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OUIVIRA' MINING-COMPANYj
'

AMBROSIA-LAKE FACILITY
y

' ' , ' CORRECTIVE ACTION PROGRAMS:
?

<

[. License SUA-1473

K '

j.s '.I.' Alluvium Unit'
~

N . .

[, A.. Corrective-Action' Plan

. *

The. . alluvial material found within the Ambrosia Lake mill
1

V

; facility area. is characterized as consisting of a very' fine. :

|' grained- sandi .containing-an intermix of clay material with an
'

!

L

g . 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
.

1

evaporation rate for the Ambrosia Lake area are 8.8' inches and
.

54 inches respectively.

L Groundwater monitor wells drilled in areas away from the mill

facilities and mine- water discharges confirm the alluvium is
.

o> still a dry formation where unaffected by mining activities.'

n

Such was the case for the newly drilled alluvial monitoring

(1)
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1 well- .30-68. This' monitor well was drill-for NRC to establish
6 background- constituency levels in accordance with license

-condition #34. The well was drilled approximately 300 yards

I north, northwest of Section 30 West mine shaft, away from any

mil 1~ or mine discharges. The well was dry confirming the

p ' formation had been originally dry. Information about this
i.

well was' ' presented to NRC on-December 2,-1988 and'is hereby

referenced for inclusion into this submittal,

i-

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

sceping into- the' alluvium. The approved remedial action plan
;

I

was designed to prevent further tailings solution seepage from

entehing the alluvium. To accomplish.this, the AOD called
i

for :the construction- and maintenance of an- " Interceptor

Trench"- and discontinuing the use of unlined tailings

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

L The purpose of the interceptor trench was to intercept or " cut i

|
t

off"' the source of the solutions to prevent further movement
'

of tailings solutions into the alluvium and to create a local i

hydrologic gradient back towards the trench. This gradient
a

causes the solutions in the alluvium to the east (otherwise
down gradient) of the trench to flow back or be " pulled back "

towards the interceptor trench, where they are recovered and

removed from the unit.

(2)
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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>

i

and its cross sectional cuts as it exists today are presented !
i

in Appendix A. ,

I
\.

I

In addition' to preventing down gradient migration of tailings

solu'tions- 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 1
& !

'

the interceptor trench, has been- reversed from its normal

easterly direction, to a westerly gradient. This reversed ,

3

gradient is caused by the dewatering action of the interceptor
,

trench and the- recharge of fresh, uncontaminated water along i

L the eastern mill perimeter. In essence, a " push-pull" system,

1with 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.

(3)
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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
p

-in- 1984. As clearly indicated on the cross sectional map

presented = in_ Appendix B, the current hydrologic gradient along

_'each ~of thel 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
8

unlined evaporation Ponds 4, 5, and 6 are being flushed and

I . swept | back towards the interceptor trench. This westerly
|

sweeping and flushing action moves the contaminated solutions
;

underlying _ the reclaimed evaporation ponds, to the interceptor s

tre'nch where it--is collected and pumped to lined-evaporation

ponds.

i

As a result of this action, the concentrations of indicator j

_ parameters such as TDS, SO , and C1 in some alluvial monitor4

wells- initially increased. This was caused by the westward
q

movement of fluids with higher levels of contamination passing .;
i

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

. ells, the indicator parameters are now decreasing inw

(4)
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' . concentrationi as the' fresh recharge water from the NPDES

drainage system continues to flush the areas underlying the.
...!

n . evaporation! ponds 4, 5, and 6. The findings indicated a

I gradual. clean up of the area is occurring and will continue

#c' due to the presence of the' -interceptor trench, Graphs

|| supporting this conclusion are presented in Appendix C. i

l
y

1

Due to the configuration of the interceptor trench, it is'not -i

currently possible to accurately determine the volume of

solutions being recovered. from the affected alluvium. !

However, it is estimated that about 50 gallons per minute are- |

|being drawn back into the trench from the alluvium. In order

to' better . quantify a recharge and collection rate for the. '

. alluvium,- Quivira .is establishing 'a Parshall flume and flow

recorder station- in the drainage channel just north of

' evaporation . pond- 9. This, combined with the NPDES outfall

flow records, will enable Quivira to better quar.tify the |
:!

recharge and to the alluvium from the recharge creek. The

locationLof 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.
!,

(5)
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|_ Quivira' believes the data collected to date demonstrates the

i7 . current collection: and " pump back system" using the
'

L
; interceptor trench will -prevent future migration of tailings

" , solution- into' the alluvium while removing contamination.

tc through~-the sweeping:and flushing action of the clean recharge
y

'ater from the NPDES drainage.w

To -develop _ an-- estimated a time frame to effect cleanup,
, ,

_

proposes to perform arious tests including pump tests
'

a 'Quivira|
to- obtain permeabilities, development of gradient maps, and

,

. establishing- retardation coefficients for various hazardous

constituents. . This information along 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/1, barium = 1.0 mg/1, chromium

0.05 mg/1, lead = 0.05 mg/1, molybdenum = 0.06 mg/1, nickel=

0.06 mg/1, selenium 0.05 mg/1, silver = 0.01 mg/1, and==

:

(6),

-



_ _ - _ - _ - - _ _ _ _ _ _ _ _

16
!

..

natural uranium 0.06 mg/1. y

!

B. Delineation of Contamination Plume
'

F

er The. areal extent of contamination of hazardous constituents in .

.i
the alluvium will be delineated by three means.

.

/

ji .

|
First, Quivira will moniter existing alluvial wells. Each of [

these wel3s Will be campled twice and analyzed for the
r

following constituents.- -

<

Parameters: arsenic, barium, cadmium, chromium, cyanide,

lead, mercury, molybdenum, nickel, selenium,

silver, beryllium, antimony, thallium, gross

alpha, radium 226, radium 228, natural uranium, e

thorium 2? ; icad 210, chloride, sulfato, pl! and

specific c<aductivity.
,

The alluvial monitoring wells that will be sampled under this

program are:

30-68, 30e53, 30-46, 30-47, 30-48, 30-04, 30-49, AW-1,

31-05, 31-63, C-3, D-4, E-5, 31-65, 32-01, 32-02, 32-50,

32-41, 32-42, 32-43, 32-51, 32-52, 32-58, 32-59, AW-2,

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

| Second, Quivira will sample selected ventilation holes and

(7)
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shafts at Section 17, Section 19, Section 24, Section 30,

Section: 30 West and Section 33 mines. The following |
1

ventilation holes 'are- those.are scheduled to be sampled once- ,|

i
pending access and safety considerations.

:
, <:

Section-17.- sbait, ventilatiot,holc 7 i
"

g :

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

' Section 24 - venti 36 tion hole 24 .

k i?

..
Bection'30 a ventilation holes 2, 4, 5, 6, 7, 9, 10, 12, 14,- '

'

iTV
'

-15, 16, 17

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

.Gection 33 - shaft, venthole 1
'

Third and finally, Quivira will drill five new alluvial

monitor wells. to. help delineate and further define the water

' quality 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 key

parameters- to indicate the extent of the contamination plume.

This data will be summarized and submitted to NRC by

LJanuary 1, 1990.

(8)'
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C. Additional Submittals
:

!
,

(ji In accordance with the requirements of License Condition i

Y 34 (B), Pnemgraph 2, Ouivira has attached the analytical |
%, .'

.

>,

i 'resu2ts. from the additional samplitig of alluvial background-
,

well 5 03 for use in establish!.bg baseline water quality j
,

cencentrations. The analytical results for this well are
'

4

.
! Aisted Tn Appor. dix E. Quivira is also submitting available

| . alluvial well data collected since 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.

D. Concerns From the March 23 and July 19, 1989 Meetinas.

k

Quivira attaches in Appendix 11 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.
,

(9)
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, II. Tres Hermanos B Unit

,

A.-Corrective Action Procram

6

.

- This unit is the 'tiddle of three sandstone lenses within the

[ Mancos . shale. Theso sando are characterized as consisting of

fine grained material wit.h low poroaity and permeability

i outside of fracture zonas. No water wells hr.ve - been

constructed within this unit beforo or sincu mining and
,

!

millit,g activitics comnsuced within the Ambrosia Lake area.

.

At the Ambrosia 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.

L

__

During the operating of the Ambrosia Lake facility, numerous

studies have been performed on the various lithologic units

including the Tres Hermanos B sandstone. These studies were

performed to determine the effect dowatering 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

(10)
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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 -,,

7

I Fellow up Work On Bedrock Plumes, Vent Holes, and Alluvial
i,

If Interception . Trench";- and "Ledrock and Alluvium Monitoring '

y[! plan". These studies were previously submitted to NRC in the i

October 19E6 submittal entitled " Tailings Stabilization

Report, License SUA-1473, Docket 40-8905, Volume II". Quivira

wishes to reference these studies for inclusien into this I
,

i

submittal. !

,

The conclusion drawn from these studies indicate mining

activities have created a large low pressure trough or

hydrologic depression within the mining region. This low j

pressure trough acts as a collection point for seepage from ,

those ~ formations which are intersected by mining activity.

This includes the Tres Hermanos D 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

(11)
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the impact caused by milling and mining activities and the '

i relationship between the two activities.

.

The- 1983 " Ventilation Hole Sampling and Confirmation of i

b6 , Drainage of- the ' Dakota and Tres Hermanos" survey was
b' .

J
!

"

commissioned to determine the impact ot Quivira's tailings

P impoundment and the effect ef the low pressure trough. The
L 1

included- a visual it.spection of ventilation holes downp study.'

'
dip from tho tailing impoundment ares. When floti was

encountered at each of the ventilation holos, water flow

measurements were made arid 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 lined evaporation ponds. The

dewatering trench is also providing some dewatering of the

(12)
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tailings. Currently, about 28 gpm is being recovered from

I pond 2- tailings material and pumped to lined evaporation
L

ponds.

I 1

L
I

,

'. Although drainage from these piles vill continue for some,

b time,, no new tailings will be placed on pend 1. All future

F use of pond 2 for new tailings will be restricted to tailings,

p associated with oxisting commitmente for processing seme

limited volumes of source material. If conventionn3 mil.linrj j

..*
is resumed at Ambrosia Lake, the new tailings from that

operation will be placed in a lined disposal cell constructed
.

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 groundwater 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
i

(13)



been all but eliminated. Additionally, as prior studies have

demonstrated, the down dip low pressure area acts
p

simultaneously as a control, a collection and a removal point

for any continuing seepage. Therefore..Quivira believes that

9
,

the current- "pum[ back" and ': collection syatam" is justified,

,

L and prodent sines it is already in plac(. and removing

contamination from the various geological units. j
i

3hould it become necessary to terminate the collection and'

pumping systems at the section 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 levelr, 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. j

f
!

(14)



In conjunction with the pump tests, Quivira proposes to
i=

determine permeability from the pump test results, _the

development of retardation coefficients, and the construction"

J: of gradient maps to'detarmine a time frame to effect cleanupr

k; x,_
i

''

of ' this . unit. Thia information will be presented to NRC by
'

b ~ April'1, ;.930.

