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United States
Department of Forest Manti-LaSal 599 West Price River Dr.
Agriculture Service National Forest Price, Utah 84501

Reply to: 2820

Date: September 18, 1986

Lowell Braxton

Utah Dept. of Natural Resources & Energy

Division of 0il, Gas and Mining

355 West North Temple

3 Triad Center - Suite 3530

Salt Lake City. Utah 84180-1203

.Dear Mr. Braxton:

Enclosed, as requested during our meeting in your office on August 19, 1986,
is a copy of Vaughn Hansen's report for the hydrologic study that he conducted

regarding Little Bear Spring in 1977.

Sincerely,

P RECEWE

Forest Supervisor SEP 23 1886

Enclosure _ DIVISION OF
OIL. GAS & MINING
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CONTRACT RESPONSIBILITY .

The study described in the following report was conducted for
the purpose of determining the potential impact on ground water
resulting from mining operations of Swisher Coal Company with

recommendations for mitigating any potentially serious ground

water impacts.

PROBLEM

swisher Coal Company plans to expand their mining activity at
Huntington Creek Mine No. & and Mill Fork Canyon, which is
approximately twelve miles northwest of Hﬁntington, Utah up
Huntington Canyon. The expansion would be to the northwest

in the vicinity of Little Bear Spring in Little Bear Canyon.

Water from the spring is being used near Huntington for a do-
mestic water supply. Concern has been expressed that extension

of coal mining activity toward Little Bear Spring might inter-

cept part or all of the flow that is now appearing at the spring
and also that the quality of the spring water might be deteriorated.

[

OBJIECTIVE OF THE "STUDY

Vaughn Hansen Associates was requested to study the water quality
and the hydrology in the vicinity of the intended activity. Two
objectives were to guide the endeavor: (1) to determine.the
probable impact on Little Bear Spring of expanded mining and (2)
to obtain background information pertaining to water quality

for a reference to assess the cause of any changes in future

quantity and quality of water at Little Bear Spring;



COO&]NATION WITH FOREST SER\!E

Leases essential to the intended expansion of the mine are belng
requested from the U. S. Forest Service. This Federal Agency 1is

concerned, therefore, about the probable adverse impact from the

mining.

Several meetings have been held with staff from thé Price office
of the Forest Service to discuss the problem, to outline data

acquisition procedures, and to discuss observations.

Forest Service personnel were to make geological observations
in the area. Vaughn Hansen Associates was to gather and have
analyzed water quality samples and to study the hydrology and

fracturing patterns that may be related to water movement and

water yield.

PERIOD OF FIELD STUDY

Field studies were conducted from November 8th through the 12th,

1976. These observations were after a dry fall and before the

[N

winter storms commenced. Data from water samples would, in

'general, reflect a base flow condition. In addition, samples

were taken and field observations made during the period of

May 31st through June &4th, 1977. This period of obsefvation and
5ampling was preceeded by an unusually wet May. Some 1¢e was
still melting in the deeper sections of Little Bear Creek. Ho w-

ever, the snow cover had melted.
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Little Bear Canyon, a tributary to Huntington Creek, is situated
between Crandall Capnyon and Mill Fork. (See Figﬁre 1); It is
located primarily in sections 8 and 2 of T:l65;, R;7E; Be-
cause of the abrupt drainage divide creéted by the incision of
Crandall Canyon and Mill Fork, Little Be;r Canyon has been }eft
quite isplated from surrounding caﬁyons by past geologic events.
Its average change in elevation of 1600 feet per mile compares
Jith 660 feet per mile in Crandall Canyon and 590 feet-per

milée in Mill Fork. This rate of change difference and degree

of isolation is especially striking when seen from aerial

photos and from figure 1, which shows that lines of equal ele-
vation occur in Little Bear Canyon at a poinf mﬁch further east
than in the surrounding canyons. Ridges are sharp and the sides
of the canyon$ surrounding Little Bear Canyon are steép;
Drainage into Crandall Canyon and into Mill Fork Canyon has
eroded to a common shafp ridge only one-half of a mile west of
the head of Little Bear Canyon. This erosional pattern essentially
interéepts any shallow ‘ground watef'flow before it can reach
Little Bear Canyon.

The drainage b;sin of Little Bear Canyon, covering approximately
755 acres, exposes six different geologip types, primarily
cretaceous in age (See Figure 2): The North Horn Formétion

(a fluvial sandstone and mudstone), the Price River Forﬁation
(fluvial and marine sandstone and mudstone), the Castle Gate
Sandstone (deltaic in origin), the Blackhawk Formation (sandstone,
mudstone, shale, and coél), the Star Point Sandstone (deltaic

and beach deposits), and the Masuk Shale member of the Mancos
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FIGURE l: ELEVATION CONTOUR MAP OF LITTLE BEAR

AND NEIGHBORING CANYONS
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CROSS-SECTION OF LITTLE BEAR CANYON FROM
WESTERN MOST POINT TO MOUTH SHOWING GEO-
LOGICAL TYPES, SEEPS, AND SPRINGS.

FIGURE 2:

LEGEND

Tw = North Horn Formation
Kp = Price River Formation
Ke = Castle Gate Sandstone
Kb = Blackhawk Formation
Ksp= Star Point Sandstone

Km Mancos Shale (Masuk Member)
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shale (marine 1in origin); The Hiawatha and Blind Canyon Coal
Seams, of interest in this st&dy; appear at or near the bottom
of the Blackhawk Fopmation; Springs surfsce in the upper
reaches of the cényon neér the Castle Gate Séndstone - Black-
hawk Formation bo;ndéry while Little Bear Spring issues from
the Star Point SAndstone; The predéminate faulting pattern
according to informgtion supplied by the U.S. ?orest Service,
is from the northwest to the southeast accompanied by additional
faults in a northeast so&thwesf direction and a set of faults
orthogonél to the former set extending in a southwest - north-
east direction;
\
Jeppson et al. (1968) indicate a normal annual precipitation
of approximately 20 inches and a potential eQapotrénspiration
of 18 to 21 inches per year in and near Little Bear Canyon. A
comparison of the area with the headwaters of the nearby Price
River Basin (as reported by Mundorff, 1972) leads one to believe
that most of this precipitation falls as snow during the winter
months. The steepness of Little Bear Canyon SQQQests that oniy
a small portion of the‘summer p;ecipitation infiltrates and ap-
pears later as spring flow. - The bulk presumably runs off as

surface flow.
METHODS OF DATA COLLECTION

A total of sixteen water quantity and quality sampling stations
were selected in Crandall, Little Bear, Mill Fork, and Rilda

Canyons (see Figure 3). A more complete description of the
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® TABLE 1 o

DESCRIPTION OF WATER QUANTITY AND QUALITY SAMPLING

STATIONS NEAR HUNTINGTON CREEK MINE NO. &4

Station -
Code Location* - Description

S-C-1 (D-16-7) 6 dab Crandall Canyon, 100 yards above
confluence with West Branch.

5-C-2 (D-16-7) 6 dba Crandall Canyon, 1.6 miles above
highway, 200 yards above confluence
with East Branch.

