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OFFICE OF THE ADMINISTRATOR
SCIENCE ADVISORY BOARD

February 17, 2012

EPA-SAB-12-005

The Honorable Lisa P. Jackson
Administrator

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, N. W,
Washington, DC 20460

Subject: Advisory on EPA’s Draft Technical Report entitled Considerations Related to Post-
Closure Monitoring of Uranium In-Situ Leach/In-Situ Recovery {ISL/ISR) Sites

Dear Administrator Jackson:

The EPA is cons
because current 1
Act of 1978, do t
underground ore
injection wells tc

X The EPA draft technical report presents an excellent preliminary framework of considerations applicable
remove the urani

to groundwater monitoring at ISL uranium mines. It emphasizes the relevance of Groundwater

the _ISL Process ¢ Monitoring Requirements for Treatment, Storage, and Disposal Facilities (TS[DF 's) in 40 CFR Part 264,
advice from the ¢ Subpart F, in response to the Resource Conservation and Recovery Act (RCRA). The draft report also
groundwater moi gives examples of ISL groundwater monitoring data and of statistical techniques for comparing post-
and pre-operational monitoring data. However, although all pertinent topics are touched upon in the

The EPA prepare draft report, few topics contain sufficient detail to guide setting and implementing these standards.
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The SAB recommends that the EPA expand greatly this draft technical report so that it is protective and
realistic in guiding the monitoring program and evaluating its results. To be a guide for decisions that
are based on knowledge of both the general behavior of groundwater constituents and the conditions at
the mine under con51derat10n the draft technical report should include detailed discussion of the
following critical activi

Survey the extensive monitoring data available for IS uranium mines to identify data sets
suitable for building an evidence base that could inform EPA’s regulations.
ampile and systematlcally analyze these data sets to deﬁne the geology and hydrol 0

site and supp® 5 st
associated geologic media.

¢ Apply environmental models to provide realistic predictions of the rates at which groundwater
constitutents approach stable conditions following the cessation of mining operations, for a range
of realistic bounding conditions.

¢ Describe systematic approaches for determining the optimal number, location, and sampling
frequency of monitoring wells.

s Specify criteria for selecting groundwater analytes of primary and secondary importance for
monitoring by emphasizing the linkages between analytes and monitoring objectives.

¢ Congider some alternative approaches to the described statistical treatment of differences

between pre- and post-mining groundwater quality, and recognize that other factors may have
motre mMfhiience than atatictical 1incertainty on the reliahilitv of theqe differenceg
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Regulated ISR Project Inventory (51 Sites)

Project
Alta Mesa

Benavides
Boots/Brown
Brelum
Brevard
Bruni
Burns
Christensen Ranch
Church Rock
Clay West
Crow Butte
Crownpoint
El Mesquite
Goliad
Gruy
Highland
Hobson
Hobson/Tex-1
Holiday
Irigaray
Kingsville Dome
Lamprecht
Las Palmas
Lance
Longoria
Lost Creek
Luenberger
McBride
Mt Lucas
Mosier
Nell
Nichols Ranch
North Butte
North Platte
OHern
Palangana Dome 1
Palangana Dome 2
Pawlik
Pawnee
Reno Creek
Rosita
Ruth
Section 9 Pilot
Smith Ranch
Trevino
Unit 1
Vasquez
West Cole
Willow Creek
Zamzow

Operator
Mestena

URI, Inc.

U.S. Steel
Mobil Oil
Signal Equities
Westinghouse
U.S. Steel
Uranium 1
Hydro Resources
U.S.Steel
Cameco
Hydro Resources
Cogema
Uranium Energy Corp
Everest Minerals
Cameco
Everest Minerals
Everest Minerals
Cogema
Uranium 1
URI, Inc.
Inter. Energy Corp
Everest Minerals
Strata
URI, Inc.
UrEnergy
Teton
Caithness
Everest Minerals
U.S. Steel
Mobil Oil
Uranerz
Cameco
URI, Inc.
Cogema
Chevron
Uranium Energy Corp
U.S. Steel
Inter. Energy Corp
Rocky Mt. Energy
URI , Inc.
Cameco
Mobil Oil
Cameco
Conoco
Hydro Resources
URI, Inc.
Cogema
Uranium 1
Inter. Energy Corp.

