UNDERGROUND DEVELOPMENT WASTE (784.19)

Introduction

Potential sources of waste rock at De?ﬁvﬁﬁﬁﬁﬁnyine
are (1) rock slopes and raise construct@gn,GASﬁ M%ﬂ@@y
rehabilitation, and (3) +trommel screen reject from the
breaker station. Chemical characteristics of waste rock from
these sources are similar since rock is taken from roof,
floor, or splits of Blind Canyon or Hiawatha Coal Seams
during mining. Representative sample analysis of the waste
rock is shown in Table-7,

The chemical and physical characteristics of the
strata presentv in the lower Blackhawk. Formation which
includes rocké immediately above and below the Blind Canyon
Seam has been identified by the analyses of over 130 samples
(see the original Deer Creek Mine permit application under
Overburden - Chemiéal Composition). - These analyses have
identified that the floor of the Blind Canyon Seam has a
potentiaily high sodium absorption ratio and the Blind Canyon
Seam roof is potentially high in pyrite/marcasite. No other
abnormally high readings were identified.

A review of the data concerning the sodium absorption
"ratio of the Blind Canyon floor reveals that three out of
four samples which wefe taken of ﬁhat zone, have values less
than 5.0 (4.8, 1.5 and 1.3). One sample has a value of 60.4
which raised the sample mean to 17.36 and created a high

standard deviation of 25.14. This indicates that in general
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, TABLE 7 ' '
/ o
DEER CREEK MINE - WASTE ROCK ANALYSIS
Number of Samples - ' - ' - Chemlenl Testo . . Physical Tests
Chemlcal TFhysical Ca . Mg Ha e n 5048 Mo B pil | T.Cc.%2 ° 6st, Pyrire Sand Silt C_lay
Lithelopy Teata Teats Mer /L Mep/L Mep/L sArl  ppm pom ppr_,  pepm  ppm” (Paste): mmhos/em % TeS2 X R Text
Blind Canyon 3 tean 4.10 1,20 0.87 0.50 5,825 Gh.h2 205.27 <0.1 0.33 1.7, 0.83 3.7 8.15 -~ - o -
Roof : . $.D, : 1030 ‘0'56 . 0121. 0017 2'520 56'32 61.31. 0!00 0!20 0'25 ! Ovzs . 5117 10,82 hade — Raded . »-
Blind Canyon 1 . Yean | ' ‘ o B 8,9 - —— .y
Splite §.D. 0.8 0.1 9,2 14.3 5,905 40,69 145.0 <0.1 0.94 1.1 20.9 - 0.2 ~— - e
" Blind Canyon 5 Yean 3,90  1.86 18.54 17.36 10,3&2. $5,38. 593,50 <0.1 0,55 8,34 2,22 26,46 1.50  ~- - -
Floor _ ' S.D. h.02  1.72 25.43 25.34 4,263 .43,90 454,96 0.00 0.60 0.6h 2.1 6,57 1,410 ~- - e
Hiavatha 3 Mean A5 A0 .k 3.43 1,83 l10,025 184,937 198,07 <0.1 0.11. 7.80 1,07 32,17 3.3 - - - -
Roof : S.D. - 2.54 3,20 3,96 - 2,14 7,110 203,10 153,48 0,00 0.10- 0.17 0.31 7,18 0.00 -~ —-- - -
Hiawatha . ¢ Maan 4,9 2,3 1.3 0,7 7,801 69,88 246,1 <0.1 0,26 7.70 0.8 37.5 NAX - - - -
Split ~+ 5.D, C ‘ o , o R : —_— e = -
Hiawatha 3 Mean 10,23 16,23 1.27 “0.47 0 3,873 16,32 777,23 <0.1 0.06  5.07 3,03 29.07 NA* - - -
Floor ‘ . S.D. 1.50 12,53 0,70 0,21 1,39 14,08 313,16 0,00 0.05 2,24 0.90 h,48 - - ——
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the Blind Canyon floor rock will not pose a problem from its
sodium ébsorption ratio but from time to time high
concentrations will be encountered. These concentrations
will be diluted by other rocks with low SAR values. Also the
waste rock disposal fill is designed@ to bury leachable and
acid forming substances.

Three samples;of the Blind Canyon Seam roof and floor
were tested for their pyrite/marcasite content. Two of these
core samples are from drill hole B-124 and the other from
EM—lZC have a pyrite/marcasite' content of 0.2% and 0.5%
respectively. The third sample from drill hole EM-23C has a
pyrite/marcasité valﬁe of 15.8%. Thié core contained
vertical fraétures which had secondaryi 5eposits of Fesz;
This sample is not representative of the Blind Canyon Seam
roof pyrite/marcasite content as a whole but does show that
localized high conéentraﬁions of iron-sulfides do occur.
This periodic high content of pyrite should not pose a
problem in reclamation of the waste rock disposal site.

Present mine plans could generate as much as 100,000
yd3 throughout the 1life of Deer Creek Mine. Waste rock
generated during mining will be gobbed until available space
" is depleted. Rock which cannot be gobbed will be transported
outside for disposal in the appro%ed site.

In December 1983, planned construction of the 2,062
foot rock slope tunnel in Main West across the Pleasant

Valley Fault in the Deer Creek Mine, will generate an




approximate 18,000 yds3 of waste rocx (in-place). The
majority'of this waste rock will be trz—-sporteé outside for
disposal.

Using a swell index of 150%, ar epproximate area.of
27,000 yds3 will be required for disposal of this waste
rock.

Entry rehabilitation will generate an undetermined
amount of waste rock during mine life. Waste rock from entry
rehabilitation will be gobbed until available space 1is
exhausted. Excess waste rock will be traznsported from the
mine and disposed of accordingly.

Maximﬁmvexﬁraction of coal rese:vés by conventional
methods inclﬁdes unwanted rock in the-iuﬁ~of—mine product.
Deer Creek Coal Handling System is designed to extract +6"
waste rock from the product stream. 2 negligible amount of
coal is incorporateé in the waste rock. 2pproximately 50
tons of Qaste rock are taken from the product stream each
week and less than 10% of reject is carbonaceous. However,
waste rock from the product stream poses no serious threat,
as all coal waste along with any potential pyritic material
diluted with rock material of a low sulfer value will be
" buried and compacted with at least a 4-fcot coal free cover.

No extemporaneous waste ﬁaterials such as brattice
cloth, wood, or metal trash will be dumped in this site.

All waste rock will be transported and disposed of in

a controlled manner as outlined in the pian which follows:



Disposal Location '

Tﬁe waste rock disposal area will be an extension of
the existing fill embankment located between the materials
storage area and the truck loadout as shown on drawing Nb.
CM-10386-DR. Cross sections of the f£fill are_also shown in
the drawing. This waste rock disposal site is designed to
contain approximately 90,000 cubic yards of waste rock and
will be utilized until mine life ends or the site is filled,
in which case applicant will seek approval of an additional

site if disposal capacity proves insufficient.

Estimated Waste Rock Volumes

(1) Main West Rock Slope:

(2062' x 18' wide x 10' high) + 27 = 13,746.7 cy
Assume 31% overbreak = 4,253.3
Total 18,000 cy
Use 150% swell factor |
Total equals : 27,000 cy

(2) Entry Rehabilitation:

100,000 c.y. x 21%
*Assume approximately 21% will require surface
disposal. 21,000 cy

' (3) Trommel Reject:

35 years x 5 ton/day x 240 day/year = 42,000 tons

42,000 tons x 2,000 lbs/ton = 92 lbs/ft> = 913,043 £t
913,043 £t> = 27 £ft/c.y. = 33,816 cy
TOTAL VOLUME 81,816 cy



Design

Design of the disposal site and £fill was under the
direction of &a registered professional engineer and .is
certified. The existing f£fill is constructed of material
taken from the scuth slope of Deer Creek Canyon and from the
sediment pond excavation. A stability analysis has been
performed on the existing fill and has shown it»to be stable
and a factor of szfety of 1.5 was obtained. The analysis was
performed under the direction of.Rollins, Brown and Gunnell,
Inc., a professiomal engineering consultant firm. This study.
is enclcsed. |

In August of 1978, Utah Power & Light Company
contracted Dames & Moore to perform a geotechnical study in
evaluating soils of the area now occupied by the Deer Creek
Mine sedimentatiom pond. Four test hoies were drilled.

