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RFUREKA FENERGY COMPANTY

A SUBSIDIARY OF PACIFIC GAS AND ELECTRIC COMPANY

77 BEALE STREET e« SAN FRANCISCO, CALIFORNIA 94106 « (415) 781-4211  TWX 910-372-6587

April 2, 1982

Mr. James W. Smith

Coordinator of Mined Land Development
State of Utah

Natural Resources & Energy

0il, Gas and Mining '

4241 State Office Building

Salt Lake City, UT 84114

Dear Mr. Smith: - “

Subject: Sage Point-Dugout Canyon Project

In my March 12, 1982 letter, I promised
to provide DOGM by April 2, 1982 a certified statement of
the schedule for submission of detailed designs for the
runoff control “structures.

It is anticipated that the engineering
work will be done during the summer and fall of 1982, and
final detailed designs will be submitted to DOGM by
November 30, 1982. Submission by this date would be
more than 120 days prior to construction.

With submission of this statement,
Eureka has responded to each point raised in your
February 4 letter. Please contact me if you should
have any additional questions or concerns.

Sincerel}y,

M 45’75;;% v

Nicolas K. Temnikov
Regulatory Coordinator

NKT:ep

cc  SOOgden
CWhurrett
RFGoudge
POslund
TLWylie
SKefer:-
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EUREKA ENERGY COMPANTY

A SUBSIDIARY OF PACIFIC GAS AND ELECTRIC COMPANY

77 BEALE STREET .+ -SAN -FRANCISCOQ, CALIFORNIA 94106 -« (415).781:4211. . » TWX 910-372-6587

March 12, 1982

James W. Smith U
Coordinator of Mined Land Development

State of Utah ‘
Natural Resources & Energy ; S MAR 161982
0il, Gas, and Mining ‘

4241 State Office Building

Salt Lake City, Utah 84114 DIVISION OF

OIL. GAS & MINING

Re: Bage Point-~Dugout Canyon Project
Dear Mr. Smith:
Attention: Sally Kefer

In answer to your letter dated February 4, 1982 we submit
the following enclosures that will become part of our SMCRA
Permit Application. The pages, tables, and figures were taken
from a "Preliminary Design Report" on Water and Wastewater
System, prepared for Eureka Energy Company by Dames & Moore,
dated April 10, 1980.

1, Section 6.2 provides 1nformatlon on the
wastewater disposal and the sewage lagoon.

2. Section 6.3 deals with surface runoff control
including: runoff volumes, sediment transport, sediment pond
capacities and cleanout rates, and typical cross-sections of
sediment ponds and drainage ditches.

3. Appendix A pages A~8 through A~10 and A-23
through A=-27 deals with precipitation giving drainage areas
and stream flows. =

I would like to point out again that all of the above
information is’ preliminary and final design will provide the
detail necessary to determine if the runoff control structures

- meet the requirements of TUtah Mining Codes. For your information,
the methods used to determine the final runoff flows and storage
volumes will be: 1) for small disturbed areas, the "Rational
Method" will be used; and 2) for larger areas the "Soil
Conservation Service SCS=-TR55 Method" will be implemented;

3) for open channel flow and pipe flow, "Manning's equation"
~will be used.



Regarding the total suspended solid effluent concentration
question, enclosed is a letter from R. A. Urbanowski of Dames &
Moore which explains the method used and quantities listed in
Tables III-B.8 through IIT B.30 included in SMCRA permit
application.

The above enclosures should satisfy the concerns raised in
your February 4th letter, with the exception of the certified
statement. A certified statement which depicts a schedule
for detailed submission will be filed with the Division by
April 2, 1982, The final detailed designs will be submitted.

a minimum of 120 dg construction. =

f In response to Everett Hooper's December 17, 1981 letter,
enclosed are revised topsoil stockpile drawings and a typical
cross section of the stockpile.

If you have any additional questions or requests, please

contact me.
Sincerely y,syours,
M < Z;M/ A%/

Nicolas K. Temnikov
NKT:hla/34/N

cc: S, 0. Ogden
T. L. Wylie

Enclosures
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. Minimum flow and pressure was
\Ehée storage tank sized for one

assumed to be 50 gpm at SO0 ps#. A pot

bidding function, 4"tain assumptions have been made towfacilitate cost
estimation. Smgdl diameter pipelines (less than 4 inch d

lJastic, while larger lines may be coated or o

probably be

6.2 WASTEWATER DISPOSAL
6.2.1 Introductiom

This section includes discussions of the systems which will be used
for wastewater disposal, including conveyance facilities, the design
constraints and assumptions involved in preparing preliminary desigms,
and cost estimates. As stated in Section 5.1, the‘recommended wastewater
disposal systems include.lagoon treatment at a joint site for Fish Creek
and Dugout Canyon, septic sytems for the Central Facilities and Pine

Canyon, and trucking of wastewater from Hoffman Creek to the ‘lagoon.
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6.2.2 Wastewater Conveyance

Wastewater will be conveyed mainly by gravity pipelines at the
facility areas and between facility areas and disposal points. The
exceptions are trucking of wastewater from Hoffman Creek to the lagoon
and pumping of wastewater through force mains-aié#g the Dugout Canyon
outfall, and from Pine Canyon portal area to tbg;Iéaéhfield site.

T -

The gravity pipelines were sized to maintain sufficient velocity
to prevent solids deposition (2 feet per second) and_ggvfig;‘no more than
one-~half full at peak flow. Sewer manholes will be provided at jﬁnctions
of two or more building sewers and at shar? changes in alignment and/or
slope. It was assumed that gravity sewers smaller than 8-inch diameter
(state requirement for municipal systems) could be used, since signifi-
cant amounts of grease and the odd assortment of large-sized items found
in public sewers will not be present in project wastewaters. Also, on
long, straight sewer reaches with adequate slopes, manhole spacing will
be increased to 1000 feet from 400 feet (state requirement for municipal

systems) and cleanouts will be placed at 200~foot intervals.

Gravity sewers as small as 4-inch diameter will only be used
in short lengths of building sewers, and in septic tank effluent sewers,
where'mnst'of’thE'solids have been removed from the flow. Manholes and
other concrete work will be kept to a minimum on septic tank effluent
lines due to the corrosive properties of the anaerobic wastewater.
Plastic pipes are highly recommended for all of the sewer lines, due to

their resistance to corrosion and ease of construction.

Pump stations and force mains for Dugout Canyon and Pine Canyon will
require quite different final designs. The Dugout Canyon pump station
will 1ift raw sewage from a point along Dugout Road to the highest point
along the proposed conveyor route to the west (alignment uncertain).

Total dynamic head requirements should be in the range where standard wet
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well or wet well/dry well package designs can be utilized. However, the
Pine Canyon pump station will pump septic tank effluent to the leachfield
site located about 320 feet above the portal, requiring low output, high
head pumps not generally available in standard package designs.

