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1.0 - - EXECUTIVE SUMMARY AND INTRODUCTION .
1.1 EXECUTIVE SUMMARY . . S o
- Homestake Mining Company manages a ground water restoration program as defined by
Nuclear Regulatory Commission (NRC) License SUA-1471, and New Mexico Environment
.Department (NMED), DP-200 permit. The current operating program s a dynamic on-going strategy
-based on a restoration plan, which began in 1977, and is scheduled to be completed in 2011.
- "Homestake’s long-term goal is to restore the ground water aquifer to levels as close as
‘practicable to the up-gradient background levels. A ground water collection area (see shaded area on
Figure 2.1-1, Page 2.1-10) has been established and is bounded by a down-gradient perimeter of
injection wells. Alluvial ground water that flows beneath the tailings enters this collection area. All
.ground water in the alluvial aquifer that is within the collection area is eventually captured by the
collection well system.. Once ground water quality restoration within the zone is complete and
approved by the agencies, the site is to be transferred to the U.S. Department of Energy, which will
have the responsibility for long-term care and maintenance.
The data reported within this document represent the results of the monitoring program
-during 2003. This is a yearly reporting requirement. A similar report has been submitted to the
-agencies each year since 1983 (see list in Section 1.2). ‘ . ,
. - The restoration program is designed to remove target contaminants from the ground water
by flushing the alluvial aquifer with deep-well supplied fresh water or water produced from the
reverse osmosis (R.O.) plant. A series of collection wells is used to collect the contaminated water,
which is pumped to the R.O. plant for treatment or delivered to the evaporation ponds. -
Historically, the contaminants are found in two different aquifer systems. The aquifer
system of primary concern is the alluvial system, which averages approximately 100 feet in depth, and
-extends generally north to south encompassing both the Lobo Creek and San Mafeo alluvial aquifers.
In addition, a second aquifer system is found within the Chinle formation. It is comprised of three
separate aquifers, the Upper, Middle and Lower Chinle aquifers. Hydro-Engineering 2003b should be
reviewed for details of the geologic setting and aquifer conditions on the \site.‘ The Upper and Middle
Chinle aquifers subcrop to the alluvial system near the project site. - Slight to moderately elevated

Grants Reclamation Project
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concentrations of constituents of concern have been observed in the Upper, Middle and Lower Chinle
aquifers near their subcrops with the overlying alluvial system.

- The restoration program, as described above, is made up of injection and collection well
systems. R.O. product water, or fresh water pumped from deep wells, is injected in a series of wells
to form a continuous line across the site. The injection line forms a hydraulic barrier that results in
containment of the contaminants within the collection area. The contaminated ground water is
pumped and collected from a series of wells within the collection area. The ¢ollected aquifer water is
pumped to the R.O. plant or to two large lined evaporation ponds for passive and forced (spray)
evaporation.

In the years from 1977 to the present, the combination of injection wells and the up-
gradient collection system has gradually drawn the contaminated ground water plume up-gradient of
the current hydraulic barrier leaving the restored portions of the aquifer with ground water
concentrations at or below background levels.

An average of 431 gallons per minute (gpm) was pumped into the alluvial fresh-water
injection systems in 2003. An additional 170 gpm of fresh water was injected into the ijper and
Middle Chinle aquifer systems. Anaverage rate of 266 gpm of R.O. product water was injected into
the alluvial aquifer in 2003, in addition to the fresh-water injection program. Production of significant
quantities of R.O. product water started in July of 1999 with consistent operation during 2000
through 2003 except during equipment repair periods.

In 2003, the average collection rate for the alluvial aquifer was maintained at 338 gpm.
Anadditional 40 gpm was pumped from the alluvial aquifer and re-injected within the collection area.

* The Upper Chinle aquifer collection program consisted of pumping well CE2 an average of 31 gpm
in 2003. The up-gradient alluvial aquifer collection system averaged 80 gpm in 2003, while average
rates of 54 and 17 gpm were pumped from the Large Tailings pile toe drains and in situ tailings pile
dewatering, respectively.

' ' The continuing evaluation of the performance of the Grants restoration system, including
the 2003 results, shows that sulfate; TDS, chloride, uranium, selenium and molybdenum are still the
key constituents of interest at this sité.- Successful restoration of ground water quality withrespect to

these key constituents will also accomplish restoration for other constituents. The monitoring
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program has shown that any low levels of nitrate, radium—226 radium-228, vanadium and thorium-

-230 are also reduced when the key parameters are restored in the area. |

The only area where sulfate, TDS and chlonde concentratlons exceed the alluvral

‘background concentrations is in close prox1mrty to the Large and Small Talhngs prles in the Grants
Project area. ST . -

, Uramum concentrations exceed the alluwal background level of 0 15 mg/l thhm the
coﬂect;on_area near the tailings. There are also seven wells in Fellce,Alcresv and one well in Murray
Acres subdivision that contain concentrations of uramum ekceeding background lel/els. Ground
water withdrawal for irrigation is being used to further reduce uramum levels that exceed background
levels in a small area southwest of Felice Acres in Section 3 and in the western halfof Section27 and
Section 28. N ' . 4

Selemum concentrations also exceed background levels in the collect1on area near the
Large Tallmgs pile and three small areas of Section 3. None of the subdivision wells contained
.selenium concentrations above background. . _

Molybdenum concentratlons shghtly above the background level of 0 05 mg/l are present
in three subdivision wells in central Felice Acres. All remaining elevated molybdenunrconcentratrons
are near the Large and Small Tailings piles. Migration of this conatituent has been limited due to
natural retardation wrthm the alluvial aquifer. . . _. ‘

Up-gradient background concentrations of nitrate ranged up to 16.6 mg/l in 2003, whxch
illustrates that significant natural levels are present up-gradient of the site. An area to the northwest
.of the Large Tailings pile contains higher _nitrate concentrations than overall background levels, but
these levels are likely natural given their location. Nitrate conce_ntrations beyond the immediate
Homestake Grants Project area are not at levels of concern. This constituent has been adequately
remediated through completed restoration program efforts to date.

-‘All radium activities in the alluvial aquifer outside of the tailings penmeter were less than
the NRC site standard except for one value of 5.2 pCi/l on the east side of the Small Tailings prle. All
other measured radium levels in a cluster of 5 wells in this area were less than 5 pCi/l. This

demonstrates that radium is no longer a constituent of concern.
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Vanadium concentrations exceeded the site standard in only three wells in 2003.
Concentrations of this constituent have been adequately restored to below background levels except
for a few low levels near the tailings.

" The thorium oncéntration in all wells was less than or equal to the site standard in 2003
except for four slightly higher values east of the Small Tailings pile. The analytical results for this
constituent vary sigﬁﬁcéﬂﬂy at these observed levels as they are approaching laboratory detection
limits. The records for’thbx"ium inciicafe that thorium is a minor parameter of concern at the Grants
site.

Observed alluvial background concentrations at the Grants site were similar to those in
previous years with a maxxmum selenium concentration of 0.71 mg/l and a maximum uranium
concentration of 0.22 mg/l. Background sulfate concentrations ranged up to 1780 mg/1 in 2003,
similar to previous years. All molybdenum concentrations were less than 0.03 mg/1 in 2003 in the
alluvial backgrounid wells.

Fresh-water injection into Upper Chinle well CW13, east of the East Fault, continued in
2003. This injection has maintained sufficient water levels in the Upper Chinle aquifer east of the
East Fault which has allowed continued operatibn of the nearby Upper Chinle collection wells.

Fresh-water injection continued in 2003 in Upper Chinle well CW5 just north of
Broadview Acres and was also initiated in Upper Chinle well CW4R during 2003. This injection has
resulted in gradient reversal of the Upper Chinle, thereby forcing ground water from this area back to
the north toward the tailings piles. Collection from Upper Chinle well CE2 was initiated in 1999 and
continued through 2003. It is used in conjunction with injection wells CW4R, CW5 and CW25 to
restore ground water quality in this area. Injection into well CW25 was started in 2000 and continued
through 2003.

All sulfate and TDS concentrations in the Upper Chinle aquifer are below background
concentrations except for samples from well CW3, where the concentration is slightly higher than the
non-mixing zone Chinle level. The TDS concentration east of the East Fault also exceeds the non-
mixing level for the Upper Chinle at well 945, but this level is considered natural due to the slow
movement of water in this portion of the Upper Chinle. Therefore, the Upper Chinle aquifer only

requires restoration with respect to TDS and sulfate in a localized area near the Large Tailings pile.
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Uranium concentrations in six Upper Chinle wells exceeded the proposed‘Upper Chinle
background concentrations in 2003. Restoration'of these elevated values should result from the CE2
collection and the CW4R, CW5 and CW25 injection efforts. . i | o |

Selenium -.concentrations .in .the Upper Chinle aquxfer exceed the background

-concentrations in one well in the mixing zone and in one well in the non-mixing zone. The proposed
. site standards for selenium for the Upper Chinle mlxlng zone and the Upper Chinle non-mixing zone
are 0.14 and 0.06 mg/l, respectively. _ , o
The concentrations of molybdenum exceeded the proposed site standard in ﬁve wells near
the tailings in the Upper Chinle aquifer during 2003. Restoration for these locations should occur
from continued CE2 collection and CW4R, CWS5 and CW25 injection activities. -

The proposed nitrate background levels for the Upper Chinle zones are gtmter than any of
the concentrations observed in 2003. This indicates that mtrate is not a constituent of concern in this
aquifer. . ‘ S B o ‘

Only one of the Upper Chinle wells (CW52) contain a radium-226 plus radium-228 value
above the Upper Chinle background value of 4 pCf/l. Well CW52 is up-gradient in the Upper Chinle

- aquife_r and, therefore, this value has to be natural. Only one of the ya_nadium concenuattons (weH
CW3) in the Upper Chinle aquifer exceeds the background level 0f 0.02 mg/l. This value needs to be
confirmed before significance is given to this data point. None of the measured thorium-230
concentrations exceeded the proposed background levels for this parameter in the Upper Chinle
aquifer wells during 2003. With the possible exception of a slightly higher vanadium value in well
CW3, these constituents are not present in the ‘Upper Chinle aquifer at levels of concern. ThlS is
expected due to their low observed concentrations in the overlying alluvial aquifer. .

The direction and rate of ground water flow in the Middle Chinle aquifer in 2003 Is very

similar to that of past years. Fresh-water injection into well CW14 started in December 0f1997. The
" fresh water is building up a mound of ground watexf in this area, which will result ina reversal ofthe
flow of Middle Chinle water back toward.the alluvial subcrop.  Well CW44 is being used lfor
- irrigation supply, which will increase the flow in )_the‘MbilddAle Chinle aquifer from Broadview Acres to

the south. Additionally, well CW28 was added as a supply Well for fresh-wgteninjection in 2002.
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" Water quality in thé Middle Chinle aquifer is generally good. All sulfate concentrations
“are less than the back‘g‘x:ouhd: concentration except for a non-mixing zone exceedance in well WCW
and a natural exceedance of the mixirig zone background in well WR25. All TDS and chloride
concentrations inthe Middle Chinle aquifer are less than the background values except for two TDS
values in Felice Acres and one' in Murray Acres that are slightly above the non-mixing zone
' baékground value. Uranium and selenium concentrations in the western portion of Felice Acres are
above background levels due to the alluvial recharge to the Middle Chinle aquifer just south of Felice
Acres. Continued irrigation use of this water by Homestake will reduce these elevated concentrations
in western Felicé Acres. The uranium background is also exceeded in Broadview Acres in well 434
and well WR25 west of the West Fault. The non-mixing zone .béckground selenium concentration is
slightly exceeded in well CW?28 which is located east of the East Fault. Uranium site standards of
0.18 and 0.07 mg/], respectively, are proposed for the mixing and non-mixing zones in the Middle
Chinle aquifer, while proposed selenium site standards are 0.14 and 0.07 mg/l. Molybdenum
concentrations in wells 434 and 482 are slightly above the proposed non-mixing zone standard of
0.05 mg/l. '
Nitrate, radium, vanadium and thorium-230 concentrations in the Middle Chinle aquifer all
are less than the Middle Chinle background levels. Hence, only uranium and selenium are considered
important constituents relative to the Middle Chinle aquifer system.

The major constituents in the Lower Chinle aquifer generally increase in the down-
gradient direction due to the slow movement of water in the fractured shale. All sulfate, TDS and
chloride concentrations are less than the background levels except in farther down-gradient areas,
where natural concentrations exceed the non-mixing zone background level. , These exceedances
result because there is only limited background data for the far-down-gradient areas of the Lower
Chinle aquifer, and there is a naturally occurring deterioration of water quality in the down-gradient
dfréction. Background uranium concentrations in the Lower Chinle aquifer are exceeded in six wells.

The three wells that significantly exceed the background mixing zone concentration of 0.18 mg/lare
located near the subcrop of the Lower Chinle aquifer with the alluvial aquifer. Concentrations in
three non-mixing zone wells slightly exceed the very low background level of 0.02 mg/l.

Concentration of selenium also exceeds the mixing zone standard in one well near the subcrop area.

Grants Reclamation Project
2003 Annuzl Report 1.1-6
Monitoring / Performance :



All molybdenum concentrations in the Lower Chinle aquifer are less than the background level. One

/ of the Lower Chinle nitrate concentrations slightly exceed the non-mixing zone background of 3.0
mg/1 but is well below 10 mg/l. All radium, vanadium and thorium-230 concentrations in the Lower
Chinle aquifer meet the proposed background for these constituents.

\_,/' Grants Reclamation Project
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12 . INTRODUCTION ’ e e ,

This report, as requnred by the New Mexlco Envnronment Department (NMED) discharge
plan DP-200 and the Nuclear Regulatory Commission (NRC) License SUA-1471, presents results of
the 2003 annual ground water monitoring program at Homestake's Grants Project. Homestake
Mining Company (HMC) conducted uranium milling operations five miles northeast of Milan, New
Mexico from 1958 to 1990 (see Figure 1.2-1). Referred to as the Grants Project or Grants site, HMC
deposited uranium tailings from the alkaline (high pH) Grants mills into two unlined piles (Large and
Small Tailings) that overlie San Mateo alluvium. The San Mateo alluvium is simply referred to as the
alluvium or alluvial aquifer in this report. In 1977, due to concerns about ground water selenium
levels, HMC installed a system of wells and pumps in order to inject fresh water into the alluvium at
the property boundary and to withdraw contaminated water from the alluvium near the tailings.

Previous monitoring reports have been published in quarterly, semi-annual and annual
reports’, which were presented to the NMED and the NRC.

Four subdivisions, Broadview Acres, Murray Acres, Felice Acres and Pleasant Valley
Estates, are adjacent to the HMC site. These subdivisions are shown on the various figures of the
Grants Project area. '

Monitoring data for ground water west of the project site is included in the 1995 through
2003 reports (see Appendix A for water levels and Appendix B for water quality). This area has been
designated the "West Area" and was so labeled on the figures in the annual reports prior to 2003.
This 2003 annual report combines the project site and West Area figures on one 11 in. x 17 in. figure.

The annual ALARA audit, required as an NRC license condition, is presented in Appendix
C. Additionally, a report of an annual inspection of the tailings piles and pond dikes must be
submitted per license condition and is presented in Appendix D. Appendix E provides an annual
land-use survey discussion for the immediate Grants site area; this was an added license condition

beginning in 2002.

! See Hydro-Engineering 1983b, 1983c, 1984a, 1984b, 1984c, 1985a, 1985b, 1985¢, 1985d,
1986a, 1986b, 1986¢, 1987a, 1987b, 1988a, 1988b, 1990, 1991, 1992, 19933, 1994,
1995, 1996 1997, 1998, 1999 2000a 2001a, 2002 and 2003a
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A detailed table of contents is included for each report section including a list of

associated figures and tables.
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2.0 - - OPERATIONS , P
2.1 CURRENT OPERATIONS SUMMARY L

The annual precipitation of 5.1 inches on site in 2003 was approndmatelyone’halfofl the
" normal precipitation for Grants, New Mexico: 'The ongoing drought condition has resulted in a
continuing natural decline in water levels regronally and at the Grants srte

The Grants Project ground water remediation system consxsts of collection’ of
contaminated ground water near the tallmgs prles and injection of fresh water and R.O. product water
down-gradient. These collection and mJectlon systems continued to operate in 2003, along with the
_ reverse osmosis (R.0.) plant, which is used to treat and manage the majorlty of collected ground
water. The R.O. plant produces product water that is of much better unality than the natural alluvial
water, and it is used as injection water in some areas of the Grants Project restoration program.
Fi igure 2.1-1 on page 2.1-10 shows the locatxon of the present (end of 2003) injection and collection
systems along with their startlng dates of operatlon Water collected from the site is ‘pumped to the
R.O. plant or drscharged into lined collection ponds or one of two lined evaporatron ponds (hght blue
areas). ' B

The area where ground water flow is controlled by the fresh-water injection and collection
systems is called the “Collection Area and is shown by the yellow cross-hatched pattern on Figure

2.1-1. All of the alluvral ground water within the collection area converges to the collection wells.

211 RO.PLANT

The R. 0. plant utilizes a hme/caustlc pre-treatment and clarification unit.” Blowdown
(sludge) from the pre-treatment unit dlscharges to the West Collection Pond with the treated water
feedmg the two 300 gpm low-pressure R 0. umts The bnne from the No. 1 low—pressure unit feeds
a 75-gpm hlgh-pressure R.O. unit. The R.O. product water from the two units is discharged to a
series of injection wells. The brine from the R.O. plant is drscharged to the evaporation ponds. Other
»rmscellaneous ﬂows and blowdown from the R.O plant are pumped to the West Collectron Pond for

Vrecycle to the RO plant -
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The R.O. plant inputs and output of R.O. product water for injection is listed in the

following tabulation:

 R.O. Plant Performance (GPM)
' (2000 - 2003)

Year ' Input Qutput
' ‘Collection Wells Tailings Collection R.O. Injection Brine and Blowdown
. 2000 274 0 204 70
-~ 2001 - 276 5 222 59
. 2002 - 383 5 288 100
. .2003 338 4 266 76

. Aquifer restoration results continue to show that the R.O. product water injection is much
more effective than the fresh water in reducing the uranium and molybdenum concentrations within

the alluvial aquifer.

2.1.2 COLLECTION

The 2003 alluvial aquifer collection rate was slightly less than fhat in 2002, and bothR.O.
units were operated during portions of the year. Up-gradient alluvial aquifer collection continues
north of County Road 53. Wells are used to collect background alluvial aquifer water (yellow
triangle symbols) for transfer to the drainage system farther west (triangle symbols on Figure 2.1-1).
These collection wells reduce the quantity of alluvial water flowing into the tailings area. Upper
Chinle aquifer collection continued from well CE2 (located south of the collection ponds), and this

water was used as injection supply water for the tailings pile ﬂushing program.

2121 ALLUVIAL AQUIFER
Figure 2.1-1 shows the locations of five lines of alluvial aquifer collection wells. The S
and D-lines are adjacent to the Large Tailings pile, and the K and C-lines are adjacent to the Small

Tailings pile. No new wells were added to the collection system in 2003. The L-line south of the

Grants Reclamation Project
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-Small Tailings pile contmued to operate in 2003 and mcludes collectlon wells 521,522 and 639 which
.are located on the east sxde of Highway 605. Alluv1a1 water 1s pumped from these lmes of collectxon

wells to the R.O. plant or it is pumped to re-mjectlon wells Frgure 2 1-2 on page 2. 1- 11 graphlcally
presents collection rates for the last seven years at the Grants Pro_lect The alluvral collectlon system
operated at an average rate of 338 gpm in 2003. Additionally, an average of 40 gpm was extracted

from the alluvium for re-injection in 2003.

'2.1.2.2  UP-GRADIENT ALLUVIAL WATER

Collection of alluvial water up-gradnent of the tallmgs plles started in J anuary of 1993 and
continued through 2003. Wells P2 and P3 were the main wells pumped in 2003 w1th a small amount

-pumped from well P4 see Figure 2.1-1. This up-gradient water was transferred to the next drainage

channel to the west. The transfer of this up-gradrent Wwater prevents some of the alluvial water from

entering the Grants Project area at the north srde of the Large Taxlmgs prle. The collection rate for

-this effort averaged 80 gpm during 2003 (see Frgure 2.1-2). Monthly rates were not measured forthe
‘up-gradient wells, and therefore only the yearly average is presented for 2001 through 2003 on Figure

2.1-2.

2.1.23 UPPER CHINLE AQUIFER - . e ,
. Figure 2.1-2 shows the collection rate for Upper Chlnle collectlon well CE2, whlch is

located on the south side of the collection ponds. Upper Clunle collectron from well CE2 was started

in 1999 and is expected to continue for several years. This well was used to supply water to the
Large Tallmgs pile for the tailings flushing program dunng 2003. The yearly average collectlon rate
from the Upper Chinle was 31.3 gpm. .

2.1.24 . QUANTITY OF CONSTTTUENTS COLLECTED FROM THE
ALLUVIAL AQUIFER o

Table 2 1-1 (page 2.1 15) presents the quantmes of chémical constltuents extracted from
the ground water system, the tmlmgs pnles and the toe drains. The ground water coliection system
has produced an average pumpmg rate of 257 gpm for the entire penod between 1978 and 2003, The
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portipn of the collection water that has been re-injected into the alluvial aquifer is not included in the
values in Table 2.1-1. The q'uaﬁtit‘j of constituents removed in 2003 was computed by multiplying
the average concentration of 2 “p’é"rt'i‘cular constituent for each collection well by the volume of water

.pumped from each well for that year.

2.1.3 INJECTION

The fresh-water and R.O. injection systems, which aid in the reversal of the ground water
gradients back toward the collection wells, consists of a lines of injection wells which are oriented
genefally along the east, south and west perimeter of the two tailings piles and evaporation pond
complex (see Figure 2.1-1).

In 2003, appro;(imately 2100 feet of four-inch corrugated slotted polyethylene pipe was
installed at a depth of approximately 6 feet below land surface west of the Large Tailings pile to
's.»er\'re as a horizontal injection line'"(Fiig'ixre 2.1-1). A filter sock was placed over the pipe thus
negating the need for a sandpack. Water is currently being injected into this injection line at three
locations. The 2003 injéction rate for this horizontal injection line is included in the Broadview and

Murray Acres injection rates, and was approximately 200 gpm at year end.

2.1.3.1 BROADVIEW AND MURRAY ACRES

The Broadview Acrés injection system started in 1977 with the G line on the north side of
thls subdiﬁsion. Injéétion into the majority of the G-line wells was discontinued in mid-April of 2000
in drder to supply more water to injection wells near the collection area. The J-line, wells X1 through
X10, and wells X28'through X31 are also considered part of the Broadview Acres injection system.
Fresh water was injected into wells X13 through X27, 1A and 1E in 2003. Alluvial fresh-water
injection wells 523 and 524 were added to the Broadview Acres injection system in 2002.

All wells adjacent to the northeast comer and to the north and west of Murray Acres are
included in the Murray Acres injection system. This system includes éll of the M and WR injection
wells. The M line of the Murray Acres injection system was initially used in 1983. Injectioninto the

M-line west of well WRI1R was discontinued at the end of September of 2000, and injection into the
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WR-line, north of WR10, began at this time. The horizontal injection line, west of the Large Tallmgs
pile, was added to this system on August 25, 2003. - ‘ -
Figure 2.1-3 (page 2.1-12) presents fresh-water mjectnon rates for the last seven years

An average of 431 gpm, or a total of 227 million gallons, was injected during 2003

2132 R.O.PRODUCT L o __

The R.O. product water injection system supplies water to the X wells to the south and
east of the Small Tailings pile. Through the end 0f2003, R.O. product water was discharged into the
X line and injected into wells X1 through X10, X28 through X31 and into wells K2, K6, KA tﬁeugh
KE, KM, KN, C4, Cvl‘3, Cs, CW4R, C3R and PM. .Figure 2.1-3 shews the rates of R.O. product
water injection which averaged 266 gpm in 2003 for a total of 140 million gallons.

2.13.3 - UPPER CHINLE AQUIFER s .

- Hydro-Engineering 2003b should be rev1ewed for a detall dxscussnon of the geologlc
setting for the Chinle aquifers. From 1984 through early 1995, the Upper Chinle injection system
consisted of injecting fresh water into Upper Chinle well CWS5, located on tﬁe north side of
Broadview Acres. This effort restored most of the area in the Upper Chinle aquifer between tﬁe two
faults. Injection into well CW5 was resumed in April of 1997 and continues at present to complete
the restoration of this aquifer. T T : , | |

In order to maintain head in the Upper Chmle aqu1fer east of the East Fault injection of
fresh water into well CW13, an Upper Chinle well, was begun in June, 1996. ;Injeet}op mt_'o.Upper

-Chinle well CW25, located on the western edge of the Upper Chinle outcrop east of Murray Acres,
began in 2000. :Injection into CW25 will increase the head in the Upper Chinle aquifer and force flow
in the Upper Chinle back toward collection well CE2. Injection into Upper Chinle well 944 startedm
June of 2002, and injection into.well CW4R started in 2003.., The red squares on Figure 2.1-3

.present monthly average injection rates into Upper Chinle wells 944, CW4R, CWS, CW13 and
CW?25, with an overall 2003 average of 137 gpm on an annual basis.
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2.1.3.4 MIDDLE CHINLE AQUIFER

Injection of San Andres fresh water into Middle Chinle well CW14 was started in December of 1997.
This injection was initiated to prevent northward movement of alluvial water that recharges the
Middle Chinle on the south side of Felice Acres. The injection rate averaged 33 gpm in 2003 (see
Figure 2.1-3). This injection has prevented the movement of constituents further to the north and

allows up-gradient collection from well CW44.

2.1.3.5 SECTIONS 28 AND 29

Actest of fresh-water injéétion was initiated in late 1999 and continued through January of
2000 by pumping San Andres well 951, which is located in Section 20, (see Figure 2.1-1 for location
of supply well 951). This water was subsequently injected into alluvial wells 682, 656, 894, 633 and
655. This fresh-water injection in Sections 28 and 29 was resumed in March of 2002 to impede
movement of ground water with modest contaminant concentrations in Section 28 until ongoing
irrigation water extraction can reduce these low concentrations. This injection rate is typically 400
gpm and averaged 376 gpm for 2003 with a total injected volume of 198 million gallons. Figure2.1-

3 presents the monthly injection rates in the wells located in Sections 28 and 29.

2.13.6 SECTIONS 35 AND 3

Fresh-water injection in the southwestern quarter of Section 35 was initiated in late 2002
utilizing production from Upper Chinle well CW18 and Middle Chinle well CW28. This water was
injected into alluvial wells 641, 642, 848 and 868.

