
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Hydralic Length - this length, also from Plate 7-5, is the length from the
area outlet or mouth to the divide or point of highest elevation.

Basin Lag - this value was computed by the computer program with the
computer using a minimum of 15 minutes.

The hydrograph reservoir routing program used the appropriate runoff
hydrograph routed through the appropriate sedimentation pond, "A" or "“B". Pond
capacity per elevation and spill way capacity were determined from the cross
sections and criteria shown on Plates 7-2 and 7-3.

From the parameters listed above, the computer program was able to
generate runoff hydrographs. From these hydrographs the peak or maximum flow
was used in the sizing of the ditches. For sizing the ditches and culverts
the parameters used are as follows:

Ditch Depth - . various ditch depths were tried, in 3" increments, until a

depth was found that would handle the the maximum flow.

Culvert Diameter - the diameters were obtained by field measurement,
unless noted otherwise. If the flow was larger than could be handled
by the culvert a check dam 2' high of rip-rap is used to develop
headwater for maximum flow through the culvert, excess flow continues
down the ditch.

Manning Coefficient - the coefficients came from Van Te Chow's
“Open-Channel Hydralics," For corrugated metal pipes and flumes,
n=.023; for natural channels-straight, full stage, no pools with
weeds and stones; n=.035.

Slope - for ditches the total change in elevation was divided by the total
length, both values were obtained from Plate 7-1. For culverts the

slope was obtained from field measurements.
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To determine the headwater necessary for maximum flow through the various
culverts the orifice computer program was run for the different size culverts
being used in the mine plan area. The equations used in the program are listed
on the individval printouts. The parameters supplied the programs are as
follows:

D - diameter of culvert size being considered.

C - the ooefficient of contraction for orifices was obtained from King and

Brater's "Handbook of Hydralics".



RIPRAP REQUIREMENTS




RIPRAP

Where the velocity of flow exceeds 5 fps but is less than 15 fps riprap
will be placed. The size of riprap used will be based on the following graph,

by Peterka. For flows above 15 fps an energy dissipating device will be used.
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RE&EM CONSULTANTS, INC. * 5280 SOUTH 320 WEST, SUITE E.160  * MURRAY, UTAH 84107 . PHONE /801)263.3419

ENGINEE T

January 3, 1985

Department of Natural Resources

Division of 0il, Gas, and Mining
355 West North Temple, Suite 350
Triad #3

- Salt Lake City, Utah 84180-1203

Attention: Mary Boucek

SUBJECT: Interim Report on the Ground Water Hydrology Study for the Co-op
Mine, Bear Creek Permit Area, Emery County, Utah. -

Gentlemen:

The following interim report is presented for the purpose of summari-
zing the present status of the ground water study program outlined in our
correspondence to your office, concerning Chapter 7 requirements and dated
September 11, 1984 and October 25, 1984,

The following outline addresses UMC Section 783.15 and UMC Section
817.13. Following our discussion of the requirements of each of these
paragraphs we include a brief outline of our future scope of work based on
the results of our information gathered to date.

UMC 783.15

a.l Ground water, .perched or static, has not been encountered by our
subsurface investigations to date. Two additional exploratory holes,” WM-A -
and WM-B, have heen drilled subsequent to those included with the Octobar
25, correspondence. These holes have been drilled at the Tocations indi-
cated in our most recent correspondence to you on this subject dated October
29, 1984, Neither of these exploratory holes encountered water.

s oo ain i RIS

3.2 These cannot he assessed to date for reasons given in paragraph a.l
ahove,

a.3 This item cannot he assesed at this time for reasons given in para-
graph a.l above,

a.4 To date 6 water samples have been- analyzed for 13 parameters each
for the purpose of obtaining water quality base-line data and for correla-
tion purposes. Three have been obtained from subsurface sources (roof seeps
and sumps) within the Bear Creek “ine and three have been obtained from

ANCHORAGE FAIRBANKS JUNEAU tRVINE SALT LAKE CITY
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SUUrCEeS outside tne mine ana within the permit area. w0 water samples have
been obtained from any of the nine drill holes drilled to date.

b.  This paragraph cannot be addressed at this time due to the lack of
encounter of ground water to date.

Section UMC 817.13

Exploration holes drilled for the intent of determining the ground
water occurrences for the purpose of this study which encounter ground water
shall be cased with two-inch diameter PVC pipe, slotted at the appropriate
depth(s) and backfilled within the annular space with free-draining sand or
gravel backfill to no more than three feet from the ground surface. The top
three feet will have the annular space filled with cement grout to affect a
permanent water-tight seal at the ground surface. The PVC casing will be
fitted with a threaded coupling at its top, which will be glued on. The
threaded coupling will allow use of a threaded cap for protection from sur-
face contamination, between sampling intervals, of the ground water encoun-
tered. Drill holes treated as per the preceeding will be regarded as
temporary ground water monitoring wells. On completion of their use for
this purpose, the protruding PVC will be cut off flush with the ground
surface and the inside of the casing backfilled with sand or gravel backfill
up to three feet from the surface. The top three feet of the PVC will then
be filled with cement grout to affect a permanent seal.

Ground water monitoring holes inclined above horizontal will be cased
with slotted PVC at a diameter as near to the drill-hole size as feasible
since granular backfill cannot be placed. Surface sealing of the annular
space between the PVC and the drill-hole wall will be with a fast setting
cement grout or resin to hold the PVC casing in place and to effect a sur-
face water seal if required by site conditions.

SUMMARY OF INVESTIGATIONS COMPLETED AND MODIFICATIONS TO ORIGINAL PROPOSED
SCOPE OF WORK:

Our initial hypothesis stated that: the ground water regime in the
permit area is predominantly fault controlled and that the ground water
table and/or major aquifers lie appreciably below or outside areas affected
or which will be affected by present or future, planned mining activities.

The results of the exploratory drilling to date have substantiated this
hypothesis to a limited extent. However, additional data is needed. Three
drill holes are currently planned at locations shown on the attached map of
the site. Two of these, WM-C and WM-D, represent relocations of these two
sites originally located on our previous correspondence to your office dated
October 29, 1984, The third, to be referred to as WM-E, will be located at
the portal area of the Bear Creek Mine. We expect the total lineal footage
of these three drill-holes, combined, to be in the area of 400-500 feet.

Co-op is currently negotiating with several local drilling companies for

SISV -
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Aritiing of tnese noles,  Aad1tional noles will not e added untll the re-
sults of these test holes are analyzed.

Additional sampling and water quality analyses of roof-seeps within the
mine is planned, particularly the fault area, located several hundred feet
within the portal area.

A series of excavations or shallow holes are also intended to be loca-
ted in several locations of concentrated overhead roof-seeps and in several
of the permanently dry roof areas of the Bear Creek Mine to determine the
site specific lithologies and their possible effect on these roof seepage
conditions.

Radioactive isotype analyses of water obtained from several roof-seep
areas are also being considered to determine the approximate duration of the
underground containment of the ground water which is currently emerging as
roof-seepage.

Enclosed also are seven copies of the revised geologic map of the Bear
Creek permit area, labeled as Plate 3.4-1.

Please contact us if there are any questions or comments concerning the
above,

Sincerely Yours,

R&M CONSULTANTS, INC.

N ewseree.

Lamonte Sorenson
Senior Engineering Geologist

LS/1jp
Att.
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APPENDIX 3-5-8A

SUBSIDENCE

MONITORING PLAN




It is proposed to install two permanent subsi;&ence monitoring points,
one at each end of the property, to allow for an on-going evaluation
of subsidence or other mining-related surface impacts. The stations
shall be monitored at nominal 6-month intervals, for changes in ele-
vation, tilt or rotation. In addition, a field investigation shall be
made at least once per year, and any obvious subsidence or mine
related surface effects will be noted and located on a map. A copy
of the results of the subsidence survey and map will be avléilable
for inspection at the office, and a summary of the survey results

will be sent to the Division within 60 days following the final survey

for the year.

It is proposed to use the SMS, or Subsidence Monitoring System, des-

cribed in detail in the following pages. This system is available

commercially, and if approved by the Division, the program will
be implemented in the Spring/Summer of 1985, The monitoring program

will continue for a minimum of one year after mining ceases on the
'--——‘—“"-ﬁ--_.._._________-—_

permit area. Location of monitoring stations are shown in Fig. 3-3A

attached.

During the operation , all owners of property within the area that
could be impacted by subsidence shall be notified by mail six months

prior to mining beneath their property and be informed of:

1. Specific areas mining will take place

2. Dates of underground operations that could cause subsidence

in the area.



3. Measures to be taken to prevent and or control adverse
surface effects.

R, CE . L . \/!.‘

Co-Op Mining Co. furthur commits to the following course of action %

should subsidence cause any material damage or a reduction in value 6‘/"6

.

_of structures or land. _ _ o _ O*’?(:ﬁ

1. Restore, rehabilitate, or remove and replace, to the extent

technologically and economically feasible, each meterially damaged
structure, feature or value promptly after the material damage from
_su'gbsidence is suffered, to the condition it would be in if no subsidence

had occurred and restore, to the extent technologically and economica-

ly¥

5

-foreseeable use as a result of such subsidence to a condition capable

feasible, those surface lands that were reduced in reasonably

-of supporting before subsidence; or

-2, Purchase the.damaged structure or feature (except structures
or features owned by the. person ‘whc_) conducted the underground coal
~mining activities) for its pre-subsidence fair market value. The person
conducting the underground coal mining operation shall promptly,
after the material damage or reduction in value or reasonably fore-
seeable wuse from subsidence occurs, to the extent technologically
and economically  feasible, restore the purchased structure or the
structure owned by the person conducting the underground mining
-oper‘ations, restore those surface lands that were materially damaged

or reduced in value or reasonable foreseeable use by such subsidence,



to a édnditfd'ri'ééb:able and approporate of supporting ‘the str\-u_(':tuf*é,:
and any othér foreseeable uses such surface lands were capable of
supporting before mining. Nothing in the paragraph shall be deemed
to grant or authorize an exercise of the power of condemnation or
the “right of eminent domain by any person engaged in underground

coal mining activities; or

3. ;:Compensate the owner of any surface structure in the full
amount of the diminution in value resulting from subsidencé, by
purchase prior to mining of a noncancellable premium prepaid ‘insur#
ance policy or other means ébpr‘oved by the Division as assuring
before mining begins that payments will occur; indemnify every person
owning” an interest in the surface for ail damages suffered as a
result of the subsidence; and, to the extent technologically and econ-
omically feasible, fully restore the land to a condition capable of
maintaining reasonably foreseeable uses which it could support before

subsidence.



