CHAPTER 7

GROUNDWATER HYDROLOGY
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7.1 GROUND WATER HYDROLOGY

7.1.1 SCOPE

The scope of this study consisted of an investigation of the ground
water hydrology in the Trail Canyon area, following the Utah Division
of Oil, Gas & Mining (DOGM) permit application guidelines. Informa-
tion on existing ground water resources and regional ground water
hydrology was compiled from availablte literature, personal communi-
cations, and site investigations. It should be noted that {imited
information is available specifically for the Trail Canyon area. This
is the site of 3 old coal mines, all of which are now abandonded
and inaccessible. There is virtually no historical data corcerning
mine water available on these old mines. Ground water resources
are also very limited in this canyon; therefore, this review will
concentrate primarily on the existing, limited data and available

data from the active mining in the nearby Bear Canyon.

7.1.2 METHODOLOGY

This section outlines the basic methodology of the ground watzsr hyd-
rology investigations. The major tasks constituting the general ap-

proach are listed below:

1. Literature Review - Published information on the geology

and hydrology of the general area was collected and reviewed.

The sources of the information included U.S. Geological Survey
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investigation report, data obtained by Co-Op, and data from
prior mining and engineering investigations in the general

area.

2. SITE SPECIFIC INVESTIGATIONS - An on-site examination
was made of the limited ground water resources 1in Trail
Canyon area. A review was also made of the hydrologic
monitoring data in an effort to determine the primary source
of the 1intermittent flow of Trail Creek. Finally, the past
and post-mining operations of the site were examined for

potential impact on hydrology.

3. MONITORING PROGRAM - The need feor a ground water
monitoring program was assessed. Monitoring of 7 different
locations, including 5 spring locations, all shown on plate
7-1 will be made on a regular basis as defined 1in Section

7.2.4.
7.1.83 EXISTING GROUND WATER RESOURCES

Unlike Bear Canyon, ground water in Trail Canyon is very limited,
and appears to exist mostly in unconfined conditions, except for
the smalil spring Jlocated in the old portals. Data indicates that
the flow in Trail Creek is 1ntefmittent, and has as 1its major

source,
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snowmelt and direct runoff. The unconfined ground water in the upper
reaches of the canyon may exist for short periods as local perched
zones, and in shallow alluvial deposits and colluvial and residual
soil deposits near the ground surface. These areas may appear as
seeps, where localized, but are not found to be consistent in flow
or .quality. The vast majority of the surface flow in the canyon ap-
pears to be generated more directly through overland or shallow

subsurface flow from snowmelt or direct precipitation.

The only ground water that appears to be generated from a confined
condition is in the form of 2 small springs in the power part of
the canyon. One spring is located on the north side of the canyon
in an old abandonded portal in the Hiawatha Seam. The other is
located on the south side of the canyon in one of the old Community
Mine portals, also in the Hiawatha Seam. The flows from these springs
are approximately 5-8 and 20-25 gpm, respectively, and have remained
fairly consistent over many years that residents have lived in this
canyon. The source of the springs appears to be the underiying Star-
point Sandstone, which is recognized as an important regional aquifer
in this area. The springs are captured at their surface source, and
used for culinary water at the townsite. Any water not used overflows

at the pumphouse and flows down Trail Creek.

7.1.3.1 REGIONAL GROUND WATER HYDROLOGY

Danielson et. al. (1981) presents the results of themost recent U.S5.G.S,.

hydrologic studies in the Huntington Creek drainage with emphasis on



the coal field areas.

The occurrance, availability, and movement of ground water in the
permit and adjacent areas is controlled by structural, stratigraphic,
and topographic factors. Snow melt is the source for most, if not
all, of the ground water in the study area {Danielson, et. at., 1981).
The same report states that, for the Cottonwood-Huntington area of
this report, available data indicates the Star Point sandstone and,
Iocally; the lower part of the Black Hawk formation is indicated
to be an extensive aquifer. The same report states that many of
the large springs in the general area issue from this aquifer, inclu-
ding Bear Springs where it has been faulted. Datg obtained from
receﬁt Co-0Op investigations in nearby Bear Canyon indicates minor
to no perched water within the lower portion of the Blackhawk Forma-
tion and essentially no ground water in the underlying Star Point-

Blackhawk aquifer.

In general, the strata of the Wasatch Pateau yield little groundwater.
Overall, these strata have low hydraulic conductivities and specific
yields have been measured between about 0.2 and 0.7 percent. Poten-
tial yields from individual wells have been estimated between 5 and
- 50 gallons per minute (Price and Wadell, 1973). The higher vyeilds
come from strata like the Star Point Sandstone. Yield from some of
the perched water zones could also be high locally. However, because
of their limited distribution, perched zones probably cannot supply

dependable amounts of water over long periods of time.
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Groundwater recharge seems to occur in upland areas from snow melt
and discharge in low areas as stream, spring or seep flows (see
Section 7.2.2.2). This is confirmed by hydrogen isotope {deuterium)
studies in the Huntington Canyon Basin, conducted by the U.S. Geolo-
gical Survey (Danielson, 1981). This study showed that rain water
in the basin contained deuterium values that ranged from 54.4 to
-84.6 and averaged -75.3, while snow samples contained deuterium
values that ranged from -121.2 to -147.1 and averaged -136. ODeuterium
samples were also taken for spring and stream samples and showed

that most if not all of the groundwater is derived from snow.

See Figure 7.1.-1 for the General Stratigraphic Relationships of Geolo-

gic Units in the Trail Canyon Permit Area.

7.1.3.2 MINE PLAN AREA AQUIFERS

As mentioned earlier, there are only 2 small springs issuing from

the Starpoint Sandstone outcrops in Trail Canyon. These springs are

located in old portals, and likely are the collective result of all
of the water encountered in the old mines. It is likely that the source
of the water is in the Starpoint Sandstone; however, it could be

from smaller perched aquifers within the mining area. Springs occur-
ring within the Starpint Sandstone in the surrounding area are gen-
erally much larger than those occur'r'ir‘\g in Trail Canyon; however,
the consistent nature and longevity of the Trail Canyon springs indi-
cate that they are fed by a regional aquifer such as the Starpoint

Sandstone.



System

Series

Formations
and members

Thickness
(feet)

Lithology and water-bearing characteristics

Quaternary

Holocene and

Pleistocene

0-100

Alluvium and colluvium; clay, silt, sand,
gravel, and boulders; yields water to
springs that may cease 10 flow in late
_summer,

Tertiary

Eocene and »

Paleocene

Flagstatf
Limestone

10-300

Light-gray, dense, cherty, lacustrine fime-

stone with some interbedded thin gray
and green-gray shaie; light-red or pink cal-
careous siltstone at base in some places;
vields water 1o springs in upland areas.
(See table 9.)

Palieocene

Cretaceous

North Horn
Formation

800%

Variegated shale and mudstone with inter~
beds of tan-to-gray sandstone; all of
fluvial and lacustrine origin; yields water
to springs. {See table 9.}

Price River
Formation

600-700

Gray-to-brown, fine-tocoarse, and con-
glomeratic fluvial sandsione with thin
beds of gray shale; yields water to springs
locally.

Castiegate
Sandstone

150-250

Tan-to-brown fiuvial sandsione and con-
glomerate; forms cliffs in most exposures:*
yvields water 1o springs locally.

Upper
Cretaceous

Blackhawk

Formation

600-700

Taq—g_o-gray discontinuous sandstone and
gray carbonaceous shales with coal beds:
all of marginal marine and paludal origin:
locally scour-and-fill deposits of fluvial
sandstone within less permeable sedi-
ments; yields water to springs and coal
mines, mainly where fractured or jointed.

Star Point

Sandstone

350-450

Light-gray, white, massive, and thin-bedded

sandstone, grading downward from a
massive cliff-forming unit at the top to
thin interbedded sandstone and shale at
the base; all of marginal marine and
marine origin; yields water to springs and
mines where fractured and jointed.

Masuk Member

Mancos Shale

600-800

Dark-gray marine shale with thin, discon-
tinuous layers of gray limestone and
sandstone; yields water to springs lotally,

* General Stratigraphic Relationships

Units in Trail Canyon Permit Area

* From Danielson,

et.

al.

(1981)

N

of Geologic

Figure 7.1--1



Our interpretation of the local ground water regime is that the Bear
Creek fault and, to a lesser extent, the fault through Birch Springs
are effective in draining the Star Point-Blackhawk aquifer through
the Bear Creek drainage. Spring characteristics of the Starpoint-
Blackhawk aquifer are represented by Figure 7.1-2 (Danielson et. al).

The maximum discharge corresponds closely with the period of maximum
seasonal runoff. Figure 7.1-2 also presents the maximum discharge
for Bear Springs with a peak considerably later in the season. It
appears from this that the springs emerging from the Star Point-
Btackhawk aquifer respond quickly to surface runoff due to ready
access to the aquifer through vertical joint systems, etc. The delay
of maximum discharge of Bear Springs is due to its fault control

and to receiving its major supply of water from higher site elevations

north of the permit area and to delayed recharge from snow melt,

(i.e. relatively flat topography at upper drainage portions in deeper
soil cover which decreases surface runoff). Hydraulic connection be-
tween the Bear Spring fault and the adjacent fault to the west allows

discharge to the surface at Bear Springs. This could account for
the fact that a large percentage of the available ground water in
the general area is discharged in Bear Canyon, and since Trail

Canyon is located west of the above mentioned faults, it receives
(and thus discharges) a much smaller amount of the available water
from the aquifer(s). See Figure 7.1-3 for a general overview of the

fault systems and spring locations in this area.
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Curve A: Discharge of Spring (D-17-6) 23aaa~S5l, Water Year 1979 (Danielson, et.

al., 1981)*

Curve B: Discharge of Bear Creek Spring, 1983-84.

* presented by Danielson, et. al., as representative of springs issuing
from Star Point-Blackhawk aquifer.
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7.1.4 GROUND WATER DzVELOPMENT AND MINE DEWATERING

The 2 small springs issuing from the portals in Trail Canyon have
been developed by Co-Op Mining Co. and are presently used as the
culinary water supply for the townsite. There are no plans to devel-
op any additional ground water sources in this area. All of the
mines in this canyon are abandonded and sealed (or inaccessible).
The only water issuing from the mines is the above mentioned springs
that are captured and used as culinary water. No further mining
is planned in this canyon; therefore, there are no plans for any

mine dewatering.

7.1.5 AFFECTS OF MINING OPERATIONS ON THE GROUND WATER HYDROLIC

BALANCE

The mining operations in this canyon are finishgd, and all_por*tals
are sealed or inaccessible. There are no available data as to the
amount of water encountered in past mining; however, the small flows
issuing from the fower most portal sites indicate that the upper mine
was relatevely dry, and the lower seam mines had only minor amounts
of water. Based on this, it is unlikely that mining has had a signi-
ficant impact on the ground water hydrology in the past. This area
is scheduled for final reclamation in 1986. At that time, Trail Canyon
will be used only as a townsite, and no further mining or mining
related activities will occur there; therefore, there will be no further

impacts from mining on the ground water hydrologic balance.
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7.2 SURFACE WATER HYDROLOGY

7.2.0 SCOPE

The purpose of this section is to provide information on the surface
hydrology characteristics of the Co-Op Mining Company's Trail Canyon
Mine permit area and the surrounding region. This section will also
present a plan for complying with the requirements of the regulations

of the Division of Qil, Gas & Mining and the office of Surface Mining.

Information from field reconnaissance and a review of data from
various sources was used in compi.ling this surface water hydrology
section. Data sources included information from the ¢Co-Op Mining
Co., reports by the U.S. Geologicai Survey, UE: Forest Service,

and mine application permits on file with DOGM.

7.2.1 REGIONAL AND ADJACENT AREAS

The San Rafael River Basin of the Upper Colorado River Region is
generally classified as an arid basin. The upper drainages along
the Wasatch Plateau receive enough snow precipitation to be classified
as semi-arid to sub-humid with the amount of precipitation increasing

with altitude.

There are eight major reservoirs in the basin. Seven are mainly
for irrigation with a total capacity of 85,000 acre-feet and one,

with a capacity of 30,530 acre-feet, is used as the water supply for



a power plant. Diversions during irrigation season, April to November,
from Huntington, Cottonwood, and Ferron Creeks nearly deplete flows
downstream from these diversions. The flows downstream during this
period are mainly irrigation return flows along with some groundwater

seepage.

At points of major diversions on the Huntington, Cottonwood, and
Ferron Creeks the water quality is excellient for irrigation, with
dissolved-solids concentrations of less than 500 milligrams per liter.
But water at the mouths of these creeks has markedly larger dissolved-
solids concentrations. This is mainly due to two factors: 1) in the
area between major diversions and the mouths of the creeks, they
cross a belt of exposed Manc@s Shale 10 to 15 miles wide, 2) this
area Iis also where practically all the intensive irrigation in the

San Rafael River Basin is practiced. (Mundoff, 1982)

The upper drainage of Huntington Creek encompasses about 200 square
miles of maountainous country in the Wasatch Plateau. About 90 per-
cent of the area is higher than 8,000 feet. The average channel
gradient along the stream in the area is about 100 feet per mile.
in its lower reaches the stream is in deep, narrow canyons, and
surface relief between the stream channel and the top of adjacent

canyon walls is typically 2,000 feet or more. (Danielson, 1981)

7.2.1.1 QUANTITY AND QUALITY OF SURFACE WATER

According ta Danielson, "...about 65 percent of the annual discharge



at the Huntington Creek station (0931800) occurs during the snowmelt
period {April-July). Because most of the streamfilow is derived from
snowmelt, annual discharge at the guaging station correlates will
with the April 1 snowpack water content,'" as shown in Figure 7.2.-1.
Figure 7.2-2 shows the discharge rate into Huntington Creek of the
Tie Fork and Crandall Canyon streams, both major tributaries to
Huntington Creek. Approximately 80 percent of the discharge from
these streams is during the snowmelt from April to July. Table 7.2-1
is provided to show discharges on a daily basis for a few vyears,

w.ater years 1966-70 (Water Supply Paper #2125).

As part of the Danielson study, chemical analyses were performed
on selected surface water samples from the area. Table 7.2.-2 is
a tabulation of the results. |t should be noted that none of the

analyzed chemical constituents were found in concentration that
exceeded the drinking water standards of the U.S. Environmental
Protection Agency (1976). Danielson also noted that, "The predominant
dissolved chemical constituents in water in Huntington Creek upstream
from guaging station 0931800 were calcium and bicarbonate...The
predominant dissolved chemical constituents in water in tributaries
Huntington Creek were usually calcium, magnesium, and bicarbonate.
However, during periods of base flow the concentrations of suphate
in water at the mouths (of the tributaries)...were significantly higher
than sulphate concentration in water in Huntington Creek...Water
from the Star Point commonly contains slightly higher concentration
of both dessolved solids and sluphate than water from younger rocks

in the area."
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TABLE 7.2-1

$9312008 MUNTINCTON CREEK NEAR MUNTINGTON, UTAM

1.4 O, eolat 32°22°177, Jomg 111°03°437, In SWMANEASER sec.$ T.17 S., R.¢ E,, Emery County, om t bank 300 ft
oc:::vhei).dwntrul fvom :nn read bl'hn. 1 elle M'lltel; (ron n;n Cueh: snd 7 alles nevthwest of Huating-
ten.

DRATNAGL AREA.~-190 sq mi, approximately,

PERIJD OF RECORN,--May 19 e s'cpu-b" 1917, Octeber 19108 te Nevesbar 1920 (fra atsry), April 1921 te

May 1830, Octeber 1230 te Septemher e,

Al

30, 1013,

oL RS - . €,210 ft {frea river-prefile map), Prior
CASS . --Water-stage recorder, Altitude of gage is ¢,2 { P et a

aonvecording gage 5 U scvastresa ot differeat datua, Moy 1, 1913, te Sepe, 10, 1917, wat
site 93 ft upstreas at same Jatuvm a5 preceding gage,

AVERAGE DISCIARGE.~+§3 yesrs (121017, 192129, 1830-70), $6.7 cfs (70,080 acte-ft per yesr), .

EXTREMES, ceMazinuns and ninimuas (discha jn cubfc {eot per second, gage Reight in feet),

Annual maxisus dischatge (°) snd peak discharges sbeve base (400 cfs), water years 1386-70

Date Time  Disch, C.M. Dste Tize Disch, G.H, Date Tine Disch, C.H,
Jely 11, 1364 1380 a7 3.97 May 30, 1948 2300 124 “74 Sept.10, 1%34% D00 187 .43
June 19, 1968 0180 sS4 (391} Sept.1S, 19t 1300 0 4,38
Mar 22, 1967 2230 08 4,42 July 30, 1981 - 2038 1,840 6,33
Sert. A, 1%6Y 2lo@ 558 4.34 Ang, 3, 1968 173¢ 402 3.9 May 1%, 1870 D100 w7 l.,l
Sept. &, 1387 1100 182 4,33 June 10, 1970 1700 (13 4,43
May 13, 1969 1304 117 “n
Xay 31, 1383 400 52 L3 July 13, 1368 1300 (X1 4,38
Annusl minimus discharge, vater years 1946-70
wgr yr Date . Disch. [-51% ¥er yr Date Plach. G.M,
1386 Mar, 3, 1386 . n .87 1969 Jen, 24, 196% 1.2 1.70
1987 Feb. In, 1962 6.1 1.9¢ 1970 Fed. 19, 1970 s.7 1.04
1588 Rev, 37, 1947 .. 12 3.03

Tertod of record: Manimum discharpe, 2,500 cfs Aug, I or 3, 1930 (gage height, 7.5 ft, {ros flecdmark],
from rating curve extended above 600 cf3s; minimum recorded, I cfs Nov, 5, 1926,

REMARKS, --Records good eacept these for vinter periods end those for perleods of me gaze-helght vecard, which are
fair. Smail diversions for irrigaties avove station, Including traasmountsin diversiens 1o tributaries of
San Piteh River (Scvier Lake dasial. SI{ght regulation by small rvescrvoirs sbove station.

REVISIONS, -+¥SP 1925: Draisasge area,

BISCHARCE, IN CUSIC PEET PER SECONO, wATIIR YEMR OXCTOSEA l!‘ti T0 SEPTEPGLLIR 1944

oAy (44 nov L 113 JAN (41] na Ars vy Jun nn, we e
13 n ” n bl » tid T 147 130 143 n? T
4 (33 3 3 » 3¢ 27 ” 124 124 i1se (34 "
3 2] b 13 p1J n 30 2 101 192 1e3 148 7 3
. 10 b3 pL] 3 3 % 2 108 136 143 108 36
3 T 3% 3 3 3 x " F244 . 181 [ 7
13 1 3 3 3% “0 3 128 183 132 (23 s
7 ™ 3 3 36 L3 pI3 240 141 EL3) 1 10
L) 1 3 3 34 0 3 135 s e T s
k4 1 " » 3 38 » 2463 lss 132 13 31
18 k2] » » 3 3 114 284 133 120 1 30
3 -0 13 3 23 ”n 293 148 138 19 [
12 0 36 » 22 3 nt 13 128 Ty (3}
13 (3] 3T 3 n 3 187 12 110 e 1
(13 t1] 3% 37 20 L1 12 132 103 1Ll .2
is 0 3 n 13 .l 162 181 103 1 (2]
1’ [ 13 3 3 »n 1 Al 1341 160 103 (3% s?
134 (13 s " pil 20 n 182 L2 106 (3} 33
is 2 » 3 23 n n mn 148 160 (13 k1)
ie (.3 b 24 .0 23 p24 3 182 isL w1 s "
20 " 13 4 21 n 3r (124 143 ” (23 124
n s? 34 a 27 13 bi4 s 132 152 *" b4l 31
2 134 pL ) a1 n P4 » 110 112 1% . Te n
) tx) .8 3 23 ks 33 106 "2 148 *” 3 "
2 6 bad » » 2 »b 133 182 14y *% 32 0
3 k1] 3 n 3 : 0 > e 182 13 [} b2 4 .8
s o2 3 33 13 28 i1} 148 146 138 " 94 (34
1 (3] 28 ” 3 29 “ 132 i1 1. ”"” 31 .9
e 3 23 3T 3 T O 130 1) 12 " as 33
Ead 37 2 3 M eemcee st 150 130 128 ” [1) s
» 31 b1 .0 3 —— t1] 1e0 148 132 101 32 3
n 34 — e $13 M — A »wr —— ” 40 eeecee
TovaL 1032 Te1le 1.8} Tel?8 Jedde 3.1 So24a8 32493 20396 1,703
ng an 33. 3ol 1) 1.7 113 1 142 1) Y60 S6.4
mar hd ot b1 L) 180 194 162 139 12 RL
3L 3 3 bi4 114 1 14 n 1" 132 126 " a8 at
AC-FT 3eTe0 2.0%0 o220 2.0%0 o380 24320 bodat tis090 8.420 44930 4870 34300
CAL YR 1903  TOTAL 47,124 in 139 RAK 644 Rim 1S AC~F1 9T.a08

wf& YR 1968 TOTAL 28,092 REAN  TT.0 RAL 286 LILIRL] AC=FT 33,720
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TABLE 7.2-1 Continued

92310060 ININTINCTON CREEK NEAR HUNTINGION, UTAN--CONTINULD

OISCHARGE, 3N CUSIC FEET PEA SICOMO, WATRR YE4a OCTONEA 1946 TO S£PTLRAER 1987

(134 ot nov (114 Jam ({1} man ara mav Jun o aus ser
1 32 24 b ¢4 134 b24 1% 3 s 3%y PLTY 132 110

2 13 26 24 1e 1 .23 3 [+ PLTS 3 [$33 e

3 T3 26 28 1 1e ar 3¢ i3] a2 13 13 ”

. 37 24 1] 13 1 27 3 134 1133 220 124 ”

s .3 P2 b2 134 1s 27 3 3 3 00 114 "

[3 40 24 30 19 1¢ 24 b3 . 33 108 11 (3

7 . p2 1 2 2 1 10 a8 3e v 38 e 11 (1]

s 3 n ti4 1 17 23 al 1oe 334 148 12 18¢

. 2 n e 19 1 n 3 12 i 130 2 118
10 32 28 0 1e 20 26 3¢ 133 308 143 nse a
1n 3”2 27 20 1e 1 1 1) 124 3t 148 120 "
12 32 28 20 134 1t % a0 034 33 130 118 3¢
13 3 24 20 (3] 17 30 b2 4 0 i3 1) 130 11s e
14 3 E3d 20 59 " tad 3 " 39 134 110 %
13 3 27 2 i 1" i1 .0 " 3k 139 10 a3
1 1] t4d t24 20 e is n s 3es it 120 34
11 £44 27 20 iw 1?7 3 . 3 178 Lre L3
1 2 2 20 3] 18 n . 339 148 e 3)
1 7 24 20 i 17 3 k24 38 137 118 3
0 r34 2 2@ & 11 n "% P13 12 11 k13
b4} 134 b1l 10 n 13} 3t - 4 3T 1ne s .t
12 1Y 2 134 bE3 1] n .l 443 p21) 3137 120 70
13 7 23 134 112 14 » " 4%) pI Y 130 12¢ "
26 134 s 1y 13 1e 33 134 3 Jee 13? 1te '
13 27 134 1 12 20 3 3 437 }13} 181 i1s e
EL n 24 19 12 n 3 b 13 a2 342 139 116 'y
b24 Ead E1} ie bed 3 b13 b1} 43 32 1) 126 (3]
ELd 17 23 134 2 2 3 [13 (X3 31 137 122 (X3
29 b4 1 1 2 ——— " [ 24 A a9 132 i1s 3
pl] 23 2 1e k3] —— 3 E1] ats Eal} (33 122 (3]
n 3 ——— i3] 13 — 3 — 382 hanattd 19 12 ———
T0T4AL 1.670 T4 (11} 823 s "2 L2170 T892 16,13 3.030 Jo200 T.178
nean 34.8 23.0 20.¢ 8.2 i8.4 31.0 2.3 243 a3 102 22 Tlad
»ax 73 29 0 13 24 37 . asy b 208 139 s
(IL] 1? i 1 3e e 38 1o 32

3 it s 38
AC-FT 2,120 .lea90 l1e2v0 1e240 1.020 1,0 20320 13,000 20,300 9900 Te3c0 4,328

CAL YR 1984 TOTAL 26,301 sEaN TR, RAX 286 nin 17 AC=FT 32,360
TR YA 1947 TOTAL 3es754  MCAN 95.2  MAXK 493  mIN 14 AC-FT 48,930

OISCHANCE, TN CUMIC FEET PER SECONO, MATER YEAR OCTOBEM 1947 YO IEPTERRER jves

bay oce wov 1114 Jan 1423 nan 343 niy Jun JUL a6 sEP
1 s 29 19 i 22 b1 4 ‘e 114 e 111} tes (3]
2 b 2% is n pL n 30 tes 3y 17e 123 n”
3 33 ki) is 134 1 n 43 E1 3% $es i6s ™ M
. 33 3 10 13 22 1 bad 18¢ 308 1e} (3] [ 24
3 3 »n 28 e n it “ 201 L3 {Y 13 10 *?
L3 8 27 22 it n n al m 426 130 (3] ”
T 123 s 22 18 22 32 36 19 943 1368 * se "
L] 33 26 23 e 2 n s 17 497 1. 14 ) r*
* 33 26 23 18 n 30 L3 184 a3 137 B Y} 108
1 3 E24 3 1. 2 3 30 i t124 1 k4] 106
1 2% t2 ) is 17 E i a2 164 30s 124 " 100
12 pid 3 a 2 b3d "0 282 38e 114 " 12
13 e 3 18 12 n 33 it A3e (1% [ 2] 112
1a 26 23 1. 2 E4d a3 168 asl 104 104 112
1s I t2] 0 2 s L3 134 a4y ie s ar
113 .7 24 n 20 22 30 st 157 1 t22 &0 (24
17 L34 s 104 n 22 30 (3] 139 asl 122 st L1y
t1e ar 23 20 *n 7 9 L13 19 ey 12s .0 L 13
1 . 1 n b} Q tad a? e 30 12 3o "
0 3 e 17 £33 22 26 a7 m ) 12 (X3 (¥}
21 - 4% 24 21 s 3 téd (24 303 (334 1es (33 13
2 a3 1 0 n 24 2 (3} a3 423 152 a1 .
E2] 43 2 1t 1t 24 30 [3] pLH 32 111} 31 Te
24 a3 3 s n 23 30 123 304 pITY 13 a3 e
3 . 2¢ 11 12 T 32 (13 me e 137 3 Te
1L 36 16 13 22 28 32 41 304 218 133 s Te
T 3 17 20 22 29 30 (3] R 1L} 26t 13e (3] 7
28 2 e 2t 3 2¢ 32 133 san 238 1) .t 7
tid 1 0 12 2 30 3 13 514 230 112 (34 20
3 td e n 11  eecees 1 " 3e0 EaR} 183 . .2
1n M eeenas 3 2l e #) emeemm 3 e 1te 43  ereewe
107aL 123 43) a2 (344 *"»T 1332 8201 13,048 208 L1324 2e0CH
"tan 8.2 1.1 1.7 3.4 30.¢ 31.1 28 33 138 0.2 .8
"AX 2 3 12 3 3 ,”" 382 o2 108 (KXY 12
®in 113 re 3a s mn 104 )

. i 1 b2 4 (3]
ACeFY o040 Teteo 1.300 t.210 1e930 taom0 3e040 144430 23,400 0.070 40320 3.17%

CAL YR 1987 TOTAL 33,070 AN 36,2  war %)  Kiw {4 ag-si 40,810
WL YR {948 TOTAL )6,978 »CaN tot nax 4246 nis te AC=FT T3,3%0

© MOTC.~~NO CALGE-HEICNT RECORD GCTe 9 T0 NOV. 84 JAN. & TO FCB. 34.