J Quivira be31 eves the croposed corrective action plan combined
don ,

J . with continued ground watar menitoring aro appropriate
o

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/1, barium 1.0 =

mg/1, . cadmium = 0.01 mg/1, chromium = 0.08 mg/1, cyanide 0.01

mg/1, lead = 0.05.mg/1, mercury = 0.02 mg/1, molybdenum = 0.08

ag/1, nickel = 0.06 mg/1, selenium = 0.04 mg/1, silver = 0.05
i

mg/1, beryllium = 0.03 mg/1, antimony = 0.05 mg/1, thallium =

0.05 mg/1, gross alpha = 21 pCi/1, combined radium-226 and 228

= 7.4 pCi/1, natural uranium = 0.02 mg/1, thorium 230 = 2.2

pCi/l and lead-210 = 0.9 pCi/1.

i
|

(15)
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B. Delineation of Contamination Plume j

j
l

i

The areal extent of contamination within the Tres Hermanos B
'

V
. formation- will be delineated by monitoring existing Tres

'

'

[[/f itermanos ,B groundwater. walls and updating the 1983 vent 11ation i

;1
~aV

' hole monitorind survey by resampling selected ventilation ;

7
holes on Section 17, 19, 24, 30, 30 West and 33. Quivira will

also drill one new Tres Hermanos B well to better define the !
,

extent of the contamination 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
1

(16)
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Sections 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 r>afety
,

3e considerations.

gA
a- p.

'

Fection 17 -shaft, ventilation hole 7
o n:
', 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, 5, 6, 7

Section 33 - shaft, venthole 1
'

Besides the monitoring of existing monitoring 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 Her.nanos B wells is 36-74 Trb. Itsp

0: location is shown in Appendix D.

1

The results of this sampling program will be added to the

existing data base and graphs will be prepared for key

parameters to indicate the extent of the contamination plume.

This data will be summarized and submitted to NRC by

January 1, 1990.

(17)
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I' C. Additional Submittals |

Quivira is also submitting available Tres Hermanos B well data i

collected since 1984 in Appendix I.
I

S!
'

g-

Q D. Concerns From the March 23 Jnd July 19 ,,1989 Meetinag,4
p

I '

Quivira attaches in Appendix H its commer.ts pertaining to NRC |
:

and .NMEID concerns ' stated- in the meetings held at NMEID

l' offices in Santa Fe on March 23, 3 989 and July l'), 1539 at the
r. - 7

Ambrosia Lake facility. 'Quivi ra 's comments are indexed to *

,

match the concerns outlined within NMEID's April 3, 1989

letter.

III. Tres Hermanos A Unit

A. porrective Action Procram
,

This unit is the lowest 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 lithologic units

(18)
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including the Tres Hermanos A sandstone. These studies,

include; " Computer Simulation of Ventilation Hole Drainage of
,

the Dakota Formation", " Ventilation Hole Sampling and

Confirraation of Drainage of the Dakota and Tres Hermanos
<

' Fo rmationc", " Assessment of contamination In The_ Dakota and
- Treu' fHormanos Formations 8' , " Electric Analog Modeling of

Tailings Scepage, Ambrosia La!:t, New Mexico", " Response To'

NMEID Questions and Comments of. Sept. 26, 1983 - Follow up

q Work Gn Bedrock Plumes, Vent Holes, and Alluvial Inter ception

"
Trench';, and "Bedreck and Alluvium Monitoring Plan". These

studies have been previously 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 SD 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

(19)
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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 !

+ .
,

gef .be prepared and submitted to NRC for rt; view. |

L
,

The Tres Hermanos A point of compliance is uell *.11-01 Tra,

with .the- background concentration being recognized in well,
,

.33-01 Tra. The following are the current site standards for
'

these wells: arsenic = 0.05 mg/1, barium 1.0 = ag/1, cadulum =

0.01 mg/1, chromium = 0.09 mg/1, cyanide 0.01 mg/1, lead =
#

.

0.05 mg/1, mercury 0.002 mg/1, molybdenum = 0.03 mg/1,=

nickel 0.05 mg/1, selenium = 0.03 mg/1, silver = 0.05 mg/1,=

beryllium 0.01 mg/1, antimony = 0.05 mg/1, thallium = 0.01= '

18 pCi/1, combined radium-226 and 228 =mg/1, gross alpha =
i

5.0 pCi/1, natural uranium 0.01 mg/1, thorium 230 = 4.3=

pCi/1 and lead-210 = 4.14 pCi/1.
,

,

i B. Additional Submittals

..

Quivira is also submitting available Tres Hermanos A well data

collected since 1984 in Appendix J.

C. Concerns From the March 23 and July 19, 1989 Meetinas.

Quivira attaches in Appendix H its comments pertaining to NRC

and NMEID concerns stated in the meetings held at NMEID

(20)

. - . . -.



, ,

.

;,

!
'
.

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,

en ' -

EQL 6

$$ j.,h,? b' IV. -; DatatD;2 nit ;
| ' '

'

jE -

, , r,

;;
'

,

NR'
[i LA. ,- SpIrggtive Actier, Proarj|gp,

#m

t

E 'The Dakota formation 14 described as a uundstone uni'c '

deposited over. an~ crosional surface developed on thn Brt. shy i
e

Basin. The unit is' dipping to the' northeast.at 3 degrees and.,

characterized as a fine to medium grained, clean sandstone

with ~ fair.'to good permeability. 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. I

t

. Jus 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 workings, 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

'

(21)
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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 evaporation pond 8. This was confirmed with the

: drilling of Dakota well 36-06. This well contained evidence
t

L of contamination while Dakota well 36-05, 250 yards to the

b -

no signs of contamination. Information aboutwest had shown

.well 36-06 was presented to NRC on December 2, 1988 and

Quivira wishes to referenced this earlier submittal foro

inclusjon into this report.
,

The studies indicate that tailings solutions migrated into t

this unit 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 40-8905, 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, unlined ponds 7 and 8 were emptied of their solutions in. i

late 1983 thereby eliminating further recharge by the tailing

solutions. Pond 8 has since been reclaimed to comply with 10

(22)
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j CFR 40 Criterion 6, topsoiled and revegetated. The dam on
H -

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

- pond is currently scheduled to be reclaimed in 1990.

In addition to the AOD, several studies have been, performed on

the various lithologic units' including the Dakota sandstone

unit. Thene were performed to determine-the impact from the

',, tailings impeundments v.nd the effect the hydrologic depression-

['' .e ' created by the mine Loafta nnd vent" holes has on the movement

of those solutions. The threr main studies include " Computer'

'dimulation of Ventilation Hole Drainage of the Dakota

Formation", " Ventilation Hole Sampling and Confirmation of

i trainage 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
m.

for those formations intersected by the mining activitics,

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

n

(23)
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in areas near the ventilation holes and mine shafts. I

:

:

! As such, the contaminated solutions within this formation are ;,

i

f
,

being collected and removed by-the mine collection and pumping

systems into lined evaporation ponds. To develop an estimated
f

tine- frame to effect clean up for this unit,-Quivira proposes
''

to perforia pump tests to obtain parmeabilities, develop
q.

'' retardation coefficients, and to construct of gradient maps.
,,

Tho estimated time frame for cleanup along with the test
.

information will be presented to NRC by April 1, 1990.
,

:

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
3

ishould 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
s

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

(24)
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|. : and 30 West mine shafts and ventilation holes. We believe

that this program together with continued monitoring of the

Dakota wells and the ongoing hydrological tests contains the

necessary einments to prevent further contamination of this

unit, provides a collection system for the removal of
t

contamination, and results in the efficient use of an
,

available and in place program.
p
!

Should it becomes accessary to terminato pump!Ag at the

Section 30 and 30 West mines for economic or other reasons
L '

. prior to groundwater rostoration of the unit, Quivira will

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 boon reduced to an acceptable levels,;

Quivira will submit an alternate plan for NRC review on

continuing the clean up of the formation.

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

0.10 mg/1, barium = 1.0 mg/1, |for these wells: arsenic -

cadmium 0.01 mg/1, . chromium 0.05 mg/1, cyanide = 0.04= =

mg/1, lead 0.14 mg/1, mercury = 0.002 mg/1, molybdenum ==

0.06 mg/1, nickel 0.03 mg/1, solenium 0.04 mg/1, silver ==

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

(25)
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thallium 56 pCi/1, combined0.01 mg/1, gross alpha= =
;

l' radium-226 and 228 5 pCi/1, natural uranium = 0.02 mg/1,=

thorium-230 = 2.3 pCi/l and lead-210 = 1.9 mg/1.

,

B. 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 selected ventilation holus in sections

17, 19, 24, 30, 30 West, 33 and drilling of two new Dakota

wells to hcip -define the wantern and 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 monitor wello that will be sampled twice to

provide additional data for establishing the areal extent of

the plume include:

5-01 Kd, 5-02 Kd, 1-01 Kd, 17-01, 30-02, 30-48 Kd, 31-03
;

Kd, 32-45, 32-51 Kd, 32-52 Kd, 25-01, 36-01 Kd, 36-04 Kd,

36-06
,

1

The samples will be analyzed for the following constituents:
|

,

(26)
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arsenic, harium, 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, sulfete, pH and '
,

specific conductivity.

'
The following selected ventilation holes and shafts at

Sections 17, 19, 24, 20, 30 West and 33 will be sampled to-

help delineate the plume. These selected holes and shafts are -

a scheduled to be campled once pending access and safety
,

co!miderations.
i

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, 5, 6, 7 .

Section 33 - shaft, venthole 1-

Two new Dakota wells 24-76 and 31-75 will be drilled to help

define the western and eastern extent of the plume. They also
1

will be sampled and analyzed for the parameters previously'

' listed.

1'

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

existing data base and graphs will be prepared for key

| (27)
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parameters to indicate the extent of the contamination plume.

This' data will be summarized. and submitted to NRC by
;-
! LJanuary 1, 1990.

C. Additional Submittals

,

[ Quivira is also submitting available Dakota well data
?

|
collected nince 1984 in Appendix X.

,

- r

I '

D. Concerns From the March 23 and July.J9. 1989 Meet (ngg.

r y
'

l ::
'

,

Quivira attaches in Appendix H its comments pertaining to NRC i

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..

.

(28)
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SUId7TY UOND ESTIMA'ITS -
'

1 - ' *

. hh. GtOUNIMATER 00RRECr1VE /CTION PROGlW1
1st>tosia Iake Facility, New Mexico*

Estinated
'. - Cost-S

.
,

..

, ' -
.

' Non-Iteoccurring costs '
-

I.
. ~ ,

> A. ' L Drill & conplete 2 Alluvial wells'

(2 wells)(60 feet deep)($12/ft) S1,440 ;
m tg)

'B. - Drill &' completo .1 Tres D wil'

-(l'well) (150 feet deep)(S12/ft)- -1,800-
-

<t - 1% ,

m. C.' Drill &'conplete 1 Dakotn wil ~j
,

.d - (1.we n )(350. feet deep)($12/ft) 4,200 ~

g: ,-
n al !/Wj! s - %. - Drill' (, conplete 1 additional wil

.

E
fr/;74 (1 well)(250 f'.et deep)(S12/f t) ,3 M - ;

,

vm.; ..

it kl ' Subtotal - $10,440 ' |
'

m,2

?

*

u .

"_;

- i
. ,

.

4' LII.- Maintain Alluvium Interrcption Trench

. A .' Labor. S12/hr x 32 hr/yr 384 -

. . i
*

B.. Power (13HP ptrup)(SO.067/kwH) ,

-(8760 lir/Yr)(0.8 load factor)
'

-

(0.75 oper factor)(0.746 Kwll/ IIP) 3,415 ;

C. Maint Parts & Supplies / year 500 ,

4,299 *-

Subtotals. (S4299/Yr)(15 Yrs ( }) 63,435
|

, ,

?

!

:.