SUBSIDENCE . MONITORING SYSTEM

Introduction: =~ The Subsidence Monitoring System. (SMS) is a complete

subsidence and surface 'effects monitoring system for  underground
coal mines. The system consists of a monitoring tower and graduated
base plate, which, when proper‘iy:instal'l-e—d, alléws for easy measure-
ment of elevation changes, as _well' as magnitude and direction of
tilt and rotation of the station. The SMS stations can be purchased
separately and owner-installed, or they can be purchased with in-
stallation included. Precise sur‘veyin'.g is required for initial set-up,

as with all monitoring stations.

Purpose: The SMS is designed to assist underground coal operators
to comply with “the requirements of the - subsidence monitoring and
protection portion of the Surface. Mining Regulations administered
under the Office of Surface Mining (and .related State Agencies) and

the 43 CFR 3246 regulations under the Bureau of Land Management.

This station offers complete "subsidence" or "surface effects" data
for undermined areas, by facilitating the measurement of elevation
change, degree ;md direction of tilt, as well as rotation. Most sub-
sidence stations are nothing more than a survey point and provide
only data on elevation changes, completely ignoring the other common
surface effects of underground mining - ground tilt and rotztion.
By determining all applicable surface effects, and correlating such
effects with known mining conditions, the operator has a much better
chance of predicting potential surface effects of the operation, and

Supporting tnose predictions as required.

The question of subsidence has long been a '"grav area'”", naot only

in the industry, but particularly in the regulations. Laws require

prediction (and generally monitoring) of mine subsidence; however,

until recently, no definite guidelines or criteria have been pushed by



the agencies. This is chdnging with the . advent of the "Permanent
Program Approvals" required by _the surface mining agencies, and
the gradual "maturing" of the agencies themselves. The SMS is design-
ed to allow an operator to get into-and remain in compliance “with
the “regulations, &and’ 'when"-'properlyr\'impl‘emented;:'--'-rhis system is guar-
an.te_ec:' to comply  with' the reguirements of the law and provide ade~
quate data to allow reasonable prediction of surface :effects  from

underground mining. - . } e T Lo o

The 'SMS sta’t'ioﬁs are -~ initially somewhat mbre “costly”"@nd complicated
than - conventional subsidence -monitéring "points", however, not only
~will they provide more complete and reliable data, they will also
result in cost savings as the monitoring program continues. The follow
ing is a partial list of-the positive attributes of this system:

(1) Permanent installation.

o (2) Elevations can be shot directly “from “tong

dvifé'té'n&e,; redicing "rf;é{m\:";c‘i\;éf_‘f'aﬁd Field costs.
(3) Station monitoring " -(6—th'er than ﬂejl'é\./ation)
requires only a plumb-bob and 60' of string,
reducing time and effort from pé(’:ki'hg" survey

‘instruments over the mountainous terrain. = L7

(4) ° Station monitoring can be done in comjunciion
with required field inspections and/or aerial

flagging visits.
(5) The system works extremely well with an
aerial monitoring program, reducing survey

time and costs.

(6) Provide measurement of elevation, as well



BoeT s as magnitude and ' direction 2 of ‘ground  tilt-+~mz~2-

and/or rotation.

(_7) ' Me€ts” or ‘exceeds agency guidéFihes. = 7

IRt e PR ST Y e - =

(8) Assures continued compliance, even- if require-
ments are. more strictly enforced: or made -

more stringent.

The SMS is. proposed -to the industry. for. two main.reasons: .-~

1. To provide for-complete ~and reliable: data on the actual

surface effects of underground-mining. -

2. To provide data that will enable companies and agencies
to better predict possible surface effects of underground
- mining under various cover and extractions conditions,

B
-

With reliable data, it. is conceivable that this pr*oér-am could ultimate-
ly result in the ability to predict that ndé surface effects will occur
under certain mining conditions, possibly eliminating the need for
further monitoring in. the future. Thus,. the ultimate goal of the SMS

may very well ‘become the elimination of ~its heed "under certain cir-

cumstances.
Principle: The SMS is” designed to serve as a permanent subsidence
monitoring point. 1t can either be uséd 'in conjunction with a conven-—

tional elevation survey, or with elevations determined from an aerial
survey. |In addition to providing an elevation base, this station
readily displays direction and magnitude of tilt and/or rotation.

The following procedure should be followed each time the station

is checked:

(1)  An elevation should be determined at the center of the base plate

This can be accomplished by:

~2- 2/8/85



(a) A conventional level:survey from a knowrn, undisturbed

benchmark.

(b) Shooting the station from a distant, known benchmark and

calculating the new elevation by use of the vertical angle;

(c) Performing an aerial survey to determine new elevations;
Note that the SMS lends itself very well to {a) & (b) a-
bove, both of which require a minimum of manpower and

time. . . . o Tl T

(2) An inspection of the surface around and between stations should

be made, and any possible subsidence effects should be noted.

(3) A plumb-bob should than be hung-from the -hook inside the sta—
tion cap, and -;allowed “ta . swing:_freely :about 1/8" above the
bese plate: If the -point of "the -bob hangs directly over the
center of the base plate, no tilt has oc:cur'red, If the plumb-bhob
point rests outside -of:the -base :plate: centér, the direction of

-.tilt can be closely estimated-from -th‘g-:"__-.'.comba-ss_ on the base plate,
and the degree of tilt can be read directly off the concentric

rings on the plate. Record the results and;-

T U
{4)  Remove the plumb~bob. Next, tie one end of the 50' - 60' string

onto the south reference point and stretch the line through
»-~: the station legs, tying 4t:off orccthe north reference point. - {The

~-- --kine should be free:and taut between--the-points.) Now observe
the location of the line in relation 1o the .morth-south line on the
base plate. 1f the tines coincide, no rotation  has occurred.
If the line does not match the base plate north-south line,
the degree and direction of rotation can be readily determined
from the compass on the plate. It should be noted that the
direction of rotation will be opposite to that shown on the com-
pass. (Example: h; the line matches the N 15 E bearing line on

the plate, the degree of rotation is 15 , and the direction of



actual rotation is N 15 W.) . . ...

(5) Record all results and proceed to the next station.

PR - —t
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A great deal of time and effort can be saved by locating several (or
all) of the SMS stations in view of a single benchmark or reference
station. In this manner, vertical angles can..be shot to all visible
stations from a wminimum number of set-ups. The stations are made
to allow for direct . readings over a long .distance,. eliminating. the
need for a rodman to go to each station. This allows for completion
of the elevation survey:in a single step, eliminating the need to pack
a transit or. level to each of the st_._:—xtiohs. The only apparatus required
for the rotation and tilt determinations .is the plumb-bob.and 60' of

string.

The SMS system is _-eve'n further® simplified when. used in conjunction
with an aerial survey. Once initial elevations ~are determined, all
that lis-required .is a .visit to each station,de_dnstall: (or check) the
aerial flagging -~ of course, the tilt.and x_rota}_;i..pn'shouid be monitored
at this time, with elevations..to _be.de.ter'mi_né_d.,_‘.durj-_i-ng -the -aerial survey.

In this . situation,. no transits. or levels. are..needed--at,all,  beyond

the initial installation.



S-.o 7" . SUBSIDENCE _MONITORING SYSTEM
SPECIFICATION SHEET

- &' aluminum tower, graduated 'in 0.1% intervals, " painted red

and white with black numerals. Note: Tower is 8' long, aliowing

for 2' in ground: S

- 6.28" diameter, aluminum baseplate; imscribed-in 15° compass in-

crements.and 3° tilt indicator. ’

!

1t - - North Reference Point S - SR e
1 — South Reference Point

1 - Plumb—bob Hook ' S ‘

1= 2" X“4" Brass Name Plate - =% T , -‘

& f1.> Concrete for “Insfaliation (Provided d.nly"with installation pack-
age) ; Dot g T ' Cee LT Mo T
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sources ogulsiae the mine ana within tne permit area. o0 water samples have
been obtained from any of the nine drill holes drilled to date.

b. This paragraph cannot be addressed at this time due to the lack of
encounter of ground water to date.

Section UMC 817.13

Exploration holes drilled for the intent of determining the ground
water occurrences for the purpose of this study which encounter ground water
shall be cased with two-inch diameter PVC pipe, slotted at the appropriate
depth(s) and backfilled within the annular space with free-draining sand or
gravel backfill to no more than three feet from the ground surface. The top
three feet will have the annular space filled with cement grout to affect a
permanent water-tight seal at the ground surface. The PVC casing will be
fitted with a threaded coupling at its top, which will be glued on. The
threaded coupling will allow use of a threaded cap for protection from sur-
face contamination, between sampling intervals, of the ground water encoun-
tered. Drill holes treated as per the preceeding will be regarded as
temporary ground water monitoring wells. On completion of their use for
this purpose, the protruding PVC will be cut off flush with the ground
surface and the inside of the casing backfilled with sand or gravel backfill
up to three feet from the surface. The top three feet of the PVC will then
be filled with cement grout to affect a permanent seal.