The pond was constructed in 1979 and is located
within 600 feet directly east of the proposed waste rock
disposal site.

The applicant states that due to the close proximity
of the geotechmnical study to the waste rock site, data
" obtained from this study is applicable.

The sedimentation pond and the waste rock disposal
site aré separated in elevation by approximately 100 feet.

The sedimentation pond is situated at approximately
7,250 feet above sea level and is stratigraphically located

near the Dbase of the Starpoint Sandstone where it



interfingers with the Masuk Shale. Bedrock at this location
is found to be at or near the sandstone which is comprised of
a fine grained sandstone interfingered with small amounts of
mudstone.

The waste rock disposal site 1is situated at
approximately 7,350 feet above sea level which places it
stratigraphically in the middle of the Starpoint Sandstone.
Bedrock in this area is at or near the surface which is also
comprised of a fine grained sandstone.

No springs or seeps exiét in the area of the waste
rock disposal site because of the lack of any recharge in the
Starpoint Sandsﬁone formation. |

Natural drainages which eﬁisted prior to mining
activities have been diverted as required. A description of
mine site diversions is in the original Deer Creek mine
permit application kunder the Operatioh Plan). A summary of
hydrologic information concerning the East Mountain area is
included in the "UP&L Annual Hydrologic Report" submitted to
the Division each year.

Drawing No. CM-10386-DR shows the present slope and
the anticipated final slope. Selected cross-sections also
" show presenivand anticipated slopes. Finished slopes will be
2h:1v. |

Runoff from areas above and adjacent to the fill is
collected in open ditches and directed away from the outslope
of the fill to the drainage system in the mine yard. Grade

of the fill is sloped back from the outslope of the fill.



Runoff from the top surface, therefore, will drain back from
the outslope and collect in the "disturbed" drainage system.
Runoff from the outslope of the fill drains to a catch basin
near the truck loadout where it is collected and conveyed to
the sediment pond. ' This drainage collection system meets the
requirements of a 10-year/24-hour storm event. The location
of these drainage ditches and catch basins are found on
drawing No. CM-10387-DR.

Construction and Operation

Waste rock from slopé chstruction. and entry
rehabilitation will ber transported from the mine to the
disposal area énd placed in horizontal‘ lifts and in a
controlled ménner by rubber-tired end-dumping vehicles.
Equipment will vary depending on contractor exployed to do
the work.

Safety measures préscribed by MSHA will be maintained
throughout the life of the disposal site.

ﬁock from the trommel screen will be haule& by truck
from the reject pile and placed with the other waste rock
from entry rehabilitation and slope copstruction sites.

All waste rock will be compacted in 4-foot lifts at
the base df;the existing fill, providing a working surface
and a buttress for stability fgr the existing fill. A
crawler or rubber-tired dozer will be used in the continuous

dump-spread compaction fill method.



Maintenance

Méintenance of the disposal site includes inspections
and adequate drainage. Inspections for fill stability will
be performed guarterly by a registered professional engineer
in addition to periodic observations of ﬁill placement
compaction, and revegetation. The inspecting engineer will
submit a certified report of approved design compliance to
the Division within two weeks of each inspection. A copy of
each inspection report will be retained at the mine site.
Drainage systems will be inspeéted_ and cleaned yearly to
ensure adequate drainage of the fill.

Reclamation

The fill is deemed to be compatiblé with the natural
surroundings and fulfill the post-mining land use. Drainage
will be established to carry runoff from the fill into
stabilized channelé desi§ned, to adeéuately pass the 100
year/24~hour precipitation event. Vegetation will  Dbe
establiéhed. on the fill as outlined in the original Deer
Creek Mine permit application (under Reclamation Plan}.
Details of the final drainage channel Jlocations are also

included in the Reclamation Plan. Inactive side slope areas

" fall under -the interim revegetation areas of the mine site

and will be revegetated accordingly.



Deer Creek Mine

Waste Rock Hydrologic Drainage Calculations

Given: Area: 3.0 Acres
Slope: 50%
Slope Length: 300 Feet
Storm Event: 2 Year/24 Hour
Methodology: Soil Conservation Service
CN = 85 (see Table 6.4)
Precipitation = 1.8 (N.O.A.A. 2 Yr/24 Hr)
0 = (P-—O.ZS)2 S = 1000 - 10 = 1.76
(P+0.8S) CN
O = (1.8 - 0.2 x 1.76)% = 2.10
(1.8 + 0.8 x 1.76) 3.21
Q = .65 Inches
tL = 10'8(s+1)0'7 = 300 0’8(1.76+1)0'7 = 194.5
13433
1900 v°2-° 1900 (50°7°)
tL = .0145
tc = tL = tL_ = .0145 (see Exhibit VII)
tc 0.6 0.6
tc = .024
gp = 1000 csm X 3.0 Acres X .65 Inches
Inch 640 Acre/Mile
ge = 3.05 C.F.S.

By inspection, the existing 1.0' ditch is sufficient to

handle the peak flow of a 2 Year/24 Hour storm event.
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TABLE 6.4
SCS RUNOFF CURVE NUMBERS

L : Soil Group
.. --Land Cover -~ .- Condition = A B c D
VIRGIN LANDS e . L - -
___ Forests , Poor _ 45 66 _ _J7.__ __ 83
I oo v Fair . 36 60 73 78
7 o o _C«cp_c_l 7;”‘ 25 55 70 77
Farmsteads —-—v o 5¢ TE 82 86
© Meadow o Good - 30 587 71 78
e Pasture/Range . . SR - Fair -~ 49 65 78 84
REGJEZBED REVEGEFATED - RRE
. Ciose Seeded Jt:ég—x;;nes— T Poor 63 73 80 83
- {Contoured & Terraced) ~~ Good 51 67 76 80
‘77——Smau Grains ~ - .~ -~ Poor - 61 72 79 82
:‘::t(tontoured‘ 8‘Terraced} T Good - - 5% Vi 78 - 81
~*—Rﬁw Crops — R — Poor—— 66 72 -~ 80 82
oI (Contoured & Terraced) Good —- 62 7i 78 81
- ‘*—Fa“OW T e RS 86 - - 81 oSy
CLEARED UNVEGET;'}”_V;D——— I
— Dirt Roads , T = 12 82 87 89
- 'Fi‘é"’rd' Su rfac‘e; Rdéﬂs’iﬁf*’?’xﬁ T = 7& 8= 90 Q7
- —Paved Surfaces —-=——""9§ 98 ~ 98 98

NOTE: For: addrtrona! valves see any of 2 variety of SCS publications,

including:- . . = . . S
The Natnona! Engmeermq Handbook Sectton l;—“Hvérology
TR-55 "Urban Hydrelogy for Small Watersheds™

TP-149 "Methods for Estimating Volume and Rate of Runoff
From Small Watersheds"”

6-32
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INTRODUCTION

This repdrt presents the results of field investigations and recommenda-
tions resultinc from those investigations for the design and construc-
tion of sedimentation ponds, dams, embankments, and drainage ditches,
for the Deer Creek Mine Project and the Church Mine Preject. The loca-

tions of both of the projects are shown on Exhibit I.

Field investigations included the exploration of the proposed construc-
tion sites to acquire soils and rock data needed to make recommenda-
tions for the design of facilities. The areas explored are shown in
detail in Exhibits II and III for the Deer Creek and Church Mines,

respectively.

