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Pre‐	and	Post‐Spill	Water	Quality	Analysis		

Bear	Canyon	Mine,	C/015/025	
 

By: Keenan Storrar, Hydrologist 
 
BACKGROUND 

The Bear Canyon mine has an extensive water monitoring program.  Surface water quantity and 
quality parameters are sampled once a quarter upstream, downstream and within the permit area.  The 
surface water monitoring sites focused on within this report are: BC‐1 for Upper Bear Creek; BC‐2 on 
Lower Bear Creek; BC‐3 on the Lower Right Fork of Bear Creek; and BC‐4 on the Upper Right Fork of Bear 
Creek (Figure 1, attached Table 7‐14).  To give a broad picture of water quantity and quality at this site I 
have graphed five years of data and when needed I have focused in on the previous two year time 
period.  These data are graphed through the 4th quarter of 2015, which the operator was required to 
submit by the end of the 1st quarter of 2016.  All data used here are downloaded from our water 
monitoring database at: 
<http://linux3.ogm.utah.gov/cgi‐bin/appx‐ogm.cgi> 
 

 
Figure 1: Drawing 7‐4 showing water quality monitoring sites at the Bear Canyon mine.  Surface water 
monitoring points are delineated with red stars.  Red box highlights the zone where coal has encroached 
on the stream‐buffer. 
 

Water monitoring sites BC‐1, BC‐2, BC‐3, and BC‐4 are able to accurately capture surface 
impacts to the hydrologic balance within and down gradient of the permit area.  BC‐1 and BC‐4 serve to 
measure background water quality levels as they are up‐gradient of all mining operations or receive only 
undisturbed flow.  BC‐2 serves to detect impacts to the surface hydrologic balance downstream of the 
mine.  BC‐3 and BC‐4 serve to measure ephemeral runoff draining from Wild Horse Ridge.  The red box 
on Figure 1 shows the area between BC‐3 and BC‐4 where coal has spilled off the beltline and down into 
the stream‐buffer zone below.   

 

BC‐1: Undisturbed runoff 

BC‐2: Disturbed runoff 

BC‐3: Disturbed runoff 

BC‐4: Undisturbed runoff 
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The majority of surface flow through the site is measured at BC‐1 and BC‐2 because as stated 
earlier BC‐3 and BC‐4 are in an ephemeral drainage (Figure 2).  BC‐2 is heavily influenced by mine water 
discharge into the creek at UPDES outfall 004.  Mine water discharge at UPDES outfall 004 is typically 40 
to 80 gpm.   
 

 
Figure 2.  Water quantity at surface water monitoring points.  BC‐2 is 
downstream of UPDES outfall 004‐Mine Water Discharge. 

 
WATER QUALITY CONCERNS 

A primary concern of our program is to analyze impacts of coal mining on the hydrologic balance 
and act prevent and/or mitigate impacts when they are detected.  In order to detect and quantify any 
and all impacts we require water quality testing for a host of parameters (attached Table 7‐17).  At Bear 
Canyon, where coal has spilled into the ephemeral stream and within the stream buffer zone, we are 
primarily concerned with sediment loading to Bear Creek (Turnpenny and Williams, 1980).  Sediment 
loading is quantified by measuring Total Suspended Solids, or TSS (mg/L) in the stream.  TSS (mg/L) is 
graphed below for the past 5 years (Figure 3).  Note: BC‐4 has been excluded because flow has only 
been measured once at this location.   
 

The graph in Figure 3 shows TSS varies widely and often spikes when runoff is elevated during 
the monsoon season from July through early‐October.  It appears mine water discharge to Bear Canyon 
between sampling points BC‐1 and BC‐2 helps dilute TSS (mg/L) and improve water quality in the 
stream. 
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Figure 3.  Five year period of TSS (mg/L) monitoring in Bear Creek drainage.   

