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CHAPTER 7 

HYDROLOGY 

7.10 Introduction (R614-301-710) 

Within the Hydrology chapter, Earthfax Engineering, Inc. has prepared and/or aided in 
preparation of several of the sections including 7.22, 7.24, and 7.28. Coal Systems, Inc. submitted 
a package to EarthFax that included run-off volume calculations and hydrological structure 
calculations. This information is included in the Hydrology Appendix (Volume II). 

To reflect changes in the site hydrologic conditions as a result of the Covol Wash Plant 
construction and operations, JBR Environmental Consultants has provided additional updated 
baseline information, runoff calculations, and assessments of probable hydrologic consequences. 
Changes have been made to Sections 7.13, 7.22, 7.23, 7.24, 7.27, 7.28, 7.31, and 7.33, and 
supplements have been attached to Volume II - Hydrologic Appendix -Watershed 7 . 
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7.13 INSPECTION (R614-301-700) 

The owner/operator commits to proper inspection of the impounding 

structures within the permit boundary. Since the impoundments are subject to 

HSHA, 30 CFR 77.216, they will be inspected in accordance with 30 CFR 77.216-

3. Current impounding structures on the property are the Upper and Lower 

Refuse Basins and the Clearwater Basin. At this time there is no water being 

impounded in any of the structures. 
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7.20 ENVIRONMENTAL DESCRIPTION (R614-301-720) 

The Wellington Load-Out Facility is located near Wellington Utah, lying 

west of the Price River. The Load-Out Facility is in place and no expansion 

of presently disturbed areas will take place during the present Operation 

Plan. The large disturbed areas include the haul road, the load out pad 

area, the railways, the refuse piles, ponds, and the refuse basins. 
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7.21. GENERAL REQUIREMENTS (R645-301-721) 

The pre-mining environmental resources within the Coal Loadout Facility area are as 
follows: 

COAL CLEANING PLANT AND LOAOOUT PAD AREA 

The pre-disturbed environmental resource was limited to a sparse vegetation community. 
A ditch carried irrigation water to fields between the DRG&W Railroad and the Price River 
south and east of the present plant site. The surface rises in elevation to the west to a sparse 
desert plant community. 

REFUSE BASIN SITES 

m~~!_gBj~~11~n~!1[~B§m!~~~gmmqiWI!f:il~1inq~1~m.¢"~B¥i.t@ft~9gr£~§l\llf§t~g\l\i~9Q¥g~:l~lthe pre-
disturbance environmental resource was limited to an ephemeral stream that appears to have 
carried irrigation rerun water from the fields north of the basin locations to the Price River. The 
ground surface rises in elevation on both sides of the stream channel to a sparse desert plant 
community . 

7.21 1 3/26/93 





• 

Within the slope wash deposits and underlying Blue Gate Shale, to the 

north of the tailings facilities, the ground water gradient is fairly uniform 

toward the river at 0.025 foot per foot. The source of the water from the 

natural formations is not known; however, given the agricultural activity 

which occurs in the area of Wellington, it is possible that much of the 

ground water flow is the result of irrigation. 

in 

Lithologic 

Table 7.22-1 

logs and completion details for the monitoring wells listed 

were not available prior to May 1990. To assist in 

determining the lithology of the well locations, a series of test bore holes 

were placed within 5-feet of several selected existing wells. The wells 

selected for twin boring were GW-3, GW-7, GW-8, GW-11, and GW-14. These 

borings filled in geologic information to use with prior bore holes drilled 

by U.S. Steel during the initial foundation investigations for the site. The 

lithologic logs from these new boring are attached in Tables 7.22-2 through 

7.22-6. 

Additionally, to assist in determining the completion details of the 

wells, a downhole camera was used to check the screened interval in several 

wells. The screened intervals identified in this effort are presented in 

Table 7.22-1. As indicated by the data contained in Table 7.22-1, the 

completion zones for the various wells are not constant. Each well consists 

of 4-inch diameter PVC casing with PVC screened casing. The screen section 

consists of a machine slotted section of about 32 slots per foot. The slot 

size is approximately a O.02-inch (20) slot. 

7.22 2 7/15/90 
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Based on the amount of sediment identified in the wells during the 

camera investigation, it is felt that the existing wells were completed 

without a gravel pack as a natural completion or that the wells had not been 

adequately developed. Since the aquifer test data, reported below, were 

comparable to the open bore hole tests conducted by Rollins, Brown, and 

Gunnel (RBG) (1978), it is felt that the wells are adequately developed and a 

natural completion is considered the reason for the sediment. 

Two evaluations have been conducted of the aquifer characteristics of 

the load-out area. One by RBG (1978), as part of the slope stability 

evaluation of the tailings dikes, and one by EarthFax Engineering (1990), to 

determine the conditions at selected monitoring wells. Table 7.22-7 presents 

the aquifer characteristics reported by RBG. The field permeability tests 

were performed at 5-foot intervals in each test boring in accordance with 

USBR Method E-18. 

Table 7.22-8 presents the results of the EarthFax evaluation. The field 

tests consisted of conducting a bail and slug test in each well and recording 

water level response using a pressure transducer and data logger until the 

well had recovered to 80 percent of static level. The Bower and Rice method 

(1976) was used to evaluate the slug and bail test field data. Graphical 

plots of the time-drawdown data are presented in Figs. 7-1 through 7-9A. 

7.22.2 LOCATION OF SURFACE WATER BODIES 

The permit area is contained in the Price River watershed. Dwg. F9-177 

shows the relationship of the different structures to the Price River. The 

Upper and Lower Refuse Basins and the Clearwater Pond were. Surface water 

sites during operation of the Coal Cleaning Plant, however; since the plant 
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On January 21, 1998, slug tests were performed on recently installed monitor wells GW-15A, 
GW-15B, and GW-16. Wells GW-15A and GW-15B are located north of the Siaperas Ditch and 
well GW-16 is located on the dike between the Lower Refuse Pond and the Clearwater Pond. 
All three two-inch diameter wells are completed in the alluvial silts and sands that comprise the 
unconsolidated sediments in the area of the Price River. 

Monitor well GW-15A is screened from 9.0 to 14.0 feet below grade; well GW-15B is screened 
from 21.0 to 26.0 feet below grade; and, well GW-16 is screened from 59.0 to 69.0 feet below 
the top of the Lower Refuse Dike (see Drawing E9-3451). No slug test was performed in the 
recently installed well GW-17, located on and in the coal fines of the Lower Refuse Pond, 
because of a lack of standing water in the well. 

Falling and rising head slug tests were performed in each well. In the falling head tests, the rise 
in the water level was produced by dropping a solid section of stainless steel rod, attached to a 
rope, into the water in the well. The subsequent declining water level, in each well, was 
measured using an electronic recording data logger and pressure transducer. Rising head tests 
were performed after the falling head tests. The equilibrium water level in each well was 
depressed by removing the slug and recording the rising water level with the data logger and 
transducer. 

The data derived from the slug tests performed in each well were analyzed using the Bouwer
Rice method with the Aqtesolv modeling software to estimate hydraulic conductivity (K). The 
Bouwer-Rice method was published in 1976 and measures K of the aquifer around the screen 
zone of a well for fully or partially penetrating wells in unconfined aquifers (Bouwer, 1989). 
The Bouwer-Rice method accounts for the geometry of the screen, gravel pack, finite saturated 
thickness, and an effective radial distance over which the initial drawdown is dissipated. 

The following table shows the average K for the three wells that were tested. 

Well I.D. Average K (ft.!min.) Formation Tested 

GW-15A 0.00534 Alluvium 

GW-15B 0.0112 Alluvium 

GW-16 0.0867 Alluvium 

Note: the data derived from the falling head test in well GW-16 were evaluated to be unreliable. 
Therefore, the K presented for well GW-16 was derived from data evaluated from the rising head 
test. 

The range of hydraulic conductivities for the three wells tested indicates that the aquifef-~ , 
materials consist of silty sand to clean sand, which is consi~t~~\rWt~) he· d· · ~ ~v~b -e d 
during the drilling of the wells. In addition, the range of hytllr~ v \ ~\ . t IS ~lso 
consistent with the K values derived from slug tests perfprmed b .. .ax-gngl-fiee ing (see . 
Table 7.22-8). 1 

'I MAY 071998 
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PROBLEM DEFINITION 

Problem title: GW-2 SLUG TEST 

Knowns and Constants: 
No. of data points •••.••.•••••••• 2000 
Radius of well casing •••.•......• 0.177 
Radius of well •.•.••••...••...... 0.328 
Aquifer saturated thickness •••.•. 6.88 
Well screen length •.••••••••.•.•. 19.5 
Static height of water in well .•. 6.88 
Log(Re/Rw) •.••••••••.••••..••..•• 2.431 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice (unconfined aquifer slug test) 

PARAMETER ESTIMATES 

yO = 

Estimate 
5.5426E-007 +/-
1.4889E+OOO +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
6. 5705E-009 
2. 8815E-(J04 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ••••.•...•..••• 2000 
Number of estimated parameters ..•• 2 
Degrees of freedom •.••••.•.••..••• 1998 
Residual mean .••••..••.•••••••.••• -8.767E-008 
Residual standard deviation ••••••• · 0.006376 
Residual variance ••••••..•....••.• 4.065E-005 
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fig. 7-3A GW-6 Slug Test 

05/18/90 

PROBLEM DEFINITION 

Problem title: GW-6 SLUG TEST 

Knowns and Constants: 
No. of data points ..••........••• 
Radius of well casing .•.......•.• 
Radius of well ..•••....•.•......• 
Aquifer saturated thickness •...•. 
Well screen length .••...•.....••. 
Static height of water in well .•• 
Log(Re/Rw) .•.........•.........•. 

16 
0.177 
0 .. 328 
25.32 
17 

3.276 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice <unconfined aquifer slug test) 

PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
3. 1147E-002 +/-
9.7736E-(}Ol +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
1 .. 3494E-003 
3.0006E-002 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ................... 55 
Number of estimated parameters .... 2 
Degrees of freedom .............. N • 53 
Residual mean ...................... 1.685E-OOS 
Residual standard deviation .•.•• ~. 0.01259 
Residual variance ................... 0.0001586 
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fig. 7-4A GW-8 Slug Test 
05/17/90 

PROBLEM DEFINITION 

Problem title: GW-8 SLUG TEST 

Knowns and Constants: 
No. of data points ....•.••••....• 67 
Radius of well casing ••••.••••••• 0.1875 
Radius of well ..•.••.•.•••••••... 0.328 
Aquifer saturated thickness .•.•.. 31.5 
Well screen length ..•••••••••••.• 15 
Static height of water in well ••• 31.5 
Log(Re/Rw) •••••••.•••••••••• ~ •••• 3.384 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice (unconfined aquifer slug test) 

PARAMETER ESTIMATES 

K = 
yO = 

Estimate Std. Error 
1.2758E-002 +/- 4.0735E-004 
1.2140E+OOO +/- 2.7231E-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ••.•••••••••••• 67 
Number of estimated parameters ..•• 2 
Degrees of freedom .••..•.••••••••• 65 
Residual mean .......•..••••••••••• 0.01204 
Residual standard deviation ••••••• 0.04132 
Residual variance .•..•••..•••••••• 0.001707 
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fig. 7-SA GW-8 Bail Test 

05/17/90 

PROBLEM DEFINITION 

Problem title: GW-8 BAIL TEST 

Knowns and Constants: 
No. of data points .••.••••.•.•••. 105 
Radius of well casing •........•.• 0.1875 
Radius of well ..•.•..••...••.•.•. 0.328 
Aquifer saturated thickness .•.... 31.5 
Well screen 1 engt.h. • • • . . . • . . • • . .. 15 
Static height of water in well •.• 31.5 
Log(Re/Rw) ••••••••••.•..••••••••. 3.384 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice (unconfined aqu{fer slug test) 

PARAMETER ESTIMATES 

1< = 
y() = 

Estimate Std. Error 
1.5033E-002 +/- 2.0722E-004 
1.3266E+OOO +/- 1. 3249E-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weight~d Residual Statistics: 
Number of residuals ...•...•••..... 105 
Number of estimated parameters ..•. 2 
Degrees of freedom .•••......•..•.. 103 
Residual mean ••...•••.•••••••....• 0.01339 
Residual standard deviation ••••.•• 0.02464 
Residual variance .•••......••.•..• 0.0006071 
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fig. 7-6A GW-9B Bail Test 

05/18/90 

PROBLEM DEFINITION 

Problem title: GW-9B BAIL TEST 

Knowns and Constants: 
No. of data points ••••.•..•..••.• 150 
Radius of well casing •..•.....••. 0.0834 
Radius of well .......••.•....••.. 0.193 
Aquifer saturated thickness •....• 14.65 
Well screen length •••••...•••..•• 15 
Static height of water in well ..• 14.65 
Log(Re/Rw) ••••••.••.••••••....••• 3.329 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice (unconfined aquifer slug te~t) 

PARAMETER ESTIMATES 

v, = 
yC} = 

Estimate 
1. 1713E-003 +/-
6.6206E-OOl +/-

Std. Error 
3. 1816E-005 
1.2671E-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
wei~hted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals .••..•....••••. 55 
Number of estimated parameters .... 2 
DegreE~ of freedom •••.••••••.•••.. 
Residual mean .••••••.••••.••••..•• 
Residual standard deviation •••.••• 
Residual variance •.•.••..•...•••.• 

0.0221 
0.06435 
0.00414 
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fig. 7-8A GW-14 Bail Test 
05/17/90 

PROBLEM DEFINITION 

Problem title: GW-14 BAIL TEST 

Knowns and Constants: 
No. of data points ..................... 120 
Radius of well casing ••.•••..•••• 0.177 
Radius of well ••.••••••.•••..•••. 0.328 
Aquifer saturated thickness •••••• 31.44 
Well screen length ................. 19 
Static height of water in well ••• 31.44 
Log(Re/Rw) ••••••.••••..•••••••••• 3.431 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice (unconfined aquifer slug test) 

PARA~ETER ESTIMATES 

Estimate Std. Error 
~.,. 

" . = 1 .. 0378E -(H)2 +/- 1.6572E-004 
yO = 1. 2989E+OOO +1- 1.5013E-002 

"ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ••••••••••••••• 91 
~umber of estimated parameters •••. 2 
Deg'rees of freedom.................... 89 
Resi dLlal mean............................. 0 .. 02141 
Residual standard deviation ••••••• 0.03275 
Residual variance .•.•..•••••..••.• 0.001072 
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fig. 7-9A GW-14 Slug Test 
05/17/90 

.PROBLEM DEFINITION 

Problem title: GW-14 SLUG TEST 

Knowns and Constants: 
No. of data points •••••.••.••••• ·. 91 
Radius of well casing •••••••••••. 0.177 
Radius of well ...••.••.•••••••••• 0.328 
Aquifer saturated thickness ••.••• 31.44 
Well screen length ••.••..•.••.•.• 19 
Static height of water in well ••• 31.44 
Log(Re/Rw) ••••••••••••••••••.•••• 3.431 

ESTIMATION RESULTS 

Analytical method: Bouwer and Rice <unconfined aquifer slug test) 

PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
l.OIB8E-002 +/-
1.221lE+OOO +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
1. 8686E-004 
1.6193E-002 

residual = calculated _. observed 
weighted .residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals •••••••.•.••••• 91 
Number of estimated parameters .... 2 
Degrees of freedom ••••••••••••••.• 89 
Residual mean .•.••••••••..••••••.. 0.00778 
Residual standard deviatian ••.. ~ .• 0.03098 
Residual variance •••••••••••.•..•• 0.00096 
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14 

15 
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Table 7.22-7 

Results of Rollins, Brown, and Gunnel (1978) 
Field Permeability Tests 

Permeability (ft/min) 

Alluvium Blue Gate 

0.013 -

0.009 0.005 

0.029 8.0x10-4 

0.245 3.23x10-5 

0.022 0.002 

6.0x10-4 2.0x10-4 

- 2.0x10-4 

0.002 -
5.0x10-4 -
8.0xl0-4 -

0.005 -
- 0 

l.OxlO-4 3.0xl0-5 

7.0xlO-4 -
6.0xl0-4 -
4.0xl0-4 -

0.002 -
- 0 

Comments 

No Measurable 
Loss 

No Measurable 
Loss 



• Table 7.22-8 

Results of EarthFax Slug Tests 

Permeability (ft/min) Formation 
Well 1D Tested 

Slug Test Bail Test 

GW-2 5.5x10-7 - Shale 

GW-6 0.031 0.034 Alluvium 

GW-S 0.013 0.015 Alluvium 

GW-9B 0.002 0.001 Alluvium 

GW-14 0.011 0.010 Alluvium 

• 

• 



• Table 7.22-1 

Castle Valley Resources Well and Water Level Data 

Well Static Water Total Depth Stick-up Screened 
ID Level (ft-btc) (ft) Interval 

(ft-btca ) (ft-btc) 

GW-1 14.31 22.20 2.30 -

GW-2 24.62 31.50 1.45 12.0-31.5 

GW-3 18.30 22.00 2.30 9.0-22.0 

GW-4 9.07 31.90 2.28 -

GW-5" - 22.50 - -

GW-6 8.68 34.00 2.30 17.0-34.0 

GW-7 10.48 37.85 2.80 -

GW-8 26.83 58.35 1.92 43.0-58.0 

GW-9 15.14 36.10 6.05 -• GW-10 13.55 46.46 1.66 -
GW-11 11.91 36.90 1.80 -

GW-12 9.17 42.20 2.32 -

GW-13 24.20 26.30 1.80 -

GW-14 13.68 45.12 2.15 26.0-45.0 

.. Well is dry. 
a Feet - below top of casing. 

• 
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0.0-5.0' 

5.-0-16.0' 

Table 7.22-2 

·CASTLE VALLEY RESOURCES - GW-3 LITHOLOGIC LOG 

:Silt. Contains some clay. Man made berm. 

:Clayey silt. Brown. Dry. Alluvium. 

16.0-38.0' :As above. Moist to wet. First water encountered at 17'. * 

38.0-48.0' :Sandy silt. Contains gravel.' 

48.0-60.0' :Shale. Gray-dark gray. Saturated, soft. 

No returns . Gravel recovered from auger flight. 



• 

• 

• 

0.0-6.0' 

6.0-20.0' 

20.0-31.0' 

31.0-35.0' 

Table 7.22-3 

CASTLE VALLEY RESOURCES - GW-7 LITHOLOGIC LOG 

:Clayey silt. Brown. Alluvium. 

:C1ayey silt. Moist. Brown. Alluvium. 

:Sandy gravel. Encountered first water. '* 

:Shale. Gray-dark gray. Saturated, soft. 

'* No returns. Gravel recovered from auger flight . 



Table 7.22-4 • CASTLE VALLEY RESOURCES - GW-8 LITHOLOGIC LOG 

0.0-4.0' :Clayey silt. Brown. Alluvium. 

4.0-15.0' :Sandy silt. Contains gravel and a minor amount of clay. Moist. 
Alluvium. 

15.0-43.0' :Clayey silt. Contains gravel. 

43.0-57.0' :Sandy gravel. Sand is fine grained SA-SR. • 

57.0-60.0' :Sha1e. Gray-dark gray. Saturated, soft. 

* No returns. Gravel recovered from auger flight . 

• 

• 



• 

• 

• 

Table 7.22-5 

CASTLE VALLEY RESOURCES - GW-11 LITHOLOGIC LOG 

0.0-13.0' :Clayey silt. Brown. Moist. Alluvium. 

13.0-22.0' :Silty clay. Brown. Alluvium. 

22.0-36.0' :Gravel. Contains sand and silt. Sand is very fine to 
fine grained. Alluvium.' 

36.0-45.0' :Shale. Saturated, soft. Gray-dark gray. 

No returns . Gravel recovered from auger flight. 
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0.0-5.0' 

S.O-ll.O' 

Table 7.22-6 

CASTLE VALLEY RESOURCES - GW-14 LITHOLOGIC LOG 

:Clayey silt. Brown. Alluvium. 

:Silty clay. Alluvium 

11.0-18.0' :Clayey silt. Moist. Brown. Alluvium 

18.0-33.0' :Sandy gravel. First water. Alluvium. 

33.0-35.0' :Shale. Saturated, soft. Gray-dark gray. • 

35.0-40.0' : Sandstone. Tan-buff color. Fine to medium grained. 

No returns. Gravel recovered from auger flight. 



Table 7.22-9 

• ·:1 1 .. '1 AH DI2,ll',lC; 

STA'i IU}·: ?·Jtn,iI-:F F~ i~'S:·.3j ;~>::-. '; ,"I i. L h:; f ... IFF-: f'=ll l.JOOnE:.IDE. ~ U~· ,~i' -, r i".r" ~'(i ·:'·DUF-;CE. t',GE.NCY 
CDUN !, 

L Al ! TUJtI 391::i::!(, LUI,;(';liU).ii' 'I O:::,.'4~' rlj~:AIH",GE AHFA J;:i40.()(1 iit,!!."·' 1",:)·).C;'~' :;TATE 4<7' 

19?C' 
TOTA: 
MEMJ 
fiAX 
MIN 
{,e-·F- j 

OCI 

134 
62 

48::.;0 

CAL 'If"; 196';
I;JH: Yf-: 1970 

1 '11'1 
TOTA' 
~iEr'\r~ 

i-IAX 
in t~ 
Ae-I" 

OCT 
1817 
58.6 

6,6 
49 

U,L H: 197') 
lJrF; YP 197] 

TuTr";)i 
;'iFAN 
i'1M: 
~:W 
r,c-f' 1 

OCT 
3209 

104 
749 

40 
63/() 

CAL) ;:', 1971 

.~HF: TR 1972 

J.973 
T01M 
f.',EAti 
11nX 
MI~! 

f,C-T' I 

OCT 
11317 

365 
5650 

25 
22450 

CAL YF: 17'72 
wff..; YF;: [97.5 

ilj ',.: .H,'lRGE.. CUBIC I'tET FER ,,;ECDrn: 
iiI" nN Vr,LUES 

NOV 
19()3 
63.4 

88 
44 

3770 

41 < 6 

25 
2 ~.;~~)O 

" ...,~ 

10'/./' 
3:::j+ 4 

25 

FEB 
184,i 

96 
45 

Mr'R 
2345 

118 
55 

4650 

APF; 
1?6U 
5B.S-

91 
46 

3510 

TOTAL 81794 ME~~ 224 
TOTAL 32145 MEAN 88.1 

MAY 2Y60 MIN 25 
MA~ 1790 MIN 25 

AC-FT 162:00 
AC-FT t.3/6(j 

NOV 
1994 
66.::; 

76 

3960 

VEt: 
HIe', 
45."7 

69 

FFB 
i :::·.;~':;2 

~:I. 4 
86 
.i 8 

t'lAR 
2617 
84.4 

172 
31 

5190 

.'WE 
281.:', 
93.9 

.: .. -

TOTAL 31735 MEAN 86.9 MA( 17~0 MIN 2S nC-FT 62950 
TOTAL 2t.526 HiAN ,~ 7 HA\ ~~5 MIN 18 AC-FT 52610 

NOV 
2428 
80.9 

15·4 
51 

4820 

36.; 

25 
2?l .. ,() 

f ,,:p. 

.?t..2 
53 
25 

MAR 
3880 

125 
373 

80 
7700 

19'90 
66.3 

",'9 
38 

3950 

TOTAL 28073 MEAN 76.9 MAX 74~ MIN 18 nC-FT 55680 
TOTAL 22966 M~AN 62.7 MAX 749 MIN 18 AC-FT 45550 

NOV 
2034 
67.8 

88 
56 

4030 

liEi,. 
]. :)O~5 
48.::, 

8(' 
40 

2990 

~IAN 

1:2 .. 1(-
4(1.0 

40 
''10 

:. .. ~ ·4l,0 

FEB 
1412 
50.4 

10(; 
40 

MAR 
5390 

174 
533 

90 
10690 

APR 
/'737 

260 
742 
114 

15450 

TOTAL 31048 MEAN 84.S MAX 5650 MIN 18 AC-FT 61580 
TOTAl 70080 i'lFJ.t: 1 S';:-' ilrY' ::,;:',5(' 11lN 25 AC-FT 13900(' 

/8.1 

-·"'8(;0 

6(.t 

4~. 1 (\ 

,JutJ 
::'908 
264 

1790 
1()0 

1 :::·690 

JUN 
,';5.1 1 

117 
18~~ 

74 

, ,.:' .. /" 

.JUN 
6'79i 

454 

13470 

JUL. 
3061. 
98.7 

130 
86 

6070 

JUL 
1791 
57.8 

81 
33 

3550 

,_'UL 
1267 
40.9 

53 
31 

2510 

.JUL 
5101 

165 
603 

79 
10120 

flUG 
310',;' 

JOe. 
·\5-4 

61bO 

AUG 
26(l!3 
84.1 

AUG 

31 t~ 
19 

288() 

r,UG 
289B 
93.5 

308 
60 

57~;O 

7960 
f~S ~ 7 

620 
49 

5870 

SEP 
16':)':; 

J .. ~ : .... 

IF 

18J 1 

3~.i \1 



Table 7.22-10 

[;'-.'1 ,E[' .::.;,." •. : f··_".f--:!f"l~rn 01' iii! ii~iihJ[,F; 

~~1A·r.iU:"~ f~ii.lf"'lbL:! !~.I'_j';·'~:.I-':"tO r"hICE ;::I;.)i-h ft} ~h"iUiJSIDE~ UIr'iH :::,if·.;l···M;'~ S(}:JRCF AL'I. del U::-.;L,·~ 
UHITUVf :39:i~<:;':' LPHi.: . .11r.!N 1102-)4:;'; DRnINAUE AF,Ffi 1540.,:lG fl,:"TUi'-! 4600.00 STtyrE 49 COUNTI o i.':! 

[974 
TOTAL 
(lEAN 
/'in x 
ilIN 
riC-FT 

DCI 
21t.7 
69.9 

1')0 
57 

CAL YR 1973 
WTR YR 1974 

1975 
rOTAL 
i"iEIlN 
r!AX 
i,lN 
riC-i-T 

OCT 
2941 
94.9 
1080 

19 
5830 

CAL YF: 1974 
WTF; 'fR 1 '?75 

t976 
iOTflL 
h!:.riN 
,"',,:"X 
(iIN 
AC-FT 

OCT 
:"5:n 
81.6 

98 
66 

CAl em TR 1975 
YR 1976 

1977 
TOTnL 
r',::::r'lN 
MAX 
11lN 
r'lC-FT 

OCT 
1222 
39.4 

117 
27 

2420 

CAL YF-: 1976 
WTF; YR 19-;:7 

• 

(lISCHAf;:GL. CUl·lJ.( FtJ 1 f-Fk SlcCnrH) 
M[f;,-I \'!ALUFS 

NU",: 

1621 
54.0 

4·3 
3220 

iJt:C 
1 ~/.i 4 
b1,; 

105 
46 

.JM~ 

1879 
60.6 

78 
60 

37'30 

FFB 
1698 
60.6 

70 
60 

3370 

8:' 
4] 

3730 

(~jF'!~ 

1530 
51.0 

82 
28 

3030 

TOTAL 60'-:'2C:, HL,:',N 167 i1riX 1260 MIN 'if; flC"·F' j20800 
TOTAL 19727 MFAN 54.0 MAX 300 MIN 11 AC-Fl 39120 

NDV 
2051 

418 
>13 

4070 

il;':C 

~::!:.,.~.:..O 

~iflN 

1325 
42.7 

50 
40 

:'630 

FEB 
1641 
58.6 

100 

3250 

TOTAL 2':.'302 ,'.ii i,N _'J. cc. I',(,X 108(- i'l I N 11 
TOTAL 49179 0[~N [35 MAX 1730 MIN 1~ 

8';'. :; 

TUTA! 
TOTAL 

~li)6 

48 

'£1?~'11 

21502 

~.r-, 

11;~ f'll-·: 
M[r',i'·.; 

Jri'~ 

L287 
41.5 

45 
33 

25~i() 

FEB 
18:',0 
63.8 

87 
45 

3670 

Mt',>( 1730 
MAX 519 

.ifiN FEl< 

MIN ,:,,~, 

MIN 14 

12J 

,.",t'd···, 

AC -;: 1 
fle-F-r 

MAH 

M'n 
3~?61 

125 
239 

71.2 

4230 

9~::6li) 

i·1AY 
2321 

107 
47 

4601) 

i-it,) 

5417 
175 
40:' 

rit'T 
2J.98 
70.'7' 

j 14 
4.:2 

4360 

i1AY NO'..! 
951 

DEC 
1(;60 ,~20 560 830 

APR 
503 66?5 

31. -;: 
35 

:1.890 

40 
20 

:'1.00 

1().O 
20 
20 

20.0 
20 
20 

1110 

26.8 
30 

1t·50 

24 
.1.0 

998 

TOTriL 18421 MfAN ~0.3 MAX 5.1.9 MiN 14 AC-F1 36540 
TOTAL 11427.94 MEAN 31.3 MAX 685 MIN .]4 AC-FT 2?670 

44 
9.7 

1.:.30 

-lUN 
1825 
60.8 

90 
40 

3620 

JUN 
14772 

492 
768 
2?7 

29300 

_IUN 
14~::.3 

48.4 
6b 
25 

2880 

• .IUN 
115.49 

3.85 
15 

.14 
229 

JUL 
1813 
;:m ,5 

30() 
26 

36(lO 

~jUL 

7297 
23::.1 

173() 
70 

14470 

jU~._ 

105 
24 

2410 

7390 

14 
116() 

;!Ai 14 
/'7 i- ~f 

! 47 

r&lUt .. 
:i GB~_:~ 

.",'-t 

1":1 
:.:~ 1 i=.;(l 

'91"7.47 
.... :.,. .. ..:." 