Ground water monitoring holes inclined above horizontal will be cased
with slotted PVC at a diameter as near to the drill-hole size as feasible
since granular backfill cannot be placed. Surface sealing of the annular
space between the PVC and the drill-hole wall will be with a fast setting
cement grout or resin to hold the PVC casing in place and to effect a sur-
face water seal if required by site conditions.

SUMMARY OF INVESTIGATIONS COMPLETED AND MODIFICATIONS TO ORIGINAL PROPOSED

SCOPE OF WORK:

Our initial hypothesis stated that: the ground water regime in the
permit area is predominantly fault controlled and that the ground water
table and/or major aquifers lie appreciably below or outside areas affected
or which will be affected by present or future, planned mining activities,

The results of the exploratory drilling to date have substantiated this
hypothesis to a limited extent. However, additional data is needed. Three
drill holes are currently planned at locations shown on the attached map of
the site. Two of these, WM-C and WM-D, represent relocations of these two
sites originally located on our previous correspondence to your office dated
October 29, 1984. The third, to be referred to as WM-E, will be located at
the portal area of the Bear Creek Mine. We expect the total lineal footage
of these three drill-holes, combined, to be in the area of 400-500 feet.

Co-op is currently negotiating with several local drilling companies for

ISR
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aritiing or these holes. Aaditional noles wiil not be added until the re-
sults of these test holes are analyzed.

Additional sampling and water quality analyses of roof-seebs within the
mine is planned, particularly the fault area, located several hundred feet
within the portal area.

A series of excavations or shallow holes are also intended to be loca-
ted in several locations of concentrated overhead roof-seeps and in several
of the permanently dry roof areas of the Bear Creek Mine to determine the
site specific lithologies and their possible effect on these roof seepage
conditions.

Radioactive isotype analyses of water obtained from several roof-seep
areas are also being considered to determine the approximate duration of the
underground containment of the ground water which is currently emerging as
roof-seepage.

Enclosed also are seven copies of the revised_geologic map of the Bear
Creek permit area, labeled as Plate 3.4-1.

Please contact us if there are any questions or comments concerning the
above.

Sincerely Yours,
R&M CONSULTANTS, INC.

Lamonte Sorenson
Senior Engineering Geologist

LS/1jp
Att.
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PLANS FOR REDISTRIBUTION OF SOILS

Prior to topsoil redistribution, regraded Tand will be-scarified by a
ripper-equipped tractor. The ground surface will be ripped to a 14"
depth in order to reduce surface compaction, provide a roughened surface
assuring topsoil adherence, and promote root penetration. Steep slope
“areas which must remain after abandonment will receive special ripping to
create ledges, crevices, pockets, and screes. This will allow better soil
retention and vegetation establishment.

Within a 1C day time period prior to seeding, topsoil will be distributed
on areas to be reclaimed. During this time, the topsoil will be allowed to
settle and attain equilibrium with its natural environment. This procedure
~ will be followed for areas in which facilities such as roadbeds, mine pads,
" and building sites are to be abandoned. '

Topsoil redistribution procedures will ensure an approximate uniform thick-
ness consistent with the proposed reclamation plan. Topsoil will be re-

distributed at a time of the year suitable for establishment of permanent
vegetation.

To minimize compaction of the topsoil following redistribution, travel on
reclaimed areas will be limited. After topsoil has been applied, surface
compaction will be reduced by using appropriate equipment running at a
suitable depth. This operation will also help prepare a proper seed bed
and protect the redistributed topsoil from wind and water erosion.

Co-op Mining will exercise care to guard against erosion during and after
application toptopsoil and will employ the necessary measures to ensure the
stability of topsoil on graded slopes. The specific methods to be imple-
mented will be defined in. the attached Interim Plan. An example of the soil
stabilization methodology that might be used includes the placement of
crushed and heavier material ar :}. e of roadfill slopes, and the random

placement of large rocks and boulders on the surface. This procedurc will

RECEIVED

MAY 77 1985 - 5/10/85
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Chapter 7, Hydrology

Groundwater hydrology

7.1 Scope

Co-op Mining Company's Bear Canyon mine has no springs
or seeps within the permit area. However, there is

an old reservoir of contained water within the mine
itself. This water has in the past discharged out of
the mine in compliance with NPDS requirements. This
underground water appears to be recharged on a local
level directly proportional with the spring snow-melt
or excessively heavy thunderstorms; this would indicate

a local recharge through surface fractures.

7.17.1 Methodology

Co-op is committed to monitor any seeps which
are encountered in the normal course of mining,
however, in order to avoid small contained basions
of water which have little or no ability to recharge in
& reasonable time frame, only those seeps or springs
which méintain a 25gpm flow for 48 hoqrs will be
monitored. In addition, Co-op has agreed to monitor a
small intermittant spring adjacent to the Huntington
City Spring (Bear Spring). It is believed this spring
is a result of 'backed up' or contained water which
the collection system in the Bear Spring will ‘not

accommodate. HMonitoring is designed to determine flow

in gpm, temperature, ph, t,d,s, iron, magnesium and



phogphates. Flow is determincd by the actual measur-
ment of the stream, depth times width times 2/3
velocity, or whenever feasible, a timed filling of

a gallon container will be used as a more accurate

determination. The other parameters will be determined .

by a certified laboratory.




CHAPTER VII

7.1 Groundwater Hydrology
7.1.2 Existing groundwater resources con-
sists of a spring near the.mouth of Bear
Canyon (not within the Mine plan area)
that is owned by the city of Huntington,
the water from which is piped to that city;
a small intermittant spring in thg same
proximity as the Huntington Spring; a spring
just off ffom Huntington Canyon called Birch
Spring; and two small springs in Trail Can-

yon_(See Plate 7.1 for location of springs).

7.1.2.1 Regional Groundwater Hydrology
(See Appendix 7-4)

7.1.2.2 Mine Plan Area Aquifers; (See

Appendix 7-A)

7.1.3 Groundwater Developnent and mine

dewatering

7.7.3.1

The small stream of water observed by the



Division (less than 5 gpm) was encountered
by the applicants predecessor and continued
to run from the abandoned mine during the

interim period.

- It originates in the old workings to the North
of the present portal in the form of a gene-
ral dripping from the roof. The quantity
varies with the variations in the rainfall
outside} The area is close to the surface

as described in the following:

e in entering the mine that Co-op will
be going into, it appéars that the faults
evident in that mine underground are tight,
and the water is only near the canyon wells.
In other words, near the entry, near the por-
tal, not further in. There is no evidence

of water further in. I don't believe that

at that locality there is precipitation re-
charging the aquifer, so I am of the opinion
that the mining operation will not affect

the discharge of the spring."
Bruce Kaliser, State Hydrologist--1980

A map of the underground workings is includ-

ed, and shows the area in which this water




originates. Plate 3-4 . Also Sec.7.1.3.2,
7.1.5, and 7.1.6.

7.1.3.2 Mine Dewatering

The water from the mine will be accumulated
in an underground storage tank and utilized
for dust control for roads and surface coal
facilities (See Chapter XI), and for the

mine bathhouse.

This will be periodically monitored for quali-
ty and quantity. Co-op Mining Company has
water rights for this purpose at the Trail
Canyon portal and currently has an applica-
tion before the State Water Rights Division

to change the point of diversion to the Bear

Canyon portal. (Appendix 7-B)
T V.4 Effects of Mining Operation on Groundwater

Relative to the subsurface waters, it is Co-op's
contention that the mining activity will have
no adverse impact on existing aquafers. This
contention is supported in testimony by Bruce

N. Kaliser, Utah State Hydrologist and leading



authority - 18th June, 1980 - Cause Number
Act 015/025. |

"In brief, my conclusion is that it

is highly unlikely that the mine plan

as presented to me by the Co-op Company
would interfer with the quantity or
quality of any of those springs, particu-
larly the one in question, the Bear Canyon

Spring.!#®

In essence, the Co-op contention that the mine
activity will have no adverse impact is based

on the expert testimony of the state's fore-

| most authority. However, if the state is in
error in this matter, the Co-op has committed
~to and has indemnified the users of said springs
that the Co-op will take whatever action is

necessary to mitigate any foreseeable impacts.

*Transcript - June 18th, 1980 - hearing of the
Board of 0il, Gas, and Mining, Page 62 - Cause
Number ACT/015/025-Appendix 7-A

7.1.5 Mitigation and Control Plans




In the event that the quality of water at the
Big Bear Creek Spring site decreases.below'the
standards set by the Utah State Board of Health
for ‘culinary water, or in the event that the
quantity of water at the Big Bear Spring de-
creases in flow 25% below the flow for the month
immediately preceding, in any 30-day period;
or 50 percent below the average flow for the

lpreceding 180 days in any 180-~day period and
such decrease cannot reasonably be accounted
for as being a result of a lack of precipita-
tion or other causes unrelated to Co-op's Min-
ing activities, then Co-op shall in accordance
with this Agreement undertake such action as
may be necessary to obtain water from some
other source, and place said water into the
culinary water system of City in such gquantity
and quality as would replenish the flow and
quality that has Been lost with the same quanti-
ty of water, the quality of which passes the

- standards of the Utah State Board of Health
for culinary water. Co-op agrees to use all
reasonable diligence to take the requifed

actlon or make the required replacement of a

permanent'acceptable-nature4as'rapid1y'as feasi-



ble, not to exceed one year, unless a greater
time is required by law, and further‘agrees
to maintain such temporary measures until
permanent measures are completed, at Co-op's
sole expense.

Excerpt; Huntington Spring Agreément (See Ap-

pendix 7-C).