Fresh-water injection into alluvial wells 643, 863, 865 and 866, located in the northeast
portion of Section 3 was initiated in 2003. These injection wells were supplied by Lower Chinle well
CW?29 and Middle Chinle well CW30.

Figure 2.1-3 presents the combined monthly injection rates for Section 35 and Section 3
fresh-water injection wells (see brown diamond symbols on Figure 2.1-3). This injection effort is
associated with the ground water restoration of the Section 3 area. Water collected from wells in
Section 3 is used for the irrigation program. During 2003 the yearly average injection rate in Sections

35and 3 was 114 gpm.
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214 . REINJECTION ... ... .oop oo e, |

: Alluvial water contalmng relatrvely low concentrations of contammants is collected and is
then injected into areas of the alluvial aquifer with hrgher concentrations of contammants m order to
enhance restoration of those areas. This aspect of the restoration plan at the Grants srtes is referred
to as the collection for re-injection program. The lower-concentratron water w111 be as eﬁ'ectlve (see
sulfate, uranium, selenium and molybdenum concentratrons in plots for wells T and TA) as fresh
water during the initial stages of restoration, and therefore, re-mjectlon is a beneficial use of this
slightly contaminated ground water. Water collected from the L-line to the south of the Small
Tailings pile and wells 521, 522 and 639 was used for re-injection in 2003. The total re-injection rate
into alluvial wells X11, X12, D2 through D4, DAA, DAB, DL, ﬁW, DY, l?F, DG, and DX in 2003
averaged 40 gpm. The monthly re-injection rates are presented on Figure 2.1-2 as the collection rates

for re-injection use (COL/RE-IN)).

2.1.5 TAILINGS CONDITIONS - - , :

- Tailings wells were mstalled in the Large Tarlmgs pile begmnmg in 1994 and wells have
periodically been added through early 2002. Data collected from these. wells has been used to
estimate the amount of drainable water in the re-contoured, stabllized tailings. The tailings wells are
also a primary component of the tailings dewatering program. With the exceptron of some testmg of
dewatering options in 1999, no dewatering of the tarlmgs occurred in 1998 and 1999 due to limited
available capacity in the evaporation ponds. The cempletevdew}a,tkenng‘ programwas restarted in ?.OQO
and operated through mid-April 2002. Dewatering rates were reduced throngh the remainder of 2002
and 2003 due to limited available storage in the evaporation ponds.

Figure 2.1-4 shows the locations of tailings wells that were pumped in 2003. The
cumulative volume of tailings water pumped from 1995 through 200} is presented on Figure 2.1-5.
A total volume of 107 million 8@“,9“5,05,“,’3@‘ had been removed from the tailings v1a dewatering
wells by the end of 2003. A total of 8.9 million gqllqns was pumped f_rorn the tailings in 2003. The

yearly average collection rate from the tailings was 17,gpm in 2003. . o
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Wells CE2, CW1, CW2, CW3, 929 and 934 have been used to supply water for flushing
the I;ai'ge.Tailings pilein 2003. A total of 140 million gallons were injected into the tailings in 2003,
whichis an average rate of 267 gpm. This injection for tailings ﬂuShing allows larger extraction rates
from the tailings dewatering wells and reduces contaminant concentrations in the tailings.

Table 2.1-1 presents the quantity of constituents collected from the tailings wells since
dewatering began in 1995. Tables B.1-1 and B.1-2 of Appendix B present chemical analyses of

tailings well water during 2003.

2.6  TOE DRAIN CONDITIONS

A series of toe drains have been installed around the Large Tailings pile to intercept
perched ground water seeping from the tailings into the alluvium. The locations of the toe drains and
their associated sumps are also shown on Figure 2.1-4. Nine sumps are located around the perimeter
of the Large Tailings pile that are utilized for collection of toe seepage. Two of these sumps are tied
to the old tailings decant towers (East and West reclaim sumps).

Figure 2.1-5 shows that greater than 173 million gallons of water has been pumped from
the toe drains. A'pbfoximately 54 gpm of water was collected from the toe drains in 2003, whichis a
20 gpm increase from the 2002 rate. This increase is due to the ongoing flushing program used on
the Large Tailings pile.

Table 2.1-1 also presents the 2003 quantity of constituents collected from the toe drains
(see Tables B.2-1 and B.2-2 of Appendix B for water-quality results for 2003).

2.1.7 LINED EVAPORATION PONDS
| The use of lined evaporation collection ponds (East Collection Pond and West Collection
Pond) began in October of 1986 when the two ponds were constructed. The No. 1 Large
Evaporation Pond located on the Small Tailings pile, began receiving water in November of 1990.
Usage of the No. 2 Large Evaporation Pond began in March of 1996.

The water from the well collection system and some water from the tailings dewatering

wells and toe drains is pumped to the R.O. plant as feed water. The majority of the extracted tailings
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water is reported directly to the East Collection Pond for subsequent evaporation. Excess water is
transferred from the East Collection Pond to the No. 2 Evaporation Pond. When necessary, water is
transferred from the No. 2 Evaporation Pond to the No. 1 Evaporation Pond. Both ponds use spray
systems to enhance evaporation. A total of 76 million gallons (average rate of 144 gpm) of water was
reported to the evaporation pond system in 2003. ‘

Water quality samples results collected from the No. 1 and No. 2 Large Evaporation
Ponds, the East Collection Pond (E COLL POND), and the West Collection Pond (W COLL POND)
are presented in Tables B.3-1 and B.3-2 of Appendix B.

2.1.8 IRRIGATION

Three irrigation systems were operated in 2003 (see Figure 2.1-1 for locations). The 150-
acre center pivot in the southwest quarter of Section 33 and 120 acres of flood irrigation in the
eastern half of Section 34 were used for the fourth full irrigation season; the 60 acre center pivot in
Section 28 was operated for the second irrigation season. Twenty-four acres of flood irrigation was
added in late 2003 to Section 33. This area was only water enough to sprout the seed in 2003 but is
expected to be added to the irrigation program in 2004. Figure 4.1-1 shows the supply wells for
these three irrigated areas. In 2003, wells 631, 632, 855, 862, 869, 648, 649, 647, 496, 653, 657,
658, 685, 996 and CW44 were used for the irrigation supply to the areas in Sections 33 and 34.
Discharge from these supply wells is piped together and is used on only one irrigation area at a time.
Wells 634, 659, 881 and 890 were used to supply the Section 28 pivot irrigation. These three areas
were successfully irﬁgated during the entire 2003 growing season with 3 hay cuttings produced from
each of the areas within Sections 28, 33 and 34. A total of 949 Ac-Ft of water was applied to the

three irrigation areas in 2003.
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TABLE 2.1-1. QUANTITIES OF CONSTITUENTS COLLECTED.

YEAR SOURCE TOTAL VOLUME SULFATE (S04) URANIUM (U) MOLYBDENUM (MO) SELENIUM (SE)
PUMPED CONC. AMT. CONC. AMT, CONC. AMT. CONC, AMT.
(GAL) (MG/L) (18) (MG/L) 8) (MG/L) (18) __(MG/L) _ (1B)
1978 G.W. 27670033 5200 1200620 35 8081 40 9236 2 462
1979 G.W. 46371629 5200 2012095 35 13543 40 15478 2 774
1980 GW. 39385860 5200 1708978 35 11503 40 13146 2 657
1981 G.w. 91613183 5200 3975155 35 26756 40 30578 2 1529
1582 GW. 159848025 5200 6935910 35 46684 40 53353 2 2668
1983 GW. 167018540 5200 7247043 35 48778 40 55746 2 2787
1984 G.w. 203258522 5200 8819519 35 59362 40 67842 2 3392
1985 G.w. 194074421 5200 8421015 35 56680 40 64777 2 3239
1986 G.w. 199326030 5200 8648886 35 58214 40 66530 2 3326
1987 G.Ww. 180881740 5200 7848576 35 52827 40 60374 2 3019
1988 G.w. 166460826 5200 7222843 3 48615 40 55560 2 2778
1989 G.W. 175780800 5200 7627243 35 51337 40 58671 2 2934
1990 GWw. 164378919 5200 7132508 35 48007 40 54865 2 2743
1991 G.W. 171497720 5200 7441397 35 50086 40 57242 2 2862
1992 G.W. 128398849 4925 5276234 272 29134 359 38419 1.60 1718
1992 TOE 8544670 12117 864006 532 3793 106.5 7595 1.73 123
1993 GWw. 115795020 5011 4841203 28.1 27130 454 43885 147 1425
1993 TOE 18357680 12117 1856262 532 8150 106.5 16315 173 265
19%4 GWw. 98254087 4423 3624762 260 21146 273 22349 142 1162
1994 TOE 18337680 12117 1854240 532 8141 1065 16299 173 264
1995 G.w. 108306398 3256 2992827 16.1 14553 192 17355 1.65 1491
1995 TOE . 17711370 11370 1680500 54.6 8069 94.4 13952 2.25 332
1995 TAILS 5905740 8191 403680 36.1 1778 89.7 4420 0.15 7
1996 G.w. 122064160 3899 3967919 209 121225 268 27259 192 1950
1996 TOE 15431810 11537 1484295 46.4 5970 1050 13509 129 166
1996 TAILS 9181390 9434 722129 402 3072 108.0 8236 0.18 14
1997 G.w. 94465562 4955 3836678 269 20892 334 25887 3.17 2456
1997 TOE 12029390 11094 1113808 41.8 419 100.0 10040 0.81 81
1997 TAILS 21292900 10284 1827575 458 8139 924 16420 0.14 25
1998 G.w. 74459130 5088 3161866 296 18385 s 21625 1.85 1151
1998 TOE 10321780 9870 850257 425 3665 952 8203 0.73 63
1939 G.W. 117752408 3363 3305027 16.6 16314 148 14545 206 2024
1999 TOE 8809890 11560 849976 543 3993 106.0 7% 0.46 34
1999 TAILS 120550 9420 9478 40.9 1 1115 112 0.19 0
2000 G.w. 146609842 3358 4108868 18.8 23004 206 25206 1.94 2374
2000 TOE 8032870 9734 652590 58.6 3929 118.0 7911 0.34 3
2000 TAILS 12446810 9710 1008685 378 3927 127.0 13193 030 31
2001 G.W. 144925056 2770 3350438 19.6 23707 214 25884 1.65 19%
2001 TOE 9606280 9935 796529 43.1 3455 95.7 7673 078 63
2001 TAILS 31465370 8688 2281555 346 9086 892 23425 0.19 50
2002 G.w. 201357360 2748 4618092 149 25040 16.7 28065 1.23 2067
2002 TOE 17975520 9210 1381718 334 5011 88.7 13307 0.76 114
2002 TAILS 17817840 7670 1140588 235 3495 40.8 6067 0.12 18
2003 GW. 177727419 2417 3585168 138 20470 155 22991 0.73 1083
2003 TOE 28418871 9457 2243048 35.6 8444 789 18714 435 1032
2003 TAILS 8890076 9800 727126 28.0 2078 920 6826 0.30 22
SUMGW. 3,517,721,539 132,860,871 841,472 976,868 54,067
SUM TOE 173,577,811 15,627,229 63,039 141,311 2,559
SUM TAILS 107,120,676 8,120,817 31,620 78,699 167
COMBINED SUM 3,798,420,026 156,608,916 936,131 1,196,879 56,793

NOTE:  Average concentrations for 1978 to 1991 were used in Galkculating the quantities of constituents removed.
Concentrations from the collection wells have graduatty decreased from 1978 through 1991,
G.W. = Ground water; TOE = Toe drains on edge of tailings; TAILS = Large tailings collection wells
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2.2, ".FUTURE OPERATION - e ‘ _

. Ground water quality restoration in 2004 w111 continue as a combmatlon of fresh-water

-and R.O. product injection to maintain the overall piezometric gradient reversal between the lmes of

‘injection (M Line and J Line) and contaminated water collection near the tallmgs px]es The reverse
osmosis (R.0.) plant can be operated at a rate of up to 600 gpm but is projected to operate at an
average rate of approximately 400 gpm in 2004. When the plant is operated at' full capacify,
approximately 440 gpm of R.O. product is produced for injection into the alluvium and approximately
160 gpm of brine reject and blowdown is discharged to the evaporation ponds. A larger collection
rate and use of'the very good quality R.O. product for injection will continue to enhance the progress
in restoration.

Water collected from the alluvial and Chinle aquifers, where there are relatively low levels
of selenium and uranium, will continue to be collected and used for re-injection in the initial phase of |
restoration of some areas. This re-injection will occur in the alluvium where concentrations are
greater than those of the injected water until such time as injection with San Andres fresh water or
R.O. product water will better complete the restoration. Use of the low-concentration re-injection
water will be limited to areas up-gradient of the J and M injection lines. For the purpose of this
document, the reversal zone is called the collection area. To date, re-injection has occurred in wells
X5 through X27, 1A, D2 through D4 and DAA, DAB, DL, DW, DY, DF, DG, DQ and DX.
Additional wells in this area will be included in the re-injection program in 2004.

Collection from Upper Chinle well CE2 will continue to intercept contaminants in this
aquifer. Injection into Upper Chinle wells 944, CW4R, CW5, CW13 and CW25 is planned to
continue to control the direction of flow in these areas of the Upper Chinle aquifer.

Injection into well CW14 will be continued in order to build the head in this area of the
Middle Chinle aquifer. This will prevent alluvial water from flowing into this portion of the Middle
Chinle aquifer.

Irrigation with water from Sections 3, 28, 32, 33 and 35 is planned for the entire growing
season in 2004. Fullirrigation of the 24 acres of flood in Section 33 is expected for 2004 and the 60
acre center pivot may be expanded to 100 acres in 2004. The fresh-water injection into wells located

in Sections 28 and 29 will continue in 2004 to restore these areas with slightly elevated contaminant
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concentration. Fresh-water injection will be continued in Sections 35 and 3 in 2004, and additional
'-injection wells or inj'eétion lines are planned to be added in both of these areas in 2004 to aid
restoration and to complement the use of water for irrigation. Additional irrigation wells and
injection lines iriSécﬁons 27 and 28 are planned to be added to the Section 28 irrigation system to aid

restoration in this area.
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3.0 SITE STANDARDS AND BACKGROUND CONDITION S
3.1 ALLUVIAL SITE STANDARDS

Six water-quality site standards (U, Se, Mo, Ra226 + Ra228, Th230 and V) were
previously set for the alluvial aquifer at the Homestake site by the United States Nuclear Regulatory
Comrmssron (NRC) These estabhshed site standards are presently exceeded by the full range in
alluvral aquifer background values for many of the constrtuents Accordingly, naturally occurring
concentrations of these elements up-gradient of the Grants site have and will continue to prevent
successful ground water restoratlon to meet those exlstmg standards.

Adjustment of the site standards to account for the full range in natural background
concentrations is presently under federal and state review by NRC and NMED. Both agencies have
accepted the full range of bacicground values for the alluvial aquifer as presented in Hydro-
Engineering 2001c. The new (Proposed NRC) agreed upon standards are shown in Table 3.1-1 and
will be incorporated in the renewal of the NMED DP-200 permit and amendment of site license SUA-
1471 by NRC. S | |
Site standards for the Grants Project are applicable at three points of compliance; the

Point of Compliance (POC) wells are S4, D1, X and (see Figure 2.1-1 for 4locations).
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' TABLE 3.1-1. GRANTS PROJECT ALLUVIAL WATER

QUALITY STANDARDS.
Constituents Homestake Standards -
Existing Proposed Existing
NRC License NRC License New Mexico
Site Standards - Site Standards***  Site Standards*
Uranium 0.04 -0.15 - 5
Selenium 0.1 0.27 . 0.27
Molybdenum 0.03 0.05 1.0@
Vanadium - 0.02 0.02  ——
RA-226 + Ra-228 - 5 5 30
Thorium-230 0.3 0.3 —e—--
Sulfate - = - 1870 1870
Chloride , e 250 250
™S @ e 3060 3060
Nitrate @ —eee- 23 23

NOTE: All concentrations are in mg/l except: Ra-226 + Ra-228 and Th-230, which are in pCi/l.
@ =TIrrigation Standard
* = Pending NMED issuance of DP—200
*#++ = Pending NRC license amendment
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3.2 ALLUVIAL BACKGROUND WATER QUALITY
Background alluvial aquifer water-quality conditions at the Grants site are those found
up-gradient or north of the Large Tailings pile., These conditions in the San Mateo alluvium have

been monitored since 1976. Ground water flow in the San Mateo alluvial system is generally from the

northeast to the southwest (see Figure 3.2-1). . Lobo Creek joins San Mateo Creek at th:e Homestake

_site, although neither creek has a well-defined surface flow channel at the site. Surface-water flow

occurs only after extreme precipitation events and then generally only within some reaches of the
channels.

Hydrographs of up-gradient wells that have been used to define the background
hydrologic conditions of the alluvial aquifer are presented in Section 4 of this report. Wells DD, P,
P1, P2, P3, P4, Q, R and ND, located just north of the Large Tailings pile, have been used for
monitoring alluvial background water quality and are called the near up-gradient wells.

Additional alluvial background wells located farther north were sampled in 2003 (wells
914, 920, 921, 922 and 950, see Figure 3.2-1 for locations). Information gathered from these wells
has been used to further define the piezometric surface and water-quality conditions in the up-gradient
alluvial aquifer, and these wells are referred to as the far up-gradient wells.

Figure 3.2-1 presents the latest 2003 water-quality data for the near and far-up-gradient
alluvial background wells for six parameters: sulfate, uranium, selenium, chloride, TDS and nitrate.
Molybdenum concentrations in all up-gradient wells were less than 0.03 mg/l. Sulfate concentrations
for the wells varied from 404 to 1780 mg/lin 2003. Uranium concentrations also varied over a large
range, from 0.001 to 0.22 mg/l. Selenium concentrations varied over an even larger range, from less
than 0.005 to 0.71 mg/l.

Chloride concentrations in water sampled from the up-gradient wells ranged from a low of
46 mg/l to a high of 161 mg/l. The TDS concentrations varied from 1060 to 2720 mg/l. Nitrate
concentrations also vary naturally over a large range in the alluvial aquifer, and ranged from less than
0.1 to 16.6 mg/l in 2003. Time versus concentration plots for up-gradient wells DD, ND, P, P4, Q
and R are presented in Section 4.3 of this report.

The 95% percentile of the historical background alluvial aquifer water-quality data for the
Grants site was defined by ERG (1999a and 1999b). These documents, along with a hydrologic
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support document (Hydro-Enginéeri'ng 2601c), were stibmitted to the NRC in 2001 with a request to
adjust some of the site standards based on the fusll range of hatural backgrouiid conditions. The 95®
‘percentile is being used to define the upper limit of background. The present NRC standards used
'ZaVera'ge background concentrations for establishing the standards. The 95" percentile is a more
appropriate value for use in background discussions, because it better defines the natural full upper
limit of background. A tabulation of the 95™ percentile background levels for the Grants Project area

~ constituents is included in Figure 3.2-1.
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BACKGROUND WATER QUALITY AND CURRENT STANDARDS S50 3
PROPOSED  PROPOSED 885 |0.14{1750 o
* 950, BACK.  STATE NRC 0.30| 1276.6
LEVEL STANDARD  STANDARD =
Se 02 0.27 0.27 1 e 2
o/
U 0.15 5 0.15
MO o005 10@ 0.05
SO4 1s70 1870 870 1780[0.19J2720
42
Cl 112 250 250 922 05‘4‘ o L 2
0.71] 72 |16.6 <0.dos] 95 <0.1
NO3 23 23 23 922 0 05‘ 1t<
NOTE: * = Derived from Near Up-gradient Wells
@ = Irrigation Standard 13
0916
1350]0.02|2220
22 ' 19
DD P1 R
o o o \
1460]0.17)2680 .
| k2 oo'ﬁ
o}
12¥0| 0.04]2210 P3
0.08 62 [9.4
S4
o) TAIEQ?I\?(ES SO4|U | TDS
= Se ICIINO3
PLEASANT i * Y % in mg/l
VALLEY
MURRAY ?( ND o ALLUVIAL WELL
ACRES NOTE: All Mo < 0.03
SAN ANDRES W.Q.
603 [0.01[1790
0.009{18913.2 T.12N
DATE: 7/16/03 | PROJECTS\2003-06\DWGS\2000BACK B)
BROADVIEW
34 HOMESTAKE MINING
OF CALIFORNIA

SCALE: 1"= 0.5 MILE

GRANTS, NEW MEXICO

FIGURE 3.2-1. ALLUVIAL BACKGROUND GROUND WATER QUALITY

3.8-3
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3.3 COMPARISON OF ALLUVIAL SITE STANDARDS TO BACKGROUND
The range in concentrations (see Section 3.2) in the alluvial up-gradient wells during 2003
was such that 9 out of 12 selénium concentrations in background well' samples were equal to, or

excee‘ded,‘lghé present NRC site standard. Additionally, 7 out of 12 uranium values were equal to, or

exceeded, the present NRC site standard. The original site standards were set based on an average of

concentrations in three samples® collécted in Decémberrl 988, J anuary 1989 and February 1989 froﬁl
up-gradient well P. As shown by ihg present data, there 1s 'z:i:large natural areal,véﬁabiliz_ty in the
backgrohn_d_ water quality. Therefc_)ré," the cumulative database for all of the background Wells more
adequatelj; ideﬁnes background cbnbentrations, and this expanded database, -baéed on near-up-
gradient wells, was utilized in the two ERG (1999a and 1999b) studies. Naturally occqnigg
background variation is illustrated by the uranium concentrations, whérg ‘concéfiirétidhs in 2003
varied from 0.001 to 0.22 mg/] (see red values on Figure 3.2-1). The higher values are four times
greater than the present site standard of 0.04 mg/l.

Table 3.3-1 presents the 95 percentile of background concentrations (see ERG 1999a
and 1999b for computation of the 95 percentile levels) for selenium, uranium, molybdenum, sulfate,
chloride, TDS and nitrate along with respective proposed State and NRC standards. The sulfate,
TDS and nitrate 95" percentile levels are equal to the proposed State standards because the State has

accepted the upper limit evaluation.

!wells DD, ND, P, P4, Q, R, 914, 916, 920, 921, 922 and 950.
2 Average of 3 samples from well P in 1988 and 1989.
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TABLE 3.3-1.. COMPARISON OF ALLUVIAL UPPER LIMIT OF
BACKGROUND GROUND WATER QUALITY AND SITE STANDARDS.

. Proposed Proposed
95% Background State NRC

-_Constituents Level Standard " Standard
Selenium 0.27 0.27 0.27
Uranium 0.15 5 : 0.15
Molybdenum 0.05 1.0@ 0.05
Sulfate 1870 1870 1870
Chloride 112 250 250
TDS 3060 3060 3060
Nitrate 23 23 23

NOTE: All values are in mg/l
- @ = Irrigation Standard
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34 CHINLE BACKGROUND WATER QUALITY

The Chinle aquifer background water quality hasbeen analyzed and pmented to the NRC
and NMED in Hydro-Engineering 2003b and ERG 2003. The proposed background concentrations
for the mixing zones in the Upper, Middle and Lower Chinle aquifers were grouped together to

develop a mixing zone background level. The non-mixing zone water chemistry data for each of the

three aquifers were analyzed separately. . Table 3.4-1 presents the results from -the_ analysis of the
Chinle background data. Figure 3.4-1 presents the Upper Chinle mixing-zone data and the wells used

in the analysis of the mixing zone. The mixing zone is shown with a yellow pattern on Figure 3.4-1.
Wells within the mixing zone that were used in the mixing-zone background calculations have a red
rectangular box around the well name. Wells used to define the Upper Chinle non-mixing zone
contain a light blue rectangular box around their wellname. Figure 3.4-1 also presents the 2003 data
collected from these background wells for selected parameters of sulfate, umﬂiung TDS, selenium,
chloride and nitrate. None of the Upper Chm]e Jbackground concentrations for 2003 exceed the
proposed background Jevels for this aquifer. . This data is presented in a format similar to that used for
the al]uvxal background data. c A

, ., The Middle Chinle mixing zone is presented in Flgure 3.4-2 w1th a yellow pattern. Five
wells are shown in the Middle Chinle mixing zone, and these wells were included with the Upper
Chinle and Lower Chinle nﬁxing-zone wells in establishing the mixing-zone background values. Six
wells are shown on Figure 3.4-2 that were used to establish the Middle Chinle non-mixing zone
background levels. This figure also presents the 2003 data collected for these background wells. One
well in each of the mixing and non-mixing zones of the Middle Chinle aquifer exceeds the background
sulfate concentrations for this aquifer. This indicates that what has previously been considered the
range of backgrouﬁd sulfate concentrations may not fully define the range of natural concentrations in
this aquifer. These exceedances also serve as a reminder that standards established as the 95"
percentile will occasionally be exceeded within the range of natural variation. None of the TDS or
chloride background concentrations exceeded the proposed background levels for the Middle Chinle
aquifer. Only one of the uranium concentrations west of the West Fault slightly exceeded the mixing
zone concentration of 0.1 mg/l, while one of the non-mixing zone selenium concentrations also

slightly exceeded this background level. None of the molybdenum, nitrate, radium, vanadium or
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thorium-230 values exceeded the background concentrations for the Middle Chinle aquifer for these
constituents.