426 
.49 

1820 

';.,:6 

11 

")(.,.:4 



Table 7.22-11 

~;TflT lOH NLH1E,Eh 09314:':10:)0 F'hICE h.iVFf: t,') :AUOV;;·J riE. UTr,H STRFAM ~;UlfnCL {~GFNCr USGS 
LrYi; !lilile 391:::5-) LOnhITLHlF 110204~'j Df,.,JNt,Ed: ,'ir;FA 1:",40.(,0 DflTUl'i 460(.'.00 SlrilE '~';':- CfJUNli' 015 

19::1 8 
TOTAl 
MEtW 
Mf',X 
NIN 
AC+T 

eeT 

1.1 
1 ~:40 

CAL YR 19)'~; 

WTR YR J ??8 

: 9.,~~ 

TOTA:' 
r:EM-i 
rlr.); 
NIN 
1'1[-1"1 

j ~ .: 

CAL, ''iF; ; ' .. ' ,"0 

l.JTk 'iF; 1':'-;''0' 

1.980 
rOlf" 
rlEM~ 

,'iAX 
MI ~{ 
flC-FT 

1981 
TOTAL 
MEAN 
HAX 
MIN 
flC-FT 

2!1 

,,:c 
433 

; 

cr,L YR 19B',' 
HH-; Yf' 1981 

• 

DrsrHARGE, CUBIC FEEl PER SECOND 
hI-AN VAlUES 

t'J 0 1..,1 

~5!.'5~;> ,. 9 
18.7 

38 
9.9 

1110 

[lEC 
379.4 

12.2 
25 

6.0 
753 

JAN 

13.1 
16 
10 

803 

TOTflL 10110.04 
TOTAL 21652.4 

MEAN 27.7 
11EI'IIN 59.3 

i ';. 25.] 
51 
17 

154(' 

.JMI 
698 

22.5 
28 
18 

1380 

22.1. 
50 
16 

1230 

Mt',R 
3857 

124 
302 

68 
?650 

MAX 685 MIN .14 
MAX 451 MIN 1.1 

FEf, Mf:F~ 

1118 

2E 
j060 

flF'Fi 
5188 

173 
226 
J30 

10290 

Ae-F1 20050 
A[:-'/--1 42950 

APF~ 

11.(;31 
:'6d 

:"j 81:)0 

HAY 
5234 

169 
320 

60 
10380 

MA), 
16::; .. n 

5~~-4 

746 
280 

3281(' 

: .. i ,"lL :',~527.:3 MEf.N 72.7 MnX 24';;0 tll N c; 

1(;//;" 556('13 f~FAN 152 i"l~fX 24(";11.:" ~'-lTi\~ j(; 

t~iC-'F 'J 52620 
AC-Fi il0300 

~ !. ::: 

~ .. ;. 

::,:2I)S'9 
:_:):'~495 

HLlI,.' 
:2] 5j 
/'J .• 7 

107 
46 

-1270 

DEC 
1056 
34.1 

43 
22 

2090 

MEN~ 143 
i1EAN 25~-S 

1)£C 

1924 

78 
37 

3820 

_I ,"', N 
137:~ 
<)4.3 

74 
23 

2720 

MM( 2070 
MAX 3840 

JAN 
1645 
53.1 

68 
28 

326(' 

114(:-

28 

FEB 
1260 
45.0 

68 
2'7' 

2~(;O 

i.,f't-,; 

: .. 151 0 

f'.C·_·F 1 103300 
r:'fC~r; 18:?,+500 

i'''iAF~ 

l8!)'? 

Tl 
46 

2282 
76.1 

19::, 

4530 

: t) ,- ,';i. 'j'., 61 '1' f"lF M~ 267 MAX 3840 rL f., ~d r'.I> F T 1 ''; ,3600 
Tint.! :"7860 i1EAN 76.3 MAX 666 ,,: lCo h~ 'OCT :,'j52:':.() 

1-11'1)' 
28[;22 

930 
129(' 

718 

/-lrW 
2042 
65.9 

117 
46 

4050 

.JUN 
1594 
~3tl 

72 
43 

316':) 

,.fUN 
31::'::', 

... jUN 

b'';--,;

J ].,:,,:_, 

JUr~ 

1717 

203 

3410 

~.IUL 

1::';0<;' 
48.7 

190 
30 

2'1'90 

,j!.JL 

.'': .. '::-' 

_.iU: 
_,::(i':' 

JU:._ 

.2 4 

i'lUG 
8':'0.4 
25.8 

88 
9.4 

1590 

AUG 
::143 

:':8b 
22 

AUG 
308:::. 
7,1;;- t':: 

3'7 
5110 

AUG 
30/'2 
'7'9.1 

b66 
18 

O~,/08/90 

SEF' 
529.9 
17.7 

30 
8.3 

1050 

SEF' 
901 

30.0 
40 
20 

17.9::' 

SEP 
:ll601 

387 

23010 

SEY 
3403 

113 
657 

30 
6750 



Table 7.22-12 

S'l f; r 1 [1~) N~J(jj'1j:_ j": 0'::':' j J ·~t l:-,{~~'i j "i·; 1 r:. i H J .:~~:i·; f\ "f f..!ODltS:i -: l~ U "j (~H ". 11..;1. 6'"j bt< !;-d.- !.. =.:, ~,,' ~',NC ' .. / Ij~"G S 
Lf,fjII;[IE 39i~:<:;O I.ONGI·,UDE 11(,2':;.\:; [d<6JNALoE M-<Efl 1540.00 DATU;" ·~i;;<)O.CO SlfdL 4'i' COUNTY 01::'; 

TOTr\L 
;1E.Mt~ 

tllN 
Ae-'F T 

41 
j 3860 

~::AL Yh 1 '--?8 J 
w (F: YF: ! '~8:;: 

i 9.8 .. 5 
IOIAL 
i ~~ l fj :'~.~ 
MA:.,: 
.... iIN 
tCFT 

I:"" l-. C' .. ~, ;-' 
l.i..i. 

996C, 

Ci\/.. ij..: 19d: 
LJTF" "r'h 1 S-'B~_ 

I 01 I~L 
i'''ltr,f-~ 
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A comparison of these sample results can be made against the Utah State Water Quality Standards for 
the Price river near Wellington which has been classified as a Class 3 and 4 water. Class 3 or 4 limitations on 
water quality include a 1.0 mg/I limit on iron, and a 6.5 to 9.0 limit on pH. Since Class 3 waters do not have 
limits for TDS and sulfate, the appropriate drinking water standard of 2,000 and 1,000 mg/l were used 
respectively. 

According to the limitations listed above, the pH standard was exceeded at points SW -1, SW -2, SW -4, 
and SW-7. For sample points SW-l and SW-2, (the up- and down-stream points on the Price River), two 
different samples exceeded the standard on the same days. During the month of November of 1987 pH values 
of 6.20 and 6.17 were recorded for SW-l and SW-2 
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respectively. On 3/90, the pH values for the same stations were 9.35 and 9.40, respectively, and on 5114/97, 
the pH values for those stations were both 9.8. Sample point SW-4 reports one value exceeding the standard 
on 4/88. The data on that date indicated a pH value of 2.22; however, all other samples are within the 
acceptable range. Based on field investigation, no evidence of acid drainage could be found in the Siaperas 
ditch and it is felt that this pH value is in error, and may be due to recording, sampling or lab clerical error. 
Sample point SW-7 also indicates one sample value exceeding the standard (the pH value was 9.5 for the 
11187 sample). The inconsistent nature of these exceedences suggests sampling and/or laboratory error rather 
than natural occurrences. 

The sulfate and TDS limits of 1,000 and 2,000 milligrams per liter, respectively, were exceeded at all 
sample points except SW-3 in the earlier data set, and have also been exceeded numerous time since then at 
the sites examined for the Covol amendment (SW-l, SW-2 and SW-4). SW-3 has not recorded any flow since 
being installed in 3/86. Exceeding the standard for these parameters is not uncommon for surface run-off 
within the central Price River basin, where TDS concentrations range from 2,000 to 4,000 milligrams per liter 
(Mundorf, 1972). As with other water quality data however, it should be noted that extreme variations in 
values is not typical and raise suspect to the validity of the data. 

An evaluation of the major cations and anions was conducted to classify the surface water. Based on 
the data from March, 1990, the surface water in the load-out area classifies as a sodium-sulfate type water. 
This is to be expected due to the high concentrations of soluble salts, including gypsum (CaS04-2H20), 
mirabilite (Na2S04-1 OH20), and thenardite (NaS04), present in the Mancos Shale (Waddell, et. AI., 1981). 

To assist in understanding the seasonal variations of surface water quality, graphs for selected 
parameters were developed for each sampiing point. These graphs are presented as Figures 7.24-1 through 
7.24-6. The graphs present the concentrations of Total Iron, Total Manganese, pH, TDS, TSS, and flow for 
each surface station. The pH plots indicate little seasonal variation. Plots for TDS and TSS show a seasonal 
fluctuation, with TDS decreasing in the spring and increasing in the fall. TSS concentrations peak in the 
spring of each year. This is especially shown at sampling points SW-l and SW-2. The plots for Total Iron 
and Total Manganese indicate considerable variability. It was previously suggested that this is due to the use 
of the "total" water quality analyses. With the high concentrations ofTSS recorded in many of these samples, 
the iron and manganese in the sediment. as well as the dissolved constituent is reported. As indicated for 
ground water, the iron and manganese levels do not seem to correlate well to TSS levels. For example, the 
5/85 sample for SW -1 shows a TSS of 2,460 ppm and an iron level of 3.42 ppm. The 7/85 sample for SW-l 
shows a TSS of2,039 ppm and an iron level of53.8 ppm. The sample taken only two months later than the 
first shows a 17% decrease in TSS and a 1,473% increase in iron. The reason for 'the variability in the sample 
data is unknown. 

Water quality data reviewed and analyzed shows that there are some periods of time for many of the 
stations wherein large variations in water quality are noted. These large variations typically raise concern 
regarding the validity of the data as an indicator or true water quality and operation impacts. By accepting the 
data "as is" with the removal of obvious data errors, the operator and the Division are forced to evaluate field 
conditions and potential impacts based on a range of values. A higher level of sampling control would 
decrease the range of fluctuation, increase the level of confidence in the data, and generally fine tune the 
conclusions regarding the degree of potential impact. An increas.e in sampling accuracy would generally not 
change overall impact conclusions. . -

iL}[ ~i C~~~\Q IJR jpVil;r, ll\ '=:T'J JE rn\ 

7.24 
i 

4 ! 

'. '-'" l~ \iJ. l~ LJ. J..UJ 
EFFECTIVE' r---."" , .. " . t 

[ 

I ,-JPN 021998 Vll Hf-°9110/97 

L-..------J i 
UTAH DIVI~ION Olt, GAS AND MINING I 

............... ~.........".,r __ -,....,, ____ , f 





• 

7.24 6 3/26/93 



it 

c:: 
~ 
:x 

W.U. Claim No. 

91-1167 

91-117 

91-202 

91-233 

91-832 

91-833 

91-4158 

91-215 

91-216 

91-266 
.-- --'-...., 

91-371 
(:::c:-. 
~ .. 
d:/ 

1 r-c 

/

' ~ I 

~r7 ~;:&~585 
<.. 

1--

J=: I 
C) _ 

.,' ~~. to . 
~ en 
tJ Q.; ~ 

~ =:! ~ 
~ 

~ 

L') -->."' 
i "-1] ;~jl-4396 
[J'j t:=g 
(':5- ' 

J :::1 ~-.! 
I ... ~ :~~ 1~254 trj .;:.-, ; .. ~ , 
~ ! 

.f::j ~1-255 
.1J..JQj I 
(j 91-4172 

- t-:-.,- f 

e 
TABLE 7.24-1 

GROUND WATER RIGHTS SUMMARY IN THE WELLINGTON LOAD-OUT FACILITY AREA 

Owner Flow, Use Period of Use Source Location 
cfs 

Pilling, Dale 0.011 Stockwatering 1/1-12/31 Spring T15S, R10E, Sl 

-
Mariani Air Products Inc. 0.172 Industrial 1/1-12/31 Well T15S, RIlE, S7 

Mariani Air Products Inc. 0.28 Industrial 1/1/-12/31 Well T15S, RIlE, S7 

Wilson, Milton 0.015 Donlestic 1/1/-12/31 Well T15S, RIlE, S7 
Irrigation 

Mariani Air Products Inc. 0.28 Industrial 1/1/-12/31 Well T15S, RIlE, S7 

Mariani Air Products Inc. 0.146 Industrial 1/1-12/31 Well T15S, RIlE, S7 

Holm, Terry & James 0.5 Irrigation 4/1-10/31 
Stockwatering 1/1-12/31 Spring TI5S, RIlE, S8 

Domestic 1/1-12/31 

Genwal Coal Co. Inc. 10 Irrigation 3/1-11/30 Price River Well T15S, RIlE, S8 
with IPA and NEICO Industrial 1/1-12/31 and S16 

Genwal Coal Co. Inc. 5 Irrigation 3/1-11/30 Price River Well T15S, RIlE, S8 
with IPA and NEICO Industrial 1/1-12/31 and S16 

Eureka Energy Co. 0.233 Industrial 1/1-12/31 Wells T15S, RIlE, S8 

Genwal Coal Co. 5.197 Irrigation 3/1-11/30 Price River Well T15S, RIlE, S8 
with IPA and NEICO Industrial 1/1-12/31 and S16 

USA Bur. Land Mang. 0.015 Stockwatering 111-12/31 Gas Well T15S, RIlE, S12 
Wildlife 1/1-12/31 Spring 

USA Bur. Land Mang. 0.015 Stockwatering 1/1-12/31 Mud Spring T15S, RIlE, S13 
Wildlife 1/1-12/31 

Kaiser Coal Corp. 0.015 Industrial 1/1-12/31 Underground T15S, RIlE, S16 
water sump 

Kaiser Coal Corp. 0.21 Industrial 1/1-12/31 Well T15S, RIlE, S16 

AMCA Coal Leasing Inc. 0.5 Mining 1/1-12/31 Well T15S, RIlE, S22 

09/10/97 
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Table 7.24- 4 

Surface Water Rights in the Wellington Load~Out Facility Area. 

-~--'--~-'------~- _._-- ----- --

W.U. Owner Flow Use Period of Source 
Claim Use 

No. 

91-2 Price River Water 12020 ac- Irrigation 5/1-9/30 stream 
Users Assoc. ft/yr Industrial 1/1-12/31 

MuniciJ?al 1/1-12/31 
Domest1c 1/1-12/31 
Commercial 1/1-12/31 

Stockwateril1q 6/1-9/30 

91-1647 Tomadakis, John Stockwatering 1/1-12/31 Stream 

91-1648 Tomadakis, Pete Stockwatering 1/1-12/31 stream 

91-1649 Tomadakis, George Stockwatering 1/1-12/31 stream 

91-270 Fisher, George & 0.25 cfs Irrigation 4/1-10/31 Stream 
Lynette 

91-1820 Barney, William & 0.05 cfs Irrigation 4/1-10/31 stream 
Carolyn stockwatering 1/1-12/31 

91-1750 Pace, John stockwatering 1/1-12/31 stream 
! 

91-3738 Mathis, Rex Stockwatering 1/1-12/31 stream 

91-3892 Marakis, John Stockwatering 1/1-12/31 stream 

91-3739 Shimmin, Funnon Stockwatering 1/1-12/31 stream 

91-3740 Krom~ell William Stockwatering 1/1-12/31 stream 

91-1642 Jorgensen, Chris Stockwatering 1/1-12/31 stream 

91-4570 USA Bur. Land Mang. Stockwatering 1/1-12/31 Reservoir 
Wildlife 1/1-12/31 
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Table 7.24- 4 (cont.) Surface Water Rights in the Wellington Load-Out Facility Area. 

W.u. Claim Owner Flow Use Period of Source 
No. Use 

91-3250 Jensen, Bonnie Stockwatering (a) stream 

91-3251 Johnston, Wayne stockwatering 1/1-12/31 stream 

91-3252 Thayn, Dea Stockwaterinq 1/1-12/31 stream 

91-2582 USA Bur. Land Mang. Stockwatering (b) stream 

91-2315 critchlow, Judson & Stockwatering (c) Stream 
Cave, David 

91-2320 LDS Church, Carbon Stockwatering 1/1-12/31 stream .. Stake 

91-2321 Bradshaw, Nevan & Stockwatering 1/1-12/31 stream 
Ruth 

91-454 critchlow, Judson & Stockwatering (d) stream 
I 

Cherie 
I 

I 
91-2589 & Price River Water Miscellaneous 3/15- Scofield 

I 91-2814(e) Users Assoc. Irrigation 11~30 Reservoir 
! 

91-2322 Worley, Mac & Theora Stockwatering 1/1-12131 stream 

91-2323 Draper, Asa & Beulah Stockwatering 1/1-12/31 stream 

91-2324 Worley, Mac & Theora Stockwateril'1g 1jl-12/31 stream 

91-2325 Draper, Asa & Beulah stockwatering 1/1-12/31 stream 

91-2326 Davis, Ray & Donna stockwatering 1/1-12/31 Stream 

91-2327 Draper, Walter C/O Stockwatering 1/1-12/31 stream 
Asa Draper 

i 91-3248 Thayn, David Stockwatering 
I 

1/1-12/31 stream 
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Table 7.24-4 (cont.) Surface water Rights in the Wellington Load-Out Facility Area. 

---- -----~--

w.u. Claim Owner Flow Use Period of Source I 

No. Use 

91-2328 Davis, Ray & Donna Stockwatering 1/1-12/31 stream 

91-2329 Blackburn, Alvin & Stockwatering 1/1-12/31 stream 
Geniveve 

91-2330 Draper, Walter C/O stockwatering 1/1-12/31 stream 
Asa Draper 

91-2331 Campbell, Roy & Ella stockwatering 1/1-12/31 Stream 

91-3872 Davis, Ray 1.0 cfs Irrigation 4/1-9/30 Unnamed 
stockwatering 1/1-12/31 Drains 

Domestic 1/1-12/31 

91-3295 Sacco, Richard & stockwatering 1/1-12/31 stream 
Albert 

91-1727 Henrie, James & 
Marietta 

Stockwatering 1/1-12/31 stream 

I 

91-234 Bryner, Lyle 2.5 cfs Irrigation 411-10/10 stream 

91-235 Bryner, Sharp 2.35 cfs Irrigation 3/1-10/31 stream 

91-2763 Bryner, Lyle 2.35 cfs Irrigation 4/1-10/31 stream 

91-3259 Golding, Floyd Stockwatering 1/1-12/31 stream 

91-3297 Bryner, Lyle Stockwatering 1/1-12/31 stream 

91-3298 Golding, Lavell Stockwatering 1/1-12/31 stream 

91-3296 Bryner, Sharp stockwatering 1/1-12L31 stream 

91-3349 Powell, Alma Stockwatering 1L1-12L31 stream 
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Table 7.24-'4 (cont.) Surface Water Rights in the Wellington Load-out Facility Area • 

. ----~ 

W.U. Claim Owner Flow Use Period of Source 
No. Use 

91-3350 Marsing, Orson stockwatering (f) stream 

91-3351 Marsing, Boyd stockwatering ( f) stream 

91-3352 Marsing, William stockwatering 1/1-12/31 stream 

91-3260 Brillos, Angelo Stockwatering 1/1-12/31 Stream 

91-3261 I Thayn, Albert Stockwatering 1/1-12/31 stream 4 

91-3262 Turner, Orsen Stockwatering 1/1-12/31 stream 

91-3263 Thayn, John & Della Stockwatering 1/1-12/31 stream 

91-3696 Turner, Orson Stockwatering 1/1-12/31 stream 

91-3209 Hawkins, Floyd Stockwatering 1/1-12/31 stream 

91-3253 Worley, Collier Stockwatering 1/1-12/31 stream 

91-3254 Peloni, Antonio & stockwatering 1/1-12/31 stream 
Mary 

91-3264 Hanley, Lee stockwatering 1/1-12/31 stream 

91-3265 Johnston, Von Wayne Stockwatering 1/1-12/31 stream 
& Loraine 

91-403 Liddell, Frank & stockwatering 1/1-12/31 stream 
Charlot 

91-1646 Dause, William Stockwatering 1/1-12/31 stream 

91-619 Blackburn, Mont Stockwatering 1/1-12/31 stream 
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Table 7.24- 4 (cont.) Surface water Rights in the Wellington Load-Out Facility Area. 

~.- -- ~- -- - - -- ~- .~~--.. --.-- -~.--- --- ~.---

W.U. Claim Owner Flow Use Period of Source 
No. Use 

91-620 Blackburn, Leslie Stockwatering 1/1-12/31 stream 

91-2333 Thayn, John Stockwatering 1/1-12/31 stream 

91-2344 Branch, Melville Stockwatering 1/1-12/31 Stream 

91-2335 Snyder, William & Stockwatering 1/1-12/31 stream 
Joan 

91-2336 Hanna, Jack stockwatering 1/1-12/31 stream 

91-2337 Snyder, Edwin & stockwatering 1/1-12/31 stream 
Annie 

91-2488 USA Bur. Land Mang. stockwatering 1/1-12/31 Stream 

91-2487 Henrie, James Stockwateri"-g 1/1-12/31 stream 

91-4289 Amoco Prod. Co. 500 cfs Industrial· 1/1-12/31 River 
Domestic 

91-215 Genwal Coal Co. Inc. 10 cfs Irrigation 3/1-11/30 River & 
Industrial 1/1-12/31 Well 

91-216 Genwal Coal Co. Inc. 5 cfs Irrigation 3/1-11/30 River & 
Industrial 1/1-12/31 Well 

91-279 Price Riv. Water 6000 ac- Municipal 1/1-12/31 Creek 
Improvement oist. ftjyr Industrial 1/1-12/31 

91-371 Genwal Coal Co. Inc. 5.197 cfs Irrigation 3/1-11/30 River & 
Industrial 1Ll-12/31 Well 

91-3741 Howard, B. stockwatering 1/1-12/31 Stream 
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Table 7.24-4 (cant.) Surface water Rights in the Wellington Load-Out Facility Area. 

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

w.u. Claim Owner Flow Use Period of Source 
No. Use 

91-3249 Thayn, Alonzo Stockwatering 1/1-12/31 Stream 

91-625(g) Hamilton, Donald & 60 ac- Irrigation 3/15- Reservoir 
Janice ft/yr 11/30 

91-737 Price Riv. Water 10 cfs Irrigation 3/3-10/15 Sewage 
Improvement Dist. Industrial 1/1-12/31 Plant 

Effluent 

91-3258 Blackburn, Leslie Stockwatering 1/1-12/31 stream 

91-3883 Genwal Coal Co. Inc. Stockwatering 1/1-12/31 stream 

91-4122 Hamilton, Donald & 1 cfs Irrigation 4/1-10/31 River 
Janice stockwatering 1/1-12/31 

91-241 Kaiser Coal Corp. 1000 ac- Irrigation 4/1-10/31 River 
ft/yr Industrial 1/1-12/31 

i 91-3255 Timothy, John & stockwatering 1/1-12/31 stream 

I 
Alberta 

Stockwatering 91-3759 Genwal Coal Co. Inc. 1/1-12/31 Stream 

91-3360 Siaperas, Nick Stockwatering 1/1-12/31 Stream 

91-2592 USA Bur. Land Mang. Stockwatering 1/1-12/31 Reservoir 

91-4807 USA Bur. Land Mang. 0.1 ac- stockwatering 1/1-12/31 stream 
ft/yr Wildlife 1/1-12/31 

91-2602 USA Bur. Land Mang. Stockwatering 1/1-12/31 Reservoir 

91-2411 USA Bur. Land Mang. stockwatering 1/1-12/31 stream 
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Table 7.24-4 (cont.) Surface Water Rights in the Wellington Load-out Facility Area. 

--- -- ~ 

w.u. Claim Owner Flow Use Period of Source 
No. Use 

91-402 Milner, Arnel 0.177 cfs Irrigation 3/1-11/30 Price 
Stockwatering 1/1-11/30 River 

I 

91-405 KFJ Ranch, 0.293 cfs Irrigation 3/1-11/30 Price 
Partnership Stockwatering 1/1-12/31 River 

91-3882 Genwal Coal Co. Inc. Stockwatering 1/1-12/31 stream 
I 

91-3299 Golding, Lavell & Stockwatering 1/1-12/31 Stream 
Crystal 

91-3300 Golding, Lavell Stockwatering 1/1-12/31 Stream 

91-3301 Powell, Alma Stockwatering 1/1-12/31 Stream : 

91-3400 Golding, Floyd Stockwatering 1/1-12/31 stream 

91-3303 Atwood, Melrose & Stockwatering 1/1-12/31 stream 
Erma 

91-3305 Olsen, Earl Roy Stockwatering 1/1-12/31 Stream 

91-2409 USA Bur. Land Mang. Stockwatering 1/1-12/31 stream 

91-3319 Hanley, James Stockwatering 1/1-12/31 stream 

91-101 Denver & Rio Grande 0.16 cfs Industrial 1/1-12/31 Price 
Western Railroad Co. River 

91-381 Milner, Arnel Stockwatering 1/1-12/31 stream 

91-404 Blackburn, Mont Stockwatering 1/1-12/31 stream 

91-2340 Blackburn, Mont Stockwatering 1/1-12/31 stream 

91-2409 USA Bur. Land Mang. Stockwatering 1/1-12/31 stream 
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Table 7.24-4 (cont.) Surface water Rights in the Wellington Load-Out Facility Area. 

w.U. Claim Owner Flow Use Period of Source 
No. Use 

91-2411 USA Bur. Land Mang. Stockwatering 1/1-12/31 Stream 

91-2489 USA Bur. Land Mang. Stockwatering 1/1-12/31 Stream 

91-4030 Blackburn, Mont 0.5 cfs Irrigation 4/1-10/31 Price 
Stockwatering 1/1-12/31 River 

91-400 Dause, William & Stockwatering 1/1-12/31 stream 
Joan 

91-401 Dause, William & stockwatering 1/1-12/31 stream 
Joan 

91-404 Blackburn, Mont Stockwatering 1/1-12/31 stream 

91-406 Blackburn, Mont Stockwatering 1/1-12/31 stream 

91-2342 Blackburn, Mont stockwatering 1/1-12/31 stream 

91-2558 Blackburn, Mont Stockwatering 1/1-12/31 stream 

91-3760 USA Bur. Land Mang. Stockwatering 1/1-12/31 Stream 

91-261 Hanley, James 3 cfs Irrigation 4/1-10/31 stream 

91-3302 Olson, George Allen Stockwatering 1/1-12/31 Stream 

91-220 Dause, William c. 3 cfs Irrigation 4/1-10/15 Unnamed 
Wash 

91-4456 USA Bur. Land Mang. stockwatering 1/1-12/31 Reservoir 
wildlife 1/1-12/31 

91-4581 USA Bur~ Land Mang. Stockwatering 1/1-12/31 Reservoir 
Wildlife 1/1-12/31 

91-2604 USA Bur. Land Hang. Stockwatering 1/1-12/31 Reservoir 
--
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Table 7.24-.4- (cant.) Surface water Rights in the Wellington Load-out Facility Area. 

~------

w.u. claim Owner 
No. 

91-3245 Ide, Lucian & 
Florence 

91-3247 Ide, Lucian & 
Florence 

91-3208 Hawkins, Floyd & 
Virginia 

NOTES: 
(a) For period of use see wue 2280. 
(b) For period of use see woe 2577. 
(c) For period of use see woe 439. 
Cd) For period of use see wue 439. 

Flow Use Period of Source 
Use 

Stockwatering 1/1-12/31 stream 

Stockwatering 1/1-12/31 stream 

stockwatering 1/1-12/31 stream 

(e) Current right being proposed in exchange for underground points in T15S-R10E-Secs2,11 
to be used in coal preparation plant. 

(f) For period of use see wue 2273. 
(g) Current right being proposed in exchange for surface points in T15S-R11E-Sec8 to be 
used for irrigation. 
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TABLE 7.24-6 SURFACE WATER QUALITY DATA 

DATE sw- WATER QUALITY PARAMErERS Sum Sum % 
COMMENT 

Mo Yr Sta Ca Mg Na K HCOJ S04 a pH Fem Mnm TSS TDS Flow Cations Anions Error 

1 85 1 125.6 42.2 . 202 5.3 407.5 510 50 7.9 1.3 0.16 46 1140 44883 18.75 18.71 0.13 

3 85 1 196 1228 210 5.33 351 1045 50 7.75 9.81 0.33 478 1810 44883 29.73 28.92 1.38 

5 85 1 10222 36.1 40.62 26 261 245 14.1 7.4 3.42 0.15 2460 540 134649 10.11 9.78 1.68 

7 85 1 116 SO.2 123 11.1 2525 SOO 24.7 8 53.8 0.71 2039 942 89766 18.55 15.25 9.78 Error 

9 85 1 248 136.8 285 6.45 407 1376 41.8 7.95 0.65 0.14 29 2310 22441 36.25 36.50 -C.34 

11 85 1 200 127.2 239 5.46 431 1100 56.6 7.8 0.9 0.18 58 2070 2241 31.06 31.56 -C.81 

3 86 1 82 38.6 75 4.16 'Zl9 269 24.7 8.15 16.3 0.63 918 630 89766 11.60 10.87 3.25 

5 86 1 19 41 48 2 246 177 16 8.3 7.1 0.15 438 514 134649 9.86 8.17 9.'57 

12 86 1 982 151 330 8 454 1270 60.1 8.81 0.68 0.35 6.9 2S5O 31.97 3558 -5.34 

11 87 1 232 188 382 11.4 474 1900 71.8 6.2 3.05 0.255 130 3210 44.16 49.35 -556 

4 88 1 143 102 113 4.7 263 690 51.1 7.93 16.72 0.011 1110 1180 21.46 20.12 3.24 

10 88 1 242 218 486 10.4 415 2010 105 8.51 0.1 0.03 2600 BOOO 51.43 51.61 -C.18 

3 90 1 141 72 200 6.74 297 898 47.6 9.35 03 . 0.11 54 7100 21.86 24.91 -650 

6 90 1 140 112 491 5.94 222 1450 84.4 8.5 0.12 0.01 165 2480 :Y.72 36.21 205 

9 90 1 229 136 365 9.53 278 1510 645 8.95 0.28 0.08 45 2360 38.77 :Y.81 1.24 

12 90 1 154 63.1 134 5.16 296 547 38 8.03 4.66 0.15 216 1130 19.11 17.31 4.94 

3 91 1 185 120 350 6.92 336 1530 105 7.44 204 0.21 100 2740 34.65 40.32 -757 

9 91 1 79.9 105 401 16 305 11SO 62 7.18 0.92 0.11 55 2310 30.55 30.69 -C24 

Min. Value 79.0 36.1 40.6 20 2220 171.0 14.1 62 0.1 0.0 6.9 514.0 2241.0 
! 