Preliminary designs for both stations are_ééﬁéttéined by the follow—-
ing requirements: ‘ ' ;~f ' |
1) Each of two pumps must have output equal to{§:9 times peak flow
(six times average daily water use); 70 éﬁ;vgo;'Pine banyon,
108 gpm for Dugout Canyon;
2) Minimum force main velocity of 2 feet per second at 0.9 times

peak flow.

The truck conveyance system for Hoffman Creek has been discussed in
Section 6.1.5. Bullding sewers and a buried:holding tank will also be

part of the conveyance system.

6.2.3 Wastewater Disposal Systems °

Total Containment Lagoon

A noundischarging waste stabilization lagoon will treat waste-
waters originating at Fish Creek, Dugout Canyon and Hoffman Creek
—portal areas. The»preliminary lagoon design also includes capacity for
chemical toilet wastes and water treatment plant chemical sludges.

4N .

Chemical toilet facilities designed for use in underground mines are
available which allow disposal of wastes on a weekly basis. This could
be accomplished by pumping the spent chemical wastes out of the units
into a large transportable tank, removing the chemical holding tanks from
the units for transport, or removing the units from the mines and trans—
ferring the wastes to a tank truck at the portal facility. Water treat-
ment plant sludges will be pumped from plant waste dumps and transported
by tank truck to the lagoon. Sludges and backwash water from the
Fish Creek and Dugout Canyon plants could possibly be transported
through the sewer outfalls to the lagoom, but this practice is not

recommended due to potential clogging problems.
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For the preliminary lagoon design, it was assumed that a multiple
cell design 1s. required to provide operational flexibility and avoid
excessive odor problems. A three cell series operation system was chosen

to control BOD loading and fit the slope and- area limitations of the

proposed site in the southeast quadrant of Section‘?8.

A BOD loading of less tham 40 1b per acré ber*E;y was used for the
priméry cell. Also, based on reconnaissance le%el.éé;technical investi-
gations, an allowance for seepage, as well as net E?Zpééééion, was made
in setting the overall area requirements of the lagoon system, as
follows:

1) annual net evaporation of 27 inches;

2) dally seepage losses of 1/16 inch in the primary, 1/12 inch in

the secondary, and 1/8 inch per day in the tertiary cell;

and Y

3) maximum allowable seepage is 1/4 inch.

Preliminary geotechnical investigations also indicated that soils in
the'proposed site area would be suitable for both dike fills and bottom

-sealing. Experience in the region indicates the possibility of moisture

sensitivity in the site soils. Soil testing in Phase II will show the
need for special construction techniques, if any.

are of two grent types. A standard septic tank and serial ield

topography, ground water, an percolation rate
of 40 minutes per inch was assumed ba
testé in Phase II will be used to

able information. Field
eachfield designs for

ar€as for ease of operation and maintenance.
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7.1.10 Fish Creek/Dugout Canyon Lagoon

The portions of the project water and wastewarar facilities which
link and serve mine complex surface facilities are shown in Figure 7-1.
A 9.1 acre lagoon facility in Sectiom 28 will receilve sewage from Fish
Creek and Dugout Canyon portal areas. The lagoon is designed for 27
inches per year net evaporation and 1/12 inch per day net seepage over
the three-cell system. Figure 7-24 shows a sita plan of the lagoonm,
while Figure 7-25 illustrates the configuration of the lagoon excavation

and transfer piping in a cross-sectiomal view.

Sewer outfalls from Fish Creek and Dugout Canyon are also shown in
Figure 7-1. For Fish Creek flows, a six-inch gravity sewer will follow
the propoéed Fish Creek road down from the portal to an elevation of
about 6740 feet, and then along the proposed conveyor route to the
lagoon. The alternate route shown follows Fish Creek road down to an

elevation of about 6625 feet and then across open terrain to the.lagoon.

The six—-inch Dugout Canyon sewer outfall will follow the canyon road
down to an elevatiomn of about 6700 feet, where a lift station will
provide the increase in head necessary to tramsport Dugout Canyon flows
through a four-inch force main along the proposed conveyor route. At an
elevation of about 6580 feet along  the conveyor, the force main will
empty into a six—-inch gravity sewer for transport to the lagoon. Por-
tions of the force main traversing steep slopes will be attached to the

conveyor above grade.

7«2 PRELIMINARY COST ESTIMATES
imated construction costs for the water storage, supply, treat-

ment, wasteWwafer treatment and sediment cOﬂ:;:i;_Siﬁilihé have been
tabulated in Tabl The table is djiwué into several categories

tions of the project. Each category

representing different sep
has been subdivid
and further subdivision will be necessary for congffteeéon,bid

A 'summary of project costs in shown in Table 7-2.

0 major work items. Liferent arrangement of

categorj

items .
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he Pine Canyon system includes a standard septic tank with,a

e (3-29 minuﬁééﬁper inch) natural
Field testing in Phase IT will be

design assumes that 1-3 feet of pé

soll occurs above bedrock at the

on pipe, manifolds and perforated laterals.

6.3 SURFACE RUNOFF CONTROL

The proposed system for surface runoff control consists of sedi-
mentation ponds for each of the portal areas, the Central Facilities, and
for the coal preparation waste storage site. The system incluges con~
struction of diversion ditches at the Central Facilities and Pine:Canyon.
Contrary to the results of Chapters 4 and 5, diversion ditches were
included in runoff control systems for Fish Creek and Dugout Canyon
portals, at the request of Eureka Energy. No runoff control system has
been developed for Hoffman Creek, since surface facility designs are not
available. Also, the coal preparation waste storage site has not been
designed, so the information shown is still based on conceptual design

parameters.

6.3.1 Hydrologic Conditions
To calculate the required sedimentation pond capacities, it was
necessary to specify the hydrologic conditions of the sites. Thus, from

limited soils and ground cover information, each drainage area was
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classified according to the hydrologic soils groups defined by SCS.
Table 6-4 presents the assigned hydrologic soils group, hydrologic

condition and resulting curve number for each location. In those areas

- 'where .soils information was insufficient to assign a hydrologic soil

group, those soils with high runoff potential were assumed for conserva-
tive design purposes. ' ' S .
6.3.2 Runoff Storage Volume .

Runoff volumes were determined using the SCS method for natural
drainage areas, and the Ratiomal Method for the disturbed portionms.

Details of the runoff calculations are presented in Appendix A.

