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31 March 2016

ATTN: Document Control Desk
Director, Office of Federal and State Materials and Environmental Management Programs

U.S. Nuclear Regulatory Commission,
Washington, DC 205550001

ATTN: Mr. Jack Parrott, Sr. Project Manager

Reactor Decommissioning Branch (Mailstop T-8F5)

Division of Waste Management and Environmental Protection

Office of Federal and State Materials and Environmental Management Program
U.S. Nuclear Regulatory Commission

Washington, DC 20555—-0001

ATTN: Mr. Kurt Vollbrecht ‘

Ground Water Quality Bureau : -
New Mexico Environment Department . “ ‘ .
PO Box 5469 o .

Santa Fe, NM 87502-5469

RE: 2015 Annual Monitoring Report / Performance Review, In Accordance With thlear
Regulatory Commission Docket No. 40-8903, License No. SUA 1471, and New Mexico .-
Environment Department DP-200 Ground Water Discharge Plan

Mr. Parrott and Mr. Vollbrecht:

Pursuant to US Nuclear Regulatory Commission License SUA-1471, Docket 40-8903, License
Condition 35(E) and in accordance with the ground water discharge permit DP-200 issued by
the New Mexico Environment Department, please find enclosed copies of the subject Annual
Performance Report for 2015 for Homestake's Grants Reclamation Project. Included in each
report copy is a CD containing an electronic PDF file version of the report..

HMC noted in the past that mbnitoring conditions on the site are subject to change and may
require periodic judgment decisions relative to the ability to supply certain data to meet the
Table 2 - Groundwater Monitoring Program (8-99) requirements, as modified by NRC License

provisions.

With respect to the well monitoring requirements outlined in Table 2, monitoring wells 446, 491,
492 942 and SUB1 were not sampled in 2015; the wells are either obstructed, not accessible,
or supply inadequate water for sampling. Well 647 was not sampled due to its pump being
down in 2015. We are recommending, as part of the Corrective Action Program (CAP) update
review, that these wells except for well 647 be replaced by alternate wells for monitoring in this

area. - oy =
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Letter to Agencies

RE: 2015 Annual Performance Report

Thank you for your time and attention on this matter. If you or anyone on your staff has any-
questions; please contact me at the Grants office at 505.287.4456, extension 34, or call me

directly on my cell phone at 505.290.3067.

Respectfully,

R e

Jesse R. Toepfer

Closure Manager

Homestake Mining Comnpany of California
Office: 505.287.4456 x34 | Cell: 505.290.3067

Copy To:

D. Barr, DOE, Grand Junction, Colorado (w/encl.)

S. Appaiji, Region VI EPA, Dallas, Texas (w/encl.)

C. Thompson, NMSEOQ, Albuquerque, New Mexico (w/encl.)

C. Burrus, NMSEO, Albuquerque, New Mexico (electronic copy)

L. Petronis, NMSEOQ, Santa Fe, New Mexico (electronic copy)

P. Webster, Barrick, Salt Lake City, Utah (electronic copy)

B. Ferdinand, Barrick, Salt Lake City, Utah (electronic copy)

G. Hoffman, Hydro-Engineering, Casper, Wyoming (electronic copy)
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1.0 EXECUTIVE SUMMARY AND INTRODUCTION
1.1 EXECUTIVE SUMMARY

Homestake Mining Company of California 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 restoration program is a dynamic on-going
strategy based on a restoration plan, which began in 1977,

Homestake’s long-term goal is to restore the aquifer water quality to levels as close as
practicable to the up-gradient site background levels. A ground water collection area (see yellow
shaded area on Figure 2.1-1, Page 2.1-14) has been established and is bounded by a down-gradient
perimeter of injection/infiltration wells and trenches. 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 site care and
maintenance. | ' ‘ '

| The data reported within this document represent the results of the monitoring program
during 2015. This is a yearly repdrting requirement. A similar report has been submitted to the
agencies each year since 1983 (see footnote list in Section 1.2 and report Section 9.0).

.The festoration program is designed to remove target contaminants from the ground
water by flushing the alluvial and Chinle aquifers with deep-well supplied fresh water or treated
water produced from the reverse osmosis (R.O.) plant or the zeolite treatment system. A series of
collection wells is used to collect the contaminated water, which is currently pumped to the R.O.
plant for treatment or, alternatively, reported 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 the San Mateo alluvial aquifer. In addition, a
second aquifer system is found within the Chinie formation underlying the San Mateo alluvium. Itis
comprised of three separate aquifers designated as the Upper, Middle and Lower Chinle aquifers.
The Updated Corrective Action Program (CAP, Homestake 2012) and Hydro-Engineering 2003b

reports should be reviewed for details of the geologic setting and aquifer conditions on the site. Two

Grants Reclamation Project
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cross sections are included that present the hydrologic setting at the Grants site and their locations
are shown on Figure 1.1-1. Figure 1.1-2 presents a typical cross section which is located from within
the On-Site area and extends to the south-southwest into southem Felice Acres area (see Figure 1.1-1
for location of fhe Cross section)v.' This typical cross section shows the alluvial aquifer relative to the
three Chinle aquifers and shows the Upper and Middle Chinle aquifers subcropped with the
alluvium. Figure 1.1-3 presents Cross section B-B” which shows the alluvial, Upper and Middle
Chinle aquifers just south of the Large Tailings Pile (LTP) and through the Small Tailings Pile
(STP). A second cross section (D-D’) that runs from Section 3 in the southwest through the LTP is
presented in Figure 1.1-4. The Upper and Middle Chinle aquifers subcrop beneath the alluvial
system near the project site. Slight to moderately elevated concentrations of constituents of concern
have been observed in the Upper, Middle and Lower Chinle aquifers near their subcrops with the
overlying alluvial system. ,

J 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
or infiltration trenches arranged to form a continuous injection line across the site. The injection
line creates a hydraulic barrier-that results in containment of the contaminants within the collection
area. The cbntaminafed ground water is pulﬁped and collected from a'series of weils Within the
collection area. The collected aquifer watér. is pumped to the. R.O. plant or to three large lined-
evaporation ;‘)'onds‘for' passive and forced (spray) evaporation. The On-site collection is neaf the
LTP and is located to the north of whereCross section B-B’ runs between wells CW-6 and CW-4.
This collection would also be south of the LTP on Cross section D-D’. Historically, the Off-site
collection water has been used for irrigation. In the future, Off-site collection water will be
processed through the zeolite system and the. treated water will be used as injection water..
Collection and injection has started in the northeast portion of Section 3 with the R well field. This
well field is in the Middle Chinle subcrop area and the collection is occurring from both the alluvial
and Middle Chinle aquifers. The injection also occurs in both the alluvial and Middle Chinle
aquifers. The R well field is located east of well CW-29 on Cross section D-D’ and was operated
during the first half of 2015. Saturated alluvium exists above the Middle Chinle aquifer in this
location. Timing of restoration of the alluvial aquifer in the R area is important to restoration of the
Middle Chinle down gradient of this area.

