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A. Corrective Action Plan

The alluvial material found within the Ambrosia Lake mill
facility area 1is characterized as consisting of a very fine
grained sand, containing an intermix of clay material with an
occasional basal gravel layer. Available records indicate the
alluvium in the Ambrosia Lake area was dry prior to mining and
milling activities. This condition is the result of sparse
rainfall and runoff within the area combined with a high
annual evaporation rate which prevented the accumulation of
water in the alluvium. The average rainfall and annual
evaporation rate for the Ambrosia Lake area are 8.8 inches and

54 inches respectively.

Groundwater monitor wells drilled in areas away from the mill
facilities and mine water discharges confirm the alluvium is
still a dry formation where unaffected by mining activities.

Ssuch was the case for the newly drilled alluvial monitoring



well 30-68, This monitor well was drill for NRC to establish

background constituency levels in accordance with license
condition #34. The well was drilled approximately 300 yards
north, northwest of Section 30 West mine shaft, away from any
mill or mine discharges. The well was dry confirming the
formation had been originally dry. Information about this
well was presented to NRC on December 2, 1988 and is hereby

referenced for inclusion into this submittal.

In 1983 Quivira Mining Company (Quivira) entered into an
Assurance of Discontinuance (AOD) with the State of Mew Mexico
to minimize the future impact of mill tailings solution
seepinag into the alluvium. The approved remedial action plan
was designed to prevent further tailings solution seepage from
entering the alluvium. To accomplish this, the AOD called
for the construction and maintenance of am "Interceptor
Trench® and discontinuing the use of unlined tailings

solutions evaporation ponds 4, 5, 6, 7, and 8.

The purpose of the interceptor trench was to intercept or "cut
off" the source of the solutions to prevent further movement
of tailings solutions into the alluvium and to create a local
hydrologic gradient back towards the trench. This gradient
causes the solutions in the alluvium to the east (otherwise
down gradient) of the trench to flow back or be "pulled back "
towards the intercepter trench, where they are recovered and

removed from the unit.
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Construction on the interceptor trench began in 1984 with

alluvial material being removed down to the underlying Mancos
shale or sandstone. This has resulted in a trench constructed
along the eastern boundary of Pond 3, with a total length of
approximately 6,200 feet. The maximum depth of 36 feet has
effectively isolated the tailings pile and its solutions from
the down dip alluvium. A map showing the interceptor trench
and its cross sectional cuts as it exists today are presented

in Appendix A.

In addition to preventing down gradient migration of tailings
solutions into the alluvium, the interceptor trench has also
been effective as a "collection and pump back system".
Because the trench has been excavated down to a depth of 36
feet, the hydrologic gradient in the down dip area or east of
the interceptor trench, has been reversed from its normal
easterly direction, to a westerly gradient. This reversed
gradient is caused by the dewatering action of the interceptor
trench and the recharge of fresh, uncontaminated water along
the eastern mill perimeter. 1In essence, a "push-pull" system,
with the "push" being the fresh recharge water to the east and
the "pull" the dewatering action of the interceptor trench on
the west. The fresh uncontaminated water flowing along the
perimeter of the property is permitted by the Environmental
Protection Agency (EPA) as an National Pollutant Discharge

Elimination System (NPDES) permit.
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The reversal of the hydraulic gradient has been documented by
comparing the depth-to-water levels in December 1988 to those
in 1984, As clearly indicated on the cross sectional map
presented in Appendix B, the current hydrologic gradient along
each of the sections is toward the interceptor trench. With
the addition of clean recharge water to the alluvium from the
NPDES drainage system, the contamination plumes underlying the
unlined evaporation Ponds 4, 5, and 6 are being flushed and
swept back towards the interceptor trench. This westerly
sweeping and flushing action moves the contaminated solutions
underlying the reclaimed evaporation ponds, to the interceptor -
trench where it 1is collected and pumped to lined evaporation

ponds.

As a result of this action, the concentrations of indicator
parameters such as TDS, SO,, and Cl in some alluvial monitor
wells initially increased. This was caused by the westward
movement of fluids with higher levels of contamination passing
monitor wells as the solutions migrated back towards the
interceptor trench. The higher levels of contamination is
attributed to solutions being concentrated by evaporation and
the seepage of these solutions from evaporation ponds 4, 5,

and 6 into the underlying alluvial material.

Subsequent to the contamination front passing the monitor

wells, the indicator parameters are now decreasing in
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concentration as the fresh recharge water from the NPDES
drainage system continues to flush the areas underlying the
evaporation ponds 4, 5, and 6, The findings indicated a
gradual clean up of the area is occurring and will continue
due to the presence of the interceptor trench. Graphs

supporting this conclusion are presented in Appendix C.

Due to the configuration of the interceptor trench, it is not
currently possible to accurately determine the volume of
solutions being recovered from the affected alluvium.
However, it 1is estimated that about 50 gallons per minute are
being drawn back into the trench from the alluviur. In order
to better quantify a recha je and collection rate for the
alluvium, Quivira is establishing a Parshall flume and flow
recorder station in the drainage c¢hannel 3just north of
evaporation pond 9. This, combined with the NPDES outfall
flow records, will enable Quivira to better quartify the
recharge and to the alluvium from the recharge creek. The

location of the flumes are shown in Appendix D.

Drawdown in the alluvial monitor wells during normal sampling
indicate the monitor wells are incapable of supporting a
production rate that would significantly improve the alluvial
clean up program. However, Quivira will collect detail
drawdown and recovery data on two alluvial monitor wells,
31-63 and 32-60 and will summarize and submit the data to NRC

by January 1, 1990.
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Quivira believes the data collected to date demonstrates the
current collection and "pump back system" wusing the
interceptor trench will prevent future migration of tailings
solution into the alluvium while removing contamination
through the sweeping and flushing action of the clean recharge

water from the NPDES drainage.

To develop an estimated a time frame to effect cleanup,
Quivira proposes to perform Various tests including pump tests
to obtain permeabilities, development of gradient maps, and
establishing retardation coefficients for various hazardous
constituents. This information alnong with the estimated clean

up time will be presented to NRC by April 1, 1990.

Quivira proposes that the interceptor trench be approved by
NRC as the appropriate corrective action program for the
alluvium because the data has consistently shown the alluvial
interceptor trench and its pump back system are effective in

both removing and reducing hazardous constituents levels.

The alluvial points of compliance are wells 31-61, 32-59,
MW-24 with the background concentration being recognized in
well 5-03. The following are the current site standards for
these wells: arsenic = 0.05 mg/l, barium = 1.0 mg/l, chromium

= 0.05 mg/l, lead = 0.05 mg/l, molybdenum = 0.06 mg/l, nickel

= 0,06 mg/l, selenium = 0.05 mg/l, silver = 0.01 mg/l, and
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natural uranium 0.06 mg/1.

Pelineation of Contamination Plume

The areal extent of contaminaticn of ragardous counegtituents in

the alluvium will be delineated by three means,

First, Quivira will monitcr existing alluvial wells. cach of
these wells will be sampled twice and analyzed for the

following constituents,

Parameters: arsenic, barium, cadmium, chromium, cyanide,
lead, mercury, molybdenum, nickel, selenium,
silver, beryllium, antimony, thallium, gross
alpha, radivm 226, radium 228, natural uranium,
thorium 27 Jlead 210, chloride, sulfate, pH and

specific ¢ .ductivity.

The alluvial monitoring wells that will be sampled under this

program are:

30-68, 30-53, 30-46, 30-47, 30-48, 30-04, 30-49, AW-1,
31=08, 31-63, C-3, D=4, E~5, 231-65, 32-01, 32~02, 32-50,
32=41, 32-42, 32-43, 132~51, 232-%2, 32-58, 232-59, AW-2,

32-60, 31-61, S-9, 8-12, 5-03, MW-24, 32-56, 32-57

Second, Quivira will sample selected ventilation holes and
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shafts at Section 17, Section 19, Section 24, Section 30,

Section 30 West and Section 33 mines. The following
ventilation holes are those are scheduled to be sampled once

pending access and safety conrsiderations,

Section 17 =~ sbhal¢, ventilatiu, heole 7

gection 19 ~ ventilation holes 1, 2, 6, 7

Section 24 - ventilation hole 24

segtion 30 ~ ventilation holes 2, 4, 5, 6, 7, 9, 12, 12, 14,
15, 16, 17

Section 30 West - ventiletion holes 1, 2, 3, 4, 5, 6, 7

Section 33 - shaft, venthole 1

Third and finally, Quivira will drill five new alluvial
monitor wells to help delineate and further define the water
guality and the thickness of the saturated zone in the
alluvial material. The location of these new alluvial wells,
existing wells, ventilation holes and shaft locations are

presented in Appendix D. Names of the new alluvial wells are:

New Alluvial Wells: 32-69, 31-70, 31-71, 32-72, 5-73

The results of this sampling program will be then added to the
existing data base and graphs will be prepared for Kkey
parameters to indicate the extent of the contamination plume.
This data will be summarized and submitted to NRC by

January 1, 1996.
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cC.

Additional Submittals

In accordance with the requirements of License Condition
34 (B), Pxragraph 2, Ouivire has attached the analytical
rezults fron the additicnal sampiing of alluvial background
well 5<05 for use in establish‘ig baseline water quality
concentrationn. The analytical resuits for this well are
listed 'n Apperdiy L. Quivira is alic submitting available
alluvial well data <ollected sinve 1984 in Appendix F.

Quivira also submits in Appendix G monitoring results since
1984 for well MW-24 in accordance with your letter dated

July 26, 1989,

concerns From the March 23 and July 19, 1989 Meetings.

Quivira attaches in Appendix H its comments pertaining to NRC
and NMEID concerns stated in the meetings held at NMEID
offices in Santa Fe on March 23, 1989 and July 19, 1989 at the
Ambrosia Lake facility. Quivira’s comments are irdexed to
match the concerns outlined within NMEID’s April 3, 1989

letter.
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This unit s the xiddle of three sandstoue lenses vwithin the

Mxncos shale. Thest sands are characterized as cousisting ot
fine grained material with low porouity an) permeability
cutside of fracture zonas. No water wellsd h.ve been
constructed within this wunit before or sin.¢ nining and

millitg activitics comr2nced within the Ambrosia Lake area.

At the Anmbrosia Lake mill facility, a large portion of the
mill tailings were deposited in contact with or near to the
Tres Hermanos B sandstone outcrop. As a result of this
location, tailings solutions have migrated into the Tres

Hermanos B unit causing it to be impacted.

During the operating of the Ambrosia Lake facility, numerous
sctudies have been performed on the various lithologic units
including the Tres Hermanos B sandstone. These studies were

performed to determine the effect dewatering due to mining

activities.
These studies include; "Computer Simulation of Ventilation
Hole Drainage of the Dakota Formation", "Ventilation Hole

Sampling and Confirmation of Drainage of the Dakota and Tres

Hermanos Formations", "Assessment of Contamination In The
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Dakota and Tres Hermanos Formations", "Electric Analog

Modeling of Tailings Seepage, Ambrosia Lake, New Mexico",
"Response To» NMEID Questions and Comments of Sept. 26, 1983 -
Fellow up Work On Bedrock Plumes, Vent Holes, and Alluvial
Interception Trench™; and “bedrock and Alluviun Monitoring
Plan". These studies were previously submitted to NRC in the
October i9E6 submittal entitled "Tailings Stabilization
Report, License SUA-1473, Docket 40-8905, Volume II". Quivira
wishes to reference thes: stulies for inclusicn into this

sabmittal.