State
TX
TX
TX
TX
TX
TX
TX

WY
NM
TX
NE
NM
TX
TX
TX
WY
TX
TX
TX
wY
TX
TX
TX
WY
TX
WY
WY
TX
TX
TX
TX
WY
WY
WY
TX
TX
TX
TX
TX
WY
TX
WY
NM
WY
TX
NM
TX
TX
WY
TX

Status (2014)
Standby/Restoration
Restored/Released
Restored/Released
Restored/Released
Licensed/Undeveloped
Restored/Released
Restored/Released
Restoration/Stability
Licensed/Undeveloped
Restored/Released
Operating/Restoration/Stability
Licensed/Undeveloped
Restored/Released
Licensed/Undeveloped
Undeveloped/Released
Restoration/Stability
Restored/Released
Restored/Released
Restored/Released
Restored/Released
Stability
Restored/Released
Restored/Released
Licensed/Undeveloped
Restored/Released
Operating
Restored/Released
Restored/Released
Restored/Released
Restored/Released
Restored/Released
Operating
Operating
Restored/Released
Restored/Released
Restored/Released
Operating
Restored/Released
Restored/Released
Restored/Released
Standby/Released
Restored/Released
Restored/Released
Operating/Restoration
Restored/Released
Licensed/Undeveloped
Restored/Stability
Restored/Released
Operating
Restored/Released




Groundwater Restoration at Uranium In-Situ Recovery
Mines, South Texas Coastal Plain

USGS Study on
Texas Uranium

Restoration
released in 2009. ‘

Report used by the
environmental
community to claim that
ISR uranium mines have
not been able to restored
back to baseline.

Open-File Report 2009-1143

U.S. Department of the Interior
U.S. Geological Survey



Restoration Table Elements and
EPA Standards

EPA Primary Standard EPA Secondary Standard
Calcium None Non
Magnesium None None
Potassium None None
Carbonate None None
Bicarbonate None None
Ammonia-N* None None
Molybdenum None None
Silica None None
Conductivity None None
Alkalinity None None
Sodium None None
pH None 6.5t0 8.5
Iron None 0.3 ppm
Manganese None 0.05 ppm
Sulfate None 250 ppm
Chloride None 250 ppm
TDS None 500 ppm
Fluoride 4 ppm 2 ppm
Nitrate-N 10 ppm None
Arsenic 0.01 ppm None
Cadmium* 0.005 ppm None
Lead* 0.015 ppm None
Mercury* 0.002 ppm None
Selenium 0.05 ppm None
Uranium 0.03 ppm None
Radium-226 5 pCi/I None

* lons not introduced while mining



Total Dissolved Solids (Hall’s 22 Sites)

Restored Amended Change between
Mine Baseline Value Value Baseline and
(ppm) (ppm) (ppm)  Restored Value
Bruni-5-2 2282 1366 2282 -40%
Bruni-5-1 2282 1395 2282 -39%
Pawnee 903 710 900 -21%
Benavides-4 1211 1088 1211 -10%
O’Hern-2 979 890 o -9%
Longoria-1 1928 1860 1928 -4%
Brelum-2 6349 6155 6349 -3%
Holiday-3 1442 1414 1442 -2%
Benavides-1 1211 1351 1211 0%
Brelum-1 5970 6065 5971 0%
Bruni-6 1333 roxx 1333 0%
El Mesquite-1 1071 1075 1071 0%
Nell-1 5383 5372 5383 0%
Trevino-2A 1635 1628 1884 0%
Trevino-2B 1635 1627 1635 0%
Trevino-1 1577 1661 1700 +5%
McBryde-1 1580 1727 1738 +9%
Longoria-2 2013 2208 2200 +10%
Benavides-2 1663 1875 2100 +13%
Benavides-3 1356 1560 1358 +15%
El Mesquite-3 786 900 910 +15%

Hobson-1 1111 1379 1492 +24%



Historic Data at TECQ. 28 ISR Projects, 92
PAs (MUs)
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Review is a Work in Progress






RESTORATION/STABILITY REPORTS AND DATA

RESTORATION TABLE AMENDMENT ANALYSIS REPORTS (33)