Grants Reclamation Project
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In the years from 1977 to-the present, the combination of injection wells and the up-
gradient collection system has continued the withdrawal of the contaminated ground. water plurne
up-gradient of the current hydraulic barrier which assists in aquifer restoration of ground water
~ concentrations to or below site background levels. Selenium concentrations are used to present the
progress that has been made in the ground-water restoration program. Selenium was the parameter
of most concern in the early years of the corrective action program'.- Figure 1.1-5 presents the
~ alluvial selenium concentrations for 1976 prior to the start of the corrective actr’on program for the

Grants srte The red pattern in this figure shows where selenium concentratrons were greater than 5
mg/lin 1976 in the Large and Small Tailings areas. The blue pattern shows where concentrations
are above 1 mg/l but less than 5 mg/l with areas On-site and in Broadview Acres. “The cyan color
- shows where concentratlons were between 0.32 and 1.0 mg/lin 1976. The 1988 alluvial selenium
concentration patterns are presented in Figure 1. 1 6 and show that selenrum had been restored inall

of the subdivisions by 1988. Figures 1.1-7 and 1 1-8 give the selenium patterns for 1999 and 2015 .
respectively, showing only a small area in the tailings area in 1999 with selenrurnr concentratlons }’

| . above 5 mg/l while no concentratrons are above this level in 2015. The area n Sectron 3 wrth e
kelevated selenium concentration in 1999 was restored prior to 2015, - '

Uramum became the most 1mportant parameter for restoration at the Grants s1te after a

large portion of selenium restoration and with the estabhshment of new uranlum standards inthe

mid 2000’s. Frgure 1.1-9 presents the 1976 alluvial uranium concentrations w1th the red pattern

" showing where concentrations exceeded 10 mg/! in the area of the LTP and STP and in the western o

~ portion of Broadview Acres. This figure also.shows that there were addltronal areas:in Broadvrew‘
and Murray Acr_es where concentrations exceeded 1.0 and 0.5 mg/l levels in 1976. The cyan color
shows where concentrations exceed 0. 16 mg/l in 1976. Figure 1.1,-"1I0 shows the uranium -
concentrations that existed in the alluvial aquifer in 1988 with concentrations of 0. 16 t0 0.5 mg/l still
present in Broadview .and'Felice Acres and concentrations above 1 mgﬂ»rn: the northeast portion of
Murray Acres. Uraniu;ln concentrations-in the On-site area near the LTP a'nd STP Were greater than
10 mg/l. The uranium concentrations in 1999 were below the site standard in all of Broadviev_v
Acres except the southern area where concentrations were slightly above the site standard (see

'Figure 1.1-11). A small area in the northeast portion of Murray Acres also exceeded the' site

standard in 1999, but the maximum concentrations in this area were reduced to below 1.0 mg/L.
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Uranium concentrations in southern Felice Acres and the northeast portion of Section 3 exceeded 1
'mg/lin 1999. Concentrations exceeded 0.5 mg/l in the central portion of Section 28 in the North
-area while the area of concentrations exceeding the site standard extended down to the west-center

portion of Section 33. The 2015 uranium concentration patterns are presented in Figure 1.1-12 and

shew that concentrations in southern Felice Acres and the northeast portion of Section 3 have been
reduced to below 1.0 mg/l with a much smaller area of concentrations greater than 0.5 mg/l left in
southern Felice Actes and the northeast portion.of Section 3. The area of concentrations greater

than the site standard that extended into west-central portion of Section 33 has been pulled back
| approximately one mile to the western portion of Section 28. The On-site area of concentrations
greater than 10 mg/1 is also much smaller in 2015, .

The uranium concentrations for four different yeafs are presented for the Upper Chinle
aquifer in Figures 1.1-13 through 1.1-16. Collection in the Upper Chinle aquifer is mainly south of
the Collection ponds in or near the Upper Chinle subcrop area and this area is shown on Cross
section B-B’ in the area of well CW-4. A . .

Figures 1.1-17 through 1.1-20 give similar maps for the Middle ‘Chinle aquifer and the
. sequence of measured concentrations showed some improvemeht in in the South Felice Acres area. -

Collection in the Middle Chinle in 2015 is mainly in the R well field and South Felice Acres. The

hydrologic setting is shown on Cross section D-D” where the Middle Chinle sandstene subcrops with
“saturated alluvidm ' o ’ '

" The elevated Lower Ch1nle uranium concentrations were first defined in 1996 and are
presented in Figure 1.1-21. The collection of water for irri igation from the Lower Chinle reduced the
| higher concentrations in 1999 (see Figure 1.1-22) to lower levels in 2015 (see Figure 1.1-23).

An average of 450 gallons per minute (gpm) was pumped into the Cn—site alluvial fresh-
water injection systems in 2015. An additional 57 gpm of fresh water was injected into the On-site
Upper and Middle Chinle aquifer systems. An average rate of 112 gpm of R.O. product water was
injected into the alluvial® aquifer in 2015, in addltlon to the fresh-water injection program.
Production of significant quantities of R.O. product water started in July of 1999 with consistent
operation from 2000 through 2015 except during equipment repair periods.