A1l work was performed for the Morrison-Knudsen Company, Inc., of Boise,

Idaho. Morrison-Knudsen is the prime contractor to the Utah Power and

Light Company, Salt Lake City, Utah.

SCOPE OF WORK

The scope of engineering services provided by International Engineering
Company, ‘Inc., is outlined in Intra-Company Work Order No. 8069, dated
16 August 1978. This work order is presented in Appendix A of the

report.

Services included drilling, sampling and logging for soils and rock char-
acteristics at each pond site; laboratory testing of selected samples
from each mineuéite; a search for soil materials for embankment
construction at each mine site; a visual evaluation of foundation condi-
tions for drainage structures at the Deer Creek Mine; and the prepara-
tion of recommendations for the design and construction of embankments,

dams, ponds and foundations at both mine sites.
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PROPOSED CONSTRUCTION

The propbsed construction includes installation of storm water run-off
diversion facilities and a sedimentation pond at the Deer (Creek Mine and
a sedimentation pond at the Church Mine. Diversion facilities are to
consist of drainage ditches, diversion pipes, culverts and other items
designed to control surface water flow in the mine area. Both ponds are
to have low-level dams limited in height to 20 feet as measured verti-
cally from the lowest point on the upstream toe of the dam to the crest
of the dam. All facilities constructed are to meet requirements of
O0ffice of Surface Mining (OSM) regulations.

FIELD INVESTIGATIONS

Field investigations were performed from August 23 to August 31, 1978 at
both the Deer Creek and the Church Mine sites. These included dril-
ling, investigafions for surface soil materials and geologic reconnais-
sance. Drilling was performed by Raymond International, Inc. of Salt

‘Lake City, Utah, using a truck mounted CME 55 (Central Mining Equipment)

rotary drilling rig. Surface soil investigations and geologic reconnais-
sances were performed by International Engineering Company (IECO) engineers.

LABORATORY TESTING

Laboratory tests of samples were made by Pittsburgh Testing Laboratory
in Salt Lake City, Utah. The following tests were performed in accord-
ance with the latest ASTM or ASSHTO procedures:

e Sieve analysis

e Standard Proctor Compaction (ASTM 698, ASSHTO T 99)
o Atterberg limits _ ‘

¢ Natural moisture content

¢ Permeability of compacted soil.
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DEER CREEK MINE

SURFACE FEATURES

The Deer Creek Settlement Pond Site is located in Deer Creek Canyon. The
canyon is characterized by steep cliffs on each side with talus slopes
lying at their bases. The pond is located on the right side of the canyon
{1ooking downstream). The areal dimensions of the pond are limited by
the sandstone cliff facé on the right side and a conveyor line on the left

side.

SITE GEOLOGY

Deer Creek Canyon is one of many stream eroded canyons located in the
area. Sandstone and shale beds of Cretaceous Age have been eroded by
streamflow into canyons with steep sides and high gradients. At the Deer
Creek site the rocks consist of horizontally bedded, yellow to gray, mas-
sive sandstone beds intermixed with isolated shale and coal beds, all of
the Star Point Sandstone Formation. Jointing in the sandstones is pre-
dominantly vertical and the thinner beds are often fairly closely jointed
at outcrops. The chief feature of the sandstone layers are their high
strength and their ability to form high, near-vertical slopes.

The floor of Deer Creek Canyon is covered with talus and debris flows
consisting of a mix of boulders to diameters of 48 inches, cobbles,
gravels, sand, silt and clays. The origin of the talus is the erosion
of the cliff faces above the canyon floor. The source of the debris
flow materials are stream transport processes including flash flooding.
A slow steédy process of more rapid erosion of the weaker sandstones is
followed by the breaking off of overlying slabs of the more competent
sandstones leading, in many cases, to overhangs on the cliff faces.



DRILLING

Exploration drilling at Deer Creek Mine was conducted under the super-
vision of an IECO geotechnical engineer. Four borings were made at the
site; three along the dam axis, and one next to the conveyor belt upstream
from the dam axis (see Exhibit II).

Due to the presence of boulders, the following drilling plan was fcllowed.

A 6-inch diameter auger was used for drilling from ground surface, until
a sandstone boulder was encountered. A 3-3/4-inch tricone bit was then

attached tb the drill stem in order to pass through the boulder. This
drilling was done with water circulating in the hole. In cases where
iga- boulders were not encountered augering was taken to bedrock where a

| " change to NX coring equipment was made. Several feet of core were then
% taken in the bedrock. ‘

in each hole with blow counts being recorded in each case. A free-fal-

g% .~ Split spoon samples (SPT) were taken 2% approximately 5-foot intervals
§§ 1ing 140-pound hammer dropping apprxomately 30 inches was used to drive

the sampler. Also, hand samples were collected from augered material
% in some of the holes.

Logs of each borehole are presented in Appendix C.

LABORATORY TESTING

§3§ Results of laboratory tests are presented in Appendix B. Samples from
both the pond site (designated as D-1, D-2, etc.) and the mine storage
area located across the paved road from the conveyor tower (designated
as N-1, N-2, etc.) are represented.

Laboratory tests indicated a lower plasticity than the field classifica-
tion of the material. The Taboratohy tests gave plasticity index values
between Q.O and 11.1, and the estimates made in the field were between
8.0 and 30.0.
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laboratory test results for natural moisture content also

Similarly,
imated during the field clessi-

appear somewhat higher than what was est
1 should be aware that this material

fication. Construction personne
could be more plastic and less wet than laboratory tests indicate.

ki B i

GROUNDWATER

7.5 feet in boring D-2 and at 8.1 feet in

x4 .'ii m\

Groundwater was encountered at

boring D-3.

DAM FOUNDATION

Drilling along the dam axis between the pfesent stream channel and the
tered bedrock at 13.0 feel and 19.0 feet. The bed-
Drilling adjacent to and on the morthwest
did not encounter bedrock

conveyor belt encoun
rock in each case vas shale.
side the conveyor and also along the dam axis,
even though drilling was taken to 48.5 feet.

toward the center of the canyon (see Exhibit IV}).

Bedrock lies much deeper

E\n ‘H"a

The material under the dam axis is composed of a mix of boulders, cobbles,

for size classifications see Appendix C).

gravels, sands, silts, and clays {
Approximately 20% - 30% of the materials range from boulders to gra-
ntain mainly silts mixed

§§

vels. The remaining smaller sized fractions co
with clays to form a silty clay material. There js a lack of the
The material is of medium relative density

Jarger sized sand particles.
It also has a relatively high permea-

as determined from blow counts.
bility as determined by a loss of water during drilling.




POND FOUNDATION

The pond foundation area contains debris and talus materials similar to
those described in the section on Dam Foundation. The depth to bedrock
should range from approximately 10 to 20 feet. The depth will be greatest
under the conveyor line. At the right side of the pond, a talus slope
exists with a large volume of loose materials covered over by trees and
other vegetation. The rock foundation is composed of a shale bed and/or

sandstone beds.

CONCLUSIONS

Earth materials for construction are available from the pond location
jtself or from nearby areas. These materials can be processed to produce
impermechle liner material, embankment material, filter material, gravels
and riprap. The recommendations have been made in order to provide a
stable structure and to reduce seepage under the dam so that piping of
foundation materials will not occur. Excessive seepage can lead to a
danger of piping in foundation materials or in the constructed embank-
ment. Specific recommendations for each dam and embankment zone are

given below in Recommendations.

RECOMMENDAT IONS

A. General Recommendations

1. Type II cement should be specified for all concrete in contact
with the ground'because of the presence of sulfur compunds in the soil.

2. A1l buried steel pipes and conduits should be protected with a
protective coating because of the presence of sulfur compounds in the

soil.