UR01890-21 Burns/Mosier Restoration Report

UR01890-031 Burns/Mosier Restoration Report

UR01941-040 O’Hern Restoration Table Amendment Report

UR02155-021 El Mesquite Restoration Table Amendment Report

UR02155-031 El Mesquite Restoration Table Amendment Report

UR02155-041 El Mesquite Restoration Table Amendment Report

URO02156-011 Holiday H-1 (EXT) Restoration Table Amendment Report

UR02156-011 Holiday Restoration Table Amendment Report

OIO|IN|O|OP([WIN|F

URO02156-021 Restoration Table Amendment Report

=
o

UR02156-051 Holiday Restoration Table Amendment Report

=
=

UR02156-061 Holiday Restoration Table Amendment Report

=
N

UR02156-071 Holiday Restoration Table Amendment Report

=
w

UR02156-071 Holiday Restoration Table Amendment Report

[EEN
1N

UR02208-011 Hobson Amendment Report_ Stabilization

=
o1

URO2381-011 Mt Lucas Restoration Table Amendment Report

=
(@)}

URO2381-021 Mt Lucas Restoration Table Amendment Report

H
\l

URO2381-031 Mt Lucas Restoration Table Amendment Report

=
0

URO2381-041 Mt Lucas Restoration Table Amendment Report

=
(@)

URO2381-051 Mt Lucas Restoration Table Amendment Report

N
o

URO2381-061 Mt Lucas Restoration Table Amendment Report

N
=

URO2381-071 Mt Lucas Restoration Table Amendment Report

N
N

URO2381-081 Mt Lucas Restoration Table Amendment Report

N
w

UR02407PAAO011 Trevino Restoration Report 1988-07-29

N
I

UR02407PAA021 Trevino Restoration Report 1986-07-25

N
(6]

UR02441-011 Las Palmas Restoration Table Amendment Report & Data

N
(@)

UR02441-021 Las Palmas Restoration Table Amendment Report & Data

N
~

UR02441-011 Las Palmas Restoration Table Amendment Report & Data

N
o

UR02463-031 West Cole Restoration Table Amendment Report

N
o

UR02463-031 West Cole Restoration Table Amendment Report

w
o

UR02827-011 Kingsville Dome Restoration Justification Report

w
=

URO2827-021 Kingsville Dome Restoration Justification Report

w
N

URO2880-011 Rosita Restoration Table Amendment Reports
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RESTORATON CERTIFICATES WITH
DATA (21)

UR01941-021 OHern TCEQ Restoration Certificate
UR01942-051-1 Bruni TCEQ Restoration Certificate
UR01942-051-2 Bruni TCEQ Restoration Certificate
UR02050-011 Pawnee TCES Stabillity File
UR02151-011 Brelum TCEQ Restoration Certificate
UR02151-021 Brelum TCEQ Restoration Certificate
URO02155-011 El Mesquite TCEQ Restoration Certificate
UR02156-031 Holiday TCEQ Restoration Certificate
UR02156-031 Restoration Certificate

UR02202-011 Nell TCEQ Restoration Certificate
UR02208-011 Hobson TCEQ Restoration Certificate
UR02222-011 Longoria TCEQ Restoration Certificate
UR02222-021 Longoria TCEQ Restoration Certificate
UR02312-011 Benavides TCEQ Restoration Certificate
UR02312-021 Benavides TCEQ Restoration File
UR02312-031 Benavides TCEQ Restoration Certificate
UR02312-031 Benavides TCEQ Restoration File
UR02407-011 Trevino TCEQ Restoration Certificate
UR02407-021a Trevino TCEQ Restoration Cetrtificate
UR02407-021b Trevino TCEQ Restoration Certificate
UR02420-011 McBride TCEQ Restoration Certificate



SUMMARY OF ISR RESTORATION DATA - URANIUM

Approximate Uranium Stability (mg/l)
Water
Permit ID | Start | End | Consumption Stab Source
(million . Mo.| 1st 2nd 3rd | Avg.
gallons)
TEXAS
UR01890- Nov USX Rpt.
001 6/86 | oo 1,633 6 | 177 | 221 | 29 [229| '
UR01890- Nov USX Rpt.
031 6/86 | oo 410 6 | 228 | 172 | 12 |173| 1o
COGEMA
UR02155-
001 10/86| 12/95 426 6 | 13 | 126|133 | 1.3 Rpt.
11/27/96
URO02155- COGEMA
™ 1/90 | 10/97 252 6 | 190 | 1.49 | 169 | 1.70 | "0 oo
URI
UR02827- | 12/9 Company
011 o | 403 733 72 | 0.76 | 0.84 | 093 |0.84 | " 10
10/13/13
URI
UR02827-
1/04 | 10/10 1,000 24 | 074 | 094 | 0.75 | 0.81 | Company
021 Reports
10/13/13
URI
UR02880-
8/05 | 5/08 490 60 | 058 | 0.70 | 0.90 | 0.73| Company
011 Reports
12/22/10
URI
R0O-2880-
URO-2880- 1 01 | 306 732 60 | 065 | 0.85 | 0.86 | 0.79| ComPany
021 Reports
12/6/10
Everest
UR02381- 0.37 | Mt Lucas
001 4/92 | 6/92 95 3 |0.366 0354 |0.373| " | Lo o
6/29/92