7-22



TABLE 7-2.1 Continued

09318008 NUXTINGCTON CREET MEAR KUNTINGTOM, UTAN--CONTINULOD
OBICHIACE, IN CUBLIC FEET PER SECOMD, VAIEA TEAL OCTOSLR 1948 1O SEPTERGER 1949

oav oct "oV (144 Jam (d 1) LY arn nay aum 2L s t114
1 ” 1?2 3 2 2% 3 2 3 s 1114 ()

2 T ” 15 2 26 )0 [3) 1) 3] 134 1ol (3}

3 (1] " ) e 28 28 (13 (3% [32] 130 L L I 3

4 Te b 1) 3 Ed) 26 n .0 a0 A0 148 104 e

3 n n s EL] " b1} (1] (13} P11 st [1-24 [2)

. (13 32 26 L4 13 s Te 02 Ty 1318 * >}

L [1) 1 26 24 i n (33 824 34 13 ”"” s

L] L2 1 kL) 26 24 2 b A s bR H 161 tio e

’ (3] e EL] 26 24 tts k) t3]) e 13e 109 3
10 (3] 32 2 1 tL] 1) (13 (3]} ball 1% 110 101
" (3] 28 26 26 bL3 21 T4 1 152 e 1
t2 a) 30 26 2 27 e " 131 1sa 1310 (24
13 43 3 {3 " 1r 23 ”" ny 148 tet 1Y
1. (1) 24 1% LY 2t % (1 ) lag LY «)
i3 A t1) 26 26 ba) 29 12 pRAL) 13 " o1
113 (1] 28 1 24 b4 I " 343 e 137 2
13 Ts % L3 EL) Rl 33 (21 3354 mn 1) (2]
1e Te 29 26 s 2 » " 389 280 13 42
ie n n 13 18 0 3 " bALY ALY 130 «9
10 (13 R {3 26 13 3 3 109 36y 224 i1} ] 3¢
n [ 2] 24 26 ELl " b 13 14) 439 Ny 132 2 o2
22 (1} 2 28 26 30 3 n? 37 19% 128 10 3
13 (1} 3o t3 s kL 3 223 513 1310 100 (3] s
24 o1 2 1 E1) n 38 238 03 mn 102 (14 o4
P41 (1 2 bEd t 30 $1) 18 3is 3 1ot (14 "
26 3 " 1 2 2 3 e 359 23 b (1] AL
2t " 3 28 s 3 34 1% N 1y " .3 3
2 bad t3) 26 24 32 a0 199 400 04 " e s
2¢ b 1) ) 2¢ " eece a3 D st n (3§13 T4 "
b1 T0 3 26 FL] htaad i 4t "7 e 184 120 3 [ 13
p 1} Te Eataesd I 26 Ehtanband 50 ————e ELY R S et 106 (3 ——
10Tt 2,103 933 a0t nes Tes 14012 3.027 iT.109 [ PR 11} LTRERS 2708 3739
mEaAn aT. 3.0 .0 Va4 32.4 121 s 284 i) 8.4 3.4
AR . 12 e 32 30 mnr 459 a8y (341 112 1et
BN n 2 31 100 a7 [3) 3

30 3 2
AC~FT “o130 1s 890 1,390 1.000 14320 2,010 Tel%0 33.%48 16,940 170 3e040 Jed0e

Cat YR 1968 TOTAL 38,029 RMEAN 104 RmAX 626 Mix 36 AC-£T 15,430
STR TR 1989  IOTEL &8, 341 ntin 121 RAX 639 niw 21 AC=FT $7,95¢

DISCHARGE, IN CUSIC FEET PER SECOND, WATER YEAK OCTOOER L9609 TO SEPTEARER L1970

oAy ocy nOv 1114 Fil] (24 naa Are Pay Jun JR avG pi14
3 (2] (34 0 13 3% " td] 118 493 182 13 "
? (1) 13 1" 3 30 21 26 193 L1321 118 108 17
3 a? » v 23 30 3 33 129 503 134 101 7
- (33 » 213 5 3o 33 L34 168 A7) 130 100 1
3 e 13 2 tad 3 s L14 17 p13} 132 108 182
. » » ) 23 3 ol L24 b1} sy 1es 113 ”n
1 18 3% 30 23 38 3s (3 t2dd 430 139 10% (3
L) 10 n 30 23 33 plJ Al 23 a2 1)y 103 Ral
b 30 33 0 3 3 3t t1] 12 (11} 13! (3} 18
to T 3 20 23 b2 " kAl 124 349 188 (1] e
It R4 0 ] 25 3 3 " 23 410 133 ” "
12 3 n 30 3 » 3 ksl 24 sle 11e 10% 9
13 7 " 30 13 3 p13 124 ES)] 316 10s i ”
i 124 30 30 23 33 3 12 3ot a2 toi it ”
3 L3 pL) p1 3 3s 7 T bi1 ne 129 t1o a7
is I b 3 e 33 (3} 403 nt 123 ics (1)
1y F{ I 30 3 3 34 (1] S0y 358 12é 109 [13
11} ke 3 0 29 n (3] LY 1Y 332 113 1oa [T}
1v P{3 3 ) 3 n . 823 pI3 114 131 [ E]
20 " " 33 » 3 a2 2 i 178 s ”
21 - 3e 3 } X ] .7 3 (1] 49y 318 i ns e
2 . mn % 0 b1} 3 (3] (17 332 18 10 ”
23 Ae 2% 3 A3 y » (21 A} Jas i34 m” 13
26 .- " 3 3 b 13 13 43 490 300 2 T3 1
3 (Y} £l N »” 3 32 108 son 183 in 10 (3]
% al 2% k34 37 3 3t 124 any 26% 171 13 a8
n n 24 0 . » 3 30 129 (344 2% 14) T e
s a) 26 2% 28 37 bad 1 21 230 1s0 n (3]
2 (1] )0 23 3 eeeeoe- 2 e arg 220 132 12 (3]
30 " e 3 M ewsess 1t 12 “e 100 182 n (3]
3 L L I et 3 3 ————— 26 ewmeea 308 ewecee 1s0 Al eemmmes
1,918 %l " " "3 1.03¢ 2123 1le238 LATRLL] 4,311 J.019 2.402

1.8 12.¢ 0.3 9.3 ALY 3. RLTY ] 3 1. tee .y - 80,}

(3] [1} 3 8 Ay 3 129 823 34 183 Lin 1987

L] b1 EL) 10 23 13 RL) i1} 1e 100 190t RL3 (33
aAC~FT Jen00 1.%10 1400 t.820 [P A1 ] I.t00 G20 12330 12,300 4.930 300 a. 100

CAL YR 1% TUTAL a4, mAR 120 LTINS rtu 20 AC~£T 87,840
IR Y& 1970 TOTAL 41.406  MAK (13 RAZ €2)  RIN 20 AC<FT 82.1)0
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TABLE 7.2~-2 .
Chemical Analyses of Selected Surface Water Samples 1977-79

Concentration: In milligremm per liter, uniess Otherwise indicated; <, bevs than,
Sete NG Shown on plate 1,

Oicharge: Mrmured encrt €, estimated.

Seecilic CONGUCIINCE. I IMICIOMhos Per Contimeter at 75 deyrees Celuin,

Other deta eveiloble: 5CS, of trace reported in 1sbiv 12,
Disesived  Disealowd Disenivadt  Disentved
Steasm Site Ne. Oete Tempesature Discliarge Al almity Bicorbonate boren calchum Corbonate ahioride fiveride
{degrees C} [L370] [ COCOJl ipe/L)
Huntington Creeh N 81577 150 16 140 200 10 9 o 2.5 0.1
s 678 55 45 160 190 0 (1] 0 29 )
Soring Creeh 22 81577 15.0 Q.25 110 140 20 38 ) 29 A
6 678 45 %0 130 160 10 a .0 2.3 Ri
Lett Ford of Huntingion Creek 23 81s? 195 1.8 110 130 a0 50 ] 3% B
Late Canyon 24 81572 15.0 16 160 00 0 57 Q 2.1 1
Left Fork of Muntington Creek kL 101277 40 8E 170 210 5 54 1 2.3 -4
1.28.78 16.1 - 130 160 20 45 1 1.7 4
10:37.78 24 10€ 190 - 0 49 - 2t .3
71829 B.O 70 130 - 30 40 - 1.2 Bl
101579 110 4SE n 160 20 36 - 1.5 B
9 101277 56 10€ 00 240 10 5 1 28 )
7-26-78 - - 140 170 10 (3} 0 1.7 .t
1017-78 a7 12€ 180 - 20 50 - 2.8 A
7-19-79 15 80 140 - 40 a1 - L8 1
101579 100 45E 146 178 0 a8 - 1.2 B
HMuntington Creek 41 126178 18.5 - 140 170 30 47 0 2.6 1
1017-78 5.5 J0E 180 - bl 51 - 24 1
7-19.79 15 10Q 140 - 0 4] - .2 1
101579 9.5 65 153 186 X 41 - 21 '
Crandall Canyon s1 101217 30 1.0€ 20 220 s ] 59 1 1.8 2
{gaging station 09317819 12618 18.2 - 190 230 20 54 ] Ja 1
1018 78 49 JE 230 - 30 53 - 47 1
71879 9.5 1.9 200 - 40 48 - 44 B
101579 6.0 .54 - 288 20 54 - 47 R
Wid Cattte Hollow 61 W013.77 18 06 200 240 10 67 ] 5.0 1
2-27-18 101 - 210 250 20 60 ] 5.5 A
1017.78 6.0 1€ 250 - 50 &4 - 5.2 B
71979 9.0 15 210 - 30 48 - a3 2
10-1579 8.0 .25 249 30 20 62 - 4.8 R
Tie Fork {gaging 67 101327 6.2 43 180 230 o 63 \ 4.4 B
siation 093179200 6 9.78 5.3 88 - - - 68 - 36 -
1-26-78 6.3 -~ 200 240 20 83 - 44 -1
101778 6.4 50€ 250 - o 64 - 46 .1
71979 12.5 1.8 - 200 - 0 49 - 4] A
10-15-79 8.0 5 - 302 20 58 - 45 .1
Huntington Creek T 68 12178 16.1 420 150 170 2 a7 4 2.2 A
1018 78 6.0 30¢€ 180 - 30 51 - 3.2 B
719 79 120 105 150 - 3 51 - 2.4 .1
10-15-79 8.5 70E 158 190 30 @2 - 1.3 a
€9 7-27-78 15.8 150 180 -20 46 ] 21 B
1018 78 8.7 J0€ 180 - k4 53 - 0 B
7-19-79 s 110 140 - 20 40 - 21 A
10-16-79 65 10€ 159 194 20 44 - w2 .1
Littie 8ear Canyon 70 7.21-78 15.5 - 232 280 30 54 ] 56 B
10-18-78 1A SE 189 230 10 3] - 6.3 .2
711919 12.% 1.0 249 - AQ a - 6.5 4
10:16.79 $.0 75 226 Ex b 0 58 - 6.2 R
Huntington Creek n 1.22.28 176 - 140 M7 20 43 o 4.7 .4
10-18-78 5.6 J0€ 180 - 20 52 - R A
7:19-79 135 "o 18 - $0 40 - 22 R}
10-16-7% 10 10€ 13 195 20 43 - 23 Ri
Mill Fork 7 1.27.78 18.2 - 250 300 30 53 0 19 A
71979 ALK AL 250 - 60 46 - 9.4 .2
10-16-79 6.0 04 05 360 40 58 - 10 A
Huntmgton Creed n” 1.2678 132 - 150 180 20 49 ] 2.5 1
101878 5.7 J0€ 160 - 30 50 - 46 A
1-19.79 140 110 140 - 50 40 - 23 R}
10-16-79 8.0 75€ 157 m 20 a4 - 24 A
Riida Conyon b} 7-15.76 12.0 .50 219 240 40 62 - 13 2
7.26 78 15.2 - 2o 280 4Q 59 o 6.6 R
10 18.78 64 35€ 350 - 80 73 - 8.6 2
711879 ns 20 10 - 60 50 - 16 .2
10-16 79 1.0 <10 336 410 50 75 - 10 2
Huntingron Creek 80 815177 170 25 160 200 30 43 0 J8 .1
6 678 €0 360 158 180 10 S0 [ 2.7 .0
Meetinghouse Convon 34 8 679 18.5 21 119 - %0 39 12 58 .2
Deer Creet 86 82679 86 26 270 - 110 110 - 1.2 2
87 7-28 78 15.2 N - 719 260 55 0 n .7
11879 170 10 i) o 120 65 - 6 2
Huntinqron Creck lgaging 88 s 917 150 - 10 190 30 55 [} J9 B
sation 09318000} 81577 15.0 13 170 210 40 57 o 15 .2
: 6 6-7 65 360 163 190 bl 51 Q 9.1 R}
11.14.78 25 16 g 250 0 60 ] 68 A
613.79 13.0 216 140 - 20 52 2 33 .2
111179 ] 9 %0 - 0 59 [ .4 A
Cottonwood Creek 1l 1013.77 28 1.0€ 183 210 30 65 ? 16 .3
12778 100 - 00 00 30 L4 0 8.2 A
101978 47 2 T84 - 40 59 - 86 B
. 11879 140 97 249 - 60 47 - 9.9 2
1016.29 $.0 - 287 350 3o 60 - 9.4 A
Cottonweod Creek (gaging . 104 101377 23 1.0t s 60 Jo 56 1 7.8 R
station 09124 200) 2.21-8 12,4 - o] 270 30 4% 4] a2 A
101978 4.7 8€ 0 - 50 52 - 98 R
118179 160 9 210 - S0 k2 - 99 .2
101679 5.0 5t an 3 30 51 4 9.5 .1
Grimes Wmn 107 82679 133 10 0 - 40 78 - 12 2
108 92976 145 < .01 ;%6 2 110 $? 0 2 .2
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TABLE 7.2-2 Contirued

Concentration
Semtivom
Noncerhonets  Disoived  Disolvwd  Dinvalved  Détsolomd  Ditsnivard  Dissnived  Dissnlvad  Disenlead  aduaeption Spmcific Cher dare
Heorrinews Nartirnse hon agneivm  potewiven sitics soetivm sodide sullare 180rn thueen ratre Ll reruiurionce svedovie
{m CaCOyl (e CalO4) e/} ep/t) {omts}
180 20 - 1.3 1.} 33 29 194 5.7 - 01 L¥ m -
180 0 - 9 13 31 25 19 20 - R 18 360 -
120 h] - 5.5 8 27 20 130 89 - R 1 %0 -
140 8 - 66 .1 39 16 147 18 - R] 15 230 -
150 42 - 58 1.2 2 28 191 “ - a2 1) 300 -
180 13 - 85 K 39 19 179 66 - R 80 790 -
200 k] - 17 8 5.2 1.5 192 (X - [ 'Y 340 -
150 15 - 8.7 6 2.2 15 147 6.1 - . 8 240 -
170 H 20 2 1 3.3 12 176 42 100 i 87 303 -
120 | 10 16 5 kX 12 140 27 - ] 18 273 -
140 4 10 1 5 1.0 16 136 55 - 3 (X} 270 -
220 25 - 21 1.2 56 33 720 12 - i ca 20 -
150 12 - 10 2 2.6 1.7 152 68 - .1 84 260 -
200 15 <10 17 9 37 28 197 " 120 n 24 400 -
140 o 10 8.7 2 3.0 1.5 150 58 - A 1.9 285 -
140 [} 10 12 5 1.4 1.2 150 7.2 - Rl 8 267 -
(30] AN - 13 11 3.4 2:2 169 15 - 1 88 300 5Qs
190 ] a0 15 1.1 3.5 26 201 16 100 3 81 3es -
150 [ 60 9.4 ] 3.0 14 154 10 - ] 18 07 -
160 3 20 13 7 2.1 V9 185 12 - 1 8.1 0 -
68 - 35 2.0 1.0 7.2 287 35 2 86 a0 sus
220 1 - 21 13 56 42 234 20 - [ 86 4R0 -
290 22 0 29 13 6.1 a9 273 3s 180 1 18 “0 -
20 2 0 25 12 5.2 5.2 240 N - ' 79 N -
260 22 20 30 14 6.2 53 282 38 - [} 82 410 -
260 61 - 2 14 65 44 251 %6 - 1 83 520 -
260 52 2% 13 58 a8 266 38 - 1 18 320 -
280 29 <10 29 1.3 6 45 213 % 200 1 19 50 -
210 0 [ 2 13 5.4 33 224 15 - 1 16 426 -
270 17 «0 27 14 6.0 ) 281 % - 1 8.0 485 -
310 120 - 36 18 69 38 265 35 - ' L6 500 sas
250 - - 18 32 - 26 185 13 - - 86 410 ~
250 55 - 29 1.6 59 38 247 30 1 88 450 -
290 62 20 32 18 67 30 289 38 270 t B2 543 -
220 22 10 2% 1.3 6.3 39 234 23 - 1 81 450 -
270 5 40 k1] 1.8 6.3 41 293 38 - 1 8.2 01 -
170 n - 12 8 29 19 166 1 - 1 85 260 -
200 18 40 17 R ] 36 3.1 20t 19 120 1 84 378 -
170 23 0 " 8 32 1.8 124 13 - 1 80 Jos -
160 ? 10 14 B 2 2.1 m 14 - 1 8.3 n -
160 17 - 12 3 29 18 165 10 - 1 8.2 280 -
10 b4 0 18 1.2 a8 2.4 209 18 120 1 8.l 380 -
140 1 10 10 5 3.1 1.7 154 12 - 1 19 73 -
70 8 0 * K] 21 2.1 175 1" - 3 8.1 303 -
290 62 - 8 ¥ 66 A o1} 39 - 2 8.7 500 -
210 2 <10 12 1.8 68 1.4 250 3% %0 2 8.2 575 -
270 kD 10 38 1.8 6.5 8.1 202 40 - 2 1.8 543 -
300 25 <10 a8 .7 6.7 .5 s 42 - 2 a2 $38 -
180 36 - 13 9 2.9 20 178 18 - 1 LX ] 270 -
200 2¢ 30 18 11 1.2 30 205 16 120 A 8.6 37 -
150 s 10 1" 4 3.1 2.0 155 2 - R 81 296 -
170 s 0 14 8 2 2.1 174 13 K 8.2 02 -
280 39 - k2 2.0 1 11 18 52 - 3 82 a9 -
280 34 [} 4@ 52 6.8 10 37 58 - 3 8.0 s14 -
340 47 10 a8 30 14 12 39 s 3 83 612 -
170 2 - 1? 9 28 22 120 " - 4 8¢ 285 -
200 33 0 18 1.2 3.2 36 0 e 120 1 83 %0 -
140 - 10 10 8 11 1.7 154 1?2 - 4 8.4 302 -
120 1 <10 14 ] 20 23 176 16 - 3 8.2 ne -
380 98 0 54 25 8.2 17 4 100 - 4 - - .
30 82 - 40 2.0 6.4 10 326 63 - 2 8.9 500 -
410 65 20 54 31 48 13 429 o9 430 4 8.1 840 -
290 120 - 39 1.1 6.7 13 292 72 - 3 8. 620 -
420 82 0 6 3.2 86 18 sa3 130 - 4 8.1 10 -
180 17 - 18 1.2 43 IR 196 22 8.3 132 -
170 27 - 12 6 310 2. 1”3 14 . 1 18 280 -
230 50 0 2 39 53 10 260 4 10 3 86 428 .
410 140 190 33 (K] 64 19 <312 32 - ¢ 84 490 -
380 170 . - 59 0 W0 29 426 160 - 6 48 €50 sas
360 120 0 a 41 1.9 2 474 120 - & 8.1 190 -
200 43 - 15 8] 14 46 200 23 - 1 83 350 -
250 73 - 25 1.9 5.8 13 289 6?7 - 4 31 478 -
180 2 - 12 . 8 “0 29 183 14 - 1 18 290 -
‘ 2950 4" 20 M 1.4 4.7 92 218 47 160 3 82 470 -
140 3 10 31 S 32 4.2 175 b3l 120 2 84 365 -
230 k0] 10 2 1.4 a7 5.8 251 k] 150 H [ 435 -
330 150 - “ 2.0 1.0 10 276 32 - .2 8.5 S40 -
300 at - 29 1.7 67 12 - 306 47 - .3 18 470 -
300 54 20 38 18 69 12 n7 40 330 3 86 620 -
280 38 10 39 18 €69 18 ng 52 - 5 19 640 -
310 2 2 39 20 6.8 1 335 s1 - 3 8.0 583 -
310 94 - a1 2.1 10 " 286 32 - 3 85 540 ses
280 58 - 40 1.8 (13 12 294 45 - 3 83 420 -
290 i 10 a9 2.0 69 12 319 40 330 3 87 512 -
240 35 N 21 62 18 290 s3 - B 80 610 -
290 15 » 40 2.1 6.7 15 343 2 - K 84 $50 -
- 370 1o 150 a3 14 &80 22 < 384 63 - 5 83 $80 sas
580 320 20 82 48 &9 I 63 0 700 &0 1.200 -
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7.2.1.2 WATER USES

Most of the surface water from the drainage is diverted for use as
crop irrigation. The only other major use is supply water to the
Huntington Powerplant. The reservoirs in the area have been built
to supplement this use. Some water in the area, particulariy springs,

is used for livestock watering or as culinary water.

Water rights have been obtained by Co-Op Mines in sufficient quanti-
ties for all of the mine's needs. Appendix 7-D contains a listing
of water rights in the area and Plate 7-3 indicates their various

locations.

7.2.2 MINE PLAN AREA SURFACE WATER

The channel of Trail Creek is straddled by the mine plan area with
the majority of the area, disturbed and undisturbed, east of the
creek. Trail Creek is an intermittant stream with filows often absent

or frozen during the winter.

Two small springs are present in the permit area, one on the north
side of the canyon and one on the south. Each of the springs are
located in old portals in the Hiawatha Seam which overlies the Star-
point Sandstone. The flow from the springs is collected and used

for culinary water at Trail Canyon site.

The streamfiow in Trail Creek is neither continuous nor consistent,
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as evidenced by the water monitoring summary in Table 7.2-4. This
indicates that the majority of the Trail Creek flow is the result of
snowmelt and direct runoff. The lack of significant, consistent spring
flows in the area indicate that the stream is not being fed primarily

by a regionally recharged aquifer such as the Starpoint Sandstone.

The quality of the water is also variable; however, as can be seen
from Table 7.2-4, it is not unusually high in suspended sediments,
as is the case in nearby B8ear Canyon. This further supports the
theory that the major source of the streamflow is due to snowmelt
and direct runoff, since even locaily recharged water zones in the
North Horn formation (as exist above Bear Canyon) produce springs
that - are consistently high in suspended sediments due to erosion

of the shales and mudstone.

Table 7.2-3 lists the results of field determinations from various
tributaries to Huntington Creek. The sources of these springs are
primarily in the Starpoint Sandstone, and as a result, the flows

and quality are quite consistent.

The following is a tabulation of sediment loading for various peren-

nial streams in the Huntington Canyon area:

7-27



Concentration

Load

Stream Site No. Date (mg/1) {Tons per day)
Huntington Creek 88 8-13-78 104 27
{guaging station 11-17-78 72 2.5
0931800) 6-13-79 114 66
8- 7-79 44 15
Crandall Canyon 51 8-12-78 49 14
(guaging station 11-18-78 60 .08
09317919) 6-14-79 15 LAl
8- 6-79 56 .15
Tie Fork Canyon 67 8-13-78 12 .03
(guaging station 11-18-78 57 12
09317920) 6-14-79 38 .68
8- 6-79 66 A7
Bear Creek 81 10-25-78 8,860 1.9
6-14-79 2,140 4.0
Deer Creek 87 6-14-79 609 3.1

Concerning the unusually high sediment

stated the following:

"Bear Creek transported
sediment during 1978 and 1979.
Horn Formation

loads in Bear Creek, Danielson

loarge quantities of suspended

Springs emerging from the North
in the headwaters of Bear Creek continuousiy

erode the shales and mudstone and permit sloughing of targe

amounts of fine-grained material

As part of Co-Op Mining Company's monitoring program,

from Trail

Creek,

both above and

below

7-28
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TABLE 7.2-3

Field determinations of discharge, specific conductance, pH, water temperature and

alkalinity at selected springs -- Continued
SPE- ALKA-
CIFIC LINITY
GEO- DATE CON- FIELD
LOGIC OF ALTI- DIS- DUCT- PH TEMPER~- (MG/L)
LOCATION UNIT SAMPLE TUDE CHARGE ANCE ATURE AS

(GAL/MIN) (UMHOS) (UNITS) (DEG C) CACO3

(D-16-7) 26ADC~S1 211SRPN  78-04-27 7120.00 110 - - - -
211SRPN  78-05-26 7120.00 110 - - -- --
211SRPN  78-06-09 7120.00 120 - - - --
211SRPN  78-06-23 7120.00 130 - - - --
211SRPN  78-07-06 7120.00 150 - - -- -
211SRPN  78-07-28 7120.00 150 -— - - -
211SRPN  78-08-10 7120.00 160 - - - -
211SRPN  78-08-30 7120.00 155 - - - --
211SRPN  78-10-13 7120.00 165 - - - -
211SRPN - 78-10-25 7120.00 160 - - - -
211SRPN  78-11-01 7120.00 155 - - - -
211SRPN  78-12-13 7120.00 145 - - - -
211SRPN  79-03-07 7120.00 135 - - - -

(D-16-7)26BCA~S1 211SRPN  78-05-25 6860.00 23 - - - -
211SRPN  78-08-10 6860.00 19 - - 11.0 -
211SRPN  78-10-11 6860.00 19 - - 11.0 -
211SRPN  78-11-07 6860.00 19 - - 10.5 -
211SRPN  78-12-13 6860.00 19 - - 10.0 -
211SRPN  79-06-14 6860.00 10 - - 11.0 -
211SRPN 79-06-28 6860.00 10 720 8.0 11.0 -
211SRPN  79-07-20 6860.00 9.3 660 7.0 11.5 -
211SRPN 79-08-22 6860.00 21 750 - 10.5 -
211SRPN  79-09-17 6860.00 19 750 - 10.5 -
211SRPN 79-10-16 6860.00 20 680 - 11.5 -

(D-16-7) 26CBB-S1 211SRPN  78-08-10 6950.00 57 - - 11.0 -
211SRPN  78-10-11 6950.00 57 - - 10.0 -
211SRPN  78-11-07 6950.00 57 - - 10.0 -
211SRPN  78-12-13 6950.00 57 - - 10.0 -
211SRPN  79-05-10 6950.00 44 - - - -
211SRPN  79-06-28 6950.00 30 820 7.6 10.5 -
211SRPN  79-07-16 6950.00 27 710 7.0 12.5 -
211SRPN  79-09-18 6950.00 65 760 - 9.5 -
211SRPN  79-10-18 6950.00 60 750 - 11.0 -
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(D-16-7) 26BCA-S1

-16-7) 26CBB~S1

(D-16-7) 27ADC~-S1

16~7) 35ABC-S1

211SRPN
211SRPN
211SRPN

211SRPN
211SRPN
211SRPN
211SRPN
211SRPN
211SRPN

211SRPN
211SRPN
211SRPN
211SRPN
211SRPN

211SRPN
211SRPN
211SRPN
211SRPN
211SRPN
211SRPN

211SRPN
211SRPN

' 211SREN

211SRPN
211SRPN
211SRPN
211SRPN
211SRPN
211SRPN

211SRPN
211SRPN
211SRPHN
211SRPN
211SRPN
211SRPN
211SRPN
211SRPN
211SRPN

111ALVHM
111ALVM
111ALVM
111ALVM

111ALVM -

78-07-06
78-07-28
78~-08-10

78-08-30
78-10-13
78-10-25
78-11-01
78-12-13
79-03-07

78-05-25
78-08-10
78-10-11
78-11-07
78-12-13

79-06-14
79-06~28
79-07-20
79-08-22
79-09-17
79-10-16

78-08-10
78-10-11
78-11-07
78-12-13
79-05-10
79-06-28
79-07-16
79-09-18
79-10-18

78-08-10
78-10-11
78-11-07
78-12-13
79-05-10
79-06-28
79-08-22
79-09-18
79-10-18

78-10-13
78-11-08
78-12-11
79-05-11
79-06-28

7120.00 150
7120.00 150
7120.00 160
7120.00 155
7120.00 165
7120.00 160
7120.00 155
7120.00 145
7120.00 135
6860.00 23
6860.00 19
6860.00 19
6860.00 19
6860.00 19
6860.00 10
6860.00 10
6860.00 9.3
6860.00 21
6860.00 1¢e
6860.00 20
6950.00 57
6950.00 57
6950.00 57
6950.00 57
6950.00 44
6950.00 30
6950.00 27
6950.00 65
6950.00 60
TABLE 7.2-3
Egptinued
7000.00 15
7000.00 5.8
7000.00 4.9
7000.00 5.4
7000.00 .0
7000.00 .0
7000.00 2.0
7000.00 3.4
7000.00 3.1
6620.00 22
6620.00 20
6620.00 23
6620.00 26
6620.00 20
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TABLE 7.2-4

CHEMICAL ANALYSES OF WATER SAMPLES TAKEN BY
CO-OP MINING COMPANY FROM TRAIL CREEK

Will be supplied upon completion
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been chemically analyzed for the past 2 years. The results are pre-
sented in Table 7.2-4. During the snowmelt (April-July) there is
an increase in suspended sediments, as expected, due to the increased
flows. A comparison of these results with those of Table 7.2-3 and
the abov.e tabulation of streams in the Huntington Canyon area, indi-
cates that Trail Creek exhibits characteristics different from each,
and more typical of an intermittant stream dependent upon snowmelt

and direct runoff for its flow.