To apply the Rational Method to the disturbed or developed portions
of the drainage areas, it was necessary to determine the coefficient of

runoff, C. This coefficient accounts for-infiltration, depression

-storage and -channel . storage, and depends upon rainfall intensity, land
‘use, percentage of impervious area, soil type and vegetative cover. A

close examination of these factors was undertaken to refine the C values
that were used for the analysis of alternmatives. On the steeper portal
slopes of Fish Creek, Dugout Canyon and Pine Canyon a cunoff coefficient
of 0.82 -~ 0.83 was calculated, whereas at the Central Facilities, where

s

the-slopes are mot so steep, a coefficlent of 0.74-0.76 was used.

6.3.3 Sediment Transport

Sediment loads from the disturbed portions of each drainage area
were calculated using the Universal Soil Loss Equation (USLE). Details
of the calculations are given in Appendix A. At each location the total
disturbed area was subdivided into smaller units and the gradieat,
slope-length, K factor, and size were determined for each umit. Soil
loss was estimated for each sub unit and summed to produce a total soil
loss estimate. Because the USLE wés applied only to the disturbed areas
where ground cover is minimal, the cfopping management factor, C, was
held constant at 1.0. It was a.lso- nec.esé'ary to estimate soil loss from

natural rangeland areas where the USLE is not applicable. Analysis of



LOCATION

Fish Creek

Dugout Canyonv

Central Facilities»— East
Central Facilities - West
Pine Cinyon -~ North

Pine Canyon - South

Coal Prgp Waste Storage Site

TABLE 6-4

HYDROLOGIC SOILACONDITIONS

HYDROLOGIC SOILvGROUP HYDROLOGIC CONDITION CN
D Pooresp 91

D. Poorest 91

B | 1‘ Poor to Medium 64

B | : - Poor to Medium 64

c Medium 13

P | o Mediﬁm 73

c Poor 68

-

Source: USDA, Soil Conservation Service, National Engineering Handbook, 1972
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wind, sheet and rill erosion data obtained in the National Resource
Inventories indicates that rangelands in the state of Utah experience én
average of 2-2.9 ton/ac/yr soil loss. Therefore, to determine sediment
loss. volumes from the natural portions of each drainage area a conserva-
" tive value of 3 tons/ac/yr was used in the de;;gn calculations. The
sediment loads from the disturbed and naturalféréaQ”ﬁére summed and the
total sediment storage volume required at each location is shown in
Table 6-5. | |
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6.3.4 Sediment Pond Capacities and Cleanout‘Rates

The calculated sediment storage and runoff storage volumes were used
to determine total pond caﬁacity requirements and the resultant sizes.
These values are presented in Table 6-5. 1In Chapter 5, the recommended
pond system included a scheme for pond sediment cleanout for each three—
year interval. The total sediment storage volumes associated with this

...scheme were: calculated and are shown in Table 6-5.

Total bond area requirements for Cehtral Facilities East differ from
the size used in the conceptual analysis (Table A-5). The sharp increase '
in Central Facilities East pond size stemmed from detailed sediment
calculations for the coal storage piles. This change had no impact on
the relative rankings of the alternatives.

‘6.3.5 Runoff Control Designs

The criteria used in the design of the sediment ponds and diversion
ditches are listed in Table 6-6. As stated in Appendix A these param— .
eters are based on regulatory requirements and requirements specific to
this project. Spillway designs will involve principal and emergency
outlet pies sized to pass the 25-year storm. Typical dike and diversion

ditch cross—-sections are presented in Chapter 7.
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- TABLE 6-5

SEDIMENT POND DESIGN DATA

T
bod

L

DRAINAGE AREA RUNOFF VOLUME - SEDIMENT VOLUME

" WATER

SEDIMENT POND

" LOCATION
- (acres) . (ac—ft/yr) (ac-ft/yr) DEPTH (ft)  SIZE' (acres)
Fish Creek 12,31, 1,230 0,660 10 . 0,194 ‘
Dugout Canyon : 12.70 1,270 - 0.570 10 0.188 |
Main West 30,10 2,020 . 0.290 8 0.294
Main East 39.90 1.970° 4,675 10 0.661
33,95 O+204— ' 0.056 6 6644
72,04 0,260 0,076 6 0,060
Coal Prep Waste ;3gast‘ 101;60 5.410 0.117 10 0.553
Coal Prep Waste - S;ﬁgh ‘ 190,01 12,120 0.205 10 1.232

1

At mid-water depth
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TYPE STRUCTURE

Sedimentation Pands

Diversion Ditches

Spillway Structures

doiid  head e el Need e e e bt

TABLE 6-6

DESIGN CRITERTA

'DESIGN PARAMETER

Hydraulic design

fdnd7freeboqrﬂ

Pond vater depth
Embankment top widch (H<15 ft)

kmbankment sideslopes

Combined upstream/downstream

sideslopes
Manning's Coefficient
Hydraulic design
Freeboard .
Ditch sideslopes -
Ditch bottomwidth

Maximum velocity (unlined)

Hydraulic design

VALUE

24-hr detention of
10-hr 24-hr storm

2 ft

10 f& (waximum)
10 ft
2H; 1V (minimum)

SH;1V

.02

H7 -0

10-yr 24~hr storm

0.5 ft

JH: 1V (mipimum)
(varies)ﬁalyﬁé
3 ‘fps é'li i

?S-yr 24-hr_storm
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’IA method of relating precipitation, apparent 'evapotranspi:raﬁion,

and runoff for several hydrologically similar watersheds was used to

calculate average annual runoff.

This method utilized a water budget approach. The annual wé:\
budget for a drainage basin including its soill and aquifer storage

components 1is:
P-Q- Bt - G = AS

in which P = precipitation on the drainage basin
- Q = streamflow from the drainage basin
Et: = evapotranspiration from the drainage basin
G = net ground water flow from the drainage basin's
'~ aquifers that is not included im streamflow

AS = change in the amount of water stored in the drainage
- - ~basin's soil and aquifer '
On an annual basis, it can be assumed that AS is approximately zero
for small watersheds. Usually, the subsurface flow out of the drainage
basin is a small fraction qf the evap_otranspiration. Then, it is
convenient to call theé sum of Et and G the apparent evapotranspiratiom.
The average annual apparent evapotranspiration for the selected small
drainage basins are given in Table A-2. These values were obtained by
subtracting the average annual s:reamflow from the average annual

precipitation.