Figure 3.4-3 presents the Lower Chinle mixing zone in a yellow pattern. This figure also
shows which wells were used to establish the background concentrations in the mixing and non-
mixing zones of the Lower Chinle aquifer. The 2003 data for the Lower Chinle wells used to define
background concentrations are also presented on Figure 3.4-3. One of the non-mixing zone sulfate
concentrations in the Lower Chinle aquifer slightly exceeds this background level. This sulfate value
is from the furthest down-gradient well and indicates additional data may be needed for some of the
farther down-gradient wells. None of the TDS concentrations exceeded the background levels. One
of the chloride concentrations exceeded the Lower Chinle non-mixing zone level of 634 mg/l.
Additional data may be needed to further define the non-mixing zone background concentration for
chloride. Two of the non-mixing zone uranium background concentrations exceeded the level 0f£0.02
mg/l. None of'the selenium, molybdenum, nitrate, radium, vanadium or thorium-230 concentrations
in the Lower Chinle background wells exceeded their background levels. The Lower Chinle non-
mixing zone background levels are somewhat problematic, because the water quality tends to
deteriorate naturally as the ground water moves down-gradient. Therefore, the expected natural

water quality deterioration is a function of the distance from the subcrop with the alluvium.
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TABLE 3.4-1. GRANTS PROJECT-CHINLE BACKGROUND CONCENTRATIONS

CONSTITUENT, concentrations in mg/l except Thorium-230 and Ra226+Ra228 in pCi/l.
Ra-226
Aquifer Zone | Selenium| Uranium| Molybdenum| TDS | Sulfate| Chloride | Nitrate | Vanadium)] Thorium-230] +Ra-228
Chinle Mixing} 0.14 0.18 0.10 3140 | 1750 96 15 0.08 0.97 4
Upper Chinle
Non-Mixing 0.06 0.09 0.08 2010 | 914 412 4.9 0.02 0.55 4
Middle Chinle
Non-Mixing 0.07 0.07 0.05 1560 | 857 63 4.0 0.02 0.86 4
Lower Chinle
Non-Mixing 0.32 0.02 0.03 4140 | 2000 634 3.0 0.01 0.72 4
Grants Reclamation Project
2003 Annual chort 3 4'6

Monitoring / Performance Review




 SECTION 4
TABLE OF CONTENTS

. GROUND WATER MONITORING
FOR HOMESTAKE 'S GRANTS PROJECT

o ‘ e Page Number
4.0 ALLUVIAL AQUIFER MONITORING 4.1-1
41 ALLUVIAL WELL COMPLETIONS......c.osscers oo sees e 4.1-1
42  ALLUVIAL WATER LEVELS........00oos oo oo 4.2-1
421 WATER-LEVEL ELEVATION - ALLUVIAL ..........oo.oooo.. 4.2-1
422" WATER-LEVEL CHANGE - ALLUVIAL .00t oo 4.2-2
43  ALLUVIAL WATER QUALITY ...ooooooooooeoooeoeoeoeoooooooeoeoeoooeeeoseeeo 43-1
43.1 SULFATE - ALLUVIAL |t 431
432 TOTAL DISSOLVED SOLIDS - ALLUVIAL ............................. 434
433" CHLORIDE ~ALLUVIAL ... fooo. oot 43-7
434 URANIUM - ALLUVIAL ..o oo 4.3-9
435 . SELENTUM - ALLUVIAL ..o 432
436 MOLYBDENUM - ALLUVIAL ... 43-15
437 - NITRATE -ALLUVIAL ... SR 43417
438 RADIUM-226 AND RADIUM-228 - ALLUVIAL ..................... 4.3-19
439 VANADIUM =ALLUVIAL.....ooc...coomroriimmsrosismoosoeosieor 4320
43.10 THORIUM-230 - ALLUVIAL w.cocroororesvsssc 43-20
| B FIGURES ,A
411 ALLUVIAL WELL LOCATIONS..t....'. .............................................................. 413
42-1  WATER-LEVEL ELEVATIONS OF THE ALLUVIAL AQUIFER,
S FALL 2003, FT-MSLo.. oo i s i 8.2-6
422 - LOCATIONS OF ALLUVIAL WELLS WITH WATER-LEVEL
PLOTS w.oveseee e e sresseesesseesees e ses st seeeses e ses et sree s esese s 4.2-7
) N l:.;'»" Y -': .
423  WATER-LEVEL ELEVATION FOR WELLS DD ND NC,P, Q
AND R oottt bt oo 4,278
424 WATER-LEVEL ELEVA’I”ION FOR WELLS SO AND SP e 629
. d- ' ,
42-5 WATER—LEVEL ELEVATION FOR WELLS s1 AND sz .............................. 4.2-10
Grants Reclamation Project v
2003 Annual Report 4_i

Monitoring / Performance Review



SECTION 4
TABLE OF CONTENTS

. GROUND WATER MONITORING
FOR HOMESTAKE’S GRANTS PROJECT

FIGURES
(continued)
Page Number

426  WATER-LEVEL ELEVATION FOR WELLS BC, DC, MU, S4 AND S11......4.2-11
427  WATER-LEVELELEVATION FOR WELLS MO, MQ, MY AND W............. 4.2-12
428  WATER-LEVEL ELEVATION FOR WELLS B AND BA........oooooooo. 4.2-13
42-9  WATER-LEVEL ELEVATION FOR WELLS BP, B13, D1 AND Ms.......... 4.2-14
4210  WATER-LEVEL ELEVATION FOR WELLS DZ ANDKZ ... 4.2-15
42-11  WATER-LEVEL ELEVATION FOR WELLS BI 1, C12,L6 AND TA........... 4.2-16
4212 WATER-LEVEL ELEVATION FOR WELLS I, KEB AND X.voooooooooo 4.2-17
4213  WATER-LEVEL ELEVATION FOR WELLS 490, 497, GH AND SUBI ........4.2-18
4214  WATER-LEVEL ELEVATION FOR WELLS 688, 844, 846, FB AND MX.....4.2-19
4215  WATER-LEVEL ELEVATION FOR WELLS 652, 653, 855, 862 AND 869....4.2-20
4216  WATER-LEVEL ELEVATION FOR WELLS 88 1, 886, 890, 893 AND MR....4.2-21
42-17 WATER-LEVEL ELEVATION FOR WELLS 686, 637, 895, 899 AND 935....4.2-22
42-13  WATER-LEVEL ELEVATION FOR WELLS 648, 649, 657, 658 AND 996....4.2-23
431  SULFATE CONCENTRATIONS OF THE ALLUVIAL AQUIFER,
2003, ML oo seressesessesseesesmesesseeseessessesssesesssssessassssasessessesereemesne 43-21
432 LOCATION OF ALLUVIAL WELLS WITH wAi‘ER-QUALITY PLOTS......4.3-22
433  SULFATE CONCENTRATIONS FOR WELLS DD, ND, P, P4, Q AND R .....43-23
43-4  SULFATE CONCENTRATIONS FOR WELLS NC, S2, S3, S4 AND S11.......4.3-24
Gmnts Reclamation Project

2003 Annual Report 4-ii
Monitoring / Performance Review



SECTION 4
TABLE OF CONTENTS

.GROUND WATER MONITORING
FOR HOMESTAKE’S GRANTS PROJECT

FIGURES
(contmued)

. Page Number
4.3-5 SULFATE CONCENTRATIONS F OR WELLS BC, DC, MO,

MU AND W.....ooiiitnisinisesesesnessnsesssssiisssssessnsssssss sasas RSN 4.3-25
4.3-6 SULFATE CONCENTRATIONS FOR WELLS B, BP, D1

ANDMS ....oociioineereneene consommstsiiannilrctanordnasnrssnarnesansnsasnrsrertantasnascs e 4.3-26
4.3-7 SULFATE CONCENTRATIONS FOR WELLS B11 DQ S5, T

AND TA ... iieertteeeeedesaeieeiesseesesessinneassassssseseessssssbensessassssesssnsnssssnensesans 4.3-27
4.3-8 SULFATE CONCENTRATIONS FOR WELLS C2, C6, C9 AND C12............ 4.3-28
4.3-9 SULFATE CONCENTRATIONS FOR WELLS KEB, KF, KZ AND X ........... 4.3-29
43-10 SULFATE CONCENTRATIONS FOR WELLS K4, K5, K7 ANDKI1O0........... 4.3-30
43-11 SULFATE CONCENTRATIONS FOR WELLS L5,L6,1L7, L8 | _

LOAND LI0 ... oiiieieecteeieieeeeenierstessesaesssesneessassesasaessaesssesessasnssessassessnsssass 4.3-31
43-12  SULFATE CONCENTRATIONS FOR WELLS GH, SUBI, SUB2

AND SUBS ........ooieiiieecetreeertssrnteerasseeseesste st aessessnsssassnantoseessassusenseseassseses 4.3-32
43-13 SULFATE CONCENTRATIONS FOR WELLS 490 491 496 AND 497 ........ 4.3-33
4.3-14 SULFATE CONCENTRATIONS FOR WELLS 688 802, 844 846 i

ANDFB....... eneeeesteasnensneane ieeeteeiieted e san e e e e e tesuassaesaee s aeraesnes e asanesaa et eneeneans 43-34
4.3-15 SULFATE CONCENTRATIONS FOR WELLS 652,-653, 855,

862 AND 869 ......cceeeeeereneeeerircieersssesee st tessesesesssss st esssaesassssesssmarsssesans evrerenes 4.3-35
43-16  SULFATE CONCENTRATIONS FOR WELLS 881, 886, 890,

893 AND MR ...ttt st s s b s snsas e 4.3-36
43-17  SULFATE CONCENTRATIONS FOR WELLS 686, 687, 895, ,

B AND 935 ...t rte e e te e s eete et e st e sse s e s sneste st erassnt et e e essenane 43-37
Grants Reclamation Project
2003 Annual Report  4-iii

Monitoring / Performance Review



43-18
43-19

4.3-20
4.3-21

4.3-22
4.3-23
4.3-24

4.3-25
4.3-26
4.3-27

4.3-28

4.3-29

4.3-30

SECTION 4
TABLE OF CONTENTS

GROUND WATER MONITORING
FOR HOMESTAKE’S GRANTS PROJECT

FIGURES
(continued)
Page Number

SULFATE CONCENTRATIONS FOR WELLS 648, 649, 657,

658 AND 996 ..........oociiiiiiiicititinitse st cbs s s sa e ens 4.3-38
TDS CONCENTRATIONS OF THE ALLUVIAL AQUIFER,

2003, mg/l.........ccconucee, U OO OTURPUROPOOOt 4.3-39
TDS CONCENTRATIONS FOR WELLS DD, ND, P, P4, QANDR.............. 4.3-40
TDS CONCENTRATIONS FOR WELLS NC, S2, S3, S4 AND Si1................ 4.3-41
TDS CONCENTRATIONS FOR WELLS BC, DC, MO,

MUAND W......... e 4.3-42
TDS CONCENTRATIONS FOR WELLS B, BP, D1

AND MS Lottt e 4.3-43
TDS CONCENTRATIONS FOR WELLS B11,DQ, S5, T

AND TA ...ttt st st s s e es e e s ses e st nnas 4.3-44
TDS CONCENTRATIONS FOR WELLS C2, C6, C9 AND Cl12...................... 4.3-45
TDS CONCENTRATIONS FOR WELLS KEB, KF, KZ AND X ....cccovnannen. 4.3-46
TDS CONCENTRATIONS FOR WELLS K4, K5, K7 AND K10..................... 4.3-47
TDS CONCENTRATIONS FOR WELLS L5, L6, L7, L8,

LOAND LIO oottt es s 4.3-48
TDS CONCENTRATIONS FOR WELLS GH, SUBI, SUBZ

AND SUB3 ...ttt ssns s sa s e ss s s s ens 4.3-49
TDS CONCENTRATIONS FOR WELLS 490, 491, 496 AND 497.................. 4.3-50

Grants Reclamation Project
2003 Annual Report 4-iv
Monitoring / Performance Review



4.3-31

SECTION 4
TABLE OF CONTENTS

GROUND WATER MONITORING
‘FOR HOMESTAKE’S GRANTS PROJECT

FIGURES
,(continued)
I Page Number

" TDS CONCENTRATIONS FOR WELLS 688, 802, 844, 846

ANDFB..... N e e e e e e 4351
43-32°  TDS CONCENTRATIONS FOR WELLS 652, 653, 855,

B62 AND 86D ... iesess s e ense s 43-52
43-33  TDS CONCENTRATIONS FOR WELLS 881, 886, 890,
. 893 ANDMRoeereoooroorein O e 43-53
43-3¢  TDS CONCENTRATIONS FOR WELLS 686, 687, 895,

899 AND 935 ..o U O SO, 43-54
4335  TDS CONCENTRATIONS FOR WELLS 648, 649, 657,

658 AND 996 ....... oo e e o 4355
4336  CHLORIDE CONCENTRATIONS OF THE ALLUVIAL . =

AQUIFER, 2003, M@/L....oceeereereereesssressses e sssssss e 43-56
4337  CHLORIDE CONCENTRATIONS FOR WELLS DD, ND, P, P4, Q AND R ...4.3-57
4338 CHLORIDE CONCENTRATIONS FOR WELLS NC, 2, S3, S4 AND S11....4.3-58
4339 CHLORIDE CONCENTRATIONS FOR WELLS BC, DC, MO,

MU AND W oo e e e e S 43-59
43-40 CHLORIDE CONCENTRATIONS FOR WELLS B, BP, ) A

AND MS oo e e o 4.3-60
43-41 CHLORIDE CONCENTRATIONS FOR WELLS BII .DQ, S5, T |

AND TA e e e i 43-61
4342  CHLORIDE CONCENTRATIONS FOR WELLS C2, C6, C9 AND CI2........4.3-62
4343  CHLORIDE CONCENTRATIONS FOR WELLS KEB, KF, KZ AND X.........4.3-63
Grants Reclamation Project ™ . T : :
2003 Annual Report 4-v

Monitoring / Performance Review



SECTION 4
TABLE OF CONTENTS

'GROUND WATER MONITORING
FOR HOMESTAKE’S GRANTS PROJECT

FIGURES
(continued)
Page Number

4.3-44 CHLORIDE CONCENTRATIONS FOR WELLS K4, K5, K7 AND K10......... 4.3-64
4.3-45 CHLORIDE CONCENTRATIONS FOR WELLS L5, L6, L7, L8,

LIOAND LI ...ttt cesnereessesestesasessesssssssnnses seesertnaensesnsnsnenaease 4.3-65
4.3-46 CHLORIDE CONCENTRATIONS FOR WELLS GH, SUB1, SUB2

AND SUB3 .................... OOt 4.3-66
4.3-47 CHLORIDE CONCENTRATIONS FOR WELLS 490, 491,'496 AND 497 ..... 4.3-67
4.3-48 CHLORIDE CONCENTRATIONS FOR WELLS 688, 802, 844, 846

AND FBi......oeeteeereree e tecesteesesesteaseseessstessesesessssnsssssssnsesaessnevassassssnnssnense 4.3-68
4.3-49 CHLORIDE CONCENTRATIONS FOR WELLS 652, 653, 855,

B8O2 AND 869.......coooiieeeiiieieiterreeesserernee e sesssassarareeeeseeseessasssssssssssesseessnans 4.3-69
4.3-50 CHLORIDE CONCENTRATIONS FOR WELLS 881, 886, 890,

B3 AND MR ........ooeeieeeereieeeeeeteeeeesernntaresessssseeaeseessssssssssssnsasssaessenseesesssssssenees 4.3-70
4.3-51 CHLORIDE CONCENTRATIONS FOR WELLS 686, 687, 895,

B8O AND 935 .....ooeeeeeeeeeeeeeeeecereereeecrrrreeeee e ssaeresees e ssnssssssassssesseressensssnsensrssesesen 4.3-71
4.3-52 CHLORIDE CONCENTRATIONS FOR WELLS 648, 649, 657,

658 AN 996 ...ttt ettt e s e e et e e se s st e e s s sssseeaesosnsesannne 43-72
4.3-53 URANIUM CONCENTRATIONS OF THE ALLUVIAL AQUIFER

2003, MG/L ...t ireeeeeeee e eeeeesrerneerase e s e sasessnre e bresenn e ane e reesrneenneeneen 4.3-73
4.3-54 URANIUM CONCENTRATIONS FOR WELLS DD, ND, P, P4,

QAND R ...t ee et cesresesestessessreseeess s ssnsasesnsnssnrnseessnsnsrensnes 4.3-74
4.3-55 URANIUM CONCENTRATIONS FOR WELLS NC, S2, S3, S4

AND STL....oeeieee ettt crre e csee e seseae s ee s seabasssesesasatesessssssaeesassnes 43-75
Grants Reclamation Project
2003 Annual Report 4-vi

Monitoring / Performance Review



SECTION 4
TABLE OF CONTENTS

GROUND WATER MONITORING
FOR HOMESTAKE’S GRANTS PROJECI'

FIGURES
. (continued)
. o Page Number
43-56 URANIUM CONCENTRATIONS FOR WELLS BC, DC, MO,
MU AND W.....oouiiirienmnsionnionecessiassaesseassinsssasssssssassasssasssiessssssssssinsssnsssanes 4.3-76
4.3-57  URANIUM CONCENTRATIONS FOR WELLS B, BP DI -
ANDMS.......... e eeeeneie e e s e e st s et e et e e e s e R e e a e s e ne e eees rerreeeerenns 4.3-77
43-58  URANIUM CONCENTRATIONS FOR WELLS B11, DQ SS T
AND TA.... oot estsesedns e et s sessseeese st s e s snese s ass s nesenssanas 43-78
43-59  URANIUM CONCENTRATIONS FOR WELLS C2, C6, C9 AND C12 ........... 4.3-79
43-60 URANIUM CONCENTRATIONS FOR WELLS KEB, KF KZ AND X.......... 4 3-80
4.3-61 URANIUM CONCENTRATIONS FOR WELLS K4, KS; K7 AND K10.......... 4.3-81
43-62 URANIUM CONCENTRATIONS FOR WELLS L5 L6 L7, L8 :
| LOAND LI ......cviiireci il e B it Dot e 4.3-82
4.3-63  URANIUM CONCENTRATIONS FOR WELLS GH, SUBl
‘ SUB2 AND SUB3...... 0o b et esvsssesseessesssesssse s s sassaes 4.3-83
4.3-64 URANIUM CONCENTRATIONS FOR WELLS 490 491 496 AND 497 ....... 4.3-84
_4.3-65 URANIUM CONCENTRATIONS FOR WELLS 688 802 844 846,
' AND FB......oeeol i R LT SN RSSO SRS heveeesneas 4.3-85
43-66  URANIUM CONCENTRATIONS FOR WELLS 652, 653, 855, :
862 AND 869.....occorvn e 4386
' 43-67 - URANIUM CONCENTRATIONS FORWELLS 881 886 890= .
BI3 AND MR ..o 4.3-87
4368 - URANIUM CONCENTRATIONS FOR WELLS 686 687 895, _
899 AND 935 ....coccoesesnrecssrssssesmessesnss s s s s smsssssnsss e 4.3-88
Grants Reclamation Project =~ =~ : ) T v
2003 Annual Report ' 4-vii

Monitoring / Performance Review



SECTION 4
* TABLE OF CONTENTS

GROUND WATER MONITORING
FOR HOMESTAKE’S GRANTS PROJECT
FIGURES
(continued)
Page Number

URANIUM CONCENTRATIONS FOR WELLS 648, 649, 657,

4.3-69

658 AND 996 .....ooooeoeeveeeeeeeeeeeeeeesseeeessseesees s ess s ses e s seeeseseesseses s ssssesessaseeen 4.3-89
4370  SELENIUM CONCENTRATIONS OF THE ALLUVIAL AQUIFER,

2003, MBI oo eeeeeeseees e sseeseesssssseseessesssessesssssemssssessasesessseeeseesereseses 4.3-90
43-71  SELENIUM CONCENTRATIONS FOR WELLS DD, ND, P,

PA, QAND R..ccccorernesersscessesrsnssmessrssreesos s ssnes oo s ssesssos e 4.3-91
4372 SELENIUM CONCENTRATIONS FOR WELLS NC, 82, 83,

S AND STL.eroeeeooeeeeeeeeeeeeeeeee oo seeeeeev e s sseees s s s essssess s ssessssssmeessseess 4.3-92
43-73  SELENIUM CONCENTRATIONS FOR WELLS BC, DC, MO,

MU AND Wi e eeeeeeeseseee e s ee s es s e ssssessssseesssses s enssarene 43-93
43-74  SELENIUM CONCENTRATIONS FOR WELLS B, BP, D1

AND MS oo ee oo s e ee e es e es s s ssseessssesessesesssessessseessesss e 4.3-94
43-75  SELENIUM CONCENTRATIONS FOR WELLS B11, DQ, S5, T

AND TAooooeoooeeoeeeeeeeeoeeeeeeeveeeesseeees s ss s e s s e s s s s essssesessesessseessssee e eesemseee 4.3-95
43-76  SELENIUM CONCENTRATIONS FOR WELLS C2,C6,C9 AND Cl2........ 4.3-96
4377  SELENIUM CONCENTRATIONS FOR WELLS KEB, KF, KZ AND X........4.3-97
43-78  SELENIUM CONCENTRATIONS FOR WELLS K4, K5, K7 AND K10.........4.3-98
43-19  SELENIUM CONCENTRATIONS FOR WELLS LS, L6, L7, L8,

LOAND LIO oo eeeeee oo esesess e s sessEossesessseessasessesessesssnnse s 4.3-99
43-80  SELENIUM CONCENTRATIONS FOR WELLS GH, SUB1, SUB2

AND SUB3 oo oeveeeessesesseessesssesesssssesssesssseseseeseeneeen e eeeeeeeeseeenn 4.3-100
43-81  SELENIUM CONCENTRATIONS FOR WELLS 490, 491, 496 AND 497 ....4.3-101
Grants Reclamation Project —
2003 Annual Report 4-viii

Monitoring / Performance Review



. SECTION 4
: TABLE OF CONTENTS

. GROUND WATER MONITORING
FOR HOMESTAKE’S GRANTS PROJECT

- FIGURES
(contmued)
Page Number

4.3-82 SELENIUM CONCENTRATIONS FOR WELLS 688 802, 844, 846 _

Y 5 T, AR e 432102
4.3-83 SELENIUM CONCENTRATIONS FOR WELLS 652 653 855, _

862 AND 869......o.coooero.. e oot 4.3-103
4.3-84 SELENIUM CONCENTRATIONS FOR WELLS 881,-886, 890, .

893 AND MR ..ot eereereeseeseesesssessesessseseeeseeseseseseses restnisastseneasisenens 4.3-104
4.3-85 SELENIUM CONCENTRATIONS FOR WELLS 686, 687, 895,

899 AND 935 ....... PR eetrereeenneeae et e e e e st e b e s et e e eaeaee easnsnssanaon 4 3-105
4.3-86 SELENIUM CONCENTRATIONS FOR WELLS 648, 649, 657 ]

658 AND 996 ... eeccrecretrctescre s reresreescee e s s see e se st e s e seaaesasessasssnesesnessssesans 4.3-106
4.3-87 MOLYBDENUM CONCENTRATIONS OF THE ALLUVIAL o

AQUIFER, 2003, ME/L.....occoreereroesssrsrssersomssersersesssessessssssssessssses 4.3-107
4.3-88 MOLYBDENUM CONCENTRATIONS FOR WELLS DD, ND .

P, P4, QANDR .............................. eereeereeren e rreereeeennes 1.‘ .......... 43 108
4.3-89 MOLYBDENUM CONCENTRATIONS FOR WELLS NC, S2 S3, .

, S$4 AND S11...coorroroeeeseerseen e et 4.3109

4.3-90 MOLYBDENUM CONCENTRATIONS FOR WELLS BC,DC, MO, -

MUAND W....... reeeeseesesesn oo e 3110
4.3-9T MOLYBDENUM CONCENTRATIONS FOR WELLS B BP D1,

AND MS ..ot RS % V
4.3-92 MOLYBDENUM CONCENTRATIONS FOR WELLS B11 DQ S5

o TAND TA ..o eeeeteeereeeeeeeeeeteeeseseessssenssasessessssrsssesssssssan R 4 3-112

4.3-93 MOLYBDENUM CONCENTRATIONS FOR WELLS C2, C6, C9

AND Cl2 ...ttt reeseeseseesesssssenteseessesssssessssterseesesseeesssssssssssresesesssnnne 4.3-113

" Grants Reclamation Project : S : : T

2003 Annual Report 4-ix

Monitoring / Performance Review



SECTION 4
TABLE OF CONTENTS

. GROUND WATER MONITORING
FOR HOMESTAKE’S GRANTS PROJECT

FIGURES
(continued)
Page Number

43-94 MOLYBDENUM CONCENTRATIONS FOR WELLS KEB, KF, KZ
o N1 0 35, GOSN 43-114
43-95 MOLYBDENUM CONCENTRATIONS FOR WELLS K4, K5, K7
AND KL ..o ee e ves e v es e s ees e ees s s s e s s eseseesee s ssesaseeereeenn 43-115
43-96 MOLYBDENUM CONCENTRATIONS FOR WELLS L5, L6, L7, L8
LOAND LIO .o eeeeeeeeeee e ee e ee e eeees e eseeseee s s ee s e 43-116
43-97 MOLYBDENUM CONCENTRATIONS FOR WELLS GH, SUBI,
SUB2 AND SUB3 ..o eee e vesees s s sesses e ssesassessess s s sesseesas 43-117
43-98 MOLYBDENUM CONCENTRATIONS FOR WELLS 490, 491,
Q96 AND 497 ..o eeeee e eee e eeees e s eeees e e s s e seeees s es s s eese e 43-118
43-99 MOLYBDENUM CONCENTRATIONS FOR WELLS 688, 802, 844,
T UBAGAND FB ... e eer e s s e s e es s e e es e e 43-119
43-100 MOLYBDENUM CONCENTRATIONS FOR WELLS 652, 653, 855,
B62 AND 869 ... eeeeeeee e ee e e e e e s eee s s s eees s s s 4.3-120
43-101 MOLYBDENUM CONCENTRATIONS FOR WELLS 881, 886, 890,
893 AND MR ... e e eeeeeeeseeseeeeeeseeseseeraseeseeesees s aesees e 4.3-121
43-102 MOLYBDENUM CONCENTRATIONS FOR WELLS 686, 687, 895,
899 AND 935 ..o.ooeoeeeeeeeeeeeeeee oo eeee e e e v e eeees s ees e see s s e e eeeeer s s s es e reene 4.3-122
43-103 MOLYBDENUM CONCENTRATIONS FOR WELLS 648, 649, 657,
658 AND 906 ... e e e s ees s e e es s e s e e s eeser e senees e eeene 4.3-123
43-104 NITRATE CONCENTRATIONS OF THE ALLUVIAL AQUIFER,
2003, IR/ ..o seeseeeeesesese e seaseseseeaesesesse s seesesase s smesenseeaseeressed 4.3-124
Grants Reclamation Project
2003 Annual Report 4-x

Monitoring / Performance Review



SECTION 4
. TABLE OF CONTENTS

-GROUND WATER MONITORING
FOR HOMESTAKE’S GRANT S PROJECT

. FIGURES
-_(continued)
‘ Page Number

43-105 NITRATE CONCENTRATIONS FOR WELLS DD, ND, )
. P, P4 QAND R coooooooeoeoeoeeoeeeeooeooeeeeeee oot esesssemssseesee eerenen 83125
43-106 NITRATE CONCENTRATIONS FOR WELLS NC, S2, S3, .
© USAAND S esesemeseesessoeereeseseseeseeseessesesessenessoes S 43-126
43-107 NITRATE CONCENTRATIONS FOR WELLS BC, DC, MO,
© MUAND W S T S 43-127