3. Bearing loads for footings on natural soil should be limited
to 2000 pounds per square foot.

4. Bearing loads for footings on compacted soil should be limited
to 6000 pounds per square foot.

5. Two piezometers'shoqu be placed in the side siopes adjacent
to the downstream slope of the dam during construction. Sites for the

piezometers can be selected during construction.

B. Typical Embankment Section

Recommendations for the Deer Creek Mine Pond dam are shown on Exhibit V.

The dam consists of a compacted embankment with a toe drain. An upstream
layer is to be placed on the upstream side and along the floor of the pond
upstream.of the dam as shown on Exhibit V.

C. Embankment Materials

The recommendations for gradations of the materials are based upon labo-
ratory testing and field reconnaissance, and are presented in Table I.
Changes in the Timits may be required during construction to reflect

changed conditions as is normal in embankment construction. Therefore,

an engineer with experience in dam design should be on the site during

£
B
%

critical periods of construction.

The dam can be constructed from materials located at the site. The present
streambed, which can be excavated for the pond, contains sufficient fine
material to be used as embankment materié] and lining material. The talus
slope adjacent to the streambed also contains material which can be used
for embankment construction. In addition, fill material across the paved
road from the conveyor tower (200 feet upstream from the damsite) is also

suitable for embankment materia1 and liner material.




TABLE-1

RECOMMENDED GRADATION LIMITS
_ FOR
DEER CREEK MINE SETTLEMENT POND SITE

Zone Screen of Sieve Size Percent Passing
1 2" 100
No. 4 100-8C
No. 40 ' 100-60
- No. 200 25-30
2 12" 100
3* 100-30
No. 4 100-30
No. 40 , 80-15
E No. 200 ' 50-10
’ 3 6" 100
g cLEN 100-70
= No.. 4 70-25
No. 16 40-90
% - No. 100 0
4 1-1/72" . 100
No. 4 100-70
No. 16 95-40
No. 50 62-5
No. 100 34-0
No. 200 A 5-0
5 - 45% to 75% of the material shall weigh between

10 and 300 pounds.*

- Not more than 25% of the material shall weigh
less than 10 pounds.** '

- Not more than 10% of the material shall pass the
No. 4 sieve. '

* Maximum dimension approximately 18".
*x Maximum dimension approximately 6".

-8 -




1. Impervious Liner - The impervious lining can be obtained either

from the pond floor or from the mine storage area across the paved road
from the conveyor tower. The fill material at the storage area contains
a lesser amount of cobbles and gravel and would require less screening
than material excavated from the pond floor. All material placed as
1iner material should be compacted to 95% of maximum Standard Proctor
density at not less than -4% below or more than +2% above optimum water

content. The moisture limits may be modified as field conditions dictate.

2. Shell - The main embankment can also be constructed from mate-
rials located in the pond bottom and in the talus slope. A1l sizes above
12 inches in diameter should be raked to the outside of the embankment.
A1l materials placed upon the embankment should be compacted to 95% of
maximum Standard Proctor density. If design conditions make construction
of the shell and liner zones difficult, impervious liner material may be
substituted for the shell material, an” the entire dam may be constructed

of liner material.

_ 3. Rock Toe - The toe drain may be constructed from materials exca-
vated either from the pond bottom area or from the talus area. Boulders,
cobbles, gravels and sand can be screened from these materials to meet

recommended gradations given.

&. Filter - Filter material should be placed between the toe drain
and both the embankment and the foundation as shown on Exhibit V.
This material can be processed from the material in the pond floor or

-

from the adjacent talus slope.

5. Slope Protection - The upstream and downstream slopes of the dam
should be protected by a blanket of riprap -over a blanket of gravel and
cobbles. These materials can be processed from talus and debris materials

in the pond area.
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D. Left Abutment of Dam (Looking Downstream)
The dam should be placed against the left abutment on a smooth cut.
Special efforts should be taken to ensure that the embankment material

is well compacted against the cut.

E. Stability of Slopes Below Conveyor

An embankment should be constructed against the cut s?opé below the con-
veyor upstream from the dam axis in order to prevent slope failures in
the soil material under the conveyor (see Exhibit VI}. This embankment
should parallel the conveyor line and should have a Z-1/2:1 slope below
maximum pond level. It should be composed of compacted shell material
and should extend down to the floor of the pond or to bedrock. This
embankment should be extended upstream at least 140 feet from the dam

axis.

F. Lining of Slopes Below Conveyor

Compacted liner material should be placed over the comveyor side embank-
ment for the purpose of sealing the left side of the pond. This liner
should be continuous with the liner on the dam, and should extend down
to pond bottom. Slope protection should be placed upen the liner. A
sectional view of the Jeft side embahkment is shown im Exhibit VI.

G. Right Abutment

The embankment;Shou]d be keyed into the rock on the right abutment in
order to reduce seepage through rock. All loose and surface weathered
rock should be removed before placing embankment material. If open
fissures or joints are encountered, they should be cleaned out and
sealed. The dam embankment material should be compacted against the

rock abutment.

- 10 -



H. Dam Foundation

The dam may be laid upon the existing site foundation material. All or-

ganic material and loose sands, estimated to have depths of 0.5 to 1.0
‘ feet, should be removed and the exposed surface should be compacted
gg prior to placement of embankment material.

I. Pond Lining

Because the pond is founded on permeable materials, a Tining is required
to prevent piping from cccurring in the dam foundation and through the
abutments. The left side of the pond should be lined from the dam to a
point at least 140 feet upstream from the dam axis as mentioned in
Paragraph F. The bottom of the pond should be lined from the dam up-
stream to where rock is encountered in the pohd floor, an estimated
distance of 100 feet. The right side of the pond will consist of sand-
stone. During excavation, special care should be taken to identify
possible fractures and other openings where leakage might occur. These
fissures and fractures should be sealed at locations below maximum pond
water level during cénstructfon{ ‘

Liner material shou]d consist of silty clay material as specified for
zone 1 of the dam. It should be placed with a thickness of not less

than 3.0 feet and it should be compacted to 95% of the maximum Standard
Proctor density .at.not less than -4% below or more than +2% above optimum

moisture content.

Je Pond Excavation

Material from the floor of the pond area and from the right side of the

pond adjacent to the sandstone cliff line can be removed in order to

increase pond volume.

Floor material can be excavated down to the bedrock, and, if required,

" into bedrock. Care should be taken not to create an unstable slope
adjacent to the conveyor line. Recommended slopes are listed in Table II.

- 11 -




K. Slope Stability

Excavations of talus materials can be made back to exposed rock on the
right side of the pond. A general slope of 1/2 horizontal to 1 vertical
(1/2:1) is recommended as a guide for excavation. This approximates
the matural slope of rock faces in the pond area as derived from the

topography in Exhibit II.

Excayations can be made into rock at siopes greater than 1/2:1 in loca-
tions where sound rock exists. Care should be taken during rock exca-
vaztion not to undermine slopes containing weathered rock and slope wash
without removing such material first. During the excavation of all steep
slopes in rock, exposed rock faces should be insepcted for stability.

1f wmstable conditions are found, rock bolting or some other form of

artificial support should be considered.

xcavations on the left side of the pond should be done carefully in order
to prevent slope failures beneath the conveyor. Either an embankment on

a 2-1/2:1 slope, or a retaining structure of some type, should be used
to ensure the stability of the slope.

During coastruction soil slopes should be no steeper than 1:1.

Reccsmended slopes are shown in Table II.

- 12 -
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Slope Conditions

Cut Slopes

Talus, Debris, Natural
soil

Temporary Cut Slopes in Soil
Rock

Fill Slopes

Silty Clay Material
(1iner)

Shell Material

TABLE II

RECOMMENDED SLOPES

FOR

-13 -

DEER CREEK MINE SETTLEMENT POND SITE

Slope

2-172:1

1-1/2:1

1:1
1/2:1

2-1/2:1
1-1/2:1
2-1/2:1

1-1/2:1

below max. water
surface

above mix. water
surface

to vertical

below max. water
surface

above max. water
surface

below max. water
surface

above max. water
surface
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Church Mine (cont'd)

rield Permeability (Optional) - Performance of a Field Permeca-
bility Test using an oil berrel arrangement.