Max. Value 248.0 218.0 419.0 16.0 474.0 2010.0 105.0 9.4 53.8 0.8 2460.0 7200.0 134649.0 

Average 155.2 103.4 248.6 7.1 331.9 1009.8 53.7 8.0 6.8 0.2 4823 2098.7 63475.3 
I 

Std. Dev. 58.4 53.0 144.5 3.5 79.7 563.8 265 0.7 129 0.2 743.2 1539.0 S0887.3 
I 

Cmmt 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 17.0 18.0 9.0 I 

Data Rejected. Due To Cation I Anion Imbalance 

3 89 1 

6 89 1 39.7 88.4 345 102 207 1410 66 8.48 0.295 51 2270 2454 34.61 -17.03 Error 

9 89 1 186 252 840 11.9 210 1191 74 8.01 7817 2576 10322 66.86 30.33 3759 Error 

12 89 1 

6 91 1 162 149 390 6.11 235 864 645 7Sl 0.5 0.04 16 2150 375 23.66 22.63 Error 
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TABLE 7.24-6 SURFACE WATER QUALITY DATA (CONT'D) 

DATE sw- WAlER QUALITY PARAMETERS Sum Sum % 
COMMENT 

Mo Yr Sta Ca Mg Na K HC03 S04 a pH Fem Mnm TSS IDS Row Cations Anions Error 

1 85 2 120.5 51.5 1825 5.08 406.3 490 47 7.95 1.36 0.14 ff) 1850 44883 18.41 18.19 0.62 

3 85 2 196.9 120.8 229 5:0 154 1065 54 7.75 103 0.36 533 44883 31.72 29.50 3.63 

5 85 2 106.77 38.69 44.89 296 259 270 14.2 7.5 (.07 0.14 2800 S80 13464 10.78 10.27 243 

7 85 2 176 96 312 12.2 3123 1140 47 7.8 56.2 1.15 2299 1930 89766 33.75 ~.18 5.58 

9 85 2 236 134.4 288 6.68 401 1320 42.6 8 0.46 0.14 20 2240 22441 35.58 35.26 0.46 

11 85 2 196 1224 200 5.17 411 995 61.2 7.75 0.88 0.2 77 1944 22441 28.76 29.18 -0.72 

3 86 2 35 54.5 60 ,(,86 282 Z37 24.1 8.15 19.1 0.7 1066 585 89766 10.09 10.24 -0.72 

5 86 2 73 42 53 2 2(2 189 15 8.3 6.7 0.14 370 526 134649 9.84 8.32 8.32 

12 86 2 87.9 158 320 8.9 509 1260 74.7 8.73 0.71 0.3 6 26fJ) 31.62 36.68 -7.(2 

11 87 2 261 192 386 11.8 450 1880 86.9 6.17 0.77 0.188 65 328> 45.98 48.97 -3.14 

4 88 2 144 105 113 5.1 270 680 (7.7 7.75 0.95 902 1220 20.92 19.93 243 

10 88 2 260 200 537 10.1 154 1978 99.4 8.5 0.11 2?90 9400 53.06 49.79 3.18 

3 90 2 149 72 185 7.46 299 802 46.4 9.4 0.31 0.1 84 15900 5265 21.63 22.91 -2.87 

6 90 2 173 114 487 6.08 195 1380 89.3 8.85 0.62 0.03 10 2400 35Z3 3939 34.45 6.70 

9 90 2 210 140 360 9.87 290 1530 69.5 8.8 1.95 0.16 114 Zl30 3042 38.04 38.57 -0.69 

12 90 2 150 70.7 137 6.11 295 552 40.6 7.72 1.96 0.13 110 1310 2690 19.54 17.47 5.59 

3 91 2 190 128 384 6.45 337 1120 91.9 7.46 1.15 0.18 60 2520 8443 36.97 31.43 8.09 

9 91 2 189 113 424 18.5 308 1360 64.5 7.38 1.04 0.13 61 2560 5655 37.72 35.18 3.48 
! 

Min. Value 35.0 38.7 44.9 20 195.0 189.0 14.2 6.2 0.1 0.0 0.4 52.6.0 2690.0 
; 

Max. Value 261.0 200.0 537.0 18.5 509.0 1978.0 99.4 9.4 56.2 103 2800.0 15900 134649 

Average 16.(.1 108.5 261.2 7.5 331.9 1013.8 56.4 8.0 5.9 0.9 477.3 2643.2 33354.1 

Std. Dev. 62.4 (7.7 150.6 3.9 79.1 535.0 25.5 0.7 13.4 25 843.9 3423.8 40553.8 

Count 18.0 18.0 18.0 18.0 18.0 18.0 18.0 17.0 18.0 16.0 17.0 18.0 15.0 

Data Rejected Due To Cation/ Anion Imbalance 

3 89 2 
I 

6 89 2 29.2 89.7 4!.Yl 9.9 Z31 1495 75 8.68 0.38 0.082 15 2450 26.83 37.03 -15.97 Error 

9 89 2 154 190 1200 11.9 203 1128 56 7.76 2652 75.82 2839 45.51 Error 

12 89 2 

6 91 2 158 162 231 6.17 240 931 67 7.42 0.59 0.05 20 2100 7783 31.46 25.21 11.03 Error 
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TABLE 7.24-6 SURFACE WATER QUALITY DATA (CONT'D) 

DATE SW- WATER QUALITY PARAMErERS Sum Sum % 

Mo Yr St. Ca Mg Na K HCoo S04 a pH Fe(1) Mnm TSS TDS Row Cations Anions Fn-or COMMENT 

1 85 3 

3 85 3 I 

5 85 3 

7 85 3 

9 85 3 

11 85 3 

3 86 3 

5 86 3 

12 86 3 

3 ffI 3 

11 ffI 3 

" 88 3 

10 88 3 

3 89 3 

6 89 3 

9 89 3 

12 89 3 

3 90 3 

6 90 3 

9 90 3 

12 90 3 

3 91 3 

6 91 3 

9 91 3 

Min. Value 

Max Value 

Average 

Std. Dev. 

Count 
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TABLE 7.24-6 SURFACE WATER QUALITY DATA (CONT'D) 

DATE SW- WATER QUALITY PARAMEfERS Sum Sum '" Sta Cations Anions Error COMMENT 
Mo Yr Ca Mg Na K He03 S04 a pH Fem Mnm TSS TDS Flow 

1 85 4 430.9 280.6 690 12 546.6 2800 250 7.8 0.65 0.3 29 4796 17953 74.99 7431 0.46 

3 85 4 431.1 278.6 716 13.19 511 3070 fJ7 7.7 0.2 0.24 39 4868 44883 75.97 75.03 0.62 

5 8S 4 188.8 116.4 206.8 5.41 356 990 26.9 7.6 0.74 0.12 36 1710 179532 28.19 2721 1.78 

7 85 4 148 88 212 7.3 309.9 840 39.7 7.9 1.33 0.06 66 1482 897662 24.12 23.69 0.89 

9 85 4: 338 213.6 472 10.67 460 2266 652 7.7 0.79 0.43 42 3630 89766 SS.3S 56.56 -1.08 

11 8S 4 422 266.4 598 11.01 51 3100 104 7.75 1.5 0.58 82 4980 44883 69.44 6831 0.82 

3 86 4: 400 267.6 610 9.78 539 28&5 90.2 7.8 0.54 0.62 63 4SSO 187 68.88 71.44 -1.83 

5 86 4: 133 85 182 5 282 731 29 8.3 1.75 0.1 86 1362 112 21.78 20.66 265 

12 86 4: 134 292 699 135 581 2600 79.6 8.08 0.03 0.17 5320 40 61.49 65.90 -3.46 

11 rr7 4 182 166 692 14.2 371 2390 65.9 7.7 0.058 0.082 9.2 3900 5322 57.70 -4.04 

4 88 4 236 225 1035 16.4 298 3450 102 222 0.15 60 5910 10 75.74 79.59 -2.48 

10 88 4 348 366 1218 21.1 494 4400 142 7.54 0.61 0.54 6170 1 101.11 103.71 -127 

12 89 4 342 276 1270 12.6 80 4380 128 7.11 0.12 36 6720 0.003 95.36 96.11 -039 

Min. Value 133.0 85.0 1820 5.0 51.0 731.0 26.9 22 0.0 0.1 9.2 13620 0.0 

Max Value 431.1 366.0 1270.0 21.1 581.0 4400.0 250.0 8.3 1.8 0.6 86.0 6720.0 8976620 

Average 287.2 224.7 661.6 11.7 375.3 2607.8 93.8 7.3 0.7 0.3 49.8 4261.4 1062524 

Std. Dev. 119.6 86.7 354.4 4.4 170.7 1192.4 58.8 1.6 0.6 0.2 23.5 17783 254944.4 

Count 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 12.0 12.0 11.0 13.0 12.0 

Data Rejected Due To Cationl Anion Imbalance 

3 89 4 

6 89 4 0 90.2 1110 21 486 4190 129 7.66 0.162 0.148 57 6480 0.5 56.27 98.84 -27.44 Error 

9 89 4: 

3 90 4: 

6 90 4 

9 90 4 

12 90 4: 

3 91 4 

6 91 4 

9 91 4 
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TABLE 7.24-6 SURFACE WATER QUALITY DATA (CONTO) 

DATE SW- WATER QUALITY PARAMETERS Sum Sum % COMMENT! 
Mo Yr Sta Ca Mg Na K HCOO S04 a pH Feffi Mnffi TSS TDS Flow Cations Anions Error 

I 

3 85 5 454.2 165.6 532 9.04 361 2430 88 7.8 69.6 0.95 20484 3840 6354 58.99 3.71 

5 85 5 167.1 112.2 fJJ9.7 10.58 294 1730 107 7;6 12.03 0.25 9709 2920 45.05 43.86 1.34 

7 85 5 140 93.6 612 11.5 295.2 1630 94.5 7.8 502 0.57 51'79 2742 44.38 41.44 3.43 

9 85 5 144 127.2 566 14.6 284 1738 82.8 7.8 '57.3 0.6 11120 2840 44.74 43.18 1.77 

11 85 5 186 150 558 7.65 '571 1830 98.6 7.95 4.59 0.19 1096 3114 46.37 46.96 -0.64 

Min. Value 140.0 93.6 5320 7.7 284.0 1630.0 82.8 7.6 4.6 0.2 1096.0 2742.0 

Max Value 454.2 165.6 6120 14.6 '571.0 2430.0 107.0 8.0 69.6 1.0 20484.0 3840.0 

Average 218.3 129.7 575.5 10.7 321.0 1871.6 942 7.8 34.7 0.5 9517.6 :1)912 

Std. Dev. 133.2 28.8 34.6 26 41.4 320.1 9.4 0.1 26.9 0.3 7290.6 440.3 

Count 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

Data Rejected Due To Cation I Anion Imbalance 

1 85 5 144 165.6 532 34.8 386.3 1450 111 7.8 110.58 1.7 24164 2652 51.02 39.65 1254 Error 

3 86 5 

5 86 5 

12 86 5 

4 88 5 

10 88 5 

3 89 5 

6 89 5 

9 89 5 

12 89 5 

3 90 5 

9 90 5 

12 90 5 

3 91 5 

6 91 5 

9 91 5 
- ----



• • • 
TABLE 7.24--6 SURFACE WATER QUALITY DATA (CONT'D) 

DATE sw- WATER QUALITY PARAMEIERS Sum Sum % 
CDMMENT 

Mo Yr Sta Ca Mg Na K HCOO S04 a pH Fe(f) Mnm TSS TDS Flow Cations Anions Error 

1 85 6 134.9 106.2 567 11.1 385.3 1530 103 7.05 0.02 0.6 21 Zl62 40.50 41.08 -0.70 

3 85 6 118.8 95.92 426 6.55 '06 1230 71 8.1 0.09 0.03 30 2090 32.53 32.16 0.57 

5 85 6 150.5 143.8 560 8.66 293 1700 109 8 0.06 0.02 14 2820 43.93 43.27 0.76 

7 85 6 144 130 884 9 251.3 2450 11 8.3 0.'0 22 3750 56.58 55.44 1.02 

9 85 6 134 146.7 610 9.75 150 1880 98 8.5 0.1 10 2998 45.55 44.36 1.32 

11 85 6 176 148.8 735 10.22 283 2210 122 8.25 0.19 0.03 7 3504 53.28 54.09 -0.76 

3 86 6 150 147.6 565 8.86 '02 1820 95.6 8.2 0.36 0.04 35 2950 44.46 45.05 -0.66 

5 86 6 155 184 798 12 214 2529 130 8.3 0.8 0.04 176 3904 57.94 59.83 -1.60 

Min. Value 118.8 95.9 426.0 6.6 150.0 1230.0 11.0 7.1 0.0 0.0 7.0 2090.0 

Max Value 176.0 184.0 884.0 12.0 385.3 2529.0 130.0 8.5 0.8 0.6 176.0 3904.0 

Average 145.4 137.9 643.1 9.5 265.6 1918.6 92.6 8.1 0.2 0.1 39.4 3097.3 

Std. Dev. 17.0 'Zl.5 150.0 1.7 67.4 451.0 37.3 0.4 0.3 0.2 56.0 594.9 

Count 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 6.0 8.0 8.0 

Data Rejected. Due To Cation! Anion Imbalance 

12 86 6 

11 frl 6 

4 88 6 

10 88 6 

3 89 6 

6 89 6 

9 89 6 

12 89 6 

3 90 6 

6 90 6 

9 90 6 

12 90 6 

3 91 6 

6 91 6 

9 91 6 
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TABLE 7.24-6 SURFACE WATER QUALITY DATA (CONT'D) 

DATE SW- WATER QUALITY PARAMETERS Sum Sum " COMMENT 
Mo Yr Sta Ca Mg Na K Heoo S04 a pH Fe<n MnO) TSS TOS Flow Cations Anions Error 

1 85 7 136 112 365 7.4 385.5 1160 64.4 7.8 0.15 0.22 14 2060 32.11 32.29 -0.28 

3 85 7 157 131.1 362 5.94 294 1300 67 7.95 0.11 0.13 17 2180 34.55 33.77 1.13 

5 85 7 137 131.8 465.5 7.52 27J 1450 86 8.OS 0.08 0.02 15 2426 38.13 37.09 1.38 

7 85 7 136 118 469 7.7 241.6 1470 77.9 7.9 0.11 0.04 20 2392 'SI.l1 36.76 0.47 

9 85 7 160 141.6 469 7.9 281 1600 69.4 8.2 0.28 0.09 14 2620 40.27 39.88 0.49 

11 85 7 230 160 449 6.37 387 1750 81.4 8.2 0.04 0.22 16 3128 4437 45.07 -0.79 

3 86 7 218 164.4 340 5.64 376 1531 81.2 7.85 0.16 0.2 31 2520 3938 4031 -1.17 

5 86 7 226 188 522 7 305 2021 91 8.3 0.05 13 16 3262 51.46 49.64 1.79 

12 86 7 124 216 602 124 157 2360 120 8.92 0.07 0.25 6 3890 50.51 SS.09 -435 

11 ff7 7 360 210 1380 243 128 4050 251 9.5 0.33 0.12 40 7620 95.93 93.50 1.28 

Min. Value 124.0 1120 340.0 5.6 128.0 1160.0 64.4 7.8 0.0 0.0 6.0 2060.0 

Max Value 360.0 216.0 1380.0 243 387.0 4050.0 251.0 9.5 0.3 13.0 40.0 7620.0 

Average 188.4 157.3 5424 9.2 2828 1869.1 98.9 83 0.1 1.4 18.8 3199.8 

Std. Dev. 72.7 37.1 314.8 5.6 69.6 8422 SS.7 0.5 0.1 4.1 9.5 1647.8 

Count 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 

Data Rejected Due To Cation I Anion Imbalance 

4 88 7 275 390 1250 18.2 186 5520 344 8.OS 0.67 425 8080 100.69 127.68 -11.g2 Error 

10 88 7 . 

3 69 7 

6 89 7 

9 89 7 

12 89 7 

3 90 7 

6 90 7 
I 

9 90 7 ! 

12 90 7 

3 91 7 

6 91 7 

9 91 7 
----- '------_. ----------
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TABLE 7.24-6 SURFACE WATER QUALITY DATA (CONT'D) 

DATE sw- WAlEK QUALITY PARAMEI"ERS Sum Sum 4It 

Sta Fe(f) Mnm TSS Cations Anions Error COMMfNl' 
Mo Yr Ca Mg Na K HCOl S04 a pH TDS Flow 

1 85 8 140.5 120 382 7.7 375.8 1230 78.6 7.95 0.68 0.19 200 2456 33.76 33.99 -0.33 

3 8S 8 186.2 138.6 428 7.02 572 1470 79 8.05 1.13 0.19 234 2498 39.58 38.93 0.&3 

5 8S 8 143.1 129.7 481 6.78 294 1500 84.4· 7.6 0.69 0.12 138 2480 38.96 38.43 0.69 

7 8S 8 136 122 478 6.78 244 1515 86.1 7.9 1.11 0.1 238 2546 ~.87 ~.97 -0.14 

9 8S 8 212 134.4 526 7.58 299 1820 1!l2 8.15 1.89 0.1 2 85964 44.83 4525 -0.47 

11 85 8 230 150 474 6.57 366 1730 105 8 0.55 0.18 86 3042 44.66 44.98 -0.35 

3 86 8 246 394.8 1505 6.24 414 4520 355 7.85 0.2 0.09 58 6950 110.41 110.91 -0.22 

5 86 8 280 610 1920 9 360 5935 520 8 0.7 0.12 60 9958 147.97 144.14 1.31 

4 88 8 572 48.4 118 5.6 173 368 47.7 6.9 0.88 137 763 12.16 11.84 1.32 

Min. Value 572 48.4 tt8.0 5.6 173.0 368.0 47.7· 6.9 0.2 0.1 20 763.0 

Max Value 280.0 610.0 1920. 9.0 414.0 5935.0 520.0 8.2 1.9 0.2 238.0 85964. 

Average 181.2 205.3 701.3 7.0 3220 Z232.0 160.3 7.8 0.9 0.1 128.1 12961.9 

Std. Dev. 68.8 179.2 594.6 1.0 76.5 1784.6 163.1 0.4 0.5 0.0 &3.6 27522.5 

Count 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 8.0 9.0 9.0 

Data Rejected. Due To Cationl Anion Imbalance 

12 86 8 

11 87 8 124 141 332 167 74.3 8.15 0.02 16 2060 3224 4.83 73.92 Error 

10 88 8 

3 89 8 

6 89 8 

9 89 8 

12 89 8 

3 90 8 

6 90 8 

9 90 8 

12 90 8 

3 91 8 

6 91 8 

9 91 8 
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DATE Ca Mg Na 

SITE Mo/DlYr mg/I mg/l mg/I 

SW-1 09/14/95 133 76 223 

SW-1 11/28/95 194 131 392 

SW-1 08/20/96 179 110 257 

SW-1 12/16/96 260 150 360 

SW-1 03/24/97 77 47 83 

SW-1 05/14/97 71 36 40 

Min. 
Value 71 36 40 

Max. 
Value 260 150 392 

Average 152 92 226 

Std . 
Dev. 67 42 130 

Count 6 6 6 

SW-1 03/06/95 143 120 320 

~$W:t ,_",- 0.3/26/96 101 49 96 

SW-1 05/09/96 /0._ 115 51 73 
C -l p = 
?t *Total £: 
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• 
TABLE 7.24-6a SURFACE WATER QUALITY DATA 

1995-1997 

WATER QUALITY PARAMETERS 

HC03 S04 CI pH Fe* Mn* TSS 
mg/I mg/l mg/I mg/I pH units mg/I ug/I mg/I 

5.0 325 660 54 7.9 1.0 <100. 35 

6.0 435 1211 83 6.8 0.7 200 10 

6.0 303 1093 48 8.1 0.4 <100. 18 

8.6 470 1560 76 7.9 0.8 210 31 

4.0 240 321 30 8.6 18.1 1000 2650 

2.6 285 125 14 9.8 17.5 514 1590 

2.6 240 125 14 6.8 0.4 10 

8.6 470 1560 83 9.8 18.1 2650 

5.4 343 828 51 6.4 722 

1.9 82 505 24 8.1 1035 

6 6 6 6 6 6 6 6 

Data Rejected Due to Cation Anion Imbalance 

7.0 395 710 100 8.2 3.9 200 240 

4.3 298 189 44 6.9 5.1 190 254 

4.7 288 224 25 7.2 7.9 310 309 

• 
I-

Sum Sum 
TDS Cations Anions % 
mg/I meq/l meq/I Error Comment 

1330 22.6 20.9 3.9 

2390 37.5 35.4 2.9 

1940 29.3 29.7 -0.7 

2800 41.3 42.4 -1 .3 

722 11.4 11 .5 -0.4 

456 8.3 7.9 2.2 

456 

2800 

1606 

850 

6 

1640 30.9 24.7 11.2 Error 

696 13.2 10.4 11 .9 Error 

658 13.1 10.4 11 .5 Error 
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DATE 
SITE Mo/DlYr 

SW-2 12/19/91 

SW-2 03/24/92 

SW-2 03/03/93 

SW-2 06/02/93 

SW-2 09/08/93 

SW-2 12/11/93 

SW-2 03/04/94 

SW-2 04/13/94 

SW-2 11/29/94 

SW-2 09/14/95 

SW-2 11/28/95 

SW-2 03/26/96 

SW-2 05/09/96 

SW-2 08/20/96 

SW-2 12/16/96 

SW-2 03/24/97 

SW-2 05/14/97 

Min. 
Value 

- . Max. > • 

Value 
..- ' 

Average ~ 
I _- I 

Std. Q 
I 

uev. ' 

_Count ~ rt \,~ 
;: l\~~~ 

i t'"'!""1 

~-
:~ =g 

~-2 ! ~ 4J3yci6/fo5 

L ~'- r 
~ 

\"~ 
V 
~I .ll 
[X] 
g 

=r:: 

Ca Mg Na 
mg/I mg/I mg/I 

182 97 282 

202 142 282 

214 147 366 

136 83 158 

200 100 255 

150 110 190 

164 100 231 

146 114 294 

198 110 320 

139 81 229 

198 132 389 

98 50 95 

113 50 69 

179 104 255 

250 150 350 

76 47 84 

73 37 41 

73 37 41 

250 150 389 

160 97 229 
\ 

49 34 104 

17 17 17 

138 160 320 

e 
TABLE 7.24-6a SURFACE WATER QUALITY DATA (CONT'D) 

1995-1997 

WATER QUALITY PARAMETERS 

K HC03 S04 CI pH Fe* Mn* TSS TDS 
mg/I mg/I mg/I mg/I pH units mg/I ug/I mg/I mg/l 

7.5 363 1180 58 7.4 0.7 150 78 1850 

8.8 325 1290 65 7.2 0.6 160 64 2290 

26.0 437 1500 92 4.6 330 271 2531 

5.2 596 500 35 3.2 160 232 1125 

6.0 334 1100 56 0.6 30 34 2134 

10.0 371 900 75 1.8 100 48 1815 

6.3 330 1070 73 8.0 0.7 160 52 1950 

5.9 455 1250 104 7.3 0.9 190 13 2420 

7.0 415 1200 71 7.9 1.5 200 88 2185 

5.0 305 642 51 7 .9 0.5 <100. 15 1370 

6.0 420 1317 82 6.7 0.9 200 15 2320 

4.2 294 286 44 6.9 5.1 180 315 703 

4.6 334 223 26 7.1 7.6 300 475 642 

7.0 309 1049 55 7.9 0.4 <100. 13 1923 

7.4 470 1470 88 7.6 0.9 230 19 2700 

4.0 251 320 31 8.2 29.3 980 2190 736 

3.1 168 133 14 9.8 21.0 560 1720 470 

3.1 168 133 14 6.7 0.4 13 470 

26.0 596 1500 104 9.8 29.3 2190 2700 

7.3 363 908 60 4.7 332 1716 

5.0 94 446 24 7.8 612 707 

17 17 17 17 13 17 17 17 17 

Data Rejected Due to Cation Anion Balance 

6.0 225 760 100 8.0 3.11 200 1 1401 16301 

e 

Sum Sum 
Cations Anions % 
meq/I meq/I Error Comment 

29.5 32.2 -4.2 

34.3 34.0 0.3 

39.1 41.1 -2.4 

20.5 21.0 -1.1 

29.3 30.0 -1.2 

24.8 28.3 -6.6 

26.6 31.0 -7.6 

37.5 36.4 1.4 

32.9 33.8 -1.3 

23.6 20.1 8.0 

37.7 37.6 0.1 

13.1 12.3 3.2 

12.8 11.1 7.1 

28.8 29.1 -0.5 

40.0 40.9 -1.1 

11.5 11 .7 -0.9 

8.5 8.2 2.0 

34.01 25.2 1 14.91 Error 

----------------------------------------------------------------------------------- -- --
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Ca Mg Na 
SITE DATE mg/l mg/l mg/l 

SW-4 08/20/96 445 205 919 

SW-4 12/16/96 380 180 710 

SW-4 03/24/97 396 180 677 

SW-4 05/14/97 426 187 709 

Min. 
Value 380 180 677 

Max. 
Value 445 205 919 

Average 412 188 754 

Std. 
Dev. 25 10 96 

Count 4 4 4 
~L---

*Total 
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TABLE 7.24-6a SURFACE WATER QUALITY DATA (CONT'D) 

1995-1997 

WATER QUALITY PARAMETERS 

K HC03 S04 CI pH Fe* Mn* TSS TDS 
mg/l mg/l mg/l mg/l pH units mg/l ug/l mg/l mg/l 

14.0 489 2877 68 7.4 <0.1 200 5 5332 

12.1 440 2790 53 8.1 <0.025 120 7 4560 

14.6 383 3012 72 8.2 0.1 130 8 4666 

14.9 423 2885 73 8.7 <0.02 81 <2. 4820 

12.1 383 2790 53 7.4 81 4560 

14.9 489 3012 73 8.7 200 5332 

13.9 434 2891 67 133 4845 

1.1 38 79 8 43 296 
4 4 4 4 4 4 4 4 4 

• 
Sum Sum 

Cations Anions % 
meq/l meq/l Error Comment 

79.4 70.5 5.9 

64.9 67.0 -1 .6 

64.4 71.0 -4.9 

67.9 69.1 -0.9 



TRACK HOPPER 
WATER QUALITY SAMPLE REPORT 

Sampled April 30, 1994 
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MT. HEBO SCIENTIFIC 9014996937 p.0i¥ 
SENT BY: XERoX retecopier 7017; 5-13-94 

Pott-lt1\l brand fax transmittal memo 7671 'of,.... .. 

T 

~ 

• 

! 1 , nuS' 'T " " .. •. "C' 

May 10, 19~4 

Qli:NWAL COAL CO . 
. P.o. BOX 1201 
IruN':%NGTON UTAH 64528 

Kind o~ .-=pl. Water 
repol'ta(l. to U/J 

lample ta~en at Ganw~l 

Samr>l.tak.n by Ganwa.l 

nate ~ampl.4 . April 30, 1B94 

Date rJaatve4 May 2, 1994 

:54AM 5016579764'" 6014686937;' 1 

NQ & ENGINEaRING'CO. 
"a, LOMBARQ, IUJNOIS 80148. TEL: 7Of.e63.9aOO It1\)(; ?08.953-0306 

PLI;ASE AOOAESS AL.L CORR~SPONCENCE TO: 
P.O. fiex 1020. HUNllNGTON, UT 84'28 

! 'tEL: (101) 8M4311 
FAX: ($01) 863014$8 

'~pl. iden;ification by 
G~AL COAL CO. 

Tr .. ok Hopper 
Tempuratura s.ooc 
Depth 6 1 

Rea'cl 0900 hr. 
Sampled 1530 hr. 

FIELD MEASUREMINTS 
pH 7.1e 

NOTB,PO_sible mat~ix 1nt.rferenee 
with Alkalinity and. Selenium. pH 
expired wh8n rec.ived at lab . 

Aft.lyaie ~eport no. Sg-14041 

.b&1l"le4 
PIE"-'.; 1!1l!1l; K12~ llJl~bs Mlihszd DI~ll:ima/!lI~·t Alkalinity I Bicarbonate 599 1 mg/l aa HCOl SM2320-B 05-04-1994 1315 LS AlJcal.initYJ Ceu:bonate <1 1 mg/l al C03 SM2320-B OS-04-19~4 131! La 
Alkalinity, Total .IS 1 rnsr/l as CaQOa 2PA 3:1.0.1 08"04-1994 131S liS Aluminum, Di •• olved <2 2 mg/l RPA. 202.1 OS-l.O ... 1.'J4 0930 DW Anions lJG.60 meq/l .,. .... __ ........... 