43-108 NITRATE CONCENTRATIONS FOR WELLS B, BP, D1 AND M5............ 43-128
43-109 NITRATE CONCENTRATIONS FOR WELLS B11, DQ, S5, T AND TA......4.3-129
43110 NITRATE CONCENTRATIONS FOR WELLS C2, C6, C9 AND Cl2..........4.3-130
43-111 NITRATE CONCENTRATIONS FOR WELLS KEB, KF, KZ AND X..........4.3-131
43-112 NITRATE CONCENTRATIONS FOR WELLS K4, K5. K7 AND K10..........4.3-132
43-113 NITRATE CONCENTRATIONS FOR WELLS L5, L6, L7, L8

TN 03 2L T —— 43-133
43-114 NITRATE CONCENTRATIONS FOR WELLS GH, SUBI,

SUBZ AND SUB3 ..o 43-134
43-115 NITRATE CONCENTRATIONS FOR WELLS 490, 491,

N Nt A 43-135
43-116 NITRATE CONCENTRATIONS FOR WELLS 688, 802, 844,

DT N0 R - Do — 43-136
43-117 NITRATE CONCENTRATIONS FOR WELLS 652, 653, 855,

Rl o N T — 43-137
Grants Reclamation Project

2003 Annual Report 4-xi
Monitoring / Performance Review o



SECTION 4
TABLE OF CONTENTS

GROUND WATER MONITORING
FOR HOMESTAKE’S GRANTS PROJECT

FIGURES
(continued)
Page Number

43-118 NITRATE CONCENTRATIONS FOR WELLS 881, 886, 890,

893 AND MR ...ttt eseerieseee e e e essesssesseessesseesaessssaessasssessaasasnns 4.3-138
43-119 NITRATE CONCENTRATIONS FOR WELLS 686, 687, 895,

BIFAND 935 ...ttt cre e e see st e ere st eseesse et e se s e e saasa e saennasnsanes 4.3-139
4.3-120 NITRATE CONCENTRATIONS FOR WELLS 648, 649, 657,

658 AND 996 ....... oottt ee et s st e s asetesee s e e e s sta s sae e s s e annanns 4.3-140
43-121 RADIUM-226 AND RADIUM-228 CONCENTRATIONS OF THE

ALLUVIAL AQUIFER, 2003, pCi/l.......c.cooceevieeieieceereeenrneeseennnreneeeeneeene 4.3-141
4.3-122  VANADIUM CONCENTRATIONS OF THE ALLUVIAL AQUIFER,

| D003, M/ ..o seee e eeeeseeeseessesesseesseseessemeseeess s s e seeesseeessseeseenees 4.3-142

4.3-123 THORIUM-230 CONCENTRATIONS OF THE ALLUVIAL

AQUIFER, 2003, pCi/l........c.ccoeremirereereerecnennes ettt enta e e ne 4.3-143
Grants Reclamation Project
2003 Annual Report 4-xii

Monitoring / Performance Review



SECTION 4
TABLE OF CONTENTS

GROUND WATER MONITORING
FOR HOMESTAKE’S GRANTS PROJECT

TABLES
Page Number

4.1-1 WELL DATA FOR THE HOMESTAKE ALLUVIAL WELLS............cc.ccveuee. 4.14
4.1-2 WELL DATA FOR THE ALLUVIAL AQUIFER BROADVIEW

AND FELICE ACRES WELLS ...ttt sreeesesacnssnnenesanes 4.1-14
4.1-3 WELL DATA FOR THE ALLUVIAL AQUIFER MURRAY

ACRES AND PLEASANT VALLEY WELLS..........ccoorrecveeae 4.1-16
4.1-4 WELL DATA FOR THE ALLUVIAL AQUIFER REGIONAL

WELLS ...ttt sttt s ae e et et e e s et sac e s st s 4.1-17
Grants Reclamation Project
2003 Annual Report - d-xiii

Monitoring / Performance Review



4.0 - ALLUVIAL AQUIFER MONITORING _ , _
This section presents 2003 monitoring results for the a]luwal aqunfer The alluvnal
aquifer is the most important ground water system at the Grants Project site. The section
: describing well completions is presented first, and this is followed by sections presenting water -

level and water-quality information. -

4.1 ALLUVIAL WELL COMPLETIONS -

‘ New alluwal wells dnlled in 2003 mclude 1Q IR, lS IT, 498 and 538 through 540.
Addmonally, a 2100 feet Iong m_]ectlon hne was msta]led west of the Large Tanlmgs plle at a
depth of approxrmately 6 feet This mjectlon lme is presently bemg used in conjunctlon with the
WR mjectlon-well line. Operatlonal status and other characterlstlcs of the new and prev1ously
installed alluvial wells are discussed in thls section. The new 1 series wells were drilled for
testing of the lithology and hydraulic properties of the alluvium east of the Small Tailings pile.
Wells 498 and 538 are planned as future irrigation supply wells, and wells 539 and 540 will be
used for monitoring or fresh-water injection. These four wells were drilled in the southwest
corner of Section 35 and northwest quarter of Section 3. Figure 4.1-1 shows the locations of the
alluvial wells near the Homestake Grants Project. This figure is plotted at a scale of 1" = 1600'.
This figure also shows the location of the new injection line.

Alluvial wells 914, 920, 921, 922 and 950 are located outside of Figure 4.1-1.
Drawing 1.1-1 of Hydro-Engineering, 1996 shows the wells that are located beyond the limits of
the figures included in this report.

The currently active injection and collection wells are labeled with different colors on
Figure 4.1-1 so that they can be distinguished from monitoring wells. This figure also shows the
wells used for irrigation water supply during the 2003 irrigation season. Table 4.1-1 presents
basic well data for alluvial wells located on the Grants Project that have been used to define the
alluvial ground water hydrology. Many additional alluvial wells outside of the Grants Project
have also been used for that purpose. The basic well data table presents the location, well depth,
casing diameter, water-level information, depth to the base of the alluvium and casing
perforation intervals for each well.

Table 4.1-2 presents the same type of basic well data for alluvial wells in the

Broadview and Felice Acres subdivisions. These two subdivisions are located just south of the

* Grants Reclamation Project - -
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Homestake property. Figure 4.1-1 shows the locations of the subdivision wells. Table 4.1-3
presents similar basic data for alluvial wells located in Murray Acres and Pleasant Valley Estates
subdivisions.

Table 4.1-4 presents data for regional wells located outside of the subdivisions and
the immediate Homestake property around the tailings sites (Grants Project). The limits of the
Grants Project site boundary are delineated with a heavy line on Figure 4.1-1 and includes
portions of Broadview Acres, Felice Acres, Murray Acres and Pleasant Valley Estates
subdivisions. Wells outside this area are considered to be regional, and data for these wells are

_preéented in the_regfonal tables. Over 100 alluvial wells are included on the regional table,
which brings the total number of alhivial wells used to characterize this site to more than 400.

The wells are listed in numerical or alphabetical order based on their well names.
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TABLE 4.1-1. WELL DATA FOR THE HOMESTAKE ALLUVIAL WELLS.

) , up DEPTHTO ELEV.TO CASING -

" . " WELL .CASING WATER LEVEL _ABOVE BASEOF BASEOF PERFOR-
_WELL -NORTH.. EAST.’ ODEPTH DIAN — . DEPTH ELEV.  LSD ' MPELEV. ALLUVIUM ALLUVIUM ATIONS SATURATED
NAME COORD. .COORD. (FT-MF)' _(N) ~ DATE (FT-MP) (FTMSL) (FT) (FT-MSL)  (FTLSD) (FT-MSL) (FT-LSD) THICKNESS

N

0690 140279  4SME5 650 50 1122004 3361 654845 25 656206 55 B546A 2565 239
0691 1540276 493860 - 660 50 1122004 4301 654580, 29 G568B1 55 ESH9A 2685 149
0891 1540004 49751 540 50 12192002 3051 655061 21 658112 50 65200 A 2454 216
092 1540954 494317 500 50 12402002 4196 654525 20 658721 42 65432A 300 20
A 1543790 490768 610 50 . 0003 3040 6603 29 668543 a7 6SB5A B/H 105
1B 15MS02  4SM12 518 50 1030001 . 370 654572 15 658442 80 65320A 2050 128
1C 145018 404799 520 50  OMM000 4326 65473 25 656199 43 BHM25A US4 22
1D 154M2 4472 429 50 12192002, 2923 655674 22 658597 40 GS38A 242 130
1B 1581 49416 514 50 . OPAPO0T, 200 656231 21 658431 £ 6592A U 31
I 15Mes2 49831 618 50 . 182004 A447 654201 1B GSOT.38 54 6536A 3060 13
16 1545034 470 575 50 . V2004 4271 G536 23 6567207 43 6S6BA 3555 76
1543063 4258 554 50 UM2004 5500 653139 18 658639 83 GHIEA 2555 00
N 154527 493028 498 50 2242003 M00 656435 13 659835 B 6621A 2747 23
0 1541966 493635 503 50 5212003 3438 655102 18 658540 40 GM36A 050 74
K 1541992 493275 556 50 5212003 338 655085 10 658413 a7 65364 A 3055 148
L 15M2%6 49316 534 50 12004, 2538 655323 31 G576 4, BIS5A 355 177
M 1541327 49313 431 50 12004 2098 655455 13 657583 B 65412A 2564 133
IN 1543100 494305 456 50 2242003 3251, 655834 24 650085 25 65635A 1544 0.0
10 1542502 M5 MO 50 12192002 4382 655112 08 6544 29 65651A 1434 00
1P 1541002 40304 528 50 2242003 431 655003 26 68524 3B GMISA 2040 23
10 1541993 493619 560 50 5702003, 382 6540290 18 656311 56 65253A 386 240
R 154071 49623 560 50 502003 34 65107 15 65859 6  65285A 3656 26
15 15HS20 493 560 50 5202003 3261 . 64938 18 6581.09 %  6542A 3636 252
T 1541090 4906 560 50 5202003 3380 GS5LM 18 658491 6 G527.1A 3656 240
W 1001 4sIS2 442 4D S2I003 340 . 65192 32 6862 . - —A- -~
Al 15465 49150 556 40 112194 4529 652786 11 G535 5 GSITAA 3787 108
A2 154235 491519 464 40 12231991, 4798 652542 11 657340 - —A 2747 -
B. 1541684 480311 685 A0 1262004 4250 652831 24 6570.90 0 E5085A 4969 193
BI 154071 489370 909 50 7M32000 4511 652654 06  G5TMES 82 6A01A 6282 ars
B2 154475 480515 830 50 . 1252000 4978 , 652447 20 G545 7 6503A 5575 42
B3 1542480 48731 870 50 . 1257000 6215 651214 26 657429 T BA4TA 5878 174
B 150471 439942 888 50 1252000 5060 61506 74 GSTASS 8 6453A 6383 208
B5 14 A0M1 810 50 1252000 ST 61628 14 657345 B 4911 A 6282 252
BS 1542478 4341 900 50 1252000 4894 652875 20  GSTT69 80 64957 A 6383 31
BT 154488 40540 870 50 9221995 4382 65058 22 . 6440 T GA52A 8378 354
BB 15248 490734 870 50 1252000 4994 65581 23 657575 T GI%G5A 5378 294
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TABLE 4.1-1. WELL DATA FOR THE HOMESTAKE ALLUVIAL WELLS. (cont'd.)

= S o MpP DEPTHTO ELEV.TO CASING
. .. - WELL  CASING WATER LEVEL ABOVE " BASEOF. BASEOF PERFOR-

WELL NORTH.. EAST. DEPTH , DIAM —  DEPTH ELEV. LSD MPELEV. ALLUVIUM ALLUVIUM ATIONS SATURATED
NAME COORD. COORD. (FT-MP) (IN} DATE (FT-MP) (FT-MSL) (FT) (FT-MSL)  (FT-LSD) (FT-MSL) (FT-LSD) THICKNESS

B9 1542514 490035 - 860 50 1252000 50.32 652585 22 657617 76 64980 A 5178 279
BIO 1542517 491133 BB 50 667002 6325 651351 23 GSTTT 75 B4995 A 5178 140
BT 1542517 491329 B9 50 1N42003 5292 652447 22 657739 174 64982 A 4280 %3
B12 1542600 480000 1000 50 12122003 '47.80 652520 22  6573.00 91 G798 A 30-100 454
BI3 1541870 40200 800 50 12122003 4023 65777 34 6568.00 72 64929 A 30-80 319
BA 1541835 480440 860 50 12672004 4350 652799 17  G571.58 76 64939 A 6478 1
BB2 154791 486213 566 40 1152002 5336 652044 06  6573.80 - —~A 4262 -
BC 1543655 487910 828 40 12122003 4778 652683 26 657461 75 B497.0 A 6383 298
BP 1541882 489841 854 40  UB2004 4449 65781 30 657230 15 B4943 A 4085 35
c 1541762 490854 797 40 SMGM9%4 4150 65934 03  6570.84 75 64955 A 5979 3338
c1 1541533 490780 760 50 8282003 .83 653703 08 657186 67 6504.1 A 4168 130
c2 1541630 490566 760 50 G7282003 31.00 65402 09  6565.02 66 B498.1 A 4267 359
c3 1541344 490481 750 50 62001998 3620 650233 09 656853 65 65026 A 45.67 297
C3R 1541338 490472 750 50  37/002 18007 655129 20  6560.29 66 B501.3A 4368 500
c4 154148 490675 750 50 107272000 3966 65318 13 G570.84 66 65035 A 4665 78
cs 1541344 490869 720 50 1122004 3041 653944 08 656985 = 62 6507.1 A 4363 324
c6 1541533 491142 808 S50 1117/2003 5187 653302 16 658489 72 65113 A 3474 217
c7 1541734 481280 724 50 1U17/2003 5948 652526 15  6584.44 61 65219 A 2565 33
c8 1541906 491415 781 50 11172003 4933 653510 16  6584.49 67 65159A 317 192
c9 1542075 491545 770 50 111772003 5641 652814 15 658455 65 6518.1 A 2767 10.1
C10 1542182 491620 716 50 11172003 49.04 653622 27  6565.26 65 65176 A 30-70 187
C11 1542376 4918 682 50 11172003 6300 651838 24  6581.38 60 65190 A 3565 00
C12 1542375 492029 635 50 11M7/2003 4595 653460 26  6580.55 55 65230 A 3464 116
C13 1541334 400655 630 50 10/20/2001 37.58 653243 20  6570.01 63 65050 A 3670 274
C14 1541413 490713 630 50 372002 150 656819 20  6569.69 63 65047 A 3670 835
D 1542127 490118 897 40  7/28/1986 4804 652485 08 657289 % 64821 A 7101 428
D1 1542140 489615 894 40 62472003 4667 652423 10 657090 80 64899 A 53.90 13
D2 1542641 492107 700 50 11201999 050 657957 30  €580.17 62 65152 A 4070 645
03 1542646 491917 800 50 1120/1999 050 657983 25  6580.13 72 65056 A 4080 740
D4 1542652 491724 780 50 11201999 050 657893 25 657943 70 65069 A 4878 720
DA 1542064 489488 999 50  124/1997 6140 652415 30 658555 % 64926 A 50100 316
DA2 1542831 48065 821 50 1431985 SL1 653618 28 658729 8 65015 A 6474 n7
DA} 1542664 48390 810 50 - — 26 657436 72 64998 A 3081 -
DA 1542598 469755 810 50 6RG2002 7650 G477 1T G5T3ST n 65013 A 3181 00
DAA 1542733 492411 627 50 12572000 200 657850 22  6580.60 54 65244 A 3060 54.2
DAB 1542633 492399 651 50 12572000 050 657938 23  6579.88 56 65216 A 3060 57.8
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TABLE 4.1-1. WELL DATA FOR THE HOMESTAKE ALLUVIAL WELLS. (cont'd.)

R , . up DEPTHTO ELEV.TO CASING

. .WELL CASING WATER LEVEL ABOVE . BASEOF BASEOF PERFOR-
WELL NORTH. EAST. .DEPTH . DIAM .. DEPTH ELEV. LSD  MPELEV." ALLUVIUM ALLUVIUM ATIONS SATURATED
'NAME -COORD. COORD. (FT-MP).  (N) ..DATE (FT-MP) (FT-MSL) ({FT) . (FT-MSL) ~ (FTLSD) _(FT-MSL) (FT-LSD)" THICKNESS

DAC  1543218. 492851 677 50 - - — 81 0% 45 6STI3A 2030 -
DB 150874 4882 732 50  OWIB. 6615 65333 05 650048 — A 5585 -
DBR 1542877 489855 556 50  ISM995. 5219 G597 48  6589.16 - —A- -
DC 1543645 AST00 G40 4D 12122000 4438 652693 27  6STL3 - —A8g -
DD 146989 488043 785 40 G003 ST71 , 6588 19 650259 83 GNITA 4080 212
DE 1542677 490198 702 50 105199 6370 652765 08 650135 80  65106A 6000 174
DF 152839 4%869 885 50 573202 6506 652553 06 650059  — —A 6535 -
DG 142839 49157 B89 50 5232002 5080 65398 04 650178 - —A 6585 -
DH 142835 491365 617 50 12241991 5265 653863 48 69134 . — ~A 6595 -
DI 154821 4983 864 50 12W197 747 68175 23 68062 75 65123A 358 194
DA 1542821 498 — 40 12231901 5041 65432 14 659363 - ~A - -~
DS 1542821 491798 857 50 G498 4687 654260 07 650956 75 GS139A 3585 288
DK 1542799 492004 654 50 1223991 4358 654233 07 658591 55  6502A 3555 121
DL 1542813 492008 644 50 1252000 200 656287 29  G584.87 55 G5270A 358 559
DM 1542628 490035 628 50 12142000 5200 652308 30 657508 — —A - -
DN 1502776 490020 667 40 1242000 5152 6525 37 657666 - —A- -
DNR 1542779 490031 797 4D 1252000 5180 652526 33  6577.06  — ~A - -
DO 1542874 40049 758 50 . 1252000 6520 65513 16 65903 75 GS13TA 6575 14
DP 1542754 491012 708 50 67262002 5346 . 652625 . 35 65071 . — —A - -
DQ 154252 491006 853 50 72002 4810 652833 22 657643 | — —A- -
DR. 152884 430966 678 50 1250000 6605 652478 27 650083 85 G501A 6585 216
DS 1542876 490188 — 50 . &21%9 6522 652359 . 09. 68881 77 G5109A 6277 127
DT 1542871 43 723 50 . 1252000 5980 652401 27 68381 99 G4821A 5099 Iy
DU 1542679 490380 846 50  T/98B. 5156 653951 29 659107 81 GS0T2A 6181 23
OV 1542826 490702 800 50 GO62002 8345 G215 . 20 65560 . 71 GSSTA 6040 00
DW 1542818 492020 734 50 1252000 250 658516 36 68866 59 65261 A 450 60.1
DX 154283 491074 900 60 . B2MO 6180 , 65048 10 659198 80 65110A 6090 192
DY, 1542737  4g2z11 657 50 1250000 150 657941 23 658061 56 6523 A 1565 56.8
DZ 1542834 491501 818 50 1262004 5446 6507 22  65%0.53 -, —A - -
E - 140553 450187 617 40 1252000 . 200 , 656694 17, 6689 60 GS0I2A M6 597
EE 152653 4%05 912 50 1311995 4526 654285 06 658311 B0 GS0T5A 5080 33
F 1530008 480554 638 40  TNSA03 3080 65M02 12 S6AB2 62 GSISA 4565 324
FB 15417 43887 620 40  1M32004 3553 . 653013 . 20  6S65.66 68 G5057A 4388 25
FF- 1502878 49007  — 40 621M983 . 4108 653545 02 67654 124 B4523A 5292 831
G 1538672 488890 783 40 12112003 3450 652850 20  €563.00 75 GA51A 5080 425
GA 158657 489255  — 40 1212003 3285 652084 18 656279 . 62 G4900A 4565 208
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TABLE 4.1-1. WELL DATA FOR THE HOMESTAKE ALLUVIAL WELLS. (cont'd.)

: o ‘ wp _DEPTHTO ELEV.TO CASING
4 .. WELL  CASING WATER LEVEL ABOVE BASEOF BASEOF PERFOR-
WELL NORTH. EAST. DEPTH DIAM ~— DEPTH ELEV. - LSD MPELEV. ALLUVIUM ALLUVIUM ATIONS SATURATED
NAME COORD. COORD. (FT-MP) (N}  DATE (FT-MP) (FT-MSL) (FT) (FT-MSL)  (FT-LSD) (FT-MSL) (FT-LSD) THICKNESS
GB 1538654 48045 652 40 432000 400 655899 19 656299 64 B497.1 A 4565 619
GC 1538650 489654 — 40 12112003 3382 653135 25  6565.17 78 64847 A 60-80 467
GD 1538646 489855 — 40 1241935 050 656512 18 656562 7 6491.8 A 5575 733
GE 1538637 480972 170 40 12112003 3461 653166 24  6566.27 65 64989 A 50-120 328
GF 1538632 490007 1192 40 432000 400 656201 18  6566.01 67 64972 A 50-120 64.8
GG 1530662 489055 587 40 4372000 400 655913 18 6563.13 57 65043 A 4368 548
GH 1538807 489500 692 40 1072003 3244 653032 13 656276 . 67 64945 A 5565 359
Gl 1538631 490218 1190 40 432000 400 656185 15  6565.85 67 64974 A 50120 64.5
eV 1538620 490382 1192 40 42000 400 656215 20  6566.15 65 64992 A 50-120 63.0
GK 1538622 490482 1157 40 12112003 3324 653352 24 656676 67 6497.4 A 50-120 362
GL 1538614 490701 1193 40  A32000 400 656315 21  6S6L.15 1f 64941 A 50-120 69.1
GM 1538605 490824 1182 40 4200 400 656365 21 656765 69 6496.6 A 50-120 67.4
GN 1538602 430344 1165 40 432000 400 656397 18  6567.97 70 64%.2 A 50-120 678
GO 1533663 488073 1223 40 42000 400 655000 16  6563.00 75 64864 A 50-120 726
GP 1538649 489752 1214 40 12572000 500 655087 21  6564.87 68 64948 A 50-120 £5.1
GQ 1538509 491067 700 40 2SR002 177 656639 09  6568.16 n 649%6.3 A 50-70 701
GR 1538619 490619 — 40 12231991 3655 652866 10  6565.21 75 64892 A 5085 395
GS 1538597 491408 864 50 1252000 3300 654131 20  6574.31 80 64923 A 5085 490
GT 1538534 491565 B840 50 1252000 830 656787 21  6576.17 76 6498.1 A 60-84 £9.8
GU 1538367 401854 800 50 7002 1500 656065 20  6575.65 73 6500.7 A 60-80 £0.0
GV 157701 49WZ B30 50 U004 4898 652840 25  G577.38 74 65009 A 62-82 25
GWI 1539755 490530 730 50 121172003 2035 65502 10 656527 65 64993 A 4873 3656
GW2 1530471 490497 750 50 12112003 3073 653535 1.0  6566.08 68 B497.1 A 47.75 383
GW3 1539532 490835 720 50 541993 3442 653186 10  6566.28 62 65033 A 4572 288
H 1538703 490582 693 40 12231991 3793 652865 1.8  6566.58 69 6495.8 A 50-70 329
I 1539319 490954 700 40 6252003 30.97 653623 16  6567.20 68 64976 A 5272 385
J 1540174 491302 656 40 1252000 600 656419 34  6570.19 56 6510.8 A 4668 534
3 1540082 491565 570 60 1252000 1880 6553.05 38  6571.85 55 65131 A 5057 400
2 1540271 491013 580 60 1252000 2600 654419 29  6570.19 55° 65123 A 5068 N9
33 1540414 490499 700 60 1252000 2740 654174 26  6563.14 66 65005 A 4370 412
34 1540643 489974 800 60 1252000 1800 6551.52 39  6569.52 68 64976 A 4070 539
J5 1540728 489747 650 60 1252000 1055 6559.24 28  6569.79 61 65060 A 5065 532
6 1540919 48921 670 60 1252000 710 656300 37  6570.10 65 65014 A 4867 616
37 1540168 491892 619 50 1252000 1950 655088 21  6570.38 53 65153 A 40-60 358
8 1540318 492064 632 50 1252000 2330 654749 24  €570.79 52 65164 A 3561 3
99 1540101 491759 680 50 1252000 2460 654650 20  6571.20 58 6511.2 A 36-68' 354
4.1-7
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TABLE 4.1-1. WELL DATA FOR THE HOMESTAKE ALLUVIAL WELLS. (cont'd.)