Texas
General Post Restoration Results

Avg. Uranium 50 PAs

Avg. Radium 50 PAs

(MUSs) (MUSs)
Baseline Post Baseline Post
Average | Stabilty A | mcL Average | StIY /\ | mcL
Average Average
0.45 1.13 | 0.68 | 0.03A 124 128 4 )
mq/l mg/l | mg/l | mg/l pCi/l | pCi/l |pCi/ll| pCil/l

Gallons to achieve
restoration in 33 out of
50 of these PAs (MUs) —

11,400,000,000




Restoration Reports - 33 PAs (MUs)

Generally each report includes, as required by
TCEQ rules, an analysis of:

* uses for which the groundwater in the production
area was suitable at baseline water quality levels;

* actual existing use of groundwater in the
production area prior to and during mining;

* potential future use of groundwater of baseline
guality and of proposed restoration quality;

* the effort made by the permittee to restore the
groundwater to baseline;

* technology available to restore groundwater for
particular parameters;

* the ability of existing technology to restore
groundwater to baseline quality in the area under
consideration;

* the cost of further restoration efforts:

. tqe_consumption of grpundwater resources
during further restoration; and

« the harmful effects of levels of particular
parameter.
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New Mexico
Mobil Section 9 Reviewed Technical and

Restoration Reports

1 In-Situ Leaching of Crownpoint, New Mexico, Uranium Ore:
Part 1-Mineralogical Frame of Reference. Vogt et. al. SPE
Journal

2 In-Situ Leaching of Crownpoint, New Mexico, Uranium Ore:
Part 2-Laboratory Study of a Mild Leaching System. Vogt et.
al. SPE Journal

3 In-Situ Leaching of Crownpoint, NM, Uranium Ore: Part 3-
Laboratory

Study of Strong Leaching Systems: Sodium Hypochlorite.
Vogt et. al. SPE Journal

4 In-Situ Leaching of Crownpoint, NM, Uranium Ore: Part 4-
Laboratory Study of Strong Leaching Systems:
Oxidant/Sulfuric Acid. Vogt et. al. SPE Journal

5 In-Situ Leaching of Crownpoint, New Mexico, Uranium Ore:
Part 5-

Laboratory Study of Strong Leaching Systems: Oxidant-Heat.
Vogt et. al. SPE Journal

6 In-Situ Leaching of Crownpoint, New Mexico, Uranium Ore:
Part 6-Section 9 Pilot Test. Vogt et. al. SPE Journal

7 Annual Restoration Reports w/data to NMED - 1981, 1982,
1983, 1984, 1985, 1986,1987, 1988. Mobil Oil Corp.

8 HRI/ Town of Crownpoint down gradient water quality data.



Wyoming

1. Irigaray Water Wells, 37 Years of Down Gradient
Monitoring.

2. Well Field Restoration Reports Christensen Ranch
3. Well Field Restoration Reports Irigaray Ranch

4. Results from R&D and Commercial Applications and
Mine Unit reports.



Area of Review Background Data
Assessments
UIC Area Permit Applications and EAs

Agency validated background water quality data and
hydrogeologic tests and analysis from Production Area
Authorizations, Mine Unit Authorizations, responses to
requests for additional information (RAIS)

URO02051. Union Carbide Palangana Domestic Well Sample
History

URO02154. Re-permitting/licensing of the Boots/Brown ISPR
Project. Baseline/AOR well resampling information.
UR02312 & UR02463. Background maps, water well
Inventory and analytical data for AOR wells for the West Cole
Project (Benavides)

UR02381. Background maps, water well inventory and
analytical data for AOR wells for the Mt Lucas Project.
Baseline well turned over to landowner.

UR02155 & UR02156. Background maps, water well
iInventory and analytical data for AOR wells for the — El
Mesquite Project

UR02208. Background maps, water well inventory and
analytical data for AOR wells for the Hobson Project
UR02020, UR02407 & UR02914. Background maps, water
well inventory and analytical data for AOR wells for the
Trevino/Gruy/McBride Projects
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63