.,

(1) Based on estinated drain.ago period for tailing Pond 1.
,

n i

.. .(29)
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'

p 3 [_ ,

b _
i

'

{. , i 7
,

<. Estinnted -
Cost-S-, ,

.L;. - .111. Pond 2 Pmp Out' System -
,

j* ,s

|A. Labor'(S12/llr)(16lir/Yr) .S 192 :
'

'

>-
.;;#

'

B. Power - Transfer Punp.
*$, ,i- -(30llP pump)(SO.067/Kwll). ,

~ (8760 lir/Yr)(0.8 load Factor)'4 *'
,

'(0.06 Oper Factor)(0.746 Kwll/llP)- 630'

.
.- ;

.

:n _ C. Power -1 Pickup Pump-
!,N . (5HP)(SO.067/Kwll)(8760 Fir /Yr)'

''

I'
d (0.8 load - Factor) -

y;7 | .

(0.5 Oper Fac)(0.746 Kwll/llP) 876 :
. ,

k" ( x _ * '
"D; Maint Parts-& ' Supplies /Yr 500 s

T T96 '|~
-

<,,
,. , 'w+ .. ,
.f , 9 Subtotals' '(S2198/Yr)(2 Yrs 2)) S 4,396 |

V
' .;

, , .,

a* *; < c

,e .

s '

!

s-
-

,R
-

'

,

,

,

;IV.- Tninsfer Solutions Pond 9 to Section 4*

j

A.- ' Labor (S12/ilr)(3211r/Yr) 384 y

'

fa: - LB . - ' Power ( 4011p)( S0.067/Kwh)
,

~

?

.(8760 lir/Yr)(0.8 Load Fac) |
'

'

$ :(0.5 Oper Fac/0.4 alloc)- ;'

. (0.746 Kwll/Ilp) 2,802_ 'i- 1:6
i

-

3 -C.- ' Maint Parts & Supplies
,, ,

# .(S1000/Yr x 0.4 alloc) 400 g
'

3,586
'

L

M Subtotali (S3586/Yr)(15 Yrs) 53,790 .

, ,

ti
#

,t

'

-(2)- Renoval of the punp out system will occur when recontouring of Pond 2 |
begins-in 1991.jj ,

i

<

b h. L

&

i

f- (30)
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Estirrated'

'' ' s .V. - 1 Maintain Limitod- Ptssphack Systan - Cost-5
at Section 30 & 30W Mines for- ...

' Tres flermanos' B and Thkota 1bnistions
.a . -

it'
A'. , LInstall 40 LIP Punp in Sec. ,30 & .30W shaf ts . ,

'

m ,

y, ' ; (2',purps 'at S6000 each)- S 12,000 -'E

4
-

;

B .~ . Maintain Purping Systems

; ' 1.. Labor-(S12/llr)(4ltr/Mo/Minc)
f/ : :(2-Mines)(12 Mo)- S 1,152

|r

- 8 - 2. Power (2_ units)(40 lip /ut )- l
( S0.067 /KwH) { 8760 'llr/'ht)

#pg[ ' (0.9 Load Fac? (0.95 Oper Fac) ' ,

'

- ( 0.746 Kkil/1,p) 29,948=,,

tiq. , ,
.

;|:# r 3. J Maint Parts t Supplies . .
_4,000

#

(2. units)(S2000/onit/Yr)- @^ g ,, S35,100' c!se;

I !
O Sebtotal:1 (535,100/Yr)(10 Years ) 351,000-

3;.

L $

1

-l

- VI.. Selected Monitor Well Ptstping
'

A.. Install Monitor Well Pump Systan
:(4 ptarp _ systems)(S4000 Each); 16,000-

B .- . Maintain Punping Systmis
s

.

- 1. - Labor (S12'/llr)(2iir/no ea)~
.(4 units)(12 Mo) 1,152

c
" '2. Power (4 units)(3/4HP/ut)(SO.067/Kwfl) .

(8760 Hr/Yr)(0.9.. load Ibc)
(0.5 Oper Fac)(0.746 KwH/ IIP) 591

3. . Maint Parts & Supplies
(4 unite)(S200/ut Yr)- 800

;, 2,543
Subtotali, ($2543/Yr)(8 years) 20,344

,

,

' ' . ..<

f. , .

f

.(3). Based on' estim1ted cleanup period for Tres Hentunos D and Lbkota
0" formations.
, ,

?

|

E (31)
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'I.'g 1

-

'

St 4' ,
,

iU
,. .,

,m
,

*

. Estimated"
.

Q L VII.e Monitor Well Sanpling & -Analysis

; A.' Alluviun; - ( 6 ' wells )#' ' '

.

'g ;-
'

'
,

''

pf "

1F Labor'(S12/lir)(1 Ilr/ sample)
(6 wells)(S2|sanple/yr)

.

144 ;;,

2. : Asseys (12.sanple)(S248/ sample) 2,976
p: " ,

,,

--
' 3.- Misc.:Asscysi@ 20% of 1 &'2- 624 |p < - ,,

i . B.- ; Tres I-lernanos|A (2 wells) !
'

'

' .;
'

1.- Labor ($12/llr)(1 fir / sample)-- t
,

1

(2fwells)(2" samples /Yr)' 48
,,

; 2. |Asseys (4 samples)(S248/ sample) 992 '

g. q .j" 3.: Misc. Asseys @ 20% of 1 &.2- 208 :;

4
~

:,
.

b?,/x s C. . t Tres 11emnos B (5 w311s .6 vent nole) 9
'

~

.

1jyh iq" ' c ,
M4 '''

1. .Iabor;-(S12/ftr)(1 ifr/samp1h) j
144%% .(6 wells)(2- samples /Yr) L

.

2,976 ;[j ' 2 ." -Asseys-(12 samples)($248/ sample)
i , G.

-

i3. | Misc.|Asseys @c20% of 1 & 2 .624-'
- - i

.

v' ' ". 7
% .

.

w v
ID. Dakota P;rmstion-(6 wells)' {

j}
'

,
"

;
- "1,: Laoor ($12/llr)(1~lir/suple)

,4,., -(6 wells)(2 2arr.ple/Yr)
.

2,976
144'

26 )sseys (12 samplezHS248/samp'.e),

:. 3. . Misc. Asseys @ 20% of'1 & 2 -624
L -,

'

[i E. . Data Processing'&: Analysis $1000/Mo- 12,000s

24,480T
'-'

Subtotals - (S24,480)(12 yearsI4I) $293,760-

.

W .

h
b
1;

(? .

W ,

>
n. < 4

.(-
,

s
$ ,

g--, ..,

[.g - (4)- ' Based on Tres llormanos .B and -Dakota groundwater cleanup period plus two
''

L . years,
n

: 4. =

ty-

(32)h <

g -- .
''' . ..i l _



Q.:f m|. M.,. , j .W f ' [yF "", _ qA l
' # '* * '

<

..4. .y -

, ,, . , ,

},gr'4 y!U .m/ y , *<
,
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* o 1'', ~.zt? s;f 4 ', 9

pyQ,=o n;, > -
<

u 4 , g

'
,.

i g,
31 ;>

,, .

' $lDf.s~ ~ y .'
. .

, <
, , -

,

y j +o Estinated -e.. 4' ''

x i.. , v ,

' Cost-SMr ;
. .

, . "'

.3 .. f.y, ', VIII~. Plug' &- Abandon Monitor. Wells
; ,

,c - .m. :

'[.; m sgg4 | ( AQ ,! A11uvita dwells @ |S200/ea f -$1,200: m t

we p " . - , s

-I',000 d,
c

!B Aa jTres:Hermsnos B x 5. wells'@|S200/ea}
~ ',; * '

4

w,: ..y, #:
. . , . ',w. =_

~q1.
_ .

, a

W~ .f, N ',C.m
,

i < -
1 Tres,Hermanos A .2 Wells'@ S250/ea. 500

~ '

,

, . ,

.''
'

.

:
.*

g y t '"t \'. -

E- D. r,DakotaL- 6 wells' @_ S300/ea ' 1,800.'

.

, g
,, . . .
Cl )' .j'. ,

' '

.s .

t
3 s

.,

}n.ffy yf,.m
.

.. Subtotal. 4 4'500;''y, +

,

, m
y --g * ' -

| Subtotal I , VIII-
^)' 829,6657

[

f ' ' '
,.

hp f a * , . ' , : ,, ,
.

A

I[ n. jt a ' , ,' . Contingency [@l10%L 82,967,'

,y .y p . ; - - >-+

;, . pp ;p a _,,r b
.

' ' '

4 . ,
I #

g ,3 pA : v ,m/~ g ;.
. ,

' c. ~&(M
.

-

y4
. ... , , . .

.. .

y.A a.g '^ F, .. < ? Overhead 4?xofit ff 151_
,

136,8%" 2 '

v %m~Wy;W-
.. . . p -

. a :-; ' ' V T7'.'
r. ~ ;p e 4, .,
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; ye;

: :+
-
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115.0 ~. 7.5 : -

- >

.

25-J.sn 85 14.9 52.0 - 4050 7.5 s8.2:
,

.

$7,30-oct E4 15.3- '52.0 ' 5200. ,15.0
. ..

_

' ^
.'

25-Apr-85 14.9 ~$2.0 3900 '11.0 8.3 '
_

* -

07-mov- 85 15.2 52.0 ~
' N

13-Jon-86 15.'6 '52.0
' '~

''16 Apr-86 19.7 52.0 4000 T15.0
09-Jut-86 15.5 52.0 5000 ' 25.0 - - 7.4 ~ -

07-oct-86 *15.6 51.9 4500- 17.0- ~ *

15- mr-87 14.2 51.9 4300 8.0
'

a

07-Ny;87 14.6 51.9 4720 12.2'
15-Jul 87 15.4 51.9 5400 "15.3 . 7.6 -0.10 - ~-0.10 -0.005 0.60- -0.10 --0.10. 400: - -0.0010: Y
15-Ju t -87 14.6. 51.9 5200 14.0 8.2 0.06 ~ .0.29 -0.001. 0.62' O.01. '

' ~

-340 ' -0.0050 -
s- 29 Oct 87 14.9 $1.9 $500 12.0' 7.7 -

21.-Fre-83 16.6 - 57.7 4600 12.9 - 7.1 >
' '

02- Jun-83 16.8 57.7 - 4725 -9.7. 7.3 ,

15-Aug 83 15.7 57.7 5100 15.9 . 7.4
07 Dec-83 15.2 57.7 f.725 12.1 8.0
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CUIVIRA' MINING COMPANY

A*.BRC5tA LAaE FACILITY
L1 ELL 32-/.3

Ct C4 Co CO3 Cr Cu f Fe' PCD3. Pg K Mg Mrs Mo ' Na . mi . n't3 wo3

Date (mg/l) (mg/l) (eng/ t ) (mg/l) .(mg/l) (mg/t) (mg/t) (eg/t) (mg/() (mg/t) (mg/l) (mg/l) (eg/t) (pj/l) : (awf/I) (mg/L) (mg/t) (arj/1)
B 22 2 3 E = 3 3= === $ 2 223 3 8222 22 333 E23E23S=s =E 25 3=23322222223=3313232233E220222 2 22=2sE9ESS ESE23=23= E S=3 =2LE3= =SE=Es tB SS2= =3 3332=2E= Set 32 2222 =3333SE f =2SSELSES 2 2#2

06-Apr-84 55
30-Oct-84 71 3
25-J.m-85 69
25-Apr-85 279

*
07- nc e- 85 :

*13-J.n-86 .

16-apr-86 ,' ' ' M
09-Jul 86 352
07-Oct-86 *

1S-Rar-87
67- nay-87
15 Jul-87 487 -0.05 -0.10 -0.10 0.3 0.80 106 9.0 515 0.12 -0.10 651 -0.10 22.3 110.0
15-Jut-87 503 -0.01 -0.01 -0.01 -0.3 0.17 90 -0.0002 7.6 494 0.13 0.15 755 -0.01- 36.0 1.9
29 Oct-87
2'.-Feb 88
C2-Jtn 63
15- Aug-83 446 .