Laboratory Tests (Salt Lake City, Pittsburgh Testing)

|
!
!
]

Standard Plasticity Index Tests (10)
. HNatural Mater Coantent Determinations (10)
- Sieve Analysis ( 2)
Standard Proctor Tests { 2)
g Other YHork
3 e Collection of meps and other information on the site.
e Materials search for shell material, sand and gravel, rip-rap
g. : and core materwals at both sites.
e Preparation of a reporL
g o  Visual evaluation of foundau1on condxtxons for drainzage struc—
tures.
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SCOPE OF HORK
GEOTECHNICAL IHVESTIGATIONS
UTAH POVER AND LiGHT COAL MILE POHDS

Introduction

Site investigations shall be conducted for settlement pond dams et two
Yocations, one at the Dzer Creek IMine and the cther for the Cnurch
Hine. The detailed scope of work shell include those items listed
below and as itemized in the cost estimste. (See Attachment B.)

No costs for work outside of this scope have been included in the esti-
mate, including work associated with hydrology, hydraulics, diversion
facility design, dam design or spillway design.

Drilling will be performed by Raymond International, 1526 S 700 V., Salt
t

5
Lake City, Utah 84104. Testing is to be performed by Pittsburgh
Testing, 2955 S.W. Temple, Salt Lake City, Utah.

Scope of Hork

Deer Creek Mine

"e Drilling - Four (4) aucger holes to bedrock at and near camsite
with a Field Penetration Test with a split spocn sampler every
5 ft. '

e lLogging - Preparafion of a soils/rock log of each hole drilled.

6 Sa&p]ing - Collection of 15 samples from the split spoon sampler
for laboratory testing, if required. ‘

e Backhoe - If 2 backhoe is aveileble at the mine, the digging of
material for right abuiment inspection.

¢ - Falling Head Permeability (Cotional) - Performance of & ?a]ling
Head Permeability Test in left abutment material at demsite.

Church Mine - ' , -

e Drilling - Three {3) auger holes to 20 ft depth at the damsite
with Field Penetration Tests by a split spoon sampler every
5 ft. ‘

o -logging - Preparation of soils/rock log of each hole drilled.

o Sample - Collection of 15 szmples for laboratory tests if
required. ' '
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o ' ASTHM STANDARD
3 PARTICLE G1ZE IDENTIFICATION

c ' Material Sieve Siie
Boulders ' Over 12"
Cobbles 3" - 12"
Eg Gravel
Coarse 3/4" - 3"
Fine No. 4 - 3/4"
‘Sand _
Coarse No. 4 - No. 10
Medium No. 10 - No.}40
Fine ©sy_ 40 - No. 200
Fines Passing #200
Silt* No. 200 - .005mm
Clay* tess than .005mm

*Determined by plasticity tests
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job No. 2069-01

Type of Material $i1ty sand, gravel and cobbles

Source of Material

Sample 101, Deer Creek Mine. Pond Area

Lab/inv, Na.

Test Procedure ASTM.D 422

Tested/Calc. By

Date

Reviewed By — PR T,

Date ._9/5/18
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PITISBURGH TESTING LABORATORY .
~ 06y -¢1D

2625 HOUTH WEST TEMPLE )
SALT LAKE CITY, UTAH 84115

Gl B
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IHE CORTIDUXIIAL PRUPERTY OF CirInYs AND AUTKUNIIAYTIOR 10K PUBLICATION OF 23575 mem)s (O SLC 3263

u.uno-s OF [X1salyl FOD® OF BILFPDinG CUP KLPORTS I3 NESEXVED PENDING CUs «WITY % APPEROVYAS )
- P.0. SF-4548-1
REPORT

il

September 7, 1978

International Engineering Company, Inc.
220 Vontgomery Street
San Francisco, California 84104

&nsd

Subject: Test of submitted soil samples

Project: Coal Mine Ponds, Utah Power and Light Company

‘Results:

i
£

A. Atterberg Limits

Sample Liquid - Plastic | ‘Plasticity
_No. Limit (LL) Limit (PL) ~ Index (PI)
102 - surface - 28.9 17.8 o 11.1
§§ - D-3 £3, §'-30.5' NP NP - NP
: D-4 £2, 1'-5' 202 4.8 5.4
D-4 £4, 5'-10" 21.2 15.8 | 5.4
N-1 £1, 5'-10" 24.8 16.8 | 8.0
N-2 £1, 5'-10° 24.0 16.3 | 7.7
gg ' B. Moisture-Density Relationship of Soils . |

see attached results

€. Natural Moisture-Content

Sample Number Percent Moisture
Dl - #2, 5'-10" 4.7
D4 - 42, 1'-5" ) 1.2

- N1 - #1, 5'-10' ) 22.6

Nl - #2, 10'-20' 1.4




D. Sieve Analysis {(Sample 101)

y.s. Stand. Sieve Size

2n
1-1/2"
]"
3/4"
3/8“
74
#10
#20
#40
#60
#140
F2.2

an - i
atch (1) '

PITTSBURGH TESTING LA

sample, Percent Passing

100
96.4
89.5
88.9
85.0

1 80.8
77.4
74.5
70.0

58.2
41.6
39.2

RespectfulTy submi tted,
PITTSBURGH TESTING LABORATORY .

O 29faiH s’

éobert C. Mathews, Manager
salt Lake City District

BORATORY

2855 SOUTH WEST TEMPLE
SALT LAKE CITY. UTAH B4115
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2955 SOUTH WEST TEMPLE
SALT LAKE CITY. UTAH B4113

AS & MUTUAL PNOTECTION 10 CLITKIS. ¥mE PUBLIC axD OUSLELVES All SLFORTS ANE SUBMITIFD AS
IRE CORFIDENDIAL FROPERTY OF LLIUNTS. ARD AUIROMIJATION FOB FUSLICANION Of TIATEMERTS_ CON- SLC_3263
CLYSIONS OK E£XINACYS FRO® CA K1 CANDING DUR KLPFORTS I8 RISESVED FENDEINL DU WRITIEK AFPROVAL
, P.0O. SF-4549-1

REPORT
September 20, 1978

tnternational Engineering Company, Inc.
220 Montgomery Street
San Francisco, California S4104

YA Y

Subject: Tests of submitted soil samples

" gl

Project: “Coal Mine Ponds,- Utah- Power—And ~L+ght-Company

Results: T .

Sk

- A, "Moisture Content- __

Sample ‘ ﬁox sture
Number. . . Content (%)

ST Ca(16.00 -5 ;»i 3.6
C- 3(10 U'JH 5 '. 13. 3 ,

B._. Atterberg Lvmxts ' » ~- - -

- 7 sample 'E_—:_::_}"jj_r_{:xquxd B Plastxc Plastic
- T "'Number . .——— - ——---Limit - -~ Limit - Index

—— T=2(5.0%6.5") " " ”’ﬁ‘”‘ CTT NP NP
| T -2{20.0'-20.8' ) — - - 25k -~ 16.2 9.2
- C=3(3.5t 0y T —35.8. Af»i—4»7‘.9—— ) 17.9

——-c-5(5¢ 01-6.5")7 L NPT LT NP NP

- c;Er_aE;t_xc;n = Samtﬂe - -3 (19 5 21 0 Y

U. 'S Sandard ——- — - ~A __»_Percent“Passing
—~~Sieve'Size 7 .. .. _. . by Weight

B o "_ "f '___*371;“‘ T _: f..f{i R f_:Q L _.,;99'

- 3/8" S 90
i 2 L= H_;.':'__"' T -]
A5 T L e 68
ORRU 11 S : : 5h
—oo o #h0 T o oo 50
T3 R 1
g #140 . 22
: #200 ’ - 17.6




SLLT3L05
P.0O. SF-4549-]
-2~

Rkl

Maximum Density-Optimum Moisture Relationship

gl
e

Sample No. - C-3 (Grab. sample-Shale)
Method of Test - AASHTO T99
See attached curve

Ir‘yﬂa‘ﬂ

Permeability - Sample C-3 (Grab Sample-Shale)

| G
n

Procedure -- 36'" head falling head pérmeameter

Compaction -- 92.5%%*
Sample impermeable after seven day soaking pertod

*Percent compaction based on maximum dry density of 114.0 pcf
as determined by AASHTO T9S.