TABLE 2
WATER SUPPLY WELL PHYSICAL DATA

HELL  OWNER AND LESSEE &  PRODUCTION DATE TOTAL  CASING  COMPLETIO
. X N PREVIOUS HATER
- H0. ADDRESS - ADDRESS METHOD - USE DRILLED DEPTH “TYPE METHOD - USE LEVEL {ms1)
-1 kargy gﬁxL?gg None gubmersib]e Domest ic 1-21-77 206° pVC Slotted w/ Nong 40* approx
. Y. ump " .
Breni, Texas 78344 perforation
1-2 ;°‘3°ﬂ;ﬁ'°4xﬂsq"ez- Sr. Hane ;uhmersih!e Domestic 7-1978 270! Ve Slotted w/ Hone 48* approx
. 0. Box ump ! .
Bruni, Texas 7B344 perforation
T-3 C. F. Vandergrift Hon Scb i '
P 6 Bor 879 e P:mgersxb1e Damest ic 1960 190 PyC Perforated Nane 40° approx.
Bruni, Texas 78344
T-4 C. F. Vandergrift None Submersible Irrigation & 1965 400" Steel
P. 0, Box B7 Pump Industrisl ee Stotted None 42 approx.
Bruni, Texas 78344
T-5 Bruni School System None Submersible Domestic 8-7-67 !
P. 0. 8ox 206 Pump 6 s Steel Slotted Nene X
Bruni, Texas 78344 :
T-6 Bruni School System None Submersibie Domestic & 9-28-66 340 t
Faotball Field Pemp Irrigation Steel Slotted None 84,5
P. 0. Box 208
Bruni, Texas 78344
! :: g?sgg:zﬁl Hone Windmill Irrigation ¥ ¢ Steel ¢ None X
Bruni, Texas 78344
T-8 firuni Water Works None Turbine i '
Comnereial . Industrial 1953 407 Stee) ¥ None X
2. 0. Box 192
Bruni, Texas 78344
T-9 Bruni Water Works None Submersible ti '
City Water Supply Pung Domestic 1967 350 Steel, Slatted None X
State Well #2 A
P. 0. Box 192
Bruni, Yexas 78344
T-10  Bruni Water Works None Submersible D
City Water Sepply onestie 1969 360! Steel Slotted None X
State Weil #3
Bruni, Texas 78344
T-11 L. VYaldez None HWindmill Domestic & 1930 400+ Steal ! None 74.5' appro
P. 0. Box 94 . Irrigation . pprox.,
Bruni, Texas 78344
T-1& ¥. Lo Llarwite= A P e -
© B. Kohetck Puinp
P, 0. Box 33
Bruni, Texas 78344
T-13 . Reyeé X Submersible Domest ic -~ 1978 [ ¥ ¥ None X
© P, 0. Box 93 Pump -
Bruni, Texas 78344
1-14 S, Marshall; Jr. 1 Submersible.  Domestic . 250" Steel ] None X
#. 0. Box 266 Pump
Bruni, Texas 78344
7-15 Romero Vasquez X Windmill questic [ i H Steel [ X X
411 Hickory Livestock -
Hebbronville, Tx. 78361 .
T-16  A. T. Benavides - X Submersible Livestock # ¢ Steel ¥ Nore X
P. 0. Box 1 Pump
8runi, Texas 78344
T-17 L. valdez X Windmill Livestock 4 i Steel [ X 45,87
P. 0. Box 94 appProx
Bruni, Texas 78344
1-18 E. Cantu Rey Farias, Jr. Windmill Livestock i i Steel ¥ X 62.35*
1601 Cortez 409 Bessie
Lareda, Tx. 78404 Hebbronville, Tx
T-19 L. Valdez X, Windmill Irrigation ¥ ¥ f ¥ X 48.45°
P, 0. Box 94 . APProx.
Bruni, Texas 78344
T-20 A, Y. Benavides X Submersible Pomestic & ¥ F Steel ¥ X X
P, 0, Box 1 Livestock
gruni, Texas 78244 . )
T-2b  A. T. Benavides X Submersible Domestic i T 290" PYC Slotted - X X
P. 0. Box 1 Pump

8runi, Texas 78344
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MY URANTUM REGOUR REFORT DATE: MAY 14, 1920
ITIFTCATION: T Z

1 F. VAZRUE
Ei ORYY:  JORDAN LABORATORIES, INC.
. gl MAJOR AND SECLINOARY CONSTITUENTS
-
I .
1t i ITEM 2! - NN RO R b ek PR WM B A0 et d Lt ARt Lo ariE A

1
I M {CH) .
I[ ATE fnm?miq URANT REFORT DATE: MAY 16, 1980
it ails - : .

(NA) T IN:

TUMCE

HL oRiD) |
; NITRGTEL!
i FLUORIT

SILTCACT

z!