The conclusion drawn from these studies indicate mining
activities have created a large low pressure trough or
hydrologic depression within the mnining region. This low
pressure trough acts as a collection point for seepage from
those formations which are intersected by mining activity.
This includes the Tres Hermanos B unit. The central portion
of the trough stretches along a line of ventilation holes and
mine shafts that includes Quivira’s Section 30 West and

Section 30 Mines.

Three of the studies, "Computer Simulation of Ventilation Hole
Drainage of the Dakota Formation", "Ventilation Hole Sampling
and Confirmation of Drainage of the Dakota and Tres Hermanos
Formations", and "“Response To NMEID Questions and Comments of
Sept. 26, 1983 - Follow up Work On Bedrock Plumes, Vent Holes,

and Alluvial Interception Trench", were performed to evaluate
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the impact caused by milling and mining activities and the

relationship between the two activities.

The 1983 "Ventilation Hole Sampling and Confirmaticn of
Drainage of the Dakota and Tres JHermand>s"” survey was
commissioned to determine the impact o:i Quivira‘’s tailines
impoundment and the effect of the low pressure trough. The
study included a v.sual !ispection ef ventilation holes down
aip {rom *k: tailing impouncment areu. When flou was
encountered et each of the ventilation aoles, water flow
measurements were made and water samples collected. The
results of this survey indicated that in the mining area, the
Tres Hermanos B unit has essentially been dewatered by the
ventilation hole and mine shaft drainage. The survey also
concluded that any seepage from the tailings area into the
Tres Hermanos B formation was being intercepted and collected

by the ventilation holes and mine shafts.

The source of the contamination that has moved into the Tres
Hermanos B has been from tailings ponds 1 and 2. Tailings
pond 1 is being recontoured and will no longer hold
significant amounts of water thereby eliminating most
infiltration. Quivira also constructed in May 1989, a
dewatering trench on the west end of pond 2. The dewatering
trench has eliminated all standing water on pond 2 by pumping
all collected water to 1lined evaporation ponds,. The

dewatering trench is also providing some dewatering of the
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tailings. Currently, about 28 gpm is being recovered from

pond % tailings material and pumped to 1lined evaporation

ponds.

Althcugh drainag2s from these piles will continue for some
time, no new tailings will be placed on pend 1. All future
use of pond 2 for new tailings will be rastricted to tailings
associated with existing cummitmente for ©processing sone
limited volumes of source materiai. If conventional milling
i8 resumed at Ambrosia Lake, the new tailings from thra'.
operation will be placed in a lined disposal cell construzted

either in the pond 2 area or on a nearby site.

As the studies previously referenced have shown, the
depression areas created by the ventilation holes and mine
workings provide an efficient and effective means of
controlling and collecting any contaminated materials that
have seeped into the underlying formations. They also prevent
migration of these solutions into the groundwater outside the

impacted area.

Thus, Quivira believes operation of the grcundwater collection
and pumping systems that serve Section 30 and 30 West mine
shafts and ventilation holes is an appropriate corrective
action program for the Tres Hermanos B sandstone. Quivira
also believes this Corrective Action Plan meets the criteria

set by NRC since recharge to the source of contamination has
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been all but eliminated. Additionally, as prior studies have

demonstrated, the down dip low pressure area acts
simultanecusly as a control, a collection and a removal point
for any continuing seepage. Therafore. Quivira believes that
the aurrent "pumﬂ back" and 'collecticn systam" is justitvlied
and prudent sinc® it is already .n pluce and removing

eyvataminatior. from the various geologi.al vaits.

Jhould it become necessary to terminate the collection and
pumping syetems at the Lection 30 and Section 30 West systems
for economic or other reasons, Quivira will evaluate the
extent and level of contamination, if any, remaining in the
Tres Hermanos B formation. If at that time the contaminates
have not been reduced to acceptable levels, Quivira will
submit for NRC review an alternate system for continuing
clean-up of the formation. The trough in the Tres Hermanos B
piezometric surface will likely continue to exist in the area
because the base of the sandstone is above the projected

recovery level for the Westwater.

In addition to the above, Quivira will conduct drawdown and
recovery tests on two Tres Hermanos B monitor wells. The
wells which will be tested are 31-66 and 36-01. These wells
will be used to evaluate pumping of the Tres Hermanos B wells
as an alternative to pumping the mines. This information will

be presented to NRC by January 1, 1990.
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In conjunction with the pump tests, Quivira proposes to

determine permeability from the pump test results, the
development of retardation coefficients, and the construction
of 3jJradient maps to detarnine a time frame to effect cleanup
of this unit. This information wiil be presented o5 NRC by
Arril 1, .220.

Quivira bejieves tas propos2d corrective action plan combined
with ncontinued ground wat:r mnmcnitoring are appropriate
measures to meet the objective of returning the constituent
concentrations within this hydrologic unit to acceptable
levels. These actions are also consistent with its potential

future uses.

The Tres Hermanos B point of compliance are wells, 31-66,
31-67, 36-01 and 36-02 with the background concentration being
recognized in well VH19-2. The following are the current site
standards for these wells: arsenic = 0.05 mg/l, barium 1.0 =
mg/l, cadmium = 0.01 mg/l, chromium = 0.08 mg/l, cyanide 0.01
mg/l, lead = 0.05 mg/l, mercury = 0.02 mg/l, molybdenum = 0,08
mg/l, nickel = 0.06 mg/l, selenium = 0.04 mg/l, silver = 0,05
mg/l, beryllium = 0.03 mg/l, antimony = 0.05 mg/l, thallium =
0.05 mg/l, gross alpha = 21 pCi/l, combined radium=-226 and 228
= 7.4 pCi/l, natural uranium = 0.02 mg/l, thorium 230 = 2.2

pCi/l and lead-210 = 0.9 pCi/l.
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B. Delineation of Contamination Plume

The areal extent of contamination within *h2 Tres Hermancs B
formation will be delineated by monitoring existing Tres
flesmanes B groundwater weils and updating the i987% ventliiatiun
hole meonitorinc survey by resampling selected ventilation
hoies on Section 17, 19, 24, 30, 30 West and 33. Quivira wil)
alsc drill one new Tres Hermanos B well to better define the

extent of the contarinaticn plume.

Existing Tres Hermanos B monitoring wells that will be sampled

twice to provide additional data for establishing the areal .

extent of the plume include:

31-02 Trb, 31-62 Trb, 32-64, 36-01 Trb, 36-02 Trb, 31-66,
31-67

The samples from each of these wells will be analyzed for the

following constituents:

arsenic, barium, cadmium, chromium, cyanide, lead, mercury,
molybdenum, nickel, selenium, silver, beryllium, antimony,
thallium, gross alpha, radium 226, radium 228, natural
uranium, thorium 230, lead 210, chloride, sulfate, pH and

specific conductivity.

The following selected ventilation holes and shafts at
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Secvions 17, 19, 24, 30, 30 West and 33 mines will be sampled

to help delineate the plume. These selected holes and shafts
will be sampled once, pending access and safety

considerations.

fection 17 - shaft, ventiliation hole 7

Section 19 - ventilation holes 1, 2, %, 7

Section 24 - ventilation hole 24

Section 30 -~ venzilation holes 2, 4, 5, 6, 7, 9, 10, 12,
14, 1%, 18, 17

Section 30 West - ventilation holes 1, 2, 3, 4, 5, 6, 7

Section 33 - shaft, venthole 1

Besides the monitoring of existing meonitoring wells and the
sampling of selected ventilation holes and shafts, one new
well will be drill in the northern portion of Section 36 to
help define the western and northern limit of the plume. The
name of this new Tres Hersanos B wells is 36-74 Trb. 1Its

location is shown in Appendix D.

The results of this sampling program will be added to the
existing data base and graphs will be prepared for Kkey
parameters to indicate the extent of the contamination plume.
This data will be summarized and submitted to NRC by

January 1, 1990C.
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C. Additional Submittals

D.

Quivira is also submitting available Tres Hermanos B well data

collected since 1984 in Appendix I.

Concerns From the March 23 and July 19, 1949 Meetings.

Quivira attaches in Appendix H its commerte pertaining to NRC
and NMEID concerns stated in the mneetings held at NMEID
offices in Santa Fe on Mar~k 23, 1989 and July i, 1¢39 at the
Ambrosia lake facility. Quivira’s comrents are indexed to
match the concerns outlined within NMEID’s April 3, 1989

letter,.

This unit is the 1lowest of three sandstone lenses in the
Mancos shale. The unit is characterized as being fine grained
with low porosity and permeability except in fracture zones.
No water wells have been constructed within this unit before
or since mining and milling activities commenced within the

Ambrosia Lake area.

During the operation of the Ambrosia Lake facility, several

studies were performed on the various 1lithologic wunits




including the Tres Hermanos A sandstone. These studies
include; "Computer Simulation of Ventilation Hole Drainage of
the Dakota Formation", "Ventilation Hole Sampling and
Confirnation of Drainage of the Dakota and Tres Hermanos
Formationc”, “Assessment of Contamination Ir The Dakota and
Trec Herranos Formations™, "Electric Analog Modeling of
Tailings Seepage, Ambreosia lLais, New Mexico", "Respense To
NMEID Questiors and Comments of Sept. 26, 1983 - Follow up
Work ¢n Bedrock Plumes, Vent Heles, and Alluvial Interception
Trench', and "Bedrcck and Alluvium Monitoring Plan". These
studies have been previouely submitted to NRC in the October
1986 NRC submittal entitled "Tailings Stabilization Report,
License SUA-1473, Docket 40-8905, Volume II". Quivira wishes

to reference these studies for inclusion into this submittal.

The conclusion from these studies indicate the Tres Hermanos A
formation has not been significantly impacted by the mining
and milling activities. This conclusion is supported by the
unit monitoring well results which show that most values are

within the range of background constituent concentrations.

As such, Quivira does not believe that 10 CFR 40, Appendix A,
Criteria 5D standards for establishing a corrective action
program are applicable for this unit. Furthermore, by
eliminating recharge to the tailings pond 1 and 2 areas as
previously discussed for the Tres Hermanos B unit, future

degradation of this unit is highly unlikely. The Tres
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Hermanos A point of compliance and background monitoring wells

31-01 and 33-01 respectively, will continue to be monitored in
accordance with license condition 34 (B) and if future data
indicates a corrective action plan is required a program will

be prepared and submitted to NRC for raview.

The fres Hermancs A point of compliance is vell 41-01 Tra,
with the background concentration Leing recognized in well
33«01 Tra. The following are the current site standerds for
these wells: avsenic = 0.05 mg/l, berium 1.2 = mg/l, cadwium =
0.01 mg/1, chromium = 0.09 mg/l, cyanide 9.01 mg/l, lead =
0.05 mg/l, mercury = 0.002 mg/l, molykbdenum = 0.03 mg/l,
nickel = 0.05 mg/l, selenium = 0.03 mg/l, silver = 0.05 mg/1l,
beryllium = 0.01 mg/l, antimony = 0.05 mg/1, thallium = 0,01
mg/l, gross alpha = 18 pCi/l, combined radium-226 and 228 =
5.0 pCi/l, natural wuranium = 0.01 mg/l, thorium 230 = 4.3
pCi/l1 and lead-210 = 4,14 pCi/l.

Additional Submittals

Quivira is also submitting available Tres Hermanos A well data

collected since 1984 in Appendix J.

Concerns From the March 23 and July 19, 1989 Meetings.

Quivira attaches in Appendix H its comments pertaining to NRC

and NMEID concerns stated in the meetings held at NMEID
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offices in Santa Fe on March 23, 1989 and July 19, 1989 at the
Ambrosia Lake facility. Quivira’s comments are indexed to
match the concerns outlined within NMEID’s April 3, 1989
letter.