$-C-3 (D-16-7) % bbd Crandall Canyon Creek above con-
fluence with Huntington Creek.

$-C-4 . (D-16-6) 1 achb 2'5 miles up Crandall Canyon on

: Right.Fork of Each Branch, beyond
fence.

S-C-5 (D-16-6) 1 achb 2.5 miles up Crandall. Canyon on
Left Fork of East Branch, beyond
fence.

$-1B-1 (D-16-7) 8 daa Little Bear Creek, 2400.feet north

and 500 feet west of southeast
corner of Section 8.

S-1B-2 {D-16-7) 9dac Little. Bear Creek, above confluence
. with Huntington Creek.

S-1B-3 (D-16-7) 9cad °  Little Bear Spring, 0.3 mile up
- Little Bear Canyon.

S$-1LB-4 (D—16?7) 8dbd Draw flowing north-west from hill-

side, below last fork, Little Bear

) Canyon.

S-LB-5 " (D-16-7) 8 dbb Middle Fork. of south branch, Little

Bear Canyon.

S-MF-1 (D-16-7) 21 baa  Mill Fork Canyon Spring near lower
coal loading area, 1 mile up canyon.

S-MF-2 (D-16-6) 13 aab °  Spring 3.9 miles up Mill Fork Canyon,
on north branch.

S-MF-3 (D-16-7) 18 abd  Mill Fork Canyon, 100 yards below
major split in canyon east side.

S-R-1 (D-16-7) 28 cab Rilda Canyon Creek, 30 feet above
bridge at old Helco Mine.
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TABLE 1 con't

DESCRIPTION OF WATER QUANTITY AND QUALITY SAMPLING

STATIONS NEAR HUNTINGTON CREEK MINE NO. &

Station . .
Code Location* . Description
S-R-2 - (D-16-7) 29 bdd Rilda Canyon Springs water system,
' _ 2.6 miles up canyon on north fork.
S-R-3 (D-16-6) 1% cdb Spring near the head of Rilda Canyon,
near upper- ridge.
e

* Based on the well and spring nﬁmbering system used in the
State of Utah.
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stations is found in Table 1. Statlons four and five in Crandall
ahd Little Bear Canyons as well as station three in Rilda Canyon
were added for the June 1977 sampling period along with the

other eleven stations sampled in November 1976

During each of the sampling periods,.déta were collected to assess
water quantity and quality. Flow.measurements were estimated

by the float method when applicable or by visual estimation in

the case of low flows. The flow'ét Little Bear Spring was mea;
sured at a 90° V-notch weir located slightly downstream from the
spring. Dip samples were also collected for chemiéal analyses.

Those samples to be analyzed for trace metals were fixed w1th

nitric acid. Chemical analyses were completed by Ford Chemical

Laboratory in Salt Lake City;

For convenience in making comparisons, stations S-1B-3, S-MF-1,

and S-B-1 have been gfouped together and collectively called
the lower springs. All other stations will be referred to as

the upper stations. This was deemed jﬁstifiable due to the

similarities found among the lower springs, as will be discussed.

N

RESULTS AND DISCUSSION

Water Quantity

Water in the upper portion of each of the canyons studied flows
intermittently and originates as interflow which surfaces above

or near the Castle-Gate Sandstone - Blackhawk Formétion interface
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and/or overland flow. The former process presumably dominates

during the spring runoff season while the latter is most common

*

during the summer thundershower period, éspeciélly in Little Bear

Canyon as previously discussed.

Springs throughout the area appear to be surfacing primérily

above and below the Blackhawk Formation, with little gr0undwater
act1v1ty showing in the Blackhawk ‘field observations in mines
Jocated in the San Rafael and Price River Basins have shown that
typically, only a limited amount of subsurface water is found in

the Blackhawk Formatlon. Apparently, even though fracturing in

the area has presumably also penetrated the Blackhawk the nature

of the material (i.e. fine texture) is such that these fracturet
have sealed and thus remained relatively impermeable. It would »
appear, therefore, that water which does enter the ground in j
elther tﬁe Castle Cate or Star Point Sandstone surfaces in the

same formation in which it entered, with very little passing

through the Blackhawk.

Substraéting tht previously indicated annual potential evapo-
transpiration from the normal annual precipitation, the expected -
yield from Little Bear Canyon should be on the order of one to

two inches per year. A comparison with similar areas in the
nearby Price River Basin indicates that an upper limit of four
inches of runoff might be expected from the canyon annually

(See Utah Division of Water Resources, 1975). Measurements of

flow quantities at Little Bear Spring‘during each of the two
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sampling periods, however jndicate an average annual yield of

approximately six inches from the Sprlng ‘alone during the conrse

of a severe drought period. This suggests that at least a por-
tion of the water in Little Bear Spring 1s originating at some
point'other than on the watershed to the west above. Hughes1 hns
indicated that springs jssuing from fractures in the Star Point

sandstone between Rildn Canyon and Bear Creek Canyon to the south

produce flows at a fairly constant rate, almost 1ndependant of

season. Such a faultlng system is present in the Star Point at

and near Little Bear Spring, 2S5 indicated by field:obsernations

by the u.S. Forest service and Vaughn Hansen Associntes.

It has been observed that spring and surface water flow rates
decrease in a southerly direction from canyon to canyon in the
study area. This phenomenon is especially marked in the lower
springs as seen in Figure h. In addition, information snpplied

by the U.s. Forest Service indicates that the number of springs
in the Huntington_Creek.drainage decrease as on€ approaches Little
Bear Spring from the northwest. This, plus the information al-
ready presented, leads to the conclusion that ground water 1s
approaching thé area from the north or northwest, with a pro-

gressive downstream depletion of the aquifer;

1 i
Treavor C. Hughes; Associate Professor of Civil and Environ-

mental Engineering, Utah Water Research Laboratory, Logan, Vtah.
Written communication received 18 July 1977.
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FICURE &4: FLOW RATES MEASURED AT THE LOWER SPRINGS

NEAR HUNTINGTON CREEK MINE NO. &4
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In summary, fractures. in the more permeable sandstones above and

below the Blackhawk Formation are presumably the means whereby

ground water is surfacing in the area. The presence of the less

permeable Blackhawk, the isolated néture and relati&ely small

surface contributing area of Little Bear Canyon, tﬁe lérge flow
measured at the spring, and the southward deplelion in spring |
flow rates throughout the area indicate that water ét Little Beé;

Spring originates primarily in the north, flowing throﬁgh the

Star Point Sandstone, rather than originating on the watershed to

the west.

Water Quality

The waters of Crandall, Little Bear, Mill Fork, and Rilda Canyons
are all chemlcally very closely related The cétion-énion configé;
rétions for all samples collected confirms this (see Fig&re 5 :
-and 6). A progressive deterioration in water quality from north

to south and west to east is also seen. It appears that if the
water could be intercepted high in the system and discharged with-
out passing through the lower portions of the various canyons,

water of a higher quality would be avallable.