G7 0(c 83
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-
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<
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@ .

-Pb'' -.Ptr210 Po-210z Ra-226 Re-228E.-ste J. se : - sot. . tes :- ' t.h'-230 ' :. tot ' i iss , ~ tm' et .,.. y ? In i ~
4

#
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'Date :(og/t) L(mg/l) (ag/t) . (gi/t) (pci/t) (pCl/t) (pci/t) (og/t)f (ag/l) - (ag/t) T (ag/t) firCill) (m9/t) (89/t 3 I (ag/t) ' --(eg/t) - (ag/t) .
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QUIVIRA MINING COMPANY .-L

fAf4BROSI A L ALE FACitITY

IEtt 32-50'
, i

.

Depth To- Totat Spec. Temp. Ag At Anions As 8 Ba Be Benzene Ca Cations CACO 3 ' Cd

Date water (f t) Depth (f t) Cerduct. (c) pH (sig/1) (mg/t) (mg/l) ' (eng/t) (mg/1) (sv3/t ) (eig/ t ) (sx3/t) . (eg/t) (eg/1) (rg/t) (ag/t )

S 32 3 3 3 3 3 3 22 8 3 2 22233 323S3 == 333 33 3 3333 33S =333 333 E 3E223223 22222=S==22232333 222335233235 3333 EE233333 2 = ==2 3:3= = 3 382 328 222232= 22 23 2 3 ==32 33 32E2 3232 32222 3232 3E =32 32

06- Apr-84 37.8 91.3 5100 12.5 7.3
31-Oct-84 37.8 91.3 5100 12.5 7.4
02- F eb-85 39.9 91.3 4650 11.7 7.3
25- Apr-85 38.4 91.3 4175 12.0 8.1
.13-sov-85 33.2 91.3
14-Jan 85 33:1 91.3
15 Apr-86 37.1 91.3 4000 15.0 ,'

07-Jat-86 33.0 91.3 5000 23.0 .7.9
CS-Oct-86 37.0 90.9 i.500 16.5
18 M r 87 36.1 90.9 4490 12.5
Lo-ray 87 34.3 90.9 4750 14.2
01 Sep 87 35.5 95.6 4790 14.2 7.2
G6-Oct 87 35.5 95.6 4800 14.2 7.0
19-F(b e3 3?.9 94.7 4500 12.0 6.3
02 Jun-8S 34.9 90.7 4425 12.9 7.0

_

15-Au2 ES 34.6 94.7 45G0 14.5 6.4
67-Lec 83 34.6 94.7 4325 12.0 7.0 -

.

.

W . -



. - A 1. 4Jw.oggs O nsing' g eg-w' %:ng
:ces m ; e - ; w

' 7.d::en ~ . ,g?W:n@ wry' - .w wv c#p w~.evm.s c . , a w .v. x W =|OM .g'
. s _:. q

# qPv gu.,.i,@.J m g V :n.
.w.O S : . ;-m 3c %. .,g.c

c%.y;,1 % (:n T Q R &g)qh. i .vk. s m i,
- e@,@k

w. ;' % 7.
-g- gm e n i ~, .g: n .?-a-

m: c.9'M'' Eg:.n:., 7
,'~ ;.xn,yy:w ::

~ d_
( g:;.

,, , y A. g ..,~;, i.
.p.F.Mu m&, ;W a.M'* ,

; 7

M' i . A 4' ' 11
'4 .j s . g%;3 .

- - .,.2-w m.#.-;3

m .

* , ,- - . s -
-~ M 1:Gr mw-g^

, ,y N r:.. n ,..3. - '-p%d 6 #_ M2 '~ . , . ,W n . s- 4

'
" 'V

y - . ?. J'':e.i.s
->, , . , . ,

u,.- w , .,n"'
, 4

" ''S + . * 5 r . + W-& 4D

.WM,% &" !% ; 1:n MM' -s"
-

, M, n ,*.m.n' ?m) @"e~=- ' -'F'-
-4

' '~

. . . Qx; , +/. m ~,
,

m ;j. i , y ; -.. .m .:73-

.

6ye .+, - ,sm. -; m.. ;. g s, ,+y. .>
u .f

-x ,. m,t~ mm, t- ,. jw j __ ~.,,,.A
y;e

.

. 3 .,/. r< ~n - .r. u,,- ~- vry
pg;=. .n+ .

-:g.x .7', .s.
W. yr, .y ; 7, _ .

-

yw;g ' '
, . - ' .* , _ - - - ;- _t) ;- . . . .

, , ..
i ,

n --= ,: ,' f ;4 _'~. <
~: ;

.?y''.' __'1--
g.; %

y .
', 349, u;_

_

~mgp
,' ,, ;,9, p_m,y., . ' R,2;gx, .

; ' ft , -

7t......---
-

f: 'Y, ' s
~

' y?' ' M .,q.1

. |s. % - ,
'

a
. i ..

'
<y _ , , ..m ;- - <-*'W~ 'Y , ". . .,' , , , ,

~:~
t'

n .:

m -

h :Y,$ ** -
.

Wn.
., |,,, .L ''' ' ~ ? L . _ _ ''1

-'
,, " ,

Y ,g + &'fQ
'

.>.: ' *
: nq~

C.o; - *
,g -- - "..m ,

_
< .e . r '';' , a .

'

-

-(:..,.
.m ' , < . +W

., fg;
# , *.ae.. ' ~r,- -.;''.

.s._ . '.
4,'' .-..,.,,g,~

. - ,

.

m. . , < ,~ . . " , - , ~, (:;
*

'. - -

.o_.''
< v:

",g y '1 --

, c ,. a s
_ ]'

.
.y,

h - , NL ^ .. . s e.
.

, ,
-

,.

,. >n-- - v ~ ~> q,;,
- < +

m,
. . c". - . .e ; , _ , ->* -w i

. . , ,- , ,u-" "' b ../' .,
q ,

+ .v~.2-~
,- " ' , ',, 3

i.r-

.f -

, ' u - 7 _ .y
+ ., , ,p

; ..y . ,7 '
-

q__ ,.,

-
~+~ SUIV!RA MlWING CG4PANY

s: - J,
~

4 : t y ,

_E
1" ,,

-
- 7.l, . angeOS. : A.' LAKE ' F Ac.t Lin : W ;- m - L , . . ,

,

- ,T' ','

W '
,

' "
=~ _ .

*-- a ~
. ~. ,

wet.t. 32-501
'

,
_

. - - , # - t_ :.
..''w

,f_ b, ,e. ..
S s ~ '' , ) j *,9,

~,%,,,..-x:q'
'

h -
_

- *Ct J C4L Co J J CO3 - - Cr ' ' tu: - F: '1 Fe 7 ' NCO3 5 ', hg : . O W Ms .,
.. |- .- . r

, (ul' 'L Mrt, ' Me " , c. Na_ ; ' un3 ' , , .(,a0374;
,.

>
. [g

;_
Date - (ag/t) (mg/t) , (ev.1/t) .'(mg/l) :(mg/l) . (og/() f (og/1) ,. (eg/1) (og/t) ((mg/t)| .' (og/t{(eg/t) {(og/t)f (eg/l)3(ag/l) 0 (ag/l) ' (ag/l) 4 (ag/l)) '

.=========.3===========================================================w=========================================================================*=*<-%
3. , mE. , 2

.3- 06-Apr-84 '467
.,e

' * '

71
_ . -u + . ;

..;, . > "

31-Oct-84' 610 - ~

'

s ~

,
- n ,

, --.e - - s
,

02-8 etr85 820- - -

7.:c
' ~ ^

1 . -

, ,

.g$.spr.85- _ 771 - -

"
- %

'

13 mov-85
.. _ ...

' - j- f.

'
-- * .

.- . - - - u
4 nrt
e

,
, *14-Jan-E6

# .*
.

a,.

15-Apr-85 '-
, - - ,

'

.E. e
- DC . . :og-Jut-86 825 . . . -

.

-
s

~" ' N.3
"

-

. 03.Det-86 -

1m
*

18 +ar-87 ' ~ W. : 3..n

3 J
'',Cb +ar-67

01 - sep.87 867 - 2:1
05-Oc t -37 . ]r19-R b ES '

~

' :IN-

.302- An- 83
~

<

=4

15- Auj-83 851 -

M'%
_

i .;

_ ,

6T-Dec-tS * - b
+

.. -

_

- '" .g

.1 -

-
4 .

,{ i

..

T- ..

.

i

s

<*. c.

<*'
2 ^k

8
1

..a:,.+.,..~.

f

- . ~ .-

,,e
' ["

-+
-

#

.a.

c ', _',
_ "'f 1$

<

?

+*
#

g d .O..,'
, 4-

'''-.I e##<,g , 'A.. -

,,

'

'.

O hw E
'''

- _ . * ' '

O



-: y . .. , rg -

,
-

: . gf -'
_

t, ';..
' - -

,
_

"

.

QUIVIR4 MINING C04PANY .

AMBROSIA LAKE fAClllif
nELL 32-50

.

CM Phenots Pb Pb-210 Po-210 Ra-226 .'Ra-228 sb se so? TDS Th-230 TOC TSs unat 'W. In .
Date (mg/t) (mg/t) (mg/t) (pCi/t) (pci/t) (pCi/t) (pCi/t) (mg/l) _ eg/l) - (mg/t) - (mg/t ) - (pci/l) (mg/t) ' (eg/l) (mg/t) (eg/t): (eg/t)' 4(

===================================================================,================================================================================ $

06- Apr -84 '2710 6925.
31-Oct-84 .3158 6766 's02-tetr85 3050 6890
25-Apr-85 3095 6764 70
13 Ac~-35 ?

14-Jan-86 .'
15-Apr-86 8 #

o

09-Jul-86 3236 6122'
OS-Cct-86 *

16-Har-87
06 May-87
01-S<p-87 -2400 5750
06-Oc t -8 7
19 hb 63

02 Jun SS
15 Aug ES 2870 5760
01 Dec 83
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CUIVIRA MINING COMPANY

AMBROSIA LAKE FACILITY

UEtt 32-51
.