 
Taking a closer look at the last 2 years of data (Figure 4), there have been no major spikes in TSS 

(mg/L) at the water monitoring locations.  It appears disturbance along the Right Fork of Bear Creek is 
having little or no impact of chronic sediment loading on the main branch of Bear Creek measured at BC‐
2.   

 
Figure 4.  Two year period of TSS (mg/L) monitoring in Bear Creek drainage. 

 
SUMMARY 

Focusing on TSS (mg/L) in Bear Creek shows sedimentation levels are low, indicating no chronic 
sediment loading is occurring from the coal spills in the Right Fork.  Chronic sediment loading is a 
primary concern because it is shown to cause high mortality rates in aquatic wildlife (Maturana et al., 
2013).  In my quarterly water reports I will continue to monitor TSS (mg/L) within Bear Creek and make a 
determination if degradation to the stream is occurring. 
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Table 7-14 Water Monitoring Matrix: Ooerational Phase of Mining 

Location I I StaluJ Jan I Feb I Mao-I Ma ' June I July I Au' 1 &;;IT Oct I No,:-r Dec 

Streams 

BC-\ (Up,"" Bear Creek) Acth 

BC-2 (Lower Bear Creek) Acth-' 

BC-3 :(Lower Rt Fork Bear Creek) Acth 

BC-4 (Upper Rt Fork Bear Creek) Acth 

CK-\ (Uppcr Cedar Cre<1<) A.cti\' 

CK-2 ( l o wer Cedar C. ""k) Act.i\ 

MH-I (Lower McCadden Hollow Creek) lnadh'e- lniliale irmining in I...ease U 
4648LorU"()2~316 

MH-2 (Upper McCadden Hollow Creek) lu,xth.'(l-l.ttilWl:eff l.,1t11n,sln l...c.u.cU 
-t.648L(N"U...{l24316 

FC-\ (Lower Left Fork Fish Creek) AcIi, 

FC-Z (Lower Right Fork Fish Creek)7 Am 
T16NR&ESec l7or20 

FC-3 (Right Fork Fish Creek Property Line) ACU, 
TI6NR &: E Sec 17 or 18 

FC-4 (Upper Right Fork Fish Creek) Ac.\l\ 
TI6NR &; E Sec 7 or 18 

FC-S (Mud Spring) Jooctive; initiate when mining 
TlfiNR&ESec7 

FC-6 (Upper Left Fork Fish Creek) Actl\'C 

T16N R liE Sec 18,19 or 20 

FC-7 (Water Right Upper Left Fork Fish Creek) Act" 
Tl6N R &E Sec 18,1901"20 

FC-S (Water Right Upper Left Fork Fish Creek) Aw' 
Tl6N R &. E Sec 18,19oc 20 

Springs 

SBC-4 (Big Bear Springs)' Acti. 

SBC-S (Birch Spring)' AC1n 

SBC-9a ( I-liawatho Seam) AcIi, 

SBC-IZ (16-7-13-1) Inactive; initiaJewbeo ntiningbegins 
MohrlaJ> 

SBC-t4 (WHR-6) Actn 

SBC-IS (WHR-S)" Actn 

SBC-16 (WHR-4)6,7,8 Act:h 

SBCI6A 1,- Acth 

SBC-\6B ',K Act" 

SBC-17 (16-7-24-4) Acti\ 

SBC-IS (WHR-2) ,s,. AC.fi\~ 

SBC-20 (I6-S-IS-4)"' Act" 

8BC-21 (16-S-18-1) ,8,9 Active: 

SBC-ZZ (Stockwater Trough)"' AcIi", 

SCC-I (16-S-Z0-1) , I.nacti\'l:; inibalcwhenactn~ numngl 
Mine ~ or MoMand area is wilhin SO(! 

SCC-Z (I6-S-IS-5) ,_,9 Actn 

SCC-3 (Mohrland Portal)" Acti .. 