Respectfully submitted,

PITTSBURGH TESTING LABORATORY

77@72&404/

Robert C. Mathews, Manager
Salt Lake C;ty District

SRR Gl Sl Wl Ho

er
atch: (1)

ndy 0 ook 0 ol 0 Sde dENE 0 B i

PITTSBURGH TESTING LABORATORY
2055 SOUTH WEST TEMPLE
SALT LAKE CITY. UTAH B4I11S
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2835 BOUTH WEST TEMPLE
SALT LAKE CITY, UTAH B4115
AS A4 «UTUAL FROTECTSON T) CLISKIS =l PUNL € AmD CUPSLIVIS &LL RFFORYS akf SUAMILIED as

IHE (OROIDERTIAL PP ERIY OF L13E%Y2 shL AUTROWIIAYIUR (0K FUBLICATION OF $T4TIwEINTIY COK SLC-3263
CSiOw " TasMtYS FaDN L3R 2 b < R RTFDR < o 54 59 s rg _.L} L’ -
CLUSIONS OF §0 3 ERUN OR KLLUVIIND (oh RTPORYS 15 RLLERVID FOKPING OUS WRITIEN LFPMCrat F.0, SF 5 1

P I sa s

REPORT OF

S

MOISTURE-DENSITY RELATICNSHIP TEST

September 20, 13978

For: Internation tEngineering Company, Inc.

Project: Coal Mine Ponds, Utah Power and Light Company

Locotion Sample No. C 3 (Grab sample-Shale)

ﬁ&‘;l

Sample _ Gray Clayey Silt

Fe ¥ A

METHOD OF TEST AASHTO T99

g ) 120 1 ! RN T i 1
1 N i | 1 i
1 .
( R R
§ 1 i
= ¥ ] } i
] ]
] i1
. ' ti % t ’
: ! T i T i i
3 116 : T T .
. ! i i [ i
- ] [ 1 [ 11
(&) i i1 T i [ Ty i
~ { NN |
§ U> 1 1 IR i i
o NN 1 1 {
i} [ 1 b P S ] H
i T !:v!iﬁi!:’ i ;]1, ”§ ;
[ T1 T 11 R ERER | N ] [
g: 112 11 T3 T i T+ 111 v i 1§ ]
LAy T 1 1 : T 1] 11 i ~ ]
T T 1 T T AN
‘é’ i i 1 TN
Y8 ' i i S
o i i T~
yod y A
> ! 1 ] } M
o . H i i \
i + H 1E { X
S 08 i I ] ; S
g T ] T T
{ [BKi { \
[ i ! {1 .
| { ' A
T 1
2 ;
104 I i ‘ w , ,
E 1 13 15 17 f 19 21 23
‘ MOISTURE CONTENT 9,
g' Optimum Moisture 16.3 % Mox. Dry Density 1150  1bs./cu. f1.
% : RESPECTFULLY SUBMITTED.
v ’ PITTSBURGH TESTING LABORATORY

DISTRICT MANAGER
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APPENDIX C

BOREHOLE LOGS FOR DEER CREEK '
AND CHURCH MINES |




' | SOIL CLASSIFICATION CHART and KEY to TEST DATA

3
-
. >~ «
3 P DESCRIPTION MASOR DIVISIONS
3 o K2 .
36 *~d ow WILL-GNZ CEDGRAVELS CR GRAVEL.3AND é
: - pEs MIATURES LITTLE 52 HO FINES CLEAN GRAVELS “5
ol [ & POOM Y.CRADFDLPAVEL L 3R GRAVEL 5aND fintle of no fines) w ZASw € L™
e "8 or 20 G Vi tg s - o
(2 .. MMXTCRES LT TLECHND FinvgS - twIo 3 i
(2 e R, > T wT w - T
t e 1 om SILTY GRAVELS. GRAVEL-SArD-SHLT GRAVELS WiTH = 128> d 3 =2z
l i VIXTURES FINES e ~=6; T2 =2
% y (acprecisDle amount w83~ 5=, Z3
/ Ge CLAYEY GRAVELS, GRAVEL-SAND-CLAY : of tines) Ou—-0 <3°% « 8
,// MIXIUPES Q2> w2T oo
7 <2z -
syt WELL-GRADED 53705 GR GRAVELLY SANDS, z ’:'3 E 2%
X LITILE OR MO FINES CLEAH SANDS wty © e T
o . = E Tz 3
ep | POCALY.GRADED $2%DS CRGRAVELLY SANDS thive o1 nohines) w %=%d 3e80 :z 2
UITTLE OR NO FINE 8 TEss Taz =5 Z=
T J T ZuiY s:s) 2 I3
-{- M SILTY SANDS, SAND-SILT MIXTURES SANDS WITH FINES » Iz E:": g << z
> tagpraciadle atmount g 8 S - 2<
sC CLAYEY SANDS, S2ND-CLAY MIXTURES of hnes) g 3: g 2z
@ -3
T2
i PHORGANIC SILTS AND VERY FINE BANDS, z2
= ML ROCK FLOUR, SILTY DR CLAYEY Fiki ww o3
2 SANDS CR CLAYEY SILYS WITH SLIGHT SNt
&l FLASTICITY i az
’ ’ SILTS AND CLAYS €y 32
/ INGRGANIC CLAYS OF LOW YO MECIUM LIOWID LT LESS THAN 5O wo &5
N cu PLASTICITY. GR& VELLY TLAYS, SANDY <o ed
/] CLAYS, SILTY CLAYS. LEANCLAYS g £
a tw o
T T o0 | CFGANIC SILTS £33 GRGANC SILT-CLAYS og =
! 15 OF LOW PLASTICITY g
; . <z
i INGRGANIC SILTS MICACEGUS TR ERS
- Ll DIATOMACEOUS FiNE SANTT OR SLTY 5__1_
l“ ’ SOILS, ELASTIC SiLTS 5
Lo — - - SILTS AND CEAYS - w
//’//// cH 1NCAGANIC CLAYS GF riGH PLASTICITY, LIQUID UMIT GREATER THAN 5D g3
s FATCLAYS 4
A o noegas ==z
- w7 PLASTICITY. CRGAIC SILTS
: b oo
= PT PEATAND OTHER ~iGHLY CRGARNIC SOILS HIGHLY ORGANIC SOILS
:: ’ UNIFIED SOIt. CLASSIFICATION SYSTEM

0 i v . KEYTC SAMPLES

2 50 . . .
3 ] o / -Indicates location of sample
<2 g €0 ) i pd _ . ' . :
& 2 : -Indicates location of sample
. z . p
| [ / attempt with no recovery
o N

“ = \A- Y . - . .
2, < // LINE SPT -Indicates Tocation of standard

- s e penetration test '

’ MH & OH .
10 /

: . ‘ v A e

; 0 :
: © 1 20 3 4 O 6 0 60 9 100

- ’ : ' LIQUID LIMIT - , .

