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Petrete-ics subritted responses to initial corments y ';Ty propece D ;3,
Irpeundrent Octeber 2, 1985. This rero reviews these re honres and the overall
hydr:1ccy cencerns associated with the proposed impoundrent.

Discussien

The Pit-4 Impeurdrent is preposed as a livestock and vildlife watering reser-
voir. The surface area of the irpeundrent will be approximately 9.5 acres with
a capacity of 349 acre-feet. The water vill be approxinately 100 feet deep.

Water Level

A nurerical nodel ("cDonald and Farbaugh, 1984) was used to siculate the final
water level and water quality in the irpeundtent. Greundvater supplying the
Pit '. Irpoundrent derives free th L'ind Diver Aquifer. The final vater level is
predicted te be approxinately 6,754 feet esl and shculd be within I foot of
final elevatien after 50 vears. The water level vill not increase greativ for
the next 7 years due to pit devatering in the area. When devaterir; opsrations
cease, hevever, (in 7 years) there is expected to be a fairly rapid increase in
thewaterlevel,reachingapproxinately6,9hfeetesiin15 years.
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Water quality in the Pit-4 Impour:drent was also rodeled using the Mcdonald and
Harbaugh (1984) rodel. An average TDS of 4,700 eg/l was applied to the southern
grid while a TDS of 1,330 ng/l was applied to northern grids to be input into
the medel. These data are based en averages of vells in the respective areas
that are corpleted in the Wind River Aquifer (Wells P4-1 - P4-7). A final TDS
of apprcximately 4,200 rg/l is predicted to occur in Pit-4 after apprcxinately
130 years. Presently TDS levels are at 2,400 eg/l which vill increase to 3,200
na/1 in 7 years. This higher rate of TDS incr2ase is caused by pit devatering
to the north (pit 33 and Area 3) which results in relatively ecre water entering
the Pit-4 !=poundrent from the scuth (the high TPS area). Pollowing rsine deva-
tering TDS will decrease to about 2,900 eg/l at year 13 and then slowly increase
to the final level of 4, 00 cc/1 after 130 years.

The Pit-4 I poundrent should be a viable reservoir for livesteck and vildlife
watering with respect to heavy retals and radienuclides. This is bared uten
present.~w~ ate.r.. quality in Pit-4 and water quality conditions over a reriod of
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years in surrcunding reservoirs. Feavy retals present in some wells surrounding
Pit-4 are not apparent in the Icpoundment water. Apparently the retals do not
stay in solution in the impoundment. F.e-dissolving of these constituents under
anaerobic cenditions is the rest likely mechanism for these constituents to
becere available in the water.

The potential for pessible thereal stratification and developrent of anaerobic
conditions was examined. Testing of existirg pits in the Shirley Basin indi-
cated that heavy metals apd radienuclides should rcrain adsorbed to sedirents
and precipitated cc:plexes and would therefore not be available to tigrate into

j the grcundwater or the upper portions of the lake. Dissolved oxygen concentra-
tions rerained within 80 percent of saturation and pH remained abeve er eaual to
6.6 indicating that the selutien Eh would not be conducive to solubilization of,

potentially tcxic inerganic cc: pounds or radieruclides. Anaerobic conditions
did not occur during the season of most stable and prolonged stratification
(vinteri in the Fullivan Pit (deeper than Pit-4). Therefore, it is rost likely'

that anaerobic cenditions vill not occur at all.

Tailinzs Pend Seepage

The preposed Fit-4 Irpoundtent is located to the northeast of the Tailings Pend
facility at this site. The tailings pend currently has a seepage plure extend-
ing to the northeast toward Fit-4. Although it has not been conclusively demon-
strated, it is likely that tailings seepage is entering Pit-4 and vill continue
to do so for seme time. The seepage plume is in a shallow aquifer zone abcve
the Wind River Acuifer.