IV, DRakota Unit

A. Corrective Actiecr Program

The  Dakota feaxmation is descri~ed as a 3sandstone unric
deposited over an crosional surface developed oa the Brushy
Basin. The unit is dipping to the northeast at 3 degrees ~nd
characterized as a fine to medium grained, clean sandstone
with fair to good permezbility. Carbonaceous material is
commonly found in the basal section of this unit, The
formation ic approximately 80 feet thick across most of the

Ambrosia Lake area.

As a result of the uranium mining and milling activity within
the Ambrosia Lake area, much of the Dakota formation has been
dewatered by drainage to the lower mining levels through the
ventilation holes, mine shafts and mine worx.ngs, creating a
low pressure area or hydrologic depression trough in the
area. In the vicinity of the Section 30 and 30 West mining

areas, only the basal few feet of the Dakota is saturated.

Dakota monitor well data indicates the mining and milling
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operations have impacted this formation along the western

portion of the facility. Analysis of the data indicates the
source of the narrow contamination plume originated from
unlined 2vaporation pond 8. This was confirmed with the
drilling of Dakota well 36-06. This well contained evidence
of contamination while Dakota well 36-05, 250 yards to the
west. had efhown no sions of contamination. Information about
well 36«06 was [presented tc NRC on Decemper 2, 1988 and
Quivara wishes %o referenced this earlier submittal for

inclusjon into this report,

The studies indicate that tailings solutions migrated into
this wunit through the shallow alluvium overlying the Dakota in
the pond 8 area. This conclusion and a map outlining the
plume based on chloride concentrations was presented to NRC in
the document entitled "Tailings Stabilization Report, License
SUA-1473, Docket 40-89%05, Volume II, Appendix E, Plate 5,
"Geologic Map & Monitor Points for Dakota Formations".
Quivira references this document for inclusion into this

submittal.

To eliminate the potential sources of contamination into this
formation, Quivira entered into an Assurance of Discontinuance
(AOD) with the State of New Mexico in 1983. As part of the
AOD, wunlined ponds 7 and 8 were emptied of their solutions in
late 1983 thereby eliminating further recharge by the tailing

solutions. Pond 8 has since been reclaimed to comply with 10
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CFR 40 Criterion 6, topsoiled and revegetated. The dam on

pond 7 has been cut to prevent it from holding water and the

pond is currently scheduled to be reclaimed in 1990,

In addition to the AOD, several studies have becen performed on
the various lithologic units including the Dakota sandstone
unic, There were perfourmed to determine the impact from the
tailings iupcundments »nd the effect the nydrologic depression
created Ly the mine snafte und vent hales hag on the movemary
o{ those soluticns. The threr main studies include "“Conputar
Jimulation of Ventilation Kole Drainage of the Daxkcta
Formation", "Ventilation Hole Sampling and Confirmation of
Crainage of the Dakota and Tres Hermanos Formations", and
"Response To NMEID Questions and Comments of Sept. 26, 1983 -
Follow Up Work On Bedrock Plumes, Vent Holes, and Alluvial
Interception Trench". The results of these studies are
contained in the October 1986 NRC submittal entitled "Tailings
Stabilization Report, License USA~-1473, Docket 40-8905,

Volume II".

The conclusion from these studies, which included modeling of
drainage into the ventilation holes and mines, was that the
low pressure trough has acted as an efficient collection sink
for those formations intersected by the mining activities,
which includes the Dakota formation. Water flow measurements
and the collection of water samples during a 1983 ventilation

hole study indicated the Dakota unit was essentially dewatered
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in areas near the ventilation holes and mine shafts.

As such, the contaminated solutions within this formation are
being collected and removed by the mine collection and pumping
systems into lined evaporation ponds. To develop an estimated
tine frame to effect clean up for this unit, Quivira proposes
te perforn pump tests to obtair poermeabilities, develop
retarcation coefficients, and to construct of gradient maps.
The estimated time frame frr clearup along with the test

informatior will be presented to NRC by April 1, 19%0.

The drawdown-recovery test will be conducted on twc Dakota
wells, 36-06 and 30-48 Kd, to evaluate the feasibility of
using existing monitor wells as alternate withdrawal points
should it become necessary to terminate pumping at the
designated mines. These tests will be completed and the data
will be summarized and submitted to NRC by January 1, 1990.

Quivira believes that discontinuing the use of Ponds 7 and 8,
has eliminated the source and recharge of the contamination
seeping into the Dakota. Studies also have determined the
nature and extent of the contamination and the presence of a
hydrologic depression created by the mines and vent holes
which acts as a control and collection point down dip from the
contamination. Thus, Quivira believes that the appropriate
corrective action program for the Dakota sandstone is to

continue pumping the collection systems that serve Section 30
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and 39 West mine shaft: and ventilation holes. We believe

that this program together with continued monitoring of the |

Dakota wells and the ongoing hydrological tests contains the

necessary elements to prevent further contamination of this

unit, provides a collection system for the removal of

contamination, and results in the efficient use of an

available and in place program. |
‘

shonld it becomes secessary tn terminate pumpi g at the |

Section 30 and 30 West minesg for econoaic or other reasons

evaluate the level and extent of any remaining contaminants in
the Dakota formation, The depression in the Dakota
piezometric surface will continue after pumping stops until
the heads in the Westwater reach the Dakota. If the
contamination has not been reduced to an acceptable levels,
Quivira will submit an alternate plan for NRC review on

continuing the clean up of the formation.

1
prior to groundwatur restoration of the urit, Quivira will 1
The Dakota points of compliance are wells 30-02, 30-48, 32-45
and 36-06 with the background concentration being recognized
in well 17-01. The following are the current site standards
for these wells: arsenic - 0.10 mg/l, barium = 1.0 mg/1,
cadmium = 0.01 mg/l, chromium = 0.05 mg/l, cyanide = 0.04
mg/l, lead = 0.14 mg/l, mercury = 0.002 mg/l, molybdenum =
0.06 mg/l, nickel = 0.03 mg/l, selenium 0.04 mg/l, silver =

0.05 mg/l, beryllium = 0.01 mg/l, antimony = 0.05 mg/1l,

(25)



thallium = 0.01 mg/l, gross alpha = 56 pCi/l, combined

radium-226 and 228 = 5 pCi’l, natural uranium = 0.02 mg/1,
thorium=230 = 2.3 pCi/l and lead-210 = 1.9 mg/1l.

Delineation of Contamination Plume

The areal extent of contamination in the Dakota formation will
be delineated through continued monitoring of Dakota ground
water wells, updating the 1983 ventilation hole monitoring
survey by resampling eelected ventilation holes in Sactinns
i7, 19, 24, 30, 30 West, 33 and drilling of two new Dekota
wvells t¢o help define the wnstern aud eastern extent of
contamination. These wells will be named 24-76 Kd and 31-75
Kd. The planned drilling locations for these wells are
presented in Appendix D.

Existing Dakota mnonitor welle that will be sampled twice to
provide additional data for establishing the areal extent of

the plume include:
501 Kd, 5-02 Kd, 1-01 Rd, 17-01, 30-02, 30-48 K4, 31-03
Kd, 32-45, 32-51 Kd, 32-52 Kd, 25-01, 36-01 Kd, 36-04 Kd,

36-06

The samples will be analyzed for the following constituents:



arsenic, barium, cadmium, chromium, cyanide, lead, mercury,

molybdenum, nickel, selenium, silver, beryllium, antimony,
thallium, greoss alpha, radium 226, radium 228, natural
uranium, thorium 230, lead 210, chloride, sulfete, pH and

specific conductivity.

The following selected ventilation heoles and shafts at
Sections 17, 19, 24, 20, 30 West and 33 will be sampled to
he’'n delineats the plume. These selected holes and shafts are
scheduled to be sampled once pending access and gsafety

vonsiderationd.,

Section 17 - shaft, ventilation hole 7

Section 19 - ventilation holes 1, 2, 5, 7

Section 24 - ventilation hole 24

Section 30 - ventilation holes 2, 4, 5, 6, 7, 9, 10, 12,
14, 15, 16, 17

Section 30 West - ventilation holes 1, 2, 3, 4, §, 6, 7

Section 33 - shaft, venthole 1

Two new Dakota wells 24-76 and 21-75 will be drilled to help
define the western and eastern extent of the plume. They also
will be sampled and analyzed for the parameters previously

listed.

The results of this sampling program will be then added to the

existing data base and graphs will be prepared for key
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parameters to indicate the extent of the contamination plume.
This data will be summarized and submitted to NRC by

January 1, 1990,

Additional Submittals

Quivira is also submitting available Dakota well data
collected nince 1984 in Appendix K.

Concerns From the Mexch 23 and July .9, 1989 Meetings.

Quivira attaches in Appendix H its comments pertaining to NRC
and NMEID concerns stated in the meetings held at NMEID
offices in Santa Fe on March 23, 1989 and July 19, 1989 at the
Ambrosia Lake facility. Quivira‘’s comments are indexed to
match the concerns outlined within NMEID’s April 3, 1989

letter.
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1I.

(1)

SURETY DOND ESTIMATES
GROUNDWATER CORRECTIVE ACTION PROGRAM
Mbrosia lake Facility, New Mexico

Estimated
Cost-$§

Non-Reoccurring Costs R
A. Drill & complete 2 Alluvial wells

(2 wells)(60 feet deep)($12/ft) $1,440
B. Driil & complete 1 Tres B well

(1 well) (150 feet deep)($12/ft) 1,800
C. Prill & complete 1 Dakota well

(1 well)(350 feet deep)(S12/ft) 4,200
De Drill & complete 1 additional well

(1 well)(250 f-et deep)($l2/ft) 3,000

Subtotal $10, 140
Maintain Alluviun Interception Trench
A, Labor - $12/hr x 32 hr/yr 384
B. Power (13HP pump)(S$0.067 /kwH)

(8760 Hr/Yr)(0.8 load factor)

(0.75 oper factor)(0.746 KwH/HP) 3,415
C. Maint Parts & Supplies/year 500

(1) 4,299 .
Subtotal: ($4299/Yr)(15 Yrs ) 63,435

Based orn estimated d;‘ain,agc period for tailing Pond 1.
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A.
B.

C.

11, Pond 2 Pump Out System

Labor ($12/Hr)(16 Hr/Yr)

Power - Transfer Pump

{30HP pump) ($0.067 /Kwt)

(8760 Hr/Yr)(0.8 Load Factor)
(0.06 Oper Factor)(0.746 KwH/HP)

Power - Pickup Pump

(SHP) ($0.067 /KwH) (8760 Hr/Yr)
(0.8 Load Factor)

(0.5 Oper Fac)(0.746 KwH/HP)

Maint Parts & Supplies/Yr

Sustotal: (§2198/¥r)(2 ¥Yrs' ')

IV. Transfer Solutions Pond 9 to Section 4

A,

c.

Labor (§12/Hr)(32Hr/Yr)

Power (40Hp)($0.067/kw')
(8760 Hr/Yr)(0.8 Load Fac)
(0.5 Oper Fac/0.4 alloc)
(0.746 Kwii/Hp)

Maint Parts & Supplies
($1000/Yr x 0.4 alloc)

Subtotal: ($3586/Yr){15 Yrs)

$§ 192

630

876

£90
2,198

384

2,802

400
3,580

Estimated
Cost-5

$ 4,39

53,790

(2) Removal of the punp out system will occur when recontouring of Pond 2
begins in 1991.