In 2015, the average collection rate for the On-site alluvial aquifer was maintained at 199

gpm. An additional 25 gpm was pumped from the alluvial aquifer and re-injected within the
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collection area. The Upper Chinle aquifer collection program consisted of pumping wells CE2,
CES, CE6, CE7, CE11 and CE12 at an average composite rate of 58 gpm in 2015. The up-gradient
alluvial aquifer collection system was not operated in 2015, while average rates of 20 and 17 gpm
were pumped from the LTP toe drains and in situ tailings pile dewatering, respectively.

The continuing evaluation of the performance of the Grants restoration system, including
the 2015 results, shows that sulfate, TDS, chloride, uranium, selenium and molybdenum are still the
key constituents of interest at this site. Successful restoration of ground water quality with respect to
these key constituents will also accomplish restoration for other constituents. The monitoring
program has shown that any low levels of nitrate, radium-226, radium-228, vanadium and thorium- .
230 are also reduced when the key constituents are restored in a particular area.

Data relating to key constituents currently being restored at the site have been reviewed
and statistically evaluated to determine upgradient site background water quality. Tﬁese background
water quality levels have been accepted by NRC, EPA and NMED; the NRC and NMED have set
site standards based on the background water quality and accordingly amended the Radioactive
Material license and DP-200 to reflect those standards. It should be noted that these site st;a.ndards
are utilized throughouf this report for comparison purposes in discussing restoration progress.

Observed alluvial aquifer concentrations of key constituents at the Grants site were
similar to those in previous yeai's. The only areas where sulfate, TDS and chloride concentrations
exceed the ‘a'll‘uv‘ial site standard are an area east of Valle Verde plus the la{ge area in close
proximity to the Large and Small Tailings Piles in the Grants Project area. '

‘ Uranium concentrations exceed the alluvial site standard of 0.16 mg/l w1th1n the
collection area near the tailings. There is also one well in northern Felice Acres and several wells in
southern Felice Acres subdivision that contain concentrations of uranium exceeding the site
standard. Ground water withdrawal for treatment is planned to be used to further reduce uranium
levels that exceéd the standard in an area southwest of Felice Acres in Section 3 and in the western
half of Section 27 and Section 28. Collection of water from one well in Murray Acres is being used
to reduce uranium concentrations in that area. Uranium concentrations in the northeast portion of

Section 3 were reduced in 2015 in the R well field.
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Selenium concentrations also exceed the relevant site standard in the collection area near
the LTP and southeast of the STP. None of the sampled subdivision wells contained selenium
concentrations above the site standard. |

None of the subdivision wells contain molybdenum concentrations above the site
standard of 0.1 mg/l. The wells exhibiting elevated molybdenum concentrations are all located near
the Large and Small Taﬂi'ngs Piles, to the southeast of the STP, and in an area in'centr_al Section 27.
Migration of this constituent has been limited due to natural retardation within the alluvial aquifer.

Nitrate concentrations are compared to the alluvial site standard of 12 mg/l. Areas north
of the LTP and to the west of the LTP contains hi gher nitrate concentrations above the site standard,
but these levels are likely natural given their location. Nitrate concentrations in the area of the LTP
and STP are likely caused by tailings seepage. A small area southeast of Valle Verde area exceeds
the nitrate alluvial sité standard. Water quality with respect to this constituent should easily be
remediated through the ongoing restoration prografn.

All radium values in the alluvial aquifer outside of the tailings perimeter were less than
the site standard. This demonstrates that radium is only a constituent of concern under the LTP.

. One vanadium concentration west of the LTP exceeded the alluvial site standard 2015, '
Concentrations of this constituent have been adequately restored to below the site standard except
for levels near the LTP.

‘ Thorium levels observed in 2015 were less than the site standard except levels in the

alluvium immediately under the LTP. The mobility of this constituent has been very limited and

elevated activities only occur in close proximity to the tailings.. HoweVef, the analytical resulfs for

this constituent vary significantly at the low observed levels as they are approaching laboratory

detection limits. Slightly higher values should not be considered significant until they are supported

by additional monitoring. The monitoring records for thorium indicate that it is a 'rﬁinor constituent .
éf concern at the Grants site. A

Fresh-water injection into Upper Chinlé wells CW13 and 944, (See Figure 5.1-2), east of
the East Fault, continued in 2015, This injection has maintained higher water levels in the Upper
Chinle aquifer east of the East Fault which in turn has allowed continued operation of the nearby
Upper Chinle collection wells.
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Fresh-water injection continued in 2015 in Upper Chinle well CWS5 just north of
Broadview Acres and also in Upper Chinle wells CW4R and CW25. This injection has resulted in
gradient reversal within 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 2015. Collection in Upper Chinle wells CES, CE6, CE11 and CE12 was started

in 2006. Collection from Upper Chinle well CE7 started in late 2010. This collection 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 2015.

All sulfate, chloride and TDS concentrations in the Upper Chinle aquifer are below the
site standards except for samples from wells near or on the LTP for all three constituents.
Therefore, the Upper Chinle aquifer only requires restoration with respect to TDS, chloride and
sulfate in a localized area near the LTP.

Uranium concentrations in numerous wells near the LTP and Collection ponds and four

.Upper Chinle wells north and in Broadview and Felice Acres exceeded the Upper.Ch‘ivnlev site
standard in 2015. Restoration of these elevated values should result from the existing and additional
Upper Chinle collection wells and the CW4R, CW5 and CW25 well injection efi‘or’ts’.

Selenium concentrations in the Upper Chinle aquifer exceed the site standard in several

wells in the mixing zone near the LTP and Collection ponds. The site standards for selenium for the ‘

Upper Chinle mixing zone and the Upper Chinle non-mixing zone are 0.14 and 0.06 mg/l, . '

respectively.

The concentrations of molybdenum exceeded the site standard in several wells ;riear the
tailings and south of the Collection Ponds in the Upper Chinle aquifer and two more to the north and
in Broadview Acres during 2015. Restoration for these locations should occur from continued
additional and existing well collection and CW4R, CW5 and CW25 well injection activities.