~ PLASTICITY CHART
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INTERNATIONAL ENGINEERING CO,, INC. sueeT ! oF S
PROJECT c, JOB NQ. HOLE NO.
DRILL LOG UTRH PoWER ¢ L 16H T Sod-01  p-/
SITE BEGUN COMPLETED T HOLE SIZE ANGLE FROM HORIZ GBEARIKG
DEER CREEK MINE POKD -Z3-78 | £-24-78 To©
COORDINATES DEPTH/EL GROUND WATER - GROUND EL. DEPTH/EL. TOP OF ROCKX
WNOT EMNCOURITELED 2SO | Vo7 paf( o JTELD
DRILLING COMTRACTOR CORE RECOV. LENGTR/ % SAMPLES { CORE BOXES [DEPTH/EL. BOTTOM OF HOLE
FRYMOND  (HTELNATIONAL - 5 - 8.5 /1185 5
DRILL MAKE AND MODEL LOGGED BY! —
CME S5 L RR, THUENER
[=]
SaMmLE R REMARKS o|Z MATERIAL CLASSIFICATION
< |ZE|,l= WATER LEVELS = |7 §
£ 3 |38l¢l> WATER RETURN |ELEVaTION| = 215 PHYSICAL DESCRIPTION
wo |Tzxlz{9 DRILLING FLUID w (2L
£z |bgl3fe CASING DEPTH o 13
| od Zpolqi < o
Y4 - STty SAND, GRHVE L §COBELES, i
P . . , / . /)r.,jt?/ frnce 6/4/ //occ ,’/r}/ ]
uGer . = y
77 Grindmg @7 (0 -/ - [working oA 7 )
_. o ] Sandy Clayey ST [Sii7y ng ]
. v/l ), brown ﬂ/{gu/ﬁfd‘du /]
- - /ow 75 /"}ff//U/)I/D/ﬂéi"C Y 5/&-4”_
Z ] meisture . ]
4 Grad g 70 \5//7”5/ ﬂf—'gy(é'-’— C’U) -
N MEA 1y SHEE, e tin; 7o Aigh
3 P/ﬂ5‘f/(//’ ,729/_,,, 6?7" .i'b > i
e ....s' ._--— PN~ S - g
Z1. 1 | Sréiterey  mortted /,_/,,, Tiet 1
_SPT 3 ls|t2 i E —‘7’ ///'édf’ufﬁ /’0{/.}/75/ .5//\7//,/9} SI0IST .
3 . Sandy a? 6.0° -
B -7 1 —_—7 — P ——— 3
e 5//77/ CLAR (0L-CH), x/wm mm’za/_,_
- .. P g :#Z 7o /?/ﬁé_ﬁ/ﬂsf///f? ois7T 3
6/“/1?0///'\7 &-7 ] ;
| ] Boutder ]
B T T T T ]
B 2 ) —/0—] Sandy ST (ML) lews< | Sl [Jf@u)f/éf ved]
- 1] 1 -
| SPT |5 |B|8 Y- ;3, 5//1‘)/ CLﬁy/C/ayeu\S‘/a?'/C A }bfotwa
3 Grive ///)[/ /5s’ = P edieissg 5/@5‘7‘/6 , 1110/57 —
" Very siwo drillig 7 ] SANDSTONME, Yelloww - Srown, wesl,
E Severely weathered, micis? ]
i 5’45;0’ Fo0 1835°(4"1.D) /5 /2.8 s Modleralek wmy/,wn/ ]
'fg 75 -1 -
25, v é/swq warcr fodiit/ - -
_7;5, 6/4; ' arilhng, ditty | ElE ] ]
8/‘:7" onie -/ rns \9000’ Cri¥urlalron - 3
B [b;sk,:(c/: /\)47/6/_/5,0 ~/6.0° 5 ] ]
B 4 No refurng 07‘ 16.4" “/6__- T \Sand SittyctAy To cia S/ICT (L 7o p1LY
SPT /8. 6” EaS}/ O’f’/ {//j /éd?-— 20, 0 ] 32(_ Vet ow~E Fowry, Hrowry, w2 f-w‘/(}'/ Lerie 7‘0(51/,,;‘/(‘
o 7 ;7 Sose7, anq/zfar 5:9[,6 RO H HOLE NO.
8 . (S SANDSTONE mev/./ weatheard)  D—/
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INTERNATIONAL ENGINEERING CO., INC. SHEET Z_ or_3
PROJECT . JO0B NO. HOLE RO,
DRILL LOG | iy powee b rigrT-reer cREckiNe | BosF-of | D/
SAMPLE DATA ‘ ol 2
. REMARKS gla MATERIAL CLASSIFICATION
524 |ZZjuwle WATER LEVELS - g
) gg o1y WATER RETURN ELEVATION z ‘E’ z PHYSICAL DESCRIPTION
w o 52 219 DRILLING FLUID B b a S
r < gg olw CASING DEPTH o z s _
Zom |- Np redurns,. s . As above |
der - casy Sril)jra ] g
Jri-cone Y 7 B _ :
Ert - ] E
= -/ 4 E E
3 20" 1 Cobble .
- 2 -2/ 1 ] Dense 1
v . = " . : J_ R - :
hspr iz g /¢ _22_: ”5\ 50,} . Czﬁs/ (C—'CH)I @/.‘_"/[ ﬁ,}.’?é‘ﬁ,,{/ﬁ——:
- = 1 N2 ediim 20 Kigh plastic 1Ty, SIS ]
i - 24 23.5%p 235" Boulder :
- - -Z5 ]
- 76 - E|
- -27. g
- - _ng i _ _ :
) Si/ty SFRID (SF), Crowr, medtess7 3
- 1 | | angular sand, sense 7o very dense o
0 73 L SH;K/Sane vavel Srze (37) _é? B - /MoLST: :
-1 SPT 795" JB| plusginG  SFET sameler - ] > -
- : =30 Sardy S1/7y CLAY fClayew SIET (co/HL;
EN TV | erlowrbrown 1o brows, ,‘}:;57‘-//6-({' e
Harderdrilling 1 [SaDSTONE ¢ StaLE seiaerz’/f ]
8 | 1 ' _gé _:': Wf'dféfreg/\_] ‘ E
7 |4 ?&5/7};7 5;@?/62 ﬂif‘hﬁgffd;gé ; u ;
Zo7 |16 |67| gr|SOPPIE AT 950 b cEu - : - : -
I 146 - |34 weathercd SANDSTONE fragments,
. . N firie jrzm;cc/‘ 3
o /?Dcfy dﬂ//’gf 25 - :
- 56 .
T HOLE RO.
. D-/
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INTERNATIONAL ENGINEERING CO., INC.

SHEET

3 3

OF

DRILL LOG

PROJECT :

UTEH POWER £ LIBHT - DEER CRELEK MINE

J08 NO. HOLE NO.

Ectg-0/ | £/

Greater drill /}:7
reouired,

Kale . /'ff/mffy .