L s R CEe P R e e
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Estimated

Maintain Limited Purpback System Cost-§
at Section 30 & 30W Mines for N B Rk
Tres Hemmanos B and Dakota Formations
A. Install 40HP Pump in Sec. 30 & 30W shafts

(2 punps at $6000 each) $ 12,000

B. Maintain Punping Systems

1. Labor ($12/Hr)(4Hr/Mo/Mine)
(2 Mines)(12 Mo) $ 1,182

2. Power (2 units)(40kp/ut)
(S0.067 /KwM ) (8760 Hr/lv)
(0.9 Load Fa2'(0.9% Uper Fac)
(0,746 Kal/bp) 29,948

3. Maint Parts & Suppiies
(2 units)(82C(00/onit/Yr) 4,000

(3)

Sudbtotal: (§35,100/¥r)(10 Years ) 351,000

VI. 3elected Monitor Well Pumping

A. Install Monitor Well Pump System
(4 purp systems)($4000 Each) 16,000

B. Maintain Punping Systems

1. Labor ($12/Hr)(2Hr/mo ea)
(4 units)(12 Mo) 1,152
2. Power (4 units)(3/4HP/ut)($0,067/KwH)
(8760 Hr/Yr)(0.9 load Fac)
(0.5 Oper Fac)(0.746 Kwh/HP) 591
3. Maint Parts & Supplies
(4 units)($5200/ut Yr)

v
21O
u‘o

~S

Subtotal: ($2543/Yr)(8 years) 20,344

(3) Based on estimated cleanup period for Tres Hermanos B and Dakota
formations.
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Estimated

Cost-$
Vil. Monitor Well Sampling & Analysis T
A. Alluviun (6 wells)
1. Labor ($12/Hr)(1 Hr/sample)
(6 wells)($2 sanple/yr) 144
2. Asseys (12 sample)($248/sample) 2,976
3. Misc. Asseys @ 20% of 1 & 2 624
B. Tres Hermanos A (2 wells)
1. Labor ($12/Hr)(1 Hr/sample)
(2 wellg)(2 samples/Yr) 48
¢. hsseys (4 samples)($248/sample) 992
3, Misc. Asseys @ 20% of ) & 2 208
C. Tres Heiwenos B (5 wells & vent nole)
1. wabor ($12/Hr)(1 Hr/sangle)
(6 wells)(2 samples/Yy) 144
2. Asseys (12 samples)($248/sample) 2,976
3. Misc. Asseys @ 208 of 1 & 2 624
D. Dakota Frrmation (6 wells)
1. lavor ($12/Hr;(1 Hr/sarple)
(6 welle)(2 sanple/Yr) 144
2. 'sseys (12 sample:p$248/samp.e) 2,976
3. Misc., Asseys @ 20% of 1 & 2 624
E. Data Processing & Analysis $1000/Mo 12,000
(4) 24,980
Subtotal: ($24,480)(12 years' ') $293,760

(4) Based on Tres Hermanos B and Dakota groundwater cleanup period plus two
years.




Estimated

Alluvium - 6 wells @ $200/ea §1,200
B. Tres Hermunos B ~ 5 wells @ $200/ea 1,000
C.  Tres Hermanos A - 2 wells @ $250/ea 500
D.  Dakota - 6 wells @ $300/ea 1,800
Subtotal 4,500
Subtotal 1 - VIII 829,665
Contingency @ 10% 82,967
Subtotal 012,632
Overhead & Profit & 151 130,83
Total Groundwater Bond Fstimate §i,040,.527
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£lan View and Cross Sectional Cut of Interceptor Trench
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Monitor Wells East of Interceptor Trench

31-63 31-61 §-12 32-60

AW-1 32-42 32-50 32-49

32-02 30-04 32-43 30-48
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CUIVIRA MINING COMPANY
AMBROSTA LAKE FACILITY

WELL 5-01
Pepth Yo Totat Spec. Temp. Agq Al Anions As B Ba Be Benzene Ca Cations CaC03 cd
Date water (ft) Depth (ft) Conduct. () P (mg/1l) (mg/l) (mg/l) (mg/l) (mg/i) (mg/l) (mg/l) (mg/l) (mg/l) (mg/i) (mg/t)  (mg/l)
SSSITISZTTTTSST=ssss=s== ==IsS==s ===z
06-Apr-84 8.2
30-0ct-84 20.4 &7.7 2275 12.5 .2 9 2
28- Jan-85 20.0 7.7 2100 10.2 T
25-Apr-85 19.7 & o g 2150 | T T o
Z20-Nov-8S 19.9 7.7 bix
14~ Jan-86 19.8 &7.7 :
16-2pr-84 19.7 47.7 2100 15.0 :
09-Jut -85 20.0 47.7 3850 26.0 7.8
08-Oct-85 - s 47.7 2975 16.0
18-Mar-87 19.5 L7.7 2550 12.0
16-2pr-87 19.6 46.2 2780 13.0
03-Sep-87 20.3 456 3000 5.6 8.5
12-0ct-87 20.7 45.7 2950 . -3, S
23-feb-B8 19.7 48.5 3100 BS. 52
02- Jun-88 19.9 £6.5 3300 13.8 2.9
16-Rug-88 19.4 6.5 3100 139 8.1
07-Dec-£8 20.2 46.5 3200 [ Sl 2




QUIVIRA MINING COMPANY
AMBROSIA LAXE FACILITY

WELL 5-01
ct oN Co co3 cr Cu ¥ fe HCO3 Mg 3 Mg o Ho Ha  Ni W3 NO3

Date (mg/l) (ma/l) (mg/l) (mg/t) (mg/t) (mg/l) (mg/l) (mosl) (mg/l) (mg/l) (ma/l) (mg/l) (mg/t) (mg/t) (mg/l) (mg/l} (mg/t) (ma/l)
=sczzzzzszszsss = = BEES
06-Rpr -84 143 fe
30-0ct-84 144 : 55 st
28 san 85 LA
25-Rpr -85 157 i
20 Nov-85 3
14- san-86 s
16-Apr-86 ' : e
09-Jul-86 263 '
08-0ct-86 . B
18-Mar-87
16-Rpr-87
03-Sep-87 217
12-0ct-87
23-Feb-88
02 - yun-88

16-2ug-88 552

C7 Cec-88




O  Phenols Pb
Date (mg/l) (mg/l) (mg/l)

06-Rpr-84

30-0ct-84

28-Jan-85

25-Apr-85

20-Nov-85 1
14- Jan-86 .
16-2pr-86 ’
09- Jul -86 '
08-0ct-86 ”
18-Mar-87

16-apr-87

03-Sep-87

12-0ce-87

23-Feh-88

02- 2un-€8

16-Rug-88

07-bec-83




1 CUTVIRA WINING COMPANY
1 AMBROSIA LAKE FACILITY

” Wi 5-02

I

| Depth Te  Total  Spec.  Temp. an Al Anions As 8 S8a  Be Genzemne €2 Cotions €s008 €4

| Date Water (ft) Depth (ft) Conduct. () oA (mg/i) (morl) (mert) (mert) (mgrl) (mast) (egfl) (neft) (ms/l) (ma/t) Gty (/)
06-8pr -84 7.4
3u-oct-84 18.1 30 215 3¢ 8.1 o

‘ 28 san 05 7.8 e W90 1S 84 SEL

; 25-2pr -85 17.6 38.0 1875 120 8. T‘ﬁ
20-wov-85 8.7 38.0 A

‘ 1% gan-86 177 38.0 % 2

i‘ 16-8pr-86 7.5 38.0 2000 16.9 ; '

| 09 Ju -85 5.9 320 2000 27.3 8.3 S
€8 Cot-86 " 18.0 380 2100 155 )

: 18-mar-87 17.6 38.0 1990 2.2 iR,

\ 16 apr-87 ®.0 3.0 2700 %.9

\ 03 Sep-87 18.3 37.5 3275 =nS A7

| 09-0ct-87 2.6 374 %% 135 &5

‘ 23 Feb-88 % 37.3 3900 3.5 6.8

| €2 sun-e3 1.0 373 3150 139 7.0 _

‘\ 16 Rug- 82 17.7 37.3 300 13.0 7.0 F
07 Dec 88 7.4 37.3 3050 2s 72







wELL 5-02

ON Phencls Pb  PH-210 Po-210 Ra-226 Ra-228 Sb Se
Date (mg/i) (mg/l) (mast) (Ci/t) (pCi/t) (Cirt) "““,’ (ma/l) -d_i

06-apr-84

30-Cct-84

28- jan-85

25 -Rpr -85

20-Nov-85 .
14- Jan-8BS e
16-2pr -85 . ;
09- Jut - 86

08-0ct-86 .

18-Mar-87

16-2pr-87

G3-Sep-87

09 -0Oct-87

23-fchr B8

62- wn-88

1% 2ug- 28

o7 Dec-88
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AMBROSIA LAKE FACILITY
WELL 50

Depth To Total Spec.  Temp. 23 At  Mnions As B B2 Be SBergene Ca Cations CaCO3  Cd
Date Water (ft) Depth (ft) Comduct. ) PR (mg/l) (mg/l) (mgsi) (mg/l) (mo/l) (mg/l) (wa/l) (mg/l) (eg/l) (ma/i) (mc7i) M

C6-apr-84 8.6
30-0ct-84 10.2 6.5 2o 13.0 9.2
28- Jon-85 9.7 6.5 2600 19.0
25-Apr-85 9.1 66.5 2325 1n.s 7.5
20 Nov-85 9.4 66.5

14- Jan- 8% 9.4 5.6

1% Rpr-86 1.0 66.5 2100 15.0 .
09- Jut -84 10.3 65.5 3900 27.0 7.6
08-0ct-86 * 9.6 66.2 2750 17.9

18- Myr-87 9.3 66.2 2520 10.5
05-1ay-87 10.2 66.2 2500 13.8
G3-Sep-87 12.6 &6 .4 2500 1%.0 8.0 .
09-0Oce-87 131 66.3 3080 15.0 8.6
23 -Feb-88 10.4 6.6 2650 12.5 8.4
02 Jun-8% 9.6 66.6 2850 121 8.8
16-2.49-88 8.5 66.4 2850 15.0 8.8

G7-Dec-£8 8.1 12.7




e e

cl o Ce cos cr Cu ¥ fe weos Hg «
Date (mg/l) (mg/t) (mg/l) (mg/l) (mg/l) (mg/i) (mg/l) (ag/l) (ma/fi) (mg/l) (egsi)

azz=2s zszzz=s

Oo-hpr-84 &9

3)-0ct-84 93

243~ Jan-85

25-Apr-ES 120

20-Kov -85 2

15-Jan-86 .

