mer Valley Downstream




Discussion Topics

 Remedial System Evaluation

EPA Slides from April 26, 2010 Public Meeting

*Relocation of the TaNjjisERsS

Alluvial' Background Concen el ks



What is RSE?

The review Iincludes an independent team of experts

Recommendations from RSE are not intended to identify
any deficiency in the remedial work but suggestions for
Improvement

Reading and analyzing site documents

Evaluating the conceptual site model

Evaluating historical and current remedies

|dentifying cost savings opportunities

|dentifying protectiveness improvements

|dentifying opportunities to accelerate site completion
Planning conference calls with all stakeholders
Developing a targeted scope of work

A 1-day site visit (for most sites)

A draft and final draft report (20 to 40 pages)




RSE Summary

m Final Report in 2010 by USACE
m [ransparent process
m 18 Recommendations

m EPA agrees with 14 recommendations and
partially agrees with 1

m EPA disagrees with 3 recommendations

m EPA has requested NRC to direct
Homestake to take action




RSE Summary

All three agencies NRC, EPA and NMED agree that
there is no health and safety concern associated with
any recommendation

HMC is in compliance with NRC license and all other
permit conditions

HMC has indicated willingness to evaluate some of the
recommendations voluntarily

RSE did not identify alternate remediation strategies for
the HMC site

RSE did not recommend changing the current pump and
treat remediation strategy




RSE Recommendation #2

Simplification of the extraction and injection system and reduce
dilution as a component of the remedy

EPA agrees that HMC consider this recommendation

RSE Recommendation #8
Assess EP-1 for potential leaks

EPA agrees and requests HMC assess leakage from EP-1

RSE Recommendation #15

Develop a comprehensive, regular, and objectives-based monitoring
program

The EPA agrees with this, however, Homestake has a comprehensive
monitoring plan that needs update

RSE Recommendation #16

Quantitative long-term monitoring optimization techniques are highly
recommended

The EPA agrees with this and requests HMC to update the monitoring
plans in the Corrective Action Plan (CAP)




Assessment of Leakage
from Evaporation Ponds ( EPs)

Background

lots
nt concentrations

Monitoring well time-s
*Ground water con
*Ground water level




Location of EPs and Well X
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Ground Water Flow In the Alluvium

SAN
MATEO
ALLUVIUM

ND Near Upgradient Well
sS4 POC Well
221 © Murray Acres
311 Background Well (Gordon report)
20 o2 Alluvial Aquifer

—T

HOMESTAKE MINING

| OF CALIFORNIA

GRANTS, NEW MEXICO
321, 321a,321b
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Ground Water Injection & Collection System Layout
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Ground Water Flow Divides in the Alluvium
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Time-series Plot of Ground Water COC
Concentrations in Monitoring Well X

Monitoring Well X
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Time-series Plot of Chloride Concentrations in Well X

Chloride

1993 Started Injection
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Time-series Plot of Sulfate & TDS Concentrations
In Well X

Sulfate & TDS
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Time-series Plot of Uranium & Selenium
Concentrations in Well X

Uraniuim & Selenium
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Time-series Plot of Ground Water Elevations
In Well X

Well X - GW Elevation
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Contaminants of Concern and Water Elevation Trends

Wells evaluated incl x
*BP, C2, C6, C9, C12, K

Downward trend 1n contamina
*Dramatic decrease after fresh w

F, KZ, K4, K5, K7, K8, K11, & X

VS. time

Upward trend in water levels vs. ti



Contaminants of Concern and Water Elevation Trends

Well  H,O&ley. Trend

Cont. Conc. Trend Comments

X upward downward \AY

K4 flat to slight upw downward RO extraction well
K5 upward downward MW

K7 flat to slight upward RO extraction well
K8 upward MW

KEB upward \AY

KF upward MW

KZ upward MW

K1l flat to slight upward O extraction well
C2 flat to slight upward downward

BP slight upward downward




Conclusions

Data does not exist to determine if EPs are leaking or not
*Well X (& others) can’t be used — all influenced by fresh water injection

Cannot install we
that will not also be In

regionally downgradient of evaporation ponds
Jenced by fresh water injection

Potential alternative(s) - horizoNgg
geophysical tools

boring(s) beneath Tailings Piles or

Ground water remediation controls are¥%
migration of contaminants from EP leak&§

*Condition #18 of DP-725 requires seco
“as dry as practicable”