: WP DEPTHTO ELEV.TO CASING

. ... WELL CASING WATER LEVEL ABOVE , . BASEOF BASEOF PERFOR-
WELL NORTH.  EAST.” DEPTH ' DIAM ~—  DEPTH ELEV. = | LSD = MPELEV. ALLUVIUM ALLUVIUM ATIONS SATURATED
NAME COORD." COORD. "(FT-MP) (N} ' DATE (FT-MP) (FT-MSL) . (FT). (FT-MSL)  (FT-LSD) (FT-MSL) "(FT-LSD) THICKNESS

MO 154018 4913 660 50 157000 1800 655261 35 . 657081 3% GS4A 6 215
M1 1055 450300 660 50 1252000 1200 65786 20 636985 55 65120A 3666 450
N2 IS8 49046 700 50 1220 1844 655186 30 657030 B GT3A 4070 M
N3 150451 452218 550 50 . 2SP02 400 | 656440 18 656840 45 GS06A 1585 38
N4 14055 49237 550 50 212002 1290 656608 17 656698 M GSZBIA 1585 328
M5 1s0719  4e2521 S50 4D 2502 | 310 656653 22 656063 45 BS24A 1585 451
JC 150215 491240 600 50 1252000 2240 , 654634 18 656844 . 50 65166A 3585 297
K 1540730 49150 617 40 812202 200, G151 38 657350 60  65097A 4464 618
K2 1SM0T6 49156 589 40 82002 W0 65731 . 25 7221 88 GSILTA 4656 456
K3© 1SMO7M  AOISTI 567 . 20 10GUISOT 4344 6723 13 G707 - —A 5358 -
K& 1541211 49271 862 50 1132004 6611 . 653591 25 660202 80 65195 A 6585 164
K5 154200 491935 864 50 U100 6763 654390 28 660073 B0 G5188A 5545 250
K6 150669 49145 580 50 G202 1300 65507 20 . 657007 - —A 3358 -
K 14122 4927 850 50 1132004 5372 65781, 20 660153 79 65205A 5686 2773
K8 1541250 49081 860 10 1132004 6318 65731 20 660049 78 G505A 6685 168
K9 A7 49TET 860 50 113004 6139 653885 20 G00M 79 65193A 5645 196
KIO 154105 491638 870 50 1132004 5634 654447 20 660081  B1  GSITBA 4787 . 267
KM 1541325 49430 840 50 1304 6229 653832 20 660051 8 GS206A 648 17
KA 1500850 491301 678 50  W122002. 1300 655019, 19 67219 65  GS053A 4272 539
KB 1540803 491406 618 50 &122002. 060 . 6571.05 0B GSTA65 60  65109A 4070 602
KC 15086 49WT7 686 50 4122002 050 656981 07 657031 59 G5106A 4272 592
KD 1540627 491701 621 50 . 8122002 140 656912 06  6570.22 ~ —A 4070 -
KE 15086 491776 608 . 50 422002 910 656348 25 67228  — —A 70 -
KEB 1540510 49MS7 509 50 202003 1864 655109  15. 666973 50 G5182A 4060 329
KF 140870 491169 635 50 . ¥202003, 2483 654538 22 657021 . 50 G5180A 3060 274
KM ISH06T1 . 49144 524 50 3602 1220 BSSTST 22 656077 - -A- -
KN 15074 49u® 501 50 1UTI02, 836 65123 23 6698 00 — . —A- -
K2 1SAMI0  49M8S 584 50 IGPO04 2668, G504 12 M2 — . —A. -
L 15070 49210 670 40 1132004 4963 652534 08  65AS7 59 65152A 4686 . 102
L5 153946 49270 602 50 . V13004, 3923 653684, 13 66607 50 GS4BA 2585 121
6. 154056 453110 511 50 . VA004. 201 . 655263, 21 GSAG4 50  G225A 2555 301
7. 15013 43842 678 50 113004 4281 653380 23 G666 . 62 65123A %686 215
L8 15773 w621 738 50 N304, 4426 653223 .21 651649 65 GSNAA 3272 28
19 1530500 40283 749 50 1132004, 4378  .G53345 22, 6577.23 8. G51O0A 4373 24
L0 1536250 . 492310  7A2 50 V13004 4550 . 65033 20 657683 . 63 65118 A 5373 185
MI 14297 489157 1034 40 | I 7980 60517, 15 658407 120 GHI5A 66-106 a7
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TABLE 4.1-1; WELL DATA FOR THE HOMESTAKE ALLUVIAL WELLS. (cont'd.)

S W DEPTHTO ELEV.TO CASING
. . WELL' CASING. . WATERLEVEL ABOVE BASEOF BASEOF PERFOR- . .
WELL NORTH. EAST. DEPTH . DIAM A LSD MPELEV. ALLUVIUN ALLUVIUM ATIONS ~SATURATED
NAME COORD. COORD. (FT-MP) ~ (M) DATE (FT-MP) (FT-MSL) (FT) (FT-MSL)  (FTLSD) (FT-MSL) (FT-LSD) THICKNESS
M2 1542785 480150 404 A0 12011995 3485 GSALA1 14 6576.29 - —~A - -
M3 1542805 489151 1053 40 6262002 6580 651030 10 657610 - —A 7999 -
MA 1542804 489134 818 50 10712000 5672 652154 37 657826 - —A 7882 -
MS 154260 489080 923 50 1122004 4961 65573 32  6575.34 8 6488.1 A 60-90 76
ME 1543097 406674 1100 50 12122003 6510 650994 22  G575.04 85 65079 A 60-110 21
W 152700 48523 B30 50 1212003 6033 651252 24 G67285 7 B499.4 A 6383 134
MB 1542060 48657 830 50 957000 3071 64152 24 G61523 57 65158A 5383 27
M3 1543310 486699 1030 50 12122003 6510 651171 35 657681 78 6495.3 A 63-103 16.4
MI0 1543677 486723 880 50 12122003 6510 650826 23 657336 86  G485.1A 5888 22
MI1 1542358 486485 1180 50 1242003 5398 651924 32  6573.22 100 6461.0 A 58-118 582
M12 1542174 487200 1240 50  125/2000 387 656964 25 657351 118 B4530 A 57-124 1167
MI3 1542450 48733 1170 50 1252000 2081 654635 30  G576.16 108 64652 A 57117 812
M4 1542661 487216 1170 50 1252000 2942 654775 27 657747 109 M4655A 57417 823
MI5 1542872 48704 1020 50 1252000 371 657537 35  €579.08 9 64826 A 52102 927
MA 1541200 487767 850 40 121122003 4615 652607 10 657222 85 64862 A 7085 398
MB 1541206 487512 900 40 952000 205 657001 10 657206 85 6486.1 A 60-90 84.0
MC 1541304 487264 1000 40 1252002 4580 652626 10 657206 % 64761 A 70-100 502
MD 1541311 487050 1050 40  O/5/2000 200 656946 10 657146 105 64855 A 75-H05 1040
ME 1541537 485034 1050 40 942000 161 65931 10  6570.92 105 64649 A 75-105 1044
MF 1541757 486808 1100 40 121122003 4995 652233 10  6572.28 110 64613 A 90-110 610
MG 1541972 48664 1100 40 952000 172 657136 10 6573.08 110 64621 A 90-110 1093
MH 1542208 486560 1100 40 121122003 5520 51872 10 657392 110 64629 A 50-110 558
M 1542486 486413 1100 40 /52000 224 657403 10  6576.27 110 64653 A 90-110 108.8
M) 1542682 486350 600 40 1252002 5423 651871 18 657204 60 85111 A 4060 76
MK 1543373 486324 570 A5 1252002 6010 651369 15 657379 92 B4803 A - 34
ML 1543902 486631 760 50 12122003 4921 652349 23 657270 80 £490.4 A 5676 331
MM 1544154 48634 630 50  O/2000 346 657399 24 657745 50 §525.1 A 3363 189
MN 154613 486325 630 50 1218199 6415 651341 19  6577.56 22 85337 A 2363 00
MO 1543620 485518 880 45 1012003 6622 650657 20 657289 80 64909 A 4585 158
MP 1544164 485492 800 50 12181996 6266 651182 21  6574.48 50 65224 A 3363 00
MQ 1543173 48636 980 50 1122004 6660 650770 16  6574.30 88 64847 A 5898 20
MR 1542600 483574 1000 50 1192004 7019 649607 18  6566.26 100 B4645 A 5494 N6
MS 1542607 485570 820 50 11132004 6349 650718 15 657067 89 64802 A 5282 270
MT 1543221 483531 980 45  11M9/2004 6994 649749 23 656743 87 6478.1 A 3494 19.4
MU 1544461 467143 800 50 1152008 4431 652988 15  6574.19 72 §500.7 A 5080 202
MV 1542618 484418 1050 45 1072211998 6597 650381 1.3  6569.78 % B4735 A 75105 303
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TABLE 4.1-1. WELL DATA FOR THE HOMESTAKE ALLUVIAL WELLS. (cont'd.)

- WP DEPTHTO ELEV.T0 CASING
. WELL  CASING WATERLEVEL __  ABOVE . BASEOF BASEOF PERFOR-
WELL NORTH. EAST. DEPTH 'DIAM — — LSD MPELEV. ALLUVIUM ALLUVIUM ATIONS SATURATED
NAME COORD. {COORD. ' (FT-MP) oN) DATE (FT-MP) (FT-MSL) (FT). (FT-MSL)  (FT-LSD) (FT-MSL) (FT-LSD) THICKNESS

MW 143802 485M6 850 50 12122003 6353 . 651138 19 _ 657491 83 G400A 3585 .. 214
MX 1541287 48644 1030 50  1M52004 5358 651503 17  6568.61 M BAT29A 63103 42
MY 1562200 486213 1120 50  1MS2004 5932 651424 30 657356 102 G4686A 7212 457
MZ 1543485 486757 920 50 1282003 6783 - 650881 . 30 . 657664 84 GH96A 6082 192
N 1545101 489665 920 40 8282003 5146 653251 09 658397 80 65031A 5494 204
NA 1545000 © 491488 014 50  O/2/2008 5549 - 653549 11 . 6590.98 80 G099A 50%0 2586
NB 1545000 491206 964 50 8282003 4872+ 65MS3. 35 659330 80 6593A 5080 18
NC 154520 491282 950 40 8282003 5138 653445- 08 658583 85  65000A 6595 M4
ND - 1545027 494872 700 40 5222003 4751 654538 . 11 659289 65  6568A 5070 186
NE5 154279 49732 1568 50 2282002 - 6481 660219 32  6667.00 : ~T 50410 . —
, N 150 G5138A 135455 884
NWS 1504408 480433 1498 50 2282002 1458 654300 27  6657.50 ~T 379 -
o ‘ 155 GAMOA 10459 43
O 145060 492725 609 40 1152004 4756 654025 13  6567.83 T 65095A 4070 307
P 1546601 491058 1091 40 7MS2003 5261 653465 17 6587.26 107 G4T8EA 82112 56.1
PI, 154707 491060 1050 © 60 11282000 6575 65372 08 659247 105 64867 A 60105  50.1
P2 156555 490912 1050 60 1292003 5941 653038 08 658979 105  G4839A 60405 465
P3 IS46150 430785 850 50 12972003 6614 652381 22 65995 85 6S028A 5585 214
P4 156504 491899 920 50 1207003 5078 65374 36 658952 B4 GS10A 5292 368
PM 1541425 49022 819 40 1122004 1233 655509 18  6567.42 - —A - -
Q 1540693 492153 983 40 552003 4981 65401 23 650382 100 6G4915A 72102 525
R 155072 49454 850 40 5152003 4308 656095 03  6604.03 g5 GMBTA 6080 522
s 1543671 488816 722 40 1122004 5396 652721 20 658117 75 6SM2A 5272 20
1 1543288 488401 850 20 1262004 4993 662526 53 67519 85  GM49A 6085 404
S2 143127 48B2% 1000 30 1262004 4782 652580 20 6532 10 BATITA 96100 54.1
3 1S2857 48874 1226 50 1122004 4982 652496 62 657478 16~ B526A 80120 724
s4 150034 48835 1124 50 7MSH003 5232 652297 23 651529 108 GAGS0A 50110 56.0
S5 143269 48893 150 50 6262002 6250 651219 10 657460 105 64637 A 54106 435
S5 1543515 48874 1132 50 132000 5585 65422 13 658007 105 GATIBA 55105 505
ST 143763 AS8T4 970 S0 M9 5738 652251 10 657989 82 GA%OA 4084 256
S8 1543968 ‘Aésa7é 38 50 221995 4328 653706 10 ‘6560.34 4 6593 A 1242 00
SH 1479 48810 762 SO 1122004 4842 65297 19 GS7B0 T e65A 487 55
S12 154397 488628 930 50 12122003 8556 652329 21 657885 80  GA%G7TA 38 265
SA 14312 488811 127 50 1252000 6724 651307 10 658031 15 GGA3A 10040 488
S8 14371 48t 150 50 152000 STA3 652366 09 658109 "5 GS52A 100430 585

SC 14317 48815 1054 50 1252000 STA1 652168 12 657880 103 GATAGA 55105
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TABLE 4.1-1. WELL DATA FOR THE HOMESTAKE ALLUVIAL WELLS. (cont'd.)

, NP DEPTHTO . ELEV.TO CASING
S WELL  CASING WATER LEVEL ABOVE BASEOF ' BASEOF PERFOR-
WELL NORTH. EAST. DEPTH DIAM — - DEPTH ELEV. LSD MPELEV. ALLUVIUM .ALLUVIUW ATIONS SATURATED
NAME COORD. COORD. (FT.MP) (N}  DATE (FT-MP) (FT-MSL) (FT) (FT-MSL)  (FT-LSD) = (FT-MSL) (FT-LSD) THICKNESS
) 1543490 488564 904 5.0 12231991 6314 651547 06  6578.31 107 64707 A 50-110 4“5
SD4 1543497 488555 950 5.0  GMM993 6144 651733 11 657877 95 64827 A 4595 u7
SE 1543301 488550 1118 50 3192001 5538 652251 05  6577.9 88 64805 A 50-90 331
SEA 1543308 488560 1053 20 3192001 5371 65429 —  6578.00 - —A . -
SM 1543748 488566 860 5.0 52872003 5561 652343 07  6578.74 - —A - -
SN 1543752 488716 675 40 12552000 5548 652378 11  6579.26 - —A - -
S0 1543652 488381 923 50  1/26/2004 5319 652560 06  6578.79 - —A- -
P 1543630 488531 944 A0 17262004 5366 652500 20  6578.66 - —A - -
sQ 1543507 488814 950 50  G26/2002 5848 652102 09  6579.20 g5 64833 A 5595 kYA
SR 1543611 488569 950 5.0 117211998 5825 652094 08  6579.19 95 64834 A 50-90 378
ss 1543374 488666 1010 50 6262002 6387 651451 12 657838 90 64872 A 51101 273
ST 1543215 488688 970 50 626002 5931 652000 22  6679.31 9 64811 A 5597 389
SU 1542346 488953 1100 50  9/51995 3560 654250 07  6578.10 110 64674 A 50-110 751
SUR 1542091 488968 1150 50  G/26/2002 6286 6517.86 26  6580.72 106 B4721 A 35115 457
sV 1543676 483813 782 60 6262002 G460 651465 17 6579.25 100 64778 A 55105 374
SW 1543783 488812 819 60 5282003 6054 652075 29  6581.29 75 65034 A 3580 174
SX 1544510 489025 450 50 - - - 10 658149 4 65405 A 2040 -
sz 1544367 488833 626 5.0 1252000 4963 653184 04  6581.47 60 65211 A 40-70 108
T 1542536 492260 702 40  9/222003 3530 654393 24  6579.23 68 65088 A 61-71 35.1
it 1543285 490027 —~ 50 12672002 10240 656151 10  6663.91 161 6501.9 A 121-171 596
T2 1543538 489303 1860 50 12272004 13128 653354 16 666482 180 64832 A 100-186 503
T4 1543340 489699 2050 50 1222004 12074 652800 29  GGST.74 175 B4798 A 145-205 482
5 1543307 490280 1820 5.0 12272004 12065 653668 31  6657.33 151 65032 A 122-182 334
6 1543282 490655 1600 5.0 121172003 10647 655230 33  6658.77 156 6495 A 130-160 528
7 1543272 491484 1600 50 121112003 12435 653532 24  6650.67 142 65153 A 130-160 201
2 1543206 491914 1620 .50 12112003 12365 6537.96 26  6661.61 158 6501.0 A 132-162 369
™ 1543347 492337 1410 50 12112003 9290 657105 33  6663.95 138 65227 A 121141 484
TIO 1543434 492791 1480 50 121172003 10612 655384 24  6659.96 142 65156 A 108148 383
T1 1564505 480887 1930 50 121172003 12430 653251 28  6656.81 160 BAM0 A 113193 385
T12 1544583 430317 2000 50 121172003 6334 659389 238  6657.23 170 4844 A 120200 1095
TI8 1543677 490333 1950 5.0 1222008 13300 653216 29  6665.16 162 65003 A 115-195 319
T\ 1543218 431079 1600 50 121172003 12572 653424 32  6659.9 155 6501.8 A 130-160 325
TA 1542471 492426 624 50 9222003 3920 654110 24  6580.30 55 65229 A 3565 182
T8 1542351 492616 644 50  10/1/2002 3958 654399 19 658357 55 6526.7 A 3565 173
w 1542302 48727 993 40 1122004 4853 652361 03 657214 17 6454.8 A 58-118 63.8
w2 1542251 486654 704 40 V21908 5621 651529 09 657150 - —A- -
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TABLE 4.1-1. WELL DATA FOR THE HOMESTAKE ALLUVIAL WELLS. _(contfd.)

\ ) . Mp DEPTHTO ELEV.TO CASING

. WELL . CASING WATERLEVEL . ABOVE . BASEOF BASEOF PERFOR-
WELL NORTH. . EAST. DEPTH DIAM — . DEPIH ELEV. LSD ~ MPELEV. ALLUVIUM ALLUVIUM . ATIONS SATURATED
NAME COORD. COORD. (FT-MP) . (IN) ~.DATE (FT-MP) (FT-MSL) (FT) (FT-MSL)  (FTLSD) (FT-MSL) (FT-LSD) . THICKNESS

WN4 1543058 480061 1424 50 21002 9496 656782 30 666278 —T 4040 ~

, , o _ | 165 BAMBA 5010 730
WRI 141280 48858 — 50 627989 4654 652186 08 65040 - SA. =
WRIR 154130‘2'1 4835% 850 50 1252000 2862 653085 00 656847 85 64835A - 56.4
WR2 15120  ASTB 941 50  1USP000 252 656607 09 6659 85 GMB2TA 6595 B34
WRI 1541490 dgESTI 823 50 1257000 3296 65658 27 656954 83 64838A 6393 527
WRe 1541788 4G86TB 620 50 1252000 182 657089 00 657281 - =A- -
WRS ISMEY3 AR 724 50 10000 369 65254 05 6571% 80 B4NEA 6080 419
WRE 1541902 488566 968 50 1252000 304 656999 13 657303 8 B487.7 A 5585 823
WR?  tsmoeT MM 973 S0 125200 %91 6SMe2 20  ESTAT3 B GM7TBA 5585 470
WRS 1542005 488328 1102 50 12572000 3872 653388 04 657260 100 GAT22A 50100 617
WRY 1542185 488217 1113 50 125700 4682 66623 0B 657305 100 GAT23A 50100 540
WRIO 139 4N 1208 50 1073 M8 655835 07 639 M0 GH625A 6OM0 959
WRI1 152586 48778 1205 50 12972003 1488 655061 03 657449 10 S4642A 60110 954
WRIZ 15180 488277 967 40 12122008 4290 652529 11 66819 85 64821A 5585 432
WR13 1541068  4e8861 700 50 1252000 ' 1888 655019 32 656917 60  6S0GOA 5060 442
WRI 154068 48863 700 50 SZW2003 1550 655141 23 656691 B1  65036A 5060 478
WRIS 1541280 483016 700 40 5782008 1090 656029 00 657119 75 64962 A 6075 64.1
WRIS 1543051  4874% 123 S0 29003 G54 656624 19 657278 100 GAT09A 40120 854
WRI? 1543328 487485 1244 50 172912003 245 GST064 22 657309 T 64959 A 40-120 7
WRIB 154367 48765 736 50 192003 297 65699 22 657291 70 65007 A 2070 69.2
WR19 1543673 467458 878 50 2072003 330 657162 22 657493 74 GA9BTA 2585 729
WR20 15059 4G7M0 1023 50 1202003 388 657043 21 657447 80 GAS24 A 4202 781
WR21 1544241 749 889 50 12403 628 656977 21 1 657605 7 6457.0 A 2688 728
WR22 15MAM  4gT42 615 50 1P92003 344 B5T445 24 6STI.EQ 8 64895 A 3000 850
WR23  15Me32  4g7MS M43 50 1292003 72 6SATS 22 657647 T GAST3A 3292 75
WR24 1504038 487438 892 50 1202003 204 656663 30 658867 g2 6537A 5090 830
X 1540512 491882 507 40 12292003 1800 6558361 17 657161 - . =A- -
X1 140671 4921290 540 50 122002 750 656604 39 657354 41 6S26A 34T 434
X2 1540836 49233 530 60 8122002 250 656943 19 657193 15 6S50A 4045 a4
X3 1540092 492509 520 50 8122002 250 657078 20 657328 2 693A 3242 415
X4 1541210 492814 540 50  &122002 1340 656384 32 657694 45 . GSBTA 3745 351
X5 154408 492821 440 60 &122002 780 66981 36 657761 3B BS00A 243 308
X6 1541600 492828 460 60 122002 800 657072 35 657872 35 6502A 2237 305
X7 154108 492851 560 60 1252000 860 657183 34 658043 45 6S120A 3246 38
X8 1542007 492882 610 50 1252000 1300 656876 34 658176 51 65274 A 3252 414
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TABLE 4.1-1. WELL DATA FOR THE HOMESTAKE ALLUVIAL WELLS. (cont'd.)

) : mp DEPTHTO ELEV.TO CASING
. WELL  CASING WATER LEVEL ABOVE 'BASEOF BASEOF PERFOR-
WELL NORTH. EAST. "DEPTH DIAM —  DEPTH ELEV. LSD MPELEV. ALLUVIUM ALLUVIUM ATIONS SATURATED
NAME COORD. COORD. (FT-MP) (N) DATE (FT-MP) (FT-MSL) (FT) (FT-MSL)  (FT-LSD) ~ (FT-MSL) (FT-LSD) THICKNESS

X9 152194 492852 610 50 1252000 2700 655592 36 656292 51 65283 A 2452 776
X0 154232 492835 610 50 H122002 400 657843 38 658243 53 55258 A 3055 526
XM 1542553 497782 570 50 1257000 050 658150 30 656200 53 85260 A 17.57 555
X12 154861 492882 570 50 1257000 050 656283 30 658333 83 65273 A 1757 555
X13 153640 493665 560 50 42002 4076 654618 25 658694 51 65124 A 1656 127
X144 154002 49377 560 50 492002 3080 654840 21  6586.20 49 6535.1 A 16.56 113
XI5 154422 493800 570 50  AW2002 4054 654237 23 656291 51 65206 A 1757 128
X16 150473 493795 470 50 42002 4064 654415 23 658479 a7 65355 A 2247 87
X7 154356 49378 550 50  A/G2002 4106 654478 33  6585.84 4 65346 A 3555 102
XI8 154453 49560 570 50  AW202 2906 655702 38 6586.08 49 65133 A 3767 28
X19  15M753 493437 630 50 402002 4556 653964 45  6585.20 56 §5248 A 3363 149
X0 154855 49325% 710 50  4/9/2002 4700 653873 35  6585.73 64 65182 A 3171 205
X21 1543606 49384 550 50 1252000 3899 65474 27  6586.33 51 65326 A 35.55 147
X22 1543674 49346 60 50 1252000 3921 654649 26  6585.70 50 65331 A 3656 134
X23 158064 494012 560 50 12572000 3896 654698 28 658504 a7 6536.1 A 3656 108
X24 1584204 484011 560 50 1252000 3994 654578 26  6585.72 46 65371 A 3656 87
X25 15445 494042 530 50 1252000 3941 654622 28 658563 46 65369 A 1363 93
X256 1544693 403702 530 50 1252000 3534 655230 28  6567.64 43 65418 A 3353 105
X2T 1544953 49374 710 50 1252000 4627 653903 51  6585.30 64 65162 A 3171 28
X28 1540545 491971 560 50 8122002 830 656166 20  6569.96 48 65200 A 1666 M7
X29 1540735 49225% 510 50 8122002 400 656603 20  6570.03 1 65250 A 1151 410
X30 15087 492498 510 50  B122002 300 656953 20 657253 4 65275 A 1151 420
31 1541052 49731 510 50  BA22002  BOO 656613 20 657413 “ §528.1 A 1154 380

1541025 49125 608 40 1045202 1520 655768 24 657288 57 65135 A 5459 142
z 1540200 490701 739 40 1252000 500 656422 06  6569.22 68 65006 A 60-70 636

Note: A= Al!uviaj Aquifer, Base
T = Tailings Aquifer
* = Well Abandoned
MP = Measuring Point
LSD = Land Surface Datum
IN =Inches
FT = Feet
MSL = Mean Sea Level
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TABLE 4.1-2. WELL DATA FOR THE ALLUVIAL AQUIFER BROADVIEW AND FELICE ACRES WELLS.

L
Aty e

, -7 we DEPTHTO ELEV.TO CASING
Ut L TWELL  CASING WATERLEVEL . . ABOVE . BASEOF. BASEOF PERFOR-
WELL . NORTH.  EAST. DEPTH ' DIAM ~ . DEPTH ELEV._ LSD MPELEV.' ALIUVIUM ALLUVIUM .ATIONS . SATURATED

NAME 'COORD.. COORD. (F.MP) ' (N) ~ DATE (FTMP)FTMS) (FT) (FTMSL) © (FT.LSD) . (FTMSL) (FTLSD) THICKNESS

0410 1537440 489340 1050 60 82672003 < 3650 65206 00 655966 75 64847 A 90105 384
OA11 1537400 ‘489510 700 60  &7M9%° 3510 652490 0O  6560.00 70 B490.0 A 6570 3489
0412 1537540 488830 2 — 60 - = — 00 6100 - -A- -
0413 1537900 490100  —  —  A/Z7/1994 3525 653075 ° 00  6566.00 - -A- -
0421 1533450 491100 880 50  1/30M996 - 3758 653442 - .09 657200 82 64791 A 72102 553
042 1538440 490810 800 40 . 4%M934 3282 653718 00  6570.00 75 64950 A 6080 422
043 153820 490800 ¢ @ —  — - - — 00 65000 - - A -
0425 1538400 490630 900 60  A7A994 3242 65458 00 66700 - 71 BA60A 5080 ©  -385
0426 1538230 490620 1000  — 1U/10¢981. 3065 653435 00 656500 80 G4850A 80-100 494
0477 1538450 490410 1210 60 41211994 3500 653500 0O  6570.00 81 BAG90A 62120 450
0428 1538280 49030 1100 40 - = =, 00 657000 66 65040 A 83104 -
0420 1538210 490430 000 60  S/1M995 . 3721 653279 00 657000 .. 74 - G4960A 5875 368
0430 1533469 © 490300 1450 - - — 00 656800 7 4960 A - -
0431 1538045 490090 1300 60  AM2M994 3500 653300 00  6568.00 60 B5080A 125130 250
e , e . 64500V 125430
A2 1538210 489840 20—  — - - — 00 656500 - —A- -
M43 15820 489620 900 40 521907 3605 65795 15 656400 7 64875 A 5884 405
0435 153320 483300 850 60 252003 M43 65652 13 656100 85 GATAT A - 518
008 153740 490810 1200 40 <7 = =00 esmfe 105 B466.0 A 70-100 -
049 15I7M0 490400 970 4O  &7H9%6 2080 6570 00  6567.00 75 GA920A TI9T 352
0440 1537700 490230 = - - - -~ 00 6566.00 - -A- -
0441 1S3TT20 490090 1160 60 W3N1995 3549 653081 00 656600 78 64880A 106116 428
042 153740 489340 1000 40  B7M9%6 3745 652785 00 656500 80 64850 A 70100 428
0443 15740 4980  — 40— — " 00 656100 75 ' GASG0A 6080 @ —
044  1S7340 409180 800  —  SUBHMON4 2884 65216 00 656100 - -A- -
0M5  1SIT720 43500 1080 60 @ — —  — 00 656100 79 G4820A 75105 -
0445 1537720 438850 4100 60  OBM983 4128 651872 0D  6560.00 60 65000 A 6085 187
’ 65000 U 6095
0447 1537490 49040 1420 60  A11M985 4118 652682 00  6568.00 80 . GASBOA 120442 388
| BA300U 120142
048 1537400 489100 2 — - - - —~ 00 656100 - T —A- - -
G450 1557480 40710 — 60 1251995 4229 652871 00  6571.00 8 64860A 70105 27
* 0451 1537700 490600 - - - = = 00 0.00 - —A - -
0452 1537830 490420 1000 40  B7NM9%6 4120 652580 08  6567.00 85 . B812A 40100 4“5
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TABLE 4.1-2. WELL DATA FOR THE ALLUVIAL AQUIFER BROADVIEW AND FELICE ACRES WELLS. -
{cont'd.)