16-2pr-86 " a

09-3ut -85 297

02-0ct-86 I

18-mar-87

06 May-87 e

03-Sep-87 165 i

G9-0ct-87

23-Feb-88

02-Jun-88 :

15-Aug-88 212 2

0’ Dec-88




= wELL 5-04
O  Phenols Pb  Pb-210 Po-210 R3-226 Ra-228 Sb Se S04 s Th-230
Date (ma/t) (mg/l) (mg/1) (pCist) (pCifi) (PCis1) (PCi/L) (ma/l) (ma/t) (ma/t) (mgs/l) (pCi/L)
ssreeee : ESeTI e ===
0h-Rpr - BL 2238 4103
30-0ct-84 2520 3358
28- lan-8S
25-Apr -85 2655 4106
20-Nov-85 .
1%- Jan-85 S
16-Apr - 85 .
09- Jul -85 %85 3892
03-0ct-86 ’
18-mor -87
06-May- 87
03-Sep-27 2380 3710
09-Cct-87
23 feb 88
C2- hm-23
16-Aug-£8 53¢ 3950

07-Dec-£88




CUIVIRA MINING COMPANY
AMBROSIA LAKE FACILITY

wELL 5-08
Depth To  Total Spec.  Temp. A3 Al Anions  As - Ba Be Benzene Ca Cotions Cat03  €d

Date Water (ft) Depth (ft) Conduct. (€) o tmas1) (mgst) (masl) (mo/l) (mo/l) (mo/i) (egrt)  (maril)  (mest)  (mart)  (eg/ty teg/t) -
STV =TI TTETTR IR = - - " 5 ..‘,‘
06-Apr -84 8.8 .-
30-Oct-84 3.7 87.7 162% 1n.7 e
28- jan-85 22.8 8r.7 wrs 19.5 8.4 3
2%-Apr -85 22.6 8r.7 1500 2s. T8 2
20-%ov 85 2.8 87.7
15- Jon- 86 2.5 87.7
16 apr 86 2.7 87.7 1500 16.¢ » O
09 Jul-86 2. 87.7 2500 27.0 ’
€8-0ct- 86 *23.0 859 2600 17.0
18-#40 -87 2.9 86.9 1550 12.2
0&-May-E7 23.4 86.9 1720 1%.0
03-Sep-87 2.6 85.% 1420 13.0 8.3
09-0ct-87 25.1 es.7 1650 3.9 9.0
23-Feb- 88 3.6 85.7 1675 13.2 8.8
02- Jun- 88 25.3 8s.7 1675 1%.0 B.9
16-Rug- B9 22.2 85.7 1525 129 9.1
67-0cc-88 21.6 5.7 1500 12.8 9.5




ct

Ddate (mg/L)

™
(mg/t)

Co
(mg/ 1)

o3 cr u

(a1 (mar) (merl) (es/) (eri) (wat) (mal) (ww/l) (i)

06-Apr -84
30-0ct-84
28- 3an-85
25-Apr-85
20-Nov-85
14- jan-86
16-Apr-86
09 Jul -BS
08-0ct-B8
18 Mar 87
06 May-87
03-Sep-87
09-0ct-87
25-Feb- B8
02- gun-28
16-2ug-€8
07 bec 83

05
18

89
135

s

188

ot

==sss




AMSROSIA LAKE FACILITY
WELL 5-08

04 Phenols Pb  Pb-210 Po-210 Ra-226 Ra-228 Sb Se
Date (mg/i) (marl) (mg/l) (pCizl) (pCizt) (pCizt) (eLi/zt) (ma/l) M!

06-2pr-84

30-0ct-84

28- san-85

25-apr-85

20-%Nov-85 %
14- Jan-8s »
16-Apr -85 . <
G9-Jui-8o

08-0cz-85 k=

18 -mur -8

06-may-87

03-Sep-87

09-Cct-87

23-Fcn-83

02- Jun-¥8

16-Aug-88

07 -Dec-E8

2
3

1974

3

¥

A
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o

.
£
=

'

s

L
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CUIVIRA MINING COMPANY
AMBROSIA LAKE FACILITY

wELL 30-04
o & Gt o8 e cu ¥ Fe MCO3 Mg K e e e -

Oate (mg/t) (mg/1) (mg/l) (ma/1) (mg/l) (ma/l) (mg/1} (mg/l) (mg/l) (mg/l) (mg;1) (mg/t) (mg/l) (ma/l) ~“ M) mart) (marty
ks : Sty

06-apr-84 1183
31-0ct-84 nn
28- 1an-85 13¢
25-Apr-85 1536
13-Nov-85 2
14-Jan-86
's.v.“ . -
09-Jut -86 1478

08-0ct-85 & e
18-mar-87
06-May-87 s gt U
15-dut -87 -0.05 -0.1¢ -0.70 0.3 -0.% 26 10.9 673 0.46 -0.10 775 -0.%0 a7 0.3 Ry
15-Jul -87 -0.01 0.0 -0.01 -0.1 0.22 41 -0.0002 7.8 [ 6.06 0.19 859 -0 36.0 -0.1 : i
1e-Oct-87 ;
18-Feb-88

I

02-4un-88 g
15-rug-88 1£90 -
€8 -Dec-£8 P




Date (mg/l) (ma/l)

08 Phenols Pb  PH-210 Po-210 Ra-226 Ra-2283 b Se

(rg/l)  (pCi/1) (PCI/L) (pTi/1) (pCisl) (ma/i) (mg/l) (mgil) (em/l)

I e T
(PCI1) (oa/t) (mart) (mert)  Gmart)  dmarty
Dot

06-2pr -84
31-0ct-84
28- tan-85
25-Apr-85
13-Nov-85
1%-tan-88
15-2pr 86
09- Jut -85
€8-0ce-86
18-%ar-87
04-May-87
15-5ul -87
15- Jut -87
14 -Oct-87
18 fetr B8
02-Jun-88
15-2ug 28
08-Dec-88

-0.190 -0.005

an

.10 -e.n S8




AMBROSIA LAKE FACILITY
WELL 30-47

Mg Al fAniens M 8 B2 Be Bemene s Cations Ca003

Cepth To Total Spec.  Temp. €

Date Water {ft) Depth (#1' Conduct. [{3) PH (mg/1) (mari) (mgri) (mast) (mo/l) (mgr/l)  (me/i) (ea/l) (mg/t) (mg/l) (mgsl)  (wg/t) Py
06-2pr -84 385 79.9 2950 1.0 5.9 e
31-0ct-84 38.7 .9 2059 1.0 S8 %)
02-Fets-85 36.7 79.9 1825 12e 7.9
25-Apr-85 37.2 79.9 1769 20 7.3
08-Nov- 85 37.8 79.9
16-Jan-86 351 7.9
16-&pr-24 38.0 79.9 1780 16.0 s $
09- Jut - 8% 38.0 79.9 2909 7.0 ;
08-0ct-86 *37.9 78.9 2325 17.0
18-Mur-87 378 78.9 2250 12.0
06-May-87 37.7 7.9 2400 3.9
31-Rug-87 ir.e 80.3 2656 15.5 6.5
14-0ct-87 383 80.5 2550 11.8 6.7
2%-fen-£3 37.8 80.3 2109 3.2 e
31-may 88 %8 £0.3 2600 12.2 6.4
16-2ug- £8 6.8 80.3 2525 12.5 6.4
05 -Oec - 88 36.3 80.3 2625




WELL 30-47

c o Co co3 cr Cu F Fe wCo3 g L3

i ' o3
Date (my/1) (mg/1) (mg/l) (mg/l) (mg/1) (ma/1) (mg/l) (mg/l) (mg/l) (ma/l) (mori) (ma/l) (ma/l) (morl) (mast) (wa/t) (me/i) g/l
sEEEes 2-szasse == e =ztzzzrssssrszsssseressrssTIscssss
08-Apr -84

| &0
i 31-0ct-84 7S
&5
77

i 02-feb 85

: 25-Apc -85

1 08-wov-ES :

| 14 Jan-BS A

16-Apr -85 . $

09~ Jul - 86 79

‘ @8-0ct-86 .

} 18-mar -87

1 06 May-87

; 31-2ug-87 tha ]

‘ 14 -Dct-87
23-Feb-F8
31 mMay-88
16-2ug-£3 229
08 -pec-82




%

Pate (ma/t) (ma/t) (mai) (CIL) (BCI/LY GCIA) (SCH/L) (mT1) (earl) (myl) (mrl) GEI/D) (ml) Gmerl) (wyl) Gmsl) ey

% 1S 1230 10C 1S5 Gnet

0% Phencls

08 may-87
31-kug-87

ud

36 Ccr-87
23 Feb-B3
31 -may- 828
14-8ug-28
8- Dec 02

L AL WAL TR
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Cr Cu £
(mg/t)

(mg L) (mg/l) (mgrit)

—t

<t o™
(mg/1)

Date (mg/l)

Q-M—ﬁ

LR

31-Oct-84

28 tan-85
&5-Apr -85

13 -Nov-85
15-Jan-86
16-fpr -84
09- Jul -85
60-0ct-86

.

17 -mar-E7

16-Apr-87

0.2 6.9

206 0.7 w0 92 -0
% e

irag
s -0.07 -0.%

S0
5.9

0.12 11 0.000:
8.2 -0.1 "

0.0 -9.0%
-0.10 -0.%¢
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AMBROSIA LAKE FACILITY
WELL 30-49

(mg/1)  (PCi/L) (pCirl) (pLisl) (pCi/t) (mgri)

Se
(mg/1)

04  Phenols
Date (mg/l) (mg/l)

06-Rpr-B4

31-0ct-84

28 4un-85
25-2pr -85

13 Nov-85

14- Jan- 86
1-apr 256
U9~ sult -85

02-Cct-86

18 -Mar-87

06-May-87

L
$9
.2

-0.0%0 -0.10 0.008 2689 4298
-0.001 0.002 2480 4260

15~ 30 -87

15-Jul -B7

W-Oce-87

1B-Fe 8
31-Muy-28

16-Rug €8
o5 be

-88

-
<




QUIVIRA MINING COMPANY
AMBROSIA LAKE FACILITY

werL aw-1
Depth To Total Spec.  Temp. Ag Al fnions  &s B 8a Se Benzene Ca Cations Caf03 o &
Date Uater (ft) Depth (ft) Conduct. ) PH (mg/1) (mo/l) (mg/l) (ma/t) (ma/l) (mg/l) (ma/l) (wg/i) (mg/t) (mg/t) (mgsl)  (mg/l)
ssszzs s=e=c = = == TTXT i
06-2pr -84 36.7 81.5 8200 6.6
31 Cct-84 36.7 81.5 8200 wa -y
28- san-85 37.0 81.5 8160 %S 78
25 apr-85 35.4 81.5 7600 - g A
13-nov-85 36.2 81.5
14- gan-25 35.9 81.5
15-&pr-86 38.1 81.5 7000 13.0 .
69- Jul -86 35.0 1.5 9000 280 7.5 s
08 Oct-86 *34.6 81.2 2000 %0 '.,
18- Mar-87 34.9 81.2 9000 1%.0 _
06-may- 87 35.5 81.2 9600 2.4
31 #ug 87 29.8 £2.0 3909 1%.0 6.6
1%-0ce-87 8.2 81.1 3750 3.3 6.8
18-Feb-83 32.7 81.3 3325 w.72 73
02 yun-88 2.7 82.3 3125 %.1 6.8
16-Aug 88 32.5 €2.3 2900 13.2 6.8
08-Doc - 88 36.2 82.3 2750 9.9 6.9




AMBROSIA LAKE FACILITY

WELL AM-1
ct o Co o3 Cr Cu ¥ fe woeT g «
Date (mg/l) (mg/l) (mg/l) (mg/l) (mg/t) (mg/t) (marl) (mg/i) (mg/1) (mafl) (m3/i)
05-Apr-84 1652 ;
31-0ct-84 1550
28- 1an-85 1747
25-fpr-BS 2274
13-Nov-85 5
1%- san-86 B
15-Apr-86 ’ r
09- Jul -85 1387
02-0ct-8& =
18 Mar-87
06 -May-87
31-Aug-87 579
e-Ccr-87
18-Fetr- €8 3=
02- Jun-£8 .
16-Bug- 88 235
68 Gec-£8




AMBROSIA LAKE FACILITY
WELL AW-1

OH Phenols Pb  Pb-210 Po-210 Ra-226 Ra-228 Sb Se

S04
Date (ma/l) (mgfl) (mg/t) (pCi/fl) (pCiZl) (pCift) (pCi/t) (ma/t) (ma/t) (ma/l)
3 :

06-2pr -84
31-0ct-84
28- Jan-85
25-rpr -85
13-Nov-85
V- dan-8s
15-2pr -85
09 Jul 86
02-Oct-B5
18-mar-E7
C6 ray-87
31-Rug 87
%-Oct-87
18 Feb-88
02- Jun-88
148y B3
68 bec B2

A - ; y =

4390










s

Date (me/l) (ma/t) (mg/t) (PCI/L) (PCI/L) (RCI/L) €pCi/L
07-Apr-84




Date MWater (ft) Depth (ft) Conduct.