.All nitrate concentrations observed in 2015 for the Upper Chinle mixing zone were less
than the nitrate site standard except for a small in the LTP area. 'This indicates that nitrate is not a
constituent of concern in this aquifer. ,

Only an area in the Upper Chinle aquifer in the western portion of the L'TP contain a

radium-226 plus radium-228 value above 5 pCi/l. One Upper Chinle well near the LTP equaled the

site standard for vanadium concentrations in the 2015 sampling. The highest measured thorium-230
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concentration near the LTP in the Upper Chinle aquifer wells during 2015 wés 0.3 pCi/l. This is
consistent with the low observed concentrations in the overlying alluvial aquifer. ‘

The direction and rate of ground water flow in the Middle Chinle aquifer in 2015 is very
similar to that of past years except for the depression that was developed in western South Felice
Acres from the pumping in the first half of 2015. Fresh-water injection into well CW 14 started in
December of 1997. Fresh-water injection into wells CW30 and CW46 started in 2004. The fresh
water is building up 2 mound of ground water in this area, which will result in a reversal of the flow
of Middle Chinle water back toward the alluvial subcrép. Well CW28 was added as a supply well
for fresh-water injection in 2002 but was not used during 2015.

Water quality in the Middle Chinle aquifef is generally good. All sulfate concentrations
are less than the site standards except for exceedance in the mixing zone area at wells CW62, WR25
and WCW. All TDS concentrations in the Middle Chinle aquifer are less than the standards except
for one TDS in Broadview Acres and two in Murray Acres that are above the non-mixing zone
baékground value and two TDS values in wells west of the West Fault. Chloride concentrations in
only one Well west of the West Fault and one well in Murray Acres in the Middle Chinle exceed the
chloride site standard. The chloride value in well ACW increased again in 2015,

Uranium concentrations in the western portion of Felice Acres are above mixing zone
 site sténdards due to the alluvial recharge to the Middle Chinle aquifer just south of Felice Acres.
Uranium concenfcrations in the non-mixing zone in the western portion of Broad\fliengcres arealso
above site standards. Continued pumping of this water by Homestake will reduce these elevated
concentrations in western Felice Acres and Broadview Acres. The uranium background is. also
exceeded in several wells west of the West Fault. ‘

The non-mixing zone selenium site standard is slightly exceeded in well 493 in Felice
Acres (See Figure 6.3-14). The mixing zone selenium site standard is exceeded in wells CW17,
CW56, CW61 and CW62. Molybdenum concentrations in several wells west of the West Fault in
the Middle Chinle aquifer are above the mixing zone standard of 0.10 mg/l.

Nitrate, radium, vanadium and thorium-230 concentrations in the Middle Chinle aquifer
are belqw levels of concern for each of the constituents. Hence, uranium, selenium and
molybdenum are considered the importaht constituents relative to restoration needs for the Middle

Chinle aquifer system.
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Concentrations of 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 site standards except in far-down-gradient areas,
where natural concentrations exceed the non-mixing zone site standard. These exceedances are a
result of the limited background data for the far-down-gradient areas of the Lower Chinle aquifer,
and there is a naturally occurring deterioration of Lower Chinle water qﬁality in the down-gradient
direction. _

The uranium site standards in the Lower Chinle aquifer are exceeded in several wells in
Section 3. The wells where concentrations exceed the mixing zone site standard of 0.18 mg/l are
| located near the subcrop of the Lower Chinle aquifer with the alluvial aquifer. Concentrations in
two non-mixing zone well exceed the site standard of 0.03 mg/l. |

Concentrations of selenium do not exceed the standards in the two zones for the Lower
Chinle aquifer. All molybdenum concentrations in the Lower Chinle aquifer are less than the site
standard. None of the Lower Chinle nitrate concentrations exceed site standards or at levels of

concern. All radium, vanadium and thorium-230 concentrations in the Lower Chinle aqu'i.fe"'rL in2015 .

were at low levels.
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1.2 INTRODUCTION

This report, as required by the New Mexico Environment Department (NMED) discharge
plan DP-200 and the Nuclear Regulatory Commission (NRC) License SUA-1471, presents results of
the 2015 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 leach (high pH) Grants mills into two unlined piles
(Large and Small Tailings Piles) 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 initial 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. The ground-water restoration program has been divided into three areas:
North Off-site, South Off-site and On-site. Figure 1.2-2 presents limits of these three restoration
areas.

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 many of the various figures
found in this report.

Monitoring data for ground water west of the project site is included in the 1995 through
2015 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. The 2003 through 2015 annual reports combine the project site and West Area figures on one
11 x 17 inch set of figures.

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

1 See Hydro-Engineering 1983b, 1983c, 1984a, 1984b, 1984c, 1985a, 1985b, 1985c¢, 1985d, 1986a, 1986b, 1986¢, 1987a, 1987b, 1988a, 1988b,, 1990, 1991,
1992, 1993a, 1994, 1995, 1996, 1997, 1998, 1999, 2000a, 2001a, 2002, 2003a, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014 and 2015.
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land-use survey discussion for the immediate Grants site area; this was an added license condition
beginning in 2002. The annual radon flux survey report for the Large and Small Tailings Piles is
presented in Appendix F of this report. Appendix G presents the soil moisture concentration plots
for the irrigation area lysimeters and Appendix H gives the meteorological data for the Grants site
for 2015.

A detailed table of contents is included at the front of each report section including a list

of associated section figures and tables.
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2.0 OPERATIONS

2.1 CURRENT OPERATIONS SUMMARY

The annual precipitation of 14.0 inches at the Grants Project site in 2015 is above the normal
precipitation for Grants, New Mexico. This above normal condition would be expected to causé
water levels at the Grants site to rise.  Appendix H gives the meteorological data for 2015 for the
Grants site including an annual wind rose plot. '

The Grants Project ground water remediation system consists of colléction of contaminated
ground water near the tailings piles and down-gradient injection of fresh water and R.O. product
water. These collection and injection systems continued to operate in 2015, élong with the reverse
osmosis (R.0.) plant, which is used to treat and manage the majority of collected ground water. The
R.O, plant produces product water that is of much better quality than the natural alluvial water, and
it is used as injection water_in some areas of the Grants Project restoration program. Figure 2.1-1 on
page 2.1-14 shows the location of the present (end of 2015) injection and collection systems along
with their starting dates of operation. Water collected from the site is pumped to the R.O. iplant or
discharged into lined collection ponds or one of three lined evaporation ponds (light blue areas).