~Alternate water supply:

Co-op Mining Company presently owns 300 +

shares in the Huntington-Cleveland Irrigation
Company and will purchase additional shares if
at some future time it becomes necessary to re-
place water rights.:

Indemnity:

Co-op Mining Company carries liability insurance
that includes water wells & springs. (See Appen-
dix 2-C)

7.1.6 Groundwater Monitoring Plan

Co~op Mining Company does commit to monitor any
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ground waters encountered during normal mining
so long as the flow is in excess of one gal/
min. over a period of forty-eight hours. Flow

of less than one gal/min. or flows which do

‘not sustain themselves for over forty-eight

hours are determined to be small isolated per-

ched aquafers of no significance.

Co-op has provided data from the Castle Valley

Special Service District on;Huntington Spring.
This spring is the property of the Service
District and Co-op has indemnified the District
of any disruption of this spring which is a

result of mining activities.

The only other spring in the area is a small
intermittent spring in the sanme proximity of
the Huntington Spring. Co~op will monitor

this spring when flows are ﬁresent.

Surface Water Hydrology
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UMMC 817.43 Hydrologic Balance: Diversions and Conveyance
of Overland flow, Shallow Ground Water and Ephemeral Streams

Erosion protection measures for the undisturbed and disturbed
drainages flowing off the upper pad, across from the fan

and the portal area must be detailed to show that erosion
will be avoided.

REPLY

An updated map shows the requested detail. ( Plate 7-2 )

The disposition of the undisturbed drainage above (uphill
from( the portal area is unclear. Is there an undisturbed
diversion planned or will undisturbed drainage be routed
into the sediment pond?

REPLY

— — . e e

The dr;inage referred to above pasaeé through the uppermost
road culvert that is under both the top part of the
ascending portal road and that.paft of the road that turns
back to the intake portal, in the same manner that the
undisturbed drainage to the North of the portal pass
through the other road culverts. These culverts are
identified aé reference f11 on the hydrologic reference
map. |

The undisturbed diversion for theupper storage pad and
substution area flows south and then west while the
disturbed diversion for this same area appears to flow

the opposite direction. Please clarify.

REPLY

The appéarénce is correct. They do flow in opposite
directions. The purpose of this is to avoid having the
disturbed area runoff flowing through the undisturbed
hollow to the south, or the runoff from the undisturbed
area flowing through the holluw below the fan that has

been changed to a disturbed area. This can be accomplished

by using the correct slopes and grade levels for the upper

pad.



UMC 817.43 Hydrologic Balance: .cont.

It is unclear where the drainage from the crusher facility

acceas road goes; please clarify.

REPLY

It passes onto the méin road that pdases the truck loading
area, and thence to the méin sedimentation pond. Please | ?
refer to updated\map (copy included).

Disturbed drainage from the south end of the crusher pad

is routed via culvert to the bathhouse pad, At the point

of the culvert on the bathhouse pad, no indication of
how this drainage will be routed is shown. Please clarify.

 REPLY

The entire bathhouse pad is disturbed area and will slope

toward its entrance to the adjoining road and thence to

the main sedimentation'pond. The runoff from the downspout
in particular.-will flow along the side of the bathhouse

entrance as shown on the updated map (copy included).

The outflow from the 18 inch culvert running under the
coal stockpile pad where it intersects Bear Creuk appears
prone to obstruction. from sediment deposits in the _
creek bed. How will this outflow be maintained and kept
free of obstruction?

REPLY
' monthly ;
This will be inspectedyand after each major storm or other

runoff event and cleaned as required.




7.2 : Scope

Co-op Mining Company, in preparation of the Bear
Canyon Facility, has cohsulted and contracted work
from Vicking Engineers, Horropks'Engineering, as
well as relied heavily on the expert testimony of
Bruce Kaliser. The following preceding firms and
individuals worked closely with the Division of
0il, Gas, and Mining to ensure the siéing, loca~
tion of all Drainage and Sediment structures on
CoQop Bear Canyon Mine properties to protect the
integrity of all surface water which passes

through the mine site.

In addition, Co-op Mining has worked out a compre-
hensive monitoring Plan with sample points both
above and below the Mine operation so that any

problems will be readily corrected.

7T.2.1 Methodology

Co-op has committed to monitor surface water monthly

;7 &Y

in two locations on Bear Creek (see Plate ) ).
The same methodology as indicated in 7.1.71 will be
utilized. In addition to the Bear Creek Samples-

Co-op is presently monitoring Trail Creek- above and

10
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below that area which is disturbed due to mining

activities.

7.2.2

7.2.2.1
7.2.2.,2

7.2.3

7.2.3.1

7.2.3.2

7.2.4
Te2edial

Co-op is

Existing Surface Water Resources

Appendix 7-D Regional Hydrology
Mine Plan Area Hydrology  See Ap-
pendixes 7~E, 7-F, 7-G, Plate 7-1

Surface Water Development, Control
and Diversions Appendixes 7-F, 7-G
Plates 7*1, 7*2, 7“3

Water supply See 7.1.3.2

Sedimentation control structufes and

diversions See Appendixes 7-F, 7-G

Plates 7-1. 7-2! 7—3

Effects of mining on surface water

Hydrologic Balance

committed to protecting the hydrologic

balance as witnessed by the numerous diversion

and sediment control structures on the pro-

perty.

During any construction phase in a natural

environment the potential of gepredation of

1




surface waters is present and unfortunately
does occur through the inadvertant erosion of
eiposed s0il during periods of run-off. Again,
Co-op has and is presently addressing this pro-
blem through straw berms, sediment catch basins
and ponds and by diverting disturbed and un-

disturbed run-off.

. In addition, Co-6p has implemented an extensive
interim revegetation program in October, 1983
wherein soil tackifiers and mulches were uti-
lized to stabilize the soil until the vegeta-

tion is established.

12



7.2.4.2 Quality of Surface Waterp

The occurance and quality of water in the region
is highly controlled by geblogy The majority of
the Mine Plan Area is strong structurally and con-
8ists of the same geologic formatlons. It is pre-
sumed that mining activities will have little ad-
verse impact on the aerial hydrologic system. Thé
only dralnage Whlch in the present permit are as
Bear Creek. All surface facilities is located
Qithin the lower hélf of this drainage. A1l Dig-
turbed area drainage will be directed through a
sediment pond unless it is specifidally excluded
'and permitted as such, small ares exemptions etec.
Unless unusual flows are encountered in the mine,
it is not expected that any mine water will be di-
rectly discharged into the drainage. In thisg évént
the necessary NPDS permits would be obtained and

the necessary parameters met,

The quality of water on the Top -(North) portion
of the Permit srea is excellent. . However, when
this water flows across the various Macos shale
format: s the quality desinagrates at an excel-
lerated pace. Bear Crenk heads on a massive

mud slide at the head of the canyon and. is a

13




vert poor to marginal quality, by the time it is

congolidated into a stream.

7.2.5 Buffer Zone

Co-op is committed to maintain a minimum of a

50 foot Buffer Zone wherever possible, Unfortunatly
the restrictions of the Canyon and the utilization

of old existing disturbances; roads, Pile areas, etc,
make a Buffer Zone unobtainable in many areés. When-
ever the 50 foot Buffer Zone must be encroached,
Co-op has contacted the Necessary Regulatofy agencies
to obtain permission. In addition, Co~op is commit-
ted to not only reclaiming disturbances along the
creek, but td actually enhance the riparian Zone.

(See attachment)

14



7.2.6 Surface Water Monitoring

Presently Co-op monitors Trail Creek above the mine
complex at the site of Trail Canyon Weir and at the
South end of the culvert which passes the water
under Huntington Canyon Highway below the mine com-
plex. In Bear Canyon, Bear Creek is monitored above
the mine- below Bear Creek Falls and below the mine
at Beaver Creek Weir W-4. The water is tested for
iron, maganess, susupended solid and the flow, plt
and temperature are recorded. During times of heavy
snow and/or ice, a portion of the channel is exposed

to determine if any flow is present. Standard flow

determinations are used in the case of the weirs -
the depth is correlated to the appropriate chart.
Co-op will provide an annual summary sheet

that will include surface water gquality and quantity
data in a consolidated, clear manrer sufficient_to
identify seasonal variations and meet the require-
ments of UMC 783.16, (example is attached herein)

(Table 7-1)

15



APPENDIX 7- A
UNDERGROUND HYDROLOGY
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BEFORE THE BOARD OF OIL, GAS AND MINING
DEPARTMENT OF NATHRANL RESOURCES
in and for the STATE OF UTAH’

- - - - - - - - - - - - -

IN THE MATTER OF THE )
APPROVAL OF NOTICE CF )
INTENT AND RECLAMATION) CAUSE NO. ACT/015/025
PLAN SUBMITTED BY )
CO-OP MINING COMPANY. )

BE IT REMEMBEREb that on the 18th day
of June, 1980, a hearing was held before the Board
of 0il, Gas and Mining in the above-entitled matter
and said hearing was taken before Athena Moore, a
Certified Shorthand Reporter and Notary.Public in
and for the State of Utah, holding Utah C.S$.R. License
No. 88, commencing at the hour of 10:20 a.m. in
the Wildlife Resources Auditorium, 1596 West North

Temple, Salt Lake City, Utah.
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Q Please give Qx your name and addreab
and by whom you: are cmpLO)ed? _ ‘
A Bruce N. Kallser, WSl“Nilé-Way;i;
Salt Lake City. mploved by the State of Utah
DlVlblon of Utah (Geological and Mlnural Survey
Q (By Mx.'lelght) You have heard the
teatlmony n“fore the Board thxs mornxng and vau
have some comments to make relatlve tq thxs and-
ﬂ)our own experience in the area? : B

A Yes, Bricfly, my work consisted of

of the sites of the three Spfings;Beur Canyon,
Little Bear Canyon, and Birch.Spfing\iu'this
vicinity in question. | |

Examination of'thé existing mine
to,which'they wiil enter and expand and the
geology in the vicinity of the field. This was
done about a month agb at the request of Castle
Valley Special Services’District.

