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INNUAL CORRECTIVE ACTION PLAN REVIEW

In accordance with Ambrosia Lake's NRC source material SUA-1473,
condition #34, paragraph d, the licensee is to review and submit
on or before August 1 of each year, the Corrective Action Plans
(CAP) effect on the different aguifers. This reports reviews the
those effects and the progress of Ambrosia Lake's CAP.

1. REVIEW OF CORRECTIVE ACTION PROGRAM

The Corrective Action Plan (CAP) at the Ambrosia Lake facility
was formally approved by NRC as amendment #15 on May 14, 1990,
This program requires the operation of Quivira's Section 30
and Section 30 West mine dewat: ing and maintenance programs
and the alluvium interceptor trench. These programs allow for
thie interception, collection and removal of contaminated
fluids from the affected geologic units. These corrective
programs are in place and operating.

For the year thrzugh June 30, the Section 30 and 30 West mines
have pumped a total of 86.1 and 99.1 million gallons of water
respectively. It is estimated using the 1989 ventilation hole
survey information as a basis of contamination interception
and collection that approximately 0.49 million gallons of
water was collected from the Tres Hermanos B formation and
with 3.2 million gallons collected from the Dakota formation.
buring this same time perdiod, the interceptor trench has
recovered approximately 13.0 million gallons attributable from
tailings impoundment #1 seepage and 13.0 million galions
collected from water being sweep back towards the interceptor
trench from the NPDES discharge creek.

The CAP also requires s<=iann 31l monitoring of specified
alluvial, Tres Hermanos A anc . and Dak-ta wzlls with an

annual progress report on or before August i1 of each year.
.. complete set of monitoring and analytical results for the
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1st nalf of 1990 has been collected in accordance with license
condition #34, paragraphs A and B. These results are attached
" in Appendix A.

As expected, due to the short time interval between the last
submittals to NRC on December 22, 1989 and March 30, 1990,
negligible changes in water guality have occurred. Therefore,
it is felt that the ground water information submitted within

these reports including contamination delineation are still
applicable.

Although not - ired by the CAP, Quivira is continuing to
pump water from its dewatering trench located on the west side
of tailings impoundment #2. Built in May 1989, the trench
has eliminnted all standing water in tailings impoundment #2
and is providing some dewatering of the tailings. Since
pumping begin in late May 1989, a total of 27.96 million
gallons of fluids have been pumped from the trench. For the
year through June 30, a total 6.57 million gallons have been
pumped from the dewatering trench and subsequently disposed
at the Section 4 lined evaporation ponds.
»

11. REVIEW OF CHLORIDE CONCENTRATIONS - MONITOR WELLS MW=-20\MW-29

A8 requested within the May 14, 1990, amendment #15 corrective
active plan approval letter, Quivira has reviewed past
chloride values from the Section 4 evaporation ponds monitor
wells including monitor wells MW-20 and MW-29.

The a.ea in which the Section 4 evaporation ponds are located,
was once the drainage for discharges from rious mines and
heap leach operations. The drainage floweu diagonally from

the northeast to the southwest section corners of Sectlion 4.

Attached in Appendix B is Figure 1 which shows the typical

drainage on the U.S.G.S map prior to the construction of the
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lined evaporation ponds. Figure 2 shows the same map with the
"as built” location of the evaporation ponds.

The area in which monitor well MW-29 is situated is upstream
of the Section 4 evaporation ponds. This is shown on Figure
3 and is also included in Appendix B. This well was installed
to determine upstream water quality flowing down dip into the
Section 4 area. The chloride values being seen within this
well are due in part to previous mine discharges and chlorides

naturally associated with the shales and clays 'n the area.
The chlorides are not from the Section 4 1lir aporation
ponds.

Although the chloride values are elevated as compared to other
wells within the area, the chloride values are not uncommon
for alluvial wells. The high occurrence of intermixing lenses
of shales and clays throughout the alluvium preobably cause the
elevated chloride concentrations as the shales were originally
deep sea deposits that contain elevated concentrations of
salts, inclu.ing sodium chloride. Although a majority of the
salts have been washed from the material, residues still
remain within the shales and clays.