*Shut down of EP-1 would hinder GW renta#

*Would only stall drain down of STP by a f¢

*EXisting extraction system captures any sed

place to prevent
kS occur
) t0 remain



Relocation of the Tailings Piles via Slurry Pipeline

\ssuming slurry removal is feasible, a viable disposal location
needs tobe_identified

Final closure of the tailing piles will provide a comparable level
of protection from radon &

Groundwater contamination 1SSNES
removal of tailings piles
*P & T endpt. may change depend\SEsIEE

B Not go away with the
ass of tailings flushing

Relocation of tailings at Moab site was\ iSiRSESEnsI
considerations, but rather was a politica et



Dilution Component of Remediation -
Injection and Extraction System

—=LESEHE-~

& U:E"JE'IILNT FOLAECTICH, +  COLLFCTION, TAILIMGS

*  COLLECTION, ALLUVAL COLLECTION, TOL CHAW
COLLFCTION FOH ETIMIRCTION REBLICCTION, &LLLYIAL
Al LLIvU o IWFZrias, B,
£l PERTYS OF COMPLAKCE P QRLCT
ECTION,

FIGURE 2.1-1. LOCATION OF PRESENT

INJECTION AND COLLECTION SYSTEMS

®ITH START OF OFERATION DATES, 2008 ., .,
—




Groundwater Mound
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Impact on COC Plume
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Conclusions

Injection and extraction rates to minimize\@
containment can be ensured



Alluvial Background Concentrations
NMED’s Analysis

Goal Is not to determine pre-milling ground water

contaminant concentrations, but rather to determine
background concentratidgs. However, overall goal is to
remediate the ground wate\@e,pre-milling conditions.

Background definition (NMWQO@IEeans...the amount
of ground-water contaminants nal{jliyEslBeLI1ing from
undisturbed geologic sources or walEIgseiielifRants
which the responsible party establis{ESEIERslslslgghe. from
a source other than the responsible pEIYASRESYAN



Alluvial Background Concentrations
NMED’s Analysis

NMED’s Evaluation Process

*Background

*Hydrographs
*Spatial Coverage
*Regional Data — upgradi
*Dataset used to support pr

ces, conc. gradient




Proposed Wells
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Hydrographs
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Spatial Coverage - Horizontal
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Spatial Coverage - Vertical

RIO SAN JOSE
ALLUVIUM

—-LE?EN D--

Near Upgradient Well
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Murray Acres
Background Well (Gordon report)
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Spatial Coverage - Vertical

Well DD Well R Well ND
6604.03____

6593.82 6592.89

' 6560.52

TOS 6547.1

6545.22 ' TOS 6546.8

V53463 SA =18.4

A 6526.8

S 6521.5

BOA 6507. BOA 6508.
alluvium

B of alluvium

BOA 64

WQCC Std.
Uranium 0.178 0.03
Selenium 0.031 0.05

TDS 3054 1000
Sulfate 1790 600

Nitrate 6.95 10

Horizontal scale: 1" = 1600’ 0.178 - Highest concentration
TOS = Top of screen 0.056 - exceeds WQCC Std.
BOA = Bottom of alluvium

SA = Saturated thickness

A — A’ Cross-section




Spatial Coverage - Vertical
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Spatial Coverage - Vertical
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Spatial Coverage - Vertical
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Spatial Coverage - Vertical

Well 1D DTW (ft.) | DT Base of | TD (ft.) Saturated | Screen Screen
Alluvium Thickness | Interval Length

(ft.) (ft.) (ft.) (ft.)
40-80"
50-70’

72-102’
60-90°




Regional Data

Ambrosia Lake
District
Ambrosia Lake

Uranium District and
Abandoned Uranium
Mines (AUM) & Mills
and Wells : : Marquez

Laguna
|

*  AUM
(=7 Mill Sites

-
104

- . Rio Algom
Y Communities | ; _ gMill

Roads
Water Wells
Other

Agriculture
Domestic
D San Mateo Creek Watershed

Navajo Nation

San Mateo 3

Miles
1.25 25
T I |

Map Datum & Projection
HALA3 UTH Zone 13

Creatad by New Mexico W Bluswatsr
Mining & Minerals Div. for

+ Q ?
NM Environment Dept, Jan 2009 Homestake

Data: Mines & Mills ! i ; e g 3 S]]
fram Mining & Minerals .
Div. (MM Energy, Minerals &

Mat. Res. Dep.) and NM Bureau
of Geology and Mineral Resources;
base layers from ESRI and

MM Resource GIS Program
(http://rgis.nm.edu), US Census
Bureau, Navajo AMLP; NM Office
of State Engineer.