The area where ground water flow is controlled by the fresh-water inj ection énd collection
system; is called the “Collection Area” and is shown by the yellow cross-hatchéd pattern on Figure

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

. 2.1.1 R.O.PLANT

| The R.O. plant utilizes a lime/caustic pre-treatment and clarification unit. Blowdown
(sludge) from the pre&reatment unit discharges to the West Collection Pond with the treated water
feeding the two 300 gpm low-pressure R.O. units. The brine from the No. 1 low-pressure unit feeds
a 75-gpm high-pressure R.O. unit. The No. 2 R.O. unit is a single stage, low pressure 300 gpm
system. The No. 3600 gpm R.O. low-pressure unit was installed in late 2015 with start of testing in
December. The R.O. product water from the three units is discharged to a series of injection wells.

The brine from the R.O. plant is discharged to the evaporation ponds. Other miscellaneous flows
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and blowdown from the R.O. plant are pumped to the West Collection Pond for recycle to the R.O.
plant.
The R.O. plant inputs and output of R.O. product water for injection are listed in the following

tabulation:

R.O. Plant Performance (GPM)
(2000-2015)

Year Input Output
Collection Wells Tailings Collection | R.O. Injection | Brine
2000 274 0 204 70
2001 276 5 222 59
2002 383 5 288 100
2003 338 4 266 76
2004 293 122 249 - 64
2005 250 6.4 198 49
2006 257 2.1 184 48
2007 262 0.0 204 55
2008 264 3.1 194 60 -
2009 251 _ 0.3 171 60
2010 240 0.0 | 166 ' 59
2011 257 1.4 170 58
2012 267 0.0 182 50
2013 ' 236 0.0 148 47
2014 235 0.0 165 47
12015 228 0.0 112 52

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
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alluvial aquifer. The RO plant was switched in mid-2015 from the use of sand filters to

microfiltration.

2.1.2 COLLECTION

The 2015 alluvial aquifer collection rate was close to the 2014 rate. In general, the R.O.
plant was operated on a single unit 300 gpm basis during 2015 except for short periods when both
units were used to test operations of the two units. '

Up-gradient alluvial aquifer collection north of County Road 63 from the P wells ceased
after May of 2013. Collection frofn the South Off-Site area replaced the P wells for injection supply
for the tailings injection for the first half of 2015. Upper Chinle aquifer collection continued from
wells CE2, CES, CE6, CE11 and CE12 in 2015 (gold X symbols located south of the collection
ponds), and this water was used as injection supply water for the Large Tailings Pile (LTP) flushing
program in the ﬁrsf half of 2015, described later in Section 2.1.5. These wells were pumped to the
R.O. Plant in the second half of the year. Upper Chinle well CE7 was also pumped some iI}T2bl 5to
the R.O. plant. None of the tailings dewatering was input to the R.O. plant in 2015. -

2.1.2.1 ALLUVIAL AQUIFER ‘

Figure 2.1-1 shows the locationé of five lines of alluvial aquifer collection wélls— (red x
symbols). The S and D-lines are adjacent to the LTP and the K and C-lines are adj acent to the Small
Tailings Pile (STP). Alluvial wells M9 and MQ were added to the alluvial cqll;ection system.in 2011
and continued to be used in 2015. The L_-iine south of the STP continued to operate in 2;615 and
includes collection wells 521, 522 and 639 which are located on the east side of Highway 605 (see
Figure 4.1-1 for location). Alluvial water is pﬁmped from these lines of collection wells to the R.O.
plant or, depending on water quality; it is pumped to re-injection wells. Figure 2.1-2 on page 2.1-15
graphically presents collection rates for the last sixteen years at the Grants Project. The alluvial
collection system operated at an average rate of 199 gpm in 2015. Additionally, an avérage of 25

gpm was extracted from the alluvium for re-injection in 2015. A
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2.1.2.2 UP-GRADIENT ALLUVIAL WATER

Collection of alluvial water up-gradient of the tailings piles started in January of 1993 and
ceased after May of 2013. None of the P wells were pumped in 2015. This up-gradient water was
pumped to the supply for tailings flushing. The pumping of this up-gradient water had prevented
some of the alluvial water from entering the Grants Project area at the north side of the LTP and |
helped maintain the gradient reversal. The previous collection rates for this effort are presented in

Figure 2.1-2.

2.1.23 UPPER CHINLE AQUIFER _

Figure 2.1-2 shows the collection rate for Upper Chinle collection wells CE2, CES, CES6,
CE7 , CE11 and CE12, which are located on the south side of the collection ponds. Collection from
Upper Chinle well CE2 started in 1999 and is expected to continue for several years. Collection
from wells CE5 and CE6 started in August 2006 while pumping from wells CE11 and CE12 was
initiated in October of 2006. These wells were used to supply water to the Largé Tailings Pile for
the tailings flushing program and zeolite testing during the first half 0of 2015 and pumped to theR.O.
for the second half of the year. Upper Chinle cbllection well CE7 was pumped»to the R.O. plant
some in 2011 through most of 2015. The yearly average collection rate from the Upper Chinle was
58 gpm.

2124  OFF-SITE COLLECTION | _ |

None of the irrigation systems were operated in 2015 (see Figure 2.1-1 for locations of”
former irrigation areas) Some of the Section 3 and 35 South Off-site collection wells were operated
in 20 15 to supply water for the zeolite testing and tailings injection. Figure 2.1-1 shows the Off-Site
collection wells that were used in 2015. South collection wells 866, Q2, Q3, Q5,R3,R11 and Y7
»were pumped for the LTP injection. North Off-site wells were only pumped during sampling and
testing during 2015. Water from the South collection wells were collected and supplied to the
talhngs 1nJect10n

The cumulative volume of water applied to the former irrigation (land treatment) fields from

2000 through 2012 (cyan bars) and the Off-site South collection for 2013 through 2015 (purple) are
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presented in Figure 2.1-3 which shows that slightly greater than 3.2 billion gallons of water have
been pumped from the Off-site collection wells. The volumes collected from the North Off-site
collection wells in 2013 and 2014 were not included in the cumulative volume because it was re-
injected into the North area. The volume of water prior to 2013 was applied to land treatment while
the 2013 through 2015 volumes of collection are shown differently because its water was injected
into the tailings. Figure 2.1-3 shows a comparison between the volumes of water pumped for the
Off-site collection versus the volume of collection water of the On-site collection to the R.O. plant
since 2000. The volume of Off-site collection water has been nearly 150 % of the volume of water
collection On-site for the same period.

