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Normon H. Bongerter,  Governor
Dee C. Honsen, Execut ive Director

D ionne R,  N ie lson,  Ph,D. ,  D iv is ion  D i rec tor

355 w.  Nor th Temple '3 Tr iod center .su i te  350.  sot t  Loke c i tv ,  ur  g41go-1203.801-s38-s340

Apr i l  27 ,  1988

T0:  Memo To F i le

FROM: Tom Munson,  Rec lamat ion  Hydro log is t

RE: ehronp-l-qgy -qf- l^later*Samp-l-lng--e.orur!-tnents--a-Ltbe !-qat- Canyan-l{.ire-, h*B
ffin i ng Company . ACT/0_I 51025 , Fol der #2 , Emery County , Utah

Ml'{ater Sampl lng Stlpu_lat iqns and Cpmmltmen.ts

D iv ls ion  o f  0 i l ,  Gas  and  l { i n ing

DATE DOCUMENT STI PULATION

4l l5 l85  Dra f t  Techn i  ca l  Ana lys i  s  S t l  pu l  a t ions  Under
Ut' iC 81 7 . 4l and UMC 81 7 .52

Surface Water  St ipul_a.L lsn_s 817.41- i l .  2 . )  -  TM

Pr io r  to  permi t  approva l ,  the  app l i can t  mus t :

2 .  The  app l i can t  mus t  comml t  to  samp le  the  comp le te  l i s t  o f  base l lne
paramete rs  spe l led  ou t  in  the  a t tached  Tab le  2 ,  once  in  each  o f  the
las t  two  guar te rs  in  1985  and  each  qnar te r  ( fou r  t imes)  in  1986  to
adegua te ly  charac te r i ze  base l ine  cond i t i ons  fo r  Bear  Creek .  The
ongo ing  mon l to r ing  p rogram wh ich  Co-op  has  under taken  ( i .e . ,  month ly
sampl ing )  shou ld  con t lnue  concur ren t l y  w l th  base l ine  da ta  acqu is i t i on .

Ground  Wate . r  S t ipu la t ions  817 .52- i l , 2 .3 ,4 )  -  RVS

Pr io r  to  permi t  approva l ,  the  app l i can t  mus t :

l .  Submi t  base l ine  wa te r  qua l i t y  and  guan t i t y  da ta  fo r  m ine  in f lows  and
d ischarges  g rea te r  than  one  gpm,  a l l  th ree  spr ings  and  boreho les  tha t
encountered  water  (see  a t tached Ground water  Base l ine  and Opera t iona l
l^ later  Qual  i  ty  Parameter  L i  s t )  .  Moreover,  the appl  i  cant  must  commi t
to  acgu l r ing  and  submi t t i ng  a  to ta l  o f  two  years  o f  base l ine  wa te r
qua l i t y  and  quan t i t y  da ta  fo r  the  above-no ted  mon i to r ing  s i tes .

on equol opportunity emPloyer
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3.

Mine  in f lows  and  d ischarges  mus t  be  mon i to red  quar te r l y ,  whereas
spr ings  and boreho les  must  be  mon i to red  four  t imes per  annum a t  no t
less  than  month ly  Inc rements .

2 .  P rov ide  a  m ine  in f low survey  tha t  iden t i f i es  we t  a reas  on  a  m lne
work ings  map;  inc lud ing  roo f  d r ips ,  wa l l  weeps ,  seeps ,  sumps  and
f low lng  f rac tu res  and /o r  fau l t s .

Commi t  to  in i t i a t lng  an  opera t iona l  mon i to r ing  p rogram tha t  acqu i res
water  qual  i  ty  and quant i  ty  data as descr l  bed i  n the at tached
gu i  de l  i  nes .  The opera t lona l  npn i  to r i  ng  schedu l  e  sha l  I  I  nc l  ude
quar te r ly  sampl  i  ng  o f  mi  ne  i  n f lows and d i  scharges  and four  spr l  ng  and
boreho le  samples  per  annum a t  no t  less  than month ly  lnc rements .