In brief, my conclusion is that it

to me by the Co-op Company would interfere with
the quantity or quality of any of those springs,

particularly the onc¢ in question, the PBear (anyon

~examination of the litérature, a field examination

ts highly unlikely that the mine plan as presented.

L e i PR el i oo
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sSpring.

Q What do vou base this conclusion on?
A I Base thut on the hydrogeologic roegime

which T believe prevails in the vicinitv. The
i
source ot the spring is the Star Point Sandstones.

There 1s a very predominant northeast striking
Juint and fault system that they parallel. The

water contributory to this spring exists in my

~opinion to the north of the mine in the area of

the Gentry Mountain. [ believe that faults are
a guiding, a strong guiding influence to the
migratory pattern of groundwater regime in this
arca. But in c¢ntering the mine that Co-op will
he éoilu; Into, it appears that the faults ovident
in that mine underground are tight, and water is
only a distant ncar the canyon wells. In other
words, ncar the entry, near the portal, not further
in. There is no evidence of any water further
in. _ :

1 don't believe that at that locality
there is precipitation recharging the aquifer,
and so 1 am eof the opinion that the mining operation
will not affect the discharge of the spring.

Now [ do have other data. T've looked

at rhe date. 0 believe what's bheen presented here

O3
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this morning [ have not been given copies of what
vou have. | don't know for # tact that [ have
seen ovcrythiﬁg invidcntical fadhion that you have
been presented.  But 1t's prohqbly the same dutﬁ
that 1 have been provided by the improvement
klihf]‘ict and the mipne. ,

Q Mr. Kaliser, if you look at Protestant's
Exhibit No. 2, could you kind of draw a fault line

for the Board and tell them where you think the

fault: are to the mining operation, and f(rom what
[ understand, vou are 5aying that the faults are
so tight in the area of the mine that there is no
migration of water through the fault system, am
I correct?

A At the elevation of the mine, the
fault gauge is sufficlently tight, and the relicf,
the runoff that would occur in the vicinity of the
mine, | don't bcelieve on would get a contribution
at that point. ['m not saying that the faults--
quite opposité—~1'm not saying that the faults Jdon't
influence the groundwater pattern, but ['m saving

that there is no evidence from what 1 see of the
faults and in the mine that that is having any
influence on the vertical migration of water down

to the water table. There 13 no water tahle n

(S
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the mine.
Q [s the Star Point Formation which is
[ understand is the water formation in this
ured, is above or below the‘coal aeam?
A Bclou the coal seam. - The coal scum
s Ln fhu Blackhuwk, so thb mine is in the Blackhawk.
I Jdo belteve there is hydraulic connection there

between most of those formations because of that

very prominent joint pattern that exists in this

part ot tle platecuu.  And, of coursesg This ared,

of is right

this vicinity that we are speaking
in the pfeﬁent vallcey fuult.zone, so there arve
individual tault strands. Some of which are
tdentiticd on existing geologlic maps and some
of which are in the field. [In other words, identitied
faults not herctotore mapped and some showing
presently on maps. |

Q Approximately how muny'faultﬁ are there
in the vicinity of the mine?

A I

-

1 the vicinity of the mine I would say
there could be three.

MR. BOX: Could you put them on the
exhibit?

THE WITNESS:  This map 1s sufticiently

small 1n scale. 1 could, with a.iittle time, but

VY
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I don't know if you want mc to take up that time.

This 1s the larger scale.

MR. M INTYRIE: Ar@ they running
northeast?

THE WITNESS:  They are about North 10
Degrees LBast, They nfc about vcrtical in attitude.

MR, McINTYRE: And what about
displacement? |

FHE WITNESS: Displacement, we've
measured in the.mine displucements of two and a
half feet, four feet two inches and one foot three
inches in cach case down to the east-toward the
canyon and th;\ strikes that we measured varied
from North 8 kast to North lllhast. These were
all taken in the mine underground.

The greatest fault appears to be at
about 600 feet west of the mine portal, the
existing mine prtal. |

Now if that fault maintains its strike,
it would not strike into the spring and examination
of the immediate vicinity of the spring reveals no
trace of the lault, interestingly enough. [t docexs
show tlu;t the water is cmergiag fromw joints lron
this which are parullel to the fault, but T think

interestingly enough, no fault is seen within the

66
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1 immediate vicinity of the spring. You can sce
2 seepage being emitted from three distinct joints
3 at the spring site.. So it's Quité an interesting
4 _;;it.uution. |
51 T'm golng to sketch on here some of the
6| faults. I can do that, although the scale is such
7 that vyou can't iold me to it. Birch Spring which
8] is just around the corner, it's actuafly slightly
9 'northwest‘of Bear Canvon, but it is around the
10 corner, cliffwise, and appears also to be.emitted
LR} from a shear zonec, a zone of closely shaped faults,
12 | but not distinct displacement. I can't observe
13  any distinct fault disblaccments. [t's an areda
14 that's highly deformed and has created this
15 very prominent joint set, but you don't nced
16 displacement to create the channels, the secondary
17 permeability roots. A
18 MR. DANIELS: Can you hypothesize
19 that this point produces the actual charge into
20 the spring is from horizonﬁal movement through
21 the joint at or in the Star Point frem areas to
22 the north or to the west?
23 THE WITNESS: I think what happens to
24 the north.where princiﬁally'tho spow accumulates on
25 Gentry Mountain, therc is a recharge that 1is
L S
7
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verticai down to the watef tﬁble through the
Blackhawk, and there is a rccﬁarge also from

those channels which are from those_drainagcs which
are lying along the joint and the fault bed. That
vertical migration fhon rcaches the Star Point and
tr@vels laterally along shear zones, prominent
joints or faults and emerges where the. topography
disects the formation. | think’ail this is happen-
ing well below the mine.

MR, DANIELS: Essentially.whqt you'ye
~aying is the water is dropping down to the next
formation below and falling in undér the mine?

THE WITNESS: Right,

MR. McINTYRE: Tn your opinion is it
highly probable cha; additiqnal activity under-
ground ip the.mine couldwactually increase the
flow of water to the spring in question?

THE WITNESS: Depending upon the
use of the water in the mine.and how they go about

mining.  It's possible. I think it would have o

negligible effegt at this site. It might have a

greater effect should they go up to the north.
MR. DANTELS: Have you got an epinton
on subsidence of the mine whether actual subsidence

ot the root of the minu would &« rect the water Tlow

ub
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to the spring?

A [ don't beljevé that subsidence would
have an effect, because I think the runoft over
the slopes ahove the mine--the rule is‘the sreater
the slope is - - and it is to the north and I
Jon 't think it would make a difference.

Thero was one or two locations within

“the mine where therce was root collapse. No water

was observed, however.
MRLODANIELS:  Thank you.
PR, CHALRMAN: Bruce, are you through?

THE WITNESS: Yes.
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WATER RIGHTS




FORM 108 ' Lxchange Application No.

..............

APPLICATION FOR THE RIGHT
OF EXCHANGE OF WATER

STATE OF UTAH

For the purpose of obtaining permission to make an exchange of water, application is hereby made to

State Engincer, based upon the following showing of facts submitted in accordance with the requircments of
Sec. 73-3-20, Utah Code Annotated, 1953,

The post office address of the applicant is _M__8,62-_E,.G,ar_f_ie_l_d_-.Av_e__'_.S.LC-,___U_‘t,.'_-_g.4__:]-:],@ _______________
The right wo be exchanged was acquired by __Application No, 35836 (93-1067)
- (Give application No., certificate No., l)e_'cree, stock purchase, or other identification.)

The quantity of water is Q.25 . second-feet, or acre-feet,

The period of use from danuary. 1 ... to Decamber. 33 . , inc.
(Month) (Day) (Month}) (Day)

The period of storage from Jto e e e e e , Inc.
(Month) (Day) (Month) (Day)

The direct source of supply is __Tunnel tributary to e

in Emery .. county.

The water is, or was, to be used for the following purposes: S

et Arrigation  SE4 ned Sec, 22, T168, R7E, SLM

................................. i, ' ,Total 10 acres.

THE FOLLOWING EXCHANGE IS PROPOSED

025 sccond-fector .. acre-fect of water represented by the foregoing right will be delivered
from. .. dJanuary 1 to_.___ December 31 __ incl. of each
(Month) (Day) (Month) (Day)
year, to satisfy other rights, into - atapoint®
_________ N79! & E75! from the SW gor. Sec, 24 T16 R7E SLM
In exchange for the water delivered and described in par. 10, there will be _ . second-fect
OF e acre-fecv divertedtrom ) U 10
L .. (Month) _ADuy)
e .. incl, of each year fromawell ..
(Month) (Day) {diameter and depth)
orsiveam sata point™ -

The water will be used for
Irrigation

Mining : , Total 10 _dCTES.

NOTE: The point of diversion, point of return or point of delivery must be located by course and distance or by rec- -
tangular distances with reférence to some United States land survey corner.