The 2013 Irrigation Report, ERG and Hydro-Engineering, LLC 2013, presents the monitoring
results through 2013 for the irrigation areas while the ground-water monitoring results for 2015 in

- the irrigation areas is presented in this report. ‘This data shows no effects on the uramum and

selenium concentrations in the underlying ground water from the HMC irrigation/land treatment '

program. Appendix G presents the plots of the soil moisture concentrations from the lys;;peters.
2.1.2.5 QUANTITY OF CONSTITUENTS COLLECTED FROM THE

ALLUVIAL AQUIFER :

Table 2.1-1 (page 2. 1427) presents the quantities of chemical constituents extracted frem the
On-site ground water system, the tailings piles and the toe drains. The ground water collection
system has produced an average pumping rate of 255 gpm for the entire period between 197 8 and
2015. The portion of the collection water that has been re-injected into the alluvial aqulfer is not
included in the values in Table 2.1-1. The quantity of constituents removed in 2015 was computed
by multiplying the average concentration of a particular constituent for each source of water (ground
water, toe drains and tails collection) by the volume of water pumped for each during that year. The
quantities of constituents collected by aquifer and area are presented in Table 2.1-2 for 2015. This
table lists the total for the On-site and the sum of the Off-site quantities. .

Figure 2.1-4 presents the volume of water and the pounds of uranium removed by the On-site
and Off-site collection systems from 2000 through 2015. The light blue, purple and green bars show

the comparisen of the volumes for area for each year while the red, brown and gold bars present the
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pounds of uranium removed respectively by the Off-site and On-site collection. The figure shows
that the volume of water collected from the Off-site wells is very important and generally larger than
the On-site collection but the pounds of uranium are small in this Offsite collection compared to the

pouhds removed by the On-site collection.

‘213" INJECTION

The fresh-water and R.O. injection systems, which aid in the reversal of the ground water
gradients back toward the collection wells, consist of lines of injection wells 'and infiltration lines,
which are oriented generally along the east, south and west perimeter of the two tailings piles and
evaporation pond complex (see green and blue circles and infiltration lines on Figure 2.1-1).

In 2003, approximately 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 -
serve as-a horizontal infiltration line (see green line on Figure 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 inj éction
line (S injection line) at three locations. The 2015 injection rate for this horizontal injection line is

. included in the Broadview and Murray Acres injection rétes, and was 101 gpm for the year. |

‘ In July 2004, two 250 foot sections of injection ﬁne (EBA1 and EBAZ2) were added south of
colléction well 522 east of Highway 605 (see Figure 2.1-1 for location). The average inj ection rate
for these two lines is estimated at 20 gpm and is included in the Broadview and Murray Acres
injection rate.
_ A 400-foot extension to the S injection line was added on the north end of this line in 2005.
Five EMA injection 1ines were added southwest of the Large Tailings while three ETA iﬁj ection

lines were added east of the Large Tailings in 2005 (see Figure 2.1-1).

2131 BROADVIEW AND MURRAY ACRES

The Bfoadview Acres injection system started in 1977 with the G line on the north side of
this subdivision. Injection into the majority of the G-line wells was discontinued in mid-April of
2000 in order 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
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system. Alluvial fresh-water injection wells 523 and 524 were added to the Broadview Acres
injection system in 2002 (see Figure 4.1-1).

All wells adjacent to the northeast corner and to the north and east of Murray Acres are
included in the Murray Acres injection system. This system includes all of the M and WR series
injection wells. The M line of the Murray Acres injection system was initially used in 1983.
Injection into the M-line west of well WR1R was discontinued at the end of September of 2000, and
injection into the WR-line, north of WRl 0, began at this time. The horizontal injection line, west of
the Large Tailings Pile, (S. Inj. Line) was added to this system on August 25, 2003. Fresh-water
injection into lines ETA1, ETA2 and ETA3 started in July of 2005 but were not used in 2015.

‘Injection into EMA1 with fresh water started in December, 2005 and continued in 2015.
Figure 2.1-5 (page 2.1-18) presénts fresh—water injectipn rates for the last sixteen years.

An average of 450 gpm, or a total of 231 million gallons, was injected during 2015.

2.1.3.2  R.0.PRODUCT o
The R.O. product water injection system currently supplies water to the EMA 2-5

SR

REINARS S

i
1
ey

infiltration lines to the south and west of the collection ponds. Until October, 2005 ,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 through KE, KM, KN, C4, C13, C5,C3R and PM. Fresh-water injection was
commenced after that date for these wells. R.O. product was sWitched to.injec‘gion lines EMA2

through EMAS in October 2005. Figure 2.1-5 shows the rates of R.O. product water injection,

which averaged 112 gpm in 2015 for a total of 57 million gallons. Table 2.1-3 presents the water
quality results for the R.O. clarifier input and the injection monitoring point, SP2 (monitors mixture
of R,0, product, fresh water and zeolite treated water prior to injection).
2133 UPPER CHINLE AQUIFER