Tenp. ' Ag . At Anlons As 8 Ba- . Be . Benzene, Ca ; Cations CACO 3 CdDepth To Total Spec. :

. mg/I) (mg/t) (eg/t) (tm3/ t ) ' (eg/ t ) (mg/t) .(mg/t)Date Water (f t) Depth (f t) Conduct. (c) pH -(mg/1) '(ag/t) (mg/t) (mg/t) (mg/t) (
2 3= 3 2 3 5 22 3e = 2 3 3333 3=2332 2 3 R333 23E=33 3333 R2323332222223333323E323333E333E3223E3=EEE232E33 3E22 3 ==22==23==3 t=22=E222=3332223==32323S23333=3233E2232 323 223 222 22 2 -

03 Feb-84 25.2 72.0 3600 10.0 7. 6 .
17- Apr-84 25.3 80.1 4300 14.0 7.4 - 0.03 0.08- -0.110 0.46 0.02 490 -0.0070-
18-Jut-84 25.3 72.0 5140 15.5- 7.5
17-Oc t-84 25.0 72.0 5900 11.0 8.4
11-Jan-SS 24.8 72.0 5790 11.0 7.6
22- A pr- 85 24*.2 72.0 7600 '10.0 7.8 -0.01 -0.10' -0.001 '0.80 -0.10 498 250 '-0.0002
08-Jut-C5 24.4 72.0 4625 14.5 7.6 -
13-Nov-85 24.1 72.0 4200 11.5 7.5
14-Jan-86 * 24.1 72.0 4100 11.4 7.6
14- Apr- 86 24.0 72.0 3800 15.0 7. 8 ~ -0.01 0.30 -0.001 1.00 -0.10 489 240 0.0015
08-Jul-86 24.1 3600 16.0 7.4
07-Oc t -86 24.0 71.9 4350 14.0 7.7
17- M,*r - 8 7 23.3 71.9 4050 11.0 7.9
22- Apr-87 23.6 71.9 4250 13.0 7.8 -0.01 -0.10 0.005 0.30 - -0.10 420 -0.0010.
09-Oct 87 24.0 79.5 4000 13.0 7.3
20-Jan-88 23.8 80.1 3900 11.0 7.1 86.90 -0.01 496 85.5
05 May-83 23.9 80.2 3950 12.8 -7.7 0.02 0.24 81.27 0.030 0.45 0.01 439 76.0 -0.0050
19-Jul-88 23.5 78.6 4025 14.7 7.2 8?.51 454 76.5
26 Oct-SS 22.9 78.8 4200 13.8 7.3 82.90 0.005 ' 479 79.1
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*?.ERDSIA thE F;iCILITY .
-

-
1 _

:SU4-1473 ~
~

7
-

00CTET 40-8705'

- ALLINIU!! MDN1 TOR WELL Md-24
- ,

. A1. 'Anicas' .As. 'BL Ba Se Benzene Ca- : Caticas - T CaCD3 Ed"
?cth To ictal ~ Spec. 7 esp. Aq ^ ..

Date Water (ft) Lecth (ft) Conduct. -(c). .pH lag /1) (ag/l) z lag /1) .-(ag/1) ;(ag/11 (ag/1)L (sg/1). -(ag/11 ~ .-(sg/11 (ag/1). '.. t eg /11 (ag/D . . ,

- _m, r > o-

__.. ___ . .___............___...__ ..._ .__ .........._.___________ - m _.- _

...____ ..- .___..______...,_____ ........

29-Jan-87- 44.93 49.95 3250 10.0' z?.3-

23-Fet-87 44.87 -49.95 :3150 '10.5 7.3

30-Mar-87 44.95 ~50.05 3400 - 13.0 . 7.9 '

304pr-67 44.96 50.05 3490 '14.5 7.3

20-May-87 45.05 50.05 3400 13.5 - 7.6

19-Jun-97 45.23 50.26 3400 13.5 7. 9 -

31-Jul-B7 45.40 50.24 3350 14.B 7.2

26-Aus-87 45.58 50.23 3400 13.0 7.1

23-Sep-87 45.95 50.27 3400 ~14.0 7.4
'

22-Dct-87 46.06 50.27 3450 13.0 7.2 ..

572
24-Mav-87 46.35 50.30 3300 11.9 7.1

518.
27-Dec-87 46.42 50.30 3325 11.0 ' 7. !

534-
28-Jen-53 46.29 50.26 3200 12.5 7.1

23-Feb-5B 46.15 50.24 3250 13.1 ' 7.0 -504
486

23-n2r-83 46.12 50.32 3200 12.5 7.1
493

284pr-55 46.24 50.42 3150 12.9 7.0
544

25-l':y-SB 46.19 50.40 3180 13.3 7.0
500

27-Jun-8B 45.76 50.38 3200 13.0 7.2
496

26-Jul-88 45.32 50.39 3290 11.3 7.1
509

23-4ag-58 45.77 50.33 3175 13.8 7.0

21-Sep-58 44.45 50.39 0.03 0.023 0.04 -0.01 -0.005

26-Sep-85 44.45 50.39 0.03 0.032 0.04- -0.01 -0.005

553
29-Sep-SB 44.45 50.39 3000 12.0 7.0

04-Oct-BB 44.00 50.41 0.03 0.025 0.04 -0.01 -0.005
' 0.005

14-Oct-BB 44.00 50.41 0.03 0.045 0.02 -0.01 -

27-Oct-SB 44.03 50.41 3300 14.9 7.2 ~ 4EB

21-Nov-ES 44.04 50.47 0.03 0.005 0.03 -0.01 -0.005

458
29-hav-SB 44.04 50.47 3100 11.9 7.1

482
28-Dec-8B 43.73 50.46 2325 11.8 7.1

513
24-Jan-89 43.59 50.48 2750 12.2 7.1

14-Feb-S9 43.46 50.40 -0.01 0.001 0.04 -0.01 -0.005

508
29-Feb-59 43.46 50.40 2525 12.5 7.1

507
i 30-Mar-89 43.18 50.40 2950 12.0 7.1

506
28-Apr-59 43.00 50.40 2850 12.2 7.1

19<ay-59 42.54 50.33 -0.01 0.002 0.02' -0.01 .-0.005
655

30-May-B9 42.54 50.33 3200 13.5 7.2
552

29-Jun-89 42.55 *0.33 3150 12.0 7.2

. --- - - . . - ,
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- AMH 051A 11XE FACILITT.
~

; '

50A-1473~

LDEKET 40-8905. --. -

ALLINilm MONITDR liELL hil-24

.. . .. . . &
' D}i Fhenols Pb Pb210- Po210. Ra226 Ra228 Sb 5e 504 T05 . Tl Th230 TDC. 155' Bross Alpha 't!nat. V - 2n - /

"-(agil) .. (ag/l) (eg/1) (pEi/1) .tptill) lpC1/1)?(ptill) .Ing/11 (ag/1)~ tag /11 .(ag/1) : tag /1) ' (pEill)ileg/1)-~.isg/1)' (ptill)z q (ag/1) - leg /1)L (ag/1);
,

..... .:=======.. .......-- - - - ...... ............=-
---

- - --
=- ----- -- : == = .. --

2430' 4460-

~ 2360 ' .4440
2260 - 4440

'2430 4510

2460 4550

242D- 4610:

2490 4620

2050 '4350
2410- 4430

2410 4580

2420 4680

2440 4570

'2620' '4370
2490 4550

2490 4610-

2460 4550

2790 5340

2500 '4330
2510 4410

2430 4370
~

0.05 31.0 4.2 2.1 0.015 0.016 -0.01 4.8 130 0.0228
0.04 6.0 0.9 1.4 0.009 0.0B0 -0.01 1.3 46 0.035B

2510- 4210

-0.02 2.9 1.0 . 1. 4 0.021 0.076 0.01 1.2 60 0.0303
-0.02 3.3 0.B 1.3 0.042 0.063 0.03 3.3 93 0.0246

2540 4240-

0.02 19.0 4.2 3.3 0.015 0.043 0.01 4.4 - 110- 0.1240'
2440 <4210

2373. 4130

2350 3920

-0.02 19.0 1.5 2.1 'O.010 0.051 0.01 2.5 '150 . 0.0422
2330 4060

2310 4000

'2390 4060

-0.02 7.3 1.6 1.2 0.010 0.055 -0.01 1.6 28 0.0380
2220 3840

2320 3860

. ... -- ~ . - . - - . . . . . :: , . -
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J; OUIVIRA RESPONSES TO;NRC AND NMEID OUESTIONS AND COMMENTS

V >

m JOF APRIL 3' AND JULN ~19. 1989.

E|' bT.
G, .l<

%w
'

EID Comment =1-

S. ; For.' the_. bedrock aquifers ~, there are significant " holes"-in the
'

Larealz Jcoverage (discussed below)'. Also, the structural geology.

e of the; site (specifically, more: accurate- fault displacement

[ . estimates :and fracture zone evaluation) should be better defined
in.:the -immediate area of the tailings. The EID feels tha't this
would; contribute oto a better understanding of the ground water

+
.

flow land could help predict impacts from any future activities2

f.such as the use ofLPond 2.'-

>
,

~0uivira Resoonse:11

Qui ~ vira | Mining,' Company and- its . predecessor Kerr McGee Nuclear i

_

Corporation has performed numerous studies on the site geology

y' :and' hydrology including:

L "Hydroloalcal Assessment", December 1980

" Ventilation Hole-Samolina and Confirmation of Drainace of
..

-the' Dakota and Tres Hermanos Formations. Ambrosia Lake.

New Mexico", July 15, 1983
t

j-p "Comouter Simulation of Ventilation Hole Drainaae of the

Dakota' Formation", July 15, 1983
L

L, -" Bedrock Monitorina Plan", July 15, 1983
L

-

E

L (1)
L

'

.
_. _ _. _ -_ ..
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" Assessment of Contamination in the Dakota and Tres Hermanos

Formations",. July- 25,-1983" ;
'

[ " Electronic Ana' loa Modelina of Tallinas Seenaae",
!

September 14, 1983. !
,

; " Ventilation' Hole'Investication"; September 23, 1983-''

,.

i

"Hydroloaic Assessment of Ouivira Minina'Comoany Operations. '

,.

" " Ambrosia'LakeLArea. New-Mexico",-September 1986

'E " Ambrosia ~ Lake Mill. Tailinas Stabilization Reoort", October l

.

zl986. t

nt "Undate'of Groundwater Monitorina of the Bedrock at the

Ouivira Minina Company. Ambrosia Lake Facility", September
'

.

1987.

-Each: iof these-. studies have been previously submitted to your i

office. The title "UDdate of Groundwater Monitorina of the'

L Bedrock- at the Ouivira Minina comoany, Ambrosia Lake Facility",.

September - 1987, was submitted on October 13 and. December 28,

$ 1987.. All other titles were submitted to your office on-October

1, 1986 as part of the " Ambrosia Lake Mill, Tailings

Stabilization Report, Volume II". Quivira wishes to reference

each of these reports into this submittal.
,

H It- is Quivira's- belief the hydrological setting of the Ambrosia

Lake- area as well as the facility's impact to the different
~

,,

geologic units has been fully studied, analyzed and documented.

-Quivira believes that performing additional studies on the area

already thoroughly studied would not provide significant

(2)

. .. - -. . .
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i

-However,. in order to minimize- and to mitigate future groundwater
,

impacts, .Quivira' _ proposes that no new tailings will be placed on-
,

pond - 1. : Additionally, all future uses of pond 2 for new tailings
'

,

'will be-restricted to_ tailings associated with Quivira's existing

commitments for pro' cessing limited volumes of_ source material.

Further, if: conventional mining is resumed at Ambrosia Lake, all

'new. tailings material from that operation will be placed in lined

Ldisposal' cells _ constructed in pond 2 or on a nearby _ site.

Quivira has. also eliminated all standing water on pond 2 through
'

'

the construction in May 1989 of a dewatering trench along the

west end of pond 2. All standing fluids were pump to lined

' evaporation ponds. The dewatering trench has also dewatered some

Lof -the tailings material on pond 2 thereby helping.to eliminate a

potential recharge source.

EID Comment 1 (a)

a. .Tres Hermanos A Sandstone: Though well data indicates that

there is no contamination in the Tra, the EID believes that

L there is a probability that some contamination may be present
!

! and is not- being detected because of a lack of wells in the

appropriate locations. Well 31-01Tra is closest to the

tailings, but has exhibited unusual fluctuations in water

level and water quality in the past. In addition, its water
,

i

i level is indicated to be below the base of the Tra sandstone,
1

y (3)

. .. . . .
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'as are'~the water levels in Tra wells 36-02Tr and 30-01. The

'EID believes. that contamination may be found in the.Tra in ;

the' vicinity of well 36-02 and-in an area-just north of Ponds
'

" .l' and 2. Whether-or not existing contamination'is found, new |
6

wells in these_. locations would provide early detection of any
rw ,

future impacts from Pond 2, if used again for tailings = .

solutions.