Regional Data
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Figure 3
Water Production by Uranium Mines in Ambrosia
Lake Valley (Modified from Stone et, al,, 1983

Rio Algom Mining, LLC
MckKinley County, MM




Regional Data

. e -~ Mine Shafts/Vents (5 mines, ‘58-’05) Range
Top Operators and | I r),: s Westwater Canyon

z;%dn‘éccfi_?e”dejt;“;,atis Raw Mine Water (10, ’80-'82) Median |\ coc Conc. (mg/l Sl
oo A Radium 15-113*
(AUM): Ambrosia Lal«-COC Conc. (mg/l :

Uranium Sub-district| Molybdenum ~ 1.19 T\e%e, s pu'Tals eirs2lh0 Saberict
Radium 280* TDS 1349-3820 Sub-disuict |
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ARCO (Anaconda) Selenium 0.08 ! . > - Uranium 0.05-14.6 ':r L Laguna

Sub-district

Other Operators = g ey
Farris Mines Sulfate 715 [ . = - B

Rio Algom LLC TDS 1,235

9 United Nuclear Corp. Uranium 3.82
United Nuclear - :

Homestake Partners 7

[ .
Vanadian Corp. Surface Water (3, 1975) Median
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%20.000408 elenium 3

] 21,000 - 200,000 Ibs ¥ - ol o COoC Conc. (mg/l
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B 2.1 miliion - 20 million Ibs 7 .-_..3.1'.-'. b (o 4 ey 33 & Selenium 0.02

e 20 mien e f Surface Water (3, 1975) Median =00 Uranium 0.20
(=7 Mill Sites o™ -
Y Communities CcocC Conc. (mg/l r2
Roads Radium 6.5*
Land Surface Ownership Selenium 0.04
Bureau Land Management Uranium 5.8

Private

State Roundy Well (12, ’77-'82) Median
IT”'”" Lands - Ren MY s 5 Rt [ sandoval Wells (2 wells, 12-13, °77-82) Median
US Forest Service - 7
. Selenium 0.27 CcocC Conc. (mg/l
ndian Allotment . ey
Navajo Tribal Fas Uranium 0.13 Selen!um 0.02/0.02
Navajo Tribal Trust } \ (‘{_\ \¢/ Homestake Uranium 0.22/0.25

Mill
PLO 2198 Upgradient Wells (9 wells, 40, ‘95-’04) 95% — .
| PLO 964 coC Conc. (mg/l) Otero Wells (3 wells, 12-15, °77-’82) Median

Navajq Mation Chloride 250 _COC : Conc. (mg/I
Border Molybdenum 0.10 Selenium 0.08/0.07/0.10

San Mateo Cree

Watershed Nitrate 12 Uranium 0.75/0.67./0.17
s Hexico Miring 8. Selenium 0.32

el Sulfate 1500
1 TDS 2734
Uranium 0.16

Lee Wells (2 wells, 13 & 14, '77-'82)
No exceedences

HMap Datum & Projection
NADES LITM HM Fone 13




Regional Data

Ambrosia Lake
District
Ambrosia Lake

Uranium District and
Abandoned Uranium
Mines (AUM) & Mills
and Wells : : Marquez

Laguna

o6
LT
g6 e
-

Domestic/Monitoring Wells (28 wells, 2009) Damestic Wells (2 wells2009)
1 sampling evert 3! _ 1 to 3 sampling events
e = I | RioAlgom 7, bl N
Y Communities i il s
ranium = 0.098 m =0.170 m
u 0.098 mg/I U =0.270 mg/l

Roads -
Water Wells : = U = = 0; 188 i i | x \_‘ S~
Other el = Rt 1LY " U, Ra, & Se — No exceedences