Form. 114
25M 4-63

IN THE .__.seventi.. « JDICIAL DISTRICT COURT,IN AND FOR THE -

IN THE MATTER OF THE GENERAL DETERMINATION o STATEMENT OF WATER .
OF RIGHTS TO THE USE OF ALL WATFR BOTH SURFACE USER'S CLAIM
AND UNDERGROUND. WITHIN THE DRATNAGE AREA OF THE CODE NO.  SERIAL NO.
SAN RAFAEL RIVER IN SANPETE AND EMERY COUNTIES = (. 93 1067
IN UTAH. t
MAP NO. ... . el

NOTE: This blank is sent to you in accordance with. Utah Law. The information called for herein will be used in con-
nection with the adjudication of water rights on the above mentioned drainage area. All questions applicable to your claim
must be answered fully, and one copy of this form must be filed with the Clerk of the District Court at ... ...
........... Castle..Dale......, Unh, within sixty (60) days from date of service of the attached Notice. A copy shall be
filed with the State Engineer, State Capitol, Salt Lake City. Failure to file the attached Suatement of the Water User's

Claim with the Clerk of the District Court within the time stated -will forevér bar and estop you from asserting any right
to the use of water from said drainage area,

1. Name of Claimant ... Chlﬂesw R S O
SGZEQQtGQrf'QldAVQRHQ ............... laterése Claimed. . F.Ull ...................
2. Address ... Salt _..L.a.k‘e...&i.t.y......U.t.a.h....&ﬁ.d_].].ﬂ ...................................................................
3. Name of particular spring, spring area; steam, well, tunnel or deain from which water is diverted is ...
Underground Water . Mine Tunnellic ... .. EMORY. .. County.
4. Priority date claimed JAN Mary .20, 1964 Dae when water was fiest used ...
Date when work on diverting system was first begun e s Date wheny diverting system was completed
.................................. eevcveees INBRUEE OF WOIK . oo e e et e

5. Class of Right (Indicate by X):
(a)........Right to surface water initiated by beneficial use before 1903 Claim No.

M. nght to underground water initiated before 1935 Claim No. ... ..o
(). Right decreed by court, cite tithe Of CASE. ... oo oo e e eeeee e
(d)‘_x___Apphcauon filed, State Engineer's Office No. 8?'835 Cert. of App. No, Election ..
(e)........ Right ‘acquired by adverse use priot to 1939 __ "' n 9.36330 ............................................................
6. Nature (Indicate by X), Amount, and Annual Period of Use (by month & day):
(a).. X, Irrigation Sec. Fe. ANC, from . APEIL. L .. w0 Qctober 31 . (both dates incl)
(b)....... Stockwatering  Sec. Fto................_.. from ... ..l d,.to ...................................... (both dates incl.)
€)oo, Domestic Sec. Ftooooo oo from... ..., (s TS (both dates incl.)
(d)........ Municipal Sec. Fto.......... ... From.. ..o 0. i LSRR (both dates incl,)
@. X MInINQ . sec 0025 from. JARUAEY 1. December. 31, (both daces incl.)
7. Direct Flow Appropriation (must be descnbéd with reference to U, S. Government Survey Corner)
(? Pmnt of diversion fromK S NORK IO MARXAXAL XS MM X W cunnelk ik . N Z.I,Q..._f.t.,...._&...}tf. ..... 320
ft, from EY% Cor. Sec. 27, T1ES, RIE, SLB&N,

......................................................................................................................................................................................
....................................................................................................................................

.....................................................................................................................................................................................

8. Where water is used for irrigation purposes:
(2) Area irrigated in legal subdivisions of land by 40-acre tract, (All sources of water for same land or lands must
b§ escilbed in each instance by name or claim number)CLAIM .............................................................................
067 on: 0.5 acre {n SEMNEM Sec. 22 55, R7E. SLDAM,

9. Where water is used for Stockwatering:
(a) Number of each kind of stock watered

.................................................................................................................

............................................................
.................................................................................................................................

......................................................................................................................................................................................

10. Where water is used for Domestic: _ .
(a) Number of families or their equivalent NV All souirces of water for same use,
(Describe by name or claim number) N VOO



11. Where water is used for Municipal Purposes:
(a) Name of city or town supplied ... ... SO PR Population ...
Number of families .. ... ... e ——— UUTUUSTT et a e Quantity of water ...
12" Where water is used for a purpose not above enumerawed:
(a) Nature of Use

13. Appropriation for Storage Purposes: '
(a) Name of reservoir .. ... BT e e e e e e e
(b) Location of reservoir by fegal subdivisions described by 40-acre traves . e e
(¢) Maximum capacity of reservoir in acre feec ... : Year construction commenced ...
Completed ... ... ; Water first used ... ... Is reservoir located on or off swreamy, ... . ...
(d) Period of Storage from ... . - e TSRO, (both dates incl.). Period of use from ... ...
[ T (both dates incl.), Maximum area in acres inundated . ... ... Max. depth i feet. .. ...
Average depth in feet, ... ... Is reservoir drained each year. ... ... Maximum number of fillings per
VeAr. ... Is reservoir ‘used for equalizing purposes... ... .. If feeder canal is used, give maximum
carrying capacity in sec. ft.. ... ’ .

14. Diverting Works: ;
(2) Sutface water diverting dam: Material composed of ...
Max, length ... ... Max, heighe .. ... Max. width at bottom. . .. Max. width
LI (o) o RN ' . ' ’
(b) Underground water diverting works: Is well flowing or pump.... .. ... ... Depth of wéll.._..__._. ...
Pooameter of well .. Length of drain.. ... ... Width of drain . ... . . Depth of drain___..........
Diamet. of drain....... .. Length of tunnel . ... .. Width of wnnel. ... .. Height of wnnel. ... .
Type of pump...__ . ........... Capacity of ‘pump_ ... .. '
(¢) Surface and underground water conveying works: Length of ditwch to first. place of use. - ... Width- of
ditch at top . ... Width of ditch at bottom............. ... Depth of water.. . ... Grade of
ditch per 1000 f.. ... .. Material through which dicch passes... et e e .. Maximum length of
pipe line to first place of vse....... .. ... RIS Diameter of pipe line ... ... ... Gieade of pipe line per
1000 feet. . ... '

15. The undersigned hereby enters his appearince and. waives service of summons or other process.

STATE OF UTAH
85, (To be used if claimant is an individual)

. (t‘/Afi‘fSMe‘(NVfﬁ?_ﬂ"/ __________ ‘bewry: tirst duly swom, upon vath deposes and says that he is the claimant

whose name appears hereon, that he has read: (h~ regoing statement of his claim and knows the contents thereof, that

he has signed the same, and thac the answers rerein are true. (s his best knowlédge and: beliel,
. , o o
! (LL‘-'/V\’.TI\:\,\L-VW L b T
' ' Signhure of Claimant

______________ e of. the above claimant, that he makes this certification on behalf of- said
claimant, that he has read the foregoing statement of claim and knows the contents thereof, and that he has signed the name
of said claimant to said siatement, that the answers set forth therein are true to his best knowledge and belief.

Subscribed and sworn to before me this ... day of ..o N9

NOTARY PUBLIC




AGREEMENT

THIS AGREEMENT entered into this QZZ day of
cgﬁuuﬂﬁy , 1982, by and between Co-op Mining Company, a
Utah partnership, C.0.P., INC., a Ut@h corporation, herein-
after jointly referred to as "Co-op", and Huntington City, a

municipal corporation, horelndfter called "City"
WITNESSETH:
THAT WHEREAS, Co-op is undertaking to develop and put

R

into operation a coal mine in Big Bear Creek Canyon, in
Emery County, Utah;
AND WHEREAS, City ‘has received in the past and is now

receiving a significant portion of its culinary water supply

e e e

from a spring in Big Bear Creek Canyon in the general prox-
imity of the proposed mining operation;

AND WHEREAS, the parties to this Agreement wish to .
cooperate with each other so as to assure that Co-op activi- '
ties will not in any manner result in a loss or diminution
of the water supply available to the City from the Spring,
the parties do hereby AGREE and COVPNANT between themselves
as follows: . ;

1. That; at the option of City, representatives of
City and the Co-op will make inspections underground in the
old Bear Canyon Mine and any\other mine operated in Bear
Canyon by Co-op, to check ﬁor“water.' ,:

2. That the City will maintain a flow meter at the
Spring site and shall take measurements from the meter on a
continuing basis so that any interference with the water
supply or diminution in the flow can be readily detérmined;
and the flow figures as measured shall be made available to
Co-op. _ | | ‘

3. That in the event that the quality of water at the L
Big Bear Creek Spring site decreases below the standards set
by the Utah State Board of Health for culinary water, or in
the event that the quantity of water at the Big Bear Spring
decreases in flow -"“gz-j'é"'"'—'below the flow for the month
immediately preceding, in any 30-day period; or 50 per cent
below the average flow for the preceding 180 days in any
180-day period and such decrease cannot reasonably be ac-
counted for as being a result of a lack of precipitation or
other causes unrelated to Co-op's mining activities, then
Co-op shall in accordance with this Agreement undertake such
action as may be necessary to_obpain water from some other
source, and place said water into the culinary water system
of City in such quantity and quality as would replenish the

' flow and quality that has been lost with the same quantity

of water, the quality of which passes. the standards of the

-1-



twg,

Utah‘State Board of Health for'cuiinetY'Water' Co op agrees.

to use all reas onable dlngane to take the required actlon

or. make ‘the required replacement of a permanent. acceptable :

nature as rdpldly as feaaible not to:exceed one . year,

unlees a grcater time is quu1rLd by law and’ further agrees
“.to manntaln such temporary measures. uatll permanent measures'

are completed at Co-op's sole expenee In the event ‘that

-water treatmcnt is. requlred to brlng the water obtained by
“Co-op up to Utah State. standards for cullnary water Co-op:
‘further agrees to pay the proportlonate share of the cosc

for ‘treatment of said water as long as the" 1nterruptlonf

~continues. In the event it is later determlned that such

decrease ln the flow:or quality of water is not a result of

- Co-op's mxnlng activ1ties City agrees to relmburse Co-op
for its reasonable and - necessary expenses 1ncurred pursuant

to this paragraph Co-op. further agrees that 1f said mining

,'operatlons dlmmnish or interfere with the flow of or quality-
- of water from the above Spring to- the extent that mechanmcalr
water ‘treatment plant is necessary, aald Co-~ op shall pay a.