---~ ................ -~ ..... ..... 
Arsenic, Dissolved <0.01 0.01 mg/l EPA 201$42 OS .. OS-l994 0100 DW Boron, Dielclved 0.6 0,1 mg/l EPA 2:1.2.3 05·05-19'4 1330 LM C.4mium, Di.$olveo 0.03 0.02 tn/i/1 EPA 213.1 06-09-1994 0830 :OW Calcium, Total 323 1 ms/l EiA 215.1 05-04-1994 lllO DW 
Cat1on~ 215.90 rnsq/l .... __ ••• 1iIIIII1IiIiI ........ _---_ .... 
Chloride 715 J. tng/l SM4'OO-cl-a 05-02-1994 1200 La Con4uctiv1ty 11260 1 umhoa/cm SM2510-B OS"'Q2 .. 1J94 1015 ED Coppe. , ~i.aolv.~ <0.2 0.2 q/l EPA 220.1 05-0'-1994 1'730 ow Hardn ••• , Total 4142 1 mg/l as CaC03 SM2340-S 05 ... 04-1994 1130 ~ Iron, Total 0.5 0.2 It\i/l RPA 236.1 05 .. 09-3.994 1.300 OW It-on, Di •• ol.ved. <0.2 0.2 mg/l I~A 236.1 05 .. 09-1994 1300 .oW Lead, J:)illolvec1 <0.2 0.2 mg/l EPA 239.1 05"09 .. 199.1630 t)W Magn •• ium, Il'ot:al alO 1 mill SPA 242.1 05-04~i.9S4 1215 DW Manganese, Total 1.4 O.l mg/l EPA 243.1 OS·O~--l994 1400 DW Mangane •• , Disaol~ed 1,4 0.1 tng/l EPA 243.1 05-09"'1'94 140'0 OW Molybd.enum, Dissolved <0.2 O.~ mill SPA 246't"~1 (" .,~Oa2m(J,-1994 1030 DW Nitrogen I ~on1a <0.4 0.4 mill lIPA 350."3L ~ 'O~~d~~1994 1200 ED 
Nit~esen, Nitrate-Nitrite 0.1 0.1 mg/l ilPA 353.3 05-03 ... 1~94 1620 lIM .rogan, Ni,trito <0.01 O.Ol mg/l I~A 354.1 OS-O:;I'''lSi .. 1039 LM 

R."Pectfulty 8UbM{Ued. 
COMMERCIAl. 'tEBnNG' !NOINclRINQ 00, 

_....... , I 



MT. NEBO SCIENTIFIC 911314996937 P.7r 
S~Nr BY: XEROX Telecopler 7017; 5-13-94.; 7:55AM; 8016879784" 

COMMBRCIAL TESTING & ENGIN.ERINQ CO. 
QENlAAL Ol''lCes: 1t1t SOUTH HlGHlANO AVE •.• SUITE 210·8, lOMtARO.1UJNOIS SO.q • TEl.J ~ FAX: 108-~ 

'&''''Oi 110& 

May 10, 1994 

GE~AL CO~ CO. 
P.O.· BOX 1201 
l!UNTINGTON TJrAH 84528 

Kind. Of IIUtple Wat~r 
r.po~t.d to \UJ 

Sample t.kan at Genw-al 

SUlple taken by Qenwal 

Cat. • ... pl.d April 30, 

M.mb.r 01 the sa! Group (Societe' o.hw&l. dt 8urveHJ..."..) 

1994 

PLeASe AOOAESS AL.1.. COFlRE&PONOENCE TO: 
P.O. lOX 1020, HUNTINGTON, UT 84528 

a~l. i4.~ttf4e.t1on by 
GSNWAL COAL CO. 

Tradk Hopp~r 
Temp6ratu~e 6.00C 
nep~h 6' 

Rec'd 0900 lu:'. 
Sampled 1510 h:. 

FIE~D MEA'UREMiNrS 
pH 7.18-

TEl.: (101) e$)'2311 
I' AX: (801) ati3-243e 

Datta %'e.ceivod May 2, 1994 

NOTB!Poesible matrix inte~ference 
with Alkalinity .nd S.lenium, pH 
expired when reoe1ved at lab. 

• An&ly.i. ~.port no. 5' .. 14041 
Analy •• cl 21111B1S;lt RI.Y~t. ~L I2niSI HIi;ba4 ~.t.l~imAlADI~~lt pH 7.91 pH' 'lJnits IPA 150 .. l 05 ... 02-1994 1645 Ls PhosphorOU8, OrthO-P04 <0.02 0.02 Jl\9!l SM4500·P ... S 05-02-:1.994 1300 l.M Pota •• iutn, Total 17 2 m~/l EPA2!S.1 05-04-19S4 l700 ow Selenium, Diaaolved <0,01 0.01 mill EPA 270.2 0! .. 05-19$4 0900 DW Sod.ium, TOtal 3060 1 mg/l EPA ~73 .• 1 05-04-:1.994 1600 DW Solidi, Total nie.olved 14404 10 mg/l IPA 160.1 05-0]"1994 0730 LM Sulfate 8000 1 mg/l EPA 37S.4 05,,05-1994 o~OO LS zino t Dia;;solvad 0.80 0.03 mg/l IPA ~8J.l 05"'10"1994 OS30 DW C&tion/Anioh Balance 4.70 t 

• 
RetPtQtfully IjIl,I bmtttIJd, 
CQMMEAOIAl, TEiSTIN(l1 ENO(NI!AING 00. 

~-~~ 



MT. NEBO SCIENTIFIC 

SENT BY: XEROX Telecopier 7017; 5-13-94 ; 7:55AM; 

8014896937 

8016679764" 

p. eYt-r 
60148$6937;# 3 

.-.--.-.....----------------~~~----~-~-----.---~----~~--- --

COMMERCIAL TaSTING & IINGINI!ERING CO, 
GENfRAL O~FlCES~ 191(1 SOUTH H1GHlANOAVe., SUITE 210-B, LOMBARD, ILUNOiS 60148. TEL: i'OS-953-9300 FAX: 708-953-8306 

,~. leo. 

• 

May 9, 1~94 

GENWAL c01-\lJ CO, 
P.O. BOX 120l 
HUNTINGTON UTAH e4!29 

kind of Qa.mpla Wa.ter 
r.p~%"t..~ to u. 

Sample takan at Genwal 

5·_1. tak6n by Gen..,.,8.1 

D.te sampled May 2, 

"&t:.. raoaiv.d. May 2, 

P&fll\tt.er 

1994 

19.94 

Analysis rapQrt no. 

<S S mg/l 

PU!ASE ADDRESS AL.L. CORRBSPONOENCE TOi 
P.O. BOX 1 O~, HUNTINGTON, UT ~2S 
, TEL~ (801) e~-2311 

FAX: (e01) 663·24$6 

sample i4Qntitl0.~ion by 
GENWAL COAL CO. 

Track Hopper 

R.6C'd 1639 hr. 
Sampled 1600 hr, 

NOTBtDue to fast transport 
&_mple unable to chill. 

59-14043 

time, 

Analy.t4 
pAte/:~,/AnAly.t 

EPA 4l3.~ 05-06-1994 1400 LM 

f' I' i '-

RQtlp6)cttully 'I.lQml\~.q , 
COMMERCIAl. liSTING! ENG1Nt!!RINQ CO. 

""-a f\MJ A.t~J ~ 
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Figure 7.24-1 
Time Variation in Iron 
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Figure 7.24-1 
TIme Variation in Iron 
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Figure 7.24-1 
Time Variation in Iron 
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Figure 7.24-1 
TIme Variation in Iron 



Figure 7.24--2 
TIme Variation in Manganese 



Figure 7.24-2 

• TIme Variation in Manganese 
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Figure 7.24-2 
TIme Variation in Manganese 
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Figure 7.24--2 
TIme Variation in Manganese 
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Figure 7.24--3 
TIme Variation in pH 
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Figure 7.24-3 
Time Variation in pH 
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Figure 7.24-3 
Time Variation in pH 
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Figure 7.24-3 
TIme Variation in pH 
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Figure 7.24-4 
TIme Variation in TDS 
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Figure 7.24-4 
Time Variation in IDS 



• 

Figure 7.24-4 
Time Variation in TDS 
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Figure 7.24-4 
Time Variation in 'IDS 



• 

• 

Figure 7.24-5 
Time Variation in TSS 
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Figure 7.24-5 
TIme Variation in TSS 



Figure 7.24-6 

• Time Variation in Water Level/Flow 
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Figure 7.24-6 
TIme Variation in Water Level/Flow 
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Figure 7.24-6 

-• TIme Variation in Water Level/Flow 
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7.25 BASELINE CUMULATIVE IMPACT AREA INFORMATION 

Hydrologic and geologic information for the cumulative impact area is 

located in Chapter 6 Geology, and in Chapter 7 Hydrology. 
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7.26 MODELING 

Some modeling, interpolation and statistical techniques are used in 

evaluating the hydrology data; however, the actual monitoring data is located 

in Tables 7.24-2 through 7.24-24. 

726 
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of unsuitable water quality . 

Reference Table 7.24-1 and 7.24-16 for a list of water rights for 

the property and surrounding area . 

7.27 2 12/10/93 
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7.28. PROBABLE HYDROLOGIC CONSEQUENCES (PHC) DETERMINATION 

This section of the permit application provides a determination of probable hydrologic consequences 
(PHC) upon the local envirorunent based upon mining related activities at the Wellington Coal Loadout Facility 
(WCLF). The information provided herein has been compiled from previous efforts related to the facility by 
owners, operators and consultants which have historically assembled and analyzed the data. The majority of 
the data has been taken directly from the latest version of the mine permit application on file at the Division 
of Oil, Gas & Mining (DOGM). Where applicable, this information has been inserted directly into this 
Updated PHC. 

Attempts have been made to present the following information in a format consistent with the desires 
and intent of DOGM personnel based upon meetings held at the Division on October lit 1991 while still 
following the basic outline of the regulations. As the reader reviews the material contained within this section 
it must be remembered that JXlrtions of the PRC tie directly to information contained within Sections 7.23 and 
7.24 which discuss the water quality and monitoring programs established for the facility. Water quality data 
tables and figures shown in Section 7.24 were developed in conjunction with the PRe and should be referenced 
as this section is reviewed. 

7.28.1. DETERMINATION OF CONSEQUENCES 

A detennination of the PHC for the permit and adjacent area is included within Sections 7.28.2 and 
7.28.3. The discussion in Section 7.28.2 centers around the database used and baseline information collected 
for the analysis. Section 7.28.3 discusses existing or potential impacts to the environment based upon existing 
or proposed activities to be conducted at the WCLF. Included within Section 7.28.4 is a discussion related 
to the adequacy of the existing monitoring plan and recommendations for its improvement. 

As part of the determination of consequences a time history of operations and local conditions was 
made based upon data provided by operations personnel at the WCLF. A review of historic events is critical 
to understanding relationships between operations and fluctuations in environmental conditions. Historical 
items which may be of significance as the remainder of this section is reviewed are found is Table 7.28-1. 
Information contained within this table was used as data input during the data analysis phase of the project. 

Table 7.28-1 
Historical Conditions of the Loadout Facility 

Time Period Condition Identified 

1983 - 1986 
Higher than normal precipitation was recorded within this period of time. Site 
personnel indicate floods were recorded in 1986. __ • __ d. __ •• ~ ....................... _" •• ,...... _~_ 

~_.c __ ~ ___ 

1984 Loadout idled. 
llt : .~~(J) lRUP(LJ) tK1P 

E"-'<~"r;,CTIVB ~i"-.f:~~. ' : 

1986 Sewage Treabnent Plant constructed near the Northwest Corner of 4e !;~pe~~ 

I 
, .. '.', J. <-.. 

,~ 

1987 - 1990 Record Droughts recorded. .-... 
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Alluvium. Alluvium overlies the Blue Gate Shale over much of the loadout area. Drawing E9-3428 in 
Section 6.0, presents cross-sections of the alluvial deposits in the area of the loadout, and Drawing 621a has 
been modified to reflect alluvial isopachs based on test holes drilled in the refuse pond dikes. The deposits 
range in thickness from a few feet at the contact with the shale hills to approximately 35 feet deep in the 
valley of the Price River. The alluvial deposits consist of clayey or silty fine sands with some fine gravels 
at the surface. Toward the center of the valley, the alluvial deposits grade toward a silty, sandy gravel. This 
silty gravel layer ranges from 7 to 8 feet thick in the areas of CN-l, CN-2, and thickens to between 11 and 
15 feet in the area of GW-7, GW-8, GW-ll, and GW-14. 

As discussed in Section 6.0, the loadout is on part of the flood plain of the Price River and is 
underlain by a combination of alluvium and slopewash materials. These alluvial materials are also underlain 
by the Blue Gate Shale, a marine member of the Mancos Shale. Underlying the Blue Gate Shale is the Ferron 
Sandstone, also a member of the Mancos Shale. 

Modifications made to Map 612a include (to the extent possible) alluvium thickness beneath the Upper 
and Lower Refuse Basins. Data used in the development of these isopachs include data contained in the 
Volume II - Hydrology Appendix "As Built Specifications, Designs, Approval Letters and Other Information 
for Coal Refuse Piles and Impoundments" provided in the permit application, test data for well Holes I 
through 6 located in the dike between the upper and lower basins and test Holes 7 through 18 located in the 
dikes surrounding the Clearwater Pond (all of which is provided in Appendix C), drill hole data for test Holes 
1 through 5 located in the nqrth dike (provided in Appendix E), and from tabulated well data provided in 
Section 7.22 of the permit. Observations regarding available data follow: 

• Conclusive data required to determine precise alluvium depths is not available from north dike Holes 
1 through 5 since the wells were not drilled into the mancos shale. North dike Hole 5 included in 
Appendix E shows a total drilled depth of 27.5 feet. Assuming alluvium at north dike Hole 5 to start 
with the "brown sandy clay with gypsum" layer located at a depth of 14 feet (embankment material 
being located above that elevation), the minimum alluvial depth detected is 14.5 feet. Following 
similar analyses on Holes 1 through 4 show minimum alluvial depths of 14.5, 13.5, 10.0 and 11.0 
feet respecti vel y . 

• Test Hole 1 presented in Appendix E is in the same general location as Monitoring Well GW-2. 
These two holes have somewhat conflicting information. Appendix E Hole 1 shows no sign of shale 
to depths of 27.5 feet while slug test data for GW-2 shown in Table 7.22-8 indicate that a shale 
formation was tested, not alluvium. It is possible that the "shale" formation was assumed to have 
been tested because of permeability values calculated for the well. The upper 13 feet of Hole 1 
generally shows a mixture of silts, clays, silty clay, gypsum and clay layers. Brown sandy silt 
appears at a depth of 13 feet and continues with gray clay lenses to a depth of 25 feet with brown 
silty sandy clay continuing the remaining 2.5 feet to the bottom of the hole. 

Two general possibilities seem to exist for well GW-2. The first is that the well is completed in a 
shale zone and the second in a tight clay alluvial zone. Under either condition, it is unlikely that the 
well is reporting accurate and/or timely ground water conditions. If in shale, it is not reporting 
alluvial flow quality. If in clay, the response time is so slow that the well would not . represent 
accurate timely alluvial quality for those higher permeaqility zones found more toward the center of 
the refuse piles. 

f'. ~ 

• Relatively good alluvial thickness data is available for t~st Holes 2 throughi6, located along the c~nter 
dike (Upper Dike). Data provided in Appendix C shows thicknesses of between 10 and 29 feet . 

7.28 3 4/30/96 
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Test Holes 7, 12, 13 and 18 located at the four corners of the Clearwater Pond show 23, 5, 17 and 5 feet 
of alluvium respectively. Data from holes 7 and 13 however has mostly been ignored since 1) data 
observed within the wells do not match other data available for area and 2) the wells are located near the 
southernmost edge of the dike and are generally outside the main area of interest. 

Little value can be placed in the remaining test holes surrounding the Clearwater Pond including Holes 
8, 9, 10, 11, 14, 15, 16 and 17 since they were not drilled deep enough to fully penetrate the alluvium. 
All that can be deciphered is that the thickness of alluvium at these holes is recorded to be greater than 
between 8 and 19 feet. 

Data provided in the June 25, 1993 Hydrology Appendix - Volume II showing "As Built" information 
and data provides a rough cross section of the "Outer Dam". Plate 5 referenced within the text could not 
be found to identify clearly the locations of test holes D, G, H & J referenced on the cross section. 
Assumptions had to be made regarding the orientation and location of the cross section. The first 
assumption made was that the cross section referred to the Clearwater Pond embankment since it was 
felt that it most represented an "Outer Dam". Secondly, it was assumed that south is to the left of the 
figure since the steeper topography shown on the cross section is more characteristic of conditions found 
to the south in the field, and that the flatter conditions found on the right side of the cross section match 
more closely those found to the north. Alluvial thicknesses for each test hole and intermediate locations 
were then transferred to Map 612a and plotted. 

Map 612a has been modified to show to the best degree possible the depth of alluvium beneath the Upper and 
Lower refuse basins and the Clearwater Pond. Note that little data is still available for the northeast portions of the Upper 
Refuse basin. 

HYDROLOGY 

As an aid to understanding the hydrologic characteristics and potential impacts of the Wellington Loadout Facility 
and the Covol Wash Plant, all surface and ground water monitoring stations have been grouped into sub-regions. These 
sub-regions and a description of their general purpose is outlined in Table 7.28-2. The locations of each of these 
monitoring stations are shown on Map E9-3451. In review of the water quality monitoring data available for the facility 
mention must be made as to the reliability of the data. Concerns raised by DOGM personnel during the early 19901s as to 
the soundness of the data has been acknowledged and efforts have been made to review and filter out potentially unreliable 
water quality data. As part of this effort a screening process has been undertaken to remove all data with anion/cation 
balances in error by more than 10 percent. Water quality statistics for the data with balances within the 10 percent margin 
of error as well as a listing of data which failed the test are provided in Section 7.24. 

Some confusion as to the overall layout of ground water monitoring wells GW-l, GW-2 and GW-3 has been raised 
historically and warrants clarification herein. Station GW-l is considered an upgradient well and is believed to be typical 
of "undisturbed" ground water conditions in the area north of the Upper Refuse basin. Although it is true that based on 
water level information that Well GW-3 has the highest head of all wells located within the permit area, it is not true that 
it is "upstream" of wells GW-l and GW-2. ---- .-~, ._-=-
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A review of the pond embankment and channel cross section at station GW-3 shows that the Siaperas Ditch may receive 

water from the immediate area surrounding both the north and south sides of the ditch during high water table 

conditions. This flow, if and when it occurs, is created by the ditch acting as a drain to the localized water table. Under 

high water table conditions, it is possible that water quality data collected from GW-3 may contain data influenced by 

ground water beneath those portions of the refuse pile wherein there is a reversal of gradient toward the Siaperas Ditch. 

During Covol's dredging operations, when water will be impounded within the Upper Refuse Pond, this reversal may 

occur and be reflected in the monitoring data. 

Care will have to be exercised when interpreting the data to verify potential water sources. Map E9-3451 has 

not been changed to show this anomaly since the affected area is small and insufficient data exists to modify the map. 

Although a localized reversal of gradient is possible in this area, water would not flow from G W -3 to either G W -lor 

GW-2. No evidence of an eastern gradient exists towards GW-2, and the Siaperas Ditch intercepts all water moving 

toward GW-l. 

It has been requested by DOGM that Well GW-2 and GW-5 be eliminated from the monitoring program and 

replaced with new "alluvial" wells to help substantiate both "upstream" and "downstream" water quality conditions. 

The monitoring program outlined herein therefore makes the following changes. First, eliminate well GW-2 as a water 

quality monitoring station. This station will still be USed for the collection of water level data. Second, add well GW-15 

as a new monitoring well to be placed north of the Siaperas Ditch as shown on Map E-9-3451. Third, abandon, seal, 

and reclaim dry well GW-5 using bentonite tablets. Since well GW-5 is greater than 30 feet deep this will be overseen 

by a licensed Utah well driller. Fourth, add well GW-16 within either the floor of the Clearwater Pond or the Lower 

Refuse Pond within the general area delineated on Map E9-3451. Concurrence of drilling locations will be obtained 

prior to drilling of either of the two new proposed wells. These changes are reflected both on appropriate mapping as 

well as within the following table. 

In November 1997, four new alluvial wells were drilled; their locations were determined with the concurrence 

ofa Division of Oil, Gas and Mining hydrologist. Wells GW-15a and GW-15b were located adjacent to each other 

north of the Siaperas Ditch as shown on Map E-9-3451. GW -15a has a total depth of 14.2 feet and is screened from 

9.2 to 14.2 feet. GW-15-b has a total depth of26.1 feet and is screened from 2l.1 to 26.1 feet. GW-16 is located on 

the Clearwater Dike, as shown on Map E-9-3451; it was drilled to a depth of 69.2 feet, with the bottom 10 feet being 

screened. GW-17 is located in the fmes as shown on Map E-9-345l. Its depth is 24.3 feet, with the bottom 10 feet 

being screened. Also in November 1997, GW-5 was abandoned, sealed with bentonite, and reclaimed. 

EFFECTIVE: 

r
~·-- --- ---~"''-'-~ 

- JAN 0 2 1998 
7.28 5 

UTAH DIVISTON OIL, GAS AND MINING 



Table 7.28-2. 
Grouping of Water Monitoring Stations 

Station Grouping 
Purpose of Grouping 

Ground Water Surface Water 

\ 

Allow review and analysis of ground water data in undisturbed and 
disturbed areas in the vicinity of the Upper refuse basin. GW-I 
monitors undisturbed area waters in the general area up gradient of 
the refuse basin. GW-3 is located under the northern (upper) end of , 
the refuse basin and because of its location serves as an additional 
monitoring station for undisturbed ground water quality since 

GW-I, GW-3, and 
ground water flow is generally from the north to the south. G W -3 

new wells GW- - may monitor flow from immediate surrounding areas under the 

·15a and GW-15b 
refuse basin if the water table is sufficiently high to create a 
localized reversal of gradient toward the Siaperas Ditch. 

New well~ GW-15a and GW-15b have been located immediately 
adjacent to each other, they will obtain samples from shallow and 
deeper alluvial waters. Wells GW-15a and GWl5b were not drilled 
into nor do they have contact with the mancos shale, and are capable 
of collecting upstream "undisturbed" waters. 

GW-2 - This well will continue to collect ground water level data which will 
be of value in determining local ground water gradients . 

• Allow review and analysis of ground water data in undisturbed and 
disturbed areas in the vicinity of the Lower Refuse Basin. All these 
wells are located at the south and southwest end of the lower refuse 
basin which likely receives the majority of ground water flow out of 
the slurry pond area. Care must be taken when reviewing data 

GW-4, GW-6, and 
collected from GW-6 since it has a potential to be impacted by the 

new wells GW-16 -
river when water levels are sufficiently low. New well GW-16 is 

and GW-17 
screened in alluviumbelow the Clearwater Dike, and G W -17 is 
screened in the coal fmes of the Lower Refuse Pile near the 
Clearwater Dike. This will help confirm conclusions made within 
the MRP regarding potential short and long term impacts caused by 
the presence of the refuse ponds. With the installation ofGW-16 
and GW-17, well GW-6 can be used to represent a blended mix of 
slurry and river waters. 

GW-5 -
Since this well has been dry for several years, it was abandoned, 
sealed and reclaimed in November 1997. 
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Station Grouping 

Ground Water 

GW-7, GW-12, 
GW-14 

GW-8, GW-9, 
GW-9B 

GW-IO, GW-ll 

GW-13 

Surface Water 

SW-l, SW-2, 
SW-2a, SW-8 

SW-3, SW-4, 
SW-5 

SW-6, SW-7 

Purpose of Grouping 

Allow review and analysis of ground water data at lower end 
of disturbed areas in the vicinity of the surface facilities. All 
three stations lie west of the Price river and east of the 
railroad loadout tracks. 

Allow review and analysis of ground water data in 
downgradient areas in the vicinity of the Coal loadout 
stockpiles. These wells are located east and northeast of the 
coal loadout piles. 

Allow review and analysis of ground water data in disturbed 
areas surrounding the main surface facilities. These wells lie 
east of the main offices. 

Allow the review of undisturbed or baseline ground water 
conditions west of the general office area. The well lies west 
of the main offices and the overall gradient in the area of this 
well is to the east. 

Allow review, analysis and comparison of both undisturbed 
and disturbed surface waters of the Price River within the 
vicinity of the Loadout Facility. SW -1 is located on the Price 
river upstream of any point of influence (including the 
confluence of the Siaperas Ditch with the Price River). SW-2 
lies on the Price river near the Clearwater Pond and measures 
flow quantity only. SW-2a monitors water quality only and 
is located downstream of all potential inflows. SW-8 was 
historically a potential point source of inflow into the Price 
river but recently has been dry. 

Allow review, analysis and comparison of both undisturbed 
and disturbed surface waters within the vicinity of the Upper 
Refuse Basin . 

Allow review, analysis and comparison of both undisturbed 
and disturbed surface waters within the vicinity of the Lower 
Refuse Basin. 

According to available information well GW-2 may be WM::~completed in either a shale or alluvial clay 
zone. Under either condition, it is doubtful that the well is repori"ing accurate and/or timely ground 
water conditions. If in shale, the well will not be reporting alluvial flow quality . If in clay, the well would 
be sampling alluvial zones, but the response time would be so long that the rwell ~ouldi, represent timely 

, '- t-
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Sample point SW-8 is located at the overflow of the plant water sump. With the cessation of 
operations of the plant and changes in the maintenance activities in 1988, no overflow discharge has occurred 
in recent years. As a result, no samples are available for this water sampling station since 1988. 

Because of site specific conditions including both natural drainage flow paths and existing runoff 
control facilities, it is believed that no additional monitoring will be required nor implemented beyond the 
current monitoring program. Station specific reasons for this conclusion are outlined in Table 7.28-4 . 

STATION 

SW-I 

SW-2 

SW-3 

SW-4 

SW-5 

SW-6 

SW-7 

SW-8 

7.28 

. - f'I 

Table 7.28-4 
Additional Monitoring Needs and Requirements 

COMMENT 

This station is located on the Price River, has perennial flow and is monitored 
regularly as part of the quarterly water monitoring program. 

This station is located on the Price River, has perennial flow and is monitored 
regularly as part of the quarterly water monitoring program. 

Station SW-3 monitors an undisturbed watershed area and is not impacted by the 
loadout or related facilities, therefore no monitoring is required. 

This station is located at the downstream end of the Siaperas Ditch which was installed 
pre-law as an irrigation tail water ditch. The only disturbance tributary to this station 
which is associated with the Loadout Facility is a small strip of ground (approximately 
one acre in size) adjacent to a roadway which parallels the ditch. The use of this 
station as an ephemeral sampling location would be poor due to 1) high natural erosion 
rates in the ditch and 2) potential contribution of high salt loadings along the Siaperas 
Ditch. The potential for high salt loadings along the Ditch was visually observed on 
south facing slopes in the field on November 1, 1994 by both Hansen, Allen & Luce as 
well as DOGM personnel. Additional information regarding high salt loadings is 
provided later in the section entitled Water Quality Impacts. Sampling this station with 
these potential contributions would put the results in suspect and effectively render 
them useless in determining any potential impact contributed from the small alternate 
sediment control area parallelling the ditch. 

This station monitors outflow from the upper refuse basin, and is monitored when the 
structure spills. Monitoring under this scenario already includes perennial as well as 
ephemeral events. 

This station monitors outflow from the lower refuse pond, and is monitored when the 
structure spills. Monitoring under this scenario already includes perennial as well as 
ephemeral events. 

This station monitors outflow from the Clearwater Pond, and is monitored when tIte 
structure spills. Monitoring under this scenario already includes perennial as well as 
ephemeral events. 

This station monitors existing flow as part of the current and future surface water 
runoff conveyance facilities. Since the water is collected . and p-eated through surface 

. hI' d I '/ j .... ,.. contamment, t e storm water regu atlOns o. not app y. ~ ~ ~ '.1\ 
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Uses and Rights 

The Price River is a perennial stream used as a supply for domestic, irrigation, and stock watering 

purposes. Because of rapidly decreasing water quality within the lower reaches of the river system, domestic 

or municipal uses of the Price River are generally confined to upper stream reaches. Irrigation and stock 

watering uses occur throughout its length. A listing of water rights was provided earlier within the 

hydrologic section of this permit application. 

Operation of the CWP will require up to 5 cfs of water obtained from the river water collection well 

near the Price River and/or the river diversion to the river pumphouse. Water rights associated with this 

water belong to Genwal and are being provided to Covol as part of their lease agreement with EarthCo. 

Seasonal Fluctuations 

Stream flows in the Price River fluctuate seasonally in response to the seasonal variations in 

precipitation and temperature. Waddell, et. al. (1981) reports that 50 to 70 percent of the streamflow from 

the Book Cliffs and Wasatch Plateau occurs during the period between May through July as a result of 

• snowmelt and spring runoff, with most of the flow originating from the Wasatch Plateau drainages. The 

USGS (1990) maintained a stream gaging station on the Price River below Miller Creek near Wellington, 

Utah for the period between 1972 and 1986. The station was discontinued in 1986. Stream flow data for 

the available period of record has been reproduced in Table 7.28-3. For ease of impact analysis associated 

with Covol's project, data from this table has been further analyzed in Tables 7.28-3b and 7.28-3c. 

• 

Two stations on the Price River are monitored as part of this MRP, one up- and one downstream of 

the permit area (monitoring stations SW-l and SW-2); the streamflow data has been obtained since 1986 

is reproduced in Table 7.28-3d . 
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2256 

1592 
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Table 7.28··3. 