Commi t  to  p rov id lng  DOGM wi th  an  Annua l  Hydro log ic  Mon i to r lng  Repor t
tha t  incorpora tes  year l y  wa te r  qua l i t y  and  quan t i t y  da ta  and  lnc ludes
a year ly  update  o f  the  mine  in f low survey .

4 .

DATE

6120185

DOCUMENT

Response  to  Techn lca l  Ana lys is

COMMI TMENT

Co-op's Commitments to
UMC 817 .41  and  UMC 817 .52

uMc 8 t7 .41

Co 'op 's  ResBonse :

2 .  There  w l l l  be  quar te r l y  base l ine  samp l ing  ln  add i t l on  to  cu r ren t
month ly  samp l ing  (see  Sec t ion  7 .2 .4 ,  page  4 l  ,  and  Tab le  7 .2 -6 ,  page
75) .

lSee a t tached Append ix  fo r  pages  41 ,  75  and 76  f rom the  PAPI

uMc 8 l  7 .52

Co-op 's  Response

Qr-o.undwaJer Co-op comml ts to the above sti pul atl ons as outl i ned i n
Sec t ion  7  . l  . 7  ,  pages  20-21  .

lSee at tached Appendlx for  pages 20 and 2l  f rom the PAPI
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General  Notes

Based on  Co-op 's  comml tments  to  these s t lpu la t ions ,  Co-op b ,as  g lven
f ina l  pe rmi t  approva l  on  Oc tober  31 ,  1985 .  The  fo l low lng  i tems have  been
noted in regard to Co-op's fo l lo l r -up of  these permit  commitments:

Surface l^late-r

l .  Co-op has  on ly  comple ted  one base l lne  sample  on  Bear  Creek  a t  e l ther
the l r  upper  o r  lower  samp l ing  s i te  on  Ju ly  24 ,1986 ,  leav lng  f i ve
base l ine  samp les  us lng  the  fu l l  pa ramete r  l l s t  i n  Tab le  7 .2 -6 ,  s t l l l
not  done.

Ground l^later

l .  Co-op has  comple ted  two base l ine  samples  on  the  mlne  water  d lscharge
po in t ,  on  Ju ly  23 ,  l986and  Oc tober  l ,  1986 ,  leav lng  s lx  base l ine
samples  to  be  comple ted  on  th is  s l te .

2 .  In  1984,  Co-op submi t ted  l im i ted  water  da ta  w i th  no  i l i lF ,  bu t  Co-op
has never  subml t ted  an  annua l  hydro log ic  mon l to r ing  repor t  wh ich
inc ludes  a  m ine  in f low survey  showing  a l l  we t  a reas  o f  the  m lne  and
the  type  o f  i n f low (seeps ,  f rac tu res ,  e tc . ) .  I t  i s  wor thwh i le  to
note  tha t  the  PAP shows qua l i t y  and guant l t y  da ta  f rom sampl ing
car r ied  ou t  in  1984 ,  p r io r  to  perml t  approva l ,  bu t  t vas  never  samp led
aga in .  The  D iv is ion  l s  cu r ren t l y  av ra re  o f  o ther  wa te r  p roduc lng
areas  grea ter  than I  gpm In  the  mlne ,  tha t  have never  been sampled .

Jr
Attachment
cc :  J .  He l f r i ch

P.  Grubaugh-L l t t i g
J .  h lh l  tehead

9486R/43 :45
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APPENDI X

7.L.'I GROUND bIATER MONTTORTNG PLAN

!.tonitoring activities rrill focus on determining rrater levetg, discharge and

rrater quality fluctuations ln relevant aquifers or ground. nater occurrences in

the mine area. Data wilt be collected from rnine roof seeps and sunps, future

encounters, if any, by tlrill holes rrithin the mine, observation h'ells and

springs. Procedures to correlate ground nater discharge and contanination of

Bear creek vrill also be used, followj-ng procedures by waddell, et. aI.,

(1983). The objectives of the monitoring plan are to (1) identify potential

imPacts during and after nining, and (2) provj-de on-going base line data on

aquifer characteristics and ground lrater occurrences.