petrcentage of the plant cost related to said plant propor-
tional to the water needlng treatment as a result of the .
diminution in quallty or quantity of'the Big Bear Springs, -
compared to the total water . being treated by the City. :

bo The partles further agree that the figuree of &KZAQ
" and 50 per cent relatlve to a decrease in flow of

the Big Bear Creek Spring cited in paragraph 3 above as the
trlgger for Co-op's obllgation £o replace said diminution of
flow may be altered from time to txme by mutual agreement of

‘the parties after a perlod of three years after Whlch time.

the parities will have sufficient sprlng flow data to more
accurately establish that point at which the diminution of

flow at the Spring site 18 likely to have been caused by the

Co-op's mining operations. :
5. In the event’that there is’a good faith dispute
between the parties hereto whether or not Co-op's mining

| act1v1ties are the cause of a diminished flow or quallty in

Big. Bear Creek Sprlng, the parties ahall cooperate in
taking immediate coxrrective measures reasonably necessary to
restore said flow or quality of watexr. Each party. shall

* bear one-half of the cost thereof, provided ‘that if it cam-
.later be shown that ‘said mining activities were not re-
" spongible for said diminution in flew or quality, Clty shall
. reimburse Co-op within a reasonable time from such showing

for Co-op s costs already paid. pursuant to this paragraph

and CO-op shall not be obligated to: pay ‘any additional costs

of the corrective measurea not yet paid at the time of such
showing, Further. if it can be later shown that said
mining activities were xésponsible for said diminution in
flow or quality, Co-op shall reimburee City within a reason-

v T
- - ;
N




-

able time for City's costs a‘ready paid pursuant to this
Aprecment ' ‘ 2

6. In the event of good faith dlspute between the
parties as to the cause of any diminution in flow or quality
of said Spring, the parties agree to appoint an arbitration
committee and to be bound by the decision of said committee,
This committee shall consist of five menbers: one Co-op
representative, one City representative, and three represen-
tatives chosen by the other two members. The arbitration
committee shall immediately meet and within 30 days make a
preliminary decision as to the cause of any dininution in
flow or quality of said Spring which prellmlnary decision
shall blnd the partles until rthe committee has had time to
make a full investlgatlon and reach a final decision.
Nothing in this Agreement shall be construed as depriving
either party of a rlght of action against any other non-
parties including any-insurance company issuing insurance
pursuant to paragraph 9 hereof. ﬁ

7. In the event any other mining operation or other
acgivity of any other person or entity is proposed or planned
in the area which may affect the flow of the Big Bear Creck
Spring, City will require such person or entity to sign an
agreement similar to this Agreement, bﬁnding such other
person or entlty to bear respon31b111ty for any ddverse
effect such other person's or entity's act1v1tles may have
upon the flow or quality of said Sprlng In the event any
diminution in the flow or quality of the Spring may be
attributable to the activities of_any person or entity other
than Co-op, Co-op shall have the right to establish the same
to City's reasonable satisfaction and thereby shall be
entitled to reimbursement by City within a reasonable time
from guch establishment for reasonable costs incurred by
Co-op for corrective action required under this Agreement to
the extent it is established that such other person or
entity is responsible for the dimlnished flow or quality.
In that event City agrees to look to such other person or
entity for such,corrective action as it deems necessary.

8. This Agreement shall terminate and_Co-op shall have

L

no further obligation hereunder with respect to any diminution of flow

of Big Bear Creek Spring, one year after the final termina- _

tion of Co-op's or its succegsors in interests' mining
activity in Bear Canyon.
9. In order to assure performance on its part of the

' covenants of this Agreement, Co-op agrees to insure the Clty

in an amount not less than Three Hundred Thousand ($300,000)
Dollars with a company acceptable to City which insurance
policy may be the same policy as is required by Section 40-
10~ 10(6) Utah COde Annouated

S v e




'ATTEST:

10,- In the event lega’ action 1s blought to enforee :

' the texms of this Apreement the 1os1ng perty in ,such ection o
‘agrees to pay all costs thereof 1nclud1ng the reasoneble
attorney's fees of the prevaillng perty

¥

11, Thls Agreement shall cover the proposed mlnlng i

eoperatlon on the Six Hundred Eighty (680) acres covered by
~and- descrlbed in Cduse No ACT - 015 025 before the Utdh ' |
' ‘Board of 0il, Gas and Mlning, Depdrtment of thural Reeourees,"'

1204 As a condltion to entering 1nto the . foregoxng

" Agreement, the City agrees that’ it will withdraw its protescvg.
in Cause No. ACT - 015-025 before the: Boerd of 011 Gas and
-_MLnlng, Depertment of Natural Resources of the State of oL
'_Utah and "also’ it ‘agrees that it w111 not protest the propos—
Ced mlning operation on the the Six Hundred  Eighty- (680) |
- acres as heretofore filed as a mining: plen with the, Board of-
~.0il, . Gas and Mining, Department of Natural Resources of - the
-State of Utah, or protest the 1ssuance by Emery: CounLy of

any necessary building permits or: dpprovals for Co- op 8-

‘mining operetlons in Bear Cdnyon

~'13.  The City hereby spec1f1cally reserves its rlghts :
to protest any and all gther legal remedies on all other -

'\‘mlnlng plans or proposals on Land not " anluded in the
acreage covered by this Agreement

5

14.  Co-op agrees that the transfer or assxgnment of
the premises affecting sald Spring or this Agreement- shall
not release Co-op from any obligat:ons in this Agreement
unless Huntington City has in writing: consented to said
release, which consent shall not be unreasonably withheld.

15. The parties shall not assign their Oblig&tlons or ‘
-rlghts under this Agreement without the mutual consent of

each other. : - g
0167 It is agreed by the parties that this Agreement

1

_\applies to and binds theé heirs, executors, administrators
~ successors and assigns of the respective parties hereto.

IN WITNESS WHEREOF, the gaid parties to this Agreement

_have here unto affixed their signatures, the day and year

first. above written.

CO-0P M‘.INING COMPANY

ATTEST:

| By@.ﬂ@/ﬁ"’
' ts President” B

. HUNTINGION CIJY

etretary

.




APPENDIX 7—D
REGIONAL HYDROLOGY



Chart 2-12:° HYDROLOGIC AREAS
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Chart 2
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FLOOD REGIONS
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CHART 2-15: FLOOD FREQUENCY RELATIONS FOR HYDROLOGIC AREA 7
COLORADO RIVER BASIN )
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- 2-08

Table 2-08: yAND FACTORS FOR SMALL WATERSHEDS.

rs

TYPICAL TYPICAL
GEOGRAPHIC TOCATIONS TERRAIN CHARACTERISTICS o . _LAND FACTORS
. ALLUVIAM : i
L (CLEAN)
Farmington ’ Fans from granitic uplifcs 0.3
Salt Lake Bench Lands Spits, bars, glacial till, etc, 0.8
; (DIRTY)
Sevier Valley Fans and pediment plains from = 1.0
; shale areas, etec. o
Echo Canyon Conglomerate : ' -
Salt Lake Valley . - Lake deposits - flood plain ateas 1.5
IGNEQUS -
_ (RIOLITIC - POROUS) ,
N.W. of St. George Cinder areas (Small areas) 0.5
Fish Lake area Basalt and lava flows B \\§~
Marysville Canyon Riolitic flows .- B 9.
(SHISTOS OR GRANITIC)
Bald Mountain - Uintahs Rubbled uplifts o : 0.3
Farmington Canyon Metamorphic shales™ \Em\
Batholitic uplifts - granitic 1.2

Little Cottonwood Canyon
Salt Lake City :

LIMESTONE

Logan Canyon

Hard, pure limestone or dolomite 0.5
(breaks up in blocks; talus
slopes may be present)

1.0

SANDSTONE

Brigham City

Bryce Canyon

Massive (well-cemented) 0.:

J
quartzite, etc. abundant talus
slopes - rubble piles \\\\
Friable (poorly-cemented) dirty

sand dunes way be present

2.0

IS

SHALE : '

San Rafael Swell

Green River

Sandy shale - alLermLi“g clayey 1.5
sand and shale memberg .
Clayey shale

2.5

&




Latitude: 390 391 Longitude: 111¢ 1y
. DURQATIOP‘I'

5 10 15 30 1 R 6 12 “5{:?

Min uEin Min -Min Hr Hr'__ HP,__.,. ”r., Hr ”i',,_
e o0 a6 .0 2 .3 g 57 .84 1,08 1.33
o
’ 2 2 19 .25 .34 83 .57 .70 .04 1.3% .65
m’g S| .16 .24 31 A3 54 .72 .90 .40 173 2.1
:}} 00,19 .29 .37 .51 .65 .86 1.06 1.55 1.99 2.45
Sl 28] 22 .3 a8 .66 a4 1.08 1.31 1.88 2,39 2.0
o || S0 25 38 a8 67 .85 1.3 1.40 2.07 2.67 329
® oflwo| .27 a2 53 .73 .03 124 1.50 2.0 2.0 3.65

ESTIHMATED RETURN. PERIODS FOR SHORT QURATION i’T(E'éT:PI'I'AT’i()I-I )
‘ (inches)"
Station: H*iawatha_: Elevation: 7230 -
Latitude: 39° 29 Longitude: 111 0 ° |
DURATTION

S 10 ’15 30 1 2 3 6 12 "__3'_;:-’:

Min Min Min Min Hr . Hp Hr Hr e fin
. (| 93 .4 .05 .07 .09 .24 .39 76 1.00 149
- 2 .07 00 A3 18 .23 .40 55 .95 .30 1.67
f;g s| .13 .20 .25 .35 .44 .62 .79 1.22 1.60 2.00
ifaj w| L1625 31 43 55,75 .03 1.40 1.87 2.2%
~ 5| .23 35 0 2 78 .99 119 1.69 214 2.60
:‘]" 501 .26 .40 .50 JO B8 1) 1033 1,89 2,38 2,490
“Alioo] .3 4R 600 B4 106 1.30 1.50 2.2 2.64 398

N N DI I R G TR PERLODG PO ‘»HUE{\"\ UAUi‘A‘»';'(UH VRO YR Oon
' (inchesa) o '

Station: Clear Creek Summit

Elevation:

49630

PO A oL ]
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CHART 2-22A: COMPOSITE FLOOD FREQUENCY CURVE FOR REGIONS A,B,& &
(COLORADO RIVER BASIN) '
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CHART 2-228: COMPOSITE FLOOD FREQUENCY CU'IVES FOR REGIONS C & F
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Precipitation; Hiawatha reporting station:

Annual precipitation Normal
1980
Evaporation:

Pan. evaporation May through Oct.