Y

The major catiOn.and anion concentrations remained fairly constant
from November 1976 to June 1977. An increase in magnesium, noted
at the lower stations, was observed in June with decreases in

most other caseﬁ. The cation-anion ratios for all stations were
similar during both sampling periods. The following is a synopsis

of chemical quality results of the samples collected. See Appendlix A
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FIGURE 6: iCATION;ANlON DIAGRAMS OF SAMPLES COLLECTED

MAY 31 to JUNE 4, 1977
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for a tabular presentation of- all water quality data and Appendix

B for méps showing the location of these data in the field.

Total_Dissolved Solids

Tﬁg recommended drinking watér standard limit of 500 mg/1 was
exceeded at eight of the eleven stations sampled in the Féll:
The average concentration was 563 mg/l. No samples in Créndéll
Canybn were in excess of 500 mg/l. During June 1977 two of the
eleven stations sampled had TDS concentrations in excess of 500
mg/l. The .average concentration was 441 mg/l The two stations
in excess of the recommended standard were the lower stations in
- both M111 Fork and Rilda Canyons. Concentrations typlcally in-

creased from north to south in the study area.

Hardness

Hardness levels tended to increase as the water reéched the

deeper parts of the various canyons.

Alkalinity

Iricreases in alkalinity levels are seen as the water reaches the

deeper canyon area.

Barium
None of the water samples exceeded the mandatory maximum limit

~of 1.0 mg/l. The concentrations ranged from 0.002 mg/l to 0;37

mg/1l.



-18-

Bicarbonate

Bicarbonate showed the same increasing trends as alkalinity and

hardness.

Boron

In November 1976, all analyses for boron were below the laboratory
detection 1imit of 0.001 mg/l. In June 1977, the concentrations

for boron ranged from less than 0.001 mg/l to 0;085 mg/l.

Calcium

Calcium concentrations increased as the water reached the deeper

~

portions of Huntington Canyon. The highest concentrations were

found in Rilda Canyon.

Chloride

Chloride is of little concern in this area. The recommended

maximum concentration for drinking water supplies is 250 mg/1
and the highest concentration found was 10 mg/l; The-a;erége

concentration was 5 mg/1.

Copper

Copper concéntrations were consistently low. The high concentra-
tion was 0.040 mg.l, found in Little Bear Spring, Mill Fork,

and Rilda Canyons during the November sampling period. The high

concentration in June was 0.035 mg/l in lower Crandall;

Fluoride
Fluoride concentrations averaged 0.18 mg/l. The concentrations

increased deeper in the canyons.
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Iron
Iron concentrétiOns averaged 0.14 mg.1 for both sampling periods.

Upper Little Bear Canyon had the high concentration of 0.311 mg/l

in November 1976.

Magnesium

Hégnesium concentrations ranged from 2.88 mg/l on top of Rilda
Canyon to 46.08 mg/l at the lower Rilda Canyon station. The

average concentratfon for all. samples was 25.09 mg/l. The June

sampling averaged 10 mg/1 higher in concentration than the November

samples.

Manganese

No violations of the 0.05 mg/1l recommended limit were observed. ﬂA

The average concentration was 0.008 mg/l;

Potassium
Potassium concentrations averaged 1.17 mg/l in November and 1.99
mg/l in June. The concentrations increased as the water reached

the deeper parts of the canyons.

Sodium

Sodium concentrations increased in the deeper portions of Huntington
Canyon. The November average was 31.1 mg/l. June's aQerage con-

centration was 9.6 mg/l.
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Sulfate
2ultfar™

sulfate concentrations increased from north to soﬁth with the
highest concentrations being found in Rilda_Canyon; The a&erége
concentrations were 74.9 mg/l and 41.8 mg/1l in Np@ember and June,
respectively. There was a greater range of sulfate concentrétions

fn the Fall (27.7 to 167 mg/l) over the Summer (34 to 66 mg/l).

Zinc

7inc concentrations increased in the lower waters.. The average

in November was 0.055 mg/l while only 0.010 mg/1l 1in June.

The water quality data thus far collected indicate concentration
gradients in both a north-south and west- east direction. This

again leads to the conclusion that subsurface water sﬁpplies
originate from one of two sources: (1) water which falls in the -
upper portions of the canyons tributary to Huntington Creek énd
subsequently infiltrates and flows east surfacing normally aone'
the Blackhawk Formation or {2) water which enters the area through
aquifers in the Star Point Sandstone from the north, posgibly._
being fed by Huntington Creek or its_tributaries.

Déta from this study and ?rom the 208 water Quality Study show
increases in concentration from increased contéct.with the mancos
derived soils. The deeper the canyon, the more both the Blackhéwk
formation above the Star Point Sandstone.and the underlying mancos

formation are exposed. The longer the flow path, the gréater the

concentration.
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CONCLUSIONS

Water quantity and guality data collected during November 1976

and June 1977 suggest that surface and subsurface water enters

the study are both from the west and also from the north.'

Because of the apparant l1imited amount of ground water which flows

through the less permeable Blackhawk Formation, water at Little

Bear Sprlng is suspected to originate in the north, flowing

through aquifers in the Star Point Sandstone, and surfacing usually

at fractures is in the formation. The southward depletion in flow

noted at the lower springs suggests that little ground water

would be encountered if mining coal at the Blackhawk Formation-

Sstar Point Sandstone interface were to expand in that direction.

The water table at Little Bear Spring is below the coal seams

to be mined. Crandall Canyon serves as a maJor interceptor drain

cutting into the Star Point Formation. These conditions indicate

that increased mining proposed by Swisher Coal Company would have

little or no affect on the Little Bear Spring.

Water quantlty and quality should be monitored durlng the mining

operation to document the impact on adjacent ground water.
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APPENDIX A