Ouivira' Response 1-(a)

During the operation of,'the Ambrosia Lake - facility, several'

.

studies have been performed on the various lithologic units

-including =the Tres Hermanos A sandstone. The findings from these

studies- including some of those previously mentioned, are

includedL 'in -tne submittal entitled " Tailings- Stabilization

Report, _ Licenr.e SUA-1473, Docket 40-8905, Volume II".

The. conclus' ion from these studies is the Tres Hermanos A

formation has: not 'been:significantly impacted by the mining and

milling. activities. This conclusion is supported by this unit'sv

monitoring :well results which show that most values are within.

the: range of background constituent concentrations.

-Additionally, we do not understand the statement that water

levels in 31-01Tra exhibited unusual depth to water and water

quality fluctuations. As shown in Quivira's reports dated

October 13, 1987 and March 22, 1989, and sent to your office, the
|:

,

depth to water and analytical graphs for 31-01Tra have been
1

(4)
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Jrelatively; constant. Quivira references these reports "Uodate of -!* -

,

I? !
OU ' Groundwater Monitorina of the Bedrock at the Ouivira Minina i

'

b
.

'

Elf 'Comoany, Ambrosia Lake Facility", October 13, 1987 and;"Five Year #

' .Discharae ~ Plan ~169 Summary", March.22, 1989 for inclusion into -

this submittal. '

,, ,

n.;

f ' Attached in. Appendix L, the graphs from these_two-submittals have,
,

r
.

combined-- to.show the continuous depth to water measurements
.

been
,

i'

ani the indicator parameters' results.- As shown,_the depth to
'

water / measurements have not varied significantly during the last
~

'5 years -nor have the indicator parameters sulfates, chlorides,_

"3 andITDS.-

Quivira also quest' ions statement that water levels within |
+

? -31-01Tra and 30-01- monitor wells are below the base of the Tres'

Hermanos: A ' sandstone. As indicated on the lithologic logs of

L 31-OlTrai _and 30-01, the historical depth to water data as

p 1 presented in Appendix M, indicates water levels are approximately
L
|' LS- feet and 25- feet above the base of the Tres Hermanos A
|-

sandstone / shale contact respectively.

We also puzzled by the statement that monitor well 36-02 water

jP levels are below the Tres Hermanos A sandstone. This well has

i heen essentially dry'since 1984.

R
,

Based on the information available for this geologic formation,

Quivira does not believe the request for the installation of new
,

(5)
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4 |Tres"iHermanos .A wells- is justified nor does Quivira know of 1

-information supporting- the' installation' of additional .Tres ,

'Hermanos A vells. As previously stated,.Quivira does not believe

.that t any groundwater. standards- have been exceeded and does not

'
pi .believe~ the- Tres.Hermanos A unit'has been significantly impacted '

,

ifrom the tailings impoundments, p

. EID Comment 1 = (bi

Tres Hermanos B Sandstone: Though areal' coverage by wells.in tha. .

Trb' la better than for the other bedrock aquifers, the existence-

. . s

-ofL known' contamination justifies the installation of additional

wells to help _ fill in the coverage. The extent.of the plume to ,

ithe west of wells 36-02 and 36-01 is not known; at least one.well

-- (depending - on- what. is found in the first well) should: be

11nstalled in'this area. Nothing is known about the extent of the j

plume ' north of well 36-01; at least two more wells between wells

36-01- and 30-01 should be considered. The EID understands that
e

:two - new . wells (31-66 and 31-67) were drilled last year, but EID'
'

doesanot have any'information on these wells.
.

LWell '31-02Trb is not considered a reliable Trb well since it is

Lcompleted across both the Trb and Trc units. Quivira, in the

LUpdate report of 1987, proposed recommitting this well in the Trb

alone_ and drilling a new Trc well at this location. The EID

concurs with this proposal.

(6)
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OMC Resoonse 1-(bi'
:

LThe ~ areal- extent of' contaminatio,n within the'Tres-Hermanos B-
,

Eformation: will' be delineated through the monitoring of existing 'i

'

Tres Hermanos B groundwater. wells and by- updating the 1983,

!c ventilation hole ' monitoring survey by resampling selected }
' ventilation holes at Sections 17, 19, 24, 30, 30. West and 33.,

,

Quivira 'will; also drill one new Tres Hermanos B well in the,

S" : northern part of Section?36, pending approval from the New Mexico
.

State' Land -Commission, to.better define the western and northern

extent of the plume..
1,

-Tres- Hermanos: .B ' monitor wells 31-66 and.31-67 in addition to-

existingi Tres Hermanos B monitoring wells will be sampled twice
.

to Lprovide' additional data to establish the areal extent of the
,

plume. Presented in Appendix N are the analytical data and well

'logsL for the new'Tres Hermanos B wells 31-66 and 31-67. Listed

below'are the wells that will be sampled for this formation.

w
,

31-02 Trb, 31-62 Trb, 32-64, 36-01 Trb, 36-02 Trb, 31-66,-1;

31-67

Each of the samples from these wells will be analyzed for the

following constituents:

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

molybdenum, nickel, selenium, silver, beryllium, antimony,

(7)
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thallium, gross alpha, radium 226, radita 228, natural

uranium, thorium 230, lead 210, chloride, sulfate, pH and
,

specific conductivity. <

)
;

I
The .following selected ventilation holes and shafts at Sections,c

'

17, 19, 24, 30, 30 West and 33 are scheduled to be sampled

pending access and safety considerations to provide additional
'

information to help delineate the plume. These selected holes

and shafts will be sampled once.

1

-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, 5, 6, 7

Section 33 - shaft, venthole 1

Besides the monitoring of existing monitoring 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 Hermanos B wells is 36-74 Trb. A map showing the

drilling location is presented within Appendix D.
I

Quivira believes the 36 sampling sites which include the

ventilation holes, mine shafts, and existing monitor wells in

(8)
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additien to the commitment to drill a new Tres Hermanos B well
,

will be sufficient to accurately detail the areal extent of ths
,

y contamination plume for this unit.

!.

Quivira had proposed to recomplete monitor well 31-02Trb and
,-

I drill a new Tres.Hermanos C well pending EID's approval as part
| >

L of ~ the original "Undate of Groundwater Monitorina of the Bedrock !

! at the Ouivira Minina Comoany. Ambrosia' Lake Facility" report

dated October 13, 1987_and submittal to NRC and NMEID. This was

because 31-02Trb well log indicated an open hole across the Tres

[ Hermanos B and C formations. Subsequent to that commitment, the .

| well- ' log was shown to be inaccurate as the hole was indeed cased
t-

and completed through the Tres Hermanos C formation. This item

was discussed during the July 19, 1989 meeting and verbally

agreed by toth parties that a new well completion for 31-02Trb

was not needed.

EID~ Comment 1-(c)

Tres Hermanos C Sandstone: As mentioned above, Quivira proposed a

new well next to 31-02Trb in the Trc alone, as part of
.

recommitting 31-02Trb in the Tres Hermanos B unit alone. The EID

concurs with this proposal, and urges Quivira to complete this

task as soon as possible.

L

|
L OMC Response 1 (c)

L As discussed in EID. Comment 1 (b), the original well log for
|

.31-02Trb indicated an open hole across the Tres Hermanos B and C

(9)
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formations. However, this was proved incorrect as the hole was ;

indeed cased and completed through the Tres Hermanos C i

formation.- Thus, solutions from the Tres Hermanos B unit were

not in communication with the Tres Hermanos C unit. q

.i
t

I
As. shown during the field visit in the course of the July 19, !

-1989 meeting, two areas which cross cut the entire Tres
'

Hermanos C formation were dry,

i
!
i

The first area inspected was the borrow pit. It is located just j
'

30 yards- to the north of tails pile 1 and 150 yards south of the
.

proposed location for the now Tres Hermanos c well. The borrow >

pit cuts down almost 15 feet whereas the Tres Hermanos C !

formation in that area is only 10 feet in thickness. If fluids

were in-the Tres Hermanos C formation, they would be seen seeping 1

from the south side of the borrow pit wall as they migrated north

in the- direction of the formation dip and the proposed well.
,

However, there are no fluids in the borrow pit cut.
,

;

The second area inspected was the road cut to the primary ;

'

crusher. . The road to the primary crusher cuts completely through

the Tres Hermanos C formation and rest on the underlying Mancos
,

shale. The top of the Tres Hermanos C formation is at 7002 feet

with the bottom of this unit at 6970 feet. The primary crusher's

pit floor is at 6960 feet or 10 feet below the Tres Hermanos C !

formation. Again, as was shown during the field tour, the

formation is dry.

(10) ,
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| Quivira also notes that 250 yards north of the proposed well

site, the Tres Hermanos C formation'has been completely eroded

away by the' ancestral Arroyo del Puerto. Visual inspection of f
;n̂

outer limit of this outcropping does not reveal fluids seeping
,

s

from the formation, j

|
.

Other Tres- Hermanos C wells, such as 36-03Trc and 36-04Trc have <

been drilled in the unit and also dry. It was also documented

that when drilling tne Tres Hermanos B well 31-02Trb, the Tres
!

Hecmanos C formation was dry. [
i*

,

Therefore, based on the fact that all available information

indicates the unit is dry and the formation is completely eroded

away' only.250 yards-north of the proposed well site, Quivira does

not beliove- it justified that a Tres Hermanos C well be

constructed to confirm what is already known, that the unit is

dry. Quivira believes that those resources be better spend on

areas with known problems. NMEID has concurred.

-EID Comment 1 (d)

Dakota sandstone: Well 30-02 has shown increasing contamination !

and water level since 1980, possibly reflecting the effects of a
.

plume of contaminates arriving at the well. However, at such a

distance (over 1 mile) from the source of contamination, the

amount of the water level rise (over 25 feet) seems too large to

be explained as a " slug" from Ponds 7 or 8. Perhaps it can ba
.

(11)
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explained by fracture or fault-controlled flow, as postulated in

the Groundwater Discharge Plan (1981) and in Appendix E of the
,

Tailings Stabilization Report (1986)?

I-
In order to more accurately define the plume of contamination,

additional Dakota monitoring wells should be considered north of

Pond 2, north of the mill reservoir, north of wells 36-01XD and

36-04KD.(to define the extent of the plume), and near well 31466.

1

OMC ResDonse 1 (d)

Quivira believes the comments on well 30-02 are based on an
4

incomplete set of data. Analytical data and depth to water

measurements subsequent to Quivira's October 13, 1987 submittal

to your office of " Update of Groundwater Monitoring of the

! Bedrock at the Quivira Mining Company, Ambrosia Lake Facility",

F indicate that water levels and contaminate levels are declining.

Contained within Appendix 0 are depth to water and analytical

data graphs along with available historical analytical data. As

shown on the depth to water graph, current water levels are

decreasing and are approaching those prior to 1980. The l

analytical data shows the indicator parameters such as sulfates

and TDS are also declining with time,

l
This .would lead one to surmise that fluids in the Dakota

formation associated with seepage from Pond 8 (as previously
'

discussed in the Tailings Stabilization Report) did indeed pass

(12)
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through the' area, increasing the water level and the
:

concentration of contaminates in the well. However, in

accordance with the AOD, the use of pond 8 was discontinued in |

1983 with all standing water removed. As such, further recharge
;

of tailings solutions into the Dakota formation has been

eliminated thereby preventing future increase in contamination ,

!

from this source.

The 'recent decline in the fluid level in the Dakota formation

indicates the fluids are being collected and removed through the ,

pumping of the underground mines which have dewatered much of the
.