Mean Monthly Flow for the Price River below' Miller Creek near Wellington, Utah 
(1972-1986) 

MONTHLY TOTAL FLOW IN CUBIC FEET PER SECOND -
JAN FEB MAR APR MAY JUN JUL AUG 

- - - 1323 1352 1456 807 1040 

1085 1209 3602 7777 20960 4750 3434 2918 

1240 1120 1686 1217 1951 1453 1770 530 

1015 1290 1934 3051 5316 13883 2813 1476 

1009 1389 1411 1431 1540 1343 1256 1077 

310 361 518 337 743 243 2528 573 

260 280 1452 4728 4347 1274 1342 737 

593 638 8406 9029 12107 2470 1430 1753 

828 2997 3347 11094 25150 17862 2217 2038 

918 759 1006 1318 1292 1074 1167 1477 

657 1041 2144 5176 15937 12232 2537 2561 

1714 5129 9523 10746 40403 53960 9830 5458 

1539 1524 5368 16788 32271 27961 6545 6123 

1523 1735 3727 16981 20047 5188 4292 2306 

1865 2781 9147 20432 19486 14115 3634 3024 

Divide above by # days to get average daily flow for each month 

44.1 43.61 48.53 26.03 33.55 

35 43.18 116.2 259.2 676.1 158.3 110.8 94.13 

40 40 54.39 40.57 62.94 48.43 57.1 17.1 

e 

SEP Total 

827 -

1290 53872 

546 15073 

1821 36785 

1500 15252 

297 7936 

377 16011 

771 44217 

6464 74098 

1805 14882 

2601 49141 

4672 145879 

4178 115480 

3631 74006 

3957 82524 

27.57 Avancfs avanaf 

43 147.6 106854 

18.2 41.3 29897 
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Year 

OCT 

1975 63 .9 

1976 36.61 

1977 28.13 

1978 15.45 

1979 23 

1980 22.71 

1981 72 .84 

1982 88 .55 

1983 70.71 

1984 296.1 

1985 216.9 

1986 43.71 
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NOV DEC JAN 

42.83 29.68 32.74 

45.77 25.42 32.55 

21 16.94 10 

14.77 9.419 8.387 

185.2 24.19 19.13 

25.47 20.42 26.71 

29.1 30.16 29.61 

28.47 21.16 21 .19 

44.47 38.32 55.29 

67.9 63.42 49.65 

186.6 72.77 49.13 

37.87 51.35 60.16 

56.99 34.35 33.54 
I 

3391 2112 2062 

14.77 9.419 8.387 

878.7 579.2 515.7 

• 
MONTHLY TOTAL FLOW IN CUBIC FEET PER SECOND 

FEB MAR APR MAY JUN JUL AUG 

46.07 62.39 101 .7 171.5 462.8 90.74 47.61 
-

49.61 45.52 47.7 49.68 44.77 40.52 34.74 

12.89 16.71 11 .23 23.97 8.1 81 .55 18.48 

10 46.84 157.6 140.2 42.47 43.29 23.77 

22.79 271 .2 301 390.5 82.33 46.13 56.55 

107 108 369.8 811 .3 595.4 71.52 65.74 

27.11 32.45 43.93 41.68 35.8 37.65 47.65 

37.18 69.16 172.5 514.1 407.7 81 .84 82.61 

183.2 307.2 358.2 1303 1799 317.1 176.1 

54.43 173.2 559 .6 1041 932 211 .1 197.5 

61.96 120.2 566 646.7 172.9 138.5 74.39 

99.32 295.1 681 .1 628.6 470.5 117.2 97 .55 

56.77 122.7 247.6 436.3 353.9 98.07 71 .16 

3153 7547 14734 26830 21060 6030 4376 

10 16.71 11 .23 23.97 8.1 26.03 17.1 

555.4 1027 668.4 1474 482 1601 1051 

--------------------------------------------------------------------------------- --
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SEP Total 

60.7 100.8 72962 

50 41 .79 30252 

9.9 21 .74 15741 

12.57 43.87 31757 

25.7 121 .1 87703 

215.5 203 146971 

60.17 40.77 29518 

86.7 134.6 97470 

155.7 399.7 289347 

139.3 316.4 229051 

121 202.8 146789 

131.9 226.1 163684 

77.19 145.82 

4593 101029 

9.9 22 

589.1 
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OCT NOV DEC 

1973 146 38 38 

1974 46 30 40 

1975 64 43 30 

1976 37 46 25 

1977 28 21 17 

1978 15 15 9 

1979 23 185 24 

1980 23 25 20 

1981 73 29 30 

1982 89 28 21 

1983 71 44 38 

1984 -, -Y~29b ... ,. - 68 63 
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Table 7.28-3b. 

Average Daily Flow for the Price River below Miller Creek near Wellington, Utah 

(1972-1986) 

AVERAGE DAILY FLOW IN CUBIC FEET PER SECOND 

JAN FEB MAR APR MAY JUN JUL 

35 43 116 259 676 158 111 

40 40 54 41 63 48 57 

33 46 62 102 171 463 91 

33 50 46 48 50 45 41 

10 13 17 11 24 8 82 

8 10 47 158 140 42 43 

19 23 271 301 391 82 46 

27 107 108 370 811 595 72 

30 27 32 44 42 36 38 

21 37 69 173 514 408 82 

55 183 307 358 1303 1799 317 

50 54 173 560 1041 932 211 

49 62 120 566 647 173 138 

60 99 295 681 629 471 117 

lOb 

• 

AUG SEP Avo Ann cfs 
Avg Ann AF 

94 43 148 106854 

17 18 41 29897 

48 61 101 72962 

35 50 42 30252 

18 10 22 15741 

24 13 44 31757 

57 26 121 87703 

66 215 203 146971 

48 60 41 29518 

83 87 135 97470 

176 156 400 289347 

198 139 316 229051 

74 121 203 146789 

98 132 226 163684 
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• 
Table 7.28-3c 

Flow Summary, Price River below Miller Creek near Wellington 

(1972-1986) 

MINIMUM AND A VERAGE FLOWS 

I FEB I MAR I APR UMAY I JUN I JUL 

57 123 248 436 354 98 

3153 7547 14734 26830 21060 6030 

10 17 11 24 8 26 

555 1027 668 1474 482 1601 

10c 

• 

I AUG I SEP I Total I 

71 77 146 

4376 4593 101029 

17 10 22 

1051 589 
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Table 7.28-3d 
Price River Flow Measurements by EarthCo 

1986-Present 

Reported Flow Rate in GPM 

SW-1 Price River SW-2 Price River 
Upstream of Permit Downstream of 

Date Area Permit Area 

10/88 8000 9400 

03/90 5265 

06/90 3523 

09/90 3042 

12/90 2690 

03/91 8443 

09/91 5655 

12/19/91 7163 

03/26/96 10 10 

03/24/97 390 385 
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The seasonal variation in 
flows shown in the table indicates that 
the highest flows typically occur in 
the spring followed by a gradual 
declines throughout the summer 
period. Fall and winter flows are the 
lowest as is typical of streams which 
derive most of their flow from direct 
or delayed snowmelt. Data shown in 
Figure 7.28-1 illustrate the low flow 
period of record during the mid to 
late 1970's with record runoffs 
recorded in 1983 and 1984. 

Widespread data documenting 
a drought since the mid 1980's 
throughout the area would indicate 

1 

Price River near Wellington, Utah 
Time Variation in Flow 

O+-+-~~~~~~-r-+-+-T~~~ 

1973 1975 1977 1979 1981 1983 1985 
1974 1978 1978 1980 1982 1984 1988 

Year 

that recent flows should be Figure 7.28-1 
reminiscent of data found in the mid Price River Flows (1973-1986) 
to_l(lte 1970's. The overall decrease 
in-flows has resulted in water quality variations at the sampling stations identified in the monitoring plan. 
Data flow plots for stations with recorded flows since 1985 were shown previously on Figure 7.24-6. 

Surrace Water Quality 

General. Water quality in the Price River drainage varies considerably due to local drainage 
basin geology. As reported by Mundorf (1972), dissolved solids concentrations within the upper reaches 
of the Price river above the confluence with Spring Canyon are generally less than 400 mgll with calcium 
and bicarbonate being the major cation and anion. 

Below the Spring Canyon confluence, inflow is mainly from streams which drain Cretaceous 
marine shales. These shales are commonly carbonaceous or gypsiferous and are the predominant geologic 
influence on the quality of water in the central portion of the Price River basin (Mundorf, 1972). 
Significant amounts of salts are leached from the marine shales and shale-derived soils by natural surface 
runoff and by irrigation activities. This natural runoff and the return flows from irrigation cause a 
marked change in the chemical characteristics of the water as the Price River crosses the central basin. 
Mundorf (1972) reports that at Wellington, total dissolved solids concentrations range from 600 to 2,400 
mg/l in the Price River. He also indicates that the major cations and anions are a variable mixed type. 
About 22 miles from the mouth of the river, at Woodside, the dissolved-solids concentration typically 
ranges from 2,000 to 4,000 milligrams per liter and the water is a strong sodium sulfate type (Mundorf, 
1972). 

The water quality of the Price River in the area of the loadout facility is presented in Table 7.24-
6. A strong sodium-sulfate water, with a predominantly neutral to slightly basic pH, the quality of the 
river flow is quite similar to the water quality found in the alluviaLground watersystem . 
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Iron. Total iron concentrations within the natural system are quite variable as is indicated 
by water quality data from stations SW-l and SW-2 on the Price River. Upstream station SW-1 
shows total iron concentrations ranging from 0.1 to 53.8 milligrams per liter. StationSW ... 2 shows 
similar and almost identical data. Since the samples are not filtered, total iron analyses include both 
dissolved constituents and the iron in the sediment collected in the samples. During the period of 
record when Station SW-5 flowed, similar fluctuations were noted to occur. ISt;:tti~n:~ S~.4, SW-6, 
SW -7, and SW -8 show only minor fluctuations in total iron concentration. - ". 

J 
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According to the data time plots shown in Figure 7.24-1 there is not an area which 
contributes a major source of Iron to the local surface water system. At first glance, it appears that 
1) SW-5 may contribute relatively large amounts of iron to the Price river, however SW-5 passes 
through SW -7 before entering the Price river, and 2) the variation shown in both SW -6 and SW-7 
is small (on the order of 1 /l OOth the amount of natural fluctuation noted in the data from SW -1 and 
SW-2). When combined with the effect of dilution, impacts are small to negligible. 

Since total iron includes the amount noted in sediments, the decrease shown over time for 
SW-l and SW-2 may be the result of decreased streamflow conditions. When Price river flows 
increase, total iron may show a corresponding increase as shown in the summer of 1985 and 1986. 

Manganese. As shown in Figure 7.24-2, summer manganese (Mn) values are typically 
higher than those found to exist during winter months. Surface stations SW-l and SW-2 show 
similar variation in Mn throughout the period of record. Without extensive analyses, or the benefit 
of additional data, it appears that the slightly higher Mn values recorded in 1985 and 1986 at station 
SW-2 may have been the combined result of inflow from stations SW-4 through SW-7. 

pH. No surface water runoff data evaluating pH is available from the loadout site since 
December of 1984. As with other water quality parameters, Figure 7.24-3 shows relative 
consistency between surface water stations SW-l and SW-2 on the Price river. A review of water 
quality data shows equal averages for both stations with no increase at downstream station SW-2. 

TDS. As can be seen in Figure 7.24-4, the IDS concentrations in the surface water system 
show an inverse correlation to seasonal flow variations. As flow increases in the spring, TDS 
concentrations decrease, while as flows decrease through the summer and into the fall and winter 
period, TDS concentrations increase. Because of the relationship between TOS and the major cations 
and anions, similar fluctuations in the cation and anion concentrations can be seen upon close 
examination of the water quality data. 

By comparing the quality of water from samples from stations on the Price River at Station 
SW-l (upstream from the facilities area), and SW-2 (downstream from the facilities area), a slight 
increase in TOS concentration is noted (See Table 7.24-6). Increased concentrations are expected 
in the Price river due to the increased salt load caused by the additional contact time with the 
sediments and salts of the marine shale derived soils. It is certain that additional TOS concentrations 
are also the result of increased loadings from property associated with the loadout facility. The 
increases at this time however appear to be minimal since the nature of the operation has changed 
and runoff is only intermittent. Within the past few years runoff has not occurred from the Upper 
and Lower refuse basins from which the majority of TDS concentrations could originate. 

TSS. As can be seen on Figure 7.24-5, total suspended solici concentrations have decreased 
markedly since the historic highs recorded in 1985. The decrease appears to be attributable to two 
basic conditions. The first is that the loadout facility ceased operations in 1984 and the second is 
that drought conditions have prevailed since 1986. No definable, consistent variation' in TSS is noted 
at Stations SW-l and SW-2 by the available data. Under the current operation procedures, no 
contribution to TSS is noted from other surface sources. It must be recogniie:Q }fpwever. that under 
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storm conditions, TSS concentrations will increase in the Price river throughout the area of the storm, including the 
reach of the river adjacent to the loadout facility. 

GROUNDWATER 

Ground water resources within the WCLF generally consist of shallow ground water aquifers of limited or marginal 
water quality. At increasing depths local subsurface geology consists of alluvium, bluegate shale, and Ferron Sandstone. 
The alluvium has been found locally to consist of an approximate 35 foot layer of sandy gravel mixed with clay. The 
sandy gravel layer of this upper zone is generally located within the lower portions of the alluvium and is the zone in 
which the shallow unconfmed aquifer is located. 

Local wells have not penetrated the Bluegate Shale (with the exception ofGW-14) and therefore little information 
is contained herein related to its depth or the underlying characteristics ofthe Ferron Sandstone. The well log from GW-
14 shows a 2 foot layer of saturated, soft, gray-dark gray shale from the 33 to the 35 foot depth, underlain by a tan-buff 
color sandstone. Well logs from GW-3, GW-7, GW-8 and GW-ll show minimum shale thicknesses ranging from two 
to nine feet thick. The evaluation contained herein related to the Ferron Sandstone has been developed from information 
provided by old oil exploration well logs. 

As a general rule ground water resources within the area ofthe loadout include water contained within the shallow 
alluvial aquifer as identified above. As shown on Map E9-3451, the general direction oflocal ground water movement 
is to the south with the basic flow configuration in the direction of the Price river. With the limited amount of data 
available it is believed that the river is a "gaining" reach in the vicinity and thereby receives water from the surrounding 
sha11O\" ground water aquifer. 

Ground water sampling stations established by the applicant for the monitoring of the ground water aquifer include 
Stations GW-l through GW-4, and GW-6 through GW-16, the locations of which are shown on Map E9-3451. Station 
GW-2 is proposed to be eliminated as a water quality monitoring station (although level will still be collected), station 
GW-5 has been proposed to be eliminated, abandoned, sealed and reclaimed, and stations GW-15 and GW-16 are 
proposed to be added as new water quality monitoring stations. (In November 1997, GW-5 was eliminated, abandoned, 
sealed, and reclaimed, and stations GW-15a, GW-15b, GW-16, and GW-17 were installed and added as new water 
quality monitoring stations.) A discussion re'lated to the positioning of each identified station was previously given in 
Table 7.28-2. Considering I) the direction of ground water movement, 2) the slope of the water table, and 3) estimates 
of aquifer permeability, an approximation of ground water velocity have been made. The average tested permeability 
reported in Table 7.22-8 for wells GW-6, GW-8 and GW-14 is 0.019 ftlmin. Wells GW-2 and GW-9B were not 
included within the averaging because they were not believed to be representative of local aquifer conditions. Using 
this estimate, ground water velocity is estimated to be approximately 0.3 feet per day, or 100 feet per year. 

No significant correlation was found to exist between sampled water quality and precipitation as indicated earlier 
in the discussion related to surface water quality. 
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the parameter concentration. The total iron concentrations in the surface water samples of the Price 
River also showed variable fluctuations, though over a more limited range. 

Early data shown in the data plots indicates that there is likely an increase in iron between 
well GW-l and wells GW-2 and GW-3. Wells located at the south end of the Lower Refuse Pond 
show inconsistency in values. Wells GW-12 and GW-14 located west of the Price river show 
relative consistency, however, well GW -7 shows increasing variation in iron. The reason for this 
increase may be due to decreased pond water storage located within the permit area since 1984. 
Reduced pond storage results in a reduction in ground water infiltration and the resulting reduction 
in the dilution of natural ground water concentrations. No real trends are evident from wells located 
east and north of the coal loadout piles (GW-8, GW-9 and GW-9B) or from wells near the main 
office facilities (GW-I0, GW-ll, GW-13). The highest values for these two well groupings were 
found to the west of the office area and near the train loadout tower. No clear reason for increased 
values at these locations is identified. 

Manganese. Increased concentrations of manganese shown in Figure 7.24-2 were found in 
GW-2 and GW-3 during the 1985 to 1989 period. Since that time however increases at well GW-l 
approach those previously identified at wells GW-2 and GW-3. Potential increases on the order of 
0.25 mg/l might also be occurring between GW-5 and GW-6 near the Clearwater Pond. Manganese 
concentrations along the railroad siding show inconsistency since values are highest north and south 
of the main loadout facility. One possible explanation for this may be the dilution of manganese in 
the natural ground water by ponded surface water in the vicinity of GW -7 during the flood years 
prior to 1985. In the area of the coal storage pile, the highest concentrations are found to the north 
with little variation occurring at the south (downstream) end of the storage area. The office area also 
shows that from wells GW-I0, GW-l1 and GW-13; that the highest concentrations of manganese are 
to the north and west. 

pH. Little variation in pH has occurred over the period of record as shown in Figure 7.24-3. 
According to the data plots some local variation has occurred during short time periods, however, 
no long term trends nor distinct lateral variation is evident. 

Selenium. As documented in "Study and Interpretation of the Chemical Characteristics of 
Natural Water", Geological Survey Water-Supply Paper 1473, 1970; "Selenium is known to be 
highly toxic to animals, but generally, poisoning results from eating selenium-concentrating plants" . 
The report goes on to say that concentrations in water of 0.4 to 0.5 mg/l was reported by previous 
researchers to be nontoxic to cattle. Selenium values reported in Chapter 2 show selenium 
concentrations within the upper 25 feet to range from 0.25 to 0.40 mg/1. These values are below 
the 0.5 mg/l values shown to be non-toxic to animals. 

At pH values above approximately 6.6 in aerated water, a more stable form of selenium is 
in the anion selenite. Under mildly reducing conditions however, selenium takes on a more 
elemental form and generally has a low solubility. Since local pH values for the area appear to be 
well above the 6.6 value, it stands to reason that any selenium found within the refuse ponds may 
potentially be leached. 

I L. 2 
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TDS. Local ground water has high total dissolved solids (TDS) concentrations ranging from 
about 1,000 to in excess of 100,000 mil1igrams per liter. The highest TDS values are found in wells 
GW-2 and GW-3 as documented on Figure 7.24-4. Both these wells are completed within the upper 
portions of the tailings facilities in the Blue Gate Shale hills. Some sediment was noted in the bottom 
of well GW -3 during. the camera investigation. It is possible that the natural completion of these 
wells has resulted in some sediment being drawn into the casing during sampling activities and can 
account for the elevated total suspended solids (TSS) values in the ground water samples. 

Data shown in Figure 7.24-4 would appear to indicate that an increase in TDS occurs as 
water moves from the north to the south and west through the Upper Refuse basin. Data from wells 
GW-4, GW-5 and GW-6 indicates relative uniformity of data within the south end of the Lower 
Refuse pond. Water data east of the railroad tracks and west of the Price river suggest improved 
water quality near the loadout facility. Other surrounding wells also show improvement in quality 
as these wells are approached. The great majority of all wells show increasing TDS levels between 
the years 1986 and 1987. A review of conditions during this time appears to indicate that the 
increases noted may be the result of reduced dilution of local ground waters by surface pond 
infiltration. The loadout facility was idled in 1984, shortly before the noted increases. It appears 
that as the ponds dried up, less diluting of the base ground water occurred thereby resulting in the 
noted local increase in TDS to what would appear to be natural conditions. 

Water Level. Water levels shown in Figures 7.24-6 show increasing declines over time. 
As the figures are reviewed caution is given regarding the manner in which the data is reviewed. 
The plots have been· developed showing depth to water. This type of plot is generally used to show 
increasing pumping lifts. Do not interpret the plots as indicating increasing water levels. According 
to the data, a general decline in the order of 5 feet has occurred since 1986. 

Aquifer Characteristics 

Two evaluations of the local aquifer characteristics have been conducted. The first was 
completed by Rollins, Brown, and Gunnel (1978), as part of the slope stability evaluation of the 
tailings dikes, and the second by EarthFax Engineering (1990), to determine the characteristics of 
selected monitoring wells at the loadout facility. Results from these evaluations, presented in Section 
7.22.1, indicate that permeability of the alluvium ranged from 0.001 to 0.24 feet per minute. Given 
this hydraulic conductivity range, the hydraulic gradient under the loadout area (0.005 foot per foot), 
and an assumed value for porosity of 0.3, typical of silty alluvial sands and gravels (Freeze and 
Cherry, 1979), the anticipated flow rate of ground water would range from 10 to 2,100 feet per year. 
The higher flow rate would be expected within the coarser gravel layer at the base of the alluvial 
deposits. 

Permeability of the Blue Gate Shale ranged from 0.0001 feet per minute to unmeasurable. 
Given this hydraulic conductivity value, the hydraulic gradient determined for the area north of the 
tailings (0.025 foot per foot), and an assumed porosity value of 0.1, typical of shales (Freeze and 
Cherry, 1979), the anticipated flow rate of ground water through the shales would be approximately 
10 feet per year or less. Given the low permeability of the Blue Gater Sh~le ati.d:the continuous 
nature of the formation, it likely acts as a less permeable bec;l that impedes the downward movement 
of ground water and serves as a perching bed for the shallqw alluviatground water system . 
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Based on information obtained from oil exploration wells which were drilled during the 1920 to 1930 time period 
the Ferron Sandstone is not a significant source of ground water in the permit area, even though the town of Emery, 
located several miles south of the loadout, uses the formation as part of its water supply. Local oil well logs 
described the Ferron Sandstone as containing "little fresh water", and a "show of water'" with a production rate 
of 1 barrel per hour (about 0.002 cubic feet per second). The Ferron Sandstone may be a poor ground water source 
at the loadout because of limited recharge or because of limited aquifer characteristics in this area. 

Based on the aquifer characteristics, the alluvium is the major ground water resource in the loadout area. 
This is indicated by the water rights search, which identified six wells in the vicinity of the loadout facility were 
completed in the alluvium. Of these six, two were completed in both the alluvium and Blue Gate Shale and one 
was completed in the Blue Gate Shale alone. Additional information related to aquifer characteristics within the 
permit area can be found in Section 7.22. 

7.28.3 FINDINGS OF IMPACTS 

The potential sources of contamination to the hydrologic resources in the area of the loadout facilities were 
identified through site visits and discussions with Mr. Candy Manzaneras, operation manager. Please refer to 
Section 7.30 for a detailed discussion of the operations at the loadout and design specifications of the associated 
structures. As identified by regulatory and site personnel, the potential sources of surface and ground water 
contamination and impact are: 

Additional sediment contribution 
Underground storage tank leakage 
Fugitive dust 
Hydrocarbon products 

Oil and greaselFlammable lubricants 
Acid-Toxic materials 
Water reduction or diminution 

Each of these potential sources of contamination are discussed below. 

Additional sediment contribution 

As with any disturbed surface, additional sediment contributions will be realized with continued operation of 
the WCLF. Several surface water impoundments have however been installed to mitigate the effects of surface 
disturbance for both historic as well as present and future use. As a general rule, the surface impoundment facilities 
have capacities well in excess of that needed under current operations to meet the requirements of the regulations. This 
excess is the result of a change in loadout operations since the facility was idled in 1984. Under Covol' s operations, 
almost all of the sediment produced will be contained within the Refuse Basin sediment pond, which has contained, 
and will continue to contain, all runoff from Watershed #7; the Refuse Basins will continue to meet regulatory 
requirements for storage and spillway capacities even with the additional operational water impounded. Any sediment 
from the minimal runoff produced from laying the water pipelines that does not drain to Watershed #7 will be treated 
within Alternative Sediment Control Areas 4 and 5. 

Under the current proposed loadout operation it is not antici~~JI~~~f~bi~li~) . iU h.it le~}lgJ1ificant impact 
upon increased sediment loadings for the Wellington area. As a"matter of fact ·t ~isme.He"ed ;that there wil actually be 
a reduction in sediment contribution to the Price river due to t~e excessi e SedIment p ori sto age capa ity located 
within the permit area. 
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The containment capacity of these Upper and Lower Refuse ponds will not be decreased by the proposed Covol 

construction. During operations, more than adequate containment capacity for events up to and including the 6-hour 

PMP will be maintained at all times. Further, the proposed redisturbance of already disturbed ground within the 589-

acre watershed which drains to the Lower Refuse pond will not result in any measurable change to total runoff, peak 
flows or sediment yield calculations previously done for this area. 

Underground storage tank leakage 

The potential impact from underground storage tanks should they exist include possible ground water 

contamination which would result from tank leakage due to rupture of the tank. Such a failure would limit the use of 

ground water in the vicinity of the loadout area and, due to the connection between the ground water in the alluvium 

and the surface water flow, it is possible that contamination of the surface water in the Price River, downstream from 

the facility, could also occur. However, according to information received from the Plant Manager during a site visit 

in October of 1991, no underground or hidden storage facilities or contamination sources exist on site. 

Since it was indicated during the site visit that no underground tanks currently exist, nor are any planned for 

the future, mitigation measures are not currently required. Should it be found however that unknown sources do exist, 
mitigation measures to minimize or eliminate impacts at the Wellington loadout and vicinity includes the removal of 

the underground storage tank and implementation of an approved Spill Prevention and Containment and Control plan 

(SPCC). Under these unforeseen conditions, the tank will be removed and the soils monitored and cleaned-up 

according to the requirements in the Utah Division of State Health, Underground Storage Tank Rules. 

Fugitive dust 

• The potential impacts of fugitive dust from the Wellington loadout include reduced air quality in the area of 

the facility and a small decrease in the surface water quality of the Price River. The air quality degradation would result 

from particulate emissions from the roads and unpaved areas of the pad, reclamation activities, and from loadout 
operations. The water quality degradation and sediment loading increase would result from the settlement of dust 

within the river. Covol's mining and operatipn activities will not substantially add to this impact. 

These impacts will continue to be mitigated by the use of paved access roads and use of water trucks to spray 
the unpaved roads, reclamation, and pad areas. This will minimize the dust production from these areas. In addition, 

dredging as the mining technique during most of Covol's operations will further reduce the potential for dust 
production from the Refuse Basin Ponds. 

The potential water quality degradation will be monitored using sampling points SW-l and SW-2. These 

points will evaluate any significant degradation of the surface water quality in the Price River. To date, no impact has 
been noted. 

Hydrocarbon products 

The use of oil, grease and flammable hydrocarbon-based products within the loadout area creates the possibility 

of contamination within the facilities area. The contamination cQuld result from spillage of these products during 
maintenance of the loadout equipment, accidental spillage during filling of above-ground tanks, or leakage from 

equipment during operations. Such contamination could impact the soils', E{~und~~a~er lana}~s_~j~b YJ~ I) ,c ' waters 

• ~~wnstream of the faci I ity. Potential sources of contamination include the locations ,i4e f ~e<j ' JE the Plant Ma 
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7.28.3.2 Acidffoxic forming material contamination potential 

e Overall impacts which could result from acid-toxic materials contamination are decreased water quality in the 
alluvial ground water system and in the surface water of the Price River. The quality decrease would result in increased 

. IDS and decreased pH concentrations for downgradient and downstream flows. If significant, such impacts could 
potentially reduce the usability of downgradient water for irrigation and stockwatering. 

In evaluating these impacts, laboratory results of leachate samples from the coarse refuse pile and samples of 
refuse materials from the fine refuse basins were reviewed as presented in Tables 7.28-5 and 7.28-6. Soils analyses 
from sampling conducted in 1994 for depths up to 8 feet are also included in Table 7.28-7. The leachate samples 
presented indicat~ that waters percolating through the coarse refuse will have high salt concentrations, slightly basic 
pH values, and have a high sodium adsorption ratio. This is quite similar to the water quality in the local ground water 
system. The basic pH values indicate that there is little potential of acid leachate developing from the coarse refuse. 
Additionally, the similarity of the leachate and the background or baseline ground water quality indicates that the 
potential is minimal for negatively impacting local ground water. For example, a review of ground water data for 
Stations GW-7 through GW-14 (those located west of the Price River) shown in Appendix 7.28-2 indicates that TDS 
typically ranges between 3,000 and 16,000 mg/1. The leachate TDS value reported in Table 7.28-5 is 7,040 which 
is well within this TDS range. A tighter comparison with baseline undisturbed stations only shows leachate TDS (7040 
mg/I) to be in the same general range as that for background station GW-14 (6603 mg/I). 

Data comparisons were also made between the leachate and stations GW-l and GW-14 for calcium and 
magnesium. Leachate calcium (76 mg/l) and magnesium (18.2 mg/I) is 0.2 to 0.3~ and 0.05 to 0.08 times that found 
in the two ground water stations respectively and leachate sodium (1270 mg/I) is on the same order of magnitude as 
station GW -14 (1187 mg/I) and well within the range of other local ground water stations. 

During Covol's operations, the coarse refuse will not be mined, and nor will water be added to this area, thus 
no changes in leaching potential or leachate quality are anticipated from this source. 
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During the life of the operations, ground water monitoring points GW-7, GW-8, and GW-9b 
will be utilized to evaluate the potential for acid-toxic leachate contamination from the coarse refuse 
pile. Additional data, details and discussion related to the acid-toxic forming potential are found 
within Chapter 2. 

Table 7.28-5 
Laboratory Analysis of Leachate from the Plant Refuse Pile 

Parameters Analyses Parameters Analyses 

Percent Clay 1.5 Alkalinity as CaC03 142 

Percent Silt 12.5 Calcium as CA (ppm) 76 

Percent Sand 2.5 Conductivity (umhos/cm) 250 

Percent Gravel 83.5 Magnesium as MG (ppm) 18.20 

Percent Coal <0.01 Percent Saturation 20.40 

Texture Gravel Sodium Adsorption Ratio 33.97 

pH 8.4 Sodium as Na (ppm) 1,270 

Acidity as CaC03 <0.01 Total Dissolved Solids (mg/l) 7,040 

Table 7.28-6 
Acid Base Potential Analyses for Fine Refuse Basins 

Total Sulfur 
Total Sulfur 

Location 
Depth Total Sulfur 

Acid Base 
Neutralization Acid Base 

(feet) (percent) 
Potential· Potential Potential 

Excess • 

0.0 - 0.5 0.63 19.7 54.0 34.3 

0.5 - 1.0 0.56 17.5 60.8 43.3 

1.0 - 2.0 0.54 16.9- 64.3 47.4 

#17 2.0 - 5.0 0.59 18.4 67.2 48.8 

5.0 - 8.0 0.67 20.9 60.7 39.8 

" r' 19 Q c 
8.0 - 11.0 0.74 23.1 ' J.3 .:;0 50.2 

\ 

11.0 - 14.0 1.20 37.5, 98.5 61.0 
* tIlOO( t 
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The fIne refuse sample results also indicate that the materials found within the pond are not acid producing. Some 
potential for toxicity however exists due to slightly elevated levels of boron and selenium. The non acid potential is 
indicated by the neutralization potential being greater than the total sulfur acid base potential. As these results are based 
on total sulfur rather than total nonsulfate sulfur, the results are conservative indicators. Analyses of both the liquid and 
solids components of the slurry from a bench scale test of the fmes are provided in Appendix TW and Appendix WT, 
respectively. As shown, the solids component of the slurry (analyzed as a soil paste extraction) showed similar or even 
greater neutralization potential and total sulfur acid base potential excess than those reported in Table 7.28-6 for the in 
situ fmes. Futther, any impacts to groundwater as a result of redepositing tailings would be expected to be similar to 
those that occurred during U.S. Steel's operations when the tailings were initially deposited. During reclamation 
operations, ground water monitoring wells GW-4, GW-5, and GW-6 will be used to confIrm that acid leachates are not 
forming. Additional data, details and discussion related to the acid-toxic forming potential are found within Chapter 2. 

