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TO: GCetty Petrotomics, FPermit Nos. 342, 35I1C
E . -  FEgfE 4
FROM: Susan Hoge, Chief Hydrc?ng{%t o
/ e
DATE: Novezber 1, 1985 RECEIVF! =
SUBJECT: Review of Propcsed Pit-4 Impoundment Ov13'3ace

Nuciagr Reguist =
Casy 3

introductien Me uction

Petrotemics submitted responses to initial comments (& Tha ' propoee -
Irpoundrent Cctcher 2, 1985, This meme reviews these reshonfes and the overall
kvérelngy concerns associated with the proposed impoundment.

Discuseion

The Pit-4 Tmpourdment is proposed as a livestock and wild
~ -
¢

b

ife wvwatering reser-

<
voir. The surface area of the impcundment will be approximatelv 9.5 acres with
8 czpacity of 349 acre-feet. The water will be approximately 100 feetr deep.

A nurerical model (McDonald &nd Farbaugh, 1684) was uced to simmlate the final
water level and water quality in the impoundment. Croundwater supplving the
Pit-% Tepeoundrent derives from the Wind River Agquifer. The final water level =

3 iy 6,955/feet ms]l and should he within 1 foot of
inal elevaetion &after SO vears., The water level will not increzse grestlv for

the next vesres due to pit dewatering in the area. When dewaterirg operations
cease, however, (in 7 years) there {s expected to %e & fairly rarid increase in
the water level, reaching approximately 6,965 feet rsl in 15 vears.
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Water quality in the Pit-4 Tmpourdment was also rodeled using the McDonald and
Harbaugh (1984) model. An average TDS of 4,700 mp/) was applied to the southern
grid while a TDS of 1,230 mp/l wae arplied to northern grids to be input into
the model, These data are ta on averages of wells in the respective areas

s

that are completed in the Win iver Acuifer (Wells P4-]1 =~ PL-7), A final TDS
of a;;rcwf*are‘y 4,200 me/l ie dicted to occur in Pit-4 after approximately
130 vesrs, Presently TDS levels are at 2,400 mg/l which will 4ncrease to 2,200

L'\.*

mz/l in VEAYS This hizher rate of TDS incr.ase {s csueed by pit dewvatering
to the nor (Pit 33 z2nd Area 1) which resulte in relat
>

Te water entering
.
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llowing mine dewa~

P
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the Pit-4 Impoundment from the south (the high TI'S are ;
tering TDS will decrease to asbout 2,900 mg/l at veasr 13 and then slowlv increase
to the final level of 4,200 mg/) after 130 vears.

The Pit-=4 Impoundrment should be a viable reservolr for livesteck and wildlife
watering with respect ¢to heavy metals and radicnuclides, This is hased upon
present water quality in Pit-4 and water quality conditions over a rerind of
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years in surrcunding reservoirs., Feavy metals present In some wells surrounding
Pit-4 are not apparent in the Tmpoundment water. Apparently the metals do not
stay in solution in the impoundment. Re-dissolving of thece constituents under
anaerobic ceonditions is the most likelv mechanism for these constituents to
become available in the water.

The potential for possible thermal stratification and development of anaerobic
conditions was examined. Testing of existirg pits in the Shirlev Basin indi-
cated that heavy metals and radionuclides should remain adsorbed to sediments
and precipitated complexes and would therefore not be available to rigrate into
the groundwater or the upper portions of the lake. Dissolved oxvgen concentra-
tions remzined within RO percent of saturation and pH remained above ¢r eaual to
6.6 ‘ndicating that the scluticon Eh would not he conducive to soludbilization of
potentially toxic Inorganic compounds or radiocruclides. Anzerobic conditions
édid rot occur during the sesson of most stable and proleonged stratification
(winter) in the fullivan Pit (deeper than Pit-4), Therefore, {t s most I1ikely
that anzercbic conditions will not occur at all.