Dakota formation through ventilation holes, mine shafts and mine

workings. This system has created a low pressure area or

hydrologic depression trough in the vicinity of the Section 30

and 30- West mining area. When it becomes necessary to terminate

pumping the Section 30 and Section 30 West mine systems for

economic or other reasons, Quivira will evaluate the extent and

level of contamination, if any, remaining in this unit. 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 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
P

rosampling selected ventilation holes in Sections 17, 19, 24, 30,

30 West, 33 and the drilling of two new Dakota wells to help

(13)
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define the western and eastern limit of contamination. These '

wells will- be named 24-76 Kd and 31-75 Kd. Their prospective

drilling. locations are presented in Appendix D. |

. . t

Existing' Dakota wells _ that will be sampled twice to provide |
i'

additional data to ' establish the areal extent of the plume

include:. !

5-01- Kd, 5-02 ~ Ed, 1-01 Kd, 17-01, 30-02, 30-48 Kd, 31-03 Kd, i

32-45,.32-51 Kd, 32-52 Kd, 25-01, 36-01 Kd, 36-04 Kd, 36-06 j

'
~ wells and the new Dakota wells will be analyzed for theThese

.

.following constituents:

;

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

'

molybdenum, nickel, selenium, silver, beryllium, antimony,.

thallium, gross alpha, radium 226, radium 228, natural
t

uranium, ' thorium 230, lead 210, chloride, sulfate, pH and

specific conductivity.
.

i

:

The following selected ventilation holes and shafts at '

Sections 17, 19, 24, 30, 30 West and 33 are scheduled to be

sampled to help delineate the plume. These selected holes and
':

shafts will be sampled once, pending access and safety

considerations.

(14)
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Section 17 - shaft, ventilation hole 7 t

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

Section 24 - ventilation hole 24
t

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, 5, 6, 7
i
;

Section.33 -shaft, venthole 1

i

t-

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

existing- ' data base and graphs will be prepared for key parameters

to . indicate the limit of the contamination plume. This data will
: . >

be summarized and submitted to NRC by January 1, 1990,
t

i
,

EID Comment 1 (e) *

Dakota well 32-50KD, as discussed in the Groundwater Discharge

Plan (1981) and in Appendix E of the Tailings Stabilization ;

Report (1986), has anomalous water quality that indicates leakage t

of poor quality water from the alluvial aquifer above. Because

~its water is higher than those in wells 32-45KD and 32-51KD,

these wells will eventually be affected by the outward flowing
,

mound of poor quality water from 32-50KD. In fact, wells 32-45KD

and- 32-51KD have shown rising water levels since 1982. Well

"

30-48KD is also reported to be leaking from the alluvium. The

leaking wells are therefore unnecessarily degrading very good

quality water in the Dakota Sandstone. Quivira should consider

plugging both these wells and replacing them with new wells.

(15)
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~OMC Response'l fe)

i

Quivira agrees to plug well 32-50KD because of NRC and EID

concerns about possible leakage of poor quality water from the

alluvium. A decision on plugging monitor well 30-48KD will be

deferred pending the updating of the 1983 ventilation hole

monitoring survey. Upon completion and evaluation of thep

sampling reeults, Quivira will then determine the status andp

future of well 30-48KD.

With the updating end resampling of the ventilation hole

monitoring survey, Quivira believes the Dakota formation will be
sufficiently covered to determine the areal extent of the plume

and does not plan to replace well 32-50KD.

EID Comment 1 (f)

A review should be performed of the calculations that were done

in 1983 e.nd 1984 to show thr.t WQCC standards will not be exceeded

in the Westwater Canyon Member of the Morrison Formation. The

| recalculation should~ consider any new information of the areal

extent of contamination, volume of water in the bedrock units

(taking into account changes in water levels), and contaminant

i concentrations of the plumes that new wells may provide, as well

as any new data from the vent holes survey to be conducted. For
.

this. reason, a commitment and timetable to perform the

calculations after any new wells have been constructed and

sampled, is acceptable.

(16)
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?OMC ResDonse (f)
|

'

I Quivira commits to review and update as needed the calculations

p used to evaluate the potential impact on the Westwater Canyon

formation- as it relates to the WQCC standards. The recalculation
r

will incorporate the new analytical data being generated through

the. ventilation hole survey update and the current monitor well

data. The updated calculations will be completed and submitted

to the NRC and NMEID with the 1st quarter 1990 report of

Discharge Plan 169. k

EID Comment 2 ;

-

The EID's. general concerns about the alluvium are insufficient

well density to document Quivira's contention that contamination i

is being captured, whether the realigned stream and the

-interception- ditch- are causing the predicted changes in the

direction of ground water movement, and whether additional

contamination increases are occurring elsewhere (specifically -

,

near Pond 10 and east of Ponds 4, 5, and 6).

OMC Response 2

The alluvial- material found within the Ambrosia Lake mill

facility area is'mostly logged as being a very fine grained sand,

containing an intermix of clay material with an occasional basal .

gravel layer. All available records indicate the alluvium in the

Ambrosia Lake area was dry prior to mining and milling

activities. This is primarily the result of sparse rainfall and

limited runoff within the area which, when combined with the high

(17)
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annual evaporation rate, prevented this unit from becoming an

aquifer. Monitor wells subsequently drilled in areas away from..

,

k

the mill facilities and mine discharges ' confirm the alluvium

remains a dry formation where unaffected by these activities.,.

|

! -

the case for the newly drilled alluvium monitoring wellSuch wasr

30-68. This monitor well was drilled for NRC to establish

. background constituency levels in accordance with license,

condition. #34. The well was drilled approximately 300 yards
i

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.

To- minimize the future impact of tailings solutions to the

alluvium, Quivira entered into an Assurance of Discontinuance

(AOD)' with the State of New Mexico in 1983. This remedial action

plan was initiated to prevent further seepage of tailings
.

solutions into the alluvium from the toe of tailings pile #1.

The AoD called for the construction and maintenance of an y

" Interceptor Trench" and specified that the use of unlined

evaporation ponds 4, 5, 6, 7 and 8 be discontinued.

,
The interceptor trench was designed to intercept the source of

1

contamination, prevent further migration and recharge of tailings

solutions into the alluvium and create a hydrologic gradient back

(18)
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towards the trench to pull back and capture contaminated water in

the alluvium to the east of the trench.

Construction on the interceptor trench began in 1984 with

alluvial material being removed down to the Mancos shale or
r

underlying : sandstone formation. This has resulted in the trench

constructed along the eastern boundary of Pond 3 stretching for a
,

length of approximately 6,200 feet. Maps showing the interceptor

trench as presently built 1s presented in Appendix A.

.

In addition to preventing further tailings solutions from seeping *

.

into the alluvium, the interceptor trench also acts as a -

" collection and pump back system". Since the trench is excavated
'

to- a maximum depth of 36 feet, the hydrologic gradient in the

area- immediately east of the trench area has been reversed from
'

its normal, easterly direction, to a westernly gradient. This

new' greadient is also aided by a recharge of fresh, uncontaminated
,!

u
L -water flowing along the mill property perimeter. The fresh
1

| uncontaminated water is from the mill-mine water discharge system

which is- permitted through an Environmental Protection Agency

(EPA) National Pollutant Discharge Elimination System (NPDES)

permit.

0
'

'The reversal of this gradient in the area east of the trench has

been documented by comparing the depth to water levels in 1984 to I
| j

| - those in December 1988. As clearly indicated on the cross ;

1

section map presented in Appendix B, the current hydrologic

(19)

|
|v

. _ . - . - ...



._

'

s

k

I

!

' gradient along each of the sections is toward the interceptor

trench. With the addition of clean recharge water from the NPDES

drainage system, the plumes of contamination underlying the

unlined evaporation Ponds 4, 5, and 6 are being flushed and swept ;

back towards the interceptor trench. This sweeping and flushing

action moves the contaminated solutions underlying the reclaimed
'

evaporation ponds to the interceptor trench where it is collected

and pumped to lined evaporation ponds.

.

As a results of this activity, the concentration'of indicator

- parameters such as TDS, SO and cl concentrations in some of4,

the alluvium wells initially increased as the fluids with higher

levels of contamination began to pass the monitor wells as they

moved toward the interceptor trench.
:

After the contamination front passed the monitoring wells, the

indicator parameters are now decreasing in concentration as the

fresh recharge w?ter from the NPDES drainage system continues to

flush the area underlying the evaporation ponds. The findings

indicate a gradual clean up of the area is occurring and will

continue due to the presence of the interceptor trench. It '

- should also be noted that wells to the east of the NPDES creek

have started to show a decrease in contamination levels as shown

in wells AW-1, 32-42, 32-50, 32-49, 32-02, 30-04, 32-43 and

30-48. Graphs supporting these conclusion presented in

Appendix C.

(20)
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.With .uhe configuration of the interceptor trench it is not

possible- to accurately determine volume of solutions being
i:

recovered from the affected alluvium; however, it is estimated
r

that- about 50 gallons per minute are being drawn back to the

[. trench from.the alluvium.
!

[
I In order to better quantify a recharge and collection rate for

the alluvium, Quivira is establishing a Parshall flume and flowp

recorder just north of evaporation pond 9 in the recharge creek.

This,. combined with the NPDES outfall flow records, will enable

Quivira to better quantity-the recharge and collection rates in
,

the alluvium and interceptor trench. The location of the flumes

'are shown in Appendix D.

Quivira believes .that the data show the current collection and

" pump. back system" in the interceptor trench prevents future

migration of tailings seepage into the alluvium while restoring
'

the alluvium by the sweeping and flushing action of the clean
i

recharge water from the NPDES outfall. j

EID Comment 2 (a) :

It was postulated by Bill Ganus (in conversations with him in

-1987) that a residual ground water mound exists under Ponds 4, 5,

and 6. However, there are no wells in this area to verify this, )
:

or. to define the zone of capture of the alluvial trench. Also, ]

Quivira asserts that the realigned stream is acting as a ground

water divide; again, no data exist to confirm or deny this

(21)
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I assertion. Several wells should be considered immediately
,

4

adjacent to the stream to determine how much the water table has ;

I. been raised by the stream's return flow. The cleanup of the

-alluvium depends on this reversal of the ground water gradient.
.

! l
'

'The EID strongly suggests that approximately six new wells be ;

installed in the area of Ponds 4, 5, and 6 in order to accurately

determine the shape of the potentiometer surface in this area.,

!

| OMC Response 2 (a)

Quivira believes the interceptor trench which was constructed in
'

accordance with the AOD is performing as it was' intended, namely
'.

to cut off future ' seepage from tailings pile #1 and to reverse

the local hydraulic gradient in the area allowing contamination

underlying the unlined evaporation ponds to be " pull back" and
'

captured. As discussed in the above response, both the alluvium

cross section and analytical results indicate the fluids are

being flushed and swept towards the interceptor trench where they

are collected and removed.

The areal extent of contamination of hazardous constituents
,

within this unit will be delineated using the combination of

three methods.

First, Quivira will monitor existing alluvium wells. Each of

these wells will be sampled twice and analyzed for the following

constituents.
,.

(22)
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Parameters: 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

N specific conductivity.