Meonitor well - s initially completed in August 1980 with
the first mor .r ring data"collected the next month. The
initial chl ‘ide conceatration was 324 mg/l. The most recent

concentrat. - ‘ndi’ = value of 243 mg/l. As shown con the
attached gr . ~+dix C, the plot indicates a decreasing
linear 1r¢. - Y L. other constituents including
sulfates, «n ..d depth to water are also slightly

decreasing with ime. These historical graphs are attached
in Appendix C.

As can be seen, t.~ 1igh chloride values within this well are
not associated with Quivira's evaporation ponds but rather
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from previous mine dischargrs and natural geochemical acticas
associated with the shales\clays.

Quivira has examined the historical analytical data along with
the geology of the area and concludes that the elevated
chloride levels in monitor well MW-20 are probably caused by
geochemical proceee associated with the shales and clays of
the area. The elevated levels are not caused by a leak within
a pond liner.

Located on ' . be:w between evaporation ponds 19 and 20, if
a pond liner lask had occurv=d4, the chloride values within
monit.r well would be much highe: thar thelir current two year
average of 164 mg/l. Historically, the average chloride
concentrations within ponds 19 and 20 resp-ctively are
approximately 37,000 and 34,600 mg/l.

In conjunction with any pond liner leak, other parameters such
as sulfates and TDS would also be greatly elevated because of
the high concentrations of these parameters within the ponds.
The sulfates concentrations within evaporation ponds 19 and
20 are 144,000 mg/l and 165,000 mg/l respectively while TDS
are 280,000 mg/l and 270,000 mg/l. Monitor well MW=-20
sulfates and TDS concentrations on the other hand have
remained relatively constapt with a historical average of
2,600 and 4,400 mg/l. Because of the high sulfates and TDS
concentration within evaporation ponds 19 and 20, a leak would
clearly be identified by high sulfates and TDS in monitor well
MW-20. This is clearly not the case. Attached in Aprandix
D are graphe of the historical chloride, sulfate, TDS K 2ad pH
values for monitor well MW-20 and the lined evaporation ponds.

In addition to much higher chlorides, sulfates, and TDS
concentrations, a drastic lowering of the pH and increase in
the depth to water would be expected. However, such is not
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the case as the historical pH values for evaporation ponds 19
and 20 are 1.0 and 0.9 respectively while monitor well MW-20
" has been constantly neutral or around 7. The depth to water
has remained relatively constant for monitor well MW-20. The
historical graphs of MW-20 for pH and depth to water are
included in Appendix D. Also included are the historical pH
values of solutions within the lined evaporation ponds.

since the elevated chloride concentrations cannot be
attributed to pond liner leaks, Quivira has previously
performed various test to try and explain the sometimes
fiuctuating and elevated chloride concentrations that have
historically occurred.

The first test that was performed was a stratification test.
It was suepected that perhaps the wells contained stratified
zones of concentrations. Using a special bailer to obtain
water samples at various depths, two wells were selected and
sampled. The results of the sampling are presented below.

(mg/1)

Well Comments Chlorides
MW=-27 Normal Bail 140

3 Foot Depth 140

6 Foot Depth 130

9 Foot Depth 130
MW-29 Normal Bail 320

3 Foot Depth 320

6 Foot Depth 320

9 Foot Depth 320

As shown, the results indicate that the wells are not
stratified nor do the sampling procedures employed bias the

analytical results.



Because most Section 4 wells have less than 10 feet of water
with little recharge capacity, a second test was performed to
find whether the fluctuating and elevated chloride
concentrations resulted from collection of samples from static
well wat .- versus "formation" water bein' rawn into the well.
Another set of two wells were selected and bailed dry several
times before collecting a sample. These results were compared
to samples ccllected from the same wells from static well

water. The c~wmparison results are presented below.