Annual drainage basin evapotranspiration is closely related to
aonual p'recipj;fatibn.. In years when the precipitation is low, evapo-
transpiration 1s a large percentage of the precipitation. In years
when the precipitation is high, drainage basin evapotranspiration is
a smaller percentaéé of the annual precipitation. The relation between
annual precipit‘at:"ion and annual evapotranspiration for the seven drainage

basins is shown in Figure A-3.
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TABLE A-2
PRECIPITATION AND EVAPOIRANSPIRATION

Apparént

. Dra;nagé Basin
3 Precipitation Adjustment Precipitation Evapotranspiration
Drainage Basin Station Factor in/year iniyea;

West Fork Avincéquin;' Soldier Summit 0.96'  - v - -
Creek near Fruitland '
Sowers,C:eek;near Nutters Ranch - - 1.60 18,94 17,88
Duchesne | ' ' :
Minnle Maud Creek Price Warehouseg® 1.50 14.36 12,16
near Myton
White River near Soldier Suymmit 1.06 . - 2 -
Soldier Summit D
White River below Soldier Summit 1.02 - -
Tabbyune Creek
Beaver Creek near Scofield Dam . 0,93 13,50 11.47
Soldier Summit .
Willow Creek near Price Warehouses® 1,58 - 15.23 13.66

Castle Gate

o

* ) '
Price Warehouses includes the records of Price and Price Game Farm stations.




An estimate of annual precipitation for drainage basins near
the project site is given in Table A-3. . The period of record is from
calendar years 1931 to 1977, inclusive. The estimate was based ou the
precipitation record at Price Warehouses gage for which the long-term
mean annua.'L precipitation is 9.40 inches. The -ratio between mean annual
precipation at the Price Warehouses gage to ‘annual precipitation in the
small drainage basins is 1.33. The estimate of the mean annual precipi-
tation on the small drainage basins is .12'.50 inches. S T

. 'Corresponding estimates of annual streamflow for the Soldier Creek,

Dugout Creek and Pace Creek drainage basins are also given in Table A-3.
These estimates were generated by using the annual precipitation values
and the evapotranspiration versus precipitation curve presented in
Figure A-3. '

For the simulated streamflow record given in Table A-3, 'everage
- -~apnual -runoff- is -1l.5- inches- which appears to be the best estimate of

annual streamflow for the project drainage basims.

A5 DETERMINATION OF ANNUAL FLOW RECORDS

The annual runoff _sequence generated in Table A-3 was compared to
actual sequences ih. nearby drainage areas. The coefficient of variation
is 0.36 which is much less than for the measured streamflows in other
drainage basins. USGS statioms in the vicinity generally have coef-
ficients of variation of from 0.5 to O. 9; therefore, the synthetic

streamflows of Table A-3 do not appear to represent a good record, and
are not used to generate the annual streamflow sequence.

.;nc;tt;e‘r. runoff sequence for the drainage basins in the vicinity
of the pro j'ect site was calculated using the White River streamflow
records. Annual runoff for the White River for the period of record 1940
to 1978 :Ls given i{n Table A-4. The coefficient of variation for this

record 1is 0.59. Therefore, it is assumed to represent a better runoff

sequence.
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size and project costs, but regu
than those currently avasdsBTE.  Risk TECCOTTR further

&d in Appendix B.

A.9 RUNOFF CONTROL

Runoff storage is required for the 10—yéar 24-hour storm volume,
with-a thedre:ical detentionAtime_of.24 hours. Diversion ditches are to
be designed.for a 2-year flow. For the uatﬁrﬁl,areas, runoff was calcu-
lated using the method described in SCS National Engineering Eandbook,/
Section &4, Hydrology. ©From this information natural runoff storage
;equirements and diversion ditch designs were calculated. The Rational

Method was.hsed to determine runoff volumes from the disturbed areas.

Sediment loads were calculated.using the Universal Soil Loss
Eqﬁation (USLE). Faétors used in;:he'USLE equation and to determine
sediment yield were obtained from background materials referenced in the
~0SM regulations.’ The basic equations and values are as follows:

A=RKLSCP .

whe:e/A;-sedihent transfer rate; tons per acre pér year (t/ac/yr)

R -~e£osion‘index.-‘20 t/ac/yr '

K = soil'eérodibility factor = 0.24

L = glope length factor

S = glope factor

c chropping management factor; from 0.18 to 0.23
P = comnservation pradtice factor = 1.0

Y = A Dr Ad

where Y = sediment yield, acre—feet per year (af/yr)-

- A'= sediment transfer rate, t/ac/yr

Dr_= delivery ratio = 0.5 |
Adw? aréaﬁof disturbed terrain, acres ‘
0&m046F§;5ﬁversion from weight to volume, acre~feet per tomn

-

' (density = 100 1b/ft)




.The'soil erddibiliﬁy’factor K was taken from SCS soil survey data.
An average K factor was used which is considered to be representative of
the common soil type of the area. The delivery ratio (Dr) was based on
"sheet or rill erosiom om very small drainage basins, taken from results
'of studies_:gpotted‘in Sedimentation Engineeriné (ASCE M&R No. 54). A

-delivery ratiqtof'O.S'cdtiesponds to a drainage basin of 0.05 square

‘;milesfu'Althqugh the delivery ratio is known to vary widelyibased‘on the

‘sources; texture of eroded material, basin characteristics, and deposi-
| tional areas, the avérége value is considered the best availablé estimate
. for the range of conditions in the project area. The cropping management
. factor, C, varied from 0.18 for the main facility areas to 0.23 for the
steeper portal slopes. This factor is based on a representative type of
~ vegetative cover and 20-40 percent ground cover of the ptojact area.
Conservation practice -factor, P, was held coamstant at l«O since the
ugse of erosion- control pract;fes in  the reélamétionvplan is uncertain.
- An average topographic factor, LS, was determined by calculating an
“average gradient and slope length for each of the drainage areas.
Sediment volume calculatioms were generalized for the altermative

analysis. ' .
. : i

Neither evaporation nor percolation was considered in the calcula-

tiéh.of'pond storagé'volume. Although small volumes will be lost, these
losses were not considered in calculating sonceptual design volumes.
Design criteria and assumptions are based on regulatory design require-

ments, as well as requirements specific to this project.

Several methods were used to determine required sed;ﬁentation,pond
yolumgi.<_gg;manentﬁsediment_storage, as well as temporary storage
volumes, weéé calculated and comﬁared to storage requirements based on
federal regulstions. Conceptual designs and cost comparisons have been
prepared for'sedimgnta:ion pouds at each of the site areas. The use of
diversion scructures to limit runoff and sediment losses was considered

" and ponds'vere sized with and without the use of these diversioaus.

TR




“The following alternatives were considered for pond design:

Alternative 1: Sedimentation pond volume based oun accumulated

sediment volume from drainage area over the 40-year life of pond;
and runoff storage for 10-year 24-hour storm.

Alternative 2: Sedimentation pond volume based on accumulated

~sediment ‘volume from drainage area to the poad for 3 years, with 60
- percent sediment removal at: the end of ‘each 3 year period; and
runoff storage for 10-year 24-hour storm.

Alternative 3: Sedimentation pond volume based on federal require-

‘ment of 0.l acre-feet for each acre of estimated area within the
upstream drainage area;  sediment removal as in Alternative 2; and
runoff storage for 1l0-year 24-hour storm.