AMBROSIA LAKE FACILIT

. wEWL 82 -
ct o o 3 cr Cu ¥ fe HCO3 Mg . # Mg “n L u
Date (mg/l) (mg/l) (mg/l) (ma/l) (mg/l) (mg/l) (mgst) (mg/l) (mg*l) (mgsl) (ma/ly (mg/t) (mo/l) (mo/l) (mg/t)
== 2 = : z 1 :
07-Apr-84 ;
.'.' Y ' )
. .







age S
QUIVikA MINING COMPANY ] R S
AMBROSIA LAKE FACILITY T TrEt
WELL C-3 1
Depth To Total Spec.  Temp. kg Al Anions  As 8 Ba Be Benzene Ca Cations CaCO3 & ey
Date Water (ft) Depth (ft) Conduct. ) PR (my/l) (mg/l) (mg/l) (mg/l) (mg/l) (ma/l) (mg/t) (mg/l) (mg/l) (g/l) (ma/l) wh o
: z ST EEIISSSPESSISILISRsITSCTTCSISISE
‘ 07-2or-84 5.8 L
27-Mar-85 4800 4.5 : i3
04- Jun-8S 5100 3.6
13-Rug-85 9.7 12.8 S
25-Rug-85 9.8 12.8 P b
10-Oct-85 9.9 12.8
25-0ct-85 9.8 12.8 3 4
12-bec-85 9.9 12.8 3.2 5
: 13- Jan-86 o, e 2.8 5900 8.5 3.
1 12-Mar- 8% v.7 12.8 L2 1 it
; 62-Rpr-86 0.6 2.8 5.5 i
| 03-Jul -86 11.2 12.8 : 4.5
| 16-0ct-86 12.0 12.8 s
19-Fen B7 12.5 12.8 '
16- Apr-87 12.1 12.8
08 Aug-87 11.2 12.8
©5-0ct-87 1.3 12.8 7
03-Feb-£8 12.7 12.8 L
06 Jun-88 12.7 12.8
15-Rug- 88 12.7 2.8

23-rov-88 12.8 12.8




Date (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mgsl) (mg/l) W'ﬂr (mg/1) (mg/l) (mg/1) l-‘{l) (ma/1) w_“ (mg/t) (mg/t) (mg/i)

ct

AMBROSIA LAKE FACILITY ; , , TP
WELL -3 Ao

O7-Apr-84
27-%ar -85
0% - Jun-85
13-aug-85
26-Aug- 85
10-0ct-85
25-0ce-85
12 -Bec-8S
13- 2an-8%
12-Mar-88
V2-Rpr-ES
G3- Jul -85
16-Oce -85
19-Fen-87
16-2Apc-87
G%-Aug-87
05-0Oct-87
03 Feb-88
C5- 3un-E8
15-2ug-£8
23-kov-£8

23N
2553




A

Date (mg/l) (mg/l) (mg/l) (pCift) (pCisL) (pCisl) (pCi/zt) (ma/l)  (mo/l) (mg/L) (mg/L) (pCist) (ma/t) (mg/t) (mg/l) (mwg/l) (mosl)

OK  Phenols Pb Pb-210 Po-210 Ra-226

AMBROSIA LAKE FACILITY

WELL C-3

Ra-228 SbSe S04 WS T-230 JOC 2 TS3 Umt ¥  In

O7-rpr-84
27-Mar-85
04 - Jun-85
13-Aug-8S
26-Aug-8S
10-0Oct -85
25-0ct-85
12-Dec-85
13- jan-88
12-Mar-86
02-apr-86
03-Jul-85
16-0ct-86
19 -Feb-E7
16-2pr-87
08-Aug-87
0% -0ct-87
03 -Fer-B8
06~ Jun-88
15-Aug-£8
23-Nov-E3

3.8
15.6

. 3 20.9-
' 13.9

17.6
9.3
¢ . 17.7

=TEITET

8193
2266 7820 0.0500
2078 759 0.1600

0.1100
1487 0.1100
0.0040
0.1700
0. 1000

1720
2014
1958

288 3




o : s
AMEROSIA LAKE FACILITY
| WELL D&

Depth Te  Total Spec.  Temp. 29 AL Anions  As 8 83  Be Benzene

Date wWater (ft) Depth (ft) Conduct. (c) PH (mg/l) (mg/l) (mgsl3 (mg/l) (mart) (mg/l) (mo/l) (mgfl) (mgil) (mg/t) 3 1S
e pss ‘ : TrEEEssSIcTEESSISISSITIIITISSIISIIETAE
07-apr-84 5.9 et
27-mar -85 7200.8 44
04~ Jun-85 76600 38
13-2ug-8S 23.7
26-/ug-8S 23.7
10-Sep-85 3.7
10-0ct-8S 23.7
25-0ct-85 23.7
12-Dec-8S 23.7
13-Jan-88 23.7
12-mar-86 7 23.7
02-ppr-8o 23.7
03-jut -85 23.7
16-0ct-86 7
19-Feb-E87 22.6
18- 2pr-87 23.9
(8-aug 87 3.7
US-0ct-87 23.7
03-Fen-88 3.7
0&- Jun E3 3.7
15-Rug-8 3.7
23-8ov-43 3.7




¥ fe WoS W & W 0m

ct o™ Co 3  cr cu : : . FE R
Date (mg/l) (mg/l) (me/1) (ma/t) (mg/t) (mg/l) (mg/A} (mg/t) ime/l) (mp/1) (wo/l) (mg/l) Gma/t) Cwprt
==sss &= _
07-apr-84
27-mar-85 3607
O4i-Jun-85 3836
13-Rug- 85
26-Aug-85 :
10-Scp-85
10-0ct-ES :
25-cc1-85 4787
12-Dec-85 3796
13-4an-85
12-Mar-26 4200
02-Apr-86 3789 .
03-3ut -86 4302
16-0ct-86 3930
19-Fch-87 3750
18-Apr-87 4N -
¢8-Aug-87 4250
05-Cct-87 . 4000
03-Feb-E8 3500
0o~ Jun- 28
15-Aug-£8
23-%oe-E8




| AMBROSIA LAKE FACILITY

WELL D4
CH Phenols Pb  Pb-210 Po-210 Ra-226 Ra-228 Sb Se S04 WS Th-230  10C TSS  Unat S ﬁq'
Rate (mg/1) {mg/l) (mg/Ll) (pCi/l) (pCi/lY (pCi/L) (pCist) (mg/l) (mg/l) (mgfl) (mg/l) (pCi/Ll) (mg/l) (mg/t) (mg/t)  (mg/t)  (eg/)
ES33EScx =2 == E S eSS AT S PP S IACTECSERE RS
OF-rpr-84 927 _ Y et ,
27-Mar-85 140.8 55 5008 0.0500
‘ 0%~ Jun-£S 21.2 426 13682 0. 1600
; 13-Rug- 85
‘ 25-Aug- 85 -
10-Sep-85 3
10-0ct -85 ' s 3
| 25-0ct-85 j 7.2 645 7722 0.0500
| 12 -Dec-85 . 18.1 S43 8410 ©.1100
: 13- 2an-85
12 -Mar-85 46.8 412 7500 0.0048
02-apr-86 23.3 453 9548 ©.2300
03 sut -85 L6.6 470 11582 0.0500
e Oct 85 29.0 w77 7580 0.1700
19 Feb-87 51.0 221 6480 0.0020
16-Apr-87 59.8 165 7630 0.0061
G8-Aug-87 58.7 272 7500 0.0003
U5 -Ger-87 49.4 280 9370 0.0234
03 foet-B8 59.0 191 5970 -0.0003
6&- 2un-£88

15-Aug-88
3-nov-88




AMBROSIA LAKE FAC'LITY - P e

m E's & . k “ u ..'_‘.'i: . ’ I ‘:.:j 3
Depth To  Total  Spec.  Temp. Ag AL Anions  As 8 8a  Be Benzene Ca Cstions Caco3  Cd
Date water (ft) Depth (ft) Conduct.  (c)  pH  (me/l) (ma/l) (mg/l) (masl) (ew/l) (mg/) (mg/l) (mg/1) (mo/i) (mo/l) (mg/i) (ws/l)
B Y 3ot ===z = mzzsTosiass ==
O7-Rpr-84 3 ' : , 6 s e
27-Mar-8S 6508 8.3 : e i
04- Jun-8S 6500 7.5 ‘
13- aug-85 8.4 16.7
26-Aug-85 8.7 16.7
10-Sep-E5 8.8 16.7
10-0ce-85 8.7 16.7 g
25-0ct-85 8.6 16.7 8.0
12-Dec-85 8.4 16.7 8.1
13-l3n-85 8.7 6.7 7800 2.0
12-Mar-85 8.4 16.7 7.0
02-8pr-85 8.5 16.7 ; 78
03-Jul-86 8.2 1.7 8.3
16-0ct-85 8.5 16.7 7.5
19-Fot-87 7.7 16.6 5
16-Apr-B7 8.0 16.7
GB-Aug-B7 7.0 16.6 %
05-Cct-87 8.5 16.8
03-fet 88 .4 6.6
05 dun- 28 g.1 15.6
15-Aug-£8 8.3 6.6 S
23 siav ES 8.3 1.6 =




ct g i Al ‘
Date (mg/1) (mg/1) (ma/l) (mg/l) (marl) (masl) (mg/t) (mgrl) (mast) (mo/t} (mgrt)
OB ) 3 ; ? b
07-spr-84 .
27 -Mar-85 1926
64 -85 2057
13 Aug-ES
26-Rug-8S
10-Sep-85
10-6ct-85
25-0ct-85 2170
12-0ec-85 18£8
13- Jan-85
12-var-B5 2100
62-Apr-85 1719
03- Jutl -85 3528
15-0ct-85 123%
19-Feb-87 1910
16-2pr-87 1590
UB-Aug-87 1%%0
05-Oct-87 2040
03-Fch-88 2182
05- 3un 28
15-2ug-£8

23 Nov-£2




04 Phenols

AMBROSIA LAKE FACILITY
WELL E-5

Pb  Pb-210 Po-210 Ra-226 Ra-228 Sb Se

sS04 TS

Date (ma/l) (mg/l) (ma/l) (pCijl) (pCIZL) (PLIZL) (pCi/l) (mg/t) (mg/l) (mg/l)  (ma/l)

(PCi/) (mg/)  (ma/l) (mo/l)

ZIZTTLZzz=TT=E=ss
GT-rpr-84
27-Mar-85
04~ Jun-B5
13-2ug-85
26-Rug-85
10-Sep-8S
10-0ce-85
25-0Dct -85
12-Cec-85
13- Jan-€5

12

02-
03
16-
19-

1%

G-
05-
03-

Mar-E5
Apr-8&

Jul

Oct-

fob

Apr -
hug-

Oct
fob

€6
8
-B7
&7
&7
-87

E3

056- Jun-E8

15

23

Rug
hov

-E3

£3

16.8
1.4

5.8
2.1

5.7
[
6.6
5.8
6.8
£.6
7.4
1n.0
17.5

3206
3279

goag
8878
10042

0.6500
gy

0.1700
0.0500

0 0310
0.2300
0.0500
6.2200
0.0027
0.0028
0.0016
0.0188
0.0138

(mg/i)  (mg/l)