It should be noted that although the lower monitoring station in
Trait Canyon indicates a constant flow typical of a perennial stream,
the upper station does not. This can be acounted for by examining
the overflows at the pumphouses for the culinary water. The springs
are located between the upper and lower monitoring stations, and
any water not used by the townsite is allowed to overflow and flow
down Trail Creek. The creek is therefore classified as intermittant
based on it's natural condition, such as exists above the upper

monitoring station.

7.2.3 EFFECTS OF MINING ON SURFACE WATER

The Trail Canyon area is no longer the site of an operating mine.
the only effects from the operation would be from possible water
contamination due to uncontrolled runoff %r‘om old coal storage or
other disturbed areas, or from the dwellings within the canyon. The
site is presently protected by various hydrologic controls (drainage

ditches, diversions, sediment pond, catch basin, etc.) to minimize
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e

possible effects on the surface water. Tpraj] Canyon is Projected to
be reclaimed in 198‘1. This reclamation will further enhance the pro-
tection of the surface watep by removing olg mining Structures, cog]
pPiles and bads, ang by regrading angd r‘evegetating disturbed areas.
As g further protection Measure, the sewage System for the pProposed

Trail Canyon City wil} be re-evaluated and improved as Necessary,

As indicated in the Previous section, the flow in Trail Canyon s
intermittant and s thought to be fed pr*imar‘il‘y by SNowmel t and
direct runoff. The absence of significant SPrings in the area indicates
that any impacts on the surface hydrology from the old mine workings

would be minimal or Non-existant,

Since Trail Creek runs through the Pre-law mine vyard and residential
area, it hag been adver‘sely affected over the years. The main affect
has been the accumulation of moderate amounts of cpg) material ang
trash in and around the stream bed, Some/cleanup of this area has
already been instituted at this Site; however‘, the final reclamation
of the site will complete the restoration. This wiyj be accomplished
by cleaning any visible coal accumulations Oor trash from the stream

bed, régrading areas of bank erosion or instability, and Fevegetating

the unstable or disturbed areas of tpe channel, Further, long-term
maintenance and protection of the stream will' pe assured by the
establishment of Trail Canyon City, which wil| be responsible for

Structures within it's boundar'i'ess.
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7.2.4 Monitoring Plans

In the past, Co-Op has monitored two stations on Trail Creek, one
above (north) of the mine plan area and one below (south). Five
springs are also monitored. Sample point SP-1, at the exit of the
sediment pond inlet culvert, upstream from the entrance to the
sediment pond will be used to demonstrate that reclaimed drainage
meets applicable state and federal water quality limitations and
will be used to evaluate when the sediment pond can be removed.
Sampling point CO-1, at the outlet of Culvert TCC-6 will be
monitored to show that sediment controls above this point are
adequate and demonstrate no degradation to Trail Creek. A total
of ten locations shown on Plate 7-1 and listed with monitoring

schedule on Table 7.2-7 are to be monitored.

Water monitoring samples will be taken on a quarterly basis
(June, Aug, Oct, and Feb) up until reclamation is completed and
for two years following reclamation, and bi-annually (2 per annum,
June and Oct) for the succeeding years until bond release.
Monitoring of field measurements listed in Table 7.2-5 will be
taken during each sample period. Monitoring data through 1986 for
both surface and ground water are located in Appendix 7-A-1. See

Annual Report for monitoring data after 1986.

Baseline monitoring (Table 7.2-5) will continue for the first

7 sites for 1988.
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All field meésurements will be made by qualified personnel,
using standard, aécepted methods. All laboratory tests will be
performed by a qu%lified, accredited laboratory, using standard,
accepted tests an@fequipment. Results will be submitted to DOGM in
the quarterly Waté} Monitoring Report within 30 days following the

end of each quarter, or as required by DOGM.

The sediment%tion pond will continue to be monitored per NPDES
Permit requiremen%s. Any discharge from the pond will be sampled
and reported to ﬁhe regulatory authority in accordance with the
NPDES discharge Pérmits reporting procedure.

k3

7.2.5 SurfacefWater Control and Diversions

The vast majorityfbf the disturbed area of the Trail Canyon Mine is
on the east side éf Trail Canyon (same side as the mine portal and
to the south). The runoff from this east side disturbed area is
collected and channeled to the Sedimentation Pond. The small
amount of runoff érom the road area adjacent to the reclaimed area

e '

is diverted around the reclaimed area thrqugh therruridisturbefl

drainage along‘the road (Plate 7-4D).
kY A ;;]

N0 |

There are presently 3 large culverts in placegavonéﬁtheﬁmain

drainage Trail Creek. It is proposed to leave these culverts in

place, since the ‘area is to become a permanent residential area,

and will continue!to use existing access roads. .héﬂﬁﬁlver%g will
¥ S .

be fitted with trash racks. There are no other mbdifications r
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restoration activities proposed for the main Trail Creek channel.
Support calculations for all remaining culverts are shown in

Section 7.3.4].

Y T
g ﬁ‘gméi%@ & |
U e

Jivision of Ui, (e
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7.2-5 Surface Water Baseline, Operational and Postmining Water
Quality Parameter List

Field Measurements:

* - Water Levels or Flow * - pPH
* - Specific Conductivity (umhos/cm)
* - Temperature (CO)
* - Dissolved Oxygen (ppm) (perennial streams only)
Laboratory Measurements: (mg/l) (Major, minor ions and trace elements are
i to be analyzed in dissolved form only.)
# * - Total Settleable Solids
# * - Total Suspended Solids
* - Total Dissolved Solids
* - Total Hardness (as CaCOjz)
- Aluminum (Al)
- Arsenic (As)
- Boron (B) . '
* - Carbonate (CO3‘2)
* -  Bicarbonate (HCO;7)
- Cadmium (Cd)
* - Calcium (Ca)
* - Chloride (C17)
- Copper (Cu)
* - Iron (Fe) (Total and Dissolved)
- Lead (Pb)
* - Magnesium (Mg)
* - Manganese (Mn) (Total and Dissolved)
- Molybdenum (Mo)
- Nitrogen: Ammonia (NHj;)
- Nitrite (NO,)
- Nitrate (NO3;7)
* - Potassium (K) _
- Phosphate (PO, )
- Selenium (Se)
* - Sodium (Na)
* - Specific Conductivity (umhos/cm)
* - Sulfate (S0,7?)
- Zinc (2Zn)
* - 0il and Grease
* - Cation-Anion Balance

Sampling Period:

-Baseline
*Operational, Postmining ‘_ RECEIVED
#Construction
LT e
- ‘ IVISION OF L
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Table 7.2-6
SURFACE. WATER SAMPLING

Baseline

Operational

Postmining

Type of
Sampling
Site

Surface Water
Bodies

Surface Water
Bodies

Surface Water
Bodies

" Field
Measurements
(see Table 1)

Performed during
water level/flow
measurements.

Performed during
water level/flow
measurements.

Performec during
water level/flow
measurements,

Sample
Frequency

Quarterly for lakes,
reservoirs and impound-
ments (water level and
quality); monthly flow
measurements and
quarterly water
quality measurements
(one sample at low
flow and high flow
each) for perennial
streams. Monthly flow
ang water quality
measurements during
period of flow for
intermittent streams.
Sampling for

ephemeral streams
getermineg at pre-
design conference.

Quarterly for lakes,
reservoirs and impound-
ments (water level and
quality); monthly flow
measurements and
quarterly water
quality measurements
(one sample at low
flow ang high flow
gach) for perennial
streams. Monthly flow
and water quality
measurements aduring
period of flow for
intermittent streams.
Sampling for
ephemeral streams
determined at pre-
design conference.

Two per annum for
perennial streams
(high & low flow);
two per annum
during snowmelt and
rainfall for
intermittent
streams.

Sampling
Duration

Type of Data
Collected and

Two years (one complete
year of data before
submission of PAP.

Flow and/or water
levels and water

Every year until two

years after surface

reclamation activities
have ceased.

Flow and/or water
levels and water

Every year until
termination of
bonding.

Flow and/or water
levels and water

Reported guality. quality. guality per
operational
parameters.

Comments All field measurements |[All field measurements

shoula be performed
concurrently with
water level/flow
measurements.

should be performed
concurrently with
water level/flow
measurements.

All field measure-
ments should be
performed
concurrently with
water level/flow
measurements
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TABLE 7.2-6(continued)

Baseline

Operational

Postmining

Comments

For every fifth year
preceding repermitting,
one sample at low flow
and high flow each
should be taken for
baseline water quality
parameters.

The construction
monitcring program will
be conducteg on a site-
specific basis in
addition to the
operational monitoring.
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Table 7.2-7 Wwater Monitoring Matrix

Locati on Jan Feb Mar Apr May June July Aug Sept Oct Hov Dec

Upper Trail

Creek UT-1 oper. oper.
Lower Trail
creek LT-2 oper. oper.

Portal Spring
PS-1 oper. oper,

Trail Canyon
Spring 1S5—-1 oper. oper.

Co-Op Spring
CsS-1 oper. oper,

Ball Park Spring
BP-1 oper. oper.

Birch Spring
SBC-5 oper. oper.

Sed. Pond Inlet
SP-1 oper. oper.

1lvert TCC-6
outiet CO-1 See Note #4

Sealed Mine Entries See Note #5
and Access

Notes: 1. See Tables 7.2-5 and 7.2-6 for listing of water aquality
¢ monitoring parameters.
2. oper. = operational
. base. = baseline
3. Baseline parameters to be taken in 1993 at all locations.
4, Sampling will occur during storm events or spring runoff at

outlet to culvert TCC-6 when flows occur and tested for oper.

5. Unplanned discharges will be sampled on a guarterly basis unt11
bond release. K
a. Chemical analysis will be made to determine whether

discharges are in compliance with the effluent standards
of UMC 817.42 and all other applicable state and federa)l
regultations.

b. Treatment will be pfovided if necessary to any discharges
that are not in compliance with applicable effluent
standards during the pé¢riod oTRgéﬁcharge
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crossing the disturbed area, runoff from the undisturbed areas
above is diverted around the site into Trail Creek, where possible

(Plate 7-1).
7.2.5.1 Sedimentation Ponds

One sediment pond has been constructed to hold runoff from
disturbed areas of the permit area to facilitate settling and
filtering of contaminated surface water. A complete evaluation of
the sediment pond including all calculations, is presented in

Appendix 7-A.

The discharge from the sediment pond into the Trail Canyon
stream channel, flows through a concrete spillway to an existing
natural drainage course which is rip-rapped with large rocks and

boulders from 4 in. to greater than 2 ft. medium diameter.

Plate 7-2 shows the required plan and section of the

Sedimentation Pond. IN{CORPOR.AT‘IED

JUL 18993

7.2.5.1.1 Pond Slope Stability Analysis

UTAH DIVISION OIL, GAS AND MINING

A slope stability analysis is containegd in Appendix 7-B. The
analysis of the sediment pond included the condition under which
the most conservative factor of safety would be derived. For
purposes of analysis the soil was assumed saturated by water
occasionally held in the pond. A statement of pond

T.C. 7-39 6/10/93



certification is also included as Appendix 7-C of this chapter:
7.2.5.1.2 POND MAINTENANCE

All embankments of temporary impoundments, the surrpunding
areas and diversion ditches, disturbed or created by construction
shall be graded, fertilized, seeded and mulched to comply with the
requirements of UMC 817.111-.117 immediately after the embankment
is complete. Areas in which the vegetation is not successful, or

where rills and gullies develop shall be repaired and revegetated.

In addition, all dams and embankments shall be routinely
maintained during the liability period. Any vegetative growth will
be cut where necessary to facilitate inspection and repairs.
Ditches and spillways shall be cleaned at least annually. Any
combustible materials present on the surface shall be removed and
all other appropriate maintenance procedures followed.

When the sediment level in the pond reaches ‘the 60% sediment
cleanout level, the pond will be cleaned. Sediment taken from the
pond will be hauled to the Bear Canyon site (permit # ACT/015/025)
and placed in the sediment material storage area designated in the
Bear Canyon permit and treated in accordance with the Bear Canyon
Mine Reclamation Plan (see Appendix 3-K of the Bear Canyon MRP).

7.2.5.2 DIVERSION STRUCTURES

A number of ditches and culverts are utilized in the mine plan
area. Ditches are used to: divert "undisturbed® runoff around the
disturbed area and back into natural drainage channels, collect
"disturbed" runoff and convey it to the sedimentation ponds, and to
convey runoff collected next to roads between culverts. Culverts
are used to: transfer undisturbed runoff underneath roads and into

natural drainage, carry undisturbed runoff ;h:gugh_distusbedTareas,
and move disturbed R p« »RATED
qu«:(2ﬂTEIﬂTVE: S

JUL 1 ee 7/07/93
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runoff across areas of high erosion. Berms are also utilized in

the mine plén area to direct water flow and separate drainage.

All existing ditches, berms, and culverts are shown on the
"Surface Hydrology Map", Plate 7-1. Typical sections of berms and
ditches are also shown on this plate - culvert sizes are shown on
Plates 7-4.

The mine site is scheduled to be reclaimed shortly after
approval of this plan. At that time, most of the existing
culverts, ditches and berms are scheduled to be removed or
relocated. Since the existing structures have been in place for a
number of years, and since they are scheduled to be removed in the
near future, no supporting calculations have been provided in this
section. Rather, support calculations and design details are
provided in Section 7.3 of this chapter, for all diversions and
culverts projected to remain in place after reclamation. The
existing structures are operational at this time, and will be
maintained to remain operational until reclamation is under way.

7.3 RECLAMATION HYDROLOGY!

7.3.1 POST-MINING REHABILITATION

Upon completion of mining activities, the disturbed area in
Trail Canyon will be reclaimed. The upper road to the portals and
substation will be modified to a bermed terrace. The lowest
section of the upper road will be removed and recontoured. All

culverts along this road will be removed, and side drainage will

S ED Mining & Reciamation Plan
spprovad, Division of Uil, Gas & Mining

W\ N G700 date J&/"(E?

1Modlflcatlons following reclamatlon work in 1989 can be found
in Appendix 3-G, "Post Reclamation Issues.
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be allowed to flow across the former road area at these crossings.
The crossings will be excavated to the underlying sandstone ledge.
Drainage sizes will be based on natural drainage above and below
the crossing. Each of the upper road crossings will be fitted with
a loose-rock check.dam as shown on Plates 7-4 and detailed in
figure 7.3-4. The 6 in. M.D. rip-rap is shown only for the apron
of check dams. The discharge from the check dams and apron will be

onto the sandstone ledge as described above.

The middle road to the coal pad area will be modified to act
as a drainage ditch. Drainage from this area will flow to culvert
and into Trail Creek. Runoff from the townsite and upper access
road (substantial roads) will flow to Trail Creek as it did
originally. All disturbed areas (except remaining roads) will be
revegetated, and disturbed area diversion ditches and the sediment
pond will remain until revegetation is complete. All culverts and

other controls no longer needed for runoff control will be removed.

7.3.2 RESTORATION OF NATURAL CHANNELS

Upon reclamation, natural drainages will be allowed to return
to their previous courses, with the exception of those which will
continue to flow to the sediment pond. Erosion controls will be
provided where side drainages cross reclaimed sections of the road

if necessary.

AMENUMIEN
A YED Mirin ;

sparoved, Division of U
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'analy31s) Contour furrowing as descrlﬁed in Appené%gk

used on the slopesfE8Vi@id in erosion céntrol and enhance ve?etatlle
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7.3.3 SEDIMENTATION POND AND DIVERSION

One disturbed runoff diversion is proposed to be left in-place
to collect runoff from the mine site area. This diversion will
continue to direct flow from the disturbed (reclaimed) area to the
sediment pond until bond release. Sizing of the diversion is shown

" .in section 7.3.5.

The sediment pond will remain in place until bond release, or

until revegetation of disturbed areas is deemed adequate. The pond
is then to be removed and the diversion (TCD-1) directed to their

-natural drainage. Details of pond design and stability are shown

in Appendix 7-A and 7-B. Existing and future pond configurations
are shown on Plates 7-2 and 7-4.

Reclamation of the pond will consist of removing the pond
spillway and inlet culvert. The berm along the West edge of the
inlet area will then be pulled back to fill in the hole left by the

-culvert removal. The area will be graded as shown on Plate 7-4D to

allow runoff from this area to flow toward the reclaimed pond area
and eventually to Trail Creek and/or the Highway 31 drainage.
Material in the West and South bank of the pond will be excavated
and used to fill the cuts along the North end of the pond and the
toe of the slope along the East edge of the Pond. Care will be
taken to protect the existing vegetation in the bottom of the pond,
where. no regrading will occur. Where possible, the existing
surface topsoil containing vegetatioh, will be stripped separately
and used as topsoil on the fill slopes. The subsoil of the fill

Aslopes will be compacted using a backhoe by tamping with the bucket

andjor driving on the slope. The top 2 feet of the slopes will not
be compacted, in order to enhance ,vegetation growth. Final
contours are shown on Plate 3-2D. The maximum constructed slope
will be 1V:2H, allowing for a lnlnlmumuaﬂaﬁe r...factor of 3.18
assuming saturated conditions (See Appe#d;ﬁ\?FBfer;slopeﬂst@b ity

»“ lﬂ,‘\
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/
growth. Any large boulders encountered will be placed on the

surface of the slopes for added roughness.

A silt fence will be placed on the West and South sides
(downslope side) of the area prior to any reclamation (Plate 7-4D).
.The silt fence will be maintained during and after reclamation of

the pond, until final bond release.

After the area has been regraded, the entire area will be

reseeded using the final reclamation seed mix shown in Table 9.5-3.
SEDIMENT POND INLET PROTECTION PLAN

The Sediment Pond Inlet and Ditch are to be rebuilt during
final reclamation of the site; however the following interim
measures are proposed to ensure proper operation of the disturbed

area conveyance ditch and inlet structure.

General - The inlet structure to the sediment pond is shown in
Figure A. All coal on the east bank of Section A will be removed,
and the ditch will be rip-rapped according to the final reclamation
plan. Section B is a moderately sloping, revegetated area with
little evidence of erosion and will remain as-is until final
reclamation. Section C is a slightly steeper sloping area leading
into the pond. This area shows signs of erosion and consists of a
deeﬁ ditch with nearly vertical side slopes and a rubble bottom.

A 170 ft. by 30 in. cmp culvert will be installed in Section C as

described in the following section.
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/,
Culvert - Culvert sizing calculations are shown on the attached
Table A. Projected flows were taken from post-mining ditch TCD-1,
Table 7.3-3. Ditch slopes were surveyed in the field, and are
shown on the longitudinal profile in attached Figure B. A section
view of the culvert installation is shown on attached Figure C, and
'é typical trash rack is shown in Figure D. The culvert will be
installed in the existing ditch over a bedding of at least 3 in. of
-3/4 in. of gravel. The culvert will be covered with material from
‘the ditch and surrounding berms. An 18 in. berm will be left on

the west side of the covered culvert to ensure that runoff from the

small disturbed area east of the culvert is conveyed to the pond.

A minimum of 15 in. Dgo rip-rap will be placed over a ~3/4 in.
gravel bed with a minimum depth of 18 in. A trash rack wi}l be
.placed at the inlet of the culvert. A rock headwall will be placed
at the culvert inlet to provide a minimum of 24 in. protection
above the pipe. The headwall will either be grouted or consist of

a minimum 15 in. diameter, hand placed rocks.

Reclamation - The reclamation plan for this area is shown on
Plate 7-4D and described in Section 7.3.3 of the mine plan. The
culvert is to be removed, and the ditch reconstructed and rip-

raébed as proposed in the mine plan (Plate 7-4D, ditch TCD-1).
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TABLE A

SEDIMENT POND INLET
CULVERT SIZING CALCULATIONS

Culvert Sediment Pond Inlet
*Drainage Areas B, H, K1, K2, J, 1/2L
*Q10 Flow (cfs) 24.27

Velocity (fps) 10.08

**Rip-rap (m.d.) 15 1in.

Slope (%) 4.50

Diameter 30 1in.

***kRequired

Headwater 34.5 1in.

Available

Headwater 54 in.
Notes; X From Table

7.3-1
¥* From Table 7.3-1
X*k* From Table 7.3-1

7-43C 10/14/88
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Fiqure C

Sediment Pond Inlet
Culvert Installation

Scale: 1"=1"

Compacted
Backfill
(Native Material)
Existing
Ditch

30" €MP

-3/4" Bedding

Existing Rubble
in Ditch

View Looking Upstream

7-43F 1/90



30"

CMP

Figure D

Trash Rack

Scale: 1"=1/2"

1%" Angle Iron Frame

/ﬁ<:?/4" Rebar on 6" Ctrs. (Welded)
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Note: Trash Rack is spot-weldest or bolted to culvert. 1g/31/88
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7.3.4 Post Mining Culvert Desian

4

The following culverts/structures are projected to remain in place

after reclamation and until bond release.

TCC-4 54" x 220’ CMP at the lower road crossing of Trail Creek
TCC-6 24" x 60’ CMP at the end of Ditch TCD-4

The culverts are designed to carry the expected runoff from a 50
yr-24 hr. storm. This 50 yr design has been agreed to during on-site
and subsequent discussions with»DOGM and Co-Op. Calculations and
culvert sizing is shown on Tables 7.3-2 and Figure 7.3-1. The location
of each of the culverts are shown on the "Post-Mining Hydrology" maps,
Plates 7-4.

Culvert TCC-4 exists in Trail Creek at the South end of the
Residential Exclusion area and extends underneath a portion of the
lower pad area. This culvert is to remain in place in order to
maintain the stability of the access road and the Trail Creek crossing
into the Residential Area as shown on Plate 7-4C. Culvert TCC-6 is
placed at the outlet of TCD-4, and conveys runoff from BTCA Area 3

across the residential road to Trail Creek as shown on Plate 7-4B.

A temporary culvert not listed above will be installed at the end

of TCD-1 where it flows off the lower pad duripg.the.winter-pf 1989/90.
The designs for this culvert are showh &t TafT8" R and
Section 7.3.3.

scribed in

COPD has committed to maintain the lcul¥eétTuss 0Hitched (Appendix
7 GAS & MINING P ik (App

3-B) within the Trail Canyon Residenti=t EXClusion  area, which are

adequately sized to pass expected flows up to the 50 yr-24 hr event.

Since these structures are in the exclusion area and o‘&ﬁt directl

]

serve drainage control for the bonded areas, designs are not ‘ind95iddd

T.C. ‘ 7-44 Q'ﬁﬁ 1/25/95

in this- plan.



7.3.5 POST MINIﬁG DIVERSION DESIGN

Two disturbed,dibersions (TCD-1 and TCD-2) are projected to
remain in place afﬁer reclamation to direct runoff to the sediment
pond. When the sediment pond is removed, TCD-1 will be extended
and rip-rapped té Trail Creek (Plates 7-4). The diversion
structure (TCD-4) ?oming down from the middle pad will also remain
in place. These diversions will be maintained in place until bond
release. Diversi%ns within the residential exclusion area are
maintained by C.O.?. Coal Development Company (Appendix 3-B) with
the exception ofngCD—z, which extends into the bottom of the
residential area.vg

The location of each of these diversion structures is shown on
Plates 7-4. TCD—4éis shown on Figure 7.3-6. See Tables 7.3-2 and
7.3-3 for culvert:sizing and ditch sizing and rip-rap.

Diversion‘TC§ 1 is located near the base of the side slope
along the east edge of the road and lower pad recreation area.
Erosion will be mlnlmlzed with the installation of 9 in. M.D. rip-
rap as required 1Q‘Table 7.3-3. Diversion TCD-2 does not indicate
any erosive flowﬁ;and therefore, will not be rip-rapped. The
undisturbed diveésions along the main road are within the

residential excluéion area (no liability) and will not be rip-

rapped. These dlvér51on structures only CpL y;undmsturbed andsroad

drainage. ?,

The undlsturbed drainage along the wes% ide of the rQAd TCU-

DW'EQON of O!ELJﬁf\HPl e 7-

4D. The small catch basin on the east side of the access road at

1) will flow dlrectly to the highway dra1ra8

the southern end, of the property will be removed and the
undisturbed draindge extended to Trail Creek (TCU-2). There will
be no diktch mainfained along the east side of the access road
adjacent to BTCA Area 7; however, any drainage fromj this area will
flow onto the reclalmed picnic area or into théJﬁnghw T1
dralnage Dralnage from the picnic area is degcrlbed ‘in Appen X
7-G (BTCA Area "7“) ‘

.c. 7-44A Oﬁﬁ 1/25/95



MIDDLE TO LOWER _PAD DRAINAGE

An access road presently exists leading from the lower
(residential area) to the middle pad. This road is shown as the
lower boundary of drainage areas "H" and "I" on Plates 7-4. The
road will be modified to create a wide, moderately sloped ditch to
convey drainage from the middle pad to the lower level.

The middle pad will be sloped and a 36 in. high earthen berm
will be placed to direct drainage into the ditch, as shown on plate
7-4C. A Sediment trap (Figure 7.3-8) and a loose-rock check dam
will be placed on the middle pad to act as energy dissipators from
drainage above. The reclaimed ditch will have a maximum slope of
10.2 pct with an avg. slope of 6.5 pct. The ditch (TCD-4) is sized
to carry a 100 yr - 24 hr event from the drainage area which is
consistent with storm design for other permanent structures at the
site. Due to the potentially erosive velocities, the channel will
be rip-rapped with 9 in. Dgy rock, overlying a drainage fabric,
where there is no bedrock for erosion protection. Rip-rapping is
sized according to Figure 7.3-2. Six loose-rock check dams will be
placed at approx 100 ft o.c., along the bedrock channel bed length
(Plate 7-4C, Figure 7.3-9).

The overall drainage plan is shown on Plates 7-4. The ditch
(Figure 7.3-6) will discharge into a 24 in, culvert (TCC-6, Figure
7.3-7), which will in turn discharge onto the bedrock/9 in. Dgg
rip-rapped area and then into Trail Creek. An energy dissipator
basin approx 25 ft square will be installed at the bottom of ditch
TCD-4 at the inlet to the culvert TCC-6. The culvert will be fitted
with a trash rack consisting of 3/4 in. rebar on approx 4 in.
centers (Figure 7.3-7). The ditch design is shown on Table 7.3-3
and culvert design on Table 7.3-2.

SPPHOVELD
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Figure 7.3-6

Proposed Ditch TCD-4

Scale: 1"=2"

Hillside

= 10. 5 -

Freegpard L’T,,/——’”*_—\
9 . . - F "

9" D50
Rip-Rap
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e Figure 7.3-7

Trash Rack for TCC-6

Scale: 1"=1/2' APPROX

=T
= ,//féj»’{:>7 — f;;;é’*ﬁj;k,

}-:// = = ?/

15" Angl s -
Iron Fram , B =
on .Frame // o -
N\ | ]
, __ =
3/4" Rebar / : I - 2l

on 4"+ Ctrs.

\

1
*

24" C.M.P.

Note: Trash Rack is spot-welded
or bolted to culvert.
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Middle to Lower Pad Drainage
/ SEDIMENT. TRAP
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6 - 241in.
angular rock

larger stones ———
f——— FLOW
\Q\\\\‘\\Q;

at edges
ﬂ““ 7/ /0[]

/[ /
\\\\\\\\\\\\\\\&\\E\e\(&é NN \\x\\\y\\

See note #2 below

Qf

CROSS SECTION OF ROCK _CHECK DAM
SEDIMENT CONTROL STRUCTURE

Hillside

l FLOW
Rock Check Dam
////ﬁ Beyond
10.5 ft >1
L —F
— 18 in
//77?’3/;//>///

9 1in.

/\\\\\\/K\/\>\\b\9>>}\0&\\\\\\\\\\\\\\ Rip- Ra;§§

CROSS SECTION OF DITCH

Scale 1 in. = 2 ft
Note: 1. Reference Figure 7.3-6.
2 A 10 ft long apron shall be installed below the

check dam where no bedrock exists. Apron shall
be made of 9 in. D50 rip~rap over a fabric
filter blanket.