, : . WP .. DEPTHTO " ELEV.TO CASING

.- ... WELL CASING -  WATERLEVEL ABOVE - 'BASEOF BASEOF PERFOR-
WELL NORTH. EAST.. 'DEPTH DIAM —  DEPIH ELEV, . LSO . NPELEV. ALIUVIUM ALLUVIUM ATIONS 'SATURATED
NAME COORD. COORD. (FT-MP) (N} ~ DATE' (FT-MP) (FT-MSL) (FT) - (FT-MSL}  (FT-LSD) '(FT-MSL) (FT-LSD) THICKNESS

0453 1538375 490300 110.0 40 7172002 3493 6533.07 09  6568.00 80 6487.1 A 60-110 460
* 0454 1537920 489025 - 40 - - - 00 0.00 - ~A - -
SUBI 1537620 489100 — 40 N52004 74 6527726 00  6561.00 - —A - -
SUB2 1537335 490320 — A0 1152004 4080 652677 00 . 6567.57 - ~A - -
SUB3 1538280 489420 840 60 1152004 2860 652847 00  6551.07 n 6485.1 A 5672 434
SUB4 1533440 489840 1000 40 211978 49.01 651589 DO  6565.00 78 B6487.0 A 6085 289
SUBS 1537940 48470 850 40 - - ~ 00 656231 66 B496.3A 5580 -
SUB6 1537940 400000 820 40 - = — 00 6566.00 80 64850 A 5282 -
SUB7 1537840 490630 S80 40 - - — 00 656800 85 54830 A 7898 -
SUBS 1538450 490210 1500 50 - - —~ 00 6568.00 72 84960 A 600 -
SuB9 - - - - - - —~ 00 0.00 - —A- -
Folice Acros
0481 1538350 490180 3200 40 O — — 00 656800 10 64580 A 270:310 -
6298.0 M 270310
0482 1536885 489604 2600 50 12122003 4000 652256 00 656266 80 64827 A 220260 400
63527 M 220-260
0483 1536586 489753 2600 50 7241996 3693 652573 00 656266 40 B527A - 31
8497.7U -
63267 M 270-300
0430 1536540 489756 630 40  HA003 718 652524 00 656242 75 64874 A 2080 78
0491 1537025 489662 630 40 12122003 4258 651994 00 656262 0 85226 A 3063 00
0422 1537220 489280 600 40 GI02002 3470 652598 12 656068 55 65045 A 4060 215
0495 1537400 497100 - - - - — 00 6571.00 - —-A - -
0406 1534650 489603 944 50 12182003 5524 650728 16 656252 86 64749 A 5393 324
0497 1535030 489503 940 50 121872003 5507 650755 20 656262 89 . GATIBA 6404 359
0498 1534580 488740 1500. 60 1192004 57.80 650220 20  6560.00 80 6478.0 M 130-150 .
80 64780 A T0-110 242
CW44 1535048 488891 2080 60 12232003 6150 649924 25  6560.74 9 B464.2A - 350
64282 M 69-208

Note: A = Alluvial Aquifer, Base
U = Upper Chinle Aquifer, Top
M = Middle Chinle Aquifer, Top
* = Wel Abandoned
MP = Measuring Point
LSO = Land Surface Datum
IN = Inches
FT =Feet
MSL = Mean Sea Level
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TABLE 4.1-3. WELL DATA FOR THE ALLUVIAL AQUIFER MURRAY ACRES AND PLEASANT VALLEY

L : MP DEPTHTO ELEV.TO CASING
.. _WELL CASING WATERLEVEL  ABOVE . BASEOF, BASEOF PERFOR-
WELL NORTH. EAST. DEPTH * DIAM — = DEPIH ELEV.~ LSD MPELEV.: ALLUVIUM ALLUVIUM ATIONS SATURATED
_NAME COORD. ,COORD. (FT-NP) ~'@N) = 'DATE (FT-MP)(FTMSL) (FT) ' (FTMSL) | (F.LSD) . (FT-MS) (FT-LSD) THICKNESS
0801 1541020 433500 1000 40 12211934 .3685 653088 00 656773 8 64827 A 80-100 432
08 1540790 . 488190 880 60 5221997 4020 652252 00 656272 81 64817 A 7581 408
0803 1540800 - 487430 — 60 G19M983 8485 647644 00  6561.00 : ~C 8180
o E ‘ . 85 GAT6.0 A 85180 01
0804 1540790 486790 1370 60 57002 4660, 651540 00 656200 85 BATZOA 12543 384
0805 1540695 486373 1400 50 1064994 5934 650766 00  6567.00 10 BASTO A 100-140 507
0810 1540290 486700 1050 6.0 - - — 00 656200 81 B481.0A 75101 -
0811 1540320 486373 00 40— . —. — 00 66300 . MO $4530 A 100-140 -
0815 1539000 488100 2550 40 5221991 2914 652612 00 655526 - ~A - -
0844 1538376 487002 750 40 . TMS72003 3454 652150 .12 655613 . 70 . B4849A 3575 367
0845 1537280 47813 650 4D N304 MU0 652235 1T 6557.05 55 85004 A 4565 220
AW 1540235 488015 1560 60 /51938 1500 654843 01 656343 63 65003 A - 481
. : ST T S 64633 U 66155
HW 1540000 487430 1150 60 ~ 11/9514994 4000 651700 * 00 655700 .- 5 64520 A 6004 550
- ' PleasantValley '~ = - :
0525  1S41270 4500 — A5 72002’ 5636 C65M64  — 6000 0 -~ ~A. -
0688 1541257 483955 1050 50 642003 6242 650020 29 656262 95  GAGATA 65105 55
0331 1540000 486030 —  —  O6M983 5495 650605 00 656100 = — —~A - -
0833 1539250 485350 100 60 121019% " 4651 651130 00 655800 103 - GASS0A 6090 564
0834 1540260 484800 1000 40 T~ = — 00 65000 80 B400A 6080 -
0835 1539610 48479 080 50  S2000 4974 650926 00 655900 o B4BS0A 7394 - M3
0% 1540250 434010 900 40  — — ©  — 00 65500 80  GTBOA 6580 -
0835 154000 485540 100  —  W2M9%5 4903 651397 00 6563.00 - ~A - -
0839 1541120 485465 1000 50 1211934 5000 651000 0.0 - 6560.00 o G4660 A 8096 “0
0340 1540440 485360 980 60  OBM983° 4732 651368 00 656100 0 o4 B467T0A T34 467
0841 1540835 485020 1000  — 7221995 ‘54.6_6‘ 650634 © 0.0 " BS61.00 - LA -
0843 1541265 48505 100 40 627989 5240 651760 00 657000 1120 BASBOA 100110 596
"Note: A= Alnial Aquifer, Base ' T N ~
U = Upper Chinle Aquifer, Top
C = Chinle Shale
* = Well Abandoned
MP = Measwing Point
LSD = Land Surface Datum
IN'= Inches EEEERE -
FT=Feet . - SR
MSL = Mean Sea Leve!
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TABLE 4.1-4. WELL DATA FOR THE ALLUVIAL AQUIFER REGIONAL WELLS.

NP .

DEPTHTO ELEV.TO CASING

: . WELL . CASNG .  WATERLEVEL ABOVE BASEOF BASEOF PERFOR- .
WELL NORTH. EAST. * DEPTH, DIAM —  DEFTH ELEV.- LSD MPELEV. ALLUVIUM ALLUVIUM ATIONS SATURATED
NAME COORD. COORD. (FL-MP) (N) DATE (FTP) FRUS) (FT) (T-MS)  (FI.LSD) ~ (FT-MSL) (FT-LSD) THICKNESS
0520 1538934 4935 750 50 12182003 5405 65397 03 65802 68 6517.7A 3575 143
0521 1539104 492588 750 50 112004 5580 652855 25 650444 65  65169A 3575 16
052 1538540 49437  TI0 50 1M¥2004 5190 652863 28 658053 68 EN9TA 77 189
0523 153680 492896 740 50 O102002 200 65479 30 658679 62 GS18A 474 §30
0524 1533880 43173 780 50 1282003 347 650688 30 659035 0 G5174A 1378 695
0531 1541086 478262  —  — 10001908 7924 67455 20 655379 - ~A - -
052 1516700 482400 2140  — - - - 00 651500 - —A - -
0533 - - 150 - - - - 00 652000 - ~A - -
053 1530300 486900 1700 60  1/197200¢ B8040 646760 22  G548.00 % GA08A 5090 168
: - §4128L 130470
05 1533920 4G7STO 2100 60 1222004 8226 GATITA 20 655400 100 §4520 A 80100 197
, 100 BM520A 5070 . 197
BTOL 170210
0510 1534150 488130 900 50 1202004 67.81 648919 27  6557.00 80 GAM3A 090 149
0631 153234 4856 1180 60 12182003 87.35 645375 22 654110 109  6429A 5118 28
062 1531850 483767 1100 60 121872003 8557 4433 30  6541.30 102 6A%3A 70410 180
063 154467  AT942 B30 B0 12182003 TAS3 643303 00  GSSTS6 %  G426A 1183 205
0634 1541652 480352 1030 A5 12182003 7225 6487.82 28  6560.07 % 64623A 80100 256
0635 1535363 473401 630 120 - - - - 558825 - —A 48 -
0635 1545374 476038 1230 45 162004 9908 647436 23 657344 19 e21A 10MZB 22
067 154500 74710 1200 A5 152004 10507 647043 25 657520 118 BISATA 104126 154
0638 1530628 4365 750 50 121872003 5303 653253 00 658556 65 65206 A 3575 120
060 1539370 492061 800 S50 1132004 6000 6527.88 25  6507.88 'y 65144 A 3580 135
060 1770 491961  BAO 50 172004 5165 62832 22 657997 n 65008 A 6484 75
0641 153644 49110 950 50 129208 223 6STLI3 25 657336 o7 GMIIA 6595 873
0642 1536104 40032 950 50 1292003 169 657019 24  G571.88 8 §4805A 6595 897
064 15360 4T 1080 SO0 US0M 7218 6A1M5 15 G5 ©  GASS8A 58108 23
064 153481  A8MSD 1100 50 7004 8102 646288 22 G5M%0 102 GANTA 55110 22
0645 153224 485282 800 50 10MY1998 6648 647731 25  65A379 70 BATI3A 6080 50
064 1530246 484953 1000 50  U72004 8249 646086 15 654335 9 4509 A 60-100 100
0647 1536623 478308 1400 45 12182003 9657 OS5 14 655191 132 GAB5A 80140 368
0648 1SM730  A78M3 1200 45 121872003 10040 644639 05  GSAT.T9 120 GAZ3A 80420 191
0640 15M730 479798 1240 45 121872003 9455 64874 03 65039 15 64280A 84128 207
0650 1536779 482135 1090 45 441998 7110 G801 22 GSAT.M 103 BMISA 89109 u1
0652 153170 483779 8RO 50  17R004 8541 645304 15 653815 9 GASTTA 6048 00
0653 1531283 486570 2060 60 121872003 7835 646662 13 65497 o7 6MGT A 69206 200
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TABLE 4.1-4. WELL DATA FOR THE ALLUVIAL AQUIFER REGIONAL WELLS. (cont'd.)

S ; W " DEPTHTO ELEV.TO CASING
.. WELL . CASING WATERLEVEL  ABOVE BASEOF. BASEOF PERFOR-

. WELL NORTH.  EAST. 'DEPTH = DI — DEPTHELEV." -LS0 MPELEV. ALLUVIUM ALLUVIUM . ATIONS SATURATED
NAME COORD. ' COORD. (FT-MP) ° (N) ~ DATE (FTMP)(FTMS)  (FT) (T-MSL)  (F.LSD) . (FT-MSL) (FT-LSD) . THICKNESS

0653 1383 . AST0 260 60 .12182003. 7835, 646662 - 13 65MST . . emTL -, .
OGS4 1541094 ATHRG 1200 A5 US04 T221 G820 . 14 . 63050 106 GM3IA 6010 352
0655 1560 470 960. B0 522000 7515 ..648303 — . 655818 . 88 —AnHM -
0655 1542578 47BN 880 80 522000 7732 . BATETS — 655407 8  —AGH -
0657  1STATT  ATN2 1280 60 12182008 9305 . G4SBT6 22 655181 120,  GA96A 8B 201
0G67A 1537083 ATBAI2 . 350 120 . M1V199 3700 651200, —. 65900 . — —A 1735 -
0658 1S322 A% 1300 60 12182003 - 9843 . 645175 . 04 . 6550.18 1@ . e08A BMN 310
OGsA 1S9 4748 06 — . —. -, — . —. 6610 , —. —A 131 -
0650 1SS  AROTT2 101D A5 - .US004 7226 GAGTS1. 20 BSONT . &7 GAGI2A 601 267
0560 143850 T84S 800 45 1025M9%, 7739 . G48148 20 65887 . 75.  G4819A 5080 00
0681 1S0676 AT 1170 GO V241938 G418 . G434 21 65052 1M GMTAA G117 488
0682 150125 ATI80  GAD 4D . AGO0OT. B0BD GATANT. 28, GEOST 102 BMO2A 5484 240
0683 140198 ATE27 1200 60 . US04 8604 647000 .20 G604 140 BAMOA 81X 560
0634 140273 4140 430 60  UGT004 . 8300, 647028 20 655328 118 6433A 8313 370
0685 1530098 7BI70 1000 45 12187003 9130 - BAGS26 .17 65657 116 GABSA 6000 264
056  1MS319 4TS48 1150 45 VG004 10726 GATIS6 18 G580 1% GMI0A 75115 305
067 13011 ATTZI6 1020 60 12182008 9043 646553 22 6S5% . 120 GANBA B2102 317
0689 1530026 4778 B00 45 172004 T334 GASBE3 26 654202 5 GA4A 600 43
0632 1535892 45 900 50 U004 6573 . 651909 25  B5BAR2 0 GN23A 5% 168
085 15219 48T 750 AD . TIAN3 . 4427 GSM465 11 654892 | 65 GAR2BA 4065 218
087 1SM76 4808 920 50 112219% .5388 . 650439 26 65687 8.  BAISTA 520 287
0348 154634 490660 620 50 1202003 1322 - 65027 . 27 657249 . Ol GATBBA S22 804
0851  fsMes2 AKX 010 50 G203 7796 GBS 33 GS6M 80 GAGIIA 411 53
0852 1536610, 430980 M0 50 .1U22M9% 7326 651688 25 G0 . T 6SITTA ST 00
0855  1SM11 4384 1050 50 8212003 9260 - GMBS1 .21 . SN & GM20A 7005 65
0861  1SMI2 402 100 50 822003 T3A6 , 648669 . 23 G5085S . 65 GAR6A 50100 09
082  15M285 43700 1100 50 12182003 6468 649150 33 655618 @ GS59A 6303 356
0863 15167 ASTSI2 1100 SO B2U2003 C 800 6SMBS6 25 65655 - 04 GAO4A 6303 885
084 153735 G654 850 50 B2S003° 7743 GAGO29 19 654672 . T8 GAGESA 4484 24
0865  1SM123 4SM20  G70 50 (12112002 7198 - BABAB0 . 22 655678 8 6456A 3747 182
0865 153404 4840 1200 50 HZI03 :260 . BS652 18- 655812 80 BE3A B 792
0867 1530762 483409 880 50 12142003 023 GASSET 20 65590 .- 85 GSTIA 4888 178
0868 1588 491033 180 50 1207003 538 656936 22 GSAT4 . B4 . GA7BSA 5303 908
0869 15251 G073 G40 50 12182003 8056 6AGIS3 20 654449 9 GHISA M 204
0BT 13680 4MO006 930 50  UII1996. 6856 647S0 19 GSML6 - 95  GMI3A 6389 263
0871 1S603 400 1000 50 . UA11996 " 6686 'GATIES 24  65MATH ® - GMI3A B0 285
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TABLE 4.1-4; WELL DATA FOR THE ALLUVIAL AQUIFER REGIONAL WELLS. (cont'd.)

. L MP .. DEPTHTO ELEV.TO CASING
. ) WELL CASING WATER LEVEL ABOVE " BASEOF . BASEOF PERFOR-
- WELL NORTH. EAST.- DEPTH. DIAM — DEPTH ELEV, - LSD' MPELEV. ALLUVIUM ALLUVIUM ATIONS - SATURATED

NAME COORD. COORD. (FT.MP) (N}  DATE (FT-MP) (FTMSL) (FT) (FT-MSL)  (FT-LSD) (FT-NSL) (FT-LSD) - THICKNESS
*0872 1533092 485407 1000 50  1A1/199% 6580 647751 18 654331 9% GM55A 55100 - 320
*0873 1533286 484505 1000 50  Y111996 6755 647546 19 654301 % 6445.1 A 60-100 303
*0874 15313968 484925 1050 50 /111996 6868 647666 22 654534 110 64331 A 55105 435
*0875 1532785 483634 1250 50 11111996 6985 647299 17 650288 116 6425.1 A 65125 479
0876 1532853 485088 950 50 12182003 8092 G46334 19  65M.26 85 64574 A 5888 6.0
0877 1533068 488067 700 50  W181998 6358 GAB050 19 655308 65 64862 A 5868 33
0879 1532401 4G6104 700 50 1292003 6924 647531 22 GSMSS 62 54804 A 4868 0.0
0881 1542034 481478 960 45  1/52004 7613 648891 20 656504 103 - 64500A 769 289
0882 1541404 482396 1100 45  US2004 6811 649305 20 656116 98 6461.2A 70-110 318
0883 1540007 483039 1000 50  U/S72004 6156 49557 19 655013 9% B459.3 A 60-90 363
0884 1542677 481438 900 50  U52004 7638 648972 1.0 656610 85 6480.2A 5668 95
0885 1541919 483474 1000 50  US2004 6871 649593 15 656454 95 6463.1 A 70100 218
0885 1542327 482487 900 50  US2004 7200 649255 15 656455 87 GATE.1A 6090 165
0867 1543063 482469 670 50 V121998 6921 649852 15 656173 60 6506.2A 4267 00
0838 1542285 479335 1050 50  1/6/2004 7661 648072 1.1 6550.33 % 6466.2A 75105 145
0880 1540047 480222 650 50 107241996 6331 648632 1.5  6549.63 60 64882 A 3565 0.0
0890 1541365 480088 1010 50 /52004 7468 648375 17 655843 <] 64637 A 81-101 200
0893 1541934 432244 980 45  U52004 7210 649187 21 656397 3 54689 A 7898 20
0804 1541976 478317 780 A5 1022002 T7.42 GATZAT 30 65540 97 ©  64543A 5878 29
0805 1541521 476222 1040 50  1/6/004 8086 647298 24 655384 116 64354 A 61-101 375
0896 1542246 476237 1130 50  1/6/004 8191 647370 20 655561 17 64366 A 73113 371
0897 1543819 478237 930 40 271908 8328 GAT8GT 20 656225 7 54903 A 6393 0.0
0899 1543801 477288 1100 40 16004 9550 647534 20  6570.84 120 64488 A 70-110 2%5
0905 1532700 480850 1200 50 R — — 00 654500 120 84250 A 100-120 -
0906 1532000 480450 —  —  B2U1995 7465 646275 00  6537.40 - —A - -
0909 1531900 483400 1400 40 11191982 7745 646145 00  6538.90 12 64269 A 80135 U6

61269L 80135
0910 1528800 481150 1380 5.0 - - - 00 653500 132 64030A 120134 -
0912 1471000 478250 - - - = — 00 653000 - —A - -
0913 1555800 500950 —~ B0 1241996 3840 650460 03  6643.00 - —A - -
0914 1555500 500850 930 650 &152003 4042 660158 1.4 664200 - —A - -
0915 1552650 499650 1000 40 T — — 00 662500 70 65550 A 5585 -
0916 1552350 499600 1600 40 42611994 4000 658500 0.0  6625.00 - —A 4570 -
0917 1542200 514600 - - - - — 00 6800.00 - —A - -
0920 1555800 496900 — 70 5111994 3340 650420 07  6627.60 - —A - -
0921 1555400 495800 730 50  §152003 3838 658562 19  6624.00 - —A - -
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TABLE 4.1-4. WELL DATA FOR THE ALLUVIAL AQUIFER REGIONAL WELLS. (cont'd.).

) e . MP DEPTHTO ELEV.TO CASING
S _WELL  CASING WATERLEVEL . ABOVE .. . BASEOF BASEOF PERFOR-
JWELL NORTH. _ EAST.. DEPTH DM — DEPTH ELEV.~ LSD MPELEV. ' ALLUVIUM ‘ALLUVIUN ATIONS SATURATED

NAME "COORD.. COORD. (FT-MP) '(N) . DATE (FT-MP) (FTMSL) . (F) (FT-MSL) (FT.LSD) ' (FT-MSL) (FT-LSD) THICKNESS

092 158520 492500 960 60 152003 5200 65970 17 662170 - -A- —
0924 1547500 430900 1350 40 - - — 00 659290 12 GAB08A 94414 —
0925 1548500 480800 1500 40 - - ~ 00 650140 140 . GHE14A 126441 -
0026  1S47500 47Z700 1340 40 - - — 00 6599 12 G49A 12312 -
0035 1540115 47629 3000 160 O1B2003 B98O 646822 26 655812 125 GA05A 9512 77
0035 1543621 47978 1600 50 - - ~ 00 67338 160 GH134A 100460 -
0039 1530750 48300 970 80 251996 5031 649760 23 6557.00 - -A- -
00 157750 482850 700  — 74199 5T30 G470 88 655300 - —A - -
0042 1538300 483710 1020 - - - — 00 65020 %5 GAS52A 8595 -
0947 1536206 491841 1000 40 72M9M 5463 652055 00  65TS.18 %  64802A 70400 404
0050 1560400 498300 B0 50 7122000 2570 683130 05  6657.00 - ~A - -
0952  1SMS50 4T7B00 1400  — - - — 00 655000 - -A - -
0975 150640 482880 -  — - - — 00 65500 - -A- -
0076 1530630 483100 4450 - < — - - 00 000 -~ —A- -
0077 1530400 48770 —  — 12901995 6147 649553 10  6S57.00 - ~A- -
0079 1530010 48380 1050 50 702002 575 653344 00  6651.00 100 6S51.0A 90400 424
0080 1530040 483080  —  — U995 5770 649730 0O 655500 - ~A - -
0981 1538070 48220 - - - - —~ 00 655400 - ~A - -
0082 153370 483200 1100 50 - - — 00 665100 105 65460A 9005 -
0983 1538500 483100 - - - - — 00 655200 - ~A- -
0984 1538750 482950 1030 50 - - — 00 665100 %8 G%30A 8% -
0085 158820 483180 1150 50  7MGM9% S8T5 659225 00  6651.00 102 6590A 90-110 433
0089 15780 48260  —  — 1121995 SB10 G49490 10 655300 - -A- -
0992 1539340 48780 1000 50 - - — 00 665200 %  6%T0A 859 -
0093 1537850 483680 1020 50 - - —~ 00 66500 8 G520A 8588 -
0094 1539700 476240 1440 60 1222003 9052 646448 00 655500 - ~L 95110 -

- ~A 95110 -
0996 1537621 47739 1380 50 12187003 437 645815 17 655252 13 GM4BA 12613% 433
0007 1530821 473807  —  — Y1199 7690 649140 00 656830 - ~A - -
0999 154230 480187 1850  — - - ~ 00 652700 - ~A- -
1012 - - - 60 - - - 00 0m - ~A- -
1013 - - - 4 - - - 00 000 - ~A - -
1014 - - = %0 - - - 00 000 - -A- -
1015 - - - 80 - - - 00 0 - ~A- -
1018 - - - 50 - - - 00 000 - —A - -
1020 - ~ = 50 11eM9% 1517 547 00 000 . - -A- -
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TABLE 4.1-4. WELL DATA FOR THE ALLUVIAL AQUIFER REGIONAL WELLS. (cont'd.)

W DEPTHTO ELEV.TO CASING

. WELL  CASING WATER LEVEL ABOVE _BASEOF BASEOF PERFOR-
WELL NORTH. EAST. DEPTH DM DEPTH ELEV. 1SD MPELEV. ALLUVIUM ALLUVIUM ATIONS SATURATED
NANE COORD. COORD. (FT-MP)° (N) DATE (FT-MP) FT-MSL}) (FT) (FT-MSL)  (FT.LSD) ~(FT-MSL) (FT-LSD) THICKNESS
1021 - - - — Mg19% 1800  -1800 00 0.00 - -A- -

Note: A = Alunial Aquifer, Base
L = Lower Chinle Aquifer, Top
* = Well Abandoned
MP = Measuring Point
LSD = Land Surface Datum
IN = Inches
FT =Feet
MSL = Mean Sea Level
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4.2 ALLUVIAL WATERLEVELS . | .
42.1 = WATER-LEVEL ELEVATION - ALLUVIAL : o

This section presents | mformatron necessary to evaluate the dlrectlon of ground water
-flow in the alluvial -aquifer. Water‘-level__eleyatlor_ls are used to quantify the gr_adrent‘" of the

alluvial water table, which in turn can be used to interpret the dire_etior_r of ground :water ﬂow .,

Figure 4.2-1 presents the Fall of 2003 alluvial aquifer water-level elevatlou cont-ou,rs

for the Grants Project area near Homestake's tailings. The alluvial aquifer Iimite were defined
-based on the 2002 water-level elevatlon map and base of the alluvium ‘map. There were no
recent adjustments in the alluvial aquifer limits, because water-level changes between 2002 and
-2003 have been minor. Locations of the alluvial wells, with thelr respectlve well names lrsted
adjacent to the well symbol, are plotted on Figure 4.1-1. The 2003 ground water flow pattems in
the alluvial aquifer are very similar to those observed in the Fall of 2002 However, in 2003 there
exists -a slightly smaller depression on the south side of the Large Tallmgs plle whlch is
attributable -to operational variation in the .collection system (see Figure 4. 2-1 of Hydro-
Engineering, L.L.C., 2002). The hydraulic ridge on the southeast side of the ‘Small,Tarlmgs pile
was similar in 2003 to that which was observed in 2002. Water-leve’l'elevation eontours were
.drawn at one foot interval near the collection wells where space allowed The water-level
elevations and flow directions indicate the extent of the area of the alluwal aqulfer from which
ground water is drawn by the collection system. The area of collectlon is between the fresh-
water injection area and the collection wells, where ground water is flowing back to the
collection wells. The area of the Large Tailings pile is also within the collection area, because
alluvial ground water in this area flows to the collection wells. | , R ,

The water-level elevations in Section 3 decreased from 2002 to 2003 as a result of
pumping irrigation supply ‘water from six wells in this section (see Figure 4.2-1). ,Water-level
- changes are even more pronounced in Section 33 (see the western half of Figure 4.2-‘1); because

seven irrigation supply wells are located in this area, and because natural _recharg_e wa"s'-b.elow
-normal in 2003. - The water levels in Section 28 were fairly similar to the 2002 l_evels even
though irrigation supply wells were pumped in this area. The inj'eetio.h of water: in the western

portion of Section 28 probably supported these steady water levels.
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Several wells were drilled in the area of the zero saturation boundaries to better define
the limits of the alluvial aquifer. Howev'er, there are occurrences of limited saturation in the
Chinle shale below the afluViurﬁ, indicating that thére may be’ zones of perched water in the
'upper part of the Chinle shale. These wells have been used to help define where the zero
saturation boundary of the alluvium occurs and the water levels in these wells may not be
representative of the alluvial aquifer.