RAW WATER QUALITY DATA



. . —————— . M- . e vem e — e S —— G @ i e g - - .- _— - o . r —.ret = —— >

—mtt el Be——

|

' : A=l ’
VAUGHN HANSEN ASSOCIATES : WATER QUALITY DATA Station  MueNisdualiord Mine "8
Consullants / Enginesrs | : "Location .
. APPENDLX A . . 3
T o L ] Fue st ey jeene UM Py had e, -::J w] -
o] i | e | - - - L~ L L ed B ol B e | Same-
] e - - (1) 1THH% "o, srare LJ - e wriayl 198 Teta, vl [T ey - - kYo Y | ATy
it T 7] - : AT A R ifamirie Rivim s L L T L4 S E T P74 v
g=t| sy (dest I dir /i 1.7 S - . ] g 0| <] s sl Lfo 1470 | 0|30l 2YE| 23]
$<-tlananis 3 2.5 1503 80 ) PR O . ] 22,7 vt Yo vye | ppojea e 210N 238 |22
c¢-3isol 831 5 145 | 40 : 28 L N 21,780} Y5 W90 | z2o st 323|250 12 70
an-tlAigplaes ) 2D | A5 29F [ X -5 T I R P ) . 9z.81<00f 370 170 | 7,50 ¢hsp 12041 270 1 292
se-gopdsiagh | o2 1|5 4] Y I A R M o0 [<hb 37 - 1240|450 leass |3vy 1272 (340
salgsigdo bt 7 [ 4 2.8 248 R ] ] 338|008/ 7o 0p |00 Kol lasenze2 | 394
sney|n:sgleea| 9 1l |2¥ 12 1 I _ 1% [n.ef 7279 qpo |58 ¢t t3nig 280 | 35Y
AT LRI Y5 |298 8 JURPSN VU P 3z.0i<he} 1801 - seyol Ao It (VI A Y1212
safkigizn 27,98 . CX 2 73,0[<ne] (s12) gz0| £i/p [0t 1rai Jotel2vY
by | gt pale i 5170 | 793 _ | D K 757 T T I N I Sz kot ab Jobo| 200 <t [378.2] 3p | 370
se.1| 22010 212 £9 I Jo - e RN yo p3slhz2 el 13083 35 |IET
ety | g | Bt sonen |aman [ounn | sum|ommcs | smir t v raeas Loty pimisidid el ] P L — -l M -._n e |eoust | e J; ‘I.._“"
-y 1% el e ) - -t L L) [ SR P SN N - : [} L] L1 e .. L3 L] L3 -y L} -l L L1 oy b LL} ey L ' n ¢ L-l‘\.l"‘
[reot Waaef 1G028] la01] 0005 |Cipsd | CapotiCasefl b 1.8 7 el [oasii a0 7| 207 Kaaall,10.217[<ha il 4] dprzicnowd e fiarapf| 277 Kasel Chodf) Z2.0 0IYY [<H 00 x| Je3-TE- 42 .
st | AusTlcrrsf|Cron|ariS | Careticnrel[chisf| 450 | Z.0 KapaCAOMAIIT 0,65 Y| larzslaoe evsfi st e\t aeil .7/ feaent o208 |00 waro} ) feXe 2L <les
s<-3 1 goez | (oo e gt (0005 |Ouet Kaans [<argf | Tip't | YD Y] T P N A P O X AT A L AP L Gyoeficidof 490 tensst 007128 leagtiip ) 93 of ;
[cua.1] 2005 e 10 |¢rovti soe 8 canal | coant] Dunp!] 00| 5.2 |<vroilcupiilandz Tagt Lt eanY ool it vblies g thaceg caolice) Abf et mn J_‘.i_,ﬂaﬁz 8] AL Teen'y spht SEur Sec LRl 2L
2| ot |vset | ooy ooty [Coret [coays[uent [ 750 14,0 Icomol iemspi bl 10,77 (SOMB. 3173 0,001 20| 000 kmen [Cape | hony [ AT Y Kas) Canpoy /20 11,805 da0n 88 o bt Lot suill Haudeston L4
S18-30 7 ol [cr oot Lerang 4137 (<ew | copgii <ano)} 704 | #.0 G pe)| 0!l 2040 Tors Yepgotl . lacrtf icrong 2028|890 presmaKapy) Kooo) v (et} Crget |75.D (0752 1] i 0| (i/k Egop Sacing .
emrd Cro o | (aad | Coonl 2 87 Lcoool <o 00| how KL G 3.0 ko paf [Countinave loeyd eyl ta.n3| 000! 268 Laoov femrltsoarlhasy | 45/ [eneet <ean i TE 0 poss| <ol 432 WL
¢ pERCs creg| <ooof] 2| Coant [Cport| CrowB0D | 1S Gogel |heprippszy 1845, LA Y=L A Lo P At 24 LT Bulilll o api |G spf |88Y Chsat apliSelre? gl I LY TSR LTS
l-nf-!r(l.ggu.ﬁ oaoy| 218 Koot [coe i< ooy |£2.4] 2.4 {comoticpps|loonl #2 K8, | b.oWeKa 01 [2400K.pol Khooeg Soao| 477 [<opp <hpu ] $5:0] 0,447 [d 20| ir-ito] S68-TE 1T}
N T I A T A AL N LN .0 teras| kvany | 0,030 1,20 %y 3123 [¢o0n]|25.32] 8057 Kesspz| thaw) (o100l 1 2, /Y Kao] o0t | ¥ho | 007l [co.0er b 7s| 30 adeve doihe of 1 id Vekr ot
2.2 |€r.00f | ca.00t| €.00] (2,012 |hsonicneng| <hrofl jrd,] 2.0 |t1an] a0t Fieve |42t | cooe] a5 lerefl 2.y | # 408 i metley ap)| C020f 11 ) ¢l S0 0092148 0 | Sorings o Ble Cenpect |

é,_-.

— - i ¢ mm e e S R e ——



oA RN NS e e e

s}
! VAUGHN HANSEN ASSOCIATES WATER QUALITY DATA Stolion  HUNTIIGTON CPiLE P~
Consuitants / Engineers APPENDIX A Locatlon
e s T e l e wrspety suasmvon® | usry josnmen o e u—‘&—:’—l Bt [l T
Ly - . Pasesdn| eadh | WTRETL| TR petwosin in Tate | wme | = - - oa - - | =y - |
reniod | e et nee | | e orie | rres [oreen | son f ned rou (woete | semse | mesm | % - ] Mhiviend - - ™ TRl N L —Ttl ge . I - ey, | #Y
L1 4 13 i) 113 - - 'm, wi{ Tk "u- - ﬁ T ‘—I""‘""";ﬂ"‘ﬂ"‘:*—"" T -='II:: L L1 YT v L ":\ L LraY ‘-.: L3 .' Lt
. -3 |Lvar|saes o8 . i o I R ) 4,0 310 42D 7635 [2/t]2e1] '
-8 Lasppisrzel Ll N I I ] It0 Yzo s 30 rerg] t122Elren v
5¢-5 |ia | iani A7 . U . ) MG 422 reY z3f | 7wl [
RN AU HE I N N L. S T oo 34 ygo 155 311t Tys |3e8 |
si8-¥ | Ly 2 ve 2007 ) e [ P . Y2.0 Y20 2.9 113 zsz|Tey
L s leny Y 1. o ) I - ) il Yy . M0 2.1 sy |2en I
t [s48-3 [sserp|itire 44T g te . N - R ] T Ny yat 3.3h 3812 1252 |37¢ o
P ena lswnsszd Aot /z L 2.8 . e ] e 1 LD (L4s) b0 1.4 359 390 ]
owent lgy3d sbion dof /o | 2t | S T W R T p2:0 13,0 A 210 Wt BTRETD
oomie® o.3pp| Ac45] 239 g |10 — 1l b B 20 £.0 450 D&0 o7 251 | 2pY
B3 |aq2] fyied 0y z 1324 ]| o ] . N N I 1.0 15% 210 15,00 1429 151 | 170 |
; . i ) i ] )
: - ] -
; - 1
: . . P
1]
‘ ] . . )
\ S, | ssamane -——-]—- S tne| womer {ommm | taemns el | wminidai iﬁil ﬁi]v—’— -u—-‘-n-—J o | weu [T ] seang | uErO “1-_-.-.—-1 ]
11 [ - [ ) E ) e, ] - (e T -0} : i 8 (Y - v, [ - -y [ [ [ - [ -, | W [~ ) ommern
‘-“'E‘E'ﬁiﬁﬁﬁ"jﬁ' : Fﬁﬁﬁzﬁ“—” T7 LTI T T W ST T 1
S agpf 119 2] 41.4 | 4.0 L (L) - AN g jioes |sartlipod 438 O.u| Sifele |EOTL 1
-y G h.00% 5,0M pl.bl ol T R 2 . “Taap.|oes (2512 1nno b 2013 es pol. 19,20 0m2 ]
[ (-5 esf [0,005 PoreTy IR T PR O A - 217 T apuy ka0l 243§)2.010 1435 |<8.p4l I5.25]2.01 - :
i - Tl [N 530} ho I T 7Y C % BN 3 2 WA leized el \I¥5 [<nrel % ey i
b gL B4 CRALA! [X:F) P AT AT R £ A T a.oap e pol 2148 LhipeT LMD R L RITL | !
| 5185 |enne ] 2200 [F 1L 25,8140 T D 11 A . g Knaol |21z S i el 7.95 [t |
: 5483 Cepef| 8005 .07 yy0 | 90 R PR 0] T 5 K p.oyyideeel [303 18008 AR LAY fpvd i
I gx-t ey | 80T 6,565 79.2] {0 | saske B:33. . 2.t | ey | 900 [Do00T 12b el 1953 juoes I .
I ok | Cueol |0:0H 0.013 YOS I N U 11 B L5 _bpayly, 0 a2t ERURL 1858 |
I -3 Lop] Ja o0 ") $5.2; 48 T Y I 11 . " loa1z i bt |25 0003 143 Jeppe] .2 |hevd i
) ¢ ks Chbof [ 0.003 [Tl 3zl 90 «1“ LR 3,052 Iamt | Z.58 (0210 2,501 1251004
\; — 1 S T I 7
\ P 1 | . : | B i
| i L ! I | T ]
| i R | 11 I |
| | | | | 1
l 1 A - - | .
P ] i | I | |
1 I ! P R N W - 1
- - ——t—— - - - —— . — - e i i——— .—-’.—_—'I:_,——-——— e mmew e R —aaw f—— a = . e —— - —
s