Tailings Pond Seepsge

The proposed Fit-4 Impoundment is located to the northeast of the Tailings Pond
facility a2t this site. The tailings pond currently has a seepage plume extend-
ing to the northeast toward Fit-4, Although {t has not been conclusively demon-
strated, 1t is likely that tailings ceepage is entering Pit-4 and will continue
to do sc for some time. The seepsge plume is in a challow acquifer zone abcve
the Wind River Aguifer,

A wvell completed in the shallow aquifer close to Pit-4 (VWell 4E-SC) indicated
Sulfate and TDS concentrations of 3,780 mg/l and TDS of 4,760 mp/1 respectively
in Apri] 1985, These values zre similar to the average TDS (4,700 mg/l) used as
input to the model used to predict final water qualitv in the Pit-4 Impoundment,
The "high"” TDS in the southern area was utilized in the model throughout the 150
years of sfsulation. It dis anticipated that the tailinge seepage will be
greatly reduced, if not ceased, long before this time (possibly 10-20 vears) due
to a recently installed pumpback svstem and an enhanced evaporation svstem on
the tailirgs pend. It {s probable that seepage that is currently close teo Pit-4
was there pricr to installation of the pumpback svstem,

Water gquality 4in the Wind River Aquifer is normally in the 500 mg/l range but
deteriorates bacinward away from recharge areas, Thecse are two possibilities as
to why the vater gquality in the Wind River Agquifer on the scuth side of the
Pit-4 Impoundment fs degraded with respect to "average" cualitv:

1) Teilings seepage mav have contaminated the Wind River water,

2) There is & heevily mineralized pvritic zone in this area.

It 4s most likelv, given the current tailings seepape conditione, that the taile
inge liquer has reached the Wind River Aquifer in thie area,
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It appears, therefore, that although scepage is probably entering the Pit this
has bYeen adeguately acccunted for in the model used to predict final .ater qual-
ity in the Impoundment and that the seenage should not affect the long-term role
of the Impoundment.

Monitoring

Petrotorics is currently ronitoring Pit-4 Reservoir. Mcenitoring is proposed to
continue twice a vear, once in spring, and once in late summer, At the time of
late summer sarpling the full suite of Guideline R (1980) parameters will be
analysed for and water-level elevation will be surveved for the first 5 vears of
the impoundmwent, An abbreviested liect of parameters will be analvsed for in the
sprirpg sempling:

Radium 22 Sulfate

Total Uranium pH

Chloride TDS

Water Leve)l Elevation Disseclved Osvgen

The abbreviated list rav be zrended if an evcessive concentration of a parameter
is epparent in the late summer samples.

To moniter for prssible stratificetion and developrent of anac~abhic conditione,
samples collected in early spring should Ye chtained frem at leazst one areal
crose section acreose the pond (at least 3 cample points pér crose erection) with
st least 3 sanples obtained from different depths (lewer, middle, end upper) at

each sample point, If stratification has occurred, then this stould be repeated
in the late surmer sampling.

Final eveluation of the success of the Pit-4 Impoundment chould be Sased on an
arzlvsie of the full suite of Cuideline 8 parameters vith the primery parareters
being TDS, radium-206, water level, Winéd Fiver Aquifer piezometric surface,
Status of the tazilings seepage should 2leo be considered,

Cenclueione end Recommendations

It appears that the propeced Pit-4 Topoundment vwill be 2 euccessful livestock
and wildlife watering reservoir.

I recerrend acproval with the following considerations:

1. Attention should be given to the tailings seepape, {.0., reduction of the
head available eghould be enccuraged threu h the enhanced evaporation svstem
and the purpback svstem,

2, The P4 geries wells and Well LESC ehould continue to be menf{tored for water
level and qualitv., Additional (at leset ?) shallew asquifer wells should he
installed in the vicinity of the Péhal, Ph-b o Pi=7, and L62C Welle.

3. Peszeible corterination of the Wind Efver Aquifer from tatlings seepage and
possible mitigaticn of this reepage should te exarmined,
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Monitoring for possible development of water stratification and development
of grserchic conditions should be conducted as described previously,

5, To ensure radionuclides zre not entering the environment via soil particles
derived from clev cediments in the impoundment it is recommended that 1if the
water ‘evel in the impoundment drops significantly to expose sediments, a
"downwind" soil samplineg survev be undertaken irrmediatelv prior to the final
evaluaticn of the Impoundment success. The soil survey should include anal-
vees of Radium-226, Uranium, Thorium, and Lead-210, An evaluation of these
parameters relative to backpround and levele should be made.

6. L5 accept:hle Alternastive Plan for the Fit-4 Trpoundment should be submit-
ted,
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ce: Rov Spears

Cindy Posco

Bill Yearrey

Phil Pucel, WQD
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