Alternatives 4, 5, and 6 are the same as alternatives 1, 2 and " 3

respectively, but diversion ditches are included in the design to
convey runoff and sediment from undisturbed areas away from the
disturbed areas and sedimentation pond thereby decreasing the

required design volumes.

Table A-T presents the cost comparison for -each alternative pdnd.
system. Costs are computed as the present wortﬁ .“of expenditures and
are suitable for comparing alternatives. The quantitiesg of exéavation,
embankment: f:Lll and sediment removal were estimated for each alternative
and a reasonable unit price applied to calculate total costs. Those
costs common to each altermative were not included in the comparative
costs. and ‘_therefore the costs shown cannoﬁ be considered total costs.
Common costs included diversion ditches at the downhill end of the
disturbed area to direct sediment-laden runoff to the ponds.

CO;£ analysis, using Table A-7, indicates that the Alternative 2
pond design is cost effective at every pond site. Although cost compar-—
ison 1is "an‘-j_‘"important method of alternative selection, sevéral other

factors play a significant role in the selection process. The steeper

1



TABLE A-7 - - -

SEDIMENTATION PONDS

TOTAL COSTS~PRESENT WORTH'

LI

NO DIVERSIONS o . DIVERSIONS

LOCATION - ALT 1 ALT 2 ALT 3 ALT 4 ALT 5 CALT 6
Fish Cﬁgek _ - 2 o :
Pond Size 3,82 o 717 - 1.026% .223 .179 U ,305
Total Cost 143,020 30,730 39,020 52,050 360,000 55,300
Dugout Creek . . N é _ , - o
Total Cost 188,160 40,030 49,880 51,250 350,000 - 55,290
Cen, Fac,/Fast / .
Pond Size <446 + 348 ,618 . 358 <314 »590
Total Cost 19,140 14,680 25,010 17,510 15,820 26,410
. Cen. Fac./West . »
Pond Size - .407 .288 .519 .286 ' .268 506
Total Cost 16,880 12,350 21,250 16,390 15,710 24,900
Coal Prep. Waste: |
Storage-East ‘
Pond Size ; . 850 .58 . ,98
Total Cost - 34,020 24,040 39,150
Coal Prep. Waste
Storage-West
Pond Size 1.80 1.29 2.23
Total Cost ' 69,240 51,010 78,570

lrotal costs represent dollars. Pond sizes are expressed in acres. _
Calculations are based on disturbed area defined as the entire upstream drainage area.



slopes in the portal areas limit the allowable size of the sedimentation
pounds. For this reason Alternative l cannot be used for the design in

the portal areas. In-the main facilities area, however, size is not a
‘limiting factor.

- Benefits not reflected by the costs presented are associated

 with'the use of diversion ditches for runoff and sediment control.

- Diversion ditéhes.. are important for protection of the facilities and
equipment agéinst floods. Diversion ditches not only limit the size.

of sedimentation ponds required, but also protect against the direct flow
of runoff and sediment across the impervious facility areas which could
cause other environmental problems. The sedimentation pond is also

‘protected'against possible washout under extreme flood conditions.

In the portal areas at Fish Creek and Dugout Canyon where steeper
slopes occur the problems associated with the use of drop structures and
steep channels are reflected by high costs which were not included in the
alternative cost analysis. ) ' ; '

- Because of area topography and drainage patterns;.diversion struc—
- tures were not cousidered useful in the design of sedimentation pounds for
the coal preﬁaratiéd waste storage sites. Structures could not be placed
;o as‘to divert signifiéant volumes of runoff and sediment from undis-
" turbed areas away from the disturbed areas. For this reasom, Alterna-
tives 4; 5, and 6 were eliminated from the altermative designs at these

siﬁes.




1626 Cole Boulevar’

Dames & Moore Golden, Colorado 80401
= (303) 232-6262
TWX: 910-931-2600 Cable address: DAMEMORE

February 22, 1982

Mr. Jerry Davis

Pacific Gas & Electric Company
77 Beale Street - Room 2619

San Francisco, California 94106

Dear Jerry:

This letter is in respomse to your request (2/16/82) for a "brief"

written explanation of suspended sediment concentrations: presented in
the permit application for‘Eureka_Energy's Book Cliffs project, as pre-

parad by Dames & Moore.. '

The question, as presented to me, is why do thé effluent concen-
trations from the sedimentation ponds exceed the DOGM standard of
45 mg/l. The,answe: is complex. I will»*ry to answer the questicn on

twae fronts: (1) the rsgulaticms, themselves; and, (2) a more thor-

ough explanation of the analyses that produced the numbers in guestion. -

=

- - .-1l. . _The sediment concentrations presented do_.indeed exceed the
regulatory-standard.= H6weve:, the regulatory standard is
very commonly exceeded by streams in a natural, undisturbed
condition, and the regulatory standard, therefore, seems un-

reasonable. =

2. The numbers presented are not intended to be taken. as defini- .. .. ... _

tive. They are intended to show that the sedimentation ponds
significantly reduce the suspended sediment loads of the .
streams involved.  The trap efficiencies are on the order of
60 to 70 percent when 24-hour detention times are.p:oﬁided.
3. An accurate determination of sediment concentrations is not
practical for design purposes. Flows and sediment concentra-

tions would need to be sampled during rare storm events (e.g.,

A\

5-, 10~ and 25-year storms) to prov;de comprehensive data. Li’

pe
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Such sampling would require many years (or extreme luck).

REGULATIONS ‘

The allowable effluent limitation of 45 mg/l of suspended sedi-
ment from a 10-year, 24-hour storm was adopted by the DOGM in the form
of OSM regulations. The OSM has since deleted and revised many of the
regulations, and is in the process of déveloping new effluent limita-~
tions. I was confused by the changing regulations when designing the
sedimentation ponds and consulted John Nadolski, a hydrologist for the
OSM in Denver. He suggested that I use a 24-hour detention time for
design criteria since the OSM regulations were unclear and changing.
Therefore, I used the detention time as the primary design\paraﬁeter,

and ignored the effluent limitationm. !

As far as I know, the Utah DOGM has not followed the OSM lead in
re-evaluating the regulations. I strongly feel that they should because,
as evidenced in the following discussion, the 45 mg/l value seems un-
realistic for Utah. That value is normally exceeded by undisturbed,
natural streams under normal flow conditions, and it is greatly ex-
ceeded under storm conditions. To iliustrate this, I have attached
Table 5 from:

Mundroff, J.D., 1972. Reconnaissaince of Chemical Quality of

Surface Water and Fluvial Sediment in the Price River Basin,

Utah, Utah Division of Natural Resources, Technical Publication

No. 39, in conjunction with the USGS.

The table presents 97 sediment concentrations from various streams
in the Book Cliffs region, and 92 of them exceed 45 mg/l. From this
table, it is reasonable to conclude that streams in the Price River
basin rarely meet the DOGM standard. I believe the on-site data col-
lected by Eureka Energy shows a similar situation exists on the project

area.