The monitoring activities \rilt be tined to determine the approximate

seasonal variations with tine for the piezonetric heads and water volumes

encountered and $ater quality parameters, for the declining and rising linbs

of the annual rdeather cycle. It is ploposed that sanptes will be collected at

about Pebruary 1, Uay L, Aug,ust 1, and Novehber 1, at aII sites. In addlition

to these monitoring activities, data shall be loutinety collected at aII new alritl

holes and other encounters in the mine, where significant in-flor,rs are

encountered.

springs below the mines will be sanpled to deterrnine discharge and nater

quality parameters and their possible variation with tirne. These springs

includle Bear springs, coP Development springs, and Birch springs (Plate

3.4-1). water quality para.Eeters to be neasureal are listed in Table 7.1-4.

Hortever, periodic checks wiII be made of the mine area to determine any

possible impacts not c-urrently expressed at the surface. This infornation wilt

be used to estimate seasonal fluctuations, aquifer recharge, and consistent

long-term changes and to confirn the formations contributing to spring flow.

f.-o'.inir*o
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The water levels in the mine sumps (Plate 3.4-1) wi l l  be recorded

quarterly by level measurements and water . samples submitted for quality

analysis to a qual i f ied laboratory.  This informat ion wi l l  be used to assess

Ieakage rates and possible contamination. As mining progresses ' three

observation wells (wM-F, G, and H) wiII be dril led through the underlying

Hiawatha coal seam, dt the base of the Blackhawk formation and a minimum of

25 feet into the underlying Star Point sandstone formation. These well

locat ions are ident i f ied in Plate 3.  4-1.  Locat ions of  these wel ls are

approximate and site conditions and mine personnel wil l determine their exact

locat ions.  The purpose of  these wel ls wi l l  be for  the col lect ion of  p iezometr ic

surface and water qual i ty datar dS encountered. These three wel ls are located

in areas of projected mining activity and wil l be dril led upon approval of these

monitoring sites. These wells are located such as to determine the extent or

occurrence of ground water within the depths of impact of the mining activit ies

on the ground water regime. Any ground water:s encountered by these wells

wiII be sampled and wil l be used to correlate with the water quality data from

Bear Springs, Birch Springs, and COP Development Spring to provide a check

on estimates of ground water contamination. These springs are focused on

since their f low is the sole use of ground water to be possibly affected by the

mining act iv i t ies.

The existing and proposed data collection sites selected are expected to

provide a representative cross section for hydrologic data across the mine area

based on the flow directions projected.

An Annual Hydrot6gic l,lonitoring Report wiII be subrnitted yearly to DOGM

summarizing water quality and quantity data gathered during the monitoring

activit j.es outl ined above. In addition, the report shall include a yearly

update of the mine inflow survey which incorporates a mine workings map

identifying all wet areas of the *i"" and the type of inflow 
-(seep, 

fractures'
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t upstream from where the mine road crosses Bear Creek in the mine plan

area. The monitoring location downstream is a Weir W-4. In addition to

these a third monitoring location is being added. fn the future the

right-hand tributary of Bear Creek witl be monitored just above its

confluence with Bear Creek, (see plate 7-4}

l{onitoring of the following parameters wil l be performed monthly:

flow (gpm) , ph, temperature ( oc) , total dissolved soLids (ng/L), iron '

magnesium potassium, chlor ide,  n i t rate sulphate,  carbonates,  b icarbonates,

calcium' magnesium, sodium and total suspended solids (all in mg,/t) . On a

quarter ly basis the parameters l is t  in Table 7,2-6 wi l l  be measured.