Hydro-Engineering 2003b and the Updated Corrective Action Program 2012 should be
reviewed for a detail discussion of the geolbgic 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 the north side of Broadview Acres. This effort restored
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- most of the area in the Upper Chinle aquifer between the two faults. Injection into well CW5
was resumed in April of 1997 and continues at present to' complete' the restoration of this aquifer.
| In order to maintain head in the Upper Chinle aquifer east of the East Fault, injection of
fresh water into well CW13, an Uppei' Chinle well, was begun in June, 1996. Injection into
Upper Chinle well CW25, located on the western edge of the Upper Chinle outcrop east of
Murray Acres, began in 2000. Iﬁjection 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 started in June of 2002, and injection into well CW4R started in 2003.
The red squares on Fi igure 2. 1-5 present monthly average injection rates into Upper Chinle wells
944, CW4R; CWS, CW13 and CW25, with an overall 2015 average of 49 gpm.
2.1.34 "MIDDLE CHINLE AQUIFER
Injection of San Andrés 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 8 gpm in 2015 (see Figure 2.1-5). This injection has prevented the movement of
constituents further to the north and allows up-gradient éollection from well Y7.
2.1.3.5 SECTIONS 28 AND 29
A test of fresh-water injection was initiated in late 1999 and continued through
January of 2000 by puinping San Andres well 951, which is located in Section 20, '(sée Figure
2.1-1 for location of supply well 951). This water was subsequently injected into alluvial wells
682, 656, 894, 633 and 655 (see Figure 4.1-1 for location). 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 North Off-s1te water extraction can reduce these
~ low concentrations. Eight 1nﬁltrat10n lines were added in 2005 in Sections 27 and 28 to replace
the injection wells and adjust the location of this injection. Injection into lines NPV1 through
NPVS5 (5 of the 8 infiltration lines) was started on July 27, 2005 while injection into NPV6 was
started in December 2005. Fresh water injection into alluvial wells 633 and 655 was restarted in
June of 2010. Three additional fresh water infiltration lines (NPV9, NPV10, and NPV11) were
added in 2011 to better contain the front of the Section 28 uranium‘plume. San Andres well 951
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was replaced by San Andres well 951R as the fresh water supply in April of 2012. This injection
rate averaged 498 gpm for 2015 with a total injected volume of 256 million gallons. Figure 2.1-
5 presents the mo_nthly injection rates into wells and infiltration lines located in Sections 28 and
29.
2.1.3.6 SECTIONS 35 AND 3 S
Fresh-water injection in the southwestern quarter of Section 35 was initiated in late
2002 utiliiing pfoduction from Upper Chinle well CW18 and Middle Chinle well CW28. This
water was injected into alluvial wells 641, 642, 848 and 868 (see Figure 4.1-1 for location).
Fresh-water injection into alluvial wells 643, 863, 865 and 866, located in the
northeast portion of Section 3 was initiated in 2003. Injection into Middle Chinle wells CW30 and
CW46 was added to this program in 2004 (see Figure 2.1-1). Seven infiltration lines in Section 3
and two infiltration lines in Felice Acres were also added in 2004. Two additional infiltration lines,
FA1 in central Felice Acres and WFA1 west of Felice Acres, were added in 2005. These injection
wells and lines were supplied with water from San Andres well 943 in2015. No pumping from well
CW28 occurred in 2015 to supply injection water for wells 848 and 868.. Injecfion’iﬁtb three ‘
additional infiltration lines (FA2, RCR8, and RCR9) was started in 2011 whidie injection into.
infiltration lines FA3 and FA4 were started in 2013. '

Figure 2.1-5 presents the combined monthly iﬁjection rates for Sections 34, 35 and 3

fresh-water injection lines and wells (see brown diamond symbols on Figure 2.1-5). This

injection effort is associated with the ground water restoration of the Sections 3 and 35 areas.
Water collected from wells in Section 3 and 35 was used for the zeolite testing and the tailings
flushing programs. During 2015, the yearly average injection rate in Sections 34, 35 and 3 was
325 gpm..
2,14 RE-INJECTION

Alluvial water containing relatively low concentrations of contaminants is collected and
is then injected into areas of the alluvial aquifer near the Lal‘fge Tailings Pile §vith higher
concentrations of contaminants in order to enhance restoration in this area. This aspect of the
r\estoration plan at the Grants sites is referred to as the collection for re-injection program. The

lower-concentration water will be as effective (see sulfate, uranium, selenium and molybdenum
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concentrations in plots for wells T and TA — see report Sec. 4.3) as fresh water during the initial
stages of restoration, and therefore, re-injection 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 into the alluvial aquifer in 2015. The total collection
for re-injection rate in 2015 averaged 25 gpm. Re-injection into alluvial wells X11, X12, D2
through D4, DAA, DAB, DL, DW, DY, DF, DG and DX were used in 2015. The monthly re-

injection rates are depicted on Figure 2.1-2 as collection for re-injection use (COL/RE-INJ).

215  TAILINGS CONDITIONS
Tailings wells were installed in the Large Tailings Pile beginning in 1994, and wells
have been periodically added through 2014. No additional tailings injection or dewatering wells
were drilled in 2015. Data collected from tailings wells has been used to estimate the amount of
drainable water in the re-contoured, stabilized tailings. The tailings wells are also a primary
~ component of the tailings dewatering program. With the exception of some testing of dewatering
options in 1999, no dewatering of the tailings occurred in 1998 and 1999 due to limited available
- capacity in the evaporation ponds. The complete dewatering program was restarted-in 2000 and
operated through mid-April 2002. Dewatering rates were reduced through the remainder of 2002
and 2003 due fo limited availabie storage in the evaporation ponds. The dewatering wells were
operated near capacity starting in April of 2004 and throughout 2005 and 2006. -Dewatering rates
were restricted in 2007, 2008, 2009 and 2010 due to limited available storage in the evaporation
ponds. The dewatering wells were opérated near their capacity in 2011 and 2012 and reduced for a
portion of 2013 due to evaporation capacity. Rates of tailings dewatering wells in 2014 and 2015
were limited by the numbers of dewatering wells that were operational and were down during the
fourth quarter of 2015 for pipeline connections to the R.O. plant.
Figure 2.1-6 (page 2.1-19) shows the locations of tailings wells that were available
for pumping in 2015. The cumulative volume of tailings water pumped from 1995 through 2015 is
presented on Figure 2.1-7. A total volume of 490 million gallons of water had been removed from

the tailings via dewatering wells by the end of 2015. Of that total, 8.6 million gallons were pumped
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from the tailings-in 2015. The yearly average collection rate from the tailings wells was 17 gpm in
2015. o |
i Wells CE2, CES, CE6, CE11 and CE12 and some South collection wells have been used to
supply water for flushing the Large Tailings Pile in first half of 2015. A total of 41 million gallons
were injected into the tailings throﬁgh early July of 2015 from these wells, which is an average rate
of 80 gpm for the year of 2015. This injection for tailings ﬂushing allowed larger extraction rates
from the tailings dewatering wells. and reduces contaminant concentrations in the tailings. The
tailings flushing ceased in early July of 2015.