As a final note on the regulations, I would like to point out that
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a 10-year, 24-hour storm is a reasonably severe hydrologic event in
comparison to the flows usually encountered in streams. As such, a
10-year storm would probably result in even higher flows and sediment

concentrations than those presented in Table 5.

It appears that natural, undisturbed streams regularly violate
the DOGM standards, often by one or two orders of magnitude. There-

fore, the standards seem unreasonably strict.

ANALYSES

The average effluent concentrations of the sedimentation ponds
during a 10-year, 24-hour storm are extremely high, as pointed out
by the DOGM. They ranged from a high of 161,000 mg/l to a low of
11,000 mg/1, far in excess of the 45 mg/l standard. However, the

design criteria used, a 24-hour detention time, is met.

The sediment concentrations presented are unrealistic; they are
presented to illustrate relative improvements only, not actual numbers.
For example, sedimentation pond SV-4 has the highest average effluent
concentration: 161,000 mg/l. But it also had the highest peak in-
fluent concentration, 1,440,000 mg/l, which is attenuated to a peak
effluent concentration of 524,000 mg/l, a reduction of 64 percent.

The overall trap efficiency of the basin is 68 percent. Thus, the basin
is very effective in reducing both sediment loads and reducing peak con-

centrations. Those points (and the detention times) are what the com-

=y o
/'7 (al Tl

puter model was intended to show. -

As to the numbers, themselves, they are unrealistic for a number
of reasons. They are synthetically generated, not based on field data.
The total sediment load is determined by the USLE as required by the
original OSM regulations. The USLE is used as a sediment predictor
because it is, essentially, the only method commonlyAavailable. The
sediment loads derived with the USLE are not necessarily accurate

estimates. It was developed for very small agricultural plots, and

e

S .
Tt L 2 me
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using it for relatively large watersheds calls for extrapolation beyond
its capabilities. It is independent of flow. For example, basin SV-4
had a sediment load of 91.6 tons, and a 10-year, 24-hour flow volume of
0.14 acre-feet. On the basis of weight, the flow was 48 percent sedi-
ment. . Converting tons to milligrams and acre-feet to liters yields an
average influent concentration of 482,000 mg/l, clearly an unrealistic
value. The importance of the model is to show that the aﬁerage effluent

concentration is only 32 percent of the influent concentration.

Thus, the major cause of the unrealistic numbers is the use of the
USLE for sediment load. However, two other factors are also in&olved.
The DEPOSITS model creates a sedimentgraph proportional to the hydro-
graph when a sediment load is given. Only extensi;e field data could
confirm or deny whether or not this is applicable to the watersheds
under study. Secondly, to determine how much sediment was trapped in
the pond, a grain-size distribution of the suspende& sediment was re-
quired. A few distributions had been determined by Eureka Energy, and
these were used as input to DEPCSITS. However, distributions based on
small flow events usﬁally have much higher percentages of clay than
those of rare storm events, thereby producing conservative trap ef-

ficiencies.

It is evident from the above discussions that the DEPOSITS model
requires extensive field data to perform accurate calculations. How-
eﬁer, to produce truly accurate results, a paradox occurs. To have
accurate data for input, the project should already be in place, and
a 10-year, 24-hour storm must be sampled. This is not possible in
the design phase of a project, and one makes do with the limited data
available. It is probable that, if the same calculations were done
for the watersheds in their undisturbed condition, the resulting sedi-
ment concentrations would be similar to those in the disturbed condi-

tion. These calculations were not performed for two reasons. First,
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the analyses would be extensive. Secondly, the results would not be
conclusive. The sediment concentrations would be unrealistic, as

they are in the analyses already done, thereby showing that, with the
limited data available, the sediment loads and concentrations cannot

be accurately predicted.

I hope this discussion adequately addresses the questions raised
by the DOGM.

Sincerely,
DAMES & MOORE

Richard A. Urbanowski
Staff Engineer

RAU:smh

cc: Mr. A, Prakash - D & M - DN
Mr. S. F. Tarlton - D & M - DN
Mr. J. Keaton - D & M - SL
Mr. W. J. Gordon - D & M - SL

Enclosure



Table 5.—Periodic determinations of suspended-sediment discharge and particle size—Continued

Suspended sediment

-
3 -
S -
- ~ >
Ed o ~ -
4 L - ~ -
K] = T § by H
~ Sampling sice B M ~ z ‘ Percent finer than {ndicated sfze, in millimeters -
- “v 3 & ™) - ]
2 - -J o e
5 % O b 3
e £ s £ ~ - e - ~ o=~ [
3 : 3 F f 7 iF 8 28328 %8 %R EE
;. a - & a 8 o~ o -4 o © o o o o (-] - ~ 2
32 Unnamed creek at Highway 10, near 8-29-69 1215 18 75 120,000 26,300 32 3 59 9} 100 Cc,pV W
Price
33 Miller Creek at H{ghway 10, near 5-15-70 115 (5 .02 st (47}
Wellington
34  Miller Creek near Vellfngton 8-29-69 1210 17 21 &,700 266
8-29-69 1400 20 20 5,090 273 19 19 3 73 98 100 c,P,v W
35  Outflow drain fram Olsen (Mounds) 6~ 1-70 1140 16,5 12 57 1.8
Reservoir, near Mounds
36  Wasghborad Wash near Mounds 6- 3-70 1145 16 26 1,820 Li8
37  Meads Wash at Highway 6 and 50, at 8-29-69 1300 19 22 49,000 2,910 39 53 84 98 100 C,P,V W
Price 5-15-70 1210 14 1.2 52 .2
38 Cardinal Wash at mouth, at Highwvay 8-29-69 1510 18 7.5 22,700 460
6 and SO, at Price 5-15-70 1230 18 1.5 86 3
41 Coal Creek at Highway 6 and 50, near B-27-69 1730 28 1.8 101 .5 .
Wellington 5-15-70 1320 22.5 7.5 146 3.0
6- 3-70 1040 17 4.0 222 2.4
44 Suldier Creek at Highway 6 and 50, 11- 6-69 1330 L] 8.0 837 18
near Wellington $-15-70 1325 18.5 6.0 144 i.8
6- 3-70 1045 17 2.0 122 .7
45 Price River at Highway 297, ac 6- 3-70 1025 15 %S - 875 343
Wellington
46 Price River at Highway 296, at 8-28-69 1730 19 28 167 13
Wellington 8-29-69 1400 20 40 111,000 12,000 18 20 30 7 99 100 CPV N
8-29-69 1430 19 300 49,700 40,300
3-25-70 1150 ? 0 1,240 1,170 &l 2 15 95 100 C,PV W
47  Price River near Wellington 6-28-58 1210 23 63 256 ol 82 s
7-16-58 1220 22 40 to1 11 76 s
7-30-58 1010 21 3% 38 3.5 8% s
8-14-58 1230 26 28 70 5.3 5 H
3-25-70 1200 5 60 6,950 1,130
$-15-70 1305 17 60 67 11
6= 3-70 1030 15 145 1,85 724
52 Desert Seep Wash at outflow from 9-25-69 1600 L] 6 983 16 &3 61 90 100 c,rv M
Desert Lake, near Elmo 5-15-70 1525 22 9 146 1.5
6= 1-70 1300 19 18 24 1.2
53 Desert Seep Wash near Elmo 6- 3-70 1200 16 26 165 12
$5 Price River near Mounds 9-25-69 1500 20 23 2)9 16
11- 6-6% 1430 $ 42 160 18
6-3-70 1135 18 160 2,240 968
64 Grassy Trall Creek below junction 5-15-70 1340 21 .23 86 .06
with Dugout and Rock Creeks, near
Dragerton
67  Icelander Creek ac Highway 6 and 50, 5-15-70 1355 24 1.1 %8 o4
ncar Dragerton
68  Price River above Camel Wash, near - 11=- 5-69 1430 7 62 153 26
Wandside
69 Price River below Summerville Wash, 8-29-69 1345 18 130 78,800 27,700 3% &3 % 99 100 C,P VW
near Woodside
71 Price River at mouth, near Green 11- 6-69 wls & 64 203 33