Figure 7.3-9 Proposed Ditch TCD-4, Rock Check Dams

7-44F 1/90



Calculations for fﬁﬁoff to the diversions are based on the areas
and flows from Tab;e 7.3-1. Design criteria and adequacy for the

diversions are sho@n in Table 7.3-3.

7.3.6 RIP—-RAP L OCATION AND SIZING
§

Rip-rap will be reﬁuired at the following locations:

3

1. Outlet of Culvert TCC-4 - 18 in med. diam.

2. Outlet of Culvert TCC-6 - 9 in. med. diam.

3. Portions of Ditch TCD-1 - 9 in. med. diam.

4. Reclaimed Ditch TCD-4 - 9 in. med. diam.

5. Channels on slope above TCD-1 - 4 in. med. diam.

Rip-rap will ?e well graded, with the majority of the stones
of the median dia@;ter as shown. The material will be of a solid,
non-slaking angulér rock. Typical rip-rap will be placed on a
bedding of a filte% blanket or a bed of graded gravel 1.5 times the
diameter of the mé&ian size stone.

The rip-rap éizes are taken from the chart on Figure 7.3-2,
using the Velocitfés given in Table 7.3-2 and 7.3-3. The chart is
based on sphericai stone diameters. The use of angular material
will provide evenééreater resistance to movement and thus increase

the effectivenessgof the control.

v 8 ® G A iy
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APRON DIMENSIONS ON LULVERTS

The aprons tb be placed at TCC-4 are based on actual,
velocities, site cénditions and proven performance. The in place
culvert apron area-will be improved by adding rip-rap for approx 20
ft down steam. The only disturbance anticipated during reclamation
to the areas associated with culvert TCC-4 will be the addition of
rip-rap, which will be done by hand and will improve stability
during heavy runoff events. The 18" rip-rap which has become
established in the stream bed gince installation of the culvert

will not be disturbed.

i:.‘-::g«-:._tiz- 'RECENED K '\m

Ysp

T.C. 7-45A 1/25/95



DIAMETER OF GULVERT (D) IN INCGHES
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Culvert Nomograph
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DESIGN OF SMALL DAMS
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SIZE OF RIPRAP TO BE USED DOWNSTREAM FROM STILLING BASINS 209

48

o 3 NOTE
. The riprap should be composed of o / — 3000
. well groded mixture but most of /
[ the stones should be of the size /
| indicoted by the curve.Riprop should «000
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2 . .
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» : . — 3500
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Peterka, A.J., "Hydraulic Design of Stilling Basins and Energy Dissipators',
7-47 ,
U.S. Bureau of Reclamation, Engineering Monograph No. 25.
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FIGURE 7.3-4

Upper Road Ephemeral Drainage Crossing
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FIGURE 7.3-5

"Picnic Area" Berm Design
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NOTE: Minimum height of 6" allows a minimum freeboard of 3.5"

Design based on SCS Type II Distribution and runoff of

0.07 acre ft for a conservative flow of 0.5 cfs and a
slope of 0.07 ft/ft.
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PL_AN
NOTE: GALVYAMIZED TIE WIRE TO BE TYPICAL SITE
USED IN STRUCTURE CONST., :
WIRE TIES (MIN. 4/PER SUPPORT).
£ SILT FENCE® w/6" 7
ENTRENCHED 8 ANCHORED .__p J}-
AT BASE,
<
(] U 1
ROCK ANCHOR BELOW <4 —— 6 SUPPORT DRIVEN INTO GROUND 2's

GROUND LEVEL., \ <

END VIEW (TYPICAL)

FIGURE 7.3-5A Typical Silt Fence Installation
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TABLE 7.3-1
DRAINAGE AREAS FOR POST MINING HYDROLOGY

¢

Area A B C, c, D E
Acres 11.48 4.32 23.05 37.65 12.30 —496151
Sq. Miles .018 .007 .036 .060 .019 4.50
Hyd. Length (ft.) 2004 957 1973 - 2446 1738 16,143
Slope (%) 62.5 65.6 58.9 70.4 - 73.6 13.4
s 6.67 6.67 6.67 6.67 6.67 6.67
t (hrs) 121 .066 J124 .134 .100 1.391
te {(hrs) .202 .109 .206 224 .166 2.32
T ' , »
=~
@ qgp' (CSM) 800 960 780 760 850 170
*Q]O (in.) .10 .10 .10 .10 .10 .10
*’"Qso (in.) .29 .29 .29 .29 .29 . .29
’,‘NQ/&) /’l‘h-) . 040 ’40 04’”‘ JM '# a4‘0‘
*qpm (cfs) 1.44 0.67 2.81 4.56 1.62 76.50
**a,s0 (cfs) 4.18 1.95 8.14 13.22 4.68 221.85
~
&’E X 100 () 506 248 sze /52t 448 3odco
>E
o * Calcutated runoff and peak flow for 10 yr.-24 hr. storm.

#% Calculated runoff and peak flow for 50 yr.-24 hr. storm.

Kbl LY MLl ey oM ik [ [ g - 2 T

wCGo

8.35
- 2880,
.013
459
44 1
6.67
044
074
1000
.10
.29

.

3.77

520

6.01
.009
810

32.5

.039

1000

1.50
/. &0
9.45

13.50

76.Z0
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TABLE 7..-1(cont.)

“Af'€a « H { J K, . K L M N

1 2
Acres 5.78 1.07 3.00 3.04 3.33 3.62 48.21 0.46
. Sds Mires .009 .002 .005 ~,005 .005 .006 .075 0.001
Hyd. Lgngth 397 398 559 199 379 910 981 1000
Sloped 86.7 54.3 74.8 54.3 4.4 41.7 71.0 8.00
S 1.63 1.63 1.63 1.63 1.63 1.63 6.67 1.63
t, (hrs) 013 - .017 .019 .010 .019 .037 .064 .090
te (hrs) , .022 .028 .032 .016 .031 .062 .107 .153
q, (csm) 1000 1000 1000 1000 1000 1000 960 875
* ; '
Qglin.) 1.05 1.05 0.10 1.05 1.05 1.05 0.10 1.05
"y (in.) 1.50 1.50 0.29 1.50 1.50 1.50 0.29 1.50
¥ Q100 (In.) y X4 Va7 o.40 )& /. €0 480 0. 40 /&0
*ap,qlcfs) 9.45 2.10 0.50 5.25 5.25 6.30 7.20 0.92
qp50(Cf5) 13.50 3.00 1.45 7.50 .7.50 9.00 20.88 1.31
3o (cF5) A 3.0 200 90p 9. 00 /0.8 RE80 )55
*  Runoff and peak flow for 10 yr.-24 hr. storm.
50 . : ) ”
o R‘unoff and peak flow for T yr.-24 hr. storm. (7/00 Yy‘-z;lér.ev%?[‘f?‘/y .
Based on 10 yr.-24 hr. event of 2.25% . 50 yr.-24 hr. event of 2.90“) Runoff curve no. 60 for
undisturbed land and 86 for disturbed. Taken from Figure 2.26, p. 85, "Applied Hydrology and
Sedimentology for Disturbed Areas", 1983, Barfield, Warner & Haan. Peak flow calculated using

SC5-TR55 Method from same reference, Figure 2.40, p. 115.



TABLE 7.3-2

b

Post-Mining Culvert Sizing

50 yvr — 24 hr Event

Culvert

Dr. Areas

Flow
(cfs)
Velocity
(fps)
Rip—-rap
(m.d.)
Slope (%)

Diameter

Required
Headwater

Available
Headwater

Note:

% %

TCC-4 TCC-6
A,B,C,D, A,B,H, I,
E,F,G,H, I L/2

287.79 27.13

16.67 7.68
38 in.** 9 in.

8.5 10.20

54 in. 42 in.

156 in. 26 in.

238 in. 42 in.

Existing earthen headwall will remain for Culvert

TCC-4. Headwalls to culvert TCC-6 will be rip-
rapped.

Existing 18" riprap, originally sized for the 10
yr+ 24 hr. Event, will not be disturbed (See

section 7.3.6).

T RECEIED . -

| MR e :
,"TWWmiFF7T“
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NG PRICE 1741

7-50 1/25/95
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Table 7.3-2A ' "':ﬁiif;”‘fimv.

SPECIAL PROVISIONS - TROENICAL

SECTION 611 (COONT.)
RIPRAP GRADATIONS
Riprap % Smller Than Intermediate Rock Mean Rock
Designation Given Size Dimension Diameter
By Weight (Inches) Dsg
(Inches)
Type V 70-100 8
50-70 6
35-50 4 4
2-10 2
Type VL 70-100 ' ' 12 |
50-70 9 '
35-50 6 : 6
- 2-10 2
Type L 70-100 14
o 50-70 12
O 35-50 9 9
2-10 3
Type M 70-100 21
50-70 18
35-50 12 12
2-10 4
Type H 70-100 30
S0-70 24 '
35-50 18 18
2-10 6
Type VH 100 30
50-70 27
35-50 24 24
2-10 9
Source: Den&er Design Manual
- '

7-50A
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TABLE 7.3-3

Summary of Post-Mining Ditch Sizes

Ditch TCD-1" TcD-2*" TCD-4
Drainage Areas J,K1,K2,L K2 A,B,H,I,L/2
Flow (cfs) 17.30 5.25 - 27.13**
Velocity (fps) 7.76 3.69 7.68
Rip-rap (m.d.) 9 in. Soil 9 in.
Slope (%) 7.5 2 10.2
Depth of Ditch (ft) 2.50 1.5 - 1.50
Depth of Flow (ft) 2.00 1.19 0.75
Manning’s N 0.032 0.032 0.032
Bottom Width (ft) 0.01 0.00 0.01
X-Sectional Area (ft?) 3.26 1.42 1.96
Wetted Perimeter (ft) 5.10 3.37 5.75
Hydraulic Radius (ft) 0.63 0.37

Based on a triangular ditch with 1:1 slope sides. See Plates 7-4
for location of rip-rap.

Note:

Reference:

*

* %

Flow from TCD-2 will be directed along road thru
residential area, and into TCD-1. Flow shown
collects along ditch and only reaches the amount
shown near the end on the lower pad. Rip-rap shown
will be placed on slopes greater than 7.5 pct on
the lower pad.

Calculations for TCD-2 performed by "FlowMaster",
version 3.3, 1991, Haestad Methods, Inc., and are
shown on page 7-51A.

"Applied Hydrology and Sed Mmigid1bgnsls L 1983,
Barfield, Warner & Haan, Oklah echnicCa ress.
Also Technical Deficiency Document, 9 April.

% S R (VY

L |

ey o ST

7-51 . 10/03/94



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: TCD-2
Comment: DITCH DESIGN
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft

Left Side Slope.. 1.00:1 (H:V)
Right Side Slope. 1.00:1 (H:V)
Manning's n...... 0.032
Channel Slope.... 0.0200 ft/ft
Discharge........ 5.25 cfs

Computed Results:

Depth..cceeeeeee 1.19 ft

Velocity..eeoeons 3.69 fps

Flow Are€d...cess- 1.42 sf

Flow Top Width... 2.38 ft

Wetted Perimeter. 3.37 £t

Critical Depth... 1.11 ft

Critical Slope... 0.0288 ft/ft

Froude Number.... 0.84 (flow is Subcritical)

3 K:QMQ&A\N k
. ,__}

s,

bt 13 1994

T R S—

LR ey T 4T 3
Ws o AT

Open Channel Flow Module, Version 3.3 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

T.C. 7-51A - 10/03/94



Primary Road Drginade
L
This section bresents the designs for ditches TCU-1 and TCU-2,
which carry runoff along the primary road above BTCA Area "7" and

BTCA Area "8".

pitch TCU-1 flows along the West side of the road between the
residential exclusion area and BTCA Area "8" (Plate 7-4D) and
drains into the Highway 31 drainage. The ditch carries a portion
of the runoff froé Watershed M (Table 7.3-1). TCU-2 flows along
the East side of éhe road in the same area, and drains into Trail
Creek. The diversions carry only undisturbed and road drainage, so
runoff treatment is not required.

Designs for ghese diversions are shown following. The "PEAK"
hydrograph generaﬁion program was used to determine the peak flows
from the watersheds. Calculations for Watershed M were based on
the watershed infdrmation in Table 7.3-1 and were calculated using
an SCS Type II di%tribution. The road watershed calculations were
also performed using "PEAK". Both diversions are sized for the 10

year 24 hour storm event of 2.25 inches.

RECEIVED

Gs g C o / Ak .
- TAH . !- o -‘./93

e,

T.C. | 7-51B 1/25/95%
: qsk



Table 7.3-4

Peak Mlow Calculations for TCU-1_and TCU-2

~

PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: M

——.—————.—_———_——_——..--—._—.—.————_——._—_.—_-——————————-._—_—.—_————————-——-

STORM WATERSHED:
Distribution = SCS Type '2' Land Slope = 71.0000 PCT
Curve Number = 60.00
Precip. Depth = 2.25 in Channel Length = 981.00 ft
, Time of Conc. = 0.1072 hr
Duration = 24.00 hr Area = 48.21 Acres
Number of Lines = 1695 D = 0.0143 hr

Runoff depth 0.1094 in
Initial Abstraction = 1.3333 in
Peak Flow = 1.71 cfs (0.0352 iph)
At T = 12.57 hrs

RECEIVED

VRE oo {
INPUT SUMMARY FOR W.S ROAD i ;
T e e e e e e e T NN e -
STORM: Lwa RS PRI Ual |
Distribution = SCS Type '2' Land Slope = 9.3000 PCT
' Curve Number = 86.00
Precip. Depth = 2:25 in Channel Length = 687.00 ft
- Time of Conc. = 0.1052 hr
Duration = 24.00 hr Area = 0.72 Acres
Number of Lines = 1726 D = 0. 0140 hr

Runoff depth = 1.0375 in
Initial Abstraction = 0.3256 in
Peak Fléw = 0.78 cfs (1.0684 pﬂé)H C95
At T = 12.52 hrs '

T.C. : 7-51C %A 1/25/95
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

)

Worksheet Name: TCU-1
Comment: Ditch Design
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft

Left Side Slope.. 1.50:1 (H:V)
Right Side Slope. 1.50:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0800 ft/ft
Discharge........ 1.71 cfs

Computed Results:

Depth............ 0.49 ft

Velocity......... 4.83 fps

Flow Area...... . 0.35 sf

Flow Top Width... 1.46 ft

Wetted Perimeter. 1.75 ft

Critical Depth... 0.60 ft

Critical Slope... 0.0250 ft/ft

Froude Number.... 1.73 (flow is Supercritical)
_ S
i ol
e

Open Channel Flow Module, Version 3.3 (c) 1991 ) MAR L5

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

Q¥

T.C. 7-51D 1/25/95
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Trapezoidpl Channel Analysis & Design
Open Channel - Uniform flow

*

Worksheet Name: TCU-2
Comment: Ditch Design
Solve For Depth

Given Input Data:

Bottom Width..... 0.00 ft
Left Side Slope.. 1.50:1 (H:V)
Right Side Slope. 1.50:1 (H:V)
Manning's n...... 0.033
Channel Slope.... 0.0800 ft/ft
Discharge...... . 0.78 cfs
Computed Results:
Depth....... fee e 0.38 ft
Velocity........ . 3.69 fps
Flow Area........ 0.21 sf
Flow Top Width... 1.13 ft
Wetted Perimeter. 1.35 ft
Critical Depth... 0.44 ft
Critical Slope... 0.0336 ft/ft

Froude Number....

1.50 (flow is Supercritical)

RECEIVED -

Open Channel Flow Module, Version 3.3 (c) 1991

Haestad Methods, Inc. * 37 Brookside Rd * Waterb

T.C. 7-51E

t ;'/95

'frﬁmc?t‘ 06708

b

C*?A’ 1/25/95
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Table 7.3-5

‘ ' Ditch TCU-1 and TCU-2 Summary

Ditch

Drainage Area

Flow (cfs)

Velocity (fps)

Rip-rap (m.d.)

Slope (%)

Min. Depth of Ditch (ft)
Depth of Flow (ft)
Minimum Freeboard (ft)
Manning's N

Bottom Width (ft)

Side Slopes

NOTE : Calculations

for TCU-1

TCU-1

M Partial

1.71

4.83

Soil

0.49

0.03

"FlowMaster", Version 3.3, 1991,

and are shown on pg.

e

B RECENED

7=-51F

TCU-2
Misc. Road

0.78

0.033

and TCU-2 were performed by
Haestad Methods, Inc.,
7-51D and 7-51E

No. 136566
KIMLY C.

Y A
Yo
sFlidns

Qb’P! 1/25/95



7.3.7 POST-MINING MAINTENANCE AND MONITORING

All drainage controls, culverts, ditches, ponds, silt fences etc.,
left in place after reclamation, (See Plate 7-4) will be maintained
as necessary to remain operational as required or until bond
release. Maintenance may include: cleaning culverts, trash racks,
ditches, regrading areas of erosion, replacement of erosion
controls, and such other measures as may be necessary to maintain
the integrity of the hydrologic control system. Monitoring of
surface water will continue until bond release as discussed in

Section 7.2.4.

As stated previously the sediment pond will remain in place until
pond release, or until revegetation of related disturbed areas is
deemed adequate. When removed, the area will be regraded as shown
on Plate 7-4 and revegetated as discussed in Section 3.6. Ditch
TCD-1 will be extended to Trail Creek and a silt fence will be

installed.

Due to the relative isolation and small size of certain areas, all
drainage does not pass through the sediment pond. These areas
require the use of alternative sediment controls. These drainage
controls, shown on Plate 7-4, have been designed utilizing the best

available sediment control technology. The resulting designs have

TR A AR AT 7 T B AN AmnraE At

been reviewed and monitored during con%t;ug;ion by‘Co-Qp‘and"DdbM

5

S
personnel. %
RECEIVED _ :
2
OCT -61095 | |
T.C I 7-52 ‘
DIVISION GF DI} i t o
GAS & MINING PRICE UTAW | S USER PR P




Alternate sediment controls for these "B.T.C.A." areas are

discussed in Appendix 7-G.

Photographs will be taken as reclamation is completed and
place in Appendix 7-F. All structures within the Trail Canyon
community will wultimately become the responsibility of the

community.

AMENDMENT {u

APPROVED mining & Reclamation Plan
Approved, Bivision of Oif, Gas & Mining

LT gz e LS)03

T.C. 7-52A . 11701792




7.4 References

Barfield, Warner, & Haan, 1983, "Applied Hydrology and Sedimentology
for Disturbed Areas", Oklahoma Technical Press.

Bear Canyon Mining and Reclamation Permit, 1985, Co-Op Mining Co.
Chow, Ven Te, 1959, "Open-Channel Hydraulics", McGraw-Hill Book Co.

Danielson, Terence W., et al, 1981, '"Hydrology of the Coal-Resource
Areas in the Upper Drainages of Huntington and Cottonwood Creeks,
Central Utah,' U.S. Geological Survey, W.R.l! Open-File Report
81-539.

Division of Water Resources, 1976, "Hydrologic Inventory of the San Ra-
fael River Basin," Utah Department of Natural Resources.

Erickson, Austin J., 1977 "Aids for Estimating Soil Erodibility 'K' Value
Class and Soil Loss Tolerance," Soil Conservation Service, Utah,
1973.

King, Horace/Williams and Brater, Ernest F., 1963, '"Handbook of Hydra-
" lices", 5th ed., McGraw-Hill Book Co.

McCuen, Richard H., 1982, "A Guide to Hyrologic Analysis Using SCS
Methods," Prentice-Hall, Inc., N.J.

Price, Don and Arrow, Ted, 1974, "Summary Appraisals of the Nation's
Ground-Water Resources - Upper Colorado Region," U.S. Geological
Survey, Professional Paper 813-C.

Price, Don and Waddell, K.M., 1973, "Selected Hydrologic Data in the
Upper Colorado River Basin," U.S. Geological Survey, Hydrologic
Investigations Atlas HA-477.

"Soil Erodibility and Soil Loss Factors for Utah Soils," 1977, Soil
Conservation Service.

Spieker, Edmund M., 1931, "The Wasatch Plateau Coal Field, Utah,"
U.S. Geological Survey, Bulletin 819.

"Universal Soil Loss Equation," 1976, Soil Conservation Service, Utah,
Technical Notes.

Waddell, K.M., et. at., 1983, "Hydrology of the Price River Basin, Utah
With Emphasis on Selected Coal Field Areas," U.S. Geological
Survey, Open File Report 83-08, Salt Lake City, Utah.

Waddell, K.M. et. al., 1978, '"Selected Hydrologic Data, 1931-1977, Was-

atch Plateau - Book Cliffs Coal-Fields Area, Utah," U.S. Geologi-
cal Survey, Open-File Report 78-121.

7-53



Water Monitoring Report - 1978, "Annual Summary of Hydrologic Monitor-
ing Program on and Adjacent to Lands and Mines Controlled by
Utah Power & Light Company.

"Water Resources Date, Utah, Water Year '81," 1981, U.S. Geological
Survey, Water-Data Report UT-8-1.

7-54



APPELDIY 7-£-—1

WATEZX MONITORING RESULTS




.L_ » Mining Company
Station: Lower Trail

Farameter ( mg/l

Bicarbonate
Calcium

Carbonage
Chloride

Flow ( gpm )

Iron

Magnesium
Nitrogen, Nitrate
pH ( Lab )

pH ( Field )
Potassium

Sodium

Solids, Dissolved
Solids, Suspended
Sulfate

Temperature ( Celsius )

Cations ( meq/1 )

Anions ( meq/1 )

Cat/An Balance ( % )

Part 1

01/17/85

347.00
73.00
0. 00
3. 00
6.70
0. 02
60. 00
1.09
8.10
8.10

5.30

15. 00
445. 00
4. 00
99. 00
1.00
9.37
9. 66
t.55

02/25/85

306.00
€8. 00
0.00
20,00
12.20
0.13
59.00
1.23
8.10
8.00
4.70
15.00
495. 00
4.00
107.00
1.00
9.0¢2
8.93
0.52

03/20/85

306, 00
71.00
0, 00
24. 00
29.00
0.03
58. 00
1.98
8.10
8. 00
5.70
13.00
495. 00
4,00
119.00
1.00
9.03
9.29
1.45

04/18/85

279,00
2. 00
0,00
16. 00

18,00
0.12

51,00
0, 60
8.00
8. 00
3. 40

10.00

435. 00

36.00

95. 00
3.00
7.81
8.08
1.69

05/06/85

c68. 00
6c. OO0
0, 00
Ic. 00
€8, 00
0.65
39.00
0. 49
8.10
8.10

2. 40

13. 00

360. 00 -

162. 00
54. 00
;3,00

6.93
6.82
0.74

06717785

<493, 00
59. 00
0. 00
8. 00
2. 00
0.64
36. 00
0,17
8. 30
8. 20
.00
9. 00
310.00
128. 00
35. 00
4, 00
6.35
5. 94
3. 34

Mear,

[1X]
W
Y]
w

2.16
8.08
8.12
1.54



7 Mining Company

Station: Lower Trail Part 11
Parameter ( mg/1 ) 07/22/85  08/20/85 09/24/85 10/17/85 11707/85 1e/04/85 Mean

Ricarbonate 793,00 342.00 232.00 356,. 00 354,00 356,00 Z16.50
Calcium €5. 00 71.00 €9. 00 793. 00 81,00 78. 00 73.83
Carbonate 0. 00 0,00 0.00 0, 00 0, 00 0,00 0, 00
Chloride 10. 00 21.00 15. 00 18. 00 19. 00 18, 00 16.83
Flow ( gpm ) 97.00 67.00 47,00 47.80 32.00 29. 80 53.43
Iron 1.11 0. 06 0,62 0.09 0.11 0,07 0. 34
Magnesium 45,00 68,00 45.00 67.00 63.00 53. 00 57.83
Nitrogen, Nitrate 0. 65 0.74 1.11 0. 61 0.56 0.67 0.72
pH ( Lab ) 8. 30 8.10 8,30 8.10 8. 30 8.10 a8.20
pH ( Field ) 8.20 8. 40 8.20 8.10 8.20 8.190 8.29
Potassium 3.00 7.00 6.00 5. 00 3. 00 4,00 5.00
Sodium 9.00 16,00 9.00 13.00 13.00 19.00 13. 16
Solids, Dissolved 360. 00 476,00 452, 00 498.00 486,00 452,00 454,00
Solids, Suspended 214,00 10. 00 122. 00 8.00 18. 00 6.00 63. 00
Sulfate 50. 00 105.00 107.00 80.00 95. 00 91.00 88.00
Temperature ( Celsius ) 5. 00 6. 00 4,00 4,00 2700 3. 00 4, 00
Cations ( meq/l ) 7.41 10.00 7.69 10. 15 9.92 3.68 9.14%
Anions { meq/1 ) 6. 91 9.63 7.31 9.36 9.61 9. 14 8.65
Cat/An Balance ( % ) 3.52 1.93 2.57 4,37 1.59 2. 87 2.80



Co Q Mining Company
Station: Upper Trail

Farameter

Bicarbonate
Calcium
Carbonate

Chloride

Flow ( gpm )

Iron

Magnesium

( mg/1

Nitrogen, Nitrate

pH ( Lab )

pH ( Field )

Potassium
Sodium
Solids,
Solids,
Sul fate

Temperature ( Celsius )

Dissolved

Suspended

Cations ( meq/l )

Anions

( meq/l )
Cat/An Balance ( % )

)

fPart I

01/17/85

284,00
59, 00
0.00
17,00
0. 50

0.27

48. 00
1.82
B.20
8.00
1.70

12.00

340.00
4.00

84.00
0. 00
7.46
7.92
3.00

02/25/85

FROZEN

03/20/85 04/18/85

FROZEN &eh, 00
46, OO

O, 00

O

.00
62,00
0. 35
32.00
0. 07
8. 30
8.20
1.40
5. 00
305.00

108. 00

43.00
2.00
5.18
5. 64
4,20

05/06/85

o277, 00
56, 00
0, O0
7. 00
56,00
1.04
27.00
0.11
8.10
8. 00
1.10
10. 00
276.00
26e. 00
25.00
3.00
5.48
5. 26
2. 06

0&/17/85

213,00
44,00
O, 00
€. 00
5¢.00
0. 56
28.00
0. 02
8.20
8. 00
3.00
7.00
254.00
184, 00
17.00
3.00
4.88
4.79
1.00

Mean

237,00

[#)]
—
o
[

0,00
9.75
42.62
0.55
23.75
0. 50
8.20
8. 05
1.80
8.50
293.75
139.50
42.23
2.00
S5.75
5.90
2.36



fo Mining Company
Station: Upper Trail

Parameter ( mg/1 )
Bicarbonate

Calcium

Carbonate

Chloride

Flow ( gpm )

Iron

Magnesium

Nitrogen, Nitrate

pH ( Lab )

pH ( Field )
Potassium

Sodium
Solids,
Solids,
Sulfate

Dissolved

Suspended

Temperature ( Celsius )

Cations ( meq/l )
Anions ( meq/1 )

Cat/An Balance ( %X )

Part I1

07/2e/85

187. 00
401, 00
0, 00
€. 00
37.50
0.€e2
31.00
0.10
7.70
8. 00
1.00
1. 00
258. 00
£10.00
23.00
4,00
4.10
4.39
2. 45

08/20/85

238,00
42,00
6. 00
13. 00
42.00
0.11
48,00
0. 04
8. 40
8.10
2.00
10.00
320.00
2.00
56. 00
6. 00
5. 53
6. 42
0.83

09/c4/85

10.00
370.00
2. 00
47.00
4.00
6.91
6.60
2.30

10/17/85 11/07/85
DRY c58., a0
54, 00
4,0
4. 00
6.20
Q.07
48, 00
0.01
8. 40
8. 00
2.00
8.00
328. 00
6. 00
58. 00
4.00
7.04
6.853
1. 37

18/704/8% Mean

FROZEN



2506 Wes: Ma.n Stree:

Inter-Mountain: Farmington, New Mexico 87401
Laboratories, Inc. Te' (50 326-4737
CO-0r ¥ining Co. S Dete: August 15, 198¢
P.0. Box 1245 Re: Woter Analveis
Hunuington, U7 84528 Laboratory No: F30@2

Sample Site: C-S1
Ilate Sarpled: 7-24-86
Date Received: 7-28-86

Lab pE. s U, ... e 8.0
Lat Conductivity. umhos’cm..... ... N 346
Totel Dissolved Solids (1803, mg- 1. ... ... ...... 338
Total Dissolved Solids (ceaic). mg'l........... 352
Boron. ME . e 0.05
Nitrate - Nitrite as "N", mg 1..... ... ... .... 0.13
Amronjie Nitrogem as “N", mg l........ ... ... 0.03
Ortho Phosphorus, mg/l....... ... ... ... ... ... <0.01
Sodium Adsorption Ratio....................... 0.12
Total Alkalinity as CaCO03, mg-'l............... 281
Total Hardness as CaCO03, mg-1l..... e 341
MG/L MEQ/L
Bicarbonate as HCO3.............. 343 5.62
Carbonate as CO3............... . 0.0 0.00
Chloride........ ... 6.0 0.17
Suifate... ... ..., - 62 1.29
Calcium. ... ... . .. i 67 3.34
Magrnesium. . ...... .. ... . . 22 3.49
Potessium. .. ... . . .. 2.2 .06
SN T TR0 I3 G.2z2
MEFOr CatiOnS . ot 7.11
Moy ANIONS e 7.08
Catior Aricn Difference. ... .. ... ............ C.21%

Alurinzrm.o. .. .. . ... 0.1 Lead.............. <0.02
Arsenic. . ... ... ... <0.005 Mzanganese . . . ... ... <. 02
Bariur............ <0.3 Mercury........... <0.0C:
Cadmiun . .......... <0.002 Molybdenur.. ... ... <0.02
Chromivr.......... <0.02 Nickel........... . <0.01
Copper............ <0.01 Selenium.......... <0.003

Iron.............. <0.03 Zinc.............. 0.0:



2506 Wes! Maim Stree:
Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel {505 32¢ 4737

Semple Size: Cs-1 Tzte: Sent. @, 1%z¢
Deve Semplel: (& 1z 8F ¢ 115% Mire: Ce-cor
Cate recelved: 0t 15 k¢t Lzt No TZszc
et pErLLo oo, e e e e . P
et CJondocTivity, umhos cmoa 2BCLLL ... £24
Tewel Diseclved Scolicds [IECY, mg il Zz¢
Tctal Disszlved Solids {calc), mcli.o.... zIz
Or G, I L e e e e .l
T_.ooride, mz 'l e e e e e e .
Eyircogen Sulfife, mgiIl....... R e c.C4
Ortheo-Fhoszhate, =C. 1. . ittt ie i, c.cL.
Arnmonia NiItrogen as N, mg e e e e e e c.Cc:
Nitrate ~ Nitrite as N, mo 2., ..., ¢.C7
Sodiur Adscrption Ratic.... ..o 0..:
Total Alkalinity as CaCO03, mg/i.....ccvu... 3253
Total Harcéness as CaC03, mg/1............. 322
mg/1 neg I

Bicarbonate as HCO3........... 394 6.4¢

Carbonate as CO3.............. ° 0.0¢

Chloricde. ..ttt iiinneenn 5 C.i¢

Sulfate. ... ... e e e e e €2 SL4l

Caleciux e e e e TE O

MagnesIiorm. ..o e e e &z .77

PCE&SS_:T e e i e .. z .01

Sodiur e e e e e e e e e Z .z
Meior Catlicrme . e e g€..z
Nefor ArmIcos ..o e e <. lL
Caticn kT Difiererce I
Trare Metels (Tissclved Lonmcentraticnsl, mo L
AIv <C.: Teal. <r .tz
L <C.C0E Mengarese. ... “ o <C.CZ
Tz <C.E Mercory oo e e <Z.0C:C
Ca: <0.C0zZ Mclvyhdenuar e «C.CTzZ
Cr <C.02 Nickel......... e <C.C:
Co <C.01 Seleniucm. . ... .. ..., <0.0CE
Ir <C.CE S < <7.CL




Inter-Mountain
Laboratories, Inc.