The volume of water collected from the tailings dewatering wells (light blue bars) and the
toe drains (green bars) are also presented on Figure 2.1-8 to show the variations of the collection
water each year. This figure also shows the pounds of uranium removed with the tailings dewatering
wells (red bars) and the toe drains (gold bars) for each year. The pounds of uranium removed from
the toe drains are expectéd to continue to decrease, as they have the last couple of years, as the
concentration from the toe drains decline due to the flushing program. The annual ,pqymds”of
uranium removed are also expected to decline from the,2015 value with time due to tﬁe ée‘élsing of
the flushing program. , | o .

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 ef Appendix B present chemical analﬁlses of
tailings well water during 2015. Uranium is a key water quality parameter for the tailings solution.
Four uranium figures are presented to convey the changes in uramum inthe LTP v:fith time. Figure
2.1-9 presents the uranium concentrations in the tailing solution in 2000 shortly after the start of the
- flushing program. The red pattern shows where uranium concentrations were greater than 40 r‘ng/l‘
while the magenta gives the area where 30 to 40 mg/l concentration existed. The green pattern
shows the area of 20 to 30 mg/l and the cyan color shows where uranium concentrations are less
then 10 mg/l. Figures 2.1-10, 2.1-11 and 2.1-12 present the tailings.uranium solution concentrations
for additional times in 2004, 2008 and 201 5; respecﬁvely. These figures show the decline in uranium
concentrations with time. The 2015 contours generally show declining concentrations in the outer

sand dikes from the flushing activities that ceased in early July of 2015. Declines in uranium
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* concentrations in the slime core area also occurred in 2015. The area where the tailings uranium

concentrations are less than 2 mg/l is shown with a white pattern.

2.1.6 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 sumbs are shown on Figure 2.1-6. Nine sumps are located around the perimeter of the
Large Tailings Pile that are utilized for collection of toe seepége. Two of these sumps are tied to the
old tailings decant towers (East and West reclaim sumps). | -

Figure 2.1-7 shows that 394 million gallons of water have been pumped from the toe drains.
An average rate of 19.9 gpm of water was collected from the toe drains in 2015, which is similar to
the 2014 rate. This steady rate is due to the larger injection rate into tﬁe tailings in 2014.
| _ Table 2.1-1 also presents “the 2015 quantity of constituents collected from the toe drains
(see-Tables B.2-1 and B.2-2 of Appendix B for toe drain sump water-quality results for 2015). |

2.1.7 LINED EVAPORATION PONDS

The use of lined evaporation coll_ection ponds (East Collection Pond and West Collection
Pond) began in October of 1986 when the two ponds were constructed. The No. 1 Evziporation
Pond, located on the Small Tailings Pile, began receiving water in November of 1990. Usage ofthe -
No. 2 Evaporation Pond began in March of 1996. The No.3 Evaporation pond began operation in
December of 2010. '

The Water from the well collection system and some water from the tailings dewatering wells
and toe drains are pumped to the R.O. plant as feed water. The majority of fhe extrac_ted failings
watef is reported directly to the No. 2 Evéporation Pond for subsequent evaporation. Excess water is
transferred frorﬁ the East Collection Pond to the No. 2 Evaporation Pond. When necessary, water is
transferred from the No. 2 Evaporation Pond t;) the No. 1 Evaporation Pond. This transfer is mainly
through the turbo mister forced evaporation spray system. The No. 1 and No.2 Evaporation ponds
use spray systems to enhance evaporation while two turbo misters were added to the No. 3

Evaporation Pond in 2013 but were removed in'2014 due to maintenance required. A total of 57
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million gallons (average rate of 111 gpm) of water was delivered to the evaporation pond system in
2015 in addition to the 28 million gallons (average rate of 54 gpm) of natural precipitation added to
the pond. The net evaporation from the evaporation system averaged 184 gpm in 2015, compared to

188 gpm in 2014.

Water quality samples results collected from the No. 1 and No. 2 Evaporation Ponds, the -

* East Collection Pond (E COLL POND), and the West Collection Pond (W COLL POND) are
presented i Tables B.3-1 and B.3-2 of Appendix B. '

2.1.8 YEARLY OPERATIONAL RATES

A tabulation of yearly 'operational rates and volumes is presented below, and a summary of
the yearly operational rates' is also presented in Figure 2.1-13. This figure gives the average yearly
rates for each aquifer on the left side and shows where the quantity of water was pumped in 2015.
Injection rates into the LTP aﬁd the combined toe drain and déwatering rates from the LTl? are
shown under the source control. Estimated seepage and change in safurated storage arq'. also given
for the LTP. The RO plant inputs and discharges, zeolite system inputs and discharges, and ’Ehe input

and removal rates from the Collection Ponds rates are presented in Figure 2. 1-13;,'.

Major Collection and Injection FloWs and Volumes During 2015

Injection Collection Seepage from LTP
) Rate Volume Rate Volume Rate Volume
A quifer System . (gpm) (gallons) |- (gpm) (gallons) (gpm) (gallons)
_. , _ L -
Alluvial - 1304 696,650,000 217 115,930,000 102 + 54,490,000
Upper Chinle ' 49 26,180,000 58 30,990,000 - S
Middle Chinle 88 47,010,000 17 9,080,000 - Co
Lower Chinle - -- - T e - -
San Andres - -- 1329 710,000,000 - -
Tailings , 80 42,740,000 37 19,770,000 - -

Major Treatment and Disposal Flows and Volumes During 2015
Feed/Input Rate | Treated Water Discharge} Evap/Disposal Discharge

Rate Volume Rate Volume Rate Volume |
Treatment/Disposal System (gpm) (gallons) (gpm) (gallons) (gpm) (gallons)
Reverse Osmosis 228 121,810,000 112 59,830,000 52 27,780,000
Zeolite 11 5,880,000 10 5,340,000 0.6 320,000
Evaporation Ponds 111 59,300,000 - - 184 98,300,000
Collection Ponds 64 34,190,000 - 22 11,750,000
Grants Reclamation Project
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Cumulative Volume (gal)
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Figure 2.1-3. Cumulative Volume of Land Treatment, On-Site and Off-Site
Collection from 2000 to Present
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