Table 7.28.7 
1994 Soils Analysis with Depth 

SAMPLING 
% ACID % BASE BORON SELENIUM 

STATION 
1 2 3 4 8 1 2 3 4 8 I 2 3 4 8 1 2 3 4 8 

SP-l 0,01 0.27 0.31 1.14 0.28 53.38 48.48 50.00 47.10 48 .63 13.40 7.98 7.17 4.98 4.76 0.16 0.17 0.12 0.15 0. 11 

SP-2 0.40 0.33 0.35 0.39 0.36 38.95 75 .23 62.00 59.43 68.40 17.66 9. 16 8.92 8.64 7.91 0 ,26 0. 11 0 .18 0.20 0.19 

SP-3 0.39 0 ,25 0,25 0.28 0.25 81.28 55.28 85 .90 29.93 45 ,95 26.74 8.17 4.83 5.30 5.47 0.21 0.16 0.14 0.13 0, 17 

SP-4 0.26 0.25 0.18 0.1 9 0.26 49.03 55.98 50.40 29.30 89.33 8.84 7.11 5.39 5.92 3.34 0.09 0.12 0.14 0,11 0. 12 

SP-5 0. 18 0.17 0.15 0.20 0.24 50.30 48.90 42.58 6475 71.83 7.05 5.14 3.61 5.05 5.14 0.09 0.02 0.10 0.14 0.20 

SP-6 0.19 0.20 0.18 0.28 0.23 45.10 62.90 78.58 99.98 64,60 9. 16 4.38 4.38 6,6 1 6. 11 0.27 0.15 0.12 0. 17 0,30 

CR-I 0.04 0.19 0.27 0.23 0.24 123.4 119.8 23.38 115 .8 44.85 1.53 1.59 1,81 2.04 3.37 0.06 0.06 0.08 0.09 nla 

CR-2 0.21 0 ,26 0.32 0.28 nla 33.10 29.55 34.83 19.18 nla 3.26 2.92 3.08 3.32 nJa 0.D7 0.19 0.10 0.14 0.12 

CS-l 0.48 nla nla 0 .61 0.50 74.50 nla nJa 75 .15 59.15 2.68 nla nla 2.40 2.87 0.21 nla nla 0.10 0.09 

CS-2 0.73 1.11 1.02 1.24 1.63 54.95 51.70 68.43 60.00 76.33 2.76 3.18 3.93 3.11 2.50 0.08 0.21 0.21 0.52 0.1 9 

Borrow 0.24 0.29 0.28 0.32 nla 123.4 123 .6 123.8 124.3 nla 1.70 1.70 2.02 1.40 nla 0.05 0 ,07 0.09 0.08 nla 

Native 1 0.47 0.45 0.51 0.74 nla 122.3 124,0 124.7 122.4 nla 1.06 0.48 0.44 0 ,42 nla 0.06 0.10 0.28 0.34 nla 

Native 2 0.49 1.42 1.32 nla nla 52.30 38.90 35.53 nla nla 0.60 1.16 2.53 nla nla 0 ,02 0.03 0.04 nla nla 

NOTE: Column identifIed by "8" was sampled at depths between 4 and 8 feet. 

As shown by the tabulated data representing the set of soil samples taken in 1994, and as expanded upon in 
Chapter 2, there is little acid potential for existing or reclaimed soils. The concern is then turned toward concentrations 
of boron and selenium. A discussion of potential impacts is discussed further in the following section. 
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Current water quality concentrations in both surface and ground water stations reflect conditions 
associated with a drier, drought type climate. Increased precipitation is credited for having created 
a diluting effect upon select ground water qualities including Magnesium, Sulfate, Chloride, 
Manganese and TDS between the years 1985 and 1986 after record high precipitation was recorded 
throughout the State. (See figures included within Appendix 7.28-2). Similar climatic impacts are 
noted to have occurred during these same years upon surface water quality parameters including 
Magnesium, Sulfate, Chloride and TDS. 

In contrast to recent diluting effects, there will be some mineral concentration in water in 
the Clearwater Pond through evaporation and other losses associated with the recycling of wash and 
dredge wateL An analyses of this mineral concentration, using the operating plan water balance, 
indicates th1at a concentration of up to about 135 percent of the solids component of the make-up 
water concentration is possible. This should be acceptable given the large variability in TDS of the 
surface and groundwater in the area .. 

Additional information is provided herein which discusses the potential toxic impacts of 
refuse and slurry materials upon both surface and ground water conditions during current operations 
as well as during reclamation. 

Present Conditions. Regardless of boron, selenium, or other concentrations, little effect 
could be realized directly upon surface water since the materials are currently contained within 
runoff control and slurry facilities. Because of the size of these ponds (having the capacity to hold 
in excess of two to three Probable Maximum Precipitation (PMP) events), little potential exists for 
any direct spillage into or direct affect upon natural downstream waters. Surface water influences 
would be confined to leaching of materials through the slurry ponds into the ground water 
environment and eventually into the downstream river. 

Little to no impact to the ground water system is anticipated for the following reasons: 

I 
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Levels monitored at stations GW-1, GW-2, GW-3 and GW-14 (stations considered undisturbed or background) 
indicate concentrations equal to or significantly greater than concentrations which have been recorded at other 
stations. A prime example is that ofTDS. Station GW-1 shows a normal TDS concentration of approximately 
4,000 to 5,000 mg/I. Stations GW-2 and GW-3 on the other hand show much higher values ranging up to 
170,000 mg/I. TDS at these lower downgradient stations (relative to the general ground water flow from north 
to south) is believed to be increasing due to a natural phenomenon related to regional irrigation, ground water 
flow and evaporation much the same way salts accumulate in the Great Salt Lake. 

Evidence of this can be easily seen as a buildup of salts on the south facing bank of the Siaperas Ditch. It is 
believed that salts are concentrating at this location when local ground water, irrigation and runoff water (located 
in or near the north end of the Upper Refuse Basin) evaporate. Discussions related to the accumulation of salts 
can be found in several texts regarding irrigation and drainage. "Irrigation Principles and Practices - Fourth 
Edition" written by Vaughn E. Hansen, Orson W. Israelsen, and Glen E. Stringham, 1979, state that "During 
periods between irrigations, a high water table favors the upward capillary flow of water to the land surface, 
where the water evaporates. The soluble salts carried by the upward-moving water cannot be evaporated, hence 
they are deposited on or near the soil surface. Salts so deposited may come from salty soil horizons well below 
the surface. The mere concentration on the surface of salts that are normally distributed through the upper few 
feet of soil may cause serious salinity." A review of water table conditions at GW-2 and GW-3 indicate that 
evapotranspiration in and around the Siaperas Ditch is the likely cause of elevated TDS concentrations at that 
location. Baseline concentrations of other parameters at the above mentioned stations are also generally equal 
to or higher than other routine stations. 

No direct correlation between irrigation and TDS concentrations is possible since no irrigation has been 
conducted on the land immediately north of the Upper Refuse basin for some time, nor have irrigation records 
been kept regarding application rates and acreage. The general irrigation term used within the permit references 
a combination of subsurface flows being generated from multiple upstream sources, one of which includes 
irrigation. 

It is believed that historically, during periods of flood irrigation, the addition of water to the land immediately 
north of the Upper Refuse basin had a positive effect on overall water quality. This positive effect was the result 
of both a "flushing" of water through the soil matrix and a diluting of ground waters. When applied, flood 
irrigation water would have had the effect of not only diluting TDS concentrations, but also of moving salts 
through the soil matrix and out the Siaperas Ditch. When irrigation stopped, the overall ground water table 
dropped, and evapotranspiration began the local salt concentration process within the area of the Siaperas Ditch. 

It has been suggested that not one, but two generalized flow patterns may potentially exist beneath the upper 
refuse basin in the vicinity of the Siaperas Ditch. The first is the normal southerly flow which moves from the 
north fields, southward through the Upper and Lower Refuse Basins, and out through the Clearwater Pond. The 
second would exist when water were ponded in the Upper Refuse Basin and thereby feed a localized reversed 
gradient toward the Siaperas Ditch. The probability for this second flow scenario to form over a large area due 
to ponded water has been extremely remote for the following reasons: 
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All water drains from the Upper basin to the Lower basin through a set of culverts placed within the 
dike separating them, therefore no water is ponded locally sufficient to create a local reversal of 
gradient in the water table. 

The 10 Year, 24 Hour runoff event which accumulates in the Lower basin would reach a design 
elevation of S374.5 feet. The average water table gradient between the high water mark and the 
Siaperas Ditch (approximately 2, 100 feet to the north) would be about 0.00 17 feet per foot. Sufficient 
time would not be available for the development of a reversed gradient given such a relatively short 
lived storm event. 

-s The same conclusions can be made regarding the 100 year, or PMF (Probable Maximum Flood) 
events with the exception that more time would be required to drain the event through the outlet 
works of each pond. If allowed to stabilize, the resulting "static" reversed gradient would be O.OOS 
feet per foot, which would not form in a reasonable amount of time. The validity of this statement 
can be verified by assuming that the maximum permeability for the alluvium of 0.031 feet/min (as 
given in table 7.22-8) and the gradient of O.S% as stated above. Using Darcy's velocity, v=ki, it 
would take over 22 years for water to reach the Siaperas Ditch. Although it is likely that the reversal 
in gradient would occur much quicker due to other factors such as soil pressures, non homogeneous 
conditions, etc., the numerical example does illustrate that the formation time of such an event is 
substantial. 

It is possible however that localized variations in water table do exist, especially within the far northwestern 
portions of the Upper Refuse basin. An review of the Upper basin embankment and channel cross section at 
station GW-3 shows that the Siaperas Ditch may receive water from the immediate area surrounding both the 
north and south sides ohhe ditch during high water tabie conditions. This flow, if and when it occurs, is created 
when the ditch acts as a drain to the localized water table. It is also acknowledged that if this flow condition 
were to occur for an extended period of time, that data from GW-3 would tend to represent water quality 
beneath the refuse basins, and not undisturbed areas to the north. No modifications have been made to Map 
E9-34S1 to show this possible anomaly since the affected area is small and insufficient data exists to warrant 
modification of permit mapping. 

It is therefore maintained that the overall ground water flow is from the north to the south with undisturbed 
waters generally being classified as stations GW-I and GW-2 with GW-3 recording undisturbed water in low 
water table years. 

However, with the additional water being ponded in the Upper Refuse Basin as a part of Covol's dredging 
operations, the localized gradient reversal may be more predominant over the next few years. With this awareness, data 
from GW-3 will be particularly scrutinized. 

7.28 

• A comparison of stations GW-4, GW-S and GW-6 to that of baseline stations shows that water quality at the 
natural outfall to the refuse basins and the Clearwater pond is either equal or superior to baseline water quality. 
If the slurry basins were producing poor quality water, these stations should be the first indicator. All ofthese 
stations, except for GW-S, will continue to be monitored throughout operation and reclamation of the CWP, 
so any consequent change in water quality will be observed and reported. GW -S, which had been dry for several 
years, was abandoned, sealed, and reclaimed in November 1997. GW-ISa, GW-ISb, GW-16, and GW-17were 
installed at that time, and are now part of the monitoring program .. 
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Concentrations of selenium at first glance appear to be of major concern. At closer scrutiny however it is noted e that values from one of the two native test pits were similarly found to be high indicating the natural presence of 
selenium. Since some background (undisturbed or native samples) levels have been found to be high, and since leaching 
of the soils is expected to be minimized by evapotranspiration during spring, summer and fall periods as discussed above, 
little impact is anticipated as a result of planned reclamation activities. 

e 

Conditions during and after reclamation are also expected to decrease the potential for leaching because of the 
following: 
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4IIt 7.29 CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT (CHIA) (R614-301-729) 

To be submitted by the Division. 
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~ 7.29 CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT (R614-301-7290) 
-------------------------------------------------------

The Division will prepare the Cumulative Hydrologic Impact Assessment 

(CHIA). Reports discussing probable hydrologic consequences (PHC's) 

are in Appendix I, and Section 7.28. The operation has been designed 

to prevent material damage to the hydrologic balance outside the permit 

area . 

• 

• 
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• 7.30 OPERATION PLAN (R614-301-730) 

• 
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• 7.31 GENERAL REQUIREMENTS (R614-301-731) 

Local hydrologic and geologic conditions are described in Appendix I 

and Section 7.28. Disturbance to the hydrologic balance within the 

permit and adjacent areas will be minimized by disturbing only areas 

which are necessary for coal processing and loading operations and by 

promptly revegetating, mulching or otherwise treating areas which are 

no longer needed for operations. Material damage will be prevented 

outside the permit area by controlling runoff and erosion from within 

the permit area. Hydrologic structures, including ponds, ditches and 

berms are employed to control erosion, control drainage, and prevent 

discharge of water from the site until effluent standards are met. No 

~ other water treatment facilities are employed. Designs for these 

structures can be found in section 5.31 and in appendices referenced. 

Secad+ designs for structures are found in Vol. II, Hydrology Appendix. 

Original design information is found in Appendices A and B. These 

structures will be retained through the post-mining monitoring period 

as needed to ensure that water leaving the site meets water quality 

standards. 

No acid- or toxic-forming-materials are generated on site. Any 

hazardous materials will be stored and disposed of so as to prevent 

degradation of soils or water, as described in Section 5.28 (528.330 -

528.350). Potential sources of contamination to surface and ground-

water exist via the refuse piles, plant water ponds and slurry ponds. 

A description of _~e hydrologic consequences of these facilities occurs 

7.31 1 1/27/91 



• 

in Appendix I. It was concluded that the Wellington Preparation Plant 

would have negligible impacts to the Price River. A ground-water 

monitoring plan was implemented to ensure that this conclusion was 

correct. The plan has been modified since Appendix I was written. The 

current plan is contained in Section 7.31 (731.200). 

7.31 

731.100 - 731.122 

Groundwater quality will be protected by handling earth materials 

and runoff in a manner that minimizes acidic, toxic or other 

harmful infiltration to ground-water systems and by managing 

excavations and other disturbances to prevent or control the 

discharge of pollutants into the ground-water . 

Surface-water quality will be protected by handling earth 

materials, groundwater discharges and runoff in a manner that 

minimizes the formation of acidic or toxic drainage and prevents, 

to the extent possible, using the best technology currently 

available, additional contributions of suspended solids to 

streamflow outside the permit area, and otherwise prevents water 

pollution. If drainage control, restabilization and revegetation 

of disturbed areas, diversion of runoff, mulching or other 

reclamation and remedial practices are not adequate, the operator 

will use and maintain the necessary water treatment facilities or 

water quality controls. 

Surface-water quantity and flow rates will be protected by 
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It is not intended to include the Track Hopper within the water monitoring program because it 
is felt that it is not currently, nor will it ever be representative of local ground water conditions. The 
reasons for this conclusion are as follows: 

• The track hopper is a large concrete structure which was constructed partially below local ground 
water level as required by design. Through the years water has seeped into the building either 
through the concrete itself, cracks and/or joints due to the locally high ground water table. It was 
never intended to be used as a water monitoring location. 

• Although natural ground water gradients exist within the area, water will not likely move through 
the track hopper and contribute to either local flow conditions nor water quality variations. There 
is very little potential for contribution or impact to the exterior water regime because the track 
hopper is a sink, not a source of water. Water has entered the building because of a difference 
in head between the exterior and interior of the building. There is no source of water within the 
building which can drive a reverse gradient from the building. As water evaporates from the 
building interior, the water level decreases slightly thereby creating the head variation required 
for the inflow of additional local ground water. 

• Continued inflow of water into the track hopper building, and the continued evaporation from its 
water surface is assuredly resulting in the continued concentration of water quality constituents. 
A blaring example of the resulting effects of this natural phenomenon is in the Great Salt Lake 
where ooncentrations of constituents have been accumulating for centuries. 

Because of the above mentioned reasons the track hopper building will not become a part of the 
water monitoring program. Water quality parameters and data obtained from such a site would not be 
characteristic of local conditions and would therefore be invalid. However, to help alleviate concern 
regarding the quality of water within the building, a full baseline water quality sample has been taken for 
analysis and comparison with other ground water stations within the permit boundary. The complete 
results of the baseline water quality sample taken in the Track Hopper on April 30, 1994 is presented 
within Table 7.31.21-1. 

TABLE 7.31.21-1 TRACK HOPPER BASELINE PARAMETERS TESTED 

PARAMETER RESULT MOL UNITS PARAMETER RESULT MOL UNITS 

Alkalinity, Bicarbonate 599 1 mgt I Magnesium, Total 810 1 mgtl 

Alkalinity, Carbonate <1 t mgtl Manganese, Total 1.4 0.1 mgtl 

Alkalinity. Total 495 1 mgtl Manganese,Oiss 1.4 0.1 mgtl 

Aluminum, Diss <2 2 mglI Molybdenum, Diss <0.2 0.2 mgtl 

Anions 196.6 - meqll Nitrogen, Ammonia <0.4 0.4 mgtl 

Arsenic, Diss <0.01 0.01 mgt} Nitrogen, Nitrate-Nitrite 0.1 0.1 mgl! 

Boron, Diss 0.8 0.1 mglI Nitrogen, Nitrite <0.01 0.01 mgtl 

Cadmium, Diss 0.03 0.02 mgtl pH 7.91 --- ---

7.31 4 4/30/96 
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PARAMETER RESULT MDL UNITS PARAMETER RESULT MDL UNITS 

Calcium, Diss 323 1 mg/l Phosphorous, Ortho - P04 <0.02 0.02 mgt. 

Cations 215.9 - meq/l Potassium, Total 17 2 mg/I 

Chloride 715 1 mg/l Selenium, Diss <0.01 0.01 mgtl 

Conductivity 15260 I mg/l Sodium, Total 3060 1 mg/l 

Copper, Dill <0.2 0.2 mg/I TDS 14404 10 mg/} 

Hardness, Total 4142 1 mg/l Sulfate 8000 1 mg/l 

Iron, Total 0.5 0.2 mgll Zinc, Diss 0.80 0.03 mg/l 

Iron, Disl <0.2 0.2 mg!l Cation! Anion Balance 4.70 -- % 

Lead, Diss <0.2 0.2 mg!l Oil & Grease <5 5 mgt! 

The water found within the Track Hopper is a sodium-sulfate type water. The data collected 
shows nothing strikingly out of order from that which would be expected from the area. Values for 
conductivity, hardness and TDS are all elevated as expected, wher~s baseline parameters such as arsenic, 
boron, cadmium, copper, selenium, and zinc all show low levels. 

A summary of selected comparisons made with all monitoring stations is provided in Table 
7.31.21-2 and a computer spreadsheet from which the table was generated can be found in Appendix 
7.31-2. As can be seen from data provided, none of the parameters identified within the Track Hopper 
exceed those maximum values monitored at other ground water sampling locations. The only value which 
exceeds historic data is that for average pH. The amount of the average pH exceedence was 5%. 

TABLE 7.31.21-2 COMPARISON OF TRACK HOPPER WATER QUALITY 
WITH ALL GROUND WATER MONITORING STATIONS 

PARAMETER UNIT 
TRACK AVERAGE 

COMMENT 
MAXIMUM 

COMMENT 
HOPPER ALL STA.S ALL STA.S 

Ca mg!l 323 1,233 OK 14,000 OK 

Mg mg!l 810 3,049 OK 8,630 OK 

Na mg!l 3060 23,493 OK 50,900 OK 

K mg!l 17 72.5 OK 218 OK 

HC03 mgll 599 1,182 OK 6,800 OK 

S04 mgll 8000 59,846 OK 122,000 OK 

CI mgll 715 2,931 OK 5,600 OK 

pH - 7.91 7.5 Exceeds Historic 9.&S., -_. 400 OK ~ .. (' ,- 1../ .c: 
~-. vv J 
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PARAMETER UNIT 
TRACK AVERAGE 

COMMENT 
MAXIMUM 

COMMENT 
HOPPER ALL STA.S ALL STA.S 

Fe mg/l 0.5 83.4 OK 650 OK 

Mn mg/l 1.4 3.26 OK 4.54 OK 

TDS mg/l 14,404 87,841 OK 184,400 OK 

To investigate further how the water quality of the Track Hopper correlates with more localized 
data, a comparison was made between the recently collected data and that previously recorded for Stations 
GW-l, GW-7, GW-I3 and GW-14. A summary of data for these stations is provided in Table 7.31.21-3. 
Note again in the table that none of the water quality parameters analyzed for the Track Hopper exceed 
those maximum values previously recorded for any of the local monitoring stations shown 

TABLE 7.31.21-3 COMPARISON OF TRACK HOPPER WATER QUALITY 
WITH SELECTED GROUND WATER MONITORING STATIONS 

PARAMETER UNIT 
TRACK AVERAGE COMMENT 

MAXIMUM 
COMMENT 

HOPPER OF STA.S OF STA.S 

Ca mg/l 323 412 OK 1,300 OK 

Mg mg/l 810 590 Exceeds Historic 967 OK 

Na mg/l 3060 3,701 OK 5,330 OK 

K mg/l 17 30.6 OK 39.7 OK 

He03 mg/l 599 1,139 OK 6,800 OK 

S04 mg/l 8000 9,511 OK 11,400 OK 

CI mg/l 715 468 Exceeds Historic 1,620 OK 

pH - 7.91 7.5 Exceeds Historic 9.65 OK 

Fe mg/l 0.5 52.8 OK 650 OK 

Mn mg/l 1.4 0.51 Exceeds Historic 3.5 OK 

IDS mg/l 14,404 15,906 OK 17,728 OK 

Analytical results from each quarterly sample will be submitted to the Division. If the analysis 
of any ground water sample indicates noncompliance with permit conditions, the operator will promptly 
notify the Division and immediately take action as required to bring the·effluent into compliance. Ground 
water monitoring will proceed through mining and continue during reclamation until bond release, or until 
it is demonstrated that disturbance to the prevailing hydrologic balance in the permit and adjacent areas 
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Equipment, structures and other devices used in conjunction with monitoring the quality and quantity of ground 
water on-site and off-site will be properly installed, maintained and operated and will be removed by the operator when 
no longer needed. 

Water quality sampling procedures include the bailing of at least 3 casing volumes of water prior to sample 
collection. Water level measurements are taken using a datum located at the top of casing. Other recommendations for 
sampling include: 

• A minimum of three to four well casing volumes of water should be removed from each well prior to the collection 
of a water sample. The number of bailer volumes to remove should be calculated during each visit unless the 
monitored water level is close to the water levels found to exist on the previous visit. Table 7.31.21-4 shows the 
ground an'd collar elevations, total depth and volume of water found within each well on March 24, 1992. 
Tabulated depth and volume of water shown for GW-15a, GW-15b, GW-16 and GW-17 is for conditions reported 
soon after those wells' installation in November 1997. 

Ground Collar 
Well No.+ Elevation Height 

(ft msl) (ft) 

GW-l 5380.5 2.30 

GW-2 5388.8 1.45 

GW-3 5388.5 2.30 

GW-4 5340.8 2.28 

GW-5 5365.1 nla 

GW-6 5334.3 2.30 

GW-7 5333.0 2.80 

GW-8 5348.2 1.92 

GW-9 5335.2 6.05 

GW-9B 5341.5 nla 

GW-I0 5338.4 1.66 

GW-ll 5336.7 1.80 

GW-12 5333.8 2.32 

GW-13 5354.1 1.80 

GW-14 5339.4 2.18 

GW-15a 5378.5 3.0 

GW-15b 5378.5 3.0 

GW-16 5383.0 3.0 

GW-17 5369.5 3.0 

Table 7.31.21-4 
Selected Well Information 

Collar Total 
Elevation Depth 

(ft msl) (ft) 

5382.8 21.8 

5390.2 31.0 

5390.8 22.8 

5343.1 32.2 

5365.1 22.5 

5336.6 36.0 

5335.8 38.3 

5350.1 58.5 

5341.2 36.7 

5341.5 47.1 

5340.1 37.2 

5338.5 42.8 

5336.1 26.8 

5355.9 45.4 

5341.6 24.2 

5381.5 14.2 

5381.5 26.10 

5386.0 69.25 

5372.5 24.30 

Water Well Well 
Level Volume Volume 
(ft) (ff) (gal) 

15.1 0.58 4.3 

28.7 0.20 1.5 

19.80 0.26 1.9 

8.60 2.06 15.4 

Dry - -

7.54 2.48 18.6 

11.15 2.37 17.7 

27.37 2.72 20.4 

15.56 1.85 13.8 

13.78 0.73 5.5 

11.90 2.21 16.5 

9.37 2.92 21.8 

24.55 0.20 1.5 

12.50 2.87 21.5 

15.15 0.79 5.9 

6.42 0.23 1.8 

5.74 0.51 3.8 
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7.31.300. ACID AND TOXIC FORMING MATERIALS. 

No acid or toxic forming materials have been identified in the permit area (see Section 7.28, Appendix E p. E3). 
The fme refuse sample results (Table 7.28.6) indicate that the materials found within the pond are not acid or toxic 
producing. Underground development of waste is not stored in the permit area. A summary of sampling history is 
provided in Section 2.22. 

7.31.400. TRANSFER OF WELLS. 

Before final release of bond, exploratory or monitoring wells will be sealed in accordance with the requirements 
of the Division and the State engineer. 

7.31.500 DISCHARGE 

No discharges of water or any waste into or from underground working will occur. There are no underground 
workings in the permit area. 

7.31.600 

The Price River, a perennial river, flows through the permit area. Facilities were constructed within 100 feet 
of the Price River prior to enactment ofSMRA. These facilities are shown on Dwg. E9-3430. Buffer zone signs have 
been erected to indicate that no additional disturbance should take place within a 100 foot zone. No temporary or 
permanent Price River channel diversions are planned. 

The Siaperas Ditch and Permanent Diversion are permanent intermittent stream channel diversions. See 
discussion in 742.320 . 

7.31.700 CROSS-SECTIONS AND MAPS 

The water supply intake from the Price'River to the River Pump House is shown on Drawing E9-3430, and on 
Map 712d. Water for processing of refuse in the CWP and water to operate the dredge for mining the refuse will come 
from the river water collection well located near the River Pump House and/or the river diversion to the River Pump 
House. Water supplies used for dust suppression are sometimes pumped from either this river diversion or from the 
track hopper. The track hopper is located as 'shown on Maps E9-3341 and 712d. 

Locations of water diversion, collection, conveyance, treatment, storage and discharge facilities to be used are 
shown on Dwg. E9-3341. 

Location and elevation of each station to be used for water monitoring during coal mining and reclamation 
operations is shown on Dwg. E9-3451 and Dwg. G9-3509. 

Locations of each existing sedimentation pond, impoundment, dam, and embankment are shown on Dwg. E9-
3341. 

Cross-sections for existing sediment ponds, impoundments and coal processing waste dams are shown on the 
following drawings. 

7.31 
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WELLINGTON LOADOUT WATER SAMPLING GUIDELINES 

INTRODUCTION 

This booklet has been prepared in response to a 1991 permit submittal to the Utah Division of 
Oil, Gas and Mining (DOGM). At the time of the submittal, a request was made by OOGM to 
prepare a sampling guide to be used by Castle Valley Resources for sampling at the Wellington 
Loadout. This booklet is in response to that request. The booklet is divided into five sections: 

1. Sampling Equipment Needed 
II. Sampling Wells 
m. Sampling Streams or Surface Sources 
IV. Care of Samples 
V. Types of Samples 

I. SAMPLING EQUIPMENT NEEDED 

A. Bottles. 

Each sample will require from 3 to 5 sterile bottles, depending on the tests required. 
Also some of. the bottles need to be fixed with an acid or other chemical. Sterile bottles, 
properly fixed and of the proper material, are generally obtained from the laboratory 
which will do the sample analyses. An extra plastic bottle should be used in which to 
perform field tests. A wide mouth bottle, or a bottle with the top cut off, is 
recommended to make field testing easier. This bottle should be replaced after each 
sampling trip. 

B. Field Instruments. 

Tests performed in the field for both Surface and Ground water include water level or 
flow, temperature, pH, conductivity, and sometimes dissolved oxygen (for Surface water). 
A good water level indicator is available from Solinst and should cost about $350 to $400. 
A good quality thermometer should be obtained. pH and conductivity meters can be 
obtained for around $600 together. If dissolved oxygen testing is required, a test kit costs 
about $200 and chemicals cost approximately $30 for 25 tests. 

C. Filter Pump and Filter. 

Some samples require filtering in the field before the water is put in the sample bottles. 
It is most convenient to obtain a pump which can be operated by plugging into the 
cigarette lighter of a vehicle. A good pump can be obtained from Geotech at a price of 
around $700. 

The filter attaches to the pump described above. Such a filter will cost $300 to $350. The 
filter should use .45 micron cellulose acetate filter paper. Filter paper must be replaced 
after each sample. Filter paper can be purchased for about $122 for 50 sheets. 

1 3/26/93 
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D. Well Sampling 

1. Using Bailer. 

If the bailing method of sampling wells is to be used then a bailer attached to a 
length of nylon line is needed. It is generally best to obtain as large a bailer as will 
fit into the wells being sampled. Teflon or stainless steel bailers are best. Bailers cost 
from $100 to $175. 

2. Using Pump. 

The size and type of pump to be used for the pumping method of sampling is 
determined by the size of well casing and depth to water. Because of depths to 
water, submersible pumps are most often used. Power requirements vary with the 
pump type chosen. The cost of such a pump is dependent on the specific pump 
selected for the application. 

II. SAMPLING WELLS 

A. Bailing Method of Sampling Wells. 

ALL EQUIPMENT WHICH IS LOWERED INTO A WELL SHOULD BE COMPLETELY 
RINSED WITH DISTILLED WATER PRIOR TO INSTALLATION. 

The bailing method of sampling wells requires that the bailer be lowered into the well 
where the bailer fills with water. The bailer is then pulled to the surface and emptied. 
To help keep the nylon line clean it is recommended that a Glean sheet of plastic be 
placed on the ground next to the well so the line can be coiled on the plastic as the bail 
is pulled out of the well. This cycle is repeated until approximately 4 casing volumes of 
water are removed from the well. The casing volume is calculated from the total depth 
of the well, the water level in the well, and the diameter of the well. The casing volume 
can be determined by using the following equation: 

where: 

v- D 2x(TD-TW) 
24.5 

v = Casing Volume in gallons. 
D = Casing diameter in inches. 
TO = Depth to bottom of well in feet. 
TW = Depth to top of water in feet. 