*  AUM
(=7 Mill Sites

.
44

ri 158 E - ¢ .4
i Uranium =0.119 mg/l = os 5158 ~ : bW N\
) Ean Nistacs Grwmihiinciiiod Selenium = 0.427 mg/I = - ) U, Ra, & Se — No exceedences

Agriculture

: .:T' San I-\nn
Uranium = 0.164 mg/I ; STRATHMORE e
Selenium = 0.257 mg/I B

Navajo Nation

Miles
2] 1.25 25
I N N N N N |

Map Datum & Projection
HALA3 UTH Zone 13

Creatad by New Mexico W «(?v E Bluswatsr
Mining & Minerals Div. for .

MM Environment Dept, Jan 2009 s : 3 i ) 5 Homestake
Data: Mines & Mills g . W 3 SN

from Mining & Minerals

Div. (MM Energy, Minerals &

Mat. Res. Dep.) and NM Bureau
of Geology and Mineral Resources;
base layers from ESRI and

MM Resource GIS Program
(http://rgis.nm.edu), US Census
Bureau, Navajo AMLP; NM Office
of State Engineer.




Dataset

. P2, P3, P4, DD, ND, Q, and R

5 Eliminated from dat
*P P1, P2, P3, an

t based on hydrographs

Dataset used to evaluate backgro ncentrations
*Wells DD, ND, Q, and R;
*10 years of data used (1995-

but 2 duplicates, Well R, both

*Background based on the 95t

Inated all
e range
uidance

P



Dataset

Well # Data Uranium Selenium TDS Sulfate | Nitrate
Points (DD,

ND, Q, R
10,9,13,12
10,9,13,12

10,9,13,12
10,9,13,12

Bkg Conc 0.16 0.32 21734 1500 12

1995-2004 data
— highest concentration

DD, ND, |44 0.175 0.499 3010 1683 14.7
Q,&R

Entire dataset — eliminated highest concentration
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Plots
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Time-Series Plots

Nitrate




Conclusions

Hydrographs
*Wells P, P1, P2, P3, & P4 have been affected by site operations - eliminated
*\\ells DD, ND, Q, & R have not been affected by site operations - placed in dataset

Spatial Coverage of Wettls DD, ND, Q, & R
*Horizontal - adequate coverage of saturated San Mateo Creek alluvium
*\ertical - Well screenssan entire saturated thickness
- Wells Q & R areSggeened below air/water interface (COC
concentrations cons Ive
- Wells DD, ND, Q, and uately provide spatial coverage
Regional Data

*Upgradient sources present and contami ion gradient exists

Dataset Check
*10 year dataset used eliminates duplicate co

- Duplicate sample results in final da

*Time-series plots visually confirm data is acce

Alluvial background contaminant concentrations are suppo



	Bluewater Valley Downstream Alliance Meeting�July 11, 2011
	Remedial System Evaluation��EPA Slides from April 26, 2010 Public Meeting� �	*Assessment of Leakage �	  from Evaporation Ponds (EPs) ��	*Relocation of the Tailings Piles��	*Dilution of Ground Water Contamination��Alluvial Background Concentrations
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	�Background��Monitoring well time-series plots�	*Ground water contaminant concentrations�	*Ground water levels���	
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Wells evaluated include:� 	*BP, C2, C6, C9, C12, KEB, KF, KZ, K4, K5, K7, K8, K11, & X��Downward trend in contaminant conc. vs. time�	*Dramatic decrease after fresh water injection began��Upward trend in water levels vs. time�
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	��Goal is not to determine pre-milling ground water contaminant concentrations, but rather to determine background concentrations.  However, overall goal is to remediate the ground water to pre-milling conditions.��Background definition (NMWQCC) – “means…the amount of ground-water contaminants naturally occurring from undisturbed geologic sources or water contaminants which the responsible party establishes are occurring from a source other than the responsible party’s facility…”
	NMED’s Evaluation Process�	�	*Background�	*Hydrographs�	*Spatial Coverage� 	*Regional Data – upgradient sources, conc. gradient�	*Dataset used to support proposal
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Regional Data
	Slide Number 38
	Regional Data
	Regional Data
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46