APPENDIX B

WATER QUALITY SAMPLING
LOCATION MAPS
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WATER QUALITY SAMPLING LOCATIONS
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WATER QUALITY SAMPLING LOCATIONS

HUNTINGTON CREEK MINE 4
SWISHER COAL_COMPANY
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WATER QUALITY SAMPLING LOCATION’ .
HUNTINGTON CREEK MINE &
SWISHER COAL COMPANY
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY
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BATER QUALITY SAMPLING LOCATI‘
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
GWISHER COAL COMPANY
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. WATER QUALITY SAMPLING LOCATIONS

HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY
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WATER QUALlTY SAMPLING LOCATIONS

HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE &
SWISHER COAL COMPANY
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY
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: WATER QUALITY SAMPLING LOCATIONS

HUNTINGTON CREEK MINE &

SWISHER COAL COMPANY
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY
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WATER QUALITY SAMPLING LOCAT1ONS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY

0,096 _N-
5-C-4 :
p s-c-2 . s-c-3 Y %
S-C-5 ©cr o . 3
d,ﬂl5 andall o1 canY . d1097 %
J P
P
)
=)

- Little Bear ' Canyop

01//—5
; . ' S-LB-2
.. ' sd'fg ; S-LB-1¢ 1B-3
S-MF-2 e -Lﬁ-b .(Sp"rigg) Q
y "S-MF-3 2./06 ’ e
2,002 d
2.003
S-R-3 © ‘ v.00Y
. S-MF-1
. K77 s
Fork
o, |
™2, i
DNGA .
'
. g0
i . S |
S-R-2 ¢
5-R-~1
D. 072
H
Parameter ESoxluvn .
Date Y‘(\o\u‘ 2\ Ao Suee Y \977
NOTE: Stations marked in red
are out_side of state limits
for the sample taken during
) the above sampling period.
Vaughn Hansen Associates LIMITS: ’
5620 South 1475 East lower
Salt Lake City, Utah 84121 upper /D MO/-{ Wﬂwﬁfy
’ 77 /7
1 k (4] 1 2Zmiles
HAHEHHHH — T . J

Scale




B-17
o @
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. : o
- A Sam/’/‘-’-s S-R-2 “
<0.00/ ”’7/1 - s——1

Parameter - ys
Date f er §-12 &
NOTE: Stations marked in red
are outside of state limits

~ for the sample taken during

_ the above sampling period.
Vaughn Hansen Assocliates

LIMITS:
5620 South 1475 East lower __ __ _ ———————
Salt Lske City, Utah 84121 o wpper______
1 L 0 1 . 2miles
C HEHEEHH =1 — 1




WATER QUALITY SAMPLING LOCATIONS

HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY

0.0 - N
S-C-4
5-C-2 - S-C-3 %
So-gt-os Tand,) c,an‘]c’“ oo/ 2,
' v
s-c-1 >
L
[=]
Y

. Little Bear “Canyg, 0.012
. : S-LB-2
0,002 S-LB=1. /o 1 .
- S-LB-5 $ 4 (S in )
‘S -MF-2 _ S-LB-4 F",r‘zﬂg Q
> ® S5-MF-3 2,015 ’ b4
\ 0.0/ k3

0:0/7 : oo ‘ . )
S-R-3 © - 0,019
\ AQ?] S-MF-1
R - Fork

o
'Gﬁﬁo

S-R-1
0,085

Parameter EDTOV\
Date ‘N\Qu 3\ p June L\, “‘\77

NOTE Stations marked in red
are outside of state limits
for the sample taken during
the above sampling period.

Vaughn Hansen Associates . ‘ LIMITS:
5620 Souvth 1475 East lover

Salt Lake City, Utah 84121 upper

Zmiles
]

n
il
1]
1
n
s
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY

‘ 48 -
s-C-2 §-C-3

s-c-5 & Cra"da“ " CB“YO“ g6
s-C-1
.83

‘Little Bear _ Canyo. 25
' o—o{, S-LB-2
S-LB-1
S-1B-3
88 5-1B-5 g& & :

S-MF-2_ S-LB-4 (Sp;zgﬁ) Q
- § S-MF-3 ®
8Z.Y el

S-R-3 © - 7R 4
‘ ) ‘S-MF-1
AQII . .
Fork j .

-

Parameter - [/‘a/ﬂ//"/m
Date_ Abpepber ¥-12, 976 —

NOTE: Stations marked in red
are outside of state limits
for the sample taken during
the above sampling pericd.