After 4 casing volumes of water have been removed from the well the bailer is again 
lowered into the well and filled with water. When the bailer is brought to the surface 
the water is drained into the sample bottles as required. It is important to fill the bottles 
WITHOUT overflowing and without touching the mouth of a sample bottle. If an 
extra bottle is used for filtering or field parameter testing, it should be rinsed with well 
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water before being filled. If a filtered sample is required, pmnp water from the extra 
bottle into the appropriate sample bottle. A new sheet of filter paper must be used at 
each sampling station. 

To perform field tests, drain water from the bailer into the extra bottle and perform the 
tests on the water in the extra bottle, then discard that water. After a well has been 
sampled, thoroughly rinse all of the equipment in distilled water before sampling another 
well. 

B. Pumping Method of Sampling Wells. 

ALL EQUIPMENT WHICH IS LOWERED INTO A WELL SHOULD BE COMPLETELY 
RINSED WITH DISTILLED WATER PRIOR TO INSTALLATION. 

The pumping method of sampling wells requires that approximately 4 casing volumes 
of water be removed from the well. The casing volume is calculated using the equation 
above. After 4 casing volumes of water have been pumped from the well the water 
sample can be collected from the water coming out of the pump. It is important to fill 
the bottles WITHOUT overflowing and without touching the mouth of a sample bottle. 
If an extra bottle is used for filtering or field testing, it should be rinsed with well water 
before being filled. IT a ,filtered sample is required, pump water from the extra bottle into 
the appropriate sample bottle. A new sheet of filter paper must be used at each 
sampling station. 

To perform field tests, place water from the pump into the extra bottle. After the field 
tests have been performed on the water in the extra bottle, discard that water. After a 
well has been sampled, thoroughly wash all of the equipment in distilled water before 
sampling another well. 

SAMPLING STREAMS OR SURFACE SOURCES 

To sample surface water- remove the cap of the sample bottle without touching the 
mouth of the bottle. The bottle should be placed under the water with the mouth of the 
bottle pointed upstream. The reason for filling the sample bottle under water is to avoid 
concentrating contaminants which may be floating on top of the water. Fill the sample 
bottle without overflowing. This is important because the amount of fixing acid in the 
sample bottle is determined by the volume of the bottle. IT the bottle overflows the 
amount of fixing acid will be diluted and the sample results will be distorted. If a 
filtered sample is required, an extra bottle should be rinsed then filled with sample water 
and the water should be pumped from the extra bottle through the filter into the sample 
bottle. A new sheet of filter paper must be used at each sampling station. 

For field tests, collect water in the extra bottle and perform the tests, then discard that 
water. Oean each piece of eqUipment and the extra bottle before taking another stream 
or surface sample . 
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IV. CARE OF SAMPLES 

e Obtain the appropriate sample bottles from the testing laboratory. Place a piece of tape, such 
as ScotchMark tape, or a stick-on label on each sample bottle. Just before taking a sample 
use a permanent marker to label the sample bottles with the sample number, date, and 
time. 

• 

• 

After samples have been taken, place the sample bottles in a cooler chest with ice or in a . 
refrigerator immediately. The samples must be kept cool. The samples should be 
delivered to the testing laboratory as soon as possible - preferably within 12 hours, but no 
longer than 24 hours, of when the sample was taken. 

V. TYPES OF SAMPLES 

Below are descriptions of typical types of samples which may be required. It is possible that 
all of these types may not be required for each sample location. 

A. General Chemistry: Requires about 1 quart of unfiltered water. This sample is not fixed 
with add. 

B. Total Metals: Requires about 1 pint of unfiltered water. This sample is fixed. 

C. Dissolved Metals: Requires about 1 pint of filtered water. This sample is fixed. 

D. Nutrients: Requires a small bottle of filtered water. This sample is fixed . 

E. Ortho Nutrients: Requires a small bottle of filtered water. This-sample is not fixed with 
acid. 

F. Oil & Grease: Requires about 1 quart of unfiltered water in a glass sample bottle. This 
sample is fixed. 

G. Phenol: Requires about 1 quart of unfiltered water in a· plastic bottle. This sample is 
fixed . 
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7.32 SEDIMENT CONTROL MEASURES (R614-301-732) 

7.32 

732100 Siltation Structures 

Requirements requested within R614-301-732.100 of the regulations will be discussed 
within the specific sections referenced by the regulations. 

732200 through 732.220 Sedimentation Ponds 

Requirements requested within R614-301-732.200 through R614-301-732.220 of the 
regulations will be discussed within the relevant specific sections referenced by the 
regulations, including sections R614-301-356.300, 356.400, 513.200, 742.200 through 
742240, 763, 513.100, and 513,200. No permanent water impoundments are proposed 
within the permit area. 

732.300 Diversions 

Diversion requirements specified by this regulation will be addressed in Section 742.300. 

732.400 through 732420 Road Drainage 

Information related to surface runoff hydraulics and associated ditch design will be 
presented within Section 742300. Other relevant requirements of this section will be 
discussed in the sections dealing with the sections referenced within the regulations. 
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• 7.34 DISCHARGE STRUCTURES (R614-301-734) 

Information relating to discharge structures will be provided in Section 7.44 

• 
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~ 7.35 DISPOSAL OF EXCESS SPOIL (R614-301-735) 
---------------------------------------

No excess spoil is disposed of on site • 

• 

• 
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7.36 COAL MINE WASTE (R614-301-736) 

Coal mine waste has been placed in a controlled manner (see Section 

7.46). 

I • 
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7.37 NONCOAL WASTE (R614-301-737) 
----------------------------

The is little noncoal waste generated with the present operations at 

the Wellington Preparation Plant. That which is generated is in 

compliance with R614-301-747 • 

• 
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7.37 1/27/91 



7.38 TEMPORARY CASING AND SEALING OF WELLS (R614-301-738) 

Each well used to monitor ground water conditions will comply with 

R614-301-748 and will be protected during their use. Each water well 

will be cased, sealed or otherwise, managed as approved by the 

Division, to prevent acid or other toxic drainage from entering ground 

or surface water, to miniuize disturbance to the hydrologic balance and 

to insure the safety of people, livestock, fish and wildlife, and 

machinery in the permit and adjacent area . 

• 
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7.40 DESIGN CRITERIA AND PLANS 
-------------------------

Site-specific design criteria and plans are submitted in this plan to 
control drainage from disturbed and undisturbed areas . 
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7.42 SEDIMENT CONTROL MEASURES (R614-301-742) 
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A discussion of the sediment control measures at the Wellington Preparation Plant' is contained below~ 
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: I IJ,j{'5 742.100 through 742.126 Sediment Control Measures I 
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Appropriate sediment control measures have been designed, constructed, :and m~jntflipeq; or pr;p~--;~"' , uSlng 
appropriate technology to minimize erosion and additional contributions of sediment't6\' r'uno£ 0J:ltsiQe~he 
permit area. Sediment control measures incorporated within the permit area include: }L~~ining sedi~Jh "1\0 

within disturbed areas, 2) diverting runoff away from disturbed areas, 3) use of protected channels reugh 
disturbed areas, and 4) using straw dikes, riprap, silt fences, vegetative sediment filters, and dugout ponds. 

Similarly, at the Covol Coal Fines Wash Plant, sediment and runoffwill be controlled by site grading, drainage 
ditches, culverts, erosion matting, and riprap. All disturbances associated with the plant, except for the 
construction associated with the water lines, will be within the boundaries of Watershed #7, on previously 
disturbed ground. All runoff from Watershed #7 (both currently and under Covol's future operations) is 
ultimately retained within the Refuse Basin Sediment Pond. Any sediment or runoff generated from the 
minimal activities associated with the water line placement will be treated within Alternative Sediment 
Control Areas (ASCA's) 4 and 5. 

In order to minimize sediment production at the Covol Wash Plant site, local sediment and runoff control has 
been designed to direct runoff in a controlled manner through the site and toward the Refuse Basin Sediment 
Pond. Five drainage ditches and two culverts, as shown on Drawing T1-9597, will direct stormwater runoff 
to the iower refuse pond in a controlled manner. One ditch (CVL-D2) and one culvert (CLV-C2) may also 
convey plant water during maintenance or upset conditions. For permitting purposes, runoff calculations were 
done to ensure that designs for these structures met Utah Division of Oil, Gas, and Mining's lO-year, 24-hour 
storm criteria. Where appropriate, plant water during upset conditions was included as a baseflow in these 
calculations to represent the worst-case condition of a design event occurring silmultaneous with upset 
conditions. Subbasins contributing runoff to or through the plant site were designated 7 A through 7F; their 
boundaries are shown on Drawing Tl-9597. Tables 742-0a, 742-0b, and 742-0c provide summaries of runoff 
and structure calculations and results; Computer printout documentation has been added to Volume II -
Hydrologic Appendix Watershed 7. Due to the active stockpiling activities and varying travel pathways within 
the pad area, Covol expects to maintain general runoffpattems by grading as needed to convey runoff to the 
structures as designed. In addition, interim revegetation and erosion control matting will be placed on steep 
fill slopes associated with the column pad. 

In addition to the plant site area, disturbances associated with the construction of the Covol Wash Plant include 
placement of the water lines, excavation within the northwest refuse pond, stockpiling topsoil, stockpiling coal 
fines. Sediment control for the water lines is in place at ASCA's 4 and 5. Because the excavation and 
coal fmes stockpiling activities will occur within the boundaries of the existing refuse areas, no additional 
sediment control is required for those disturbances. The topsoil stockpile is located adjacent to an existing 
topsoil stockpile near the Siaperas ditch, within Watershed #7, and sediment control via silt fences is in 
place. 

742.200 through 742.214 Siltation Structures 
TIr~ Cr(j'mp lrJ)~ "!)J1\'~ ::;,\ (lr·'~ln\ V ~ll J V>~( no. 11 &?lUJ 

Additional contributions of suspended solids and sedime . t to strea 
will be largely prevented through the use of various silta . on struc 
and 
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construction of the sediment control ponds are discussed in Section 733.110. The existing and proposed 
sediment control ponds will be maintained in accordance with the referenced sections in Secti2n 742.213 
of the R I f Th d d k' 'th' th 't f h' h egu a IOns. ere are no un ergroun mme wor mgs WI m ,e pef~Ii~rea f rom w I~ pomt-
source w 
provided 

ater discharges can emanate. The design of the sediment ponds located o~:: tpe pertuit ar~al, i$ i-/j 
in Section 742.220, below. r ~ .Ii. 
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TABLE 742-0a. Covol Wash Plant Runoff SummarYi. 
...~~, .... '" 

:-.<\ ! 

Watershed Drainage Curve 1 O-yr 24-h'r . . 10':yr 21-hF;. '\ 
7) .\11NINn ID Area Number Storm Peak -. _S,~or:n Runoff 

(acres) (cfs) ( acre~fe"ef)--" '-

CVL-7A 0.6 93 0.7 0.06 

CVL-7B 0.6 93 0.7 0.06 

CVL-7C 2.8 93 3.2 0.27 

CVL-7D 0.5 93 0.6 0.05 

CVL-7E 2.8 93 3.2 0.27 

CVL-7F 2.0 93 2.3 0.19 

TABLE 742-0b. Drainage Ditch Design Summary 

Ditch Contributing Contributing Design Design Design Riprap? 
ID Watersheds Area Peak Depth Velocity 

(acres) (cfs) (feet)* (fps) 

CVL-Dl CVL-7A,D,E 3.9 4.4 0.7 6.1 N 

CVL-D2 CVL-7B 0.6 2.7** 0.2 4.9 N 

CVL-D3 CVL-7A,C,D,E 6.7 7.6 0.3 5.3 Y 

CVL-D4 CVL-7A 0.6 0.7 0.3 3.6 N 

CVL-D5 CVL-7A,D 1.1 1.2 0.2 2.1 N 

* Design Depth does not include freeboard; minimum 0.5 feet freeboard is included in ditch cross sections. 
**Design peak includes 2 cfs from plant upset 
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Table 742.0c. Culvert Design Summary 

Culvert ID Contributing Ditch Design Peak Flow (cfs) 

CVL-Cl CVL-Dl 4.4 

CVL-C2 AreaCVL-7F 4.3* 

742.220 through 742.221 Sedimentation Ponds 

Minimum Allowable CMP 
Culvert Diameter (inches) 

15 

12 

Six existing ponds are included in the sediment control plan. 

These ponds include the Plant Sediment Pond, Refuse Basin 

Sediment Pond, Slurry Pipeline Sediment Pond, Road Pond, 

Auxiliary Pond and the Dryer Sediment Pond. The Road Pond, 

Auxiliary Pond and the Dryer Sediment Pond are used in series. 

The Plant Sediment Pond, Slurry Pond, and the Refuse Basin 

Sediment Pond are used independently with respect to each other. 

The sediment ponds are located near the disturbed area, and will 

be maintained to provide adequate sediment storage volume as 

described below . 

7.42 1b 



The Road Pond, Auxiliary Pond and Dryer Sediment Pond are 

connected in series. The Dryer Pond was enlarged in 1994, and 

will contain the entire runoff from the 10-year 24-hour 

precipitation event, plus all water that enters through an 

existing water pipeline that runs from the pumphouse area on the 

east side of the Price River (for more details, refer to Appendix 

M). The computed 10-year 24-hour runoff to the series of ponds 

is presented in Table 742-1 along with available storage between 

proposed decant elevations and spillway elevations. Stage 

capacity curves are presented in the Hydrologic Appendix (Volume 

II). The peak 25-year 6-hour storm event discharge from the pond 

was computed assuming the pond full to the spillway elevation 

prior to start of storm. 

The Dryer Sediment Pond serves as the final treatment facility 

for Watershed No.4. The Dryer Sediment Pond, as constructed, 

will provide dead storage (i.e. storage below the decant level) 

for nearly 10 times the computed 3-year sediment volume (see 

computations in Hydrology Appendix, Volume II). 
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r :T 0 91991 
TABLE 742.1. Watershed No.4 Sediment Ponds, Design Capacities and Available '- ~ 

Volumes __ ...... -,----. ..J 

. ." • . (\TT nA<;:ANf) 

Sediment Pond Drainage Area Weighted 10-yr 24-ill Available' . .....,,- 1:--- -25-yr 6-m .. 

(acres) CN Stonn Storm St0n11 Peak 
Runoff Storage Discharge 

(acre-feet) Volmne (ds) 
(acre-feet) 

Road Pond 6.5 88.3 0.45 0.48 1 

Auxiliary Pond 35.7 88 2.45 0.79 11 

Dryer Sediment 8.3 92 .7 0.78 4.61 13 
Pond 

Total Watershed 50.5 89 3.68 5.88 13 
No.4 

The plant Sediment Pond, Slurry Pipeline Sediment Pond, and the Refuse Basin Sediment Pond will 
contain the entire estimated 10-yr 24 hr precipitation event (see Table 742-2). The Plant Sediment 
Pond has a valved, dewatering device with a skimmer to maintain the detention time required under 
R614-30 1-742.22 1.32. The Refuse Basin Sediment Pond outlet structure will be modified to include a 
dewatering device. The dewatering plan for the Slurry Pipeline Sediment Pond includes a floating 
pump intake and pump. Excessive settlement has not appeared to be any problem with the ex isting 
sediment ponds. 

TABLE 742.2. The Plant Sediment Pond, Slurry Pipeline Sediment Pond, and the Refuse Basin 
Sediment Pond Design Capacities. 

Sediment Pond Drainage Weighted 10-yr 24- 3-year Peak Discharge (cfs) 
Area CN ill Runoff Sediment 

(acres) (acre-feet) Load 25-yr 6- 100-yr 6-
(acre-feet) ill hr 

Plant Sediment Pond 20.5 87 1.41 0.02 2.9 N/A 

Lowe r Refuse Basi n 589 91 48 .6 0.72 N/A NONE 
Sediment Pond 

Slurry Pipeline 7.3 5 85 0.4 0.006 2.25 N/A 
Sediment Pond 

Stage-capacity curves are presented for each of the three existing sediment ponds in Volume II -
Hydrology Appendix. 
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The mean annual sediment yield to each sediment pond was estimated as described in Volume III -
Hydrology Appendix. Tributary areas were subdivided based on characteristics of the -subareas at 
would affect erosion, such as vegetation type and soil type. Decant elevations are selt to -be-) NING 

two feet higher than the elevation represented when 60 percent of the 3-year sediment lead is presentin 
the ponds (as determined from the elevation-ca pacity curves in Volume II" - Hydrology ~ppenEli . 9" 
decant elevations are listed in Table 742-3. 

TABLE 742-3. Sediment Pond Design Elevations. 

Sediment Pond 60 % Cleanout Decant Primary Emergency 
Elevation Elevation Spillway Spillway 

Elevation Elevation 

Road Pond 5334.5 5336.5 5338.5 5339.3 

A uxil iary Pond 5333.5 5335.9 5339.1 5340 

Dryer Sediment Pond 5330.3 533 J.6 5336.9 5336.9 

Plant Sediment Pond 5336 5337 5338 5339 

Slurry Pipeline Sediment 5334 5336 5360.1 5360.1 
Pond 

Refuse Basin Sediment Pond 5370.1 5374 5376 5376 

742 .22 1.34 Nonclogging dewatering device . 

PLANT SEDIMENT POND. The plant Sediment Pond has a valved, dewatering device with a 
skimmer to maintain the detention time required under R614-301-742 .221.32. 

REFUSE BASIN SEDIlVIENT POND. The Refuse Basin Sediment Pond outlet structure will be 
modified to include a dewatering device. The minimum decant elevation is two feet above the 60% 
sediment cleanout level. Three-year sediment level would be about 5370.1 feet (based on 3-year 
sediment volume estimate of 0.72 acre-feet and the stage-volume curve). Setting the decant elevation 
at 5374 feet provides about 150 acre-feet of storage. The pond is normally dry with present operating 
conditions. Annual potential evaporation far exceeds annual runoff volumes. The 100-year 24-hour 
runoff volume (8 8.8 acre-feet) could easily be contained in the proposed dead storage (150 acre-feet), 
therefore it is expected that the pond will fill to the decant level only in very rare events. 

The adequacy of the Refuse Basin Sediment Pond for the design treatment event (lO-year 24-hour 
rainfall event) was analyzed using the Army Corps of Engineers Flood Hydrograph Package computer 
program HEC-l (see printouts in Hydrologic Appendix) . The analysis predicts that with the Refuse 
Basi n full to the decant level at the beginning of a storm a detention time between inflow and outflow 
hydrographs much greater than 24 hours would be provided using a 3 inch diameter dewatering 
orifice. Therefore the Refuse Basin Sediment Pond with the proposed automatic decant will provide 
adequate detention time to allow effluent to meet Utah and Federal effluent limitations . 
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SLURRY PIPELINE SEDIMENT POND. The existing Slurry Pipeline Sediment Pond has a total 
capacity to the existing grouted riprap spillway of about 1.7 acre-feet (see stage-capacity curve 
in Hydrologic Appendix). This is more than adequate to contain the runoff from a 10-year 24-
hour runoff event (0.4 acre-feet) plus expected sediment volume (0.006 acre-feet, see 
computations in Hydrologic Appendix). 

Storm runoff waters which collect in the Slurry Pipeline Sediment Pond will be retained until 
UP DES discharge limitations can be achieved (24 hours minimum) and then discharged by 
pumping either to the grouted riprap spillway or directly to the Price River. 

A floating pump intake will be utilized in conjunction with a staff gauge to allow dewatering of the 
contents of the pond. The intake will include an oil skinner (down turned pipe elbow. See 
Drawing 712c). The steel post will be painted with a red stripe set at the lowest dewatering level 
(i.e. 5356.0 feet, about 3 feet above pond bottom elevation). The portable gasoline powered 
pump will be manually operated to assure pump shutoff at the appropriate level (i.e. red stripe). 
The pump will have a minimum capacity of 270 gpm with 12 feet of head requiring a minimum 2 
horsepower engine. 

ROAD POND, AUXILIARY POND, & DRYER SEDIMENT POND. The Road Pond, Auxiliary 
Pond and the Dryer Sediment Pond are connected in series and will contain the entire runoff 
from the 10-year 24-hour precipitation event from Watershed NO.4 (see Drawing F9-177 rev.). 
The computed 10-year 24-hour runoff to the series of ponds is presented in Table 742.1 along 
with available storage between proposed decant elevations and spillway elevations. Stage 
capacity curves are presented in the Hydrologic Appendix. The peak 25-year 6-hour storm 
event discharges from the ponds was computed assuming the ponds full to the spillway elevation 
prior to start of storm (see HEC-1 printout in Hydrologic Appendix). 

The Dryer Sediment Pond will serve as the final treatment facility for Watershed NO.4. The 
Dryer Pond provides dead storage (i.e. storage below the decant level) for approximately 10 
times the computed 3-year sediment volume (see computations in Hydrologic Appendix). 

The Dryer Pond has been fitted with an open channel spillway, and will be decanted by a 
portable pump and floating decant, as described in Appendix L. 

742.222 through 742.223 Spillway Requirements 

The Refuse Basin Sediment Pond meets the size criteria of the MSHA, 30 CFS 77.216(a), and 
is consequently required to have a Single spillway or principal and emergency spillways that in 
combination will safely pass the runoff from a 1 ~O-year, 6-hour precipitation event. Hydrologic 
Sediment Pond has more than adequate capacity to completely contain the runoff from a PMP 6-
hour event (see Hydrologic Appendix). 

The remaining five sediment ponds (Road Pond, Dryer Sediment Pond, Plant Sediment Pond, 
and Pipeline Slurry Pond) do not meet the qualifying criteria (i.e. are small in both storage 
volume and dike height). Consequently the spillways on these five structures must be able to 
pass the runoff from a 25-year, 6-hour precipitation. event, and can utilize a single spillway if the 
spillway is an open channel of non-erodible construction where sustained flows are required or 
may be earth- or grass-lined with non-erosive velocities where sustained flows are not expected. 
The Slurry Pipeline Sediment Pond, Plant Sediment Pond and the Dryer Sediment Pond meet 
these requirements. -
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The estimated peak discharge during the 25-yr, 6-hr precipitation event calculated for 
the sediment ponds as well as the estimated peak flow from the 100-yr, 6-hr 
precipitation event for the Lower Refuse Basin Sediment Pond are shown in Tables 
742-1 and 742-2. Backup calculations are described in Volume II - Hydrology 
Appendix. 

The Road Pond and Auxiliary Pond are small ponds and do not meet the size qualifying 
criteria of MSHA, 30CFR 77.216(a). In accordance with R645-301.742.223 these ponds 
should have a combination of principal and emergency spillways that will safely 
discharge a 25-year, 6-hour precipitation event. Both of these ponds have primary 
spillways consisting of culverts and earth lined emergency spillways. The principal 
spillways of both ponds have capacity to pass the 25-year, 6 hour event without ever 
topping the emergency spillways. Analyses are provided in Volume II - Hydrologic 
Appendix Watershed #4 which demonstrate that the earthlined emergency spillways for 
the Road Pond and Auxiliary Pond have non-eroding velocities even in the case when 
the primary spillways are pluged and the total design event (25-year 6-hour) is spilled. 

The ponds have sufficient storage capacity to totally contain the runoff volume from the 
1 O-year 24-hour precipitation event between the decant elevations and the primary 
spillway elevations as listed in Table 742-3. The water level in the ponds will normally 
be maintained at or below the decant level in anticipation of a runoff producing event. 
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742.230 through 742.232 Other Treatment Facilities 

Other than the treatment facilities specified above, no other treatment facilities exist 
within the permit area. 
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742.300 Diversions 

Flow from some undisturbed areas is diverted around disturbed areas. These 
diversions are discussed below. 

742.310 through 742.314 General Requirements 

Diversion UD-1 and its extension UD-IA of Watersheds #2 and #3, respectively, the 
so-called Permanent Diversion of Watershed #10, and the Siaperas Ditch of 
Watershed #9 divert runoff around disturbed areas within the permit area [see Dwgs. 
G9-3504 and F9-177(rev.)]. 

UD-1 is a temporary diversion that diverts drainage from 226 acres of undisturbed hills 
on the west side of the permit area. Certified as-built drawings are shown in Dwg. 
G9-3501 . Calculations show that the design appears to be adequate to safely pass the 
runoff from a 10-year, 6-hour preCipitation event. Calculations also show that velocities 
within the channel during this design storm are within the recommended limits for the 
channel material to prevent serious erosion. These calculations are shown in Volume II 
- Hydrology Appendix. The ditch empties into a subsequently installed extension 
named UD-IA. 

UD-IA is a temporary diversion that receives the discharge from UD-1, discussed 
above, as well as from an additional 231 acres of additional undisturbed area in the 
hills west of the permit area. Certified as-built drawing of the diversion are contained in 
Dwgs G9-3502 and G9-3503. Because UD-IA prevents run-on onto the Course Refuse 
Pile, R645-301-746.212 states that the ditch must be designed to safely pass the runoff 
from a 100-year, 6-hour precipitation event. Calculations contained in Volume II -
Hydrology Appendix show that the design of UD-IA adequately meets this requirement. 
Calculations contained in the appendix also show that velocities within the channel will 
be within the recommended limits for the channel material to prevent serious erosion. 

Maintenance of the side-slopes to repair rills and gullies from overland flows on that 
side of the diversion where the land is undisturbed has been problematic for several 
years. Reasons for the rills and gullies are caused due to the very nature and function 
of the diversion - to control runoff from a large area of undisturbed land from entering 
the disturbed areas of the permit. When a given storm event occurs, runoff from the 
undisturbed watershed breaks through repairs that were previously made to that side of 
the diversion causing the sediments from the bank (that in effect function as "small 
dams") to be deposited once again on the diversion bottoms. In the past this 
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material has then been replaced to the side-slopes from which it came. This 
maintenance then prevents waters from entering the diversion until a large enough 
storm event occurs to break through and begin the maintenance process all over again. 
Moreover, when the bank material is deposited to the to the diversion bottoms, it may 
interfere with the primary function of the diversion - to transport runoff waters and 
prevent them from entering the disturbed areas. 

This maintenance issue has been noted and reported to the State of Utah, Division of 
Oil, Gas & Mining (DOGM) inspectors. Therefore, during an onsite inspection by 
representatives from NEICO (P. Collins) and DOGM (P. Burton and D. Dean) on 
August 29, 2006 an agreement was made that routine maintenance to repair the rills 
and gullies on the "undisturbed" side of the diversion has been impractical and should 
not be continued for the reasons described above. Even though the as-built drawings 
mentioned above could be interpreted to suggest maintenance otherwise, the verbiage 
here should be consulted by future site operators and DOGM inspectors. Other 
maintenance matters of the diversions should however be continued to allow them to 
function as designed. 

The so-called Permanent Diversion, located near the Upper Refuse Basin on the east 
side of the permit area, is a permanent diversion that diverts runoff from 680 acres of 
undisturbed hills to the east of the permit area. The Permanent Diversion was 
constructed nearly 20 years ago. The ditch was originally designed to have a 10 foot 
wide bottom width with 1.5 horizontal to 1 vertical side slopes and a 4 inch thick layer of 
riprap in selected locations (see Dwg. E9-3427). Field examination (June 19, 1993) 
and analysis of the 1991 mapping reveals that the channel is well-vegetated and is 
stable when compared to surrounding channels. In accordance with 
R64S-301-746.212, this diversion must be designed to safely pass the runoff produced 
for a 1 ~O-year, 6-hour precipitation event since it prevents run-on into the Upper 
Refuse Basin . Calculations contained in Volume" - Hydrology Appendix show that the 
design of the Permanent Diversion adequately meets this requirement. 

The Siaperas Ditch is an old ditch that collects runoff from agricultural and undisturbed 
lands northwest of the permit area as shown on Dwg. G9-3504. The tributary area 
includes as much as 1266 acres in addition to the flow from the 680-acre drainage area 
diverted by the Permanent Diversion that empties into the Siaperas Ditch, for a total 
tributary area of 1946 acres. In accordance with R645-301-746.212, the Siaperas Ditch 
must safely pass the runoff produced from a 1 DO-year, 6- hour precipitation event since 
it prevents run-on into the Upper Refuse Basin. Calculations contained in Volume II -
Hydrology Appendix show that the Siaperas Ditch can adequately meet this . , '" _~,... _ _,_ 
requirement. iI'JCU,)c· ...... !" " 
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To demonstrate the Siaperas Ditch was designed to minimize adverse impacts to the 
hydrology balance, the Utah Division of Oil, Gas & Mining, recommended that water 
samples be taken from the Siaperas Ditch and ground water monitoring stations GW-2 
and GW-3 at the same time for comparisons (letter from J. Helfrich, 8/30/96). These 
samples were collected on September 26, 1996. The sample was taken from the 
Siaperas Ditch about 100 ft upstream from the county road when the ditch was full or at 
level to near overflow at the outlet culvert. 

Water surface elevation measured September 26, 1996 indicated a small gradient from 
the slurry basin toward the Siaperis Ditch. The water chemistry was significantly 
different between that measured in the Siaperas Ditch compared with the monitoring 
wells suggesting very little mixing of the water between the Siaperas Ditch and the 
slurry basin (see data in Watershed #9 Hydrology Appendix). We believe the pool in 
the Siaperas Ditch does not have a significant effect on ground water beneath the 
slurry basin and does not have a significant negative environmental consequence. 
However, because a significant storm event occurred prior to the September 26 sample 
date, the sample may have been a reflection of the rainfall rather than the irrigation 
waters as was intended. Therefore, the sampling will be repeated during the irrigation 
season of 1997 as an attempt to demonstrate whether or not the design of the Siaperas 
Ditch minimizes adverse impacts to the hydrologic balance. 

The ditches located at the Pipeline Slurry Pond are used to collect runoff from the 
tributary disturbed area and convey the runoff to the pond. Hydrologic and-hydraulic 
computations for these ditches are provided in the Volume II - Hydrology Appendix 
Watershed #8. The 1991 mapping indicates that the channels are approximately 
V-shaped with 2 horizontal to 1 vertical side slopes. 