S
S
S
o .Ak
™~
s




e

CS-rpr-84
3G-0ct -84
28~ Jan-85
25-Rpr -85
15-Kov-£5
13-Jon-835
16-Apr-£5
10- st -85
-0t -E6
18-Mur-87
07-may 87
15-Jul -7
15- Jul -87
15-0ce- 87
19-feb-88
31-may-88
15-Aug-£8
07-Dec-E8

wELL 31-05
Total Spec.  Temp. g Al Anions  As 8 uumuumtﬂl g_,
Date Water (mmuocm: ) PR (mgsl) (mg/U) (ma/i) (morl) (mgsld mm t-m utm mg/1) (ma/1) (morly R
- : 'Iit F22ITHTTIZTE
33.0 78.3 4850 13.0 8.5 ' '
9.8 78.3 4250 13.6 8.9
191 78.3 4575 10.0 8.8
29.2 78.3 4650 12.0 8.3
33.3 78.3
29.9 73.3
9.9 72.3 4700 15.0 #
29.5 78.3 7000 220 8.9
29.5 78.2 5206 15.0
28.5 78.2 4100 1.8
9.0 78.2 6160 12.5 :
25.5 78.2 8000 1%.5 9.2 0.05 0.20 0.001 0.52 0.62 10 -0.0050
25.1 78.2 7800 1%.9 9.2 -0.10 -0.10 -0.005 ©.50 -6.10 -9.10 e -9.0010
23.2 7.5 7508 2.1 9.0
2.2 80.4 7250 3.0 8.9
er.1 80.4 7160 11.6 9.0
9.7 80.4 7200 13.5 8.8
31.4 80.¢& a10o0 1.5 9.4

Depth To

AMBROSTA LAKE FACILITY




QUIVIRA MINING COMPANY
: AMBROSIA LAKE FACILITY
! _ WELL 31-05

ct (] Co co3 cr Cu F Fe #Co3 Hg 3 Mg ¥n Mo Na Ni w3 uo3
pate (mg/l) (mg/l) (mgsl) (mgs/t) (mg/ly (mg/l) (mg/l) (mg/t) (ma/t) (mg/l) (mg/i) (masl) (mafl) (mg/l) (mg/') (mg/l) (mg/l) (mg/l)
i BIZ=IizSIFIz=s=Es
06-Apr-84 282
30-0ct-84 1199
28- 3an-85 1246 i
25-Rpr-B8S 1482 : ; :"._"‘:
15-Nov-85 S
15-3an-85
1&-apr-86 y *
10- Jul -85 1533
09-0Oct-EE : '
18-Mar-87
07-May-87
15-3ul -87 2000 -0.01 -0.01 -0.01 -0.1 0.13 335 -0.0002 8.7 785 0.02 0.25 %20 -0.01 28.0 -0.1
15-Jdul -87 2088 -0.05 -0.10 -0.19 0.2 -0.10 167 n.7 8.9 6.22 -0.10 1281 -0.10 5.0 0.5
15-0ct-87
19-Fcb-88
31-may-88
15-Aug-88 2160
07 -Dec-88




AMSROSIA LAKE FACILITY
WELL 31-05

O4 Phenols  Pb  Pb-210 Po-210 Ra-226 Ra-228 Sb e SO¢ TOS Th-230 T ¥SS  wnar v in
Date (mg/t) (ma/l) (ma/l) (pCI/ZL) (PCI/L) (RCIZEY €pCI/L) (mo/l) €mg/l) (mo/l3 (we/l) (RCi/U) (m/l) (ma/l) (marly  (ma/l)  (ma/t)

06-Apr-B4 1408
30-Cct-84 2177
28-3an-85 2033
25-Rpr-85 : 2506
15 -Nov-85
13- Jan-88
16-Apr-86
10- Jul -85
(9-Oct-85
18-Mar-87
07 -May-87
15-3ul -87
15-Jut -87
14-Cct-87
19-Fcb-88
31-May-83
15-Rug-88
07-bec-88




OUIVIRA MINING COMPANY
AMSROSIA LAKE FACILITY

WELL 31-63
Depth To Total Spec.  Temp. Ag Al fnions As 8 Ba Be  Benzene Ca  Cations CaC03  Cd

Date Water (ft) Depth (ft) Conduct. (c) PR (mg/l) (mgst) (masl) (mg/l) (mg/l) (ma/i) (mg/l) (mgsi) "'"v (mg/1y  (mg/l) c-m
2EZSIIsssSsSZCITSIsSIEZIzs=sss=ss=Es ZzSasza=s _
17-Rpr-8 .4 29.0 7500 2.0 7.2 -0.82 0.07 0.190 0.31 0.02 500 -0.6676
17- dut -85 8.1 28.9 9600 6.0 6.4
17-0ct- 84 8.2 28.9 15200 B 5.7
11-3en-€5 8.8 28.9 15200 12.0 4.8 :
22-apr-65 9.2 28.9 18000 12.0 6.9 -0.01 -0.10 -9.001 0.7 -0.10 £8% 100 0.00%4
08- Jul -85 1.1 28.9 15500 125 3.8
14 -Nov-E5 16.2 28.9 27500 . S
13- san-£4 18.0 28.9 27300 3.5 4.0
10-2pr-85 *18.2 28.9 28500 12.0 3.6  -0.01 1690.00 0.029 0.8 -0.10 439 1 0.055¢
15- Jun-65 19.5 24000 15.06 3.7  -0.01 1150.6C 0.350 ©.30 0.1 467 0.2677
03-Jui-86 15.5 24000 5.0 3.9
07-0ct-85 21.3 28.9 25600 ‘135 4.0
17-Mar-B7 20.8 23.9 21000 1.0 4.9 4
22-ppr-£7 21.0 28.9 22600 "Wy ws. . -8 . 9.2 0.671  0.25 -0.10 376 0.2459
15-dul -87 20.8 28.9 22500 1.8 4.3  -0.10 520.00 -0.025 1.20 -0.19 -0.10 £00 7 0.06529
15- Jut -B7 20.8 8.9 21500 13.0 4.6 0.18 489.00 0.327 1.07 0.03 37 0.6560
19-Gct B7 21.1 29.9  suce 110 .88
21- don-£8 21.0 29.7 15560 o8 L2 £55.00 -0.01 £56 344.90
10-May-£8 21.6 29.8 14500 12.8 4.4 0.28 318.00 403.50 0.209 0.95 0.02 482 349.1 0.6400
19- Jul -£8 21.5 29.8 13500 2.8 s 267.30 30 2889
Z¢-0it-ER 21.3 29.8 16500 12.8 3.9 384,00 0.188 400 283.0




QUIVIRA MINING LOMPANY
AMBROSIA LAKE FACILITY

WELL 31-63
ct o Co co3 cr Cu F fe #Hee3 Hg (3 Mg M ) N Ni CLE] wo3
Date (mg/l) (mg/l) (mgsLl) (ma/l) (mg/l) (mg/l) (mg/l) (mg/l) (mast) (mg/l) (me/l) (mg/1) (mg/l) (mg/l) tnn) (mg/t) (mgst) (mg/t)
SR S S LS T S S S TS eSS S TS IS ES SIS SETES ST SSSES == NS OE SN TSSIS ISSIIRTSSSSE - EZTTTITCTEIS
17-Apr-84 1480 0.904 0.04 -0.02 2.1 6.3 680 2.70 ©.10 1100 N.08
17-Jul -8% 1630
17-0ct-84 2150
11- Jan-85 2200
22-ppr-85 2300 ; 0.09 -0.5 -0.05 0.03 0.5 0.55 120 7.7 960 55.50 -0.10 1610 0.6  50.0 1.8
08-Jul -85 3200 * 0.1
14-Nov-85 3000 ¢ : 1.0
13-jan-85  S$500 6.1
10-Rpr-85 4900 269 -0.5 0.5 7.39  -0.1 1660.00 -1 3.1 3050 S27.00 ©0.20 4570 2 2.66 0.6 2.5
19-Jun-85 5500 236 0.5 0.2%2 4.70 1410.00 -1 6.4 2850 412.00 ©0.20 3900 1.8 480.0
08-Jul-85 5802 12.0
G7-0ct-85 2000 1.8
17-Mar-87 4700 2.2
22-Rpr-87 4640 8.2 -1.0 08.03 1.85 -0.1 911.90 -1 26.6 3100 429.00 -0.10 3540 0.03 S510.¢
15-Jul -87 4390 1.40 0.3 720.00 9 26.9 3026 320.00 -0.10 3137 525.8 0.4
15-Jul-87  &i7% -0.01 -0.61  -0.0% -0.1 503.00 -1 -0.0002 19.7 2620 252.00 1.07 2540 0.63 508.0 -0.1
16-0ct-87 4150 0.3
21-3an-B8 3950 -0.01 -1.0 475.00 -1 27.9 2450 287.00 2740 0.2
10-May-E8 3400 0.63 -1.0 040 0.76 0.2 366.00 -1 35.1 2280 188.00 0.76 3090  0.87 9.4
19-4ut-89 3820 -1.0 342.00 -1 29.0 1940 170.00 24660 s
26-Cct-88 3800 -1.0 308.00 -1 24.7 1820 161.00 ©.52 2208 0.6
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CUIVIRA MINING COMPANY
AMBROSIA LAKE FACILITY

VELL 31-65
Depth To Total Spec. Temp. Ag Al Anions As 8 Ba 8e Benzene Ca Cations CacD3 cd

Date water {ftr) Depth (ft) Conduct. ) PR (masl) (mg/l) (mg/l) (mg/ty (mg/l) (mo/l) (ma/l) (mg/i) (mg/l) (ea/l) (mg/l)  (mari)
2 > 2 F 33 3 2 F 3 2 F 4 & 2 51 ESES SESEDE. =T
08-0ct-%6 7.9 6.1 7000 13.0 7.6
17-Mar-87 16.8 5.1 7500 9.5 6.9
28-Apr-87 17.0 6.1 8200 12.0 7.4 -0.01 -0.10 0.009 0.29 -6.10 277 -0.0010
15-3ul-87 16.5 8500 14.7 6.4 -0.10 -0.10 -0.005 0.80 -0.10 -0.10 560 -0.0010
15-3ut-87 6.5 46.1 9200 15.5 6.5 0.67 0.39 0.002 0.51 6.02 232 -0.0050
14-Oct-87 19.1 £6.1 9200 11.5 6.5
21-3an-£8 18.7 L6.2 Sc00 9.8 6.3 181.00 -0.01 321 0
10-May-88 19.5 6.2 9000 12.3 6.3 -0.01 0.22 1%7.60 ©0.020 0.70 -0.0 316 155.5 -0.0650
19-Jut -28 18.8 6.2 Q000 12.5 6.1 192.00 658 185.2
27-0Oct-88 18.4 46.2 9800 1.5 6.1 179.90  0.009 463 165.0
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QUIVIRA MINING COMPANY
AMBROSIA LAKE FACILITY

wELL 32-01
Depth To  Total  Spec.  Temp. ag AL Anions  As 8 8a  Se Benzene Ca Cations €at03 €4

Date Water (ft) Depth (ft) Conduct.  (c3  ph (09/1) (mg/t) (mg/1) (mg/1) (mg/l) (mo/l) (mo/t) (mg/l) (me/t) (ma/l) (mg/l)  (mg/i)
SI=E3Ta=sE === === . = == =z