'

A vell completed in the shallev acuifer close to Pit-4 (Vell 46-SC) indicated
Sulfate and TDS cer.centrations of 3,790 eg/l and TDS of 4,760 rg/l respectively
in April 1985. These values are sinilar to the average TDS (4,700 eg/1) used as
input to the rodel used to predict final water quality in the Pit-4 Itpoundrent.
The "high" TDS in the southern area was utilized in the model throurhout the 150
years cf siculation. It is anticipated that the tailings seepage vill be
greatly reduced, if not ceased, long before this time (possibly 10-20 years) due'

to a recently installed purpback system and an enhanced evaporatien system on
the tailirgs pcnd. It is probable that scepage that is currently close to Pit-4
vas there prict to installatien of the purpback system.

Vater quality in the Wind River Aquifer is noren11y in the 500 eg/l rance but
deteriorates bssinvard away free recharge areas. These are two possibilities as
to why the vater quality in the Wind River Aquifer en the scuth side of the
Pit-4 Irpeurdtent is degraded with respect to " average" cuality:

1) Tailings seepage ray have contaminated the Wind Eiver unter.

2) There is a hecvily eineralized pyritic zene in this area.
!

It is toct likely, given the current tailings seepage conditions, that the tail-
ings liquor has reached the Wind River Aquifer in this area.
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It appears, therefcre, that although scepage is probably entering the Pit this
has been adequately acccunted for in the model used to predict final _ater qual -
ity in the Itpoundment and that the scenace should not affect the long-torm role
of the Impoundrent.

Monitorine

Petrotonics is currently nonitoring Pit-4 Reservoir. Menitoring is proposed to

continue twice a year, ence in spring, and once in late sucrer. At the tire of
late summer sanpline the full suite of Guideline 8 (19EO) paraneters will be
analysed for and veter-level elevation vill be surveyed for the first 5 vents of
the inpoundrent. An abbreviated list of parameters vill be analysed for in the
spring senpling:

Radiur 226 Sulfate
Total Uranium pH
Ch7erfde TDS

Vater Level Elevation Disselved Oxvgen

The abbre".tated Ifst ray be arended if an excessive concentration of a parameter
is apparent in the late surrer samples.

To meniter for prssible stratification and developecnt c' annt obic conditionr,
sarpler collected in early spring should be ebtained frem at least one aren1
cress secticn acress the pend (at least 3 carple points per cross section) with
at least 3 sanples obtained from different depths (1 ewer, middle, and upper) at
each sarple point. If stratification has occurred, then this sFould be repeated
in the late sunner sampling.

Final evaluation of the success of the Pit-4 Irpoundtent should be based on an
analysis cf the full suite of Cuideline 8 paraneters vith the princry parareters
being TDS, radium-226, water level, Wind Elver Aquifer piercretric surface.
Status of the tailings seepage sheuld also be censidered.

Conclusiens and Reconnendations
.

It appears that the prcpesed Pit-4 Irpoundment vill be a successful livestock1

and wildlife watering reservoir.

I recorrend approval with the following considerations:
!

'

1. Attention shculd be given to the tailings soepsge, i.e., reduction of the
! head available should be enceuraged thicugh the enhnnced evaporation systen

and the pur back systen.

2. The P4 series wells and Well 4/SC sheuld continue to be renitored for vater
; 3evel and quality. Additional (at least 2) shallev aquifer wells should be

installed in the vicinity of the P4-1, P4-4 P4-7, and 463C Vells.

I 3. Pcssible cortarination of the Vind Eiver Aquifer fron tailines reepnge and
po=sible citigaticn of this reepage should te examined.

i
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4 '-:enitering for possible developrent of water stratification and developrent
of ceserebic cenditions sheuld be conducted as described previously.

5. To ensure radionuclides are not enterine the environment via sell particles
derived frem clay sedicents in the impoundment it is recommended that if the
water level in the impoundrent drops significantly to expose sedicents, a
"dernvind" scil sarpline survey be undertaken irrediately prior to the final
evaluatien of the Irpoundment success. The coil survey should include anal-
yses of Fadium-226, Uraniun, Thoriun, and Lead-210. An evaluation of these

parametcrs relative to backgrcund and levels should be rade.

6. An acceptrble Alternative Plan for the Pit-4 Irpeundrent should be subnit-

ted.
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