Formation Water Sampling
(mg/1)

Comments Chlorides
Bailed Dry 2 Times 84
Normal Bail 76

Bailed Dry 3 Times 26
Normal Bail 33

As indicated, the analytical results compared very favorably
indicating that due to the limited recharge capacity of the
alluvium, the chloride elevations and periodic fluctuations

were not the result of sampling technique.

Finally, to assure that cross-contamination was not occurring

resulting from the leaching of chlorides from the bailer, 200
ml of deionized water was poured into the bailer and agitated.
The deionized water was analyzed for chlorides and the results

indicated that less than 0.5 mg/l was leached from the bailer.
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In conclusion, the only plausible explanation for the elevated

chloride concentrations for this well seens to be the

naturally occurring geochemical reactions occurring within the

shales and clays. Since evaporation ponds 19 and 20 abut and
partially overlay the outcropping of Mancos shale and Tres
Hermanos B sandstone as shown on a photocopy of Tres Hermanos
B outcroppings as attached in Appendix D, it would seem that
the elevated chloride levels are in fact probably due to shale

contact in this region.
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CUIVIRA MINING COMPANY
AMBRCSIA LAKE FACILITY

Depth To Total Spec. Temp. Ag Al Anions As - 8a Be Ca Cations CaCO3 cd
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SECTION 2
NRC_COMPLIANCE MONITORING PROGRAM TRB WELLS
ANALYLTICAL RESULTS
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QUIVIRA MINING COMPANY
AMBROSIA LAKE FACILITY

Depth To Total Spec. Temp. Ag Al Anions As 8 8a Be Ca Cations CaCO3 cd
Well 1D Cate water (ft) Depth (ft) Conduct. (c) PR (mg/l) (mg/l) (mgs/l) (mg/l) (mg/l) (mg/l) (mg/ly  (mg/Ld (mg/l) (mg/l) (mg/l)
31-66 27-Feb-90 111.6 124.7 14900 11.0 5.7 -0.01 0.022 -0.01 -0.07 0.006
31-67 05-Jun-90 21.¢ 96.5 4900 13.0 6.6 -c.0 0.063 -9.01 -0.01 0.005
36-01TR  27-Feb-90 56.1 58.9 5000 12.6 6.3 -0.01 -0.001 0.06 -0.01 -0.005
36-02 27-Feb-90 39.3 s8.8 9300 12.0 6.5 -0.01 C.004 -0.01 -0 0.005
19-VH2  24-Apr-90 3450 17.0 6.8 -g.01 -0.01 0.004 0.29 0.93 -o.ot 308 -0.005
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SECTION 3
NRC_COMPLIANCE MONITORING PROGRAM TRA WELLS

ANALYTICAL RESULTS

1ST HALF, 1990
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QUIVIRA MINING COMPANY
AMBROSIA LAKE FACILITY

Depth To Total Spec. Temp. Ag Al Anions As L) Ba Be Ca Cations CaCO3 cd
well ID Date Water (ft) Depth (ft) Conduct. ) pH  (mg/l) (mgs/l) (mg/l) (mg/l) (mg/l) (mgsl) (mg/l) (mg/l) (mg/l) (mgsl) (mg/l)
33-01TRA D6-Mar-90 166.9 181.5 2450 10.0 7.2 -0.01 -0.001 0.0 -0.01 -0.005
31-01 09-Mar-90 2041 251.9 1410 1%.¢0 T3 -0.01 -0.00" 0.02 -0.0 -0.005
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g FIGURE 1

Stainaqo Area Prior To Construction of Section 4 Evaporation Ponds
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MONITOR WELL MW-29

Chloride (mg/1)
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FIGURE &
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Taken from Plate 3 a -.! :
-
"Ambrosia Lake Mill Tailings Stabilized :
Report, License SUA-1473, Docket 40-8905, . ’
Volume II".
Sumbitted to the NRC on Oct. 1, 1986. ¥
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