River

1/ Trace (lesa than 0.05).
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Table 5.—~Periodic determinations of suspended-sediment discharge and particle size

See plate 1 for locations of map aumbers.
Metheats ol unalvels: €, chemically dispersed; B, pipets 8, sieve; V, viswal accumulation tube; W, {n distiiled vater,

Suspended sed{ment

. € n
s .
= S o~ - H
: > £ § 3 :
Sampl{ it =
. ampling site = ¢ ~ z » Peccent [lner than indicaced size, {n millimeters 2
£ . 2 & 2= s x
5 3 - i3 is 3
b 2 . £w o @ =4 o w o =3
N O T B ¢g< ¢ 8 8 8 33 % 53 8 8 8 2
- - b1 - -3 - . 3 . . . ] . . . . . b
x a - [ a < a~ o e o o o o s o o - ~ =
7 White River beliw Tabhyune Creek, 8-28-69 1730 18 6.4 180 3.1
near Suldfer Summit 5-15-70 0800 2.5 143 501 196
6- 3-70 0840 8.5 5.8 81 13
8 Price River above White River, near 9-25-69 1020 10 110 46 1%
Celton 5-15-70 0820 3.0 150 16 6.5
9 White River above Price River, near 9-25-69 1030 9 7 222 4.2
Calton
10 Price Rlver beliw White River, near 8-28-69 1800 19 175 73 k13
Coleon 9-25-69 1015 12 120 48 16
$-15-70 0845 4.5 230 3% 245
6~ 3-70 0855 10,5 320 101 87
11 Beaver Creek near Soldier Sumit 5-15-70 0855 3.5 16 809 35
6- 3-70 1605 19 10 768 21
12 Kyune Creek near Colton R 5-15-70 0905 2.0 9 i 637 15
13 Hurse Creek near Castle Cate 5-15-70 0920 7.5 3 119 .1
14  Diamant{ Canyon at Highway 6 and 50, 5-15-70 0915 3.5 .8 268 .6
near Castle Gate
{5 Ford Creek at Highway 6 and 50, near 8-28-69 1600 14 .2 234 .1
Castle Cate 5-15-70 0940 3.5 1.1 120 A -
1
16 Williw Creek near Castle Gate 5-15-70 1010 5.5 9 3os 7.5
17 Willow Creek at mouth, at Castle 8-29-69 1940 18 5.9 96 1.5
Gate 3-25-70 0900 0 4.0 844 9.1
5-15-70 1020 7.0 10 184 5.0 °
6- ]-70_ 1550 19 10 92 2.5
18 Price River above Willow Creek, at 5-15-70 1030 5.0 270 140 539
Castle Gate
19  Price River near Heiner 6-28-58 0950 17 33 158 142 31 S
7-16-58 1045 17 289 10 55 60 S
7-30-58 0820 18 264 50 3 58 S
8-14-58 1045 19 219 33 20 62 s
8-28-69 1950 18 174 619 291
9-25-69 1120 12 109 115 34
3-25-70 0910 0 109 1,880 553
5-15-70 1030 5.0 280 s87 (171
6- 3-70 1555 16 360 308 299
21  Spriag Canyun Creek at Helper 8-29-69 2015 19 .6 2,260 3.6
9-25-69 1130 14 .1 . 158 an
11- 6-69 1135 5 1.0 502 1.4
22 Price RLver at Spring Glea 5-15-70 1045 7.5 280 695 523
23  Gurdon Creek near Carbonville 3-25-70 1045 4.5 4.0 5,740 62 64 st 100 (=98 % )
5-15-70 1100 14 3.0 1,650 13
6- 3-70 0935 16.5 4.5 3,870 47
26 Pinnacle Creek near Price 5-15-720 1135 1. .2 45 .02
25 Carbon Canal near Price 8-29-69 0845 17 100 6,470 1,750
5~15-70 1115 8.5 135 1701 256
5-15-70 1115 8.5 135 978 356
6~ 3-70 0930 12 150 62 187
26  Carbon Canal at Highway 10, near 8-29-69 0930 17 75 1,610 187
Price
27 Carhon Canal at Highway 10, near 8-29-69 0950 17 0 1,790 338
Wellington
28 Carbon Canal near Elmo 8-29-69 0900 16 60 1,110 180
29  Price River at Price 9-25-69 Ll40 16 10 96 2.6
3-25-70 1100 & 40 3,450 373 52 67 92 99 100 c,p.v.¥
5-15-70 1140 12 60 268 43
6- 3-70 0955 13.5 140 559 211
30 Price River near Price 6- 3-70 1005 14 140 795 3o1
31 Drunkards Wash at Highway 12, ncar 8-29-69 0920 15 2.5 408 2.8
Price 8-29-69 1230 14 150 186,000 75,300
8-29-69 1230 15 150 183,000 74,100 28 33 57 88 99 100 C,PV M
9-25-69 1210 18 1.5 66 .3
5-15-70 1200 16 1.5 281 11
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and Dugout Reservoirs, more detailed informatiom is available. Mean pan
evaporation for May-October is 52 inches, while annual pan evaporation’is
65 \inches. The pan coefficient is 0.69. Therefore, the meap” total
evaporation is 44.83 inches per year. To obtain monthly, -estimates,
comparisons were made to evaporation data from weather s -4115 nearest

the pro ject site. Table A-6 presents the estimdted mean total evapora-

tion for Anderso and Dugout Reservoirs, along wi, estinated standard
deviations. Q\\\\\\\\\\\