Flow in the San Mateo alluvium is naturally diverted either west through the western
portion of Section 28 or southwest through Section 35 around the area where the base of the
" allivium is elevated. In this elevated area, there is no alluvial saturation. The San Mateo
alluvial water then mixes with the Rio San Jose alluvial water flowing from the northwest. The
combined flow continues to flow in a southerly direction. The gradient of the alluvial water
surface has been increased somewhat due to irrigation water withdrawal, but it is still relatively
flat m the Rio San Jose alltivium due to its large transmitting ability. Alluvial ground water that
flows through the northern portion of Section 3 (see Figure 4.2-1) joins the Rio San Jose ground
water system in the eastern portion of Section 4.

Water-level data for the alluvial wells are presented in Appendix A as Table A.1-1
(HMC alluvial wells), Table A.1-2 (Murray Acres, Broadview Acres, Felice Acres, and Pleasant
.Valley Estates alluvial wéll;) and Table A.1-3 (regional alluvial wells).

4.2.2 WATER-LEVEL CHANGE - ALLUVIAL

Figure 4.2-2 presents well locations and indicates the grouping of wells for
presentation on water-level elevation versus time plots. The figure number of the water-level
elevation plots for each group of wells is shown by the well groupings. The colors used for the
well name and well symbol on Figure 4.2-2 correspond with those used on the water-level
elevation plots. Water-level elevation data considered to be anomalous were removed from the
plots for better visual presentation of trends, but the excluded data remains in the Appendix A
tabulations. Time plots (Figures 4.2-3 through 4.2-18) present the last eight years of data to

better show the recent trends.
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- Water levels in the alluvial aquifer have been fairly stable during the last year. Flgure
4.2-3 presents water-level elevation data for up-gradient wells DD, ND, NC, P, Q and R A very
slight increasing trend was observed in up-gradient wells during 2003.

-Water-level elevation data are presented for two sets of wells momtored for. the
purpose of detection ofa reversal of water-surface gradient near the S line of the collection
system.  These wells (SP-and SO) are located just northeast of the majonty of the S line of
collection wells. Figure 4.2-4.graphically illustrates that the alluvxal hydraulic gradlent is
reversed between wells SO and SP. Water-level rises were observed in these two wells in 2003.
However, an adequate gradient reversal was maintained during this rise. V ‘

- Wells S1 and S2 are the two reversal wells down-gradient of the S lme of collectlon

- wells (see Figures 4.1-1.and 4.2-2 for ,thetr location). Recent data from these two wells show
- continued reversal of the ground water flow direction down-:‘g’radierlt.of the S collection wells
(see Figure 4.2-5).. ST : .\ - '_

Figure 4.2-6 presents water-level elevatlon data for a group of wells located west of
the S line of collection wells. Water-level elevatlons in wells DC, MU and S4 decreased in
2003, while the level rose in wells BC and Sll A . .

The alluv1al ‘water levels north of Murray Acres dechned in 2003 in wells MO, MQ
and MY. Water levels increased in well W in 2003 (see Figure . 4 2-7.

. Wells B and BA -are monitored in order to define the reversal in the ground water

. gradient between the M and J injection lines and the D colleotlon line. Figure 4.2-8 presents
water-level elevation data for wells B and BA and indicates a continued ground water reversal.
Water levels in this area were generally steady in2003. . | . | . o

;.- Figure 4.2-9 presents water-level elevation plots for alluvxal wells BP, B13 Dl and

MS5, which are located near the lined collection ponds. This plot shows that the water levels
: gradually increased in each of these wells during 2003. . _ , | ‘

. Water-level elevations in.the alluvial aqunfer near the Small Tallmgs collectlon
system,are presented on Figure 4.2-10 for reversal wells DZ and KZ. Well DZ is near the D
collection line.and well KZ is close to the K injection line and, therefore, is naturally down-
gradlent of well DZ. This plot shows that, dunng 2003, a strong reversal of the ground water
gradient was maintained between the line of injection and line of collection. This pair of reversal
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weil; is adequate to define the ground water gradieht between this major zone of injection and
the collection system.

Figure 4.2-11 presehfs water-level elevation data for wells B11, Ci12, L6 and TA.
This ..data reflects the changes in water levels near the north and east sides of the Small Tailings
pile. The variation in water levels in well B11 is due to fluctuations in the collection rate from
this well. Injectién of R.O. product'ahd fresh water has caused the higher water-level elevations
observed in well L6. A rise in the water level at well TA occurred in 2003.

'Figure 4.2-12 shows the water-level elevation plots for wells I, KEB and X. Water
levels were fairly steady in these wells in 2003 due to injection of R.O. product water.

Water-level elevations in the alluvial aquifer south of the Broadview Acres injection
system were fairly steady during 2003 (see water levels for wells 490, 497, GH and SUB1 on
Figure 4.2-13). Water levels were also fairly steady in alluvial wells 688, 844, 846, FB and MX
during 2003 except for a continued gradual decrease in the water level in well 688 (see Figure
4.2-14). |

Figure 4.2-15 presents water-level hydrographs for five wells in Section 3. Wells
653, 855, 862 and 869 are irrigation supply wells, and therefore the dramatic changes in water
level reflect periods of pumping. Water levels in alluvial well 652 have gradually declined over
the laét four years due to the production of irrigation water and continuing drought conditions.

Water-level hydrc‘)g.raph?s' for five wells in the Section 28 area are presented on Figure
'4.2-16. Wells 881 and 890 have been used as irrigation supply wells since 2002. Water levels
were decreasing in this area prior to the start of the irrigation project, but were fairly steady or
rose in 2003. This is attributable to the fresh-water injection in wells located in Sections 28 and
29. Figure 4.2-17 presents the water- level time i)lots for the group of wells down-gradient of the
Section 28 irrigation supply wells. Some recovery of water levels in wells 895 and 899 was
observed in 2003 due to the injection of fresh water into wells in Section 29. The water levels in
wells 686 and 935 declined in 2003. Well 687 was used as an irrigation supply well beginning in
2003.

Figure 4.2-18 presents the water-level plots for the Section 33 wells shown on Figure
4.2-2. Wells 648, 649, 657, 658 and 996 are irrigation supply wells, and therefore, their water

levels are influenced by the periodic withdrawal of water from these wells. The observed water

Grants Reclamation Project
2003 Annual Report 424
Monitoring / Performance Review )



levels during periods when there was no withdrawal after the 2003 irrigation season are below
-/ those observed in early 2001. The combination of withdrawal for irrigation and the ongoing

drought conditions is the likely cause of the overall decline in water levels with time.
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FIGURE 4.2-10. WATER-LEVEL ELEVATION FOR WELLS DZ AND KZ.
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FIGURE 4.2-13. WATER-LEVEL ELEVATION FOR WELLS 490,
497, GH AND SUB1.
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FIGURE 4.2-14. WATER-LEVEL ELEVATION FOR WELLS 688,
844, 846, FB AND MX.
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FIGURE 4.2-16. WATER-LEVEL ELEVATION FOR WELLS 881,
886, 890, 893 AND MR.
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FIGURE 4.2-17. WATER-LEVEL ELEVATION FOR WELLS 686,

687, 895, 899 AND 935.
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.43 .~ ALLUVIAL WATER QUALITY - - .- :
‘This section presents the 2003 water-quallty data for the alluv1al aqulfer The major
A constitueu_ts that are typically measured.at this site are sulfate, chloride and TDS. Sulfate
.- concentrations are used as the primary indicator of contaminant remediation. Selenium, uranium
and molybdenum are the metal constituents of concern at this site. Nitrate, redium, ehreuuunl,
- vanadium and thorium are also discussed in the monitoring report, but these constituents are of
- only minor concern at this site. Tables B.4-1 through B.4-6 in Appendlx B present the 2003
-alluvial water-quality data for each well. . The most recent monitoring values were used for the
concentration contour figures presented in this section. . . .

. ‘Colored patterns are -used on the ﬁgures to delmeate where concentratlon limits

exceed the full range of background for each of the constituents.

43.1  SULFATE - ALLUVIAL o , |
Sulfate has been used .as the primary indicator epnstitueni for this site, because
concentrations are large in the tailings solution. - Concentrations of sulfate in the alluvial aquifer
for 2003 are presented on Figure 4.3-1. Background concentrations observed _iu'2‘003 .r;uged
* from 404 to 1780 mg/l.- The proposed standard is presented in the 'l‘,egen“d of the }espeetjve ﬁ;gure
for each parameter. A greater than sign was added in front of the numeric value to note that the
pattern shows where the standard‘is .exceeded. The New Mexico, sulfate standard end the
- proposed NRC standard for this site is 1870 mg/l. An updated statistical evaluation of the
background sulfate concentration with data through 1998 showed that eqncentrations:es geai as
- 1870 mg/l could be naturally occurring at this site. :Therefore, areas where sulfate concentraﬁons
exceed 1870 mg/l are shown with a green.pattern. Areas where:the upper bae}gg_mund
-concentration of 1870 mg/l is exceeded are near-the two tailings-piles and are indiceged by.the
green shading on Figure 4.3-1. Sulfate concentrations in an area underlying phe_Large Tgiliugs
pile still 'exceed 10,000 mg/l. A significant reduction in sulfate concentration was achieved
along the restoration zone, near the Small Tailings pile, in 2003. The observed sulfate
concentrations in Broadview Acres and Felice Acres were less than 1000 mg/l in 2003, except
for ‘a value of 1490 mg/l measured in-a.water sample collected from well SUB3.. Sulfate
concentrations were fairly stable in Section-3.in 2003. -Sulfate concentrations exc'eeQedi 1000

mg/l in the southwest portion of Murray Acres and southern Pleasant Valley Estates.- Sulfate
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concentrations also exceeded 1000 mg/l adjacent to the zero saturation boundary in the northern
portion of Section 27 and extending into Section 28 (see Figure 4.3-1). Down-gradient of the
Grants Project site, the sulfate concentrations are all within the natural range of background and,
therefore, no water-quality restoration with respect to sulfate is necessary beyond the immediate
Grants Project area. '

Plots of constituent concentrations versus time have been prepared for the alluvial
aquifer for sulfate, TDS, chloride, uranium, selenium, molybdenum and nitrate. The groupings
of wells used for these plots are shown on Figure 4.3-2. The figure numbers for each of the well
groupings that correspond with the sulfate concentration versus time plots are indicated on
Figure 4.3-2. The color and symbol used for each well are the same as those used in the time
plots for each constituent. Figure numbers for the time plots of other constituents are not shown
on this map; however, it is useful for the other time-concentration plots because the color,
symbol and well groupings are consistent.

Figure 4.3-3 presents sulfate concentrations plotted versus time for up-gradient wells
DD, ND, P, P4, Q and R. A gradually increasing trend is occurring in the up-gradient wells ND
and R. An overall declining trend in sulfate concentration has been observed in well DD, while
an increasing trend has developed in wells P and Q during the last three years. The historical
values for well P show similar periods of short term increasing values in the alluvial aquifer.
The changes in sulfate concentration in these wells are well within the range previously observed
for sulfate in the up-gradient wells. The increases could be due to the influx of ground water
with higher sulfate concentrations into this area up-gradient of Homestake’s background wells.

Sulfate concentrations in alluvial well S3 were steady in 2003 (see Figure 4.3-4). The
sulfate concentrations for well S2 decreased in late 2003 after a period of relative stability was
‘observed in 2002 and early 2003. Sulfate concentrations increased in well S4 in 2003.
Concentrations had been steady to the northwest of the Large Tailings pile at well S11, but
sulfate concentration increased in 2003. Concentrations to the north of the Large Tailings pile at
well NC were steady in 2003.

Figure 4.3-5 presents sulfate concentrations plotted versus time for alluvial wells BC,
DC, MO, MU and W. Sulfate concentrations were fairly stable in alluvial wells BC, MO and
MU in 2003, while concentrations decreased in well DC. Concentrations remained low with a

small increase in well W in 2003.
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Figure 4.3-6 presents sulfate concentration versus time plots for alluvial wells B, BP,

-Dl-and MS5. Overall, sulfate concentrations in each of these wells were fairly steady in 2003..

Figure 4.3-7 presents time plots of sulfate concentratrons for wells B11, DQ S5, T
and TA. The sulfate concentrations in collectron wells BIl1 and DQ have shown an overall
decrease during 2003 except for a recent increase in well B11. Sulfate concentrations in well S5
were fairly steady in 2003. Concentratrons in wells T and TA have decreased to low levels
which indicate the influence of the R.O. product mjectron \ . A

.:Figure 4.3-8 presents plots of sulfate concentratron versus trme for alluvral wells on
the west side of the Small Tailings pile. Sulfate concentratlons were relatlvely stable m wells
C2, C9 and C12 in 2003, while concentrations in well C6 decreased. -

Figure 4.3-9 presents sulfate concentrations versus time for alluvral wells on the south
side of the Small Tailings pile.. Sulfate concentrations in these wells were all small in 2003 as a
result of injected R.O. product water flowing toward these wells R.O product water mjectron
has decreased sulfate concentratrons in wells KF, KZ and X to very low levels over the last 3

.+, Figure 4.3-10 shows the sulfate concentrations for thel ‘Small Tailiugs'.plle collection
wells K4, K5, K7 and K10., Some increase in 2003 ,was observed in well K7, whlle sulfate
concentrations declined in wells K4 and K5. Sulfate concentratrons were generally steady in
well K10 following a significant decline in 2001 and 2002. .

- Time plots of sulfate concentrations in collection wells located southwst of the Small
Tailings pile are presented on . Figure 4.3-11.. This figure shows a gradual declme in
concentrations in 2003 in wells L5, L6, L7, L9 and L10 and fairly steady sulfate concentratrons
in well L8.

Figure 4.3-12 presents sulfate concentration time plots for.Broadview Acres alluvial
wells GH, SUBI1, SUB2 and SUB3. Small vanatrons were . observed in wells SUBI, SUB2
SUBS3 in 2003, and the observed concentratrons are similar to those in the mjectron water, except
for the slightly higher. values observed in well SUB3. A small decrease ‘was observed in the
2003 sulfate concentration in well GH. | , ' . ‘

Figure 4.3-13 presents - sulfate concentratrons versus trme for Fellce Acres alluvral
wells 490,.491, 496 and 497. -The sulfate concentrations in wells 490 and 496 were fairly steady
in 2003, while concentrations declined in well 491 and increased slightly in well 497.
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Figure 4.3-14 contains time plots of sulfate concentrations for Murray Acres and
Pleasant Valley Estates alluvial wells 688, 802, 844, 846 and FB. This plot shows that sulfate
concentrations in water taken from alluvial well 846 increased in 2003. A decrease in sulfate
concentrations was observed in wells 844 and FB. Concentrations were fairly steady in alluvial
wells 688 and 802 during 2003.

Figure 4.3-15 presents the sulfate concentration time plots for five wells in Section 3
(see Figure 4.3-2 for the location of these wells). Sulfate concentrations in each of these Section
'3 alluvial wells had been fairly steady over the last several years, but sulfate levels gradually
" increased in 2003. No significant long-term trends in the sulfate concentration are noted for
these wells.

The sulfate concentrations in water from five wells near the Section 28 center pivot

irrigation system are presented on Figure 4.3-16. There are no significant trends for sulfate

concentration in this area.

Figure 4.3-17 presents sulfate concentrations with time for five wells located to the
west of the Section 28 irrigation area. Sulfate concentrations in wells 899 and 935 previously
were gradually decreasing, but they increased slightly in 2003. The sulfate concentrations in the
other three wells remained fairly stable during 2003. Some of the small changes in sulfate
concentrations may be due to the injection of fresh water in wells in Sections 28 and 29. -

The time variations of sulfate concentrations in water sampled from four wells in
Section 33 and a well in the eastern portion of Section 32 are plotted on Figure 4.3-18. Sulfate
concentrations in each of these wells were fairly steady in 2003, with a slight increase noted in
well 657.

4.3.2 TOTAL DISSOLVED SOLIDS - ALLUVIAL

Total dissolved solids (TDS) concentration contours for the alluvial aquifer during
2003 are presented on Figure 4.3-19. The alluvial background TDS concentrations measured up-
gradient of the Large Tailings pile in 2003 varied from 1060 to 2720 mg/l. Based on an updated
statistical analysis, TDS concentrations must exceed 3060 mg/l to indicate an elevation in
concentration beyond the naturally occurring range. A light green pattern is shown on Figure
4.3-19 to indicate where the TDS concentrations exceed 3060 mg/l. None of the observed

concentrations in the west half of this figure exceed this level. The TDS concentrations near the
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_tailings exceed 3060 mg/l for approxlmately 800 feet to the west, of the Large Tailings pile.
'\./ -Some TDS concentrations underlymg the Large Tallmgs area exceed 20,000 mg/l A zone of
2000 mg/1 or greater TDS concentration extends to the west of the Large Tallmgs pile to the west
,side 'of Section 28 .(see Figure 4.3-19) and in the westem pomon of the a]luwal aqurfer up-
.gradient of the site. .An additional area of; TDS concentratlons greater than 2000 mg/] exists in
:the southern portion of Pleasant Valley Estates and the southwest portnon of Murray Acres and to
the south and southwest of this area. The only other area of TDS concentrations above 2000
mg/l is a‘small area in. westem Broadview Acres. Only the areas closely proxlmal to the two
tailings piles require ground water quality restoratron with Tespect to TDS
. TDS-time concentration plots were developed for the same groupmg of wells as were
prepared for sulfate (see Figure 4.3-2 for groupings of wells w1th TDS plots) Fxgure 4.3-20
presents the TDS concentrations versus time. for the up-gradxent wells TDS concentratlons
have gradually increased in wells ND, Q and R over the last few years A gradual overall
decrease in TDS concentrations was previously observed in well DD',,and the l_levels remained
-fairly steady in 2003. . , o '
-Figure 4. 3-21 presents TDS concentratlons plotted versus tlme for wells NC, 82, §3,
S4 and S11. - This plot shows steady concentrations m 2003 for wells NC and S4 Declmes in
TDS concentrations are noted in wells S2 and S3 while an increase was, observed in well Sll
TDS concentrations were relatively stable in water collected from wells BC MO and
W during 2003 (see Figure 4.3-22). Declining concentratlons have been observed over the last
few years in wells DC and MU. o
TDS concentrations in water sampled from wells B BP Dl .and M5 are presented in
Figure 4,3-23. TDS concentrations were relatlvely unchanged in 2003 in each of these wells.
~Figure 4.3-24 presents TDS concentrations for wells B11, DQ S5, T and TA. Low
and steady. concentrations were observed in wells T and TA in 2003 whlle decreases were
observed in wells DQ and S5.. A small increase in TDS concentratnons was observed in well Bll
- during 2003. T P )
Figure 4.3-25 presents time concentratron plots for the wells on the west sxde of the
Small Tailings pile. The concentrations in wells C6 and C9 declmed in 2003 while

concentrations were mostly unchanged in wells C2 and C12.
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TDS concentrations versus time for four wells just south of the Small Tailings pile are
presented in Figure 4.3-26. This figure shows low and steéﬂy recent concentrations for wells
KF, KZ and X. A small decrease in TDS concentration was observed in well KEB in 2003.

Figure 4.3-27 presents plots of TDS concentrations for four wells on the south side of
vthe No. 1 Evaporation Pond on top of the Small Tailings pile. These alluvial wells have shown
reduced TDS concentrations in recent years, except for well K7, in which an increase was noted
in 2003.

TDS concentrations in water taken from the L line of wells are presented in Figure
4.3-28. TDS concentrations are gradually decreasing with time in each of the wells.

Figure 4.3-29 pfesents the TDS concentrations versus time for the Broadview Acres
wells. This plot shows fairly steady TDS concentrations in 2003.

The TDS concentratibns in the Felice Acres alluvial wells also were steady in 2003,
except that a decrease in TDS occurred in well 491 to levels that are consistent with nearby
alluvial wells (see Figure 4.3-30).

TDS concentrations for the Murray Acres and Pleasant Valley Estates alluvial wells
are presented in Figure 4.3-31. A gradual increasing trend in concentrations has been observed
in well 846. The TDS concentration in water sampled from well 844 decreased in 2003 after it
was observed to be increasing in 2002. The TDS concentrations in the other three wells have
remained relatively unchanged.

Figure 4.3-32 presents time plots of TDS concentrations for five wells located in
Section 3. Overall, TDS concentrations have been relatively steady over the last few years. The
TDS concentrations for the Section 28 irrigation supply and monitoring wells were also stable in
2003 (see Figure 4.3-33). ,

TDS concentrations in alluvial wells in Section 29 and adjacent areas are presented
on Figure 4.3-34. TDS concentrations in wells 686, 687 and 895 gradually declined in 2003,
while the concentrations in 899 and 935 were fairly steady in 2003. Figure 4.3-35 presents TDS
concentrations in the Section 33 alluvial wélls. This plot shows fairly steady concentrations in
the Section 33 wells in 2003.
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433 . CHLORIDE - ALLUVIAL oo :
- Chloride concentration is another xmportant mdlcator of tailmgs seepage because of

the conservative nature of this constituent and the fact that up- gmdlent concentrations are low

~ - Chloride concentrations measured:in 2003 in the alluvial aquifer near the tailings are presented _
_on Figure 4.3-36.° Up-gradient chloride concentrations in the alluvial aquifer varied from 46 to

161 mg/l in 2003, ..The fresh-water - mjectlon systems. have used water with chloride
concentrations of approxtmately 200 mg/l whereas the R.O. product chlonde concentration is

- less than 10 mg/l. The alluvial aquifer around and underlymg the Large and Small Tailings piles
_“contains chloride concentrations in excess of the State dnnkmg water standard of 250 mg/l.
- Measurement of chloride concentration in ground water is useful in deﬁmng areas where the

R.O. product water has migrated in the alluvial aqurfer A hght green pattern on Fxgure 4.3-36

- was used to illustrate where concentrations exceed 250 mg/l. The limited areal ‘extent of the

¢ green pattern on this figure shows that ground water—qua.hty restoratlon with respect to chloride

is only needed near the tailings. Chloride concentrations in the alluwal water in the westem half
of Figure 4.3-36 have never exceeded 250 mg/] and, therefore ch]onde concentratlons are not
typically measured in most of the wells in the west area. However chlonde concentrations were
measured in samples collected from these wells in 2003 in order to provide a comprehensnve
water-quality update. : - L
Figure 4.3-37 -presents chlonde concentratlons versus tlme for the six up-gradxent

wells. Analysis of the data on this figure shows an overall gradual mcreasmg trend in ch]onde

- concentrations with time in wells R and Q. However, the 2003 value for both of these wells was

slightly less than the 2002 value. A much larger increase in chlonde concentratlon is indicated
in the sample from well ND. The sulfate and TDS concentratlons in well ND also gxadually
increased during 2003, but the magnitude of i mcrease for chlonde concentratlon is dramatlcally
greater. Therefore, the 2003 chloride concentration for well ND should be consxdered suspect
until it can be confirmed with additional data. =~ :

Figure 4.3-38 presents time plots of chlonde concentratlon for wells NC SZ S3 S4

-*and ‘S11.+ A gradual decreasing trend in chloride concentratton was observed in well S2 while

fairly steady levels were measured in wells NC, S3 and S4 in 20()3. y The_._2003 chloride

- “concentration in S11 is modestly greater than the two previous values.
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Chloride concentrations in wells BC and DC have remained low in 2003, while a
grédual increase in chloride concentrations was observed in wells MO, MU and W (see Figure
4.3-39).

Plots of chloride concentration for wells B, BP, D1 and MS are presented on Figure
4.3-40. A small increase in chloride concentration has been observed in wells B and BP, while
concentrations in wells D1 and M5 remained relatively unchanged during 2003. '

Chloride concentrations in wells B11, DQ, S5, T and TA are presented on Figure 4.3-
41. This figure shows a dramatic deélining trend in chloride concentration in well DQ over the
lést few years. Chloride concentrations in water taken from wells T and TA were small in 2003.
A small increase in chloride concentration was observed” in well B11, while no trend was
observed for well S5 data.

Chloride concentrations in alluvial wells on the west side of the Small Tailings pile
are presented on Figure 4.3-42. This figure shows stable chloride concentrations in wells C2 and
C12, while a small reduction is noted in wells C6 and C9.

All of the chloride concentrations on the south side of the Small Tailings pile stayed
very low in 2003, and this reflects the impact of injection of R.O. product water in this area (see
Figures 4.3-43 and 4.3-44).