<

The existing alluvium monitoring wells that will be sampled are:

,

30-68, 30-53, -30-46, 30-47, 30-48, 30-04, 30-49, AW-1, 31-05,
4

31-63, C-3, D-4, E-5, 31-65, 32-01, 32-02, 32-50, 32-41,

32-42, 32-43, 32-51, 32-52, 32-58, 32-59, AW-2, 32-60, 31-61,

S-9, S-12, 5-03, MW-24, 32-56, 32-57

Second, Quivira wil] ' mt e selected ventilation holes and shafts
in Section 17, Section, 29, Section 24, Section 30, Section 30

West and Section 33. The following ventilation holes are those

. that will be sampled once, pending access and safety

considerations,

A

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, 5, 6, 7

(23)
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Section 33 - shaft, venthole 1 '

i

b ~- l

Third and finally, Quivira will drill five new alluvial monitorr
,

wells to help delineate and further define the water quality and i

the. thickness of the saturated zone in the alluvial material.

The names of these new alluvium wells are listed below with their
,

approximate drill locations shown in Appendix D.

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

The wells 31-70 and 31-71 will be drilled between ponds 4 and 5.

These will be used to establish potentiometric surface in the

underlying area and to evaluate cleanup efforts caused by the

sweeping and' flushing action of the fresh recharge water.

Monitor well 32-69 well be drilled adjacent to the stream to

determine how much the water table has been raised by the

stream's return flow.

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

existing data base and graphs will be prepared for key parameters

to indicate the extent of the contamination plume. This data '

,

will be summarized and submitted to NRC by January 1, 1990.

EID Comment 2 (b)

Well- 32-42 shows high levels of contamination (though well 32-41

shows only " moderate" contamination, this may be attributable to

construction differences, as discussed below) which suggests
,

|'
(24)
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contamination is moving eastward from Ponds 4, 5, and 6. This
.

t

also may indicate that the realigned stream is not acting as a ,

:

ground water divide. Additional wells to the south of Well 32-42 e

and north of the realigned stream therefore appear justified.
,

.,

OMC Response 2 (b)

A'. review of the analytical data for monitor well 32-42 indicates

that since the' construction of the interceptor trench, the>.

contamination levels have shown a-continual decrease with time.
,

This well confirms Quivira's belief that the local gradient has
,

been reversed from an easterly direction to a westernly direction
,

thereby pulling. contamination towards the interceptor trench for

-collection and removal. A graph demonstrating the continual

decrease in-contaminate levels is presented in Appendix P. i

I
|

Quivira believes that continued use of the interceptor trench

will- result in the steady decrease of contaminate levels at this

well.

EID Comment 2 (c)

In many of the alluvial wells, the water level is well above the'

screened interval (e.g., 30-04, 30-47, 30-48,. 31-05, 32-02,

32-43, 32-50, 32-51, 32-52, and 32-59), implying that water

samples may not be indicative of water quality in the top portion

of the water table (where contamination is likely to be

greatest). In addition, substantial layers of clay, which would

inhibit vertical permeability, are shown on the logs for many

(25)
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alluvial wells. (e.g. 30-46, 30-47, 30-48, 30-49, 31-05, 32-43,
,y

'32-51, 32-52, and 32-56). For these reasons, new wells should be
b

. constructed and screened in the upper part of the water-table,
-

e

?

QMC Resoonse 2 (c)
,

.Quivira. does not agree with the statement that water samples in

these wells are not indicative of the water quality and do not
,

I represent samples where the contamination is likely to be the

greatest.

,

i Quivira has evaluated the water analysis of several alluvial
,

wells; where the water levels are within the screened interval
r-

versus nearby wells where the water levels are significantly

above the screened interval. The evaluations were made comparing i

'only those wells in close proximity to each other so a meaningful

correlation could be made.

As shown in the table below, the alluvial wells whose water
levels are in the screened interval have chloride concentrations
less than or equal to the nearby wells whose water levels are

'above the screened interval.

Table 1
Alluvial Well Comparison

Distance From
Comparison Field Chloride

Monitor Well (vards) (mo/1)

Comoarison Set #1

Monitor Well Whose
. Water' Level:Is In- AW-1 235
' Screened Interval

_

(26)
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!

r- 4

b '
s

E
t

i,.

'

Monitor Wells Whose .30-04 12 1690
Cater Level Is Not In- 31-05 107 2190 [
Screened Interval 32-02 120 1550 .|

u. . !
k Comoarison Set #2 '

_

. Monitor Wells Whose
.

'. Water Level.Is In 32-61 1850
Screened Interval 32-60 2170,. ,

,.

,

*Monitor-Well Whose
Water Level Is Not-In S-12 52 4800c

h Screened Interval
I -

h.

I Comparison * Set #3
|

Monitor Wells Whose' ,

- Water Level Is In- AW-2 113 |

Screened Interval L

, ,

'!.
Monitor Well Whose .i
Water Level Is Not In 32-52 10 100

(. Screened Interval'-

I !

!

This data indicates that those alluvial wells-whose screened
,

$

intervals are in the lower part of the saturated zone continue to '

indicate the quality of formation water impacted most by the

contaminated solutions because of the physical makeup and

| subsequent recharge of the alluvial formation. These wells do

..

not underestimate the formation water quality.

>

Ii

|

This is because as fresh water from the NPDES permit drainage

percolates down through the alluvium reaching the saturated
.

'
portion of- the alluvium, the fresh recharge water forces the

|

| contaminated seepage up and into the monitor well.

| :.
1

However, for those wells whose water levels are within the

L. (27)
!
1
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'

;.

J
..

.1
i

u 1

! screened interval, the fresh NPDES drainage recharge water can !
F J,

! percolate down through the alluvium and directly into the monitor
-

;

!

h . well- via the screen interval 'without havin; to displace the
!

underlying seepage fluid if present. i
.

!
U '

Additionally, the layers of clay within the alluvium are
{

p noncontinuous, interlaced lenses, intermixed with fine grained i

sands which permit percolation and communication through the >

: -alluvial formation.
L
|

'
,

c -- '

;

We believe these supports Quivira's position that water samples
,

' .

collected from the referenced monitor wells accurately represent !

the true water quality conditions within the alluvium.
,

i

!

'EID Comment 2 (d)
o

Data in wells 32-58 and 32-59 indicate increasing contamination

in this- area, possibly from Ponds 9 and 10. Additional wells

between. the stream course' and the ponds are suggested to help

define ~ the source of contamination. There is no mechanism in

this area to capture contamination. If there is evidence of a .

'

significant plume of contamination in this area, Quivira should

evaluate the feasibility of an active pump back system to contain

contamination.
.

Ouivira Resoonse 2 (d)

Quivira does not believe it would be beneficial to install I

additional monitoring wells in this area to help define the

(28)
.
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source of the contamination as pond 10 is no longer a potential

L source of contamination. As agreed to in the AOD, pond 10, which

! lost its liner' integrity, was removed from service in 1983, and

is being reclaimed. The other potential source, tailings pile

#1, has also been eliminated because of the construction of the

interceptor trench. The interceptor trench was reworked this

spring and extended to the south -and southeast thereby

effectively' intercepting all seepage from Pond 1.

Because both ponds rest on a shoulder of the Mancos shale,

additional monitoring wells in the shale would prove

inconclusive. With the reclamation and removal of pond 10 and

the reworking of the interceptor trench, the most probable

sources of' future contamination seepage have been eliminated.

However, to respond to NRC and NMEID concerns, one new well

(32-72) will be located to the east of pond 9 and west of the

creek to help define the source of contamination and define the

plume -contamination. We will also continue to monitor existing

' wells to evaluate the effectiveness of these activities. The

site of this new well in presented in Appendix D.

,

EID Comment 2 (e)
.

Other than a- few older sample results, the EID has no data from

the ' alluvial wells other than those that are sampled as part of

the DP-169 monitoring program. Therefore, the EID cannot

evaluate the complete alluvial aquifer system. The extent of

(29)
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l

I
i

i
I

:

coverage for monitoring requirements- of DP-169 will need to be !

i|[ expanded prior to renewal. It would be extremely helpful to the
1;

EID .to have all-existing water quality and water level data for
;

L all the alluvial wells. This data could be most usefully |
!

provided on a computer diskette that EID could then load into its j>

L !

l. existing database for Quivira's site. |
1: 1

6
I

.1

!. - OMC~Resoonse 2 (e)
L:

Quivira is submitting in Appendix F, the available water quality

and water level' data for all the alluvial wells at the Ambrosia

Lake facility which surround the tailings impoundment area.
.

'

EID Comment 2 (fi
1 -

When more. detailed information is available from the additional

alluvium _ wells, Quivira should make an estimate of the time to

effect. cleanup of the. alluvium aquifer. If, in the region of

Ponds- 4, 5, and 6, cleanup can be effected in a much shorter time

.by the use of active pumping in addition to the alluvial trench,1

"

'Quivira should seriously consider this option.

L
1 OMC Comment 2 (f)
u
! To estimate a time frame to effect cleanup, Quivira proposes to

perform various tests including pump tests to define

permeabilities, development of gradient maps, and establishing

retardation coefficients for various hazardous constituents.

This 'information along with the determined clean up time will be

presented to NRC by April 1, 1990.

(30)
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IWELL 31-021R8; . ;y
_ j--- >

'

Depth To .. Total ' Spec .' .. Temp. - Ag . - At1 Anions- As _ _B> - Ba i '_ se . Sentene[ Ca ' Cabans CACO 3 . Cd ~
,

Date ;; water'(ft) Depth (ft) Conduct.' (c) : pel . (mg/t) .. (ag/l31-(og/l) (og/t): (eg/l) : (og/l) f(mg/l) . (ag/l) : (eg/l) .T(ms/I) (mg/t) f - (ag/t)
===================================================u========================uu==========r============u======================u===-

~C
034 et>-84'- ?6.9 128.7. 3730 11.0 5.7 ' M _

-17-Apr 84 36.7 123.7 -4650 -13.0 5.8^ .-0.02 | 0.05 - J-0.110 - 0.15 ".- 0.01_ _
170 -0.0079' '

,
_

18- Jut - 84 - 36.8 125.7: 3010 14.0 = 6.3i * ~

L22 Apr-85' _'36.6 -128.7 5000; ' 12.5 ' - 7.2 '- -0.01' 0.10 .-0.001 : - 0.30 '0.i0 1280 f -0.0002--

' " + -08-Jul-85 36.5 128.7 - .3000 14.0 . 7.2 ~
-

-

07-Nov-85 37.9 /128.7 3460 12.5 - '6.5;

-13-Jan-E6 3fJ.4 125.7 - 3110)'L11.5. ,6.7/
~

~

- a .-

110-Apr-86 35.4- ,128.7 1600' 16.0- 7.4 -0.01 0.10J -0.001 'O.70: : 0.30 - E503' -460 -0.0001c
08-Jul-86 935.4~ 3400 15.0 7.9 '

, -+

07-Oct P6 36.5 128.7 3350 :15.0| - 7.5 - -

15-Jan-87
15-Apr-ST

~

6.5 ' 0.10 - '-0.10 -0.005 0.30 ' -0.10 -0 13- 568 --0.0010
~ ''

15- Jul -87 36.9 128.7 4500| 17.0 -

15-Jul-e7 36.9 125.7 44701 -15.0 I 6.3 0.06 0.26 -0.001- 0.36 G.e: 367 f 0.0050 :-

19-oct-87 - 36.4 _ 127.6- 4250 12.0 : 7.1
20-Jan-83~ 36.7 127.7 4100- 10.1 ' 7.0 81.9~ -0.01 452 ... 77.1
25-M y-85 36.6 127.5 4090 13.3' 6.6 0.03 0.27' 74.4 0.015 0.33| 0.02 -372~ 69.6 -0.0050

19-Jul-83 36.5 -127.5 4100 14.0 6.6 - 76.2 ~ 496 71.11

26 oct ca 35.4 127.6 4250 '12.8 6.9 '80.1 'O.004 ~487 72.1'
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