FOOTEALL FIELD

‘ CARBONATE(D ) v
ll (1 BICARBONATE ITEF ;]

:t SULFATE ot ety ey | o i . o ) .

ot CALITTUM L) GROUND WATER ANALYEIS REFORT-IN SITU MINING-LIRANILM

CHILORIGE|
NITRATE (NOZ
'IUE(F)Q&
SILICACSIOZ®

SIUN (.

REFORT DATE:

COMPANY:  URANILM RESDURCES :
IDENTIFICATION: T 20 S=7~20

A. T. BEMAVIDES
JORDAN LABTRATORIES,

MAY 20,

FL(ﬂIr,%E
AL

LARORATORY : INGC,

-
| i
I MINOR Ail CARBONATE(C

EICAREDNATF}

MAJIOR AND ZECINDARY CUNSTITUENTS

. ITEM I
[ ARZENIC CH{:QI”F" HTEN i
|| BARIUMC NITRA IELV”]i CALZILM(ZA) ||
. PA”“T””il PLUGRIDE P )] | MAGNES TUM (M GRIUME WATER ANALYSIS REFORT-IN SITH MINING-URANIUHM
& o Ru1.( t SILICA(SIOE SODTUM(NA) .
H . P PDTASSIUN(K)i[ :
o MINGR AND T i! COMPANY:  URANIUM REZOURCES ING. REFORT DATE: MAY 20, 1920
H ‘ Ve IDEMTIFICAT ION: 2L S-7-20
ITEM e T A. T. EENAVIDES BIG HOUSE
[, ARSENIC(AZ), ¢ TOHCE0 0 ﬂ} CARECNATE (! | LAEORATORY:  JORDAN LABJRATORIES, INC.
20 éjﬁ BARIUM(RA) | |(~3T0T TON-G. & | BICARBONATE (1
foa TITTTTN CADMIU(EDY SN SHLFATE(S04) MAJOR AND SECONDARY CONSTITUENTS
LAl CHROM, (CR) - EC(DIL) =105, CHLDRIDE(DL)“
o || ooPPER(CLD Ji ALK, ’A';l NITRATE (R0E-t ITENM STORET ME/L EFM CONTLICTANCE ZEFH
o i1 IRONCFE) FH : FLUORIDE(F) :
S MG LEATMPE) SILICA(3102)§] CALCIUMOZA) 0OTLS S.l 0,25 1.71
Lot MINDR AND WI ! MAGNES TUM (ME) 00ES 1.8 0.15 , 1.02
{ SODIUM(NA) ; 224 14,09 P11
i ITEM il FOTASSIUMCE) 00937 6.3 0.17 1.14
| ARSENTLZ(AS)) | H
EARIUM(BA) {1 TOE(LR0 ©) TOTAL CATION 14,46
s DATMILM (D)= TOT ION-O.5 |
| ‘ CHROM. (CR) o EC(2S ) i CAREONATE(COS) 00445 5 0.17 1422
! ; CUPFER(CU) 1) EC(DIL)=104,5! PILARBUHATE(H!HJ)0044U 244 ) 245,70
‘ IRON(FE) 11 ALE. AZ CAC SULFATE(304) 105 2.1 161.24
N LEAD(FR) FH ! CHLORIDE(CL ) 240 A.77 513,24
- } ;I i NITRATE (NDZ-N) 1.3 :
U] ,_,-___,_m_it i MINDR AND TR FLIMIRIDE(F) 0.75 TOTAL 1657 .20
R oo ao . SILICA(SIOR) 00VSS a1
LAS.NOML7 /s, FTi=mmmio— 1TEM f{'
. CAS ;l ARZENIC(AS) i1, TOTAL ANION 14.77
L I : BARIUM(EA) TOTAL 1oN 1075 ACCURALY CHECK,
o ! CADMIUMCCID RANGE
!msz o CHROM, (CR) TOE(120 ©) 70300 240 10N 0.993 (.94 TO 1.04
o L CLFFER (LD TOT I10N-0.5 HIO2= P02 DS 1.041 (.90 T 1.10)
bya . IRONCFE) ES(2S ) QDOIS 1520 UMHOS EC Q.90 . (L FS TO 1.05)
R i LEAL(FE) jl EC(DIL)=Y X 16.7 = LHHOS :
1[ e : ALE. AZ O 00410 RADIATION-PICOCURIES/LITER
i FH &.4% . +/= .2
LA NOIML7/+ : 5.7 +/- 2.5
I MINOR AND TRACE CONSTITUENTS RADIUM 226 0.1  +/- 0.2
H ITEM MG/ ITEM MG/l ITEM MG/L
ARZENIC(AS) 0,064 MANGANEZE (MM) VANATITUM(Y)
BARIUM(EA) MERCURY (HG) . ZINZ(ZN)Y
CADMILMOCD) MOLY. (F0) <0.01 BORON(E)
EHROM, (DR) NICKEL (NI) AMMONTA~N
CORFER (T SELENIUMCSE)  <0.001
IRON(FE) ZILVER(AG)
LEAD(FB) LIRANTLM (LD 0.024
ZLCATIONS ZANTONS
=0 &0 40 20 0 20 40 &0 20
R e R e Rty E S DUSUY JU SO i
CAl * * THCoD2 AMALYZT:
. :
i i . . : NIXOM AND ALLENM
il M3 * #* 1304
N X
| (\ H N - H CHECHEED BY:




TBRC EA-13

ENVIRONMENTAL ASSESSMENT,
SAFETY EVALUATION REPORT, AND
PROPOSED LICENSE CONDITIONS
RELATED TO THE TEXACO INC. —
SUNOCO ENERGY DEVELOPMENT COMPANY
| HOBSON TEX-1 PROJECT
KARNES COUNTY, TEXAS

BUREAU OF RADIATION CONTROL
TEXAS DEPARTMENT OF HEALTH
~ APRIL 3, 1984
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Texaco AOR Wells

l

L

o

" LEGEND
Proposed License Area

Well No. 5

4] 2000 4000
SCALE IN FEET

Figure 2.7-9 Location of Area Water Wells, Hobson Tex~1 Project
(Modified from Reed and Associates, T978)




Table 2.7-1 Total Dissolved Solids, Gross Alpha, and Radium-226
Levels in Area Water Wells, Hobson Tex-1 Project
(Modified from Reed and Associates, 1978)

Total Radium-226 Gross Alpha
Water Well¥ Dissolved Solids (pCi/1) (pCi/1)
p .
1 1520 102.0 + 5 59" + 21
2 870 0.97 £+ 0.21 6 = 11
3 1150 1.83 + 0.38 36 *+ 19
!
4 2140 0.
5 712 1s
6 412
7 1620 . O : Texas Department of Water Resources—Geological Services Permit No.
8 510 12. "N
9 800 " GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM :»v,.d o
tion
~ 2t Date Collected: 11-6-78 n- :;
11 802 Submitted By TEXACOQ ate Collected: 78 :By__
12 1000 Company TEXACO Mine WELLS 1 ROHAN; KA
. HODS: Calibrate Ec Meter (1)Page 71, Pump Well Until Ec is Approx.
SAMPLE METHODS
£ 944 3 ¢ Sample| Date Temp ( C) pH Spec. Cond. (umhos) | Spec. Cond. at Well:
]-4 ' 990 0 . 1 1 Normal Water Level:
Pump: Set at |
L 1190 0. § Bottom of: Casing 1
16 1100 0.
17 3340 0 CONTAINER: 1 Gal. Plastic for *Items; 1 Gal. Plastic for all other items; One quart plastic {full) for Spec
i PRESERVATION METHODS: Acidity * Item to <2 pH (HNO3); Cool all otheritems to 4 €., , o
18 1520 't ANALYSIS: Lab Name CORE | ARORATORIES, INC,  Date Received
19 1600 0. MAJCR AND SECONDARY CGNSTITUENTS (Group No. 1)
20 3110 0 ITEM STORET ma/l F epm Ect
’ {a) b) ) (@)
21 4440 0. A Calcium (Ca) 00915 348 =20.04 x x52.0= _
22 1210 0. B.  Magnesium iMg) 00925 31.8 =12.16 x x46.6= _
23 2870 0. C.  Sodium (Na) 00929 259 =22.99 x x48.9= _
24 852 0. D.  Paassium (K) 00937  =33.00x____ x120=
E. Tozal Cation .o
25 872 0. F. Certcnate (CO) 00445 22.3  =3000x___ xB846=_
26 ' 846 0. (.. Barbonate (HCO5) 00440 100 = 61.02 x x43.6= _
27 1220 0. H.  Sulfers (SO,) 00345 517 =4803x____ x738%
28 1950 0. . Chioride (CI) 00940 58 5 = 3545 x x758%
29 1080 I Nitraz (NOgN) ;;g: _3.29 Tote!
K. Fluande (F)
i 3440 0. L. Silhea (310 00955
3 1 894 0 L M. Totzl Anion s
32 2420 0. N. Total Ion lon (E:M)___
33 1030 P. Tos180TC) 70300 1520 ZD(SS(:)Q,_
() TOS=N-.56 - ST
-+ ' 996 0. R, Ecl25Ci 00035 2900 e
. 1TAT AL Y% IR
35 _ 892 0. <. Ec (Dilute) = x = pmhos %o‘—s_c—ao 5
36 1800 0. L. A¥k.asCall,y 20410 pmhos ca U Ly et
37 1800 0. V. oH 00403
Mo L
11) See STD Methods - 14th Edition
; MINOR AND TRACE CONSTITUENTS (Group No.2) reae Lo ool
*Locatmn of water _wells is indicated in Fi TEw mah TEM e
° Arsenic (As) * Manganese (Mn)
* Banum (Ba) ® Mercury (Hg)