SCC-S (16-8-7-3)",' Imcti\-c; uubatcwhenacu\ocmmmg i 
Motutandarea is within SOO fee 

SMH-\ (FBC-6) lnacri\'C ~ hUDlIlcifmirung in Lease U 
~481 or U-0243J 6 

SMH-Z (FBC-S) hacti\\: .. lruli.eir willu)3in L..t=mU 
46481 ", U.f>24) t6 

SMH-3 (FBC-J3J" IrACtu"'C - lnili:IW If mini.., m1..eu: U 
46481 QI' U-02431 6 

SMH-4 (FBC-4) 1n.'1t1h'C .. luillalc if IIUIIIJl4if1l.auic" U 
-16481 orU~24316 

SMH-5 (Stockwater Trough)" Act,,· 

Wells 

SBC-3 (Creek Well) Aco.n, 

SDH-Z (Well Sec II, T16S, R7E) Imctivc-Jmtiate if mjning in Lease lJ 
4~81 orU-0143HJ 

SDH-3 (Well Sec 10, Tl6S, R7E) ln1dt\~ . Tflltble if mmb~ ml....m.c.e U 
46481orU-024Jl& 

MW-1l4 (Well Sec IS, Tl6S, RSE) Acfu 

MW-\17 (Well Sec. 12, Tl6S, RSE) Actn 

Noles: I. See Tables 1-13 and 7-17 for fufulgofwaJerquality moniloring JXl1BlDdets.. 

2 oper = operational base = baselme 

3 Expanded List parameters taken in August ofycar.5 prior lO e#lch pemtit reoewal. 

SBC ..... and SBC-5 sltall also be tested for oil and grease 

Firslsample (0 be taken in Mayor JWlC, when GenlJJ Mountain is accessible. 

6. A commenl will be made regarding the level or1hepond fcodlnglhe spring 

1. Wedl.)' IIKMlilQJfu!1 11.) bepn (Joe: (.~Ih pnof' 10 milllllg In ~rtt.I nll" CO l1liml(. IlnI\1 Ollt momll.nna , 

oper """,. 

oper OjJ<r. 

oper oper. 

oper oper. 

oper oper 

oper oper 

fiel;-

fiel; 

fiel; 

fief; 

fiM 

fief; 

liel; 

fiel; 

fiewS 

fiel; 

oper oper 

op" ""'" 
oper oper 

fiel; 

oper. 

field' 

fiewS 

fie'; 

roM 
oper """'. 

fiewS 

fief; 

fiel; 

fief; 

fiewS 

fiel; 

fiewS 

fief; 

fiel; 

foel; 

fief; 

ficl; 

fiM 

I """r """r. 

JC\-dS 

Ie\'el' 

, _ _ ,S 

""~15 

Monthly monitoring willihen be done for an addiLional six n'IOolhs at whlc:h lime it wiU resume its normal schedule 

""",. oper. 

oper. oper 

ooer. opec. 

"""'. oper 

oper. opeL 

...... ope,. 
fiefd fJCld 

field field 

field field 

field fiefd 

field field 

field field 

Jiefd field 

field field 

field field 

fidd field 

oper. oper 

"""'. oper, 

opec. """,. 

field field 

""",. """,. 

field rock! 

fiefd Gefd 

field field 

field field 

..... """, . 
fieJd field 

field field 

field ndd 

ficrd Odd 

field ficld 

field (jeW 

field field 

neld field 

field field 

field field 

field fteld 

field field 

field field 

ooer 1 """r. 
I"cl level 

Ie'\~l level 

k\cl 1C't'e1 

1"",1 /e\'-cl 

8. WeekJy flow moniloJlllj to bcgW one lDON.ll priM 10 r.l.1.im.l~I III lt:ttft ~lIJd COn1ilY!Jt wa.~ ooe month alter. M Olllhl) 

monitoring wiUlhen bcdotICrMAnaddldol1lltl ~tnOf1tllsllt \li b1ch l..lmc:iI ",ofllrc:ioUJI)c lIsnonnaI5l:=hedule. iNCa R PO RATE [J 
9. lnitiale when active ,"11ll~t1 111 .·1 Mine Of ~ IDd\L1nd :vdJ. " " ilbin 500 n, I '" 
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• Table 7-16 Surface Water Sampling 