06-Apr-84 7.7

30-Cct-84 10.7 S8.5 9000  13.0 8.4

15-fen-85 11.4 58.5 7400 9.0

13-8ov-85 16.3 58.5

14 dan-85 17.8 58.5

16-Apr -85 18.9 $8.5 4500 1.0

09- ul -85 18.0 8.5 9000 27.0 9.1°

09-0ct-85 17.0 s85 7750 15.0

18 war-87 15.9 $8.5 8200  11.0

06 My 67 15.4 $8.5  #%00  12.5

03 Sep-87 18.0 s3.8  £900 10.0 8.6

5 Oct-B7 18.4 s38 7070 10.2 9.0

19 Feb-gs 17.9 $35 7200 W.S 6.7

02 4un-E8 18.5 $3.5 7100 10.8 8.8

15-Aug-£3 17.8 535 &S00 1.1 9.0

07 -Dec-88 17.6 S35 7200 10.9 2.3




ct

Date (mg/l) (mg/l)

06-apr-84
30-0ct-84
15-Feb-85
13-nov-8¢
14-don- 8%

&-Apr-86
08-Jul -86
09-0ct-88
18-Mar-87
06-May-87
03-Sep-87
06-0ct-87
19-Fe-E8
02-3un-B8
15-Rug-88
07-Dec-E8

2270

2430




==z

O4  Phenots

fb  Pb-210 Po-210 Ra-226 Ra-228 Sb
Date (mg/l) (mg/l) (mg/l) (pCisl) (pCist) (pCist) (pCi

AMBROSIA LAKE FACILITY

Se

0 ety (merty (mart

S04

N

) (mast) (pCI7D) (1) (masl) (mg/l)  (mefL) ey

i

W TR WEC I ek W oW

06-Apr-84
30-0ct-84
15-Feh-85
13-Nov-ES
15-Jan-85
16-Apr-85
09-3ut-85
€9-0ce-B6
18-Mar-87
C6-May-87
03-Sep-87
06-0ct-87
19-Feb-88
02-3un-£8
15-Aug-88
07 -Dec-88

sss=za

.

=szz=s=z

4006
La62

2

11138

8210




QUIVIRA MINING COMPANY
AMBROSTA LAKE FRCILITY

WELL 32-02
Septh To Total Spec.  Temp. Ag Al Anions  As e §a Be Bepene Ca Cations CaC03 ]
Date Mater (ft) Depth (ft) Conduct. (c) P (mgrl) (mg/1) (ma/l) (mg/l) mg/t) (mesl) (mg/l) (mo/l) (mg/t) (merl) (mgfl)  (mg/l)
ES=ZsSI=T - ‘ﬁ
06-Apr -84 31.8 70.8 2300 12.5 8.6
20-0ct-84 31.8 70.8 8300 12.5 8.8
28 3an-£5 27.4 70.7 7000 10.0 8.8 §is
25-Apr -85 31.3 70.7 6800 125 8.8 3
13-Nov-85 32.4 70.7
14- Jun-85 32.0 70.7
15-Apr-85 2.0 70.7 6000 15.0 :
69 Jut -85 32.0 70.7 8500 270 99 =
08-Cct-86 *30.0 79.6 7100 15.0
18-mac-87 30.6 79.6 2000 12.0
06-M3y-87 31.0 70.6 2200 12.9
31-Aug-87 25.1 3. 6750 15.0 8.3 x
12-0ct 87 26.1 73.0 7500 2.2 8y
19 Feo- 68 2.1 78.0 £500 13.3 8.4
G2- tun-83 26.4 78.0 5700 12.9 8.7
15-Aug- €3 29.6 78.0 11250 B B A
07 Dec-88 0.2 78.0 6503 125  '83




ct

AMEROSIA m‘mm
GELL 32-02

o™ Co 3  cr cu ¥ fFe WCOS #g K Mg #n PR Ul e

Date (mg/l) (ma/l) (ma/l) (mg/l) (mg/t) (masl) (mg/t) (mg/l) (mgsl) (me/l) (ma/t) (mast) (mg/1) WD o-m M,W“ Wﬂ i

06-2pr-84
30-0ct-84
28- 1an-85
25-Apr-85
13-Nov-85
14-Jan-86
15-apr-85
09-3ul -85
08-0ct-86
18-Mar-57
G&-Ray-87
3t-Rug-87
12-Cct-87
19-fFeb-£28
0Z- v—-88
15-Aug-£€3
07-Dec-88

1952
1870
1782
2344

2126

1650

1550

T

&l



o -

oM Phenols Pb  Pb-210 Po-Z10 Re-2:5 Ra-228 Sb Se
(mari) (ECif1) (PCI7L) (PCIZL) (pCizt) (ma/l) (ma/1) ima/t) (mast)

Date (mg/i) (ma/l)

06-2pr -84

30-0ct-84

28 Jun-85

25 Rpr-85

13 -wov-85 2
15 jan 26 .
15-spr-85 .
G9-Jut -86 :
08-0ct-84 -
18-Mar-87

06 may-B7

31-Rug-87

12-Oct-87

19-Felr-£3

02-3un-88

15 Aug-£8

9. -bec-88

sTzzssosooe

.

M
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Date W‘U"W(I (mg/1) (mg/i)

ct o™ o o3 cr o ¥ fe ®Co3 s 'S "y e "o N L3 - ; :
(mg/1) (my/1) (mgsl) M’ (ma/1) M’M’M’ M!M“i%'”ﬂﬂ" A g

08-apr -84
30-0ct-84
25- Jan-85
25-&pr -85
13-%ov-85
14- Jan-85
¥o-2pr -85
09- Jut -84
o8-Oct-85
18 Mur-87
05 -ray-87
31-aug- 87
05-Uce-87
19 fet-88
02 Jun-ES
15-Rug-B8
OF Dec-38

8




| AMEROSIA LAKE FACTLITY P RO S s e

O4 Phenols Pb  Pb-210 Po-210 Re-226 Re-228 Sb Se S04 1%
Date (mg/l) (ma/l) (ms71) (pCifl) (pCis1) (pCiZi) wﬂrm m (ma/l) (mosl)
zzzes z

™20 TeC 1SS et vV In

06-Rpr-84 2895 756
30-0ct-84% 3405 7990
25- Jan-85 29T TV
25-2pr-85 3635 9026
13-8ov-85
14 Jan-B6
16-2pr-BS . o
0%- sut -85

08 -Oct-86 i

18-mar-87

05-way-87

31-2ug-87 y

85-0ct-87

19-Fcb-88

02-5un-88

15-2fug B8

BI‘B«-EB .

-




CUIVIRA RINING CONPANY
AMBROSIA LAKE FACILITY

wELL 32-42
Pepth To  Total  Spec.  Temp. Ag Al Bnions ®s B8  Ba Be Bengene Ca Cations Ca(03 o
Date uater (ft) Depth (ft) Conduct. ) P (msrl) (mg/l) (masl) (mg/l) (mgsl) (mgrt) (me/l) (mo/i) (mg/l) (mort) Cmg/t)  (mgrl)

06- Apr-B4 24.0 3.7 725 28 ¥y

30 Oct-84 %0 31.7 4725 20 7.9

25- Jon-85 2.8 31.7 3800 1.0 8.1

25-2pr -85 2.6 3.7 3525 12.0 8.3

13-Nov-85 23.1 31.7

1%- Jan-86 23.3 3.7

16-2pr-85 2316 31.7 3500 16.9 =

09 Jut -85 23.2 31.7 <560 270 8.1

€8-0ct-86 *n.0 31.7 4000 1.0

18-Mar-87 20.3 31.7 3380 11.5

06-May-87 19.5 31.7 3480 12.2

31-Aug-87 20.6 31.1 £320 Sz 7

65-0ct-87 20.7 31.2 w080 128 7.2

19-fer-£8 20.7 31.0 3900 20 7.0

02- Jun-83 21.8 31.0 3900 2s 74

15-Rug- 28 22.0 31.0 3675 %3 9

07-Dec-88 22.0 31.0 3625 2.3, 7.5

NOERILE . N5, e g




Date (mg/i) (mg/l) (mg/l) (mgsi) (masl) (mast) (ma/l) (mg/i) l-ﬂtA “", (mg/1) ul‘f!) (mg71)

€t

Co

Cu

¥

AMBROSIA LAKE FACHLITY
wEerL 32-42

Fe WCO% g

"3

06-apr-B&
30-0ct-8%
25- Jan-85
25-rpr-85
13-Nov- 85
14-45n-85
16-2pr -85
09-3ul -85
08-0ct-86
18-war-87
C4-may-87
31-Aug-87
06-0ct-87
19-Feb-88
062- Jun-88
15-Aug 85
67 Dec-88

362
238
144
218




CUIVIRA MINING COMPANY
AMBROSIA LAKE FACILITY

wELL 32-42
o%  Phenols Pb PH-210 Po-210 Ra-226 Ra-228 Sb Se S04 s Th-230 T0C 188 Unat v n
Date (mg/t) €mg/l) (mg/il) (pCi/1) (pCIZL) (ECAZL) (CIZL) (mgil) (ma/i) (mgZi) (mo/t) (poi/i) Geg/l) (merl) (masl)  (ms/l) (/1)
S8 TIVSVE IS = o sEsx = ==
06-2pr -84 5959 12988
30 Oct-86 3962 7276
25 Jun-85 zZn 6217 E
25-apr -85 38527 &6
153-Nov-85 T :
14- son- 86 i =
16-2pr-86 ' 4 '
09- sut -85 3363 6158
C8-0ct-BS "
18 -#ar-87
(6-may-87
31 - fug-87 2370 S87n
06-0ct-87
! 19 Fet- 82
; @2- sun-88
; 15-Aug-88 2960  S280

07 -Dec-88




O% Phenols Fb  Pb-210 Po-210 Ra-226 Ra-228 Sb Se SO 105 ToC : Unat R
Date (mg/l) (ma/t) (mg/i) (pCiZt) (pCisZL) (pCiZL) (PCi/1) (mart) (mg/l) (mg/1) (mosi) (pLi/) (ma/l) (ma/i3 (eg/1)  (me/1)  (we/l)

mmﬁm
AMBROSIR LAKE FACILITY
WELL 32-42

- - T—. et .

06-apr-86
30-0ct-84
25- Jan-BS
25-apr -85
13-80v-85
15-Jon-86
16-apr-85
09 5t -B%
@8-0ct-85
18-Mar-87
Co-may-87
31 aug BT
G6-Oce-87
19 Fen-88
02-yun-£8
15-2ug €8
O7-Dec-88

E
§

;
e



QUIVIRA MINING COMPANY
AMBROSIA LAKE FACILITY

WELL 32-43
Depth To Total Spec. Temp. g 2t Anions  As 8 B3a Be Benzene Ca Cations CaCO3 cd F

Date Water (ft) Depth (ft) Conduct. (<) PH (mg/l) (mg/l) (mg/l) (ma/l) (ma/i) (mg/i)  (mo/U) (mgrl) (mgrl) (mg/l) (mg/i)  (ma/l) R
L2 S 28 2= 2 =3 N
06-2pr-24 15.3 2.0 5200 15.0 6.9 7
30-0Oct-84 15.3 52.0 5200 15.0 7.5 e
25-Jon- 85 1%.9 52.0 4050 75 B2
25-Apr-85 14.9 52.0 3900 1.0 8.3 g
07 Nov-85 15.2 52.0 =
13- Jon-86 15.6 52.0
16-Apr -86 19.7 52.0 L0060 15.0 i
09- Jut -8o 15.5 52.0 $000 5.0 7.4
07-0ct-B5 *15.6 51.9 4500 17.0
18- Mar-87 3%.2 5.9 4300 8.0
07-#ay-87 1%.6 51.9 4720 12.2
15- Jut -87 15.4 51.9 5400 5.3 7.6 -0.10 -0.10 0.005 0.60 -9.10 -0.10 09 -0.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>