Atrenigied Sanide
clog 9 ’ (77 foe

Yard surface 46
" T A

Lressurs

; "5/01(7/)

- <0

T
)
[N RN I |

vt et aaa d ot by e Laa

SANMPLE DATA o
—— RE MARKS gla MATERIAL CLASSIFICATION
< |ZZjuwle WATER LEVELS Lle
o |ep|2lY WATER RETURN I 1zl=z PHYSICAL DESCRIPTION
(s 5 i<
wo |y g 8 DRILLING FLUID z 2 b -
ez |hojo|w CASING  DEPTH o |z|X%
- Zal<|= ®lo
—, H . N
Fa No crrciifatron). As glove
7ri-corie 57
birt

Lot da ¢|n|_l|1|| et ol |111{l||1 o b Lt

W, el lsd e

HOIE (647 CLer?
&-24-78

st gt e by e by s

Bottornr of hHole gf 4£.57

e gt by e L

HOLE NO
P 2l i




~e .
% INTERNATIONAL ENGINEERING CO., INC. sweeT_/_oF_Z
- PROJECT - JOB NO. .
g DRILL LOG UTAH POVER & LIGHT S
SITE. BEGUN ' COMPLETED HOLE SIZE |ARGLE FROM HORIZ 8BEARING
. " DEER CREEL M/NE PorID £-25-78| B-2575 F0°
E COORDINATES DEPTH/E ROUND WATER GR‘OUND EL. |DEPTH/EL. TOP OF ROCK
/ 121 F. 5 72218 /2.9 /72028
n DRILLING CONTRACTOR CORE RECOV LENGTH/ %{ SAMPLES { CORE BOXES DEPTH/EL. BOTTOM OF HOLE
E KAy hoND INTELKNATIDHAL 81"/ E+% / / zg0) VIF2.5
' DRILL MAKE AND MODEL LOGGED BY: _
CAME 55 e BRLCTHUENER
- - [<3
] saupLrpAm REMARKS olZ MATERIAL CLASSIFICATION
2 < |ZE| = WATER LEVELS = |°|E :
g s sgie « WATER RETURN ELEVATION et 2 PHYSICAL DESCRIPTION
- wo |Zz/<(° DRILLING FLUID : el - B
: -z L8glalw CASING DEPTH o 121X
> Zplay} - . ITRE:
A Hard Starting Aok — ] Clayey Sarcly SILT (r4L) arie] 5ra/eq:
% Auger /o7s of bouiders P cebblies and éaa/z/f/.f Crows) fi}jt,"///sz’
g B ] loarse ffﬁcf/aw Ferce clery, s/{j//;‘ .
ST plastic 17 ', botlers 7o s A .
- - -z ] ]
% ] 25" Of/ﬁ[éu SILT whth arawlar”
= -3 7] cog/ f/‘&f /?71,"/'/75‘, 77/,2/%05'&4/;/‘ :
5 . N Sand, r7z+- )a/gs ;r'/c a/r/ h
.o, , 4 - —
g érindung Lo -47 B 58" Dark Grown ]
< B ;
i 1| e — ;
o A I e ]
H | 1| e - :
_ Ground waler lepef N/ 7 ] —_—— — i
g - 8-Z28-78- | -— | ?T lobble 3
_ Attempled SPT gt 85 °-1 1 L — — .
. n retusal on bowlder WA Boulder o
§ : Slow dr/ /147 : - Retuns.: Sandy clayey Sﬂjz
AR T B i _/7\7_ . 1 (mLy, dark j,z/, 177, 7”/76 S ‘
i - “ loww ,o/asfn:z/// iors 7 o .
- _ - Satiurated ]
- = .
:g = B _—-/Z; Lo i
Gtemptes SPT &t /F.o0” | | -]
. iy / P ,/ -—/3 ~ p— -, T
g fefusal o bouider - Boulder ]
:g _,3%" 1 Set FUIR 6‘45//717?’0 /357 __/4_—-: : -
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;ROLLINS, BROWN AND GUNNELL, INC.
PROFESSIONAL ENGINEERS

March 10, 1981

Utah Power and nght Company
Engineering DlVlSlon.;'
——P.0. Box-899 . ¢

Salt Lake Clty, UT. 84110

ATTENTION._ Blll Whltney

Gentlemen~

In accordance:w1th,your request, a slope stablllty analy51s
~ has been- completed for certain slopes in the vicinity of the
. Deer Creek Mine in Carbon County, Utah.  The investigation
" has been performed to determine the factor of safety of the
. existing slopes and to determine,.where required, what reme-
“dial measures would be necessary to obtain a desired factor
of " safety.g; The/method ‘used -during the stability analysis
follows the general procedure outlined by Spencer, which is
valid ‘for both force ‘and moment equilibrium.  .The computer
program’ used in ‘the’ analy51s was developed by Stephen Wright
of- the,Unlver31ty of - Texas and is capable of performlng bothv‘

: The refuse mater1a1 exlstlng within the'ﬂ
on51sts lofj flne gralned. 50115 1nterm1xed. with some
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There was no indication of any groundwater throughout
the area, and it is not anticipated that any portion of the
slope will be saturated throughout the life of the structure.

2. Results of Fleld and Laboratory Tests

. In order to obtaln an indication of the characterls—
tics of the subsurface material within the dumps, three in-
place density .tests were performed in pits excavated along
the surface of the slope. - The in-place densities of the -3/4
material at -the test locations were 61.8, 87.5 and 98.1
‘pounds per cublc foot respectlvely.' : S

: : No subsurface exploratlon was performed at’ the site,
since it was the opinion of the personnel from Utah Power and
~ Light that the material dlsplayed along the surface of the
'slope was characteristic of the. dump material. It is our
opinion that ‘the’ 1an1ace dens1tylobta1ned along the surface
of’ the slope‘WLll generally represent the llmltlng density
-of the materlal w1th1n the dump ‘

.TAtterbergrllmlts were performed on the flne gralned
~portion of the dump material, and the results of these tests
1nd1cated a 11qu1d"llm1t of . 19 3 percent, a plastic 11m1t of.

; plastlchndex of 2.8 percent. L

: In order to obtaln. an 1nd1catlon of the strength
characterlstlcs “of the dump material, three triaxial" shear -
tests were performed on representatlve samples of the —No. 10

’ ,';Each ‘triaxial - spec1men -was densified to-an in- |
t welght;of,94 pounds per . ccubic foot at the 'natural
‘No attempt ‘'was made ‘to saturate the'

,The relatlvely;
o talnediior thlsﬂtest 1sfattr1buted t
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horizontal to 1 vertical. In performing the stability analy-
sis, the friction angle was held constant at a value of 31
degrees and the cohesion was permitted to vary. Factors of

safety obtained for wvarious values of the cohesion are pre-
_sented in Table 1. below.r G

Table l

*Factors of Safety for the
g Deer Creek Mine Slope

T Cohe51onl e Factor of Safety

- -It-is- apparent from Table 1 that the faCLor of safety
_is a rather sensitive function of the cohesion and that if
~a cohesion of 700 pounds per square foot exists within the -
'dump materlal aﬁfactor of safety of 1. 54 w1ll be obtalned.

/cohe51on value of 1500 ‘pounds per square foot. The cohesion
- is a function’ of the in-place -density of the dump material,
”*ﬁ'and itds p0351ble*that the overall density of the dump mate—gﬁ
1;m1ne the shear strength parameters.‘ if the- slope at the Deer
Creek Mine .is  benched: back --as ‘shewn in Flgure 1, and if a
aof OO?pounds—perfsquare foot ~is used “in the =

»The ‘results:; ofgthe tr1ax1al shear tests lndlcated a,*f~ﬁ~7
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'The results of the triexial shear tests indicate a
friction angle of 31 degrees and a cohe510n of 1500 pounds
per square foot. - : : :

The results of a computer stablllty analy31s 1ndlcate
that a factor of safety of 1.54 can be obtained for the Deer
Creek Mine dump if a cohesion value of 700 pounds per square
foot develops within the dump material. ~A stability analysis
was also performed for a modified slope at the Deer Creek
Mine which indicated a factor of safety of 1.5 using a cohe-
sion of 400 pounds per square foot and a friction angle of
31 degrees. It is our oplnlon that a cohesion value of 700
_pounds per square foot is realistic and that modlfylng the
‘slope as’ 1nd1cated above 1s not- necessary.,’

The conclu51ons and recommendatlons presented 1n thls report
are. based upon_ the results of the field and laboratory tests
which, ©in‘our opinion, " define “the characteristics of the’
*subsurface material’ fthrOLghout the site in- a satisfactory.
manner.  If during “construction conditions are encountered
©~.which appear to beidlfferent than those presented herein,

i”;please fadv1se us' n . order that.‘approprlate actlon ~may be~
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