Hydraulic analysis of the Pipeline Slurry south ditch indicates that the steepest section 
has a design velocity (with the 10-year, 6-hour storm event) of about 5.2 fps. Erosion 
control blankets are proposed to be used in all reaches of the south ditch which have 
bottom slopes exceeding 4%. These erosion control blankets will be installed in 
accordance with the manufacturer recommendations. 

The Pipeline Slurry north ditch has a small tributary area (about 1.1 acres) and 
hydraulic analysis with the 10- year, 6-hour design flow rate indicates that the ditch is 
stable. 
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742.320 through 742.324 Diversion of Perennial and Intermittent Streams 

The Siaperas Ditch is an old ditch that collects runoff from agricultural and undisturbed 
lands northwest of the permit area as shown on Dwg. G9-3504. The tributary area 
includes as much as 1266 acres in addition to the flow from the 680 acre drainage area 
diverted by the Permanent Diversion that empties into the Siaperas Ditch, for a total 
tributary area of 1946 acres. In accordance with R645-301-746.212, the Siaperas 
Ditch and must safely pass the runoff produced from a 1 ~O-year, .6-hour precipitation 
event since it prevents run-on into the Upper Refuse Basin. Calculations contained in 
Volume II - Hydrology Appendix show that the Siaperas Ditch can adequately meet this 
requirement. 

The so-called Permanent Diversion is a permanent diversion that diverts runoff from 
680 acres of the undisturbed hills to the east of the permit area. The Permanent 
Diversion was constructed approximately ten years ago. The ditch was originally 
designed to have a 10ft width bottom width with 1.5 horizontal to 1 vertical side slopes 
and a 4 inch thick layer of riprap in selected location (see Dwg. E9-3427). Field 
examination (June 19, 1993) and analysis of the 1991 mapping reveals that the 
channel is well vegetated and stable when compared to surround channels. In 
accordance with R645-301-746.212, this diversion must be designed to safely pass the 
runoff produced for a 1 ~O-year, 6-hour preCipitation event since it prevent run-on into 
the Upper Refuse Basin. Calculations contained in Volume" - Hydrology Appendix 
show that the design of the Permanent Diversion adequately meets this requirement. 

The Covol coal fines wash plant will be built within Watershed #7 (Drawing 712a). 
There is almost no tributary watershed uphill from the plant site and lower margin of the 
plant site is adjacent to the Lower Refuse pond. Therefore, there are no perennial, 
intermittent or ephemeral channels that will be impacted by the Covol coal fines wash 
plant, as such, no diversions are planned. Runoff from the plant site will be controlled 
with grading to 2 percent along the existing topographic slope, and with structures as 
described on page I of Section 7.42. 
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7.43 IMPOUNDMENTS CR614-301-743) 

743.100 General Requirements 

For information regarding the four existing sediment pond impounds;lrefer to' Section v .42.·) 
There are three additional, temporary impoundments within the permit b undCl!Y: Clearwater 
Basin, Road Pond, and Auxiliary Pond. A narrative discussing these impoundments is-.-. ........ ---..I 
contained in Section 7.33 of this permit. 

743.110 

Of these three impoundments, only Clearwater Basin meets the MSHA requirements (it has a 
capacity greater than 20 acre-feet). Requirements requested within R614-301-743.100 of the 
regulations, when relevant. 

743.120 Certifications 

The information requested in this section is discussed in Section 733.110. 

743.130 Spillways 

Road Pond impoundment has a betm less than two feet high on the east side. The top of the 
pond is at grade on the south side with a width of about 30 feet. In the event that the 
capacity of the Road Pond primary spillway (24-inch diameter concrete pipe, 13 cfs capacity) 
is exceeded and a spill occurs from the pond, the south side of the pond would act as and 
emergency spillway which would pass 90 cfs with one-foot of freeboard on the east side. 
Therefore the spillway capacity for the Road Pond meets the requirements. 

Auxiliary Pond impoundment is totally below the surrounding grade (i .e. constructed by 
excavation rather than diking). In the event that the capacity of the Auxiliary Pond primary 
spillway (24-inch diameter concrete pipe, 7 cfs capacity) is exceeded and a spill occurs from 
the pond, the pond would spill to the surrounding area without jeopardizing the safety of the 
impoundment. Therefore top of the pond would act as an emergency spillway. Therefore the 
combined capacity of the primary and emergency spillways exceed the 25-year 6-hour peak 
runoff predicted peak for all of Watershed #4 (i.e. < 22 cfs), therefore the spillway capacity 
for the Auxiliary Pond Impoundments meets the requirements. 

Runoff/Overflow from both the Roadside and Auxiliary will go to the enlarged Dryer Pond. 
This pond is large enough to contain all the runoff from Watershed No.4, as shown on Table 
742-1. 

Clearwater Pond is the only impoundment that meets MSHA requirements (i.e. has greater 
than 20 acre-feet capacity). The Clearwater Pond has more than sufficient storage between 
the primary and emergency spillways to contain the 100-year 6-hour storm runoff event (see 
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computations in Volume n -Hydrologic Appendix with Watershed #7). Therefore the 
Clearwater Pond meets the spillway requirements . 

743.140 Inspections 

Refer to Section 733.210 of this permit 

743.200 Permanent Impoundments 

There are no permanent impoundments in the permit area. 

743.300 Design Storm 

Refer to Section 743.130 
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7.44 DISCHARGE STRUCTURES (R645-301-744) 

The Refuse Basin Sediment Pond meets the size criteria of the MSHA, 30 CFS 77 .216(a), and 
is consequently required to have a single spillway or principal and emergency spillways that 
in combination will safely pass the runoff from a I ~O-year, 6-hour precipitation event. 

The remaining five sediment ponds (Road Pond, Auxiliary Pond, Dryer Sediment Pond, Plant 
Sediment Pond, and Pipeline Slurry Sediment Pond) do not meet the qualifying criteria (i.e. 
are small in both storage volume and dike height). Consequently the spillways on these five 
structures must be able to pass the runoff from a 25-year, 6-hour precipitation event, and 
utilize a single spillway if the spillway is an open charmel of non-erodible construction where 
sustained flows are required or may be earth- or grass-lined with non-erosive velocities where 
sustained flows are not expected. The Slurry Pipeline Sediment Pond and the Plant Sediment 
Pond meet these requirements. The Dryer Sediment Pond is also designed to meet this 
requirement. The estimated peak discharge during the 25-year, 6-hour precipitation event 
calculated for the sediment ponds as well as the estimated peak flow from the IOO-year, 6-
hour precipitation event for the Lower Refuse Basin Sediment Pond are shown in Tables 742-
1 and 742-2 (see Section 7.42 Sediment Control Measures). Backup calculations are 
described in Volume n - Hydrology Appendix. 

The Road Pond and Auxiliary Pond are small ponds and do not meet the size qualifying 
criteria of MSHA, 30 CFR 77.216(a). In accordance with R645-3010742.223 these ponds 
should have a combination of principal and emergency spillways that will safely discharge a 
25-year, 6-hour precipitation event. Both of these ponds have primary spillways consisting of 
culverts and earth lined emergency spillways. The principle spillways of both ponds have 
capacity to pass the 25-year 6-hour event without overtopping the emergency spillways. 
Analysis is provided in Volume II - Hydrologic Appendix Watershed #4 which demonstrates 
that the earthlined emergency spillways for the Road Pond and Auxiliary Pond have non 
eroding velocities even in the case when the primary spillways are plugged and the total 
design event (25-year 6-hour) is spilled. These ponds flow to the Dryer Pond, which is large 
enough to contain all the runoff from Watershed No.4. The Dryer Pond outlet is also 
proposed to be modified to a single, open-channel spillway, which is more than adequate to 
convey the entire runoff from Watershed No.4 for a 25-year 6-hour event. (See Appendix L 
for details). 
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• 7.45 DISPOSAL OF EXCESS SPOIL (R614-301-745) 
---------------------------------------

No excess spoil is disposed of on site 
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7.46 COAL MINE WASTE (R645-301-746) 

Coal mine waste has been placed in a controlled manner. The operator will include dates waste 
materials are received and volume received in the inspections reports. 

746.200 Refuse Piles 

Refuse disposal areas do not contain springs or seeps. 

There is one permanent refuse pile (designated the "plant coarse refuse pile" located in the vicinity of 
the plant) and one temporary pond refuse pile (designated "pond coarse slurry refuse pile 
(temporary)" located adjacent to the Upper Refuse Basin) (see MRP Map E9-3341). 

Drainage control design for the coarse refuse pile (located adjacent to the plant) is provided in 
Volume II Hydrologic Appendix: hydrology and hydraulics for control of runoff from areas above 
the refuse pile are presented in computations for Watershed No. 3 (Ditch UD-IA) and runoff from 
the surface of the coarse refuse pile is included in Watershed No.5 (Plant Sediment Pond). Drainage 
systems associated with the Plant Refuse Pile are desinged for the IOO-year 6-hour storm event. 

Drainage from the temporary pond refuse pile is tributary to the Refuse Basin Sediment Pond and is 
included in computations for Watershed No.7 in the Volume II Hydrologic Appendix. 

The temporary pond coarse slurry refuse pile was formed by deposition of coarse material during 
operation of the slurry pipeline. The slurry pipeline conveyed a mixture of crushed rock, coal fines, 
and water. Material suspended in discharge from the slurry pipeline was directed over the surface of 
the pond coarse slurry refuse pile and thence the discharge ran off into the Upper Refuse Basin. The 
Refuse Basin Sediment Pond provides for control of runoff from the pond coarse slurry refuse pile. 

Design information for construction of the refuse piles is contained in "As-Built Specifications, 
Designs, Approval Letters, and Other Information for Coal Refuse Piles and Impoundments" which 
is included in the Hydrologic Appendix (June 1993). The plant refuse pile located adjacent to the 
plant site was started in March 1958. It consists of 114 inch plus mine reject from a heavy media 
plant. It was used when a problem occurred in the refuse crushing or pumping system of the plant. 
The refuse material was hauled from the plant refuse by-pass bin to the area by truck and dumped. 
The piles of refuse were layered and compacted by dozer. Results of geotechnical investigation of 
the plant refuse pile is included in Appendix H. 

There are no underdrains beneath either refuse pile. 

746.221 Slope Protection 

7.46 

After the plant refuse pile is covered with 4 feet of soil cover, the plant refuse pile and all diversion 
channels will be revegetated. Using the Revised Universal Soil Loss Equation methodology (see 
computations in Hydrologic Appendix Watershed No.6), a erosion rate of less than 2.5 
tons/acre/year is predicted for the reclaimed plant refuse pile. An erosion rate of 2.5 tons/acre/year is 
equaivalent to losing about 0.015 inches of soil per year. In reality, the net loss of soil will be less 
due to soil additions from plants and animals . 
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After the surface of the pond coarse slurry pile and slurry basins are covered with 4 feet of soil cover, 
the associated disturbed areas will be revegetated. Slope erosion computations (see Hydrologic 
Appendix Watershed No.7) predict slope soil loss of less than 2 tons/acre/year. 

746.300 Impounding Structures 

746.311 

Impounding Structures .. Coal waste impoundments are designed to comply with 645-301-512.230, 
645-301-515.200, 645-301-528.320, 645-301-536 thru 645-301-536.200, 6454-301-536.500, 645-
301-542.730 and 645-301-746.100. 

No acid mine seepage will occur from coal mine waste impoundments. 

Spillways of the Refuse (Slurry) Basins are designed to pass the runoff from the fl OO-year 6-hour 
precipitation event. Hydrologic computations fro the Probable Maximum Precipitation (PMP) event 
demonstrate that the Refuse Basins have more than adequate capacity to completly contain the runoff 
from a PMP 6-hour event (see Hydrologic Appendix). 

After fmal reclamation, storm runoff from areas above the refuse basins will be diverted. around the 
reclaimed refuse basin surfaces through the permanent diversion dtich, and the lower refuse basin 
diversion ditch; which are designed to adequately pass the ~off from a 100-year 6-hour storm event 
(see Hydrologic Appendix). 

No impounding structures constructed of coal mine waste will be retained after final reclamation . 
Both the Lower and Upper Refuse Dikes will be graded even with the surface of the refuse basin 
during reclamation. The north dike (which is not constructed of refuse) will continue to provide 
protection from runon from the Siaperas ditch after final reclamation. 

746.400 

No coal processing waste will be returned to abandoned underground workings. 

"IUL 2 5 199;~ 
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7.47 DISPOSAL OF NON COAL WASTE (R645-301-747) 

There are presently no noncoal waste storage sites. Only small amounts of garbage 
are generated on the site which are collected and kept temporarily in containers and 

periodically hauled to the county land fill. 

7.47 1 
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7.48 CASING AND SEALING OF WEllS (R645-301-748) 

Each water well will be cased, sealed or otherwise, managed as approved by the Division, to 
prevent acid or other toxic drainage from entering ground or surface water, to minimize 
disturbance to the hydrolgoic balance and to insure the safety of people, livestock, fish and 
wildlife, and amachinery in the permit and adjacent area. 

Monitoring wells will be flagged and extended as needed to provide protection during the 
reclamation regrading operations. 

7.48 1 



~ 7.50 PERFORMANCE STANDARDS (R614-301-750) 

The Wellington Preparation Plant will conform with performance 

standards outlined in R614-301-750 through R614-301-755 of the state 

regulations . 

• 
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• 7.51 WATER QUALITY STANDARDS AND EFFLUENT LIMITATIONS (R614-301-751) 

The Wellington Preparation Plant will conform with performance 

standards outlined in R614-301-750 through R614-301-755 of the state 

regulations • 

• 

• 
7.51 1/27/91 



7.52 SEDIMENT CONTROL MEASURES (R645-301-752) 

All sediment control measures except for the Alternative Sediment control Areas (ASCA's) have 
been addressed previously in Section 7.42. A discussion for the ASCA's follows. 

There have been seven areas identified for ASCA's. These areas, numbered ASCA #1 through 
ASCA #7, are shown on Dwg. F9-l77 (rev.). The disturbed acreage and estimated disturbed 
area runoff from the 10-year, 24-hour storm has been estimates and area shown in Volume II
Hydrology Appendix. These areas are not tributary to a sediment pond. Sediment control from 
these areas is achieved by berm, silt fences, bales and/or gouges in drainageways, as discussed in 
the Appendix. 

A summary of the total Alternative Sediment Control areas is presented on the following table. 
The total area of the ASCA's is 80.16 acres which represents about 20% of the total disturbed 
site within the permit area. 

ASCA# 

1 

2 

3 

4 

5 

6 

7 

TOTAL 

ALTERNATIVE SEDIMENT CONTROL AREAS 
(ASCA's) 

AREA DISTURBED AREA AL TERNATIVE 
(acres) 10-Year 24-Hour SEDIMENT CONTROL 

Runoff Volume 
(Acre-Feet) 

45.00 2.9 Depression storage and 
straw bales, silt fences or 
erosion control waddles. 

9.41 0.4 Silt fence, straw bales or 
erosion control waddles. 

12.64 0.3 Silt fence, straw bales or 
erosion control waddles. 

7.80 0.04 Silt fence, erosion control 
waddles or straw bales. 

2.47 0.1 Berm and silt fence, straw 
bales or erosion control 

waddles. 

0.35 0.02 Straw bales silt fences or 
erosion control waddles. 

2.52 0.24 Berm around topsoils 
stockpile; remainder of 
area uses silt fences, 
straw bales, berms, 

erosion control waddles, 
and/or gouges. 

80.16 4.00 

A typical installation guide of the erosion control waddle, silt fence and straw bale barrier is provided on 
the following sheets. 

NOV 2 5 201\ 



The Operator may also elect to excavate sediment traps at sediment control inlets and/or outlets. The 
minimum size for the sediment traps, if used by the Operator, shall be 2 feet by 2 feet by 6 inches deep. 
Erosion control measures will be inspected, cleaned and repaired following significant rainfall events and 
at no time will be non-functional or ineffective in preventing additional contribution of suspended solids 
to the stream flow or runoff outsite the permit area. 

Straw bales, silt fences and/or erosion control waddles will be used in within and adjacent to the 
ASCA's and other areas as shown on the Hydrologic Evaluation Map (F9-177). As a means to 
control erosion near and around the Siaperas Ditch area at the Wellington site, silt fences, straw 
bales, erosion control waddles and/or gouges will be used. "Gouging" the ground surface is a 
method used to control runoff sediments and erosion as well as to harvest water by the creation 
of small basins resulting in microenvironments that can also be used to enhance revegetation 
success of reclaimed lands in the semi-arid West. These gouges, or micro-basins, can be created 
by specially designed heavy equipment, as well as by using more common equipment such as a 
backhoe or trackhoe. The recommended depth for the micro-basins is 18 to 24 inches, with a 
recommended width that can be equal to the size of the backhoe bucket (The Practical Guide to 
Reclamation, State of Utah, Division of Oil, Gas & Mining, Salt Lake City, UT). 

The gouges will be created at the specifications mentioned above. The finished surface would 
consist of at least 50% basins, meaning at least half of the surface area will consist of the gouges; 
their average depths will exceed 18 inches. Taken from the same reference cited above, using a 
random and overlapping pattern should make it impossible for water to flow downslope with a 
slope of Ih:1.5v (the Siaperas Ditch area is much less than this slope angle). 

Taken from the Western U.S. Precipitation Frequency Maps published in 1973 (NOAA, Atlas 2, 
HDSC/NWS, Office of Hydrology, Silver Spring, MD) and using the lO-year, 24-hour 
precipitation event of 1.8 inches, and with an effective basin area of 50% of the total surface 
area, the depth of water in the micro-basins would be only 3.6 inches (this assumes absolutely no 
infiltration to the existing soils). Thus, with proper construction of gouges in the area, there 
would be no runoff at all from this precipitation event. That said, clean-out or reconstruction of 
the gouges would occur only if the average basin depths were to decrease by natural weathering 
processes to less than 3.6 inches. 

Similarly, using the much larger lOa-year, 24-hour precipitation event of2.6 inches and the 
same 50% basin area, the depth of water in the depressions would only be 5.2 inches. Using an 
even more conservative scenario, if the basin area were to make up only 113 of the total surface 
area, the water depth in the gouges would be only 7.8 inches, which is less than half full of their 
capacity. 

7.52 2 
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Typical Wattle Installation 

Vertical spaclnl dependent 

on slope IIradlent 

Adjacent rolfs shall 

tightly abut or overlap 

Set antlr. waddle In 

firm contact with earth 

Compact eweavatad 
soli on upslope .Id .. , 

I"" Drive stlke unI1l2-3" remains exposed 
Install stake perpendlcul.r to .Iope '"ce 

-----

,/ 

~ 
20' 

~ 
5' 

2il:.li1 
10' 

Inn.1I W 11\ 18" or 24" 

bl wood ~C;')k~i 
Typlcallpeclng be .. d on slope gradient 

INCORPOR TED 

NOV 2 5 20tAt 

Div. of Oil, Gas & Mining 
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SILT FENCE 

Definition 

A temporary sediment barrier consisting of a filter fabric stretched across and attached to 
supporting posts and entrenched. The silt fence is a temporary linear filter barrier constructed 
of synthetic filter fabric and supported by wooden or steel posts. 

Purposes 

1. To intercept and detain small amounts of sediment from disturbed areas during 
construction operations in order to reduce sediment in runoff from leaving the site. 

2. To decrease the velocity of sheet flows and low-to-moderate level concentrated flows. 

1. Set Posts. 

3. Attach Filter Material to posts or 
insert Sewn Pockets over posts and 
extend it into the trench. 

2. Excavate a trench upslope as needed 
along the Ina of uprights to anchor 
IUter fabric • 

4. Anished section: 

Wooden or 
Steel Fence 
Posts ~---f 

From: Virginia Soil and Water Conservation Commission, ~~~ (0) IR(JPO lRA TED ii,:.' 

E~S-PECTIVE: ~ 
r 

~E8 1 2 1%(;; I 
:1 

UTAH (~nlISJON OIL. GAS AND MINn;~l 
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STRAW BALE BARRIER 

Definition 

A temporary sediment barrier consisting of a row of straw bales. 

Purposes 

1. To intercept and detain small amounts of sediment from disturbed areas of limited extent 
in order to reduce sediment in runoff from leaving "the site. 

2. To decrease the velocity of sheet flows from hillslope areas 

• Anchors when needed 

• 

Binding Wire 
or Twine 

Filtered Runoff 

From: Virginia Soil and Water Conservation Co 

Compacted Soil 
as needed to 
prevent piping 

Sediment Laden 
Runoff 

. . . 

UTAH DIVISION OIL, GAS AND .MINI, ,'.i 



~ 7.53 IMPOUNDMENTS AND DISCHARGE STRUCTURES (R614-301-753) 

The Wellington Preparation Plant will conform with performance 

standards outlined in R614-301-750 through R614-301-755 of the state 

regulations . 

• 
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• 7.54 PERFORMANCE STANDARDS (R614-301-754) 

The Wellington Preparation Plant will conform with performance 

standards outlined in R614-301-750 through R614-301-755 of the state 

regulations. 

• 

• 
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7.55 CASING AND SEALING OF WELLS (R614-301-755) 
------------------------------------------

The Wellington Preparation Plant will conform with performance 

standards outlined in R614-301-750 through R614-301-755 of the state 

regulations . 

• 

• 
7.55 1/27/91 
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7.60. RECLAMATION 

See Section 5.40 for reclamation plan description. 

7.62.1 thru 7.62.2 DESCRIPTION OF POST MINING DRAINAGE 

West of Price River 

During reclamation, all structures and facilities will be removed and the surface graded to the 
configurations shown on E9-3342. : 

7.60 

Approximately 310 acres drain through the northwest end of the permit area (Watershed #1, 
see Volume II - Hydrologic Appendix and Drawing G9-3504), to the Price River. The area 
presently disturbed by the Operator is minimal compared to the entire drainage area. Topsoil 
Borrow Area B is located in this watershed. The surface of the area will be graded as shown 
on E9-3342 (including the grading of the diversion ditch) and revegetated. Sediment treatment 
will be provided through continued use of strawbale barriers adjacent to the railroad culvert 
inlets. 

Culverts beneath the plant railroad system will be removed and the surface regraded to 
maintain drainage to the culverts beneath the D&RG Railroad Mainline. The fills constructed 
for the plant railroad system will be contoured to blend to surrounding areas. The Dryer 
Sediment Pond will provide final treatment for runoff from Watershed #4 during reclamation 
activities. When reclamation is considered successful in accord with the success standards, the 
decant structure for the Dryer Sediment Pond will be removed and the pond graded to blend 
with surrounding areas and revegetated. 

Watersheds #5 and #6 include the Plant Sediment Pond and outlet channel. The Plant Sediment 
Pond and outlet channel will be maintained to provide treatment during reclamation. When 
reclamation is considered successful in accord with the success standards, the Plant Sediment 
Pond and outlet ditch will be graded to the configuration shown on E9-3342, where all drainage 
will pass through the culverts under the D&RGW mainline. The dike for the Plant Sediment 
Pond will be graded to blend with surrounding areas and a reclamation channel will be 
constructed through the area of the Plant Sediment Pond to convey storm runoff from tributary 
areas past the Refuse Pile. Hydrologic and design computations for the proposed reclamation 
channel are provided in the Hydrologic Appendix Watershed #5. 

Drainage around the reclaimed plant refuse pile will be provided on the northwest by a 
reclamation ditch through the existing location of the Plant Sediment Pond, on the northeast by 
Ditch DD-4, and on the southwest by a reclamation channel along the toe of the refuse pile. ) 
As shown on Drawing 536a, the surface of the ground around the reclaimed plant refuse pile 
will be sloped away from the pile to the reclamation ditches to prevent ponding at the toe of the 
pile. Design computations are provided in Hydrologic Appendix Watershed #6. 

East of the Price River 
When the Upper and Lower Refuse Basin is reclaimed, two diversion ditches will channel the 
runoff from undisturbed areas around the regraded surface (Watershed # 10 and Watershed #7, 

10/23/96 



As shown on Drawing 536a, the surface of the ground around the reclaimed plant refuse pile will 
be sloped away from the pile to the reclamation ditches to pFe¥elltpood-ing'7tt ~tO'e o'fLfi ile. 
Design computations are provided in Hydrologic Appendix f~1}:@1~~ (() li~, A TED 

1 EFPECTIVe: 
East of the Price RiV¥ r - ., I ntI I 

~ Fe""' 1 1" • v \ I 
Th t ·lb I h b d . db d·ffi ). h ~ d " -At5 'j~~ • . j e OpSOI orrow p an as een etermlne y two I ercnt met s. fi wor t-case scenano IS 
included to represent the existing conditions in the permit akea as OD R4s-a-ate-a-rtd wiH used asl the 
basis of bonding calculations. This scenario affects the findl draina _ e and i ~hQ ,. 
cross sections of the ditches and borrow areas in Drawings 2.4 !m , 2~~ - . ~L2 . 41~B I? . ~~2, 
2.4I-C I, 2.41-C2, and 2.4I-D 1. A best-case scenario is also indutied-io· ac:Colm fer tile approved 
operation of Covol ' s wash plant and refuse pond mining plan. This scenario serves as the basis for 
the release of a part of the permit which formerly contained one of the previous potential topsoil 
borrow areas. Together, these methods will provide for whichever is the final reclamation plan for 
the permit area. 

When the Upper and Lower Refuse Basin is reclaimed, two diversion ditches will channel the 
runoff from undisturbed areas around the regraded surface (Watershed #10 and Watershed #7, see 
Volume II - Hydrology Appendix). These two ditches are labeled Permanent Diversion (located 
along the east side of the Upper Refuse Basin) and Lower Refuse Basin Diversion Ditch on 
Drawing E9-3342. 

The Permanent Diversion ditch is an existing ditch which conveys drainage water around the 
Upper Refuse Basin to the Siaperas Ditch. During reclamation, of the worst-case scenario, 
topsoil will be salvaged from Area D, through which the Permanent Diversion currently passes, 
so the cross-sectional configuration and flowline of the ditch will change. The resultant cross 
section will be triangular, with very shallow side slopes over most of the length of the ditch. 
During the design event, 161 cfs, the flow width will be about 222 feet, with maximum depth at 
about 0.8 feet . During more frequent, but lesser events, flow widths and depths will be 
substantially less. At the upper end of the Permanent Diversion where the channel transitions up 
to the natural drainage, gradient will be increased to about 2 percent, with subsequent reductions 
in flow width and depth. In essence, the flow path will be in an expanding reach as it progresses 
downstream from the natural channel, through the steepened reach, and toward the Siaperas ditch. 

The Siaperas ditch will also be reconfigured as necessary to accommodate topsoil borrow 
operations from Area E. Its flow path will essentially begin a gradual contraction progressing 
toward the lower (west) end where the Siaperas Ditch will not be altered during borrow or 
reclamation operations. During the design event, 345 cfs, the flow width will range from 161 
feet on the east to 41 feet on the west. During all events, however, the reconfigured flow paths 
of the Permanent Diversion and the Siaperas Ditch will continue to direct runoff toward the north 
and then west, away from, and around, the Upper Refuse Basin, and will prevent runoff from 
contacting reclaimed refuse materials. The wide, shallow flow paths and the shallow cross 
section slopes will be revegetated with plants that are suited to higher precipitation zones which 
thrive 

7.60 2 2/13/98 
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j EFFECTiVE. 

when there is additional moisture. Silt fences will be placfd paral I to the chaIfile s t provid 
sediment control. II 19 "Q t?\,...,'1 

I 
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Design velocities in all reconstructed reaches will be non-erosive, 1st a oreqna.he 4.21 fp . 
The design for the transition between the Permanent Diverh o , ~ el l\a I : ar is 
shown on Drawing 2.41-D1. The rock will be graded wit~ a elso of about one fOQt; JL~i!l be 
placed to conform with the channel cross section, and will ex en u a e 0 a 
minimum depth of two feet. Excavation will occur prior to rock placement as needed to maintain 
the channel's capacity. The necessity for filter blanket will be determined during reclamation, 
and will be based upon the particle size of the substrate. The effectiveness of the rock in regard 
to minimizing headcutting will be monitored until bond release . Maintenance will be performed " 
as necessary to protect the undisturbed channel from excessive erosion, and to protect the adjacent 
reclaimed areas. 

The Lower Refuse Basin Diversion Ditch is a permanent diversion proposed to channel runoff 
from the undisturbed area away from the reclaimed Lower Refuse Basin surface (see 
computations in Watershed #7 .for Volume II - Hydrology Appendix). This ditch will outlet into 
the Clear Water Pond during revegetation of the Upper and Lower Refuse Basin so that the 
impoundment can be maintained for sediment treatment during revegetation. When revegetation 
is successful, the Clear Water Pond will be reclaimed (see Drawing E9-3342) and the diversion 
ditch channel extended to discharge directly into the Price River. During revegetation of the 
regraded Clear Water Pond area, strawbale barrier (or ~qual sediment filter) will be maintained 
until successful stand of vegetation is established. 

The surface of the refuse disposal area (coarse slurry pile, Upper Refuse Basin, and Lower 
Refuse Basin) will be regraded as shown on Drawing E9-3342 to promote drainage and 
revegetation. The final reclaimed surfaces are designed to be stable with acceptable erosion rates 
(see soil loss estimates in the Hydrologic Appendix). 

The Pumphouse and deep well will be demolished, graded and revegetated in accord with the 
plan. Strawbale barrier (or equal sediment filter) will be maintained until successful stand of 
vegetation is established. Once revegetated, the sediment filter will be removed and surface 
runoff will course into the Price River. After the Clear Water dike is graded, surface runoff Will 
pass through a culvert under the county road to the Price River. 

Revegetation success standards are discussed in the Section 3.41. The Operator will 
sample surface water inflows into sediment control structures. When inflows meet effluent 
limitations and revegetation is considered successful, sediment control structures will be removed. 

The area is generally flat both east and west of the Price River. When sediment control 
structures are removed, surface runoff will course toward the Price River from all areas. 

All runoff from the reclaimed areas west of the river must pass through culverts under the 
D&RGW mainline. Because the area is flat, flow velocities are not expected to be significant. 
Drainage channels are expected to be stable and erosion will not be significant. 

7.60 2a 2/13/98 
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