The chloride concentrations in water collected from the L line wells are presented in
Figure 4.3-45. Since the previous measurements in 2001, chloride concentrations have generally
decreased. With respéct to chloride concentration, the quality of water has been restored in the
vicinity of the L wells, and measured concentrations are approximately equal to the
concentration of the injected fresh water.

| Figure 4.3-46 presents time plots of chloride concentrations in the Broadview Acres
wells, in which fairly steady chloride concentrations have been observed over recent years. -

Figure 4.3-47 presents the chloride concentration-time plots for the four Felice Acres
wells. The 2003 chloride concentrations are fairly similar to previous chloride concentrations
observed in these four wells. _

Chloride concentration plots for the Murray Acres and Pleasant Valley Estates wells
are presented on Figure 4.3-48. Chloride concentrations have gradually increased in wells 688,

844 and 846 since the previous measurements. Each of these levels is very similar to-the
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chloride concentrations of' the fresh-water 1n_|ectron water, and are, therefore, approachrng
concentrations that would be expected down—gradrent of the fresh-water injection.
- The plots of chloride concentration versus time in Sectron 3 wells are presented on
,,Frgure 4.3-49. -Chloride concentrations are falrly srmrlar in most of these wells except for lower
values measured in wells 855 and 652 -These. wells are located near the edge of the alluvral
_aquifer in Section 3. - oo .
‘Figure 4. 3 -50 presents plots of the vanatlon of chlorrde concentratrons w1th trme in
Section 28 wells. The recent chloride concentratrons in these wells are sllghtly above those
observed prevrously, but are similar to the injected fresh-water concentratron ‘
- Chloride concentrations in the Sectron 29 monrtonng wells are presented on Frgure
4.3-51. It is anticipated that chloride concentratlons in water taken from these wells will
-decrease thh time because of the nearby mjectlon of fresh water wlnch has a lower chlorrde
- concentration.. The water in injection supply well 951 typrcally has a chlonde concentratlon of
approximately 50 mg/l. e
- Figure 4.3-52 presents trme plots of chlorrde concentratrons in the Section 33 wells
-The 2003 chloride concentrations for these wells are fatrly srmtlar to those measured prior to

2003. A modest increase in chloride concentration has been observed in well 657 since 1999.

4.3.4 URANIUM - ALLUVIAL _ o ,

Uranium is considered an 1mportant gnound water constituent at thrs site due to the
significant levels in the tailings seepage. . Uranlum data and contours for 2003 are presented on
Figure 4.3-53. Background uranium concentrations durmg 2003 vaned from 0.001 to 0.22 mg/l,

- and the proposed NRC alluvial site standard is 0.15 mg/l. The lrght green pattern on Frgure 43-
53 shows where uranium concentrations exceed 0.15 mg/l the statistical upper range of
background. . S S _

Uranium concentrations exceed background in the area of the Large and Small
Tarlmgs piles, and to the west through Section 28 and into the northem portlon of Sectron 32
Uranium concentrations in Sections 28 and 29 also reﬂect a contnbutron from the Rio San Jose
alluvial system in Section 20, but these levels have decreased to shghtly less than 0.15 mg/l. The
zones of moderately elevated concentrations join together and the combmed area extends downo

gradient approximately one-half mile into Section 33. Uramum concentratrons greater than 0.15
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mg/l are also present near the L collection wells south of the Small Tailings pile. Uranium
concentrations in the L wells were significantly reduced over those observed last year.

An additional area where uranium concentrations in the alluvium are greater than
0.15 mg/1 exists in Felice Acres and to the southwest into Section 3 (see Figure 4.3-53). The area
of elevated concentrations extends for approximately one-half mile to the southwest of the
southwest corner of Felice Acres. Uranium concentrations in this area were generally reduced in
2003. The uranium concentration in another small area in the northeast portion of Murray Acres
at well 802 exceeds 0.15 mg/l. Additional restoration is needed in each of these areas with
respect to uranium concentrations.

Uranium concentration plots were prepared in order to illustrate changes that result
from the corrective action program and other factors. Figure 4.3-2 shows the grouping and
location of the alluvial wells used for the uranium-time plots. The figure numbers shown on
Figure 4.3-2 corfeépond to the sulfate time plots. The same grouping of wells was used for the
uranium plots, and their symbols and colors are the same as those used on the sulfate plots.

Figure 4.3-54 presents uranium concentrations plotted versus time for up-gradient
wells DD, ND, P, P4, Q and R. The uranium concentrations in these wells have been fairly
steady during the last three years except for an increase in well P4. The proposed NRC site
standard is shown in the legend on Figure 4.3-53.

A decrease in uranium concentrations was observed in 2003 for wells S2, S3 and S4
(see Figure 4.3-55). Uranium concentrations remained low in wells NC and S11.

Figure 4.3-56 presents the uranium concentration time plots for alluvial wells west of
the Large Tailings pile. Uranium concentrations are low and are gradually decreasing in well
BC, and concentrations were also low in wells DC, MU and W. A small increase in
concentration was observed in 2003 in well MO.

Figure 4.3-57 presents time plots of uranium concentrations for alluvial wells B, BP,
D1 and M5. Relatively stable uranium concentrations were observed in well B in 2003.
Uranium concentrations generally decreased in water collected from wells BP, D1 and M5.

Plots of uranium concentration versus time are presented on Figure 4.3-58 for alluvial
wells B11, DQ, S5, T and TA. In general, concentrations in collection wells DQ, T and TA
- decreased in 2003. A gradual increase in concentration was observed in water from wells B11

and S5 during 2003. '
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. Figure 4.3-59 presents plots of uranium concentration versus trme for collection wells
on the west side of the Small Tailings prle Uramum concentratrons in collectlon wells C6, C9
and C12 are gradually declining. Uranium concentratlons remained low in well C2 durmg 2003.

;- Figure 4.3-60 presents uranium concentratrons for wells on the south side of the

;Small Tarhngs pile. Uranium concentratlons are low in each of these wells due to the rnjectlon
of R.O. product water into this area. ,,

; .. The rate of reduction of uramum concentratrons m wells K4 K5 and KlO decreased

.in 2003 (see Figure 4.3-61). A shghtly increasing | trend was observed in collectlon well K7 7

-Uranium concentrations in water from alluvral wells L5 L6 L7 L8 L9 and LlO are
presented on Figure 4.3-62. Uranium concentratlons decreased in 2003 in all of these wells |

- Figure 4.3-63 presents uranium concentrations versus trme for four Broadvrew Acres

alluvial wells: GH, SUB1, SUB2 and SUB3. Uranium concentratrons m ‘wells SUBI and SUB2
are similar and gradually declined in 2003. Uranlum concentrations to the north i in wells GH and
SUB3 have been small for several years. N .,

Figure 4.3-64 presents the uranium concentratlon time plots for Felrce Acres wells
490, 491, 496 and 497. Uranium concentrations in alluvial wells 490 and 491 have been farrly
stable during the last few years, while a gradually decreasmg trend has been observed in well
496. A small increase in concentration was observed in well 497 in 2003 .

. Figure 4.3-65 presents uranium concentratrons for wells in the Murray Acres and

_Pleasant Valley Estates subdivision areas. Uramum concentratrons gradually dechned in well
- 802 in 2003 ‘and are expected to continue to . gradually decrease wrth trme Uramum
- concentrations in the remainder of the wells in thls area are low.

- The uranium concentrations for five wells in Sectron 3 southwest of Felrce Acres are
plotted on Figure 4.3-66.. The uranium concentratrons in the two westem wells 652 and 855 have
always been low. Uranium concentratlons are gradually mcreasmg in well 862 but are expected
to start to decrease as a result of fresh- water injection m thrs area. An outlrer m uramum
concentration from well 653 .was observed during the ﬁrst half of 2003 whereas the
concentration in the second half of 2003 was srmllar to prevrous values The concentratron at the
leading edge of the uranium plume -as demonstrated by the values measured in well 869 was

fairly steady in2003. ..« ..o
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Uranium concentrations from four Section 28 wells'and one western Section 27 well
are plotted versus time on Figure 4.3-67. Relatively steady conicentrations were observed in
these wells in 2003. '

Uranium concentration time plots for wells in the eastern area of Section 29 are
présented on Figure 4.3-68. The uranium concentrations to the north of Section 29 (well 686)
are gradually decreasing with time. Well 686 is located in the Rio San Jose alluvial system up-
gradient of its confluence with the San Mateo alluvial system. ‘A gradual decline was also noted
in alluvial well 935 in Section 29. Concentrations during 2003 were relatively steady in wells
895 aha 899. The uranium concentrations in well 687, which is located farther south in the
northeast portion of Section 33, also decreased.

Uranium concentraﬁoﬁs in wells located in Sections 32 and 33 are relatively small
and are plotted on Figure 4.3-69. Concentrations have remained low with a gradually decreasing
trend in wells 648, 649 and 996 during 2003. The concentration in mid-2003 in well 657 appears

to be an outlier based on the observed values prior to and after this measurement.

4.3.5 SELENIUM - ALLUVIAL
Selenium is another important constituent at the Grants Project site due to the
presence of significant amounts ‘previously in the tailings. Figure 4.3-70 presents a map of the
spatial distribution of selenium concentrations throughout the site. Although the present NRC
selenium site standard is 0.1 mg/1, the upper limit of background based on statistical analysis and
the proposed NRC site standard is 0.27 mg/l. Concentrations that exceed 0.27 mg/l are
considered indicative of seepage impacts, while smaller concentrations are within the range of
natural variation. A gréen pattern is superimposed on the concentration contour figure to show
where concentrations exceed 0.27 mg/l. A 0.1 mg/l selenium concentration contour extends
approximately 0.8 miles into Section 28. Selenium concentrations in excess of 0.1 mg/l were
measured southwest of Felice Acres in areas of Section 3 ‘and just into the edge of Section 4.
~ Selenium concentrations exceeding 0.27 mg/l were measured in wells around the
Large and Small Tailings piles and extend approximately 1000 feet to the west of the Large
Tailings pile and also extend to the south of the Small Tailings pile in the area of the L collection
wells. Concentrations in a small isolated area in central Section 27 also exceed the background

level. Selenium concentrations were reduced in the L collection area during 2003. Selenium
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concentrations also slightly exceed 0.27 mg/l in three small areas of Section 3, southwest of
Felice Acres. None of the selenium concentrations in alluvial wells located in the subdwrsnons
exceeded 0.1 mg/l. This shows that only the area near the tallmgs and portlons of Section 3 need
additional restoration in order to reduce selemum concentration. . R .
Figure 4.3-2 presents the locatron and grouping of wells for selemum concentratlon
plots. The symbols.and colors used on Figure 4.3-2 are the same as those used on each
constituent time plot. L o e
- ‘Figure 4.3-71 presents plots of selemum concentratlon versus tlme for up-gradlent
wells DD, ND, P, P4, Q and R. There is an increasing trend in up-gradlent well R whlch is the
farthest near-up-gradient well from the tailings. A smaller i mcreasmg trend is also seen in the
2003 data for wells Q, ND and P4. Collection of water from up-gradrent well P began in 1993.
- However, .the pumping from well P -has not been .continuous since. 1998. Thus, the
concentrations of selenium have remained higher in thrs well. The selemum concentration in
-well DD was less than that of other up-gradient wells during - 2003
* . Figure 4.3-72-shows a decreasing selenium concentratron trend in well SZ dunng
2003. An overall gradually decreasing trend has been observed in well S3 over the last few
years. Low, and relatively unchanged concentrations, have been observed in wells NC and S4
for the last few years. An increase in selenium concentratron was observed in well S11in 2003
Figure 4.3-73 presents selenium concentrations for wells BC, DC MO MU and W.
‘Selenium concentrations have remained low in all of these wells L _
Selenium concentrations in water from alluvial wells located southwest of the Large
- Tailings pile are plotted on Figure 4. 3-74. -This figure shows an overall decrease in selenium
concentrations in wells BP and M5 in 2003 ‘No trend was observed for data from wells B and
Figure 4.3-75 presents plots of selenium concentrations for wells Bl‘-l DQ, SS 'T and
TA. An overall increasing trend in selenium was;noted for. well Bll in 2003, whlle selenium
concentrations in well DQ decreased in 2003 after.increasing in 2002 A declme in selemum :
concentrations in ‘wells T and TA occurred in 2003, while falrly steady concentratlons were
observed in well S5. e e .
The selemum concentrations for collectlon wells located on the west srde of the Small

~ Tailings pile are plotted on Figure 4.3-76. Selemum concentrations in water collected from wells
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C6 and C9 have generally decreased over the last few years. Relatively steady concentrations
were observed in wells C2 and C12.

Figure 4.3-77 bresenis selenium concentrations on the south side of the Small
Tailings pile for wells KEB, KF, KZ and X. Only small concentrations were measured in water
taken from these wells due to injection of R.O. product water in this area.

Selenium concentrations in wells K4, K5 and K10 declined in 2003 (see Figure 4.3-
78). Concentrations in 2003 in collection well K7 increased above the measured 2002 levels.

Figure 4.3-79 presents selenium concentration for wells L5, L6, L7, L8, L9 and L10.
A decreasing trend is indicated by the data for wells LS, L6 and L7. Fairly steady selenium
concentrations with time were observed in collection wells L8, L9 and L10 during 2003.

Figures 4.3-80 and 4.3-81 present selenium concentration plots for the Broadview
Acres and Felice Acres alluvial wells. These plots show that the selenium concentrations have
been reduced and maintained at low levels for the last several years in these two subdivisions,
except for the slightly higher values in southern Felice Acres wells 496 and 497. Selenium
concentrations decreased slightly in 2003 in well 496; a steady decrease was observed in well
491.

Selenium concentrations are presented for the Murray Acres and Pleasant Valley
Estates areas on Figure 4.3-82. This plot shows continuing low selenium concentrations in
monitoring wells in this area of the alluvial aquifer.

Selenium concentrations for five wells in Section 3 are plotted on Figure 4.3-83.
Wells 652 and 855 are located in the western portion of Section 3: Selenium concentrations in
well 652 have gradually decreased over the last few years, while well 855 concentrations have
remained fairly steady. Concentrations in the remaining three wells, which are located in the
eastern and central portion of Section 3, do not indicate any significant trend with time.

The selenium concentrations’in alluvial water in Section 28 have been fairly steady
with time. Figure 4.3-84 presents the selenium concentrations from the Section 28 alluvial wells,
A very gradual overall increasing trend has been observed in wells 886 and MR.

Figure 4.3-85 displays selenium concentrations in wells in Section 29 and in wells
686 and 687, which are located to the north and south of Section 29, respectively. A very
gradual increasing trend in selenium concentration had been observed over the last few years in
well 687, but the 2003 value indicates a recent gradual decrease. The selenium concentration in
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well 895 remained steady in 2003 after it had increased in 2001. Selenium concentrations
-declined slightly i in well 935in2003. . o | \v '. _

' Selenium concentrations from wells An Sectron 33 are presented on Figure 4.3-86.
“The data demonstrated a gradual i mcreasmg trend in, selemum concentrations over the last three
years in well 996, however, the 2003 value mdrcates a gradual decrease In general, selenium
concentrations have remained stable in the Sectron 33 welis durmg the last few years The
‘higher value in well 657 in the first half of 2003 is consrdered mrldly anomalous.

4.3.6 MOLYBDENUM ALLUVIAL » .

- This section discusses the molybdenum concentratrons in the alluvral aqurfer at the
‘Grants Project during 2003. . Figure 4.3-87 is a spatlal presentatron of the concentratron data and
~ contours. ., Molybdenum - concentrations in alluvral ‘water in the west area of thrs ﬁgure have
typically been less than 0.03 mg/l and, therefore samples from the westem wells are not
. routinely analyzed for molybdenum However samples were taken from these wells in 2003 to
- update the molybdenum database. The movement of molybdenum in the alluvral aqurfer is
- significantly less extensive than that of selenium and uramum Molybdenum concentratrons
exceed 100 mg/l near the Large Tailings pile and a 10 mg/l contour extends around most of the
-Large Tailings pile and the western portion. of the Small Tarlmgs plle Srgmﬂcant molybdenum
-concentrations extend approximately 900 feet west of the Large Tarlmgs prle and also to the
southeast of the Small Tailings pile to the L collection wells. Concentratlons in two wells in the
central portion of Section 27 exceed the molybdenum background level of 0.05 mg/l Srgmficant
reduction in molybdenum concentrations occurred in 2003 in alluvrum near the Small Tarhngs
pile. Concentrations in three alluvial wells in Felice Acres shghtly exceeded 0 05 mg/l of
- molybdenum. ‘ . e . e B

-The. lrght green pattern on Frgure 4 3 87 shows the area where molybdenum
concentrations exceed 0.05 mg/l, the proposed NRC site standard A molybdenum concentratron
of 0.05 mg/l is considered the threshold of significance for thrs constrtuent at thrs site.

- Figure 4.3-88 presents molybdenum concentratron for the up-gradrent wells DD, ND,

~‘P, P4, Q and R. . Concentrations have remained low in these six yvells.
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A decreasing trend in molybdenum concentration was observed in wells S2 and S3 in
2003, while the molybdenum concentrations in well S4 remained low (see Figure 4.3-89).
Molybdenum concehtrations in wells NC and S11 were small in 2003.

Figure 4.3-90 presénts time plots of molybdenum concentration for wells BC, DC,
MO, MU and W. Molybdenum concentrations in each of these wells were small and no trend is
apparent.

Figure 4.3-91 dispfays molybdenum concentrations for wells B, BP, D1 and M5.
Molybdenum concentrations in well M5 were fairly steady in 2003 after significantly declining
prior to 2000. Relatively stable concentrations with time were observed in wells B, BP and D1.

Figure 4.3-92 presents of molybdenum concentrations for wells B11, DQ, S5, T and
TA. A sharp decrease in the molybdenum concentration in well DQ was observed in 2003.
Molybdenum concentrations in well S5 decreased in 2003 after a few years of an increasing
trend. Molybdenum concentrations in wells B11, T and TA gradually declined in 2003.

Molybdenum concentrations in wells on the west side of the Small Tailings pile are
on Figure 4.3-93. Large molybdenum concentrations continue to be present in the water in wells
C6 and C9, but concentrations decreased in 2003. Steady concentrations were observed in wells
C2 and C12. '

Figure 4.3-94 presents molybdenum concentrations for wells on the south side of the
Small Tailings pile. Small molybdenum concentrations were observed in wells KEB, KF, KZ
and X during the last year.

Figure 4.3-95 shows a decrease in molybdenum concentrations in wells K4, K5 and
K10 and gradual increase for well K7.

Figure 4.3-96 presents molybdenum concentrations in wells L5, L6, L7, L8, L9 and
L10 which are located further to the southeast. A decreasing trend continues to be observed in
wells L5, L6, L7 and L8 during 2003. A slight increase in molybdenum concentrations,
however, was observed in wells L9 and L10.

Molybdenum concentrations in alluvial wells located in Broadview Acres and Felice
Acres are plotted on Figures 4.3-97 and 4.3-98, respectively. The molybdenum concentrations-in
Broadview wells GH, SUB1, SUB2 and SUB3 have been low for the last several years. Slightly

higher molybdenum concentrations were measured in wells 490 and 491 in Felice Acres.

Grants Reclamation Project
2003 Annual Report 4.3-16
Monitoring / Performance Review )



'43.7 = NITRATE - ALLUVIAL

, Figure 4.3-99 presents the molybdenum concentrations for wells in the Murray Acres
and the Pleasant Valley Estates areas. This plot shows that molybdenum concentrations have
remained low in these alluvial wells except for an outlier in the first value in 2001 for well FB.

. Molybdenum concentration plots for the 1mgatron area wells have been updated
Figures 4.3-100 through 4.3-103 present the molybdenum concentratlon txme plots for the
Section 3, Section 28, Section 29 and Section 33 wells, respecttvely All of the molybdenum
concentrations have remained low in wells located in these areas, except that one lugher value
each was measured in well 648 and well 657 in the first half of 2003. Concentratlons in the

second semi-annual measurement for these two wells were small, whnch suggests that the

-previous slightly higher values for wells 648-and 657 may. not be rehable Thxs updated

molybdenum concentration data confirms that molybdenum has been very hmnted in its

migration beyond the tailings area.. |

T s

The presence of relatively. large nitrate concentrations up~grad1ent of the Grants site

- has resulted in a proposed NRC site standard of 23 mg/l (see Table 3.1-1). A statistical analy51s

of the up-gradient data through 1998 produced the nitrate concentration of 23 mg/l based on the
95™ percentile of background. Figure 4.3-104 presents nitrate concentrations in 2003 measured

in the alluvial aquifer. The nitrate concentrations north and up-gradient of the tailings ultnmately

impact the nitrate concentrations down-gradient of the Large Tailings pile in the northern portion
of Sections 27 and 28. It is difficult to determine whether seepage from the tallmgs has any
significant impact ‘on the nitrate concentrations in this area, because the naturally higher
concentrations ' :up-gradient of .the Large Tailings pile makes modestly .elevated nitrate
concentrations indistinguishable from background. The nitrate concentrauons m the northeast
;'portion of Section 27 that exceed 23 mg/l are most likely naturally, occurring, based on the
patterns of ground water flow .in this area, Figure 4.3-104 shows that higher nitrate
concentrations exist in Section 20, and the area of elevated concentratrons extends into Section
29. This higher measured nitrate concentration in the Rio San Jose alluwal system are also up-
gradient from the.confluence with the San Mateo alluvial system. Therefore none of these

:elevated nitrate concentrations can be attributed to Homestake tanhngs seepage.
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Nitrate concentrations exceed 10 mg/l in two wells in an area between the Large and
Small Tailings piles but none of these values exceed 23 mg/l. The nitrate concentrations in two
wells east of the Small Tailings pile exceeded 23 mg/l. The water-quality restoration with
réspect to nitrate is complete except for the small area east of the Small Tailings pile and a small
area west of the Large Tailings pile.

Plots of nitrate concentration over time were prepared for the alluvial wells that are
listed on Figure 4.3-2. Figure 4.3-105 presents the nitrate concentrations for the background
wells. Concentrations in these wells have been relatively stable except for a gradual increasing
trend over the last few years in well R.

The nitrate concentrations in wells NC, S2, S3, S4 and S11 are plotted on Figure 4.3-
106. This figure shows small and steady concentrations except for the higher levels in well S11.
However, there was a decrease in nitrate concentration in well S11 in 2003.

Figure 4.3-107 presents the nitrate concentrations for wells BC, DC, MO, MU and W.
Nitrate concentrations decreased significantly in 2003 in well MU but have gradually increased
in well MO, while the levels were fairly steady and low in wells BC, DC and W.

Nitrate concentrations in the group of wells southwest of the Large Tailings pile are
presented as time plots on Figure 4.3-108. All of the concentrations in these wells are fairly
steady and small.

Figure 4.3-109 presents nitrate concentrations in wells B11, DQ, S5, T and TA.
Nitrate concentrations in general have been declining in these wells for the last few years, except
that a small increase was detected in well B11 in 2003.

Nitrate concentrations in wells on the west side of the Small Tailings pile are plotted
on Figure 4.3-110. A gradually decreasing or steady trend has occurred over the last couple of
years in these wells.

Figure 4.3-111 shows nitrate concentrations for wells on the south side of the Small
Tailings pile. All of the nitrate concentrations in these wells are low.

The nitrate concentrations in the K and L wells are presented on Figures 4.3-112 and
4.3-113, respectively.

Nitrate concentrations in the Broadview Acres wells are presented on Figure 4.3-114.
Small nitrate concentrations were measured in water from all of these wells. A minor gradual

increase in nitrate concentrations has occurred in well SUBI1.
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-and 869.

Nitrate concentrations for the Felice Acres wells are presented on Figure 4.3-115,
with relatively steady concentrations over time.. , : .. ... .
Nitrate - concentrations in. Murray - Acr&e -and Pleasant Valley Estates wells are

-presented on Figure 4.3-116. Nitrate concentratlons in well 846 are sllghtly hlgher than the other
-four wells shown, but the recent measurements from all four wells show steady concentratxons

‘Nitrate concentrations in Section 3. wells are presented on Figure 4.3- 117 The mtrate
concentrations decreased in wells 652 and 653, and they were relatively stable in wells 855, 862

~ Nitrate concentrations for the Section 28 wells are presented on Figure 4.3-118. There
has been a gradual increasing trend with time for well 886. The nitrate concentrations for the
remainder of the wells have been steady.

Figure 4.3-119 presents nitrate concentrations in wells 686, 687 895 899 and 935.

The nitrate concentrations have been decreasing-over the last few years in each of these wells

" except for an increase in 2003 in well 899. .

- Nitrate concentrations in the Sectlon 33 wells are presented on anure 4, 3 120 and in
these wells, nitrate concentrations were steady in 2003.
4.3.8 RADIUM-226 AND RADIUM-228 - ALLUVIAL 7 - _

Figure 4.3-121 presents radium concentrations for the alluﬁal ground water in the
Grants Project area. Radium concentrations are very small in the alluvial aquifer. The
monitoring program for radium has been scaled back, because radium is not present in
significant concentrations in the alluvial aquifer. The radium-226 concentrations are printed
horizontally in black, while the radium-228 values are shown at a 45° angle and in magenta. The
State standard for radium-226 plus radium-228 is 30 pCi/l, while the existing NRC site standard
is 5 pCi/l. Measured activities in alluvial wells beneath the Large Tailings pile and one well east
of the Small Tailings pile slightly exceeded the NRC site standard in 2003. No radium
concentrations outside of the collection area are in exceedance of the standard. Past data has

shown that radium is not mobile in the alluvial aquifer at this site.
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439  VANADIUM - ALLUVIAL

Vanadium concentrations are shown on Figure 4.3-122 for 2003. None of the
vanadium concentrations in the POC wells exceeded the ‘existing site standard of 0.02 mg/l.
POC well X was the only POC well that routinely contained a vanadium concentration above the
site standard prior to restoration of that area. Therefore, none of the POC wells are expected to
contain vanadium concentrations above the site standard of 0.02 mg/l in the future. Injection of
R.O. product water has effectively restored ground water quality in the area near well X.
Vanadium concentrations in three wells east of the Small Tailings pile were slightly above the
site standard for vanadium. The ongoing corrective action program will restore the water quality

in this area.

4.3.10 THORIUM-230 - ALLUVIAL
Figure 4.3-123 presents the 2003 thorium concentrations in the alluvial aquifer.

Thorium concentrations are low at this site. The very low site standard of 0.3 pCi/l was
established to reflect the low background concentrations. The site standard for thorium-230 was
exceeded in 2003 in only four wells in a small localized cluster east of the Small Tailings pile.
This area is within the collection area and additional restoration will result from the ongoing

collection/injection programs.
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FIGURE 4.3-3. SULFATE CONCENTRATIONS FOR WELLS DD,

ND, P, P4, Q AND R.
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FIGURE 4.3-4. SULFATE CONCENTRATIONS FOR WELLS
NC, S2, S3, S4 AND S11.
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FIGURE 4.3-5. SULFATE CONCENTRATIONS FOR WELLS BC,

DC, MO, MU AND W.
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