2506 Wes' Man Sueet
Farmington, New Mexico 87401
Te .53 326.4737

Sample Site: C-S Date: 28 October, 1586
Date Sampled: 09/24/86 & 1515 Mire: Co-op
Date Received: 09/30/86 Lat: No: F3597
Lab pPH: ittt i i e e e e 7.8
Lab Conductivity, umhos/cm & 25C.......... 701
Total Dissolved Sclids (180), mg'l........ 422
Total Dissolved Solids {(calc), mgc/1....... 401
Boron, MG/l. .. i, 0.04
Fluoride, mg/l. ..o, 0.13
Hydrogen Sulfide, mg/1l....... 0., <0.04
Ortho-Phosphate, mg/l..... ... <0.01
Ammonia Nitrogen as N, mg/l............... 0.09
Nitrate + Nitrite as N, mg/l.............. 0.24
Sodium Adsorption Ratio................... 0.13
Total Alkalinity as CaCO03, mg/l........... 332
Total Hardness as CaCO03, mg/l............. 391
mg/1 meq/1
Bicarbonate as HCO3........... 405 6.64
Carbonate as CO3.............. 0 0.00
Chloride.......citiiieeennnnnn 6 0.17
Sulfate.. ...ttt neeneneenss 62 1.29
Calcium. . ... iverinvennnnnnnn 80 4.00
Magnesium.......covvieeenae.n 46 3.82
POtassSiuUm. . v oo iiietonnneanennn 3 0.06
SOAAUM. v v e vttt et i e 6 0.25
Major Cations. ...ttt ennas 8.13
Major ARniOnS...... ettt 8.10
Cation/Anion Difference.................. .18 %
Trace Me+tals (Dissolved Concentraticns), mg-'l
Aluminum.. ... 0.6 Lead. .. ittt <C.Cz
Arsenic........covu.. <0.005 Manganese. ............ <C.0z2
Barium........ oo <0.5 MercCuUry. ... ..o veeeeson <C.001
Cadmium........oouveuuen 0.004 Molybdenum............ <0.GC2
Chromium.............. 0.04 Nickel................ 0.02
(670} o o7 = < <0.01 Seleniuvm.............. <0.005
Iron. ... i iii i 0.58 Zinc. .. o i i e ¢.08



-jufwrWLl-
i, 2506 West Main Street

Inter-Mountain Farmington. New Mexico 87401
Laboratories, Inc. Te' (505 326-4737

Sample Site: cs-1 Date: 29 October, 1986
Date Sampled: 10/01/86 & 1320 Mine: Co-cp
Date Received: 10/8:8¢ Lat No: F3737

Lab PH: ..ttt i e e 7.7
Lab Conductivity, umhos/cm @& 25C.......... 700
Total Dissolved Solids (18C), mg/i........ 4C2
Total Dissolved Solids (calc), mg/l....... 398
BOTOn, MO/ 1.ttt iimii it 0.05
Fluoride, mg/1l. .. i .10
Hydrogen Sulfide, mg/l..............coontn 0.10
Ortho-Phosphate, mg/l........ ... v <C.0:1
Ammonia Nitrogen as N, mg/l............... ¢.03
Nitrate + Nitrite as N, mg/l.............. <0.01
Sodium Adsorption Ratio................... 0.13
Total Alkalinity as CaC03, mg/l........... 331
Total Hardness as CaC03, mg/l............. 387
ng/1l meq/1
Bicarbonate as HCO3........... 404 6.63
Carbonate as CO3......cc00c. 0 0.00
Chloride......iiiiieneeenosann 7 0.20
Sulfate. .....ociiiireerennon 64 1.33
Calcium. .c.vve i v roaaonesns 69 3.45
Magnesium........cocoereennnn 52 4.30
POtassiUmM. oo v vt i ononnoneenson 3 0.07
Sodium. . o ii it & 0.25
Mzior CationsS...cueetiiieeneenenee s 8.0€E
MEJOr ALRZONS ..t v einetton oo oneeenen B.14
Caztion/Anion Difference......... ... ..., 0.49 %
Trace Metz_.s (Dissolved Concentraticns), mg i
Aluminur. ..o v v v e e <C.: Lead. ... . i, <0.02
Arsenic........c.civn <0.CGCSs Mangznese....... ... .. <G.C2
Barium.... ... i <0.% MercuUry . ... v <0.C01
Cadmium.......... ..., <0.002 Molybdenurm............ <0.02
Chromiurm.........cooe.. 0.02 Nickel........ ..o <0.01
1673 e1o1-5 o <0.01 Selenjum.............. <0.005

Iron........ e e e e <0.05 Zinc . .. i e e e e <0.01



2506 West Main Stree

Inter-Mountain Farmington, New Mexico 87401
laboratories, Inc. Tel (505 3264737
CO-0F ¥:ining Co. Date: August 13, 198¢
P.0. Box 1245 Fe- Wate: Anw:vsis

Bunnington. U7 8458 Laboratory No: F3093

Sample Site- G-S:
Date Szrmpled: 7-24-8€
Date Received: 7-2&8-86

Lab pE. s.u........ D . 7.9

Lab Cenductivity, umnlos cr. ... ... .. ... .. .. 662
Total Tissolved Souilds (&0, my ..., ... ... .. 4z0
Tote! Dissclived Solids (ceic). mg 1...... ... . 410
Boron. mE ... 0.0+
Nitrate - Nitrite as "X". mg i.............. . G.17
Ammonia Nitrogen as "N", mg 1., ... 0.2
Ortho Phosphorus, mg 1.......... ... .. ... ....... <0.01
Sodium Adsorption Ratio....................... 0.14
Total Alkalinity as CaCC3, mg'1l............... 318
Total Hardness as CaC03. mg 1................. 398

MG.L MEQ/L
Bicarbonate as HCO3.............. 383 6.38
Carbonate as CO3................. 0.0
Chloride......... ... .. ... . ... 5
Sulfate....... ... i

DO - OO
~l - O
I N

Calcium........ ... ... ... ..., 3
Magnesium......... ... . ... . . ..... 22 50
Potessium. . ... . . L H .0
SoCIUm . . oo £.5 zE
Major Cetions. ... . i e £.2%
Major AnJONS. ..ot e e g.22
Caticer. Arior Difference. .. .. ........ .... C.30%
Trace Metals (Dissclivecd Conceniraiicersi.ryr i
Aluminc- ... ... <0.1 Lead. ... L. <C.0z
Arsenic........... <0.003 Manganese......... <{1.02
Barium............ <0.5 Mercury........... <0.001

Cadrium........... <0.0C2 Molybdenur. ... .. .. <G.02
Chrormiun.......... <0.02 Nickel . ... .. ...... <C.0:
Copper............ <0.01 Selenium....... ... <0.003
Iron.............. <0.03 Zinc.............. <G.01



2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

Inter-Mountain
Laboratories, Inc.

Sample Site:
Date Samplecd:
Date Received:

OoOom
0O mWn

[ T Y

b
[$9] 03

m ™M
[=)]
[EEN
O
w
O

Lab PH: vttt ittt ittt et e e e e e e 7.7
Zab Concduc*tivity, uvwrhoscm @ 25C.......... E5C
Total Disscived Solids (180}, mg/l....... 372
Totzl Dissolved Solids {calc}!, mg/l...... 389
Bor o, MC, L it et e e e e e e e e e e e C.04
Fluoride, BT/l o it i e e e e e e .09
Eydrogen Sulifide, mg 'l........ e <C.04
Ortho-Phosphate, mg. .. i it iie e, <2.01
Ammonia Nitrogen as N, mg/l. ... ..., 0.02
Nitrate + Nitrite as N, mg/1.... ... 1.10
Sodium Adscrption Ratio............civ.u... C.iE
Total Alkalinity as CaCO3, mg/l........... 296
Total Hardness as CaCC3, mg/i... ... 373

g

w Q

[0 BN

Bicarbonate as HCC2...........
Carbonate as CC3.

Chloride.....

D R R S Y

Sulifa*te...
Calcium...

e 4 e e 4 e s .

“cc:‘.ec;:n. e

Do;asc_um......

odium.. ... ..
Caticns...
Anions. ...

MaZor

PR SR
.aJO

N (

(m m o

SERY BV N G 0 O N b

AN I

[oIESIEN NS RGN PSSR

O M O O (i -t

Cation Arnicn Tiffererce. .. .. e e . . %

Trazce Me*zls (Tissolved Concen<trations

Aivminum. .. ... <0.1 Le . e e e e e e <C.02

Arsenic......ciiinn. <0.005 Manga e e e e e e <0.02

Barium................ <0.5 Mercu e e e e e <0.00C1
Cadmium..... e e e . . <0.00C2 Molyb e e e <0.02

Chromium.......... . <0.02 Nicke e e e e e e <0.0:

Copper................ <0.0: Selen ceie e, <0.005
Ircrn. . e e i i e <0.C5 Zinc. e e <Q.C1



..UT\L
2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
Sample Site: G-S Date: 28 October, 1986

Date Sampled: 09/24/86 @ 1410 Mine: Co-op
Date Received: 08/30/86 ‘ Lab No: F3598
JAE= ) T <) > A 7.9
Lab Conductivity, umhos/cm @ 25C.......... 724
Total Dissolved Solids (180), mg/l........ 452
Total Dissolved Solids (calc), mg/l....... 424
Boron, mg/l. ...ttt ittt nnntonanens 0.02
Fluoride, mg/l.. ...t ittt ittt ennoeenneas .12
Hydrogen Sulfide, mg/l.......¢cc ... <0.04
Ortho-Phosphate, mg/1l..................... <0.01
Ammonia Nitrogen as N, mg/1l............... 0.07
Nitrate + Nitrite as N, mg/l.............. 0.10
Sodium Adsorption Ratio................... 0.30
Total Alkalinity as CaC03, mg/l........... 318
""" Total Hardness as CaCO3, mg/l............. 401
mg/1 meqg/1
Bicarbonate as HCO3........... 388 6.36
Carbonate as CO3.............. 0 0.00
Chloride......cii i innenenns 8 0.21
Sulfate........ .ttt 83 1.73
Calcium. .....¢ciiiiiieiernenans 70 3.49
Magnesium...........ciiivva.. 55 4.52
Potassium.......... ..., ' 4 .10
Sodium. . ...ttt ittt i e 14 0.860
Major CationsS. ..ot ittt onesensnannas 8.71
Major ANIONS. ¢ v vttt v iornssootancnannsass 8.30
Cation/Anion Difference.................. 2.41 %
Trace Metals (Dissolved Concentrations), mg/l
Aluminum......ouvv e 0.1 Lead. ... ... <0.02
Arsenic............... <0.005 Manganese............. <0.02
Barium........ e <0.5 Mercury............... <0.001
Cadmium......co0ceenn. <0.002 Molybdenum............ <0.02
Chromium.............. 0.04 Nickel................ 0.02
CoppPer. . it it <0.01 Selenium.............. <0.005

Iron. ... it i it et aeeens 0.05 45 5 o ¥ o <0.01



° I .
2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
Sample Site: GsS-1 Date: 29 October, 1986

Date Sampled: 10/01/86 @ 1455 Mine: Co-op
Date Received: 10/8/86 Lab No: F3738
Lab PH: . it i et e i s e i 7.7
Lab Conductivity, umhos/cm @€ 25C.......... 719
Total Dissolved Solids (180), mg/i........ 398
Total Dissolved Solids (calc), mg/l....... 417
Boron, MG/1. ... ittt it et e it 0.05
Fluoride, mg/l.... . . ittt 0.11
Hydrogen Sulfide, mg/l......... 0t uenn. <0.04
Ortho-~Phosphate, mg/l..........cvviiinn. <0.01
Ammonia Nitrogen as N, mg/l............... 0.04
Nitrate + Nitrite as N, mg/l.............. <0.01
Sodium Adsorption Ratio................... 0.16
Total Alkalinity as CaCO03, mg/l........... 322
Total Hardness as CaC03, mg/l............. 397
mg/1 meqg/1
Bicarbonate as HCO3........... 393 6.45
Carbonate as CO3.............. 0 0.00
Chloride.......... ... 6 0.18
Sulfate.. ...ttt roeenann 86 1.80
Calcium. ... ivvnvnnennennses 64 3.18
Magnesjium................ e e 58 4.76
Potassium.......oi it 2 0.06
Sodium. .. i it s i et e e 7 0.31
Major Cations......ivii ittt iiinnnnnnas 8.32
Major AnionsS......co it ittt it eennoeneas 8.43
Cation/Anion Difference.........ocevinn.n 0.66 %
Trace Metals (Dissolved Concentrations), mg/1
Aluminum.........c.0... <0.1 Lead...........cvv.... <0.02
Arsenic............... <0.005 Manganese............. <0.02
Barium................ <0.5 Mercury............... <0.001
Cadmium.........ovvv e <0.002 Molybdenum............ <0.02
‘Chromium. ...uovuunernas 0.02 " Nickel................ <0.01
Copper.....c.iveveenns <0.01 Selenium.............. <0.005

i 5 o=} o NP <0.05 Zinc. . v it i e e <0.01



JJT\.L
2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401

Laboratories, Inc. Tel. (5051 326-4737
CO-0OP Mining Co. Date: July 9, 1986
P.0O. Box 1245 Re: Water Analysis
Hunnington, UT 84528 Laboratory No: F2539
Sample Site: Upper Trail

Date Sampled: 06/15/86 @ 1310
Date Received: 06/20/86

Lab pH:...... e e e e e e st 8.1
Lab Conductivity, umhos/cm @ 25C.......... 393
Total Dissolved Solids (180), mg/l........ 276
Total Dissoclved Solids (calc), mg/l....... 216
Total Suspended Solids, mg/l.............. 130
Nitrate + Nitrite as "N", mg/l............ 0.05
Sodium Adsorption Ratio................... 0.16
Total Alkalinity as CaC03, mg/l........... 195
Total Hardness as CaC03, mg/l............. 207
mg/1 meq/1
Bicarbonate as HCO3...... ceva 238 3.90
Carbonate as CO3........0c0... 0 0.00
Chloride.......cii it 5 0.14
Sulfate...... ..ttt iierennnen 14 0.29
Calcium...... ittt nnnnenncens 61 3.04
Magnesium.........cieetvnennnn 13 1.11
Potassium......... et e e 1 0.02
Sodium. . i ..ttt ittt et 5 0.23
Major Cations. ...t rieneinertanseanees 4.40
Major Anions..... ittt ettt et e, 4.33
Cation/Anion Difference........c.cveeeueenn.. 0.80 %

Trace Metals (Total Concentrations), mg/l



.U'T\l.
2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
C0-0P Mining Co. Date: August 13, 1986
P.0. Box 1243 Re: Water Analysis
Hunnington, UT 84528 Laboratory No: F3087

Sample Site: Upper Trail
Date Samplied: 7-24-86
Date Received: 7-28-86

Lab pH, S.U. ...t e e e 7.9
Lab Conductivity, umhos’/cm.................... 433
Total Dissolved Solids (180), mg'l............ 240
Total Dissolved Solids (calc), mg/1........... 232
Total Suspended Solids. mg/l.................. 130
Settleable Solids., ml i.. ... ... ... ... ... ........ 0.1
Boron, Mg/ 1. .. . e e 0.035
Nitrate -« Nitrite as "N", mg/l................ 0.56
Ammonia Nitrogen as "N", mg/l................. 0.05
Ortho Phosphorus, mg/l........ ... .. ... .. ...... 0.01
Sodium Adsorption Ratio....................... 0.20
Total Alkalinity as CaC03, mg/l............... 206
Total Hardness as CaCO3, mg/l................. 226
MG/L MEQ/L
Bicarbonate as HCO3.............. 231 4.12
Carbonate as CO3................. 0.0 0.00
Chloride. .. ... ... .. .. ... 8.2 0.23
Sulfate...... e e e e e e 21 0.44
Calcium. ... . il 40 2.00
Magnesium............ ... ... ... .. 31 2.51
Potassium........................ 2.3 0.06
SOGIUM. o vttt e 6.9 0.30
Major Cations........ . ... 4.87
Major AniOonS. ... i e 4.79
Cation/Anion Difference........... ... ... ... . £.83%

Trace Metals (Dissolved and Total Concentrations),mg/l

Diss. Total Diss. Total
Aluminum..... <0.1 2.7 Lead......... <0.02 <0.02
Arsenic...... <0.005 <0.005 Manganese.... <0.02 0.03
Barium....... <0.3 <0.5 Mercury...... <0.001 <0.001
Cadmium...... <0.002 <0.002 Molybdenum... <0.02 <0.02
Chromium..... <0.02 <0.02 Nickel....... <0.01 <0.01
Copper....... <0.01 <0.01 Selenium..... <0.005 <0.005

Iron......... 0.09 2.23 Zinc......... 0.03 0.73



i
s 2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737

Sample Site: Upper Trail Date: 29 October, 1986

Date Sampled: 10/01/86 @ 1320 Mine: Co~op

Date Received: 10/08/86 Lab No: F3743

Lab PH: ..ttt it et et et i e e, 8.3

Lab Conductivity, umhos/cm @ 25C.......... 550

Total Dissolved Solids (180), mg/l........ 292

Total Dissolved Solids (calc), mg/l....... 297

Total Suspended Solids, mg/l.............. <1

Nitrate + Nitrite as "N", mg/l............ 0.01

Sodium Adsorption Ratio................... 0.27

Total Alkalinity as CaCC3, mg/l........... 248

Total Hardness as CaC03, mg/l............. 284

mg/1 meqg/1

Bicarbonate as HCO3........... 303 4.96
Carbonate as CO3.............. 0 0.00
Chloride....... .. iieieennn. 12 0.35
Sulfate.......oi ittt nn.. 34 0.70
Calcium. ...ttt et iiinnnn 57 2.84
Magnesium............c0vn... 34 2.83
Potassium.......... ..., 1 0.03
Sodium. . ittt it et e e 10 0.45

Major Cations... ...ttt 6.15

Major Anions...... ..t iiiininnnn. 6.01

Cation/Anion Difference.................. 1.15 %



. o
b I ¢ 2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. - Tel. (505) 326-4737
CO-OP Mining Co. Date: August 15, 1986
P.0. Box 1245 Re: Water Analysis
Hunnington, UT 84528 Laboratory No: F3095

Sample Site: T-S1
Date Sampled: 7-21-86
Date Received: 7-28-86

Lab PH, S.U. ...ttt et e 8.0
Lab Conductivity. umhos.cm........... .. ... .... 746
Total Dissolved Solids (180), mg/l............ 486
Total Dissolved Solids (calc), mg/1l........... 469
Boron, mME/ 1. ... 0.05
Nitrate = Nitrite as "N", mg/1................ 0.48
Ammonia Nitrogen as "N", mg/l................. 0.04
Ortho Phosphorus, mg/1l....... ... ... . ... ... <0.01
Sodium Adsorption Ratio.......... ... ... ... ..., 0.28
Total Alkalinity as CaC03, mg/l............... 351
Total Hardness as CaC03, mg/l................. 436
MG/L MEQ/L

Bicarbonate as HCO3.............. 428 7.02
Carbonate as CO3................. 0.0 0.00
Chloride....... ... e, 17 0.49
Sulfate. ...ttt 88 1.83
Calcium. ... ..t iiieeen 81 4.05

S Magnesium.. ... ... i oo 37 4.68
Potassium........... .. ..y 3.0 0.08
Sodium........ i i 13 0.58
Major Cations...... ...y 9.39
Major AndOns. .. .. ...t 9.35
Cation.'Anion Difference..................... 0.27%

Trace Metals (Dissolved Concentrations),mg/l

Aluminum.......... <0.1 Lead.............. <0.02
Arsenic........... <0.005 Manganese......... <0.02
Barium............ <0.3 Mercury........... <0.001
Cadmium........... <0.002 Molybdenum........ <0.02
Chromium.......... <0.02 Nickel............ <0.01
Copper............ <0.01 Selenium.......... <0.003

Iron.............. <0.03 ZINC. o v i et e een 0.03



2506 West Main Street
Farmington, New Mexico 87401
el. (505) 326-4737

Inter-Mountain
Laboratories, Inc.

—a
o
n

o m
0

@I )]
m M
et ot 3
m oY
[
(1 1]
-

3
[1 4 & I

(WS
<
1]
2

n

FA A T ST T S S S

IG/ 1.

8 8 8 s 3 e o = s s e o

LD PE i e e e e - 7.6
Lab Conductivity, unhos/ecm @ 2BC.......... 7382
Total Dissolived Solids (180}, mg/iI........ 458
Total Dissclved Solids (calc), mGll....... L4E2
BT On, ME i it i i s e C.CE
Tluoride, MO/l i i i i e e e e C..3
Eyérogen Sulfide, mg l..... ... <C.04
Ortho-?hosphate, <C.GC:
oge 0.0C:2

.40

27

on

(@]

Sodlum Acsorp\;
Total Alkalinity as CaCC3,
Total Harcdness as CaCo03,

mg/
mg/l.....00iu.n.