Flows wil l be determined by direct measurement (depth times width

times 2/g velocity) or r whenever feasible, by timed fi l t ing of a unit

volume container. Chemical analyses wil l be performed by a certif ied

laboratory. Reporting format wirl be as shown in Figure 7.2-3

7.2.5 SURFACE WATER CONTROL A}ID DIVERSIONS

The vast rnajority of the disturbed area of the Bear Canyon l{ine is on

the west side of Bear Canyon (same side as the mine portal and to the

south). The aII run-off from this west side disturbed area is collected

and channelled to Sedimentation Pond "Afr. The small amount of rrrn-of f

from the disturbed area east of Bear Creek is channelled to Sedimentation

Pond I'8". In order to minimize the amount of water crossing the disturbed

area ' run-off from the undisturbed area above is diverted around or

channelled through the disturbed area and into Bear creek.

I
I
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I TABLE 7 .2^

SURFAOE I {ATER BASEL INE  AND OPERATIONAL
I . 'ATER QUAL ITY  PARAMETER L IST

F ie Id  Measu remen ts :

l {a te r  Leve ls  o r  F low
pH
Spec i f i c  Conduc t i v i t y  (umhos /cm )
Tempe ra  t  u re  (  Co  )
D isso lved  0xygen  (  ppm )

Labora to ry  Mea surements  :  (  mg/1  )

*
*
*
*
*

t

*
*
*

*
*

*
*

(

-Base l i ne
*0pe ra t i ona l

Tota I  Se t t leab le  So l ids
To ta I  Suspended So I ids
To ta l  D isso lved  So l ids
To ta I  Hardness  (as  CaC03)
A luminum (  A I  )
Arsen ic  (  As  )
Bar ium (  Ba  )
Boron  (B  )
Carbonate  (  CO3 -2 '1
B ica rbona te  (  HCO3 - )
Cadmium (  Cd  )
Ca lc ium (  Ca  )
Ch lo r ide  (  C I -  )
Chromi  um (  Cr  )
Copper  (  Cu  )
F luor ide  (F - )
D isso lved  I ron  (  Fe  )
Lead  (  Pb  )
Magnes ium (  Ug  )
l ' langanese (  Mn )
Mercury  (  Hg )
Molybdenum (  lao  )
N icke l  (  N i  )
N i t rogen :  Ammon ia  (NH3)
N i t ra te  (N03  - )
N i t ra te  (N02)
Po tass ium (K)
Phospha te  (  eO4 - '  )
Se le  n ium (  Se  )
Sod ium (  Na  )
Su l fa te  (S0a  -2 '1

Su l f ide  (S- )
Z inc  (  Zn  )
0 i1  anc l  Grease
Cat ion -An ion  Ba lance

*
*

*
*

t
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(- Surfaee Ylater Sampling
TABLE 7 .2 -
(  cont rd  )

Baseline Operational Postmining

(

Type of
Sampling
Site

FieId
Measurements
(See Table f)

Sample r
Frequency

Sampling
Duration

Type of Data
Collected and
Reported

Surface Water
Bodies

Performed during
water level/flow
measurements

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
and water quality
measurements during
period of flow for
intermittent streams.
Sampling for
ephemeral streams
determined at pre-
design conference.

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

Flow ancl/or water
levels and water
quality.

Surf ace l{ater
Bodies

Perfornred during
water level/flow
measurements

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. MonthIY flow
and water quality
measurements during
period of flow for
intermittent streams.
Sampling for
ephemeral streams
determined at pre-
design conference.

Yearlv until two
years after surface
reclamation activities
have ceased.

FIow and/or water
levels and water
quality.

Surf ace Ylater
Bodies

Performed during
water level/flow
measurements

Two per annun for
Fe-renniat streams
(high & low f low);
two per annum
during snowmelt and
rainfall for
intermittent
streams.

t,h'til
termination of
bonding.

Flovr and/or water
Ieve1s and water
quality per
operational
parameters.

AII field measure-
ments should be
performed
concurrently with
water level/flow
measurements

Comments AtI field measurements
should be performed
concurrently with
water level/flow
measurements.

All field measuremenfs
should be performed
concurrently with
water level/flow
measurements.

ooco0?6
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TAB LE  7  . 2 -

(cont 'd )

Baseline Operational Postmining

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

(
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