13.18 in.

18.62 in.

45,6



APPENDIX 7-E
MINE PLAN AREA HYDROLOGY

CLASS I ROAD HYDROLOGY



HORROCKS & CARQLLO ENGINEERS
D | A JOINT VENTURE
ONE WEST MAIN
P O BOX 377
AMERICAN FORK, UTAH 84003
August 5, 1983

Mr, Wendcell Cwen
Co~Op Mining Companv
P.O, Bowx 1245
Huntington, Utah 84528

Subicct:  Boar Creek Canyon Mine Site
Acecas Roadway Culverts

e Mre . Owene

{ have reviewed the information which you verbally conveyed
o me relatrive to my letter of August 3, 1983 regarding the 1800
feet of "private" road in Bear Creek Canyon which is the access
road [or your mine.

Based on mv understanding of the regulations for road
crossing culverts; T would recommend that two (2) additional
18-inch culverts be added to the subject access .road at 1230
foet from the lower end and at 1800 feet from the lower end
{i.e. At the upper end). These two (2) culverts would be in
addition to the existing 18-inch culvert which is 650 feet from
the lower end. The new 18-inch culverts should have at least
30-inches of headwater depth over the top of the pipes and
ahould be laid at a 8% grade.

The drainage diteh to  convey the water to the culverts
chould be a V-type ditch with one to one side slopes at least 1%
feet decp constructed to match the road grade where possible,
but with at least a 6% grade., If the existing road grade is
only 4%, a =imilar V-type drainage ditch would need to be 7?2 feet
gderep.,

Tt you desire clarification, or need additional information-
, rlease contact me.,

Very truly vyours,

HORROCKS & CAROLLO ENGTNIERS

T e L

H. Lee Wimmer, P.E.
Hydrologist

Fidl-hlw

ce: Co-Op Mining Company
52 West Angelo Avenue
Salt Take Citv, Utah
84115
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APPENDIX 7-F
MINE PLAN AREA HYDROLOGY
WATER AND SEDIMENT CONTROL STRUCTURES



CO-OP MINING CO

P.O. Box 15809
Salt Lake City, Utah 84115
Phone (801) 467-4003

August 25, 1983

Dave Darby

Division of 0il Gas and Mining RE: NOV NB3-5-5-3, p2
4241 State Of'fice Building NOV NB3~5-5-2, 42
Salt Lake City, Utah 84114 \ NOV NB3-5-8-%, #3

Dear Mr., Darby; _

As discussed in our meeting of Aug.‘24. 1983, we have, with
additional information furnighed by Mr. Wimmer, prepared a map
Lo reference the subject matter in the hydrologic calculations.
Ret'erence- numbera have been assigned to the various existing
and proposed hydrologic structures and areas referred to in the
computations. These correspond to the numbers indicating the
location on the map. We hope this will serve the purpose as
reiquested.

All ditches will be constructed with a minimum of .3 ftoot
freeboard in addition to the sizing recommended in Mr. Wimmers
calculations. We are preparing a new corrected plate of the
catch basin (pond B) indicating the rectangular shape and the
minimum distance from the stream channel as we discussed in our

mecting, This will be ready to send to you in u few days.

1" you have any other questions concerning Lhe hydreology,

Cploase call myself of call Mr. Wimmer direct.

Thank you;

Wendoll Owen

/ ./lc r///( ( (/"/{



HORROCKS & CAROLLO ENGINEERS
A JOINT VENTURE
ONE WEST MAIN
P Q. BOX 377
AMERICAN FORK, UTAH 84003

June 30, 1983

CO-OP MINING COMPANY
BEAR CREEK CANYON SITE PLAN

 HYDROLQGICAL CERTIFICATION

I, Harold Lee Wimmer, do certify that I am a
registered professional engineer, and that I hold
certificate No. 3535 as prescribed under the laws
of the State of Utah. I further certify that I have
a Bachelor of Engineering Science Degree in Civil
Engineering from Brigham Young University and a
Master of Science Degree in Civil Engineering from
the University of Southern California, with an em-
phasis on Hydrology. I further certify that by
authority of the owners I have reviewed or performed
the attached hydrology computations for the existing
Bear Creek Canyon Site Plan and that said calcula-
tion and computations have been correctly performed
in accordance with professional standards of practice
relating to hydrology and that the conclusions con-
tained herein are true and correct and represent use
of current hydrologic and climatological information.

5l e o ammiron,

Harold Lee Wimmer, P.E.
Utah P.E. No. 3535



HORROCKS & CAROLLO ENGINEERS
D ‘ A JOINT VENTURE
ONE WEST MAIN
PO BOX 377
AMERICAN FORK . UTAH 84003

July 8, 1983

Mr. Wendell Owen
Co~Op Mining Company
P.O. Box 1245
Huntington, Utah 84528

Subject: Béar Creek Canyon Mine Site
Hydrology Computations ' '

Dear Mr. Owen:

As discussed with you in our meeting Monday, June 6, 1983,
subsequent discussions 1 have performed hydrologic calculations

sediment storage and runoff at the subject site and have the following
~results and conclusions:

numbers’ )} *

erence

E

and '
tor

Map re

L. The computed volume for sedimentation in Pond A (the larger
pond) is 76,621 cubic feet. [f the pond can be constructed 8' deep
this would require a pond approximately 120 feet by 80 feet. |If,
however, the pond can only be constructed 6' deep it would require
a pond of 140 feet by 91 feet. Pond B (the smaller pond) needs lo
have 9,309 cubic feet of storage and this pond could be 4' deep
and approximately 50 feet by 50 feet.

2. Based on the calculations 1 would recommend that the downspoul
#1 (the upper downspout) be constructed 1o €onform to the grade
of the existing conlours on the hillside and be constructed ol 15"
corragated metal pipe. Particular care should be paid o the con-
struction of the inlet to this pipe as it will probably be subseplible
to plugging from debris. The lower downspout should be con-
structed of 18" corragated metal pipe laid to conform to the existing
ground contours.

3. The drainage berm or ditch to convey the water 1o the sedimenl
pond for the "A" area could be consiructed of a V-type ditch with
one 1o one side slopes at least 1% feet deep at a grade of 6%.

4. FPor the spillway needed on the sediment storage ponds, |
would recommend an 18" riser pipe connected to an 18" CMP outlel
pipe laid at a minimum of 6% slope.

-

* Map reference numbers are not part of the original work

i
l
I
% Pord
} (1)
[Pond

P (o)
|

Spoul

(3)

(4)

|
| (6)
|

by

Mr. Wimmer and have been added for clarification as required
by the Division of 0 G M and with the consent of Mr. Winmer.

None of the text has been altered.

A

1.

1

| ,
I Spoul D



July 8,148 ' _ : : . R

“wendell Owen , ' : ‘ . w
_lJt((;](’. 2 , o g
) : o)

£

5. ‘The diteh to convey the waler to the upper downspout tould be O
constructed of a V-type ditch with one 1o one side slopes al least o
| foot deep at an average slope of 6%. A greater slope than 64
should be avoided to prevent errosion upstream of the downspout. (7)
If it is necessary lo construct this channel at a greater slope, it
should be riprapped or reintorced with Gabions to prevent errosion.

The ditch to convey Lthe water [rom the end of the upper downspoul-

to the lower downspoul can be constructed of V-type ditch with e
one to one side slopes at least 14 feet deep. Again,this ditch will (8)
need 0 be riprapped if construclted at a greater slope than 6%. _
The area next to the, 15" oullet from the 15" pipe will need to Hem—— 777
riprapped - 10 reduce Lhe outlet volouty of 12.4 feet per second |
without creating errosion. ‘Phis riprap should meet specification: L9)

jor NCSA No. R-6 with an average pdrllcal size of 12", or by ihe

use of Gdbl()l\b

t

6. The capacity of the 10" culverts on the upper access road i (10)
3.76 cubic feet: per second when flowing f[ull, which is adequate

7. ‘The capacity of the 12" culverts on the upper access road is (11)
6.12 cubic feet per second when tull, which is adequate.

8. 1 have reviewed the calculations on the existing culverts which
provided drainage for the undisturbed areas through the disturhed (12)
areas and. find that the 18" culvert located near the middle ol the

plot plan on the north side of the stream is adequate to convey the e
flows with a minimum headwater over the top of pipe deplh of 20". _’
The existing 60" culvert in the mainstream channel is adequate To
convey Lhe flows with a minimum headwater depth of #4" over the (17%)
top of the pipe. i

| have altatched to this letu,r my enqlm.enng calculations and backup
refercnce data for your files.

§

I you desire clarificalion or have addilional questions or necd
additional information please contact me.

Very Lruly ycz)urs,
HORROCKS ENGINLERS
7. cﬁe_&)mw- ey

H. Lee Wlmmu* P.E.
Hydrologist

HLW:map
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The culvert crossing the roal conveying the drainage from
disturbed area B will need to carry a volume of 2 cfs. The

" exisling 15" culvert is adequate,

Prepared under the direction of
‘Harold Wimmer, Professional Engineer

by Wendell Owen
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