Ricarbonate as BECO3...........
Carbonate as CO3.......0 v e,
Chloricde. ... .t iei ittt nnneos i
Sulfate. .. i ittt e e e e e
Cealci

v -
wh mldat s 8 s 4 8 e = ¥ 8 = & 2 s s e s e 3 e s T o

3.81
MEgne S itm. i vt i ittt e e 0 £.927
POoOtaS S itm. v v v v vt bt s e 3 C.0¢
SO Ium. v it s e e e e e e e b 0.57
LSl e b ol O Sl o 3 o ¥ $.43
A= o 5ol - o il X = 2.9
Ceticn, Cilfference. ..o v iiiiiinneen, .29 %
Trace Metzls (Dissolved Concentrations), mg/l
AZUmMinuUm. ..o v v v v v v <0.1 Lead......... N <0.02
ErseniC.... ... <0.005 Manganese............. <C.0Z2
Barium......... e <8.% Mercury... e e e e <C.0CL
CaGmium.....cvvveee... <C.002 Molvbdenum........... <Z.C2
hromium. ... ..o v .. <0.02 Nickel............. . <C.C1
OF o) o) o7 o <C.0: Selenium. ..o, <0.005
Lo = 3 N <0.058 ZinC. e it i e e <0.C:
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2506 Wes: Main Street

Inter-Mountain v Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505 326-4737
Sample Site: T-S Date: 28 October, 1986

Date Sampled: 09/24/86 @ 1540 Mine: Co-op
Date Received: 09/30/86 Lab No: F3599
Lab pPH: .ottt ittt it ittt ettt 7.6
Lab Conductivity, umhos/cm @ 25C.......... 808
Total Dissolved Solids (180), mg/l1l........ 510
Total Dissolved Solids (calc), mg/l....... 472
Boron, mMg/l.. ...ttt e e 0.07
Fluoride, mg/l. ... ..ttt ietnnstnenaennns 0.16
Hydrogen Sulfide, mg/l.....c.civ i 0.05
Ortho-Phosphate, mg/1...... ... ... <0.01
Ammonia Nitrogen as N, mg/l............... 0.07
Nitrate + Nitrite as N, mg/l.............. 0.15
Sodium Adsorption Ratio................... 0.29
Total Alkalinity as CaC03, mg/l........... 354
Total Hardness as CaCO03, mg/l............. 442
mng/1 meg/1
Bicarbonate as HCO3........... 432 7.08
Carbonate as CO3.......cccvu... 0 0.00
Chloride....... it nnenas 18 0.50
Sulfate............. ... 84 1.74
Calcium.. ... .o tveentnnnnnean 89 4.45
Magnesium......... .. iv ... 53 4.39
Potassium.......ietitveeeacenn 3 0.08
Sodium. .. ...ttt e 14 0.60
Major Cations......ciiiiiieinnennrennenns 9.52
Major Anions........ .ot tennnenaenan 9.32
Cation/Anion Difference.................. 1.06 %
Trace Metals (Dissolved Concentrations), mg/1
Aluminum.............. <0.1 Lead. ... .o eiienn.. <0.02
Arsenic.........civuu.. <0.005 Manganese............. <0.02
Barium................ <0.5 Mercury.......cccovue... <0.001
Cadmium............... <0.002 Molybdenum............ <0.02
Chromium.............. 0.04 Nickel................ <0.01
Copper........oooveun. <0.01 Selenium.............. <0.005

Iron.......... e e e e e e 0.05 Zinc. ... i et e, 0.06
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2506 West Main Street

Inter-Mountain : Farmington, New Mexico 87401
Laboratories, Inc. Te!. (505) 326-4737
Sample Site: TS-1 Date: 29 October, 1986
Date Sampled: 10/01/86 @ 1340 Mine: Co-op
Date Received: 10/8/86 Lab No: F3739
= & T =¥ < S 7.6
Lab Conductivity, umhos/cm @ 25C.......... 812
Total Dissolved Solids (180}, mg/l........ 524
Total Dissolved Solids (calc), mg/l....... 473
Boron, Mg/l. .. it iii it iennnnanannns 0.06
Fluoride, mg/l.. ... it it tineennnnesas 0.14
Hydrogen Sulfide, mg/1l.............. ... ... <0.04
Ortho-Phosphate, mg/l........ ... ... <0.01
Ammonia Nitrogen as N, mg/1l............... 0.04
Nitrate + Nitrite as N, mg/l.............. 0.30
Sodium Adsorption Ratio................... 0.29
Total Alkalinity as CaC03, mg/l........... 357
S Total Hardness as CaCO03, mg/l............. 442
mg/1 meq/1
Bicarbonate as HCO3........... 435 7.13
Carbonate as CO3.......00000.. o 0.00
Chloride.......iiviiii i 16 0.46
Sulfate........ .ottt 85 1.77
Calcium. ... eveeeenoannsan 86 4.29
Magnesium.........ciotiueeenns 55 4.56
Potassium.......... .0 iuee.n 3 0.09
Sodium. ... ..ttt it i e e 14 0.60
Major Cations. .. ..ttt iiearenonncnsanons 9.54
Major Anjons..........iii ittt ennneeennnn 9.36
Cation/Anion Difference.................. 0.95 %

Trace Metals (Dissolved Concentrations), mg/l

Aluminum........... ... <0.1 Lead.......coviviven.. <0.02
Arsenic........cciov.n <0.005 Manganese............. <0.02
Barium................ <0.5 Mercury......covueee.n <0.001
Cadmium.......ocveeve-. 0.002 Molybdenum............ <0.02
Chromium......cccc00n. 0.04 Nickel................ 0.01
10703 o ) o5 o <0.01 Selenium.............. <0.005

5 o =} o NP <0.05 ZiNC . i it i e e e 0.72
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2506 West Main Street

. InterrMountain v Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
CO-0P Mining Co. Date: July 9, 1986
P.O. Box 1245 Re: Water Analysis
Hunnington, UT 84528 Laboratory No: F2538
Sample Site: Lower Trail

Date Sampled: 06/15/86 @ 1340
Date Received: 06/20/86

Lab pPH: ..ottt ittt ittt ittt ettt sananennns 8.1
Lab Conductivity, umhos/cm @ 25C.......... 387
Total Dissolved Solids (180), mg/l........ 296
Total Dissolved Solids (calc), mg/l....... 220
Total Suspended Solids, mg/l.............. 122
Nitrate + Nitrite as "N", mg/l............ 0.12
Sodium Adsorption Ratio.......ccvvivvnnnn.. C.186
o Total Alkalinity as CaCO03, mg/l........... 200
Total Hardness as CaCO03, mg/l............. 206

Bicarbonate as HCO3........... 244 4.00
Carbonate as CO3.......¢cc0e... 0 0.00
Chloride.......ii ittt inennnn 6 0.16
Sulfate........iiiiiiiiiiennn. 14 0.29
Calcium. ...ttt iinennnnnnnns 62 3.09
Magnesium..........c0iiieennn. 12 1.03
Potassium........c it iiiennne. 1 0.02
SOdIUm. .t vttt ittt et et e 5 0.23
Major Cations.....v.iv ittt eneeneennesan 4.37
Major Anions.......ciir ittt iennnnnnnnnnns 4.45
Cation/Anion Difference............c..... 0.91 %

=

Trace Metals (Total Concentrations), mg/1l
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2506 West Main Street

Inter-Mountain : Farmington, New Mexico 87401
Laboratories, Inc. Te!. {505) 326-4737
CO-0P Mining Co. Date: August 15. 1986
P.0. Box 12453 Re: Water Analysis
Hunnington, UT 845328 Laboratory No: F3088

Sample Site: Lower Trail
Date Sampled: 7-24-86
Date Received: 7-28-86

Lab pH, S.U. ..t it e e e e 8.0
Lab Conductivity, umhos.cm.................... 338
Total Dissolved Solids (180), mg'l............ 320
Total Dissolved Solids (calc), mg/l........... 314
Total Suspended Solids, mg’'l.................. 86
Settleable Solids, ml, 1.......... ... ... ........ 0.2
Boron, mg/l. . .. . 0.08
Nitrate = Nitrite as "N", mg/l......... ... .. ... 0.55
Ammonia Nitrogen as "N", mg/l................. 0.03
Ortho Phosphorus, mg/l....... ... .. ... ... ..... 0.01
Sodium Adsorption Ratio....................... 0.26
Total Alkalinity as CaC03, mg/)............... 256
Total Hardness as CaCO3, mg/l................. 297
MG/L MEQ/L
Bicarbonate as HCO3.............. 312 5.12
Carbonate as CO3................. 0.0 0.00
Chloride............ . ..., 9.2 0.26
Sulfate......covi i 44 0.92
Calcium......... i, 53 2.64
Magnesium........... ... ... ... ..., 40 3.29
Potassium.......... ... ... .. ...... 4.6 0.1
Sodium........ ... . i 10 0.44
Major Cations........ ... 6.49
Major Anions...... ... ... 6.30
Cation Anion Difference..................... 1.49%

Trace Metals (Dissolved and Total Concentrations),mg./l

Diss. Total Diss. Total

Aluminum..... <0.1 1.6 Lead......... <0.02 <0.02

Arsenic...... <0.005 <0.005 Manganese.... <0.02 0.05

Barium....... <0.3 <0.3 Mercury...... <0.001 <0.001

Cadmium...... <0.002 <0.002 Molybdenum... <0.02 <0.02

Chromium..... <0.02 <0.02 Nickel....... <0.01 <0.01
- Copper....... <0.01 <0.01 Selenium..... <0.005 <0.005

Iron......... 0.12 1.70 Zinc......... 0.07 0.41



.ifT\.L
2506 West Main Street

"% Inter-Mountain : Farmington, New Mexico 87401

Laboratories, Inc. Tel. (505) 326-4737
Sample Site: Lower Trail Date: 29 October, 1986
Date Sampled: 10/01/86 & 1435 Mine: Co-op
Date Received: 10/08/86 Lab No: F3744
Lab pH: . .ttt it e i i e e e 8.1
Lab Conductivity, umhos/cm € 25C.......... 732
Total Dissolved Solids (180), mg/l........ 424
Total Dissolved Solids (calc), mg/l....... 430
Total Suspended Solids, mg/l.............. <1
0il & Grease, Mg/l .. ..ttt inteneennenenn <5
Nitrate + Nitrite as "N", mg/l............ 0.30
Sodium Adsorption Ratio................... 0.37
Total Alkalinity as CaCO3, mg/l........... 324
Total Hardness as CaC03, mg/l.....cccvo... 393

mg/1 meqg/1
Bicarbonate as HCO3........... 395 6.48
Carbonate as CO3........0.00... 0 0.00
Chloride........ i, 18 0.52
Sulfate...... .o ittt nnes 79 .1.65
Calcium.......viiiiiiernneansas 56 2.79
Magnesium............... ... .. 62 5.07
Potassium.........ciiiiee... 4 0.11
Sodium......i ittt i e 17 0.73
Major Cations.......c.ccii it ittt eeann 8.70
Major AniOnS. . ... .. ittt ittt tonenienn. 8.65
Cation/Anion Difference...........c.ovu.. 0.29 %

Trace Metals (Total Concentratiocons), mg/1



2506 West Main Street
Inter-Mountain : Farmington, New Mexico 87401
Laboratories, inc. Tel. (505) 326-4737

Sample Site: B3S-~-1 Zate Sept. 9, 1488¢
Dzte Sampled: 06/12,/86 & 123C Mine Co=-op
Date Received: ©8,15/86 Zas No ¥3322
Lab pE: ... i ii oo e e e e e e 7.7
Lab Cond“ck;"*y, unhos,/cm @ Z8C.......... 650
Total Dissolved Solids (18C), mg./Z........ 334
Total Dissolved Solids (caic), mg l....... 367
BOT O, MG/ i i i i i e i e e e e e e C.0C¢
Flucride, mg. i .. it i e e e .12
Hvdroge Sulfide, mg/ /1. i <C.04
tho-~Phosphate, mg/1..... ... <Q0.C:
Ammonla Nitrogen as N, mg/1...... e e e 0.31
Nitrate + Nitrite as N, mg/l.............. 0.08
Sodium Adsorption Ratic................c.. 0.2z
Total Alkalinity as CaCO03, mg/¢........... 309
Total Hardness as CaCO03, mg/l............. 368
mg/1 meq/1
Bicarbonate as HCO3...... e 37¢€ 6.1
Carbonate as CO3............ .. 0 0.00
Chloride...... ... iC 0.29
Sulfate............ e e e 49 1.02
Calciuvm......... e N 59 2.94
Magnesium........c.o0 v e e 58 4.35
POLasSSitm. t it it e e e 2 G.0s5
Sodium............. e e e e g 0.40
Major Cations. ...ttt i, 7.74
Major Anions...... e e e e e e e e 7.48
Cation/Anion Difference......... ... ... ... 1.710%
Trace Metals (IJissolved Concentraticns), mg/l
Aluminum. ... oo .. <0.:Z Leal. ... ceeen.a.. <0.02
Arsenic............... <C.00% Manganese. ... e e <0.02
Barium. « v vt v it <C.& Mercury ..o en st v v <0.00:
Cadmium.....v v <0.002 Meolvbéenum. .o oo v v v v . <0.02
Chromium............ .. <0.02 Nickel..... e e e <0.0:Z
Copper.......e.eees.0.. <0.01 Selenium...... e <0.00C5

155 o o) o N <0.05 Zinc........ e e e e .. <0.C1
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..UT\L
Inter-Mountain
Laboratories, inc.

CO-0P Mining Co.
P.0. Box 1245
Hunnington, UT 84528

Sample Site: B-S1i1
Date Sampled: 7-24-86
Date Received: 7-28-86

Lab pH, sS.U.. ... i i
Lab Conductivity, umhos/cm....................
Total Dissolved Solids (180), mg/l............
Total Dissolved Solids (calc), mg/l...........
Boron, mg/l.. .. .. ...
Nitrate + Nitrite as "N", mg/l................
Ammonia Nitrogen as "N", mg/l.................
Ortho Phosphorus, mg/l......... ... .. .. .. .. ...
Sodium Adsorption Ratio........... P
Total Alkalinity as CaCO3, mg/l...............
Total Hardness as CaCO03, mg/l.................

Bicarbonate as HCO3.............. 381
Carbonate as CO3................. 0.0
Chloride........ ... ... 7.1
Sulfate......ov it 49
Calcium. ... i i iiiiineiennn 71
Magnesium........................ © 44
Potassium......... ... 1.6
Sodium. ... e 9.6
Major Cations.. ... ..o ininnnnn
Major Anions. ... ...t e e e
Cation/Anion Difference........... ... .......

Trace Metals (Dissolved Concentrations),mg 1

Aluminum.......... <0.1 Lead.............
Arsenic........... <0.005 Manganese........
Barjum............ <0.5 Mercury..........
Cadmium........... <0.002 Molybdenum.......
Chromium.......... <0.02 Nickel...........
Copper............ <0.01 Selenium.........
Iron.............. 0.05 ZinC.............

ME
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2506 Wes*: Main Street

Farmington, New Mexico 87401

Date: August 15,
Re: Water Analysis
Laboratory No:

Q/L
25
.00
.20
.02
.55
.61
.04
.42
.62
.47
.99%

.02
.02
. 001
.02
.01
.005
.01

Te!. 1505) 326-4737

1986

F3092
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2506 West Main Street

Inter-Mountain , . Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
Sample Site: BS-1 Date: 28 October, 1986

Date Sampled: 09/24/86 @ 1515 Mine: Co-op
Date Received: 09/30/86 Lab No: F3596
PE=Y < T < ; & S N 7.8
Lab Conductivity, umhos/cm @ 25C.......... 681
Total Dissolved Sclids (180), mg/l........ 434
Total Dissolved Solids (calc), mg/l....... 396
Boron, Mg/l. ... iiiirmiii ittt 0.10
Fluoride, mg/l.. ...ttt iieennnotoonnsnss 0.32
Hydrogen Sulfide, mg/l.........ccivvvn... <0.04
Ortho-Phosphate, mg/1l.......... ... <0.01
Ammonia Nitrogen as N, mg/l............... 0.10
Nitrate + Nitrite as N, mg/l.............. 0.23
Sodium Adsorption Ratio................... 0.32
Total Alkalinity as CaCO03, mg/l........... 272
Total Hardness as CaCO03, mg/l............. 351
mg/1 meq/l
Bicarbonate as HCO3........... 332 5.43
Carbonate as CO3.......¢c00 ... 0 0.00
Chloride.......cci i ennnns 13 0.37
Sulfate........cicivtenenesenns 89 1.85
Calcium. ... iiiieetnnenanns 73 3.63
Magnesium.............c00n.. 41 3.38
Potassium.......... ..., ' 4 0.09%
Sodium. .. ..ottt it a e 14 0.60
Major CationsS ... v it i ittt oentnnnsnennss 7.71
Major AnionS. ... i ettt reentnnsesnnsennnsa 7.65
Cation/Anion Difference......... ... 0.39 %
Trace Metals (Dissolved Concentrations), mg/1
Aluminum.............. <0.1 Lead........cii. <0.02
Arsenic..........c0.. <0.005 Manganese............. <0.02
Barium...........c.... <0.5 Mercury......ovveeeees <0.001
Cadmium.......ocvvee.n. <0.002 Molybdenum............ <0.02
Chromium.............. 0.03 Nickel................ 0.01
Copper..... oo <0.01 Selenium.............. <0.005

Iron.....oo... e e e <0.05 ZinC...o.iiiiiiiiiiieen, <0.01



APPENDIX 7-A

EVALUATION OF THE TRAIL CANYON SEDIMENTATION POND
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Evaluation
of the
Trail Canyon

Sedimentation Pond

for

Co~-0Op Mining Company

by
Biackhawk Engineering Co.
March, 1985
(Revised July 1, 1985)
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Sedimentation Pond

The technique used to determine runoff volumes for the sedimentation

pond capacity was the SCS Runoff Curve Number Method (TR-55), using

the formula: Q = (P—O..ZS)2 / (P+0.85): where S = (1000/Cn) -10.
P = Precipitation for a 10 yr. 24 hour event, which is 2.25" for
the Trail Canyon area based on 'Precipitation Frecuency Atlas 2,

Volume VlI-Utah, 1973). Curve numbers of 86 and 6C were used for
disturbed and undisturbed runoff areas, respectively. These numbers
are based on Table 9.1, "SCS Regional Engineering Handbook," Section

4, Hydrology. See Table 7-1 for calculations.

The Universal Soil Loss Equation (USLE) was used to estimate sediment
yield from disturbed areas. Sediment yield was calculated by estimating
the erosion rate from disturbed areas. All erosion was assumed to
be delivered to and deposited in the pond. Conservative assumptions
were made to insure that more capacity is available than might be
nece‘ssar‘y to satisfy design standards. Erosion rate (A) in tons/acre

per year is determined using the USLE as:
A = (R)(K)(LS)(C)(P)
The variables R, K, LS, C and P are defined as follows:

R is the rainfall factor which can be estimated from the empirical
relation: R=27P2'2 where P is the 2 vyear, & hour precipitate value
which for the Trail Canyon facilities area is 1.1 inches. Therefore,
the estimated value for R is 33.3 which is somewhat larger than
the value from an iso-erodent map provided by Wischmeyer (1977)

for the approximate location of the facility.

K is the soil erodibility factor. The K value was conservatively esti-
mated to be 0.5. This value is representative of compacted disturbed
areas such as roads, embankments and parking areas and is higher

than would be expected for reclaimed acres or undisturbed soils.
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LS is the length slope factor. The average LS factor of 2.98 was
determined for the disturbed areas,. using an average slope of 900'

@ 8%. Table 1, "Universal Soil Loss Equation", SCS, Jan. 1976.

C is the cover factor. The C factor was conservatively estimated

to be 1.0 which is suggested for a condition of zero ground cover.

P is the erosion control practice factor. P is conservatively estimated

to be 1.0 which applies when no erosion control measures are applied.

A unit weight of 100 Ib/ft3 is used to convert sediment yield in weight

per unit time to volume capacity requirements.

The area draining to the ponds was calculated to be 26.6 acres,
of which 10.8 acres are considered disturbed and 1.:5.8 acres are undis-
turbed runoff. The areas were measured directly from Plate 7-1

nSurface Hydrology", by the use of a planimeter.

Sediment yield calculations are based on the 10.8 acres
of disturbed area only. Undisturbed areas draining to the

ponds are not considered as sources of sediment.

Based on the above, total sediment yield from disturbed areas is
calculated to be 0.246 acre-feet per year, or 0.738 acre-feet for a

3-year period, (Table 7-2).

Pond surface area was measured by planimeter from Plate 7-2, "Sedi-
ment Pond". This area was measured to be 14,680 square feet. Using
a direct rainfall of 2.25", a direct precipitation volume of 0.06 acre-
feet is required for the pond, (Table 7-3). Pond capacities at the
Emergency and Principal Spillways were also calculated using plani-

meter areas x depths taken from Plate 7-2.

Based on the above criteria, the required pond capacity is calculated

as 1.880 acre-feet. The results of the above calculations are summar-
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Table 7—;

Runoff Calculation Sheet

Runoff

10 year - 24 hour Precipitation Event - 2.25"
Based on: "Precipitation Frequency
Atlas of the Western United States”,
(NOAA Atlas 2, Vol. VI-Utah, 1973).

Total Drainage Area 26.6 acres
Based on: 10.8 acres Disturbed

Area + 15,8 acres Non-Disturbed

Area draining to pond. Areas

measured from Plate 7-1 by plan-

imeter.

0.936 ac. ft.

*Disturbed Area Runoff Volume
.Based on: V=9xA; A=10.8 ac.;
Q = (P-0.2S)°/(P+0.88)= 0.77
Where S = (1000/Cn)-10; P=2.25";
Cn = Runoff Curve No.=86 (Disturbed Area)

*Undisturbed Area Runcoff Volume - 0.146 ac. ft.
Based on: V=9xA; A=15.8 ac.;
Q0 = (P-0.2S8)°/(P+0.88)= 0.60
Where S = (1000/Cn)-10; P=2.25";
Cn = Runoff Curve No.=60 (Undisturbed Area)

Total 10 year - 24 hour Runoff Volume - 1.082 ac. ft.

*Taken from "SCS Regional Engineering
Handbook", Section 4, Hydrology.
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Table 7-2

Sediment Yield Calculations

Sediment Yield

Disturbed Area of Runoff 10.8 acres
Based on planimetered area from

Plate 7-1.

Sediment Yield in Tons/Acre/Year 49.62 TAY
Based on: A = (R)(K)(LS)(C)(P)
Where: R = Rainfall Factor = 33.3,
K = Soil Erodibility Factor = 0.5,
LS = Length Slope Factor = 2.98,
(Based on a 900' slope at 8%, and
"Table 1, WUniversal Soil Loss Equation,"
scs, Jan., 1976)
C = Cover Factor = 1.0 (No Cover)
P = Erosion Control Factor = 1.0

(No Control)

Sediment Volume per Year 0.246 ac. ft.

Based on: A x 2000 x D
W x 43,560

Where: A = 49.62 tons/acre/year,
D = Disturbed Area = 10.8 acres,
W = Weight of Sediment = 100 Ibs./cu.ft.

Sediment Volume Storage Required for 3 years 0.738 ac.ft.
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Table 7-3

Direct Precipitation Calculations

Direct Precipitation to Pond

Surface Area of Pond
Based on: Planimetered
area of Pond Surface at
Principal Spilting elevation.

(Pilate 7-2)}.

10 yr.-24 hour Precipitation Event
Based on: '"Precipitation Frequency
Atlas of the Western United States",
(NOAA Atlas 2, Vol. VI-Utah, 1973).

Direct Precipitation Volume
Based on: V = PA/43,560
where P = Precipitation in ft.=2.25"/12,

A = Pond Area in ftZ = 14,680 ftZ.
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Table 7-4

Required Sedimentation Pond Capacity

Summary Sheet

‘Required Capacity for Runoff = 1.082 ac. ft.
(From Table 7-1) "

Required Capacity for 3 Years

Sediment Storage = 0.738 ac. ft.

(From Table 7-2)

Required Capacity for Direct

Precipitation = 0.06 ac. ft.

Total Required Pond Capacity =1.880 ac.

Pond Capacity at Principal

Spillway = 2.030 ac.

Excess Pond Capacity Available 0.150 ac.

7-62
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ized on Table 7-4, "Required Sedimentation rPond Capacity-Summary

Sheet".

The existing pond was surveyed in November, 1984. At that time,
the pond was frozen and an assumption had to be made as to its
depth. Since that time, it has been determined that the pond depth
is ~only about 3', instead of the assumed depth of 9'. Based on the
required capacity calculated above, it is proposed to 'clean out" or
deepen the pond to a total depth of 8.9' below the outlet {principal

spillway) elevation. The cleaning or deepening should follow a 3:1
" slope as projected on Plate 7-2., This will provide for a pond capacity

of:
2.03 acre feet at the principal spillway, and
2.42 acre feet at the emergency spillway.

These capacities are calculated using the planimetered areas and
depths from Plate 7-2. This capacity will allow for adequate storage
of runoff and sediment from the 10-year, 24-hour precipitation event,

plus an additional
0.150 acre feet for excess capacity.

The November, 1984 survey also disclosed that only 0.8' of freeboard
exists between the emergency spillway and the lowest point on the
dam. In order to ensure that a minimum of 1' of freeboard exists
between the crest of the flow over the emergency spillway and the
top of the dam, it is proposed that the dam and concrete overflow
height be raised approximately 12" to a relative elevation of 101.0
as shown on Plate 7-2. This can be done by raising the concrete
flume 1.1' across the dam area, and then grading and filling the
top of the dam to a staked elevation to match the top of the concrete
(101.0). The surface of any area to be filled should be scarified

toc a depth of 4" to 6" before the fill material is placed. Fill should
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be a 3/4" minus road base and should be placed in lifts not to exceed

12" and compacted to a minimum of 90%.

The principal spillway is sized to discharge flows greater than the
10 year-24 hour event and less than the 25 year-24 hour event. The
emergency spillway is sized to discharge flows in excess of the 25
year-24 hour event. The calculations for the runoff and head at
the outflows are shown on the Tables 7-5, and 7-6. Based on these
calculations, it is determined that the above proposed pond modifica-
tions will provide for freeboards of 1' or greater between the crest
of the principal spillway flow and the emergency spillway, as well
as between the crest of the emergency spillway and the top of the

dam.

7-64



Table 7-5

Storm Runoff Calculations for

Disturbed Area Drainage

10 yr.-24 hr. Event 25 vr.-24 hr.

Event

Area (Acres) 26.6 ) 26.6
Curve Number (Weighted) ' 72 72
Precipitation (Inches) 2.25 ¢ 2.90
Slope Length (Feet) 1890 1890
Slope (%) 54 54
*Lag (Hours) .091 .091
*Time of Concentration (Hrs.) .152 .152
*Peak Discharge (cfs) 14.96 23.57

*Based on SCS Curve No. Method, TR-55; Type II Rainfall

Distribution.
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Table 7-5A Sediment Pond Stage-Capacity Data

ELEVATION (FT) AREA (FT?) INCREMENTAL CUMULATIVE
VOLUME (FT®) | VOLUME (FT3)

6,941 4,955 0
5,304

6,942 5,653 5,304
6,023

6,943 6,393 11,327
6,784

6,944 7,175 18,111
7,760

6,945 8,345 25,871
8,909

6,946 9,473 34,780
10,051

6,947 10,629 44,831
11,216

6,948 11,802 56,047
12,410

6,949 13,018 68,457
13,621

6,950 14,224 82,078
14,869

6,951 15,514 96,947

INCORPORATED

JuL 181993

UTAH DIVISION O1L., GAS AND MINING

T.C. 7-65A 6/10/93



FIGURE 7-1 Sediment Pond Stage-Capacity Curve
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‘Table 7-6

Spillway Design Specifications

10 yr.-24 hr. Event 25 yr.-24 hr. Event

Peak Flow (cfs) 14.96 23.57

Length of Slope (Feet) 1890 1890

Slope (%) 54 54
Culvert/Wier Size (Inches) 24 (Culvert) 46 (Wier)
Side Slopes Vert. Vert.

*Fiow Depth (Inches) 7.69 **9 .70

*Based on Broad Crested Wier Formula: Q = 3.087 x W x Dl'5 or

D =(376%7—ﬁ).67 ; where Q = Peak Flow, W = Width of Wier, )

D = Depth of Flow. Barfield, B.J., Warner, R.C., and Haan,
C.T., "Applied Hydrology and Sedimentology for Disturbed
Lands", 1981.

**Based on an effective flow of 8.61 cfs, since at least

14.96 cfs will be discharging through the principal spillway.
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TABLE 7-6A Sediment Pond Stage-Discharge Data

Elevation Stage Area (:ftz) Area (Ac) Discharge
(ft) (ft) (cfs)
6951.0 -0.1 15,514 0.356 0
6951.1 0 15,645 0.359 0
6951.5 0.4 16,174 0.371 2.93
6952.0 . 16,838 0.387 9.86
6952.5 1.4 17,525 0.402 19.13
6952.7 .6 17,676 0.406 23.43
6952.9 1.8 17,806 0.409 27.89
NOTE: Peak flow is 23.57 cfs based on the 25-yr. 24 hr. event

(See Table 7-6).

Pond is assumed full of water to
emergency spillway flowline when 25-yr. 24 hr. event
occurs. Flow based on Broad Crested Formula (Page 7-66).
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FIGURE 7-2 Sediment Pond Stage-Discharge Curve

Flowline Elev (ft)

6953
) Top of Embankment
6952.5 -
6952 -
6951.5 +-— R N
6951 ’ = y f } } } } } t ;
0 5 10 15 20 25 30
- Discharge (cfs)
23.57
Peak Flow (25 yr. 24 hr. Event)
TED
INCOREQRA
JuL 1 81993
UTAH DIVISION OIL, GAS AND MINING

T.C. 7-66B 6/10/93



Principal Spillway/Dewétering Device

The principal spillway/dewatering device will consist of a
24" cmp riser pipé with a 36" cmp 0il skimmer surrounding
the riser. The riser will have 6 rows of 1/4" holes on 4"
centers to allow for dewatering of the pond. The discharge
pipe is also fitted with a headgate at the discharge end to
allow for controlled release of water from the pond. This
dewatering system provides for a theoretical detention time
of 97.9 hours for the rainfall from a 10 year - 24 hour
precipitation event, based on the following:
*(1) Q = 19.636 Kd2 h; K=.61,d=.25", h=1.75".
(2) 0 = 0.99 gpm/%" hole x 60 holes = 59.4 gpm.
(3) Inflow from a 10 yr.-24 hr. event = 352,547 gallons.

(4) Theoretical Detention Time = 97.9 Hours.

The peak flow calculated for a 10 year - 24 hour precipi-
tation event is 14.96 cfs. The 24" culvert outlet will
pass flows up to 26 cfs for H/D = 2. Since the outlet
pipe will have a head of greater than 4' when an overflow
occurs, it is capable of passing the peak flow of 14.96

ctfs.

*Taken from: Cameron Hydraulics Data, 12th Edition, "Flow

Through Orifices and Nozzles", p. 67.
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APPENDIX 7-B

STABILITY ANALYSIS OF THE TRAIL CANYON SEDIMENTATION POND
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Stability Analysis
of the
Trail Canyon

Sedimentation Pond
for

Co-Op Mining Company

by
Blackhawk Engineering Co.
March, 1985
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Trail Canyon Sedimentation Pond

Scope

The Trail Canyon Sedimentation Pond was tested and examined for
compliance with the design and construction standards as listed in
UMC 817.46, (3)(K) thru (S). The other applicable standards of 817.46

are discussed under the "Hydrology Section'" of the M.R.P.
Methodology

The pond has b;een in place for 6 years; therefore, this study is
based on existing conditions of the pond and embankment. Measurements
and tests were conducted to verify that proper design and construction
techniques were followed, and that the pond is presently stablie and
in complliance with the regulations. Slopes, elevations and top width
of the embankment was surveyed. In addition, test pits were dug
and numerous compaction tests were run at various levels in the

embankment to test for seepage, stability, and proper compaction.
Results

The results of the test and measurements are summarized in relation

to each of the following parts of U.M.C. 817.46(3):

(K) The pond embankment has been in place for 6 years. Any
settlement that would occur as a result of construction has
already occurred. The compaction tests results verify that the
embankment has no voids or unconsolidated areas that could
be expected to contribute to future settlement. The pond therefore

meets the criteria of this section.
(L) The minimum top width of the embankment was measured

to be 16'. If the pond is deepened to a relative elevation of

89.0 (9' deep at overflow), and the embankment raised to a

7-70



relative elevation of 101.0, the total upstream height of the
embankment would be 11.0'. This would require a minimum
top width of (11+35)/d or 9.2'. The pond meets the requirements

of this section.