Vauvghn Hansen Associates LIMITS:
5620 South 1475 East lower
Salt Lake City, Utah 84121 upper

1 L 0 1 2miles
 HHEHEHEHT ——— .|
Scale

S—— it amaen




WATER QUALITY SAMPLING LOCATIONS

HUNTINGTON CREEK MINE &4
SWISHER COAL COMPANY

AR~ -N-
S-C-4
’ 5<C-2 s-c-3\
$-C-5 BCrang,, e canyo™ 4% =
&Y a6 v
S-C-1 2,
L o
[+]
[+
- Little Bear Cany,, 570
p—0-%_ S-LB-2
J28 S"LB“ls-LB-B
sfur-z | : S _LB-4 (Sprzggl o
- S-MF-3 5.8 ©
\ 3.2 >
63-2 -
5-R-3 @ 72
: S-MF-1
AQII .
\ Fork,
) &'{J . .
A )
. o
_ gt
‘ ‘ S-R-2 ©
S-R-1
792

Parameter . 8&/6'{2//)1

Date /72;/;{ 2 So Ture 41777

NOTE: Stations marked in red
are outside of state limits
for the sample taken during
the above sampling period.

Vaughn Hansen Associates . . LIMITS:

5620 South 1475 East lower

Salt Lake City, Utah 84121

upper

2miles
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UALITY SAMPLING LOCATIO@

HUNT INGTON CREEK MINE 4

SWISHER COAL COMPANY

— N_
S-C-4 . .
: 5-C-2 s-c-3\ T
§-C-5 PCrang,;® cany© ?}
s-Cc-1 >
55 "‘.’a
>

S-R-3 @

Vsughn Hansen Associates
5620 South 1475 East
Salt Lake City, Utah 84121

1 L 0

peist=ise=0

Little BeaT _ Canypn A
o—0 S-1LB-2

S”LZ’ls-LBJ

S-1LB-5 P ¢ ;
_ S-LB-4 (Spr,;,“g) 2
S-MF-3 “,}F
V4
-~ 3
bwl S—ﬁF—l
Fork .
o™
A cﬁpﬂ
S-R-2
S-R-1
4

Parameterl - CZé/Y’ﬂ/ﬂ

Date Npembel B=12Z, 19726
NOTE: Stations marked in red
outside of state limits
taken during
iod.

are
for the sample
the above sampling pel

LIMITS:

lower
vpper 250

Scale



WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4

5-R-3 © .,

Vaughn Hansen Associates
5620 South 1475 East

Salt Lake City, Utah 841231

1 L

SWISHER COAL COMPANY

k Little Bear _ CanyOn

5-LB-2

- S—Lé—
A 1 4

S-LB-3
S-LB-5 8 :
S-LB-4 (Spﬁgng)

6

‘5-MF-2

B)

4200

S-MF-3

AQJJ
Fork

&
. . gty
S-R-2 ©

S-R-1

&7 9

Paraméter . CZé/é/JQ&Z
Date ”2?;/3/149 \7(7/56"5// /977

NOTE: Stations marked in red
are outside of state limits
for the sample taken during
the above sampling period.

LIMITS:
lower

“PP“L{MI%ZJ_/E&Wc{tJ_

2miles

0

Ly =

9

CHEHEHEHE = I

Scale
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WATER QUALITY
HUNTINGTON CREEK MINE 4

SWISHER COAL COMPANY

- N...
S-C-&4 '
4,002 © <
6-C-5 D, S-C-2 s-C-3 ) <
-C-5 PCrang,),* Canyo” 0.0z "3:’
s-C-1 : 2
‘ 0.00 e
d 7 o
?
Little Bear J Canyon 2,03/

o—0-, S-1B-2

‘,’Dz - 3

S—MF-Z S"LB"S (Sprlng)

' % S-MF-3
d'wz

ﬁ‘ ri-ara' '[ & ki
>
|~
S

S-R-3 @
- . S-MF-1
AQIJ .
Fork .
’ N4y |
e Z
:1 05 *
i—‘, y©
gl .04 Ggﬂo
S-R-2 -
Y ‘ ' .
S s-R-1
J.030 .
g -
£ ParameteTl - C% esr
Date -2 /976
in red

NOTE: Stations marked i
jde of state 1imits

taken during
ling period.

are outs
for the sample
the above samp

Vaughn Hansen Associates LIMITS:
5620 South 1475 East lowetr
_Salt Lake City, Utah 84121 . . upper_/40 .
1 L 0 1 2miles
e S

C CHHEHEHB = I
. Scale
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WATER QUALILTY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
SWI1SHER COAL COMPANY

&ozo' . -N-
5-C-4 >
B~ _§-C-2 5-c-3 ) ©
5-C-5 #Cr . o 2 .
o.ool, andall . . c,aﬂ‘f J,D.Bﬁ %
- @
P
o
-3

- Little Bear CanYOn 0.0/¥

. —=0 S-LB-2
0'00‘ S'LB"‘].

S~LB-5 P orb
S -MF-2 S -LE-4 (Spring)

(4

[

N S-MF-3 0.0/ 0.0/0 %

) 2:.003 . ' a -
260§ \
S-R-3 ® : ‘ 2.00Y
. ' : PV S-MF-1
I.II -
Fork

&e,

s-R-1
2.0 006

Parameter - C? el :
Date ﬁay 3/ ,7:2 Tunl 4, 1977
NOTE: Stations marked in red

. are outside of state limits
for the sample taken during
the above sampling period.

Vaughn Hansen Associates - . . LIMITS:
5620°'South 1475 East lower,

Salt Lake City, Utah 84121 ' UPPGIWEE

1 k 0 1 2miles
I 1 —_ —1]
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4

SWISHER COAL COMPANY

5-C~4

S-C-5

.45
S-MF-2

S-R-3 @

2,

Vaughn Hansen Associates
5620 South 1475 East
Salt Lake City, Utah 84121

1 L 0

fCrandall

S-LB-5 P @

® S-MF-3
.74

s>

5-C-1
017

Little Beax

5-C-3

-
[«
on 2
cany 217 o
'”
_ )
w©
5
=)

Canyop

S-LB-1
018

S-LB-4

—0 S-1B-2

S-1LB-3

(Spring)
218

. o

S-R-1
0,20

Parameter /s%mgnéﬁé

Date  Apueinber 5- /%d??év

NOTE: Stations marked in red
are outside of state limits
for the sample taken during
the above sampling period.

LIMITS:
AP T4 /f%(aﬂmQMVRﬁ&ﬂ/

upper Z0 Loandalpry
/4 ‘/

Zmiles
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Scale
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4

SWISHER COAlL COMPANY

0.9 ~N-
S-C-4
. o $-C-2 s-c-3\ £
‘SI; y Cra”dall y can¥o® 220 ?3-
5-C-1 o
%
=}
: Little Bear -Cany, 2.2/
L yp_q o—e\ S-LB-2
- 2R T 1571815 153 -
‘S—MF—Z ] . ) ] S-LB-4 (Sp;’iztgg) Q
; S-MF-3 423 . %
01/8 >
0,14
S-R-3 @ - JJZZ.
,911 S-MF-1
i Fork
&y '
o, .
. 4o
. RS
S-R-2 c
S-R-1 -
0.23 .

Parameter . /./[.{01‘/%.

Date ,%;,;;/ o Tupe#, /977

NOTE: Stations marked in red
are outside of state limits
for the sample taken during

) the above sampling period.
Vaughn Hansen Associates

LIMITS:
5620 South 1475 East .