Baseline Monitoring Operational Monitorin! Post-mining Monitoring 

f y~ of Sa mpling Sne Sudace Water Bodies Suliace \\ ater Bodies SUI1ace 'vVater Bodies 

Field Measurements and Performed during water Performed during Performed during water 
Parameters (Table 7.1- leveVflow measurements . water leveVflow leveVflow measurements 
7) measurements. 

Sample Frequency Quarterly for lakes, Quarterly for lakes, Two per annum for 
reservoirs and reservoirs and perennial streams (high 
impoundments (water level impoundments (water & low flow) ; two per 
and quality); monthly flow level and quality); annum during snowmelt 
measurements and quarterly flow and and rainfall for 
quarterly water quality semi-annual water intermittent streams. 
measurements (one sample quality measurements 
at low flow and high flow (one WQ sample at 
each) for perennial streams. low flow and high flow 
Monthly flow and water each) for perennial 
quality measurements streams. Quarterly 
during period offlow for flow and water quality 
intermittent streams. measurements during 
Sampling for ephemeral period of flow for 
streams determined at pre- intermittent and 
design conference. streams. 

Sampling Duration Three years (one complete Every year until two EvelY year until • year of data befoe years after surface termination of bonding. 
submission of PAP). reclamation activities 

have ceased. 

Flow and/or water Flow and/or water levels 
Type of Data Collected Flow and/or water levels levels and water and water quality per 
and Reported and water quality quality operational parameters . 

Comments All field measurements All field measurements All field measurements 
should be performed should be performed should be pelfonned 
concunentiy with water concurrently with concUITentiy with water 
leveVflow measurements . water leveVflow leveVflow measurements 

measurements. 

Additional Comments F or every fifth year 
preceding re-
permitting, one sample 
at low flow and high 
flow each should be 
taken fr expanded 

I water quality NCORPORATED 
parameters. 
The constmction 
monitoring prgram wil 

SEP 0 8 2010 
be conducted on a site-
specific basis in [ i V. of Oil, Gas & Mining 
addition to the 
operational monitoring 

• 
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Field Measurements: 
* 
* 
* 
* 

Table 7-17 Surface Water Quality Parameter List 

Water Levels or Flow 
pH 
Specific Conductivity (/lmhos/cm) 

Temperature (OC) 

Laboratory Measurements: (mgIL) (Major, minor ions and trace elements are to be analyzed in dissolved form only 

# 
# 

# 

* 
* 
* 
* 

* 

* 

* 

1\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

/\ 

Sampling Period: 
- Baseline 
* Operation, Post-mining 
# Construction 
/\ Expanded List 

Dissolved Oxygen 

Total Settleable Solids 
Total Suspended Solids 
Total Dissolved Solids 
Total Hardness (as CaC03) 

Aluminum (AI) 
Arsenic (As) 
Boron (B) 
Carbonate (C03) 

Bicarbonate (HC03) 

Cadmium (Cd) 
Calcium (Ca) 
Chloride (CI) 
Copper (Cu) 
fron (Fe) (Total and Dissolved) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) (Total and Dissolved) 
Molybdenum (Mo) 
Nitrogen, Ammonia (NH3) 
Nitrite (N02) 
Nitrate (N03) 
Potassium (K) 

Phosphate (P04) 
Selenium (Se) 
Sodium (Na) 
Specific Conductivity (/lmhos/cm) 

Sulfate (S04) 
Zinc (Zn) 
Oil and Grease (if visible sheen) 
Cation-Anion Balance 

I 'CORPORATED 

~ 6 2012 
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