For the purpose of estimating reserv01r size to compare alterma-

tives, a rough estimate of se®dpage losses has been made. Based on

Dames & Moore's prior experience w Mancos Shale, and on preliminary

surficlal geology inspections‘mf the es, seepage may be highly
variable. Seepage varies wi depth of wa areal coverage, depth to
impermeable surface, permeidbility, and dept:kﬁﬁﬁ\éi?und water. For a
- preliminary estimate f seepage for Anderson Reserv01r a - steady
state, radial well formula was used with an average eability of
lxlo-scm/sec, an1mpermeable soil layer 14 feet beneat:\}

h\rreservoir
bottom and syfface areas and average depths of water accordl to the

reservoir ,§ize. For Dugout Reservoir, preliminary geologic information

indicagés that bedrock (of unknown type) may lie within 2 feet of “he

surfdce, therefote:"a constant seepage rate of 10 acre-feet/year was

Sediment storage volumes forr the proposed reservoirs were calcu-
‘lated using procedures.described in the Soil Conservation Service publi-
cation TR-12 “Procedure-Sediment Storage Requirements for Reservoirs.”
Déta'qas taken from Eureka Energy's water quality measurements and
compafed wiﬁB a regional reservoir sedimentation survey.

This .reservéif sediment survey, the USDA Agricultural Research

Service Miscellaneous Publication No. 1143; shows a small reservoir near

‘Ferron, Utah,-having a sediment yield of 0.14 acre—feet per square mile

L Am o 2 ad

,

i e

ad




per year. A total suspended solids concentration of 3000 2g/l, based om

limited data from Eureka Energy's sampling program, corresponds to

approximately 0.14 acre-feet per square mile.

Because the diversion structures will be designed to bypass the
bed load, the 0.14 acre—feet per square mile per year is a conservative
- figure to use for estimating sediment storage for Anderson Reservoir. At
a mean annual runoff of 1.5 inches for the 40-year life of the project,

135 acre-feet was used for sediment storage at Anderson Reservoir.

Dugout and Pace Creeks have less suspended sediment. 1500 mg/l was

g 3oy € e T

used to calculate the 40-year sediment storage volume in Dugout
Reservoir. Twenty—ene acte~feet was used with only Dugout Creek
Diversion and 38 acre—-feet with both Dugout and Pace Creeks being
diverted.

ince the drainage areas above the major project reservoirs--are

very smgll (see Figure A-1), flood surcharge is a relagivelj minor

volume. both Anderson and Dugout Reservoirs, a_vd ume of 30 acre—

feet was use This is approximately the equ{valent of a 200 year

flood. A more tailed analysis of flood’fsurcharge requirements is

presented in Appendix

Based omn the foregoing a ’f;sis, approximate reservolr sizes were

_,.

determined and. cost estimates veloped for alternative comparisom.

Reservoir storage volumés used are “shown In Table 4-9 and costs are

included under Source Development 1in TahQles 4-2 through 4-8, in the

report text.

LN

It is not necessary to size the storage resg\\:ir for the 'most
criticdf/;rought._ To do so may increase project costg beyond what is
ecoffomically acceptable. Eureka Energy may wish to alljt\b\ﬁsrtaln risk

""of running out of water or having to decrease water usage. Th%i\:euld



Section

ILocation in

Permit Application

Remarks

784.21(a)

784.21(a) (1)
784.21(a) (2)
784.21(b) (1)
784.21(b) (2)
784.21(b) (3)

784.22

784.23(a)

784.23(b) (1)

784.23(b) (2)

-

784.23(b) (3)

784.23(b) (4)

784.23(b) (5)
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Underground mining activities

Lands to be affected throughout
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Pre~- and post-mining topography
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Section III-D.9 presents the
bonding costs for each of the
surface facilities to be con-
structed.

Topsoil stockpiles

Preparation plant waste
disposal site
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disposal sites
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With the exception of the preparation plant site, soils
will be stockpiled separately by 1ift to maintain the integrity
of each 1lift. Soil material stockpiles will be clearly marked
with durable, legible signs identifying the material as "top-
soil, " "subsoil," or "soil material" in the case of other
suitable growth media.

éoils from soil mapping unit number IEE2B will be single
lifted to a depth of 2 feet and stockpiled below the land fill
upon which thg:coal'preparation plant will be built. The top-
soil will béwgraded, covered with plastic sheeting, and marked
with permanent markers. The site will theq be surveyed based
on a permanent bench mark that will remain Qndisturbed
throughout the mine life. The soil, plastic,’and markers
will be covered with £ill materials.

Following removal of the preparation plant, the fill will
be graded to conform with natural contours, the topscil ré—lifted

based on survey records and markers, and the soil reapplied.

4,1.3 CONSTRUCTION AND MAINTENANCE OF TOPSOIL STORAGE AREAS

Topsoil, subsoil, and soil substitutes will be stored in
sites relatively protected from wind and water erosion, con-
taminants, and véhicle traffic. The soil stockpiles will
generally be rectangular in shape, located on relatively level
ground, and will have outslopes not steeper than 3h:lv. The
'prepa;ation plant stockpile will be segregated from and bhuried
under the preparation plant £ill. Maps D03-0124 through

D03-0129. show the locations of the soil stockpiles.

I1-218



Following removal of stockpiled soil, the stockpile . | <:>
area will be graded to conform with natural contours, . fertil-
ized, and seeded with a planting mixture designed for that
specific vegetation type (see Section IV-F.S5, Revegetation

P2lan}.

4,1.4 TOPSOIL STOCKPILE PROTECTION AND STABILIZATICON

Planting specifications £for the control of erosion from
topsoil stockpiles Qill differ depending upon the life of
the stockpiie. Stockpiles to remain in place no longer than
90_days will not be revegetated. The surfages of these
stockpiles will be left in a roughened condition to retard
wind and water erosion.

Stockpiles to remain in place longer than 90 days but
less than one year will be seeded to the appropriate temporary
cover crop listed in Section IV-F.5.2, Species and Appliéation
Rates for Soil Stockpiles. The surface of stockpiles with
slopes less than 3h:1lv will be ripped to a depth of 24
inches if necessary. The surface will then be disced,
harrowed, or compacted to pfovide the proper seedbed and
then drill seeded using conventional drilling methods {one
contour pass). On slopes steeper than 3h:lv the surface
will be ripped if necessary and roughened by chaining or
other appropriate means for seedbed preparation. The slope
will then be broadcast seeded at twice the drill rate and

the slope roughened again to cover the seed. ) (::

IT-219



TYIJ)ICAL CROSS SECTION OF THE 1%I’SOIL
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