Salt Lake City, Utah 84121 UPPET_Z:0 g bl Wlendlfory
4

1 Y 0 ' 1 2miles
L BIEHEHET 1 3 )
Scale
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY

o

[

o .
e
2
[
[ o
(o]
- .

Little Bear  Cany,,

_ S-LB-1. = -
. P -LB-
2/3Y S-LB-5 € G » %S 2131 )
S-MF-2 S-LB-4 ‘BT 0B

. 0,138

o

[ a9

®
2.006 *

S-R-3 @ - iy /63

0
0,215 cﬁpso
S-R-2
S-R-~1
B 4./Z23

Parameter . . Z  o0s7 - (75»424)

Date  Nouyembel 8-12, /976

NOTE: Stations marked in red
are outside of state limits
for the sample taken during
the above sampling period.

Vaughn Hansen Associates LIMITS:

5620 South 1475 East lower

Salt Lake City, Utah 84121 uvpper 43 mp LL /féfdmmz’/zd’(/
: /7

1 L 0 1 2miles
HHHHHE =" e 1




QER QUALITY SAMPLING LOCATION’
HUNTINGTON CREEK MINE 4

SW1SHER COAL COMPANY

0."{0 _N-
S-C-4
; 5-C-2 s-c-3 Y %
s-c-5 OCr , e
5,041 0dayy cany™ 0T Qe
s-Cc-1 '650
-
o
)
- Little Bear Cany,. 0.267
‘ o— o, S-LB-2
: 0.053 S-LB-1¢ 1B-3
: S-1B-5 £ 6 :
: sz T Plsanog SPENENG
- ¥ S-MF-3 0,090 : b4
2,072 al
0,082
S-R-3 @ 8,/134
A S-MF-1
4&11 g
g\ . Fork
Xr
Z
% -
<
i -U',o‘lo
S-R-2
S-R-1
2. /e
Parameter -prg_/ﬁié/L
Date /774/;( 3/ Ao Tane Y 1917
NOTE: Stations marked in red
are outside of state limits
for the sample taken during
.. the above sampling period.
Vaughn Hansen Associates LIMITS: )
5620 South 1475 East " lower
Salt Lake City, Utah 84121 upper_ 4,3 /4 ,ﬁ:w,,,,,em/d
V4 _
1 L (1] 1 2miles
T HHEHHT + = | B )

Scale



WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY

: Little Bear  Cany,.

i o0 S-LB-2
S-LB‘15~LB—3
(Spring)
37494

2%.32
S-LB-5 @ ¢
S-LB-4
h ' S-MF-3 29,23
\ 25494
2.88
S-R-3 ®

. o #ep, S-MF-1
; ) Fork

o®
: ) RS |
$-R-2 ©
S-R-1
YL.08

Parameter . ﬂigaﬁé/m
Date  Zay 3/ A June 9, /777

NOTE: Stations marked in red
are outside of state limits
for the sample taken during

' the above sampling period.
Vaughn Hansen Associates - LIMITS:
5620 South 1475 East '

lower
Salt Lake City, Utah 84121 upper -

1 L 0 1 2miles




WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY

Little Bear_'Canyon

‘ o—o{ S-LB-2
S-1LB-1
S-LB-3
/728 S-1B-5 g& %7 .
S-MF-2 S-LB-4 (52;1“3)
° y S-MF-3 Z§
z.L/70

’\33 10

S-R-3 © o : /4,53
; . §-MF-1
AQJJ !
) ) e Fork

[ )
Parameter /zzﬂ?ﬂ£SAm07
Date  Ahppplber §-12,/976

NOTE: Stations marked in red
are outside of state limits
for the sample taken during
the above sampling period.

Vaughn Hansen Associates LIMITS:
5620 South 1475 East lower
Salt Lake City, Utah 84121 vpper

1 ) 0
JHEHIHHTE -
Scale

2miles
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WAT

ER QUALITY SAMPLING LOCAT]O’

HUNTINGTON CREEK MINE &
SWISHER COAL COMPANY

S-C-4

n

$-C-5 K Crandali ‘

0,008
S-MF-2

$-R-3 @

Vaughn Hansen Associates
5620 South 1475 East
Salt Lake City, Utah 84121

s-C-2 s-Cc-3

canyo®

s-C-1
0,0/Z

Little Bear  Canyop 2,008
S-LB-1 e » S-LB-2
S 5 < o 0'007 s "LB" 3
~LB- (spring)\ o
. S-1B-4 0,007 "4
S-MF-3 ®
<0.00/ d

Jyz_u S——l

Fork ] .

‘ 150
d;oo? (,'b{"'
S-R-2

S-R-1
0,007

Parameter /1G4
pate N, S 512, 7

NOTE: Stations marked in red
are outside of state 1imits
for the sample taken during
the above sampling period.

LIMITS:

lower
upper 2,05

1 2miles

J

Scale
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY

0;00& —-N-
$-C-4 _
y $-C-2 s-c-3 Y %
SuC= = (2
O 0/05 cra”dal 1. Canyo" 400 7 “=
s-C-1 ‘éo
[
[«]
k=4

. Little Bear ' Canyop

. ﬂ'a/r
o—b0 S-1LB-2
s ¢ S Hhls-1e-3
5-MF-2 "7 ¥ s-LB-4 (Sp;tﬂﬁg Q
s-MF-3 0007 ) %
N 2:005 *
0.0/
$-R-3 @ 0.017
S-MF-1
Yy :
Fork
&t
2
d, .
g 1.
. qo%
. ) - ,b(\‘;
S-R-2 ¢ N
S-R—l.
2,007
Parameter 2/ S
Date_ /77ay 3/ Tune 41977 ———
NOTE: Stations marked in red
\ are outside of state limits
for the sample taken during
. the above sampling period.
Vaughn Hansen Associates :
LIMITS:
5620 South 1475 East lower
Salt Lake City, Utah 84121 uppe{:ZZE{Z%;ZZ:ZZEQQEEEBQEZZ:::
1 5 0 1 Zmiles .
HEEHEH = —)

Scale
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WATER QUA

L1TY SAMPLING LOCATI&E

HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY

S-R-3 ©®

Vaughn Hansen Associates
5620 South 1475 East
Salt Lake City, Utah 84121

1 L 0

=<
c
2
)
a
-
°0
P
[=]
3

Little Beal Cany0n L2y
: n—o0{, S-LB-2
S-LB-
S-LB-5 @ 6 _l.D/ls'LB—_3 !
- S LB-4 (ngzzg) o
S-MF-3 *
2.79 \d

\ S Q;V
ATJJ o -1
Fork .