(M) The steepest portion of the outer slope of the sediment
pond embankment was measured at 1V:2H, and the inner slope
was measured at between 1V:3H and 1V:3.5H. If the pond is
deepened as proposed, the infer‘ior‘ slopes will be kept at 1V:3H
maximum, still allowing for the combined upstream and down-
stream side slopes of the embankment to be not less than 1V:5H,
with neither slope steeper than 1V:2H. The compaction tests
verify that the existing slopes are unsaturated and stable.

The pond meets the criteria of this section.

(N) The embankment foundation was placed on an area that
was cleared of all organic matter, and with a moderate slope
(approximately 10% or 1V:10H). The foundation surface was
scarified prior to construction of the embankment. (Based on
personal communication with Mr. Wendell Owen). The pond meets

this criteria.

(0) Although some coal refuse material was evident on the
extreme upper part of the pond embankment, it was established
that this material was not used as part of the embankment
itself. Test pits uncovered no organic matter or voids; thus
it was concluded that sod, large roots, vegetative matter or
frozen soil were not used in the construction of this embankment.
Compaction tests further verify the stability of the construction,
ind.icating areas outside of the test pits were also properly

constructed. The pond meets the requirements of this section.
(P) Compaction tests were run at various levels within the

embankment. The results obtained indicate an average compaction

of 86.3% at an average moisture of 16.03%; however, the Marshall
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Stability results averaged 99.8%. (It should be noted that these
tests were conducted after a - rather wet period, and if the
results are extrapolated back to the optimum moisture of 13.0%
from the original test pit samples, the actual .compaction would
be considerably higher. For this reason, the Marshall Stability
results are more indicative of the actual conditions, since they
adjust for the relatively high moistures resulting from the recent
wet period, but not inherent in the original pit samples. A
complete report on the test pit samples and compaction tests

is included as Appendix 1 of this report.

Based on personal communication with Mr. Wendet! Owen, the

fill of the embankment was placed and compacted in layers
not more than 18", starting with the lowest point of the founda-
tion.

The compaction tests and test pits verify that the embankment
was properly compacted during construction, due to the high
compaction and lack of embankment settlement or voids. The

pond meets the requirements of this section.

(Q) The sedimentation pond does not have an embankment great
er than 20 in height; nor does it have a capacity of 20 acre-

feet or more; therefore, this section does not apply.

(R) The pond was constructed in the spring of 1979. The design
and construction was reported to have been under the supervision
of Mr. Scott Mc Niel, a registered professional éngineer. (Verbal
communication with Mr Wendell Owen). A statement of certification

after construction is provided in Appendix 2 of this report.

{S) The entire embankment has been stabilized by a vegetative
cover for erosion protection. The embankment shows no signs
of erosion or other instability. The upstream face of the embank-

ment is coated with sediment, obscuring any protection measures;
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however, since the pond is proposed to be deepened, the sedi-
ment will be removed at that time. All slopes of the pond appear
stable, and since the pond has been functioning for some 6
years, no further protection is deemed necessary for proper

operation and stability.
Stability

The test pits, compaction tests, and observed condition of the pond
site show the embankment to be properly constructed and stable.
As a check on the stability, a factor of safety has been calculated
for the embankment. This safety factor is based on a rotational shear

analysis using the Hock method.

The maximum slope height was calculated as 15' and the slope angle
was taken as that of 1V:2H or -26..6". The bulk density of the material
was - 111 Ibs/cu.ft. The cohesion value was taken as a conservative
500 psf or 3.5 psi, typical of a sandy soil with moderate amounts
of silt and minor amounts of rock. Canadian research3 indicates
a friction value of 35° - 50° for sandy gravels, depending on the
density. For the purpose of this study, a friction angle of 35° was

selected.

The stability analyses was therefore conducted using the following

parameters:

Maximum Slope Height - 15'
Siope Angle - 26.6°
Cohesion - 3.5 psi

Friction Angle - 35°

Bulk Density - 111 lIbs/cu.ft.

Using the circular failure charts (Figures 1 and 2) the following

safety factors can be calculated for the pond embankment:
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Dry Conditions - 4.12

Saturated Conditions - 3.18

Summary

The pond meets the design and construction requirements of U.M.C.
817.46(3), (K) through (S). In addition, both visual examination and
actual tests show the embankment to be stable and properly con-

structed.

References

1. Corps of Engineers, 1970, YEngineering and Design, Stability
of Earth and Rock-Filled Dams", EM1110-2-1902, Dept. of the
Army, April.

2. Hock, E., and J. W. Bray, 1981, "Rock Slope Engineering",
Revised Third Edition, IMM, London.

3. Pit Slope Manual, 1977, Chapter 3: Mechanical Properties,
CANMET.
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Figure 2

(SATURATED CONDITIONS)
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Appendix 1

Compaction Test Results
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Rt 1, Box {5-L, Helper, Utah B4526
(801)472-5181

March 15, 1985

Dan W. Guy

Blackhawk Engineering
Rt. 1, Box 146-Hb
Helper, Utah 84526

Dear Mr. Guy:

Attached, per your request, are the test results and
invoice for the work performed at the CO-OP-property betueen
. March 5, and March 15, 1985.

Conditions on the March 14 visit for the in-place
density uwere somewhat less than ideal, owing to wet uweather
a few days before. This resulted in about 3 to 4 inches of
mud on the embankment in question. Although this limited
the amount of desired coverage somewhat, I feel that there
were enough "dry" areas tested to indicate the general
condition of the embankment.

Please note that the as received moisture content uas
7.7%. This sample uas taken from one of the test pits at an
elevation which would place it approximately at or slightly
belou the present water level of the pond. The fact that
the moisture content on the day of in-place testing averaged
considerably higher, and in-place density tests ranged to
over 100%, attests to the overall excellent condition of
this structure.

I have also included the Marshall Stability test
results for your information.

1 have enjoyed working with you on this project and
hope to have the opportunity to assist you in the future.

Sincerely,

ek 5 (G

Frank L. Pero



Rt 1, Box 15-lL, Helper, Utah 84524
(801)472-5181

Nuclear moisture/density determination March 14, 1985:
Gauge: Troxler Mod. 3411-B, S.N. 7626

Proctor: 111.0 P.C.F.

Optimum Moisture: 13.0% .

Location: CO-OP Mine Impoundment, Huntington Canyon

Tested by: Frank L. Pero, C P Engineering Services
No. Location P $ns N
1 Pit #1, at surface 92.3 18.3
2 Pit #1, bottom (4ft.) 76.7 80.5 18.0
3 Pit #1, side (2ft.) 101.0 98.9 | 8.7
4 Pit #2, at surface 96.5 15.6
5 Pit #2, bottom 81.5 98.0 20.3
6 Pit #2, side (2ft.). 80.5 100.7 11.3
7 Face of embankment 78.7 92.2 15.6
8 Pit #3, at surface 97.7 113.1 15.7
9 Pit #3, bottom

(4 1/2 ft.) 77.5 102.9 19.6
10 Face of embankment

at toe of slope 78.8 103.89 18.8
11 Pit #4, at surface

(face of emb. 18™) 77.1 98.0 14.5

"] certify that the foregoing is a true and accurate account
of the test results represented herein.”

ik L o

FPrank L. Pero
C P Engineering Services
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CONSTRUCTION TESTING AND ENGINEERING

340 West 500 South, Suite 105 ¢ P.O. Box 520292 » Salt Lake City, Utah 84152 o (801) 575-TEST (8378)

March 8, 1985

Frank Pero
C/ORG&M

Route #1; 15-L
Helper, Utah 84526

Re: Test Results
AASHTO T-99 (Proctor), AASHTO T-89 (Liquid Limit),
ASTM D-2216 (Moisture Content)

Dear Mr. Pero:

Please find enclosed the results for the above referenced tests. Due

to the fact the note you enclosed with your sample was rather difficult

to read (resulting from the ink being smeared by moisture) it was difficult
to tell if these were the tests you requested. I believe we read them

all correctly.

Please feel free to contact me if you have any questions or if we can be
of further assistance in any way.

Sincerely,
CONSTRUCTION TESTING AND ENGINEERING

iz adl

David K. Megeath
Manager

7--80
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APPENDIX 7-C

STATEMENT OF CERTIFICATION




Ks\ BLACKHAWK ENGINEERING, CO.

Co.

November 27, 1985

I have observed the construction practices and
checked the compaction and dimensions of the Trail
Canyon Sedimentation Pond. I hereby certify that
this pond is constructed to meet or exceed the spec-—

ifications set forth in the Approved Pond Design Plan.
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"i?ié?éééili'"lif'iéi'ééﬁiJS?ééé'Cf&éé%ééi'ﬁ&i%é"°""""""'if"'"’:""'.""""""5é§f66'6ﬁ'6§é§'6576f'f6'66}$6"""""
_ Crandall tidge Al totment | ' -

v'@QDIv,ronn eny, each or all clatms, total yaarly dlvorslon quqr all. clalms menfloned ].47 acre~fee+.

o . . T PO FIP R

i
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5 AW
WUC: 93-2193 tﬁ&E:'Hun+ang+c Cleveland l"rigafion Cempany INT: 1008 FLOW: 45 cfs® T o L ] Fer
TYPE OF RIGHT: Decree™ .. . PRICRITY: 1879 SOWRCE: LIttle Bear Canyon Spring ~ MAP: 15 LAE
POINT OF DJVERSION: Sfockwa+erlng dlrecfly on’ sprlng located ln NEzSW} Sec 9, TIGS R7E, SLBM. : ' WeCs
REMARKS : B , ST BN
*A total of 45 cfs can be dlverfed under any, each, or ali of the followlng clalms' 2190,2193,2196,2199,2202,2205, 2208 211, 2214 p!

2217,2220,2223,2226,2229,2232,2235,2238. -

**A. H..Christonsen Decree 3rd Class.

P

-

For Points of Redliverslon and addlflona!,remérés;-see WUC 1137, ‘pago 64"
For all Irrigetion, the period of use Is from March 2 to November 14.

B L L L L Ty -

PLANS USED FOR PURPOSE DESCRIGED; See WUC 1137 page 64.

- D ety

for FURPOSE, ssge WUC 1137, page ST

LR e A G drieded aJ'IG3‘2311«"1:341mIZGJXZ(XIwEZE?El}WI'IG@JﬁIu1 aﬁuﬁﬂ?&xmu ‘Iﬂ"’l&!u&mﬁ%’.ﬂﬁﬂl’h&iﬁf 1“&335 LA NI ARGt bt Dty ot e e s ot S

WUC: 93-2194 NAXE: Huntlington Cleveland irrlgatlon Company - INT: 1003 FLOW: 77.25 cfs* e

TYPE OF RIGHT: Dillgence** . PRIORITY: 1884 SOURCE: Little Bear Canyon Sprlng MAP: 15

POINT OF DIVERSION:. . Sfockwaferlng dlrec+ly on spring located In NE¥SW} Sec 9, T16S, R7E, SLBM.

REMARKS @ ) o~
;él;?33;8?5273:2222?323??2%?0?%§§§f§g3“ ggg :f, sach, or all of the following claims: 93-2191,2194,2197,2200,2203,2206,2209,2212, 3 :?
**A. H. Chrlstensen Decree 3rd Class.

For Points of Rediversion and addlflohal’remarks; see WUC 1137, page 64..

For all lIrrigation, the perlod of use 1s from March 2 to November 14.

CLA!ME USED FCR PURPOSE DESCRIBED: See WucC 1137, page 64.v

For PURPOSE, see WUC 1137, page 64 e .

RS2 ORS SAGH AN DA b Do BOGR T i e fute i ubd i foleibd Qw”tﬁaﬁﬂﬁ&&”ﬁ&&&!ﬂﬁccﬂﬂY!mﬁ&&&‘ﬁ@xIﬁdﬁﬁﬂmﬁﬁﬁﬁﬁiﬁﬁﬁQd&dﬁil“&ﬁﬁléﬁidﬁ'ﬂ&ﬂu*liﬁlﬁ sl |

WUC: 93-2195 NAME: Hunflngfon Cleveland: lrrlga+lon Ccmpany ;' e <+ INT: 100§ FLOW: 80.0 cfs*.. ' L e e

TYPE OF RIGHT: Dlllgence**;’ ) L o PRIORITY: 1888 SOWRCE: Little Bear Canyon Spring. | “'MAp;ﬁ15£fv

POINT OF DIVERSION:  Stockwatering dlrecfly on spring locaTed In NE*SW% Sec 9, T16S,.R7E, SLBM. B o

REMARKS s K

*A total of 80.0 cfs can bo. diverted under any, each or ail of fhe followlng clalms: 93~2192,2195,2198,2201,2204;2207,2210}2213,;,': 
2216,2219,2222,2225,2228,2231,2234,2231,2240." " 0 L 0 T T T T s A
**A. H. Christensen Decree Ath Class.-iﬂ;.“

For Polnts of Radlversion and additional remarks,’see NUC 1137, pace 64.

For all Irrlgaflon, the perlod of use Is March 2 to’ November 14of"“h
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- CUAING USE F(.iﬂ PURPCSE: DE CPIB:.D Sco MUC H37 puge 64'
"or r'UnFU& , S92 H 7, pa_)e 4o - , '

13\;'&3 13 & Il‘i’u’f"' JG .’J 3J «"'f E!a}(’fﬁﬁ b0 Iﬁ'ﬁ.; WWEIAIAIISIS R NINIAY

. WUC: 9J—192 NAME: UsSe- Fo-esT Servlce Co Lf": L .'*f~;' 1.'ﬂ‘i CINT: 100% FLow: o ‘
1 TYPE OF RIGAT o.srgance ! o : o PRIORITY- 1875 SOWRCE: Little Bear Canyon Creck .- CUMAP: 15
b ﬂ"“’POINT OF DlVERSION “Stockwater Ing dlrecfly on sh’eam from a ?oin‘t‘ In ’\w%iEg Sec 9 T165, R7E; -SLBM,
ST 40 & point In NE{SE 168, R7E, B,

— -

- -

"‘-7ﬁiCLA1Mb USED FOR PURPOSE DESCRIBED: See WUC 116, page 119.

..;;;é%&}:\“ﬂTEfz'hG {556'Eq6i;::éa;‘i;;é;.}ééﬁ‘ﬁal’;;".l'.."..'.'.‘..."'.""..'Q.'.'.."'."‘P.éé'.éé'éf;.és.é;'o'é/.é".1:6.65)36"'."7..f
'_._Gonfry Mounfaln Al lotment e S : o L :

‘,'.'f‘:Dlverslon any, each or all clnims; totsl yesrly diverslon under all clalms men'rloned 11.28 acre—fee?., :
TOEDEE ‘{:L’“J.‘E%EZ!L‘D.ER BTN G AL RN DAL GO LR Bt FE QRN R £ S £ ok f-03 @l vk 221\,{‘2\2%@2{%& i

e e e e

mnwxxwuku)a' i it d

- WUC: 93-1435 NAME:-U.S. Forest Service o S ‘ lNT 100§ . FLOW: <011 cfs
* TYPE- OF RIGHT: olllgence" L PRIORITY: 1875 v SOURCE: Lett Fork Trail: Canyon Sprlng © MAP: 15 _L/,/ff"’f'
... 2 POINT OF. DIVERSION: - S‘rockwm“erlng dlrec‘Hy on spring located in NEYSEY Sec.10, TIGS R7E, SLBM. " '
”fffCLAIMS USED’ FCR PURPOSE DESCRIBED: See WUC 116, page 119,
5 fﬂ§§f65iﬁﬁfééiﬁéf'fiéé'é&&i&éféﬁi'ii&é;%ééi'Gﬂiié""""'"'""""""f"f"""'i"""ﬁééféé'éﬁ'6§é§'6éiif'fé'éé{ié""""" ©
_ “.Genfry Mounfaln Al lotment : . . : o S X
' .{IDlverslon any, each or all claims; total yearly diverslon under’ all clalms menﬂoned 11.28 acre-feet. o
. 1) G4 ot SR AR RDRALR CIARYBLARN RS Se DA R OBEOL L8 R AL mzmm;nnwmurmwmummrmmmrmmmmmmmmm
'v..f::'\IUC"93-139. ‘NAME: U.S. Forest Service o : B - INT:100%  FLOW: L /
.- TYPE OF RIGHT: Dillgence PRIORITY: 1875 . SOURCE: Trall Canyon Croek MAP: 15 s
| '_ _:'.-.:-YPOlNT OF DIYERS!ON- s-rockwa'l'erlng dlrec‘Hy on stream fgom 8 :'xoin‘l' ln NW Nw{- Sec 11, T16S; R7E, SLBM, ' '
o a point In se*s 1 Sec 10, "HesoATE, SLBR,
CLAI}»'S USED .FCR "FURPOSE DESCRIBED: See WUC 116, page 119. ... . . I . . B
""“""""'“'"""""""""""""""""""""""'_"'”"’f' ""'"-."“'"”"ﬁéﬁféé'éﬁ'ﬁéé;'5672'1”‘?5'55736""""" R

S !H‘STOCK ’AT”RING-' 1440 Equlivalent lees+OCK Uan

'}".'Genfry Houn‘raln M!ofmen‘r ’ o : ER ) S
,',,__Dlverslon any, -each, or. all clatms, total yearly dlverslon under all clalms menﬂoned 11428 acre-feef. . .

. ;-;--:,'_.u'aw' z;nmmnmnwmxzmznxmuﬂmmmmxmm.mmmmmmmmmmmmmmmm&m&mmuinm:xm .
"'V(UC"93-1436 NAME: U.S. Fores+ Service : : INT: 100% FLOW: .01V cfs -

"‘ " e

’-',-TYPE OF RIGHT: .Dillgence , S PRIORITY' 1875 - .SOURCE:- Surface Runoff Sprlng . . MAP: 15
.;‘.POINT OF DIVERSION: - Stockwatering dnrecﬂy on’ sprlng locafcd Tn NWiNwi Sec 11, TIGS, R7E, sSLBM. S ’




| e - - c-n

“Page 144 : L e o S S R T iy?ﬂ?it;?u }u
CLAINS USED FOR PURFOSE DESCRITED: “Se6 Wi 116, page 119 ’ C . ) - el s
"iiiéiéiksAféniﬁé?'f&ié'éé&i&éféé%'if&éé%éé;'Géi%;'""""""’*‘""f”"""""“""”'éééféé
Gontry Mountaln Aliotmont ' ' .

Oliverslion any, each, or all clalms, total yeerly diversion under al!l claims mentioned 11,28 acre-feet,

A STITLE ‘1»&E!Ebrlxillx!EIEE}EEE!!{ELD{C!EIlesﬁiﬂixtxlezirlzzif%IX&*t2!EEhEE!lE»!IX&%IS&EEl4II§$Q££&IESﬁ@GEE&f!ﬁ"bﬁﬁﬁﬁﬁﬁﬁgleSZ‘¥§w¥5
WUC: 93-1434 NAME: U.S. Fore.,f Sorvico R : INT: 1005 FLOW: .01} cfs
TYPE OF RIGHT: Dlligence - Coe ,1; PRIORITY: 1875 . . - SOURCE: MaCadden Rldge Sprlng
POINT CF OfYERSION: Sfockwa?er!ng dlrecfly on sprlng Ioca+ed In NWiSW} Sec '1, T16S, R7E, SLBM.

CLA!NS USED FOR PURPOSE DESCRIBED: See WUC 1!6 page 119.
"iiié%éééi&fééf&éf'fiié'éé&i&éié&%’(f&éé%ééi'ﬁﬁi%;‘i"f"‘ﬂ"“f""f""""f"f”"f"""ﬁééidd
© CGentry Mountaln Allotment EE T : : o ' ’
Ulverslon any, each, or all clalms;- fofal yearly dlverslon under all clalms mentioned 11.28 acre-feet. o :
xszmazﬁtzzzx:zmmnzmmstx'xx“ttmzxtuxoixmxxxxtﬁ:xbzmxxuxxxnxx~xxxmmxxzr:mzmzxxxxrzm:nnmxxxxxxrxxzxmxmxmxzmrxxxw*!smmmmmnnnmtﬂxzxsmxnmn
WUC: 93-1432 NAME: U.S. Forest Servlce . o : : INT: 100§ FLOW: 011 cfs . ., ”-a
TYPE OF RIGHT: DIligence S PRIGRITY: 1875 SOURCE: Unnamed Straam L s i
DOINT OF DIVERSION- Stockwatering dlrecfly on spring located In SEINE} Sec 12, T165, R7E, SLEM. )
VLAIMS USED FOR PURPOSE DESCRIBED: See WUC. 116, page 119. - ‘ e

##3STOCKWATERING; 1440 Equivalent Livestock Units RICO "OF "USE: 06/21 TO 09/30
Gentry Mountain Allotment

. 7-89

Diversion any, each, or all clalms; fo+a| yearly'dlvefélon under all clalms mentioned 11.28 acre-feat.

;

Storage from 01/0% to 12/31 ’inclﬁ lve, ln VcCadden F at Pond #1 with a max | mum caB$él ol ol acre—feef Iocafed ln-“ -<ﬁfH :
“NORTR-EAST} - .~ NORTH-WEST} - SOUTH-WES } _
NE NW SW SE ’ NE NW SW SE NE NW SW NC NW SW SE
Sec 12 T 165 R 7E SLBM s 3 X* H ’ LA
B B0 DA MAR R ARG Stk el (L 1@"5561Iﬂﬂﬂﬁﬁxﬂﬁﬂﬂﬂﬁuﬂﬂzuﬁﬁﬂduaﬁdz?GEu”I (e GGGGG@GGGU&!”Q@E&GG&G&K&X@&il@JEQGQCI@GT@EIA@H&G%&;uG&Q?G%ﬂJII&
WUC: 93=-1431 NAME: U.S. Fores. Servlce B S PR _ INT: 1008 FLOW: 011 cfs -
TYPE OF RIGHT: Olllgence : R TID PRIORITY: 187% SOURCE:. Unnamed. Stream

FOINT OF DIVERSION: - - Sfockwaferlng dlrecfly on spring located In NE%SE% Sec 12, T16S, R7E, SLBM.

- -

CLAIMS USED FOR PURPOSE DESCRIBED: Ses WUC 116, page.119. . - . Coee : S
~ln|v.l.'oolo"IQ.oi..c.oti0toqol-occll"'!l'lc00"0‘.00!0.10..'1.'!0.0'0ll.lct'.n.ti.c..'.'o

#FSTOCKNATERING: 1440 Equivaient Lives Fock Units’ > eI TUPERIGD
Gentry Mﬂunfaln Al lotment - SRR e el e - :

. .
-

IR IGRTIII ~ fre

-
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[ - - -

storage from 01/01 to 12/31 ln luslve, In McCadden Flat Pond #2 with a maxlmum caBTcl+ of .1 acre~-feet, located In:: ot o
MR RIH-EAS §14° NORTH-WEST} . SOUTH~WEST H-EAST . L S LJ”’
_NE N SW SE - NE Nw SW SE : NE NW SW S NE NW SW S S : R

Sec 12 T 165 R TE SLBM oo : » s @ O * X o el A

IZTEDDILE Esiixammshxxxzim¢nxﬂ'“Emnxtﬂmxafﬂ‘?ffﬂt*vﬁtv‘RZ?I?Y@”Tf”*”t“”Lxxﬂuxxﬁ~mﬁ!&ﬂmﬂﬁlﬁﬁﬂ%~%ﬁﬁ£ﬁﬂ%!nﬁxxxxxmﬁﬁiJCQN?%EXNXEhXXuFE&V

WUC: 93-1433 NAME: U, 'S. Forest: Servlce o ‘ B INT: 100% FLOW: .01l cfs , o o

TYPE OF RICHT: DIlIgence ‘ R : .. PRICGRITY: 1875 - SOWRCE: Tuttlie Spring - - :f,ii "NMP:.1§ ti;;’*

.- POINT OF DIVERSION: - Stockwatering dlrec#ly on spring located In NWISE} Sec 12 T16S, R7E, SLBM.

- o e v

CLAIMS USED FOR PURPOSE DESCRIBED: See WUC 116, page 119.-

. :;;s%éék&ifééiﬁéf'fiié'é&&i&éiéﬁ%'iiGééiééi'G&f%é'"""""""'"f""""""""""'""
Gentry Mountain Allotment ° N ;‘ . ' : : .
Diversion any, each, or aii cialms; fofa{ ‘yearly dlverslon under all clalms mentioned 11.28 acreefeef.

ZTTTTLLOLDT0L z&:»s:xw:uss;\'mrm"_m:x@xmmwmmmz».ummmwzmmmwmxmwmww:mummmmm

WUC: 93-1430 NAME: U.S. Férest Service. = o - INT: 100§ FLOW: .01V cfs : N 7-‘;."'
TYPE OF RIGHT: Dliigence . Lo PRlORITY' 1875 SOURCE: Boundary Spring 1

POINT OF DIVERSION: Sfockwaferlng dlrectiy on sprlng located.in Sk%SE% Sec¢ 12, T16S, R7E, SLBM.