~* Cadmium (Cd) * Moly. (Mo)



U.S. Steel Clay West AOR Wells

FIGURE 7A
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Everest Las Palmas AOR Wells

{DUVAL _co.
JIM HOGG ~ CO.

A
CRESTONIAX
+ SOUTH
LAS PALMAS _ ou.{fELD
RANCH / _-
—
k )
7
7/
P , A EXPLANATION
-~ &7

Site boundary N

— — — Two mile perimeter |

e State located water well
“Lep 4 Drillers'plotted water well
T \ 0] I 2mi
LT3 T Hebbronville i ‘ k E —

Figure Il Location of Area Water Wells, Everest Minerals Corporation,
Las Palmas Site (State located wells have been field checked and
verified by a state official. Drillers' plotted wells have been
tentatively located from individual drillers’ logs.) N




EVEREST EXPLORATION, INC.

FOST OFFICE BOX 1339
CORPUS CHRISTL TEXAS 73403
(512) RR3-2831 .
FACSIMILE (3121 883-9628

August 8, 1996

Mr. John Santos

Industrial and Hazardous Waste Division

UIC, Uranium and Radioactive Waste Section
Texas Natural Resource Conservation Commission
P. O. Box 13087

Austin, Texas 78711-3087

RE: Mt Lucas UR02381, Wells left for use of the Landowner
Dear Mr. Santos:

Enclosed are copies of signed and notarized Well Transfer Agreements for the eleven (11) wells
left for the Mt. Lucas landowner, Mr. Lon Cartwright. Mr. Cartwright intends to utilize these
wells for his ranch use. A description of each of these wells is listed below:

Mt. Lucas Plant water supply well :

Mt. Lucas “EA” Wellfield (UR02381-021) overlying aquifer well (MA)

Mt. Lucas “H” Wellfield (UR02381-031) water supply well

Mt. Lucas “HM” Wellfield (UR22381-041), well (#HMW)

Mt. Lucas “J” Wellfield (UR02381-071) overlying aquifer wells MA-20, 22, and 23
Mt. Lucas “South J” Wellfield ((JR02381-081) overlying aquifer well MA-24

Mt. Lucas West Regional Baseline Wells, RM-12, RM-14, and RM-15

If you have any questions or need additional information, please let me know.

Sincerely,

ey
Michael D. Buickley
Enclosures

FADATAVEEINCWLAC ARTWELL.DOC



TCEQ Sponsored Program

Independently Resampled Well In The
Area of Review (AOR) of Historic ISR
Operations

Compare with Per ISR Background

Determine changes in water quality
two to three decades after ISR
operations have closed

Begin October 1, 2015



Prepared for
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Signal Equities, LL.C

111 W. San Antonio St., Suite 250
New Braunfels, TX 78130
(830)632-7744

REPORT ON FINDINGS RELATED TO THE
GEOCHEMISTRY OF GROUNDWATER AT A FORMER
IN-SITU URANIUM MINE:

EVIDENCE OF NATURAL ATTENUATION AND THE
POTENTIAL FOR ACCELERATED GROUNDWATER
QUALITY RESTORATION BY THE USE OF REDUCTANTS

BROWN PROPERTY
LIVE OAK COUNTY, TEXAS

Prepared by

Geosyntec”

consultants

engineers | scientists | innovators

b e 8217 Shoal Creek Blvd, Suite 200

Austin, Texas 78757
2/20/2014

Project Number: TXR0316

[ssued and Revised: February 2014




Contamination of Overlying Zones

Data from...

* Production Area or Mine Unit Hydrologic Test
Documents

 Pump testing to assure adequate confinement

« Background water quality differences in
adjacent zones

 MIT success

« Routine monitoring results

Concern if founded by reports in old literature,1980s,
from early operations.