5L77 g
§-R-2 iy
S-R-1
z/Y

. ’
Parameter - /6%4&55ﬂ1n7
Date 0 - /2, 7/

NOTE: Stations marked in red
are outside of state limits
for the sample taken during
the above sampling period. i

LIMITS:
lower

upper

1 Zmiles
L _‘{ J

- HHEHIAHEHHEL

Scale
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WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY

/093 -N-
s-C-4 _

' 5-C-2 s-c-3 ) %
s-Cc-5 8 : <

7,135 Cra“dall y canyo® /425 ?:_

5-C-1 2

(2

(o]

)

- Little Bear*‘CanyOn L85
o0, S-LB-2
. g/%g gy ’S LB-1¢ 18-3
S-MF-2_ S _LB-4 (ngz;g) Q
% S-MF-3 /4790 %
? ‘/’/3 <
0,50
S-R-3 @ 276
S-MF-1
&yl
b Y ]FO'L'-k
s
2
(A .
O
) o3
S-R-2 o
S-R-1
ZZ2L

Parameter - /27255ﬂ107

Date /Yy 3l A ~dune 4 1177
NOTE: Sta(ibﬁs marked in red
are outside of state limits

for the sample taken during

the above sampling period.

Vaughn Hansen Agsociates
LIMITS:
5620 South 1475 East

lower e ———
Salt Lake City, Utah 84121 upper______——————
X . o 1 2miles
CHETHHHE X 1

Scale
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WATER QUALITY SAMPLING LOCAT10NS
HUNTINGTON CREEK MINE 4
SWISHER COAL COMPANY

rittle Bear  Canygp
o\, S-LB-2

45 S-LB-5 P& Pagr
S-MF-2 . s-1p-4 (SPTine)

“
a S-MF-3 ©
N\ 5 "

S-R-3 ® & N\ - zy

. O
S0 cx“io

5-R-1
/4

. (- B
Parameter « i s

pate Nopember T-/Z /7 7&

NOTE: Stations marked in red
are outside of state limits
for the sample taken during
the above sampling period.

Vaughn Hansen Associstes LIMITS:

5620 South 1475 East lower

Salt Lake City, Utah 84121 -

upper

1 L 0
JHIEAEHHL 1
Scale

2miles
1
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WATER QUALITY SAMPLING LOCATIONS

HUNTINGTON CREEK MINE
SWISHER COAL COMPANY

4

702(’ _N"
S-C-4 ’
: §-C-2 s-c-3\ .
§-C-5 BCrang . Canyo® S Ll %
§.25 aly . 5
s-C-1 2
«
<)
o
- Little Bear:‘CanyOn 9,35
' | o—0-{, S-LB-2
S-MF-2 R _1p_g4 (SPrime)\ q
' "S-MF-3 7.8 ¢-38 %
/420 9
.?135 '
S-R-3 © 2830
i S-MF-1
&QI- "
) Fork
\\ %y
¥4 .
e
o“
%5
* S-R-2
S-R-1
76,43
Parameter . 500’/”)77
Date_ k. 3/ Yo Turx %/777
NOTE: Stitions marked in red
are outside of state limits
for the sample taken during
the above sampling period.
Vaughn Hansen Assoclates LIMITS: )
5620 South 1475 East lower
Salt Lake City, Utah 84121 upper
1 k 0 1 2miles
THHEHEFHHE 1 =| |

Scale



WATER QUALITY SAMPLING LOCATI1ONS
HUNTINGTON CREEK MINE 4

SWISHER COAL COMPANY

5-C-4 -

$-C-5

b,043
S-MF-2

$-R-3 ©

Vaughn Hansen Associates
5620 South 1475 East
Salt Lake City, Utah 84121

+ Crandall ]

canyo?
5-C-1

oet
[
5
<
A
o0 <
=)

Litrle Bear Canygp 2,065

S -LB-1 o, S-1LB-2

40yz S-1B-3

(Spring)
2,052

S-1LB-5 96
S-LB-4

)\33 b8

¥ S-MF-3
2,047

a.055

AQJJ S-vF—l

Fork

o™
0,07Z

20
5-R-2 c

S-R-1
2.07/

Parameter . Z/;yc_

Date_ ANbpQember 8-/2, /1976

NOTE: Stations marked in red
are outside of state limits

for the sample taken during

the above sampling period.

LIMITS:
lower

upper

) 1, 10 Recommended.

1 2miles
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’ WATER QUALITY SAMPLING LOCATIONS
HUNTINGTON CREEK MINE 4°
SWISHER COAL COMPANY

0.012 -N-
S-C-4 c _
s-c-5 8¢ 52 o et g
Y Tang. ny O.PZ o
o.0// fday) e 5
s-c-1 2,
[od
[a]
=
i . Little Bear " Cany°n a.a/y
o : o——o-{, S-1B-2
) %"f{ 7 5—1,13—15_1‘13_.3 ) .
5-MF-2 s-18-4 (SPTIMEI\Q
y S-'HF—3 J:O/D ’ ‘:?F
\ 2,003
d.00y . A
ey :
b Fork
Ry,
2a, .
O
. ' ) ‘cﬁpﬂo
X ' . N S-R-2
S-R-1
2005

Parameter - ZI;7CL
Date /2. 3/ /é) Tl ]L/???

NOTE: Stagkons marked in red
are outside of state limits
for the sample taken during
the above sampling period.
Vavghn Hansen Associates LIMITS: )
5620 South 1475 East lower

Salt Lake City, Utah 84121 upperg_,i%&ﬁgmaﬁ?é——

1 . 0 1 2miles
HEEEHEHFE——E—— -

-

. Scale




e ® ¢
k‘ ‘ STATE OF UTAH Norman H. Bangerter, Governor \_

SOQURCES Dee C. Hansen, Executive Director
v E)Ji/l\ TgfsA;. f&iEning Dianne R. Nielson, Ph.D., Division Director

355 W. North Temple - 3 Triad Center - Suite 350 « Salt Lake City, UT 84180-1203 « 801-538-5340

July 3, 1986

Mr. Henry Austin

Office of Surface Mining

219 Central Avenue, NW
Albuquerque, New Mexico 87102

Dear Mr, Austin:
RE: All Stipulation Responses Submipt®d)and Approved for

Huntington #4 Mine, INA/O015/004/#2 And ¥4, Emery
County, Utah 7

Attached is a copy of a memo from John Whitehead
documenting that all of the Stipulation Responses for the
Huntington #4 Mine have been submitted and approved.

If you have any other questions, please call me.

Best regards,

Pamela Gruybaugh-Litf#g
Reclamatjon Engineetr

Attachment(s)

djh

cc: John Whitehead
8808R=-40

an equal opportunity employer
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March 24, 1986

TO: Coal File

FROM: g'John J. Whitehead, Permit Supervisor/Reclamation
Hydrologist

RE: Beaver Creek Coal Company Response to Special °
Condition #4, Huntington #4 Mine, INA/0I5/004,l{#2,

Emery County, Utah

This memo is to document the receipt of Beaver Creek
Coal Company's response to Special Condition #4 on the
Huntington Canyon #4 Mine permit. Attached to their March 3,
1986 memo was a water rights certificate for 800 shares issued
in the name of Beaver Creek Coal Company. This submittal
completes the stipulation responses required for the Huntington
#4 Mine.

bth

cc: Allen Klein
Tom Munson
Tom Wright

9291R-10

HILE COPY