CLAIMS USED FOR PURPOSE DESCRIBED: See WUC 116, page 119.- <

F#FSTOCKHWATERING: 1440 Equlvalenf leesfock Units . ‘ _ PERIOD OF VUSE:
Gentry Mountaln Allotment . ‘ ‘

Diversion any, each, or all clalms; +o*a| yearly diversion under all claims mentlioned 11.28 acre-feet.
TILTLTTLLIAT zxr~x1*nz;zzn:rzz&x@xnznznrmxxxzst:zmzz&nxmxxn’vzﬂxzxnnxmtzmmmnrvnz§t~xxmxxxxmznmmz:mmmnmnctxxxxzxxxxzxwxx.xxmxzunz

WUC: 93-151  NAME: U.Sa Forest.Service . - - Ly SR INT: 100§ FLOW: .
TYPE OF RIGHT: Dlllgence . = ° @ - | - PRIORITY° 1875 SOURCE: Bear Creek o
POINT OF DIVERS!ON- Sfockgafer}ng dlrecfly on sfregp {rom a oln? In NEY Hg Sec 13, Ti16S, R7E SLBM, e
' to 8 point in SWYSHY Sec 13, 1165, RTE, SLBM.
CLAI%S USED FCR PURPOSE DESCRIBEDY  See WUC.116, page 119. . ;
89848 00y tl'..'..."...“'!" .li"'.'i’.l".'DOQQO..I.Q.‘!..'...‘O.Q"0000'0.00'0 LR R R LR N] ;i]‘

" §ESTOCRRATERINGE 1440 Equivaient Livestock Units ™" " L . . Fféféé OF "USE: 06
Gentry Mountaln Allotment . : o "’1 Co : ' ' ,
Diverslion any, each, or all clalms,,fo+al yearly dlverslon under all clalms menfloned 11.28 acre-foef.

| 7 ex Gl E:{Zﬂi EE%E&E&%X’Em»ﬁ%EﬂZbﬁﬁhﬁ!’Eﬁ*EDE!Ei&E@EVE&S!» 1&E%E§$EE£§EXE@@E DR “nze“xmxmr*@mzmxxmxxsaxmi&mm§xKMuxx£§umﬂwx£»1&ga
WUC: 93-1429 NAME: U.S. Fores+ Servlce Ll L INTE 1008 FLOWz 4011 efs. -
TYPE OF RIGHT: \llgenco E : -n.?:t:- PRIORITY- 1575 ”'ffg _SOURCE:, WiId Horse Flat. Sprlng
POINT OF DIVERSION: - S?ocnwa+erlng d!recf(y on’ sprlng Iocafad In NE%SE% Sec 13, TIGS, RTE,- SLBM.-u7”

.
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che idé

LCLAINS useo FOR: PURPOSE DESCRIBED: See KUC 116 ‘page 119+ .. . .. e ,
”inéﬁf'{\shemm "1440 é&&i&éte&*’r'iiQé;ié&i'ﬁ?xi%é".".'_"f' '-4".'.’.,f",v"'f_'_?f-'ﬁéél"o 'OF " USE £ Y LR N2 A

Ccn*ry Mounfaln Allofmen* } . ‘ BTN s
Dlverelon any, each or all cialms; total yearly dlvers1on under atl clalms ment loned 11Q28"acré~?ee+.ﬁ,
&!Kﬁ’! Sraped “VSQGE:Qxvzaxmbxz;acazdx,3&*sﬁmaz§:xxzb&szxas ~3&@&‘¢Z¢1¢1731 FATEHEIIGRE iﬁﬁaamxazmaﬁxxawamaxsarxwayaxaw LA sctids by o de il e Lot

UC~ 93~141 . NAME: Peabody Coal Company , “INT:- 100§ FLOW:.
S TYPE. of RiGHT' oiltgewce ' " PRIORITY: 1875 o ""SOWRCE: McCadden Hol low Stroan ) MAP: 15
POINT OF DlVERSlON- Stockwster ing d!rec+ly on stream fgog a point In 4wg Sec 14, T16S, ‘R7E, SLBM, . ”,f ’
_ point In SE:N f!ﬁ s, R7E, SLBM. :
. V,AIMs USED"FOR PURPOSE DESCRiSED: 129,131, lau,'d% 143,146,149, 390,1157 S

iiISTCCKwATER|NG- 30 Equivalent Livestock Unlfs . ) ERIOD OF UsSE: 01701 TO 12/31
Dlvers!on any, .each, or &l claims; total yearly dlversion under all clalms menfloned .85 acre-fee+.
vsza”f;zzzuxzr“:;112zzszzx&zx¢aszzz Al uaz&aaaﬁil¢zxsx&1zzm;zzsx&&zzﬂaz&z15w:x&i1&zﬁx~xmmz&&gnﬁax1@1&5~zza:§aamu~x§n@aasasxx&sz;sa:

- WuC: 93-138 . NAVE: Peabody Coel Company < ANTY 100% FLOW"}:';
TYPE OF RIGHT: Diligence PRIORITY: 1875 SOURCE. Trafl Canyon Creek ‘ MAP: 15 .
. . . ’
"POINT OF - DIVERSION: Stockwaterin directly on stream from 2 polnt In NEINEY Sec 15, T16S R7E SLBM
L BT RTTETE g.oireetiy =1 Yo s point In SEINEY gec 27, ties, é 7e, &BM.
Grou& :
CLA! S USED FOR PURPOSE DESCR!BED- See WUC 141, page 146.. .. oo
2 ESHORRATERINGS 30 "taaivaiont” Ci&éé%&éﬁ'ﬁﬁi#é'f""“f"'T""""""f"""""""""ﬁéﬁféé'éﬁ’ﬁsé?'6f76f'f6'f575f"'"""'
Diversion any, esch, or all clalms; total yearly diversion under all claims mentioned 85 acre-feet.
Grou& :
5 USED .FOR 'PURPOSE DESCRIBED' 138 .
; . .'00....CC'O."Dl.0!."0'l."""..'.'.O.l..‘.’ll'.'.!OO’.‘.".Q.Q....l.'.'l..’...'l'.é..... I E XX RN ] ...."'...’...'-l."-.l".
01/01 TO 12/31

TRHOOESTICH 1 Femlly RO e RGO OF "USE !

r Ananl wafer atlowed .45 acre—feef.
: ﬂF'$¢wuﬁﬁ&1"¢K‘"”Z'”“ m‘§§~&Iéﬁlﬁﬂizﬁ&"&lﬁuiﬁiiﬁﬂﬁsﬁiﬁm&lﬁ&ﬁiﬁ@ﬁ&&ﬁ?@&&ﬁdxwlzﬁxmﬁiﬁainliﬂxﬁu“ﬂﬁﬁg&ﬁ&&ﬁ!&ﬁi&ﬂ&“ﬁﬁ85%@85u&ﬁﬁ§5§§2§&1

- WUCH 91—129 NAM’ Peabody Coal Company =~ . - ' T U INT: 100§ - FLOW: S _ o
| TYPEOF Rla{rv Dillgence ST PRIORITY‘ 1875"§A - SOURCE: Hunf\ngfon Croek. f T o 15
POINT or DiVERSlON' Sfockwa?erln dxrec+| on s?rean from a point Tn NWY Nw% Sec 15, T16S; RTE SLBM PR

9 Y o?gf in NWINW } dec 15, ties, é? E, e’

CLAIMS USED FOR PURPOSE DESCRIBED: See WUC 141, page 146.

Q'D.".'Q".’l'."" o“n"nvcacnvc-voooooov-ocooocnon-i'.o.-vtovlu07'000-uo"oooooalou.».to-oto-voc-'u-oao-o. ve

~f«#iIST0CKwATERinP' 36" Eqtivaiont Livestock Units .. ety N & Uses 01701 10712751
) -;3olver5!cq any,.ecch, or oll clalms; fofal yearly dlvers!on under all clalms men+loned .85 acre-feots.

eeepesete

KR RETNCR I LA e e @t e

o ot e
S I ST I | SRR LA NS S
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5% '*"mxzmﬁaz&:m#za @&aﬁlu1?”XGiﬁﬁﬁigﬁﬁiﬂﬂlﬁml“ﬁlﬁﬁﬁwlﬁ??X&&GAIG‘¢$51&&3&&5§ﬁ3@3;ﬁi@1&@§é&ﬁﬁ&&ﬂl&&iﬁ&lG&ﬂ&ﬂ11A®§1§J“czl32&
: SINTs] 100% FLow-'* :

-

o MAPL 15

x5 PRIOR!TY' 1875 +TSOWRCE +: Hun+tng+on Creek
) i/ PO\NT OF DchRSION' Stockwatering dlrecfly on stresm frog a o\n* 1 iw%NW% Sec 15, (7168, RTE ;- SLBM,
- po TR+ In SEIN®E Sec 22, +163, R7E, & 8.
CLAlﬁg-QEEB-Ea:-§D§EOSE DESCRIBED: See WUC 116, bege 110+ mebemmmnmmnomns e nnn oSS
...."."..".....‘......"...'...".....'.....'.."'......"._"......_"P.E.é‘.‘éé'éf_:"ﬁs.é;'0'6';5“"?0”0'9‘/’}.0"'...'....

#!#STOCKNATERING’ 1440 Equlvalenf leesfock Units o F

Genfry Mountaln Altotment . )
{version under. all clalms mentloned 11.28 acro-feet.

ziDlverslon -any,-each, or ail cialms; total yearly d
smu&u&xmmLmu&mxmwwaa&x&x&nw»wsLuuuwIKKIEKEuKK!ﬂk&!&tﬁ!&tﬁxﬂi{xmﬁ%ﬁmxmr@%ﬁa

KiﬁbﬁA'i’iai1:ZﬁQﬁtﬁﬁbﬁlﬂfﬂbbﬁgDguznyxu»»hxuluwuvkvmv»uvuﬂ
" INT:. 100% FLOW: .011. cfs

hUC' 93-259 ~~ NAME: U.S. Forest Service ‘ _ ,

TYPE " OF RIGHT: DI11gence - _PRIORITY: 1875 . SOWRCE! Spring #3 MAP: 14

POlNT OF DIVERSION: © Stockwatering directly on spring located In NW*SW% sec 17, T165, RIE, SLBM. E :

T LATMS USED FOR PURPOSE DESCRIBED: See WUC 116, page 119. - v - | : T
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APPENDIX 7-g&

PROBABLE HYDROLOGIC CONSEQUENCES DETZRMINAT ION




The following document has been constructed in accordance with the
"Guidelines for Preparation of a Probable Hydrologic Consequences

Determination (PHC)", Office of Surface Mining, Dec. 1985.

The document is written to include the PHC of the past mining of
the lower (Hiawatha) seam, and the upper (Bear Canyon) seam, and

the proposed reclamation of the minesite.

7-E1 12/12/86
6/28/88



1. Description of the Trail Canyon Mine Plan and Adjacent Area.
A. Description of the mining operations.

1. The Trail Canyon Mine is an underground mine, located
in the Bear Canyon Seam {(upper). Older, abandoned
mines were also located in the Hiawatha Seam (lower).

2. The extent of the mining is shown on Plate 3-3 of this
M.R.P.

3. Overburden Handling - N/A.

4. The re;lamation program for the mine area is described
in detail in Sections 3.6 and 7.3 of this M.R.P.

5. Overburden analyses - N/A.

a. Analyses of the roof coal and floor for the Hiawatha
and Bear Canyon Seams are provided in Appendix 6-A of
this M.R.P. No potential problems are noted as a result
of these samples.

6. Geology of the mine‘and Adjacent Areas
*Co-Op Mining Company's Trail Canyon Mine is located
along the eastern margin of the Wasatch Plateau Coal
Field approximately 11.5 miles west of Huntington, Utah.
The eastern margin of the Wasatch Plateau forms a rug-
ged escarpment that overlooks Castle Valley and the San
Rafael Swell to the east. Elevations along the eastern
escarpment of the Wasatch Plateau range from approxi-

mately 6,500 to over 9,000 feet.

- Qutcropping rocks of the Wasatch Plateau Coal Field

range from Upper Cretaceous to Quaternary in age.

7-£2 12/12/86
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The rock record reflects an overall regressive sequence
from marine (mancos Shale) through littoral and lagoonal
(Blackhawk Formation} to fluvial (Castlegate Sandstone,
Price River Formation and North Horn Formation) and

lacustrine (Flagstaff Formation) depositional environments.
Oscillating depositional environments within the overall
regressive trend are represented by lithologies within
the Blackhawk Formation and the Colton Formation.
The major coal-bearing unit within the Wasatch Plateau

Coal Field is the Blackhawk Formation.

Past mining was conducted in 2 coal seams; the Bear
Canyon Seam (upper) and the Hiawatha Seam (lower).
Mine maps are found in Section 3, and detailed geologic
information for each of the seams is in Section 6 of

this M.R.P.

Overburden Chemistry - N/A.

8. Description of the surface water system.

1.

All ephemeral, intermittant, and perennial streams are
described in Section 7.2 of this M.R.P. Locations are
shown on Plate 2-2 and 7-1 of this M.R.P., and on

Figure 4 of the C.H.I.A. (10/25/85) for the Bear Canyon

mine.

"Ponds and springs are also shown on Plates 2-2 and

7-1 of this M.R.P. There are no lakes in the permit

or adjacent areas.
6/28/88
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3. All surface water quality and quantity base line data
is summarized in Tables 7.2-1 through 7.2-5 of this
M.R.P.

4, Water users and water rights are descibed in Appendix
7-D and shown on Plate 7-3 of this M.R.P.

C. Description of the ground water system,

1. Wells, seeps and other discharge points are shown on
Plates 2-2 and 7-4 and Figure 7.1.3 of this M.R.P.

2. Available ground water data for this mine
is summerized in Appendix 7-A fo this M.R.P.

3. Ground water is present in all lithostratigraphic units
that occur within and adjacent to thé permit area.
Ground water may occur under localized conditions that
often form a system of perched aquifers and associated
springs and/or seeps. The U.S. Geological Survey (USGS)
has identified and formally designated the Star Point
Blackhawk aquifer as the only regional ground-water

resource in the study area (Danielson, et.al., 1981 and
Lines 1984).

4, The ground-water regime within the CIA is dependent

upon climatic and geologic parameters that establish.. d

systems of recharge, movement and discharge.

Snowmelt at higher elecations provide most of the ground
water recharge, particularly where permeable lithologies

*Taken from Bear Canyon C.H.I.A. (10/25/85)
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or faults/fractures are exposed at the surface. Vertical
migration of ground water occurs through permeable

rock units and/or along zones of faulting and fracturing.
Lateral migration initiates when ground water encounters
impermeable rocks and continues until either the land
surface is intersected (and spring discharge occurs)

or other permeable lithologiles or zones are encountered

that allow further vertical flow.

Two springs occur within and adjacent to the permit

Available data suggest spring occurrance is fault control-
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5.

led. Both springs have been developed as culinary
water sources. Flows average 5 to 8 gpm for the north

portal and 20 to 25 gpm for the south portal spring.

Mine inflows were known to exist, but quantities are
unkown. Mine inflow may have been attributed to dewa-
tering of localized aquifers and the intersection of
mine workings with flow along fault/fracture conduits.

Water users and right locations are described in Appendix

7-D and Plate 7-3 of this M.R.P.

Description of climatic conditions.

1.

N

4,

Precipitation data is shown in Section 11.3.1 of this
M.R.P.
Temperature and snowfall data are shown in Sections

11.3.1 and 11.3.2, respectively, of this M.R.P.

Rainfall frequency data for storms in the mine area
are shown on Table 11-1 of this M.R.P. Frequency data
for the area were based on E. Arlo Richardson's "Esti-
mated Return Period for Short Duration Precipitation
in  Utah" (Hiawatha Area), as described in Section
7.2.5.2.5 of the Bear Canyon M.R.P.

Premining estimates of runoff, evapotranspiration and
storage for the mine plan and adjacent areas are the
same as the present and post-mining estimates described

in Sections 7.2 and 7.3 of this M.R.P.

Geomorphic descriptions of the mine plan and adjacent area.

6/28/88
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1. Premining soil loss is not applicable since this is a
Pre-law disturbance. Sediment yield from the mine plan
and adjacent areas 1is shown in Appendix 7-A of this MRP.
2. Data on stream stability during periods of normal and
high flow is presented in Section 7.2.2 of this MRP.
3. Section 7.2.3 of this M.R.P. describes possible effects
of mining on surface water.
II. Baseline Data Collection Program.
A. Overburden - N/A.
B. Surface Water
1. Existing data is summarized in Tables 7.2-1 through
7.2-4 and Appendix 7-A-1.
2. Monitoring plans are described in Section 7.2.4 of this M.R.P.
3. Monitoring points are shown on Plates 2-2 and 7-4 of this M.R.P.
4. See Section 7.2.4 of this M.R.P. (No problems have been
encountered).
5. Baseline data is presented in Tables 7.2-1 through 7.2-4 and
Appendix 7-A-1 of this M.R.P.
C. Ground Water
Ground water data is summarized in Appendix 7-A-1 of this M.R.P.
D. Soil Loss and Sediment Yield.
1. Onsite erosion concerns wre identified and redicted according
to Section 7.2.3 of this M.R.P. Additional information was

obtained from the 10.25.85 C.H.I.A. for
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the Bear Canyon property.

Stream and riparian zones are shown on Plates 2-2,
7-4, and 10-1, and described in Section 10.6 and 7.3
of this M.R.P. Further discussion of the streams in
the C.l1.A. can be found in the 10/25/85 C.H.l.A. for
the Bear Canyon area.

Information on * Alluvial Valley Floor Determination is
presented in Section 3.6.8 of this M.R.D.

Data on soil loss and sediment yield is presented at
the following locations of the M.R.P.:

(a} Table 7.2-3

(b) Appendix 7-A

The following additional data on sediment loading of
streams in the area has been taken from the 10/25/85

C.H.I.A. for the Bear Canyon property:

"The two major drainages found within the CIlA are
Trail Creek and Bear Creek (Figure 4). Both are per-
rennial drainages flowing into Huntington Creek. Four
ephemeral drainages, designated ED-A, ED-B, ED-C and
ED-D (Figure 4) are also found in the CIA and flow

to Huntington Creek between Bear Creek and Trail Creek.

Surface disturbance related to coal mining occurs in

both Trail Canyon and Bear Canyon. Interaction between

these surface disturbances and the streams are minimized

6/28/88
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111.Prediction

due to sediment control facilities in place at each loca-
tion. Bear Creek transports large quantities of suspend-
ed sediment due to springs emerging from the North Horn
Formation in the headwaters of Bear Creek which contin-
uously erodes the shales and mudsione and permits
sloughing of iarge amounts of fine~grained material
from the escarpments. Observed suspended sediment
loads in Bear Creek have been measured as high as
28,092 milligrams per liter (mg/!) i‘n 1984, "

of Probable Hydrologic Consequences of the Mining

Operation.

A. Prediction of Mining Impacts (Surface Water).

1.

Rationale for selection of the hydrologic techniques
is discussed under Section 7.2 of this M.R.P.

The predicted impacts of past mining and reclamation
of the Trail Canyon Mine oy Co-Op Mining Company on
the surface water in this area are discussed in Section
7.2.3 of this M.R.P. In addition, the following assess-
ment of potential hydrologic impacts to surface water
is taken from the 10/25/85 CHIA on Bear Canyon (includ-

ing this area):

"Bear Creek and Trail Creek. The main concern in

terms of water quality deterioration downstream is
suspended sediments. The suspended sediment concentra-
tions in Bear Creek in 1984 varied from a high of 28,092
(mg/1) in May of 1984 to a low of 122 (mg/l) in

6/28/88
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1-2, 000 mg/| range. The Suspended sediment concentra-
tions in Trajl Creek in 1984 varied from 1,400 mg/|
in May of 1984 to g low of 1.0 mg/l in February of
1984 with seven monthly readings below 100 mg/]. These
high Suspended sediment values are associated Primarily
with natura] climatic ang geologic Processess, although
a4 proportion may be attributed to surface disturbances
from roads and mine Pads. Sediment controls do exijst
for all surface disturbances in both canyons, Ther‘efore,
the impact associated with mining in Trail and Bear
Canyons is minimized by surface controls (i.e., sediment
Ponds, diversion ditches, filter fences, dugout ponds,

etc.)

No known surface disturbances oCCur with any of the
ephemeral drainages within the ClA boundary other
than Birch Spring development work in ED-C which hasg
been reclaimed by North Emery Water Users to prevent

future impacts.

Future development in the Wild Horse Ridge and Mohrland
areas and/or the recommencement of mining at the Trail
Canyon Mine may result in further dewater*ing of the
ground-water system. The pPermitting Process will require
implementation of sediment control measures and impacts
to surface water should be minimized. n

6/28/88
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B. Prediction of Mining Impacts (Ground Water)

1. Techniques for prediction of potential ground water
impacts are discussed under Section 7.1 of this M.R.P.

2. The predicted impacts of mining on the ground water
in this area are discussed under Section 7.1.5 of this
M.R.P. In addition, the following assessment of potential
hydrologic impacts to ground water is taken from the
10/25/85 C.H.!.A. on the Bear Canyon Mine (including

this area):

"Dewatering and subsequence related to mining have
the greatest potential for impacting ground-water re-

sources in the ClA."

Mining ceased in this area in 1981, and there are no
plans for further mining. Any impacts from mining
should have already occurred, and no additional impacts
are expected.

C. Predictions of Mining Impacts on Stream Morphology.

1. Ci'wanges in stream stability are expected to be negligible
since the reclamation plan calls for restoration of all
channeis to sizes and slopes comparable to existing
natural channels.

2. No upland stability problems are anticipated as a result

of past mining and reclamation of this property.

e 6/28/88
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Based on the assessments of possible impacts to surface
and ground water listed above, there are no significant
impacts to water uses anticipated from this mining.
Any other impécts to land wuses, etc. are discussed
under Appendix 3-H of this M.R.P. This discussion
aiso indicates no significant impacts.

Permanent structures are proposed to be left at this
site upon completion of mining, including the restored
stream channels. These channels have been designed
to carry the projected flows with long-term stability;
however, minimal impacts are expected. Trail Canyon
City is committed to maintenance and protection of the

stream channel if required.

D. Combined Impacts of Mining and Reclamation

1.

Minimal impacts of past mining to local and regional
water users could occur in the form of reduced flow
to springs or wells as discussed under B.2 above; how-
ever, it is expected that such impacts will be minor
based on the location of the coal seams, and the fault
fracture controlled nature of the minor ground water
discharges in the area, and the fact that mining ceased
over 5 years ago.

Impacts on the total hydrologic balance or cycle are

expected to be minimal for the following reasons:

(a) Mining ceased over 5 Years ago, and the area
wilkl be reclaimed.
(b) Any water loss to springs or seeps through mine-
7-E12 12/12/86
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induced fractures will likely find its way to the
surface at another location.

{c) The fault/fracture controlled nature of the ground
water, and the high elevation recharge area
increase the likelyhood that ground water will
still find its way to existing discharge locations,
regar‘dlesé of past mining activity.

(d) Surface waters are controlled and cleaned within
the mine property; therefore, sediment loading
to streams is not considered a likely impact.

V. Summary and Conclusions
A. Summary - the 10/25/85 Bear Canyon C.H.l.A. and the Hydro-
logic Sections of this {1.R.P. provide adequate data to make

a determination of Probable Hydrologic Consequences from

S past mining and reclamation of this property. The C.H.I.A.

was written just for the Bear Canyon mining; however, addi-
tional submittals and data in this M.R.P. provide for the
PHC determination to extend as well.

B. Conclusions - The Findings Document and the C.H.l.A. for
the Bear Canyon M.R.P. (10/25/85) made the following assess-

ment:

"The assessment of the probable cumulative impacts of all
anticipated coal mining in the general area on the hydrologic
balance has been made by the regulatory authority. The

mining operation proposed under the application has been

designed to prevent damage to the hydrologic balance out-

7-£13 12/12/86
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side the proposed mine plan are (UMC 786.19{c]). See Cumu-
lative Hydrologic Impact Analysis (C.H.|.A.) Section, at-
tached to this Findings Document. Also, see Huntington Creek
Basin C.H.I.A., May 29, 1984, prepared by Simons, Li &

Associates for the Office of Surface Mining (OSM)."

Information presented in Sections 111.A.2 and 111.B8.2 of
this PHC has shown that the probable hydrologic consequen-
ces of the past mining and proposed reclamation are expected
to be less significant than t.hose from the active mining

at the Bear Canyon properiy mentioned above.
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Appendix 7-G

B.T.C.A. AREAS
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Supplemental sediment control structures will be used until
ground cover meets the standards of the reference area. The ground
cover standards are shown in Appendix 9-a, Table 9A-1. Vegetation
will be monitored annually as outlined in Section 3.5.5.3. Each
area will be monitored until sample adequacy has been achieved.
The reference area will also be sampled so that a current
comparison is provided. Once the ground cover standard has been
met in each area, a formal proposal will be submitted to the
Division to remove supplemental structures. When all areas meet
the ground cover standard, a formal proposal for phase 2 bond
release will be submitted to the Division. After removal of
supplemental structures, each area will be monitored to determine
the effectiveness of the cover. Ground Cover, erosion, and
vegetation establishment will be reviewed. Also, drainage from
these areas will be monitored during storm events to verify

compliance with state and federal limitations when possible.

Runoff volumes are based on the 10 yr 24 hr event of 2.25 in.

and runoff CN of 86.
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BTCA Area "1" = NORTH END OF RECLAIMED PORTAL ACCESS ROAD

The portion of the reclaimed road included in this area is
shown on Plate 7-4A. The area is approximately 0.06 acres. Runoff
volume from this area is calculated to be approximately 0.01 acre
ft. Recontouring and seeding was completed in 1989 for this area.
This area is above the residential exclusion area and is isolated
from drainage to the sediment pond. Sediment and erosion control
is performed primarily with the establishment of a good vegetation
cover. Two silt fences are installed and maintained in line with
the natural drainage flow from the area, as shown on Plate 7-4A.

A typical silt fence installation is shown in Figure 7.3-5A.

Runoff passes through the silt fences p

Creek.

BT Area "2" - RECLAIMED PORTAL ACCESS RCAD

UTAH DIVISION OfL, GAS AND MINING

The portion of the reclaimed road included 1n this area Iz
shown on Plates 7-4A and 7-4B. The area is approximately 1.44
acres. Runoff volume from this area is calculated to be
approximately 0.14 acre ft. Recontouring and seeding was completed
in 1989 for this area. This reclaimed area is isolated from the
sediment pond by the restoration of undisturbed drainage channels
along the road. Sediment and erosion control is performed
primarily with the establishment of a good vegetation cover. Rock
check dams, shown on Plates 7-4A and 7-4B and detailed in Figure
7.3~4, have been placed where drainage channels cross the reclaimed
area.

T.C. 7G-4 09/13/93




BTCA Area "3" - MIDDLE PAD AND DITCH TCD-4

This area, shown on Plates 7-4B and 7-4C, is approximately

0.63 acres. Runoff volume from this area is calculated to be
approximately 0;05 acre ft. Recontouring and seeding was completed
in 1989 for this area. The area includes the middle pad and the
reclaimed channel TCD-4. Drainage from this area is treated by
rock check dams placed in ditch TCD-4, shown on Plate 7-4C and
detailed in Figure 7.3-9. A good vegetative growth on the middle

pad is also used for erosion control.
BT Area "4" - PORTAL ACCESS ROAD AND SLOPE BELOW PORTALS

This area, shown on Plate 7-4C, is approximately 1.40 acres.
Runoff volume from this area is calculated to be approximately 0.12
acre ft. Recontouring and seeding was completed in 1989 for this
area. The area includes the uppermost (south) portion of the
portal access road and the slope below the sealed mine portals
(above the middle pad). Sediment and erosion control is pefformed
by a sediment trap and loose rock check dam on the middle pad
(Figure 7.3-8). The drainage then passes through the rock check
dams placed along ditch TCD-4 (Figure 7.3—9f. When vegetation

reaches the ground cover standard, vegetation will be the primary
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BT Area "S" - UPPER SUBSTATION PAD

This area, shown on Plate 7-4C, is approximately 0.19 acres.
Runoff volume from this area is calculated to be approximately 0.02
acre ft. Recontouring and seeding was completed in 1989 for this
area. Runoff from this area drains into an undisturbed drainage
which flows below the sediment pond. Sediment and erosion control
is performed primarily with the establishment of a good vegetation
(grass) cover. Runoff passes through a silt fence prior to
entering the undisturbed drainage. A typical silt fence

installation is shown in Figure 7.3-5A.
BT Area "6" - LOWER PAD

This area, shown on Plates 7-4C and 7-4D, is approximately
0.82 acres. Runoff volume from this area is calculated to be
approximately 0.07 acre ft. Recontouring and seeding was completed
in 1991 for this area. Sediment and erosion control is performed
by use of a silt fence placed on the lower edge of the pad.v Water
bars are placed at 6 ft. to 10' on center along the silt fence. A
typical silt fence installation is shown in Figure 7.3-~5A. Runoff

passes through the silt fence prior to entering Trail Creek.
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BTCA Area "7" - PICNIC AREA

This area, shown on Plate 7-4D, is approximately 0.70 acres.
Runoff volume from this area is calculated to be approximately 0.07
acre ft. Supplemental seeding was performed in 1989 for this area.
This area is separated from the sediment pond by Trail Créek.
Sediment and erosion control 1is performed primarily by the
establishment of a good vegetative cover. A berm along the lower
(south) end of the area conveys runoff through a silt fence prior
to entering Trail Creek. The silt fence is shown on Plate 7-4D and
a typical installation is shown in Figure 7.3-5A. Fiqure 7.3-5

shows the design specifications of the berm.
BT Area "8" - RECLAIMED AREA WEST OF PICNIC AREA

This area, shown on plate 7-4D, is approximately 0.17 acres.
Runoff volume from this area is calculated to be approximately 0.01
acre ft. Supplemental seeding was performed in 1989 for this area.
This area is below the sediment pond. Sediment and erosion control
is performed primarily by the establishment of a good vegetative

cover.
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BICA Area "9" - RECLAIMED OUTSLOPE OF TCD-4

This area, shown on plates 7-4B and 7-4C, totals 0.77 acres.
Runoff volume from this area is calculated to be approximately 0.13

acre-ft. The peak flow from the area for a 10 Year-24 Hour eéent

is Q.79 cfs (Using a Curve number of 86). Because the area drains

into the Residential Area excluded from the permit priér to
reaching the sediment pond, sediment and erosion control is

performed by the establishment of a good vegetative cover on the

'slopes. Runoff is also treated with the use of silt fence placed

along the bottom of the area, as shown on Plates 7-4B and 7-4C.
Runoff will be monitored during storm events as described on page
7G-3 and tested for Suspended Solids to determine the effectiveness

of the silt fence.

BTCA Area "10" - Reclaihed Sediment Pond Area

This area, shown on Plate 7-4D, totals 0.83 acres, and

includes the reclaimed sediment pond area. Runoff volume from this

area is calculated to be approximately 0.16 acre-ft. Sediment
control is performed by the use of a silt fence placed along the

downgradient side of the area as shown on Plate 7-4D. Contour

furrows will be placed with a backhoe to roughen the surface of the

regraded slopes. Furrows will be cut parallel to the contouré from

4" to 8" depth and 18" to 30" wide. Furrow spacing will be random,

ﬁ%ﬂg%;%%
: 4 ?TVF
Sedimenp Control %ﬁ%ﬁgdologleé for Mined Lands" (OSM “Mﬁrthn?985).

with an average spacing from 3’ to 5’, a;Mi .t exceed

207, These designs are taken from thef *
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Photo #1 3811t Fence at upper end of Trail Canyon

Photo #2 Middle Pad Sediment Trap
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Photo #14 View of Lower Coal Waste Area, Above Rental Unitis
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Photo #20 Edge of Lower Pad with 311t Fence

Photo #21 Edge of Lower Pad with Silt Fence
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