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GENERAL COUNSEL

Johanna Matanich, Esq.

New Mexico Environmental Law Center
1405 Luisa St., Suite 5

Santa Fe, NM 87505

In the Matter of
HYDRO RESOURCES, INC (HRI)
Docket No. 40-8968-ML

Dear Ms. Matanich:

By letter dated September 29, 1998, you forwarded a request, on behalf of Intervenors
ENDAUM and SRIC, that additional documents be added to the hearing file in the above-
captioned proceeding and that the Staff provide certain information. See Letter from :
J. Matanich to J. Hull and M. Young, dated September 29, 1998. See also Letter from .J. HuII
NRC, to Administrative Judges, dated June 11, 1998 (fcrwarding Hearing File). Intervenors’
request for information and documents has been submitted in the above-captioned 10 C.F.R.
Part 2, Subpart L proceeding where discovery is prohibited, but the Presiding Officer may rule
on issues regarding appropriate materials for the hearing file. See 10 C.F.R. § 2.1231.
Further, even when discovery is permitted under NRC regulations, the Stafi is not required to
respond to interrcgatciies cr requests for documents in a formal, trial-type NRC proceeding
unless (1) the presiding officer determines that the interrogatory answer is necessary to a
proper decision in the proceeding and (2) that the document is not pubiicly available. See
10 C.F.R. §§ 2.720(h)(2)(ii), 2.744, 2.790.

While the Staff views the September 29 letter as being beyond the scope of 10 C.F.R § 2.1231
and contrary to the discovery regulations cited above, without waiving these objections, the
Staff response is provided below.

1. Structural cross-sections and structural contour maps for all three sites.
Structural cross-sections submitted to the NRC are included in the applications or
environmental reports for the sites and are part of the hearing file. See Letter from Mark S.
Pelizza, HRI, to Bob Carlson, NRC, dated October 16, 1998 (Pelizza Letter) (attached), at 1.
2. Driller’s logs for all Crownpoint monitoring wells (n=10) at the Crownpoint site.
This request apparently seeks “driller's logs” that record what a driller found when drilling a
bore hole. The Staff did not use these logs, but used the geophysical logs with stratigraphic

interpretations on cross sections submitted with the application. These logs are all part of the
hearing file. See Pelizza Letter at 1.
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3. Maps of ore bodies at each site, including those depicted in three dimensions.

Maps of ore bodies, such as depicted at FEIS, pages 3-16 (Fig. 3.6) and 3-20 (Fig. 3.8) were
submitted with the application and are part of the hearing file. Three-dimensional maps were
not submitted to the NRC. See Pelizza Letter at 2.

4. Surface elevations for all boreholes at all three sites.
| Surface elevations were not submitted to the NRC. See Pelizzaﬂ Letter at 2.
5. Excursion scenario modeling done by HRI staff for all three sites.
-HRI excursion scenario modeling was not submitted to the NRC. See Pelizza Letter at 2.

6. Supplement aquifer modeling for the Church Rock and Crownpoint sites [provide
“Church Rock and Crownpoint Aquifer Modeling Supplement,” dated October 19, 1993,
cited in the Mark Pelizza affidavit of September 8, 1998].

The Staff has not been able to locate the requested document in its files, but notes that the
document requested is listed as a reference in Appendix A of the HRI License. Documents
believed to be similar to the October 19, 1993 supplement are attached to the Pelizza Letter.
See Pelizza Letter at 2 and attachment. The Crownpoint worksheet was also submitted as part
of an October 15, 1996, HRI response that is already part of the hearing record. See id.

7. Description and findings of an NRC Staff solute-transport for radium-226
concentrations at Town of Crownpoint water wells supporting FEIS [Was the FEIS
discussion of groundwater;impacts at pages 4-47 through 4-49 based on the information
in William Ford’s memorandum to Robert Carlson, dated March 11, 19977]

Yes. Please note that the Staff does not agree with the assertion in item 7 that “[tlhe NRC
staff doubts that radium-226 concentrations will meet federal drinking water standards, let alone
baseline, following restoration at the Crownpoint site. See Joe Holonich letter to Susan Jordan
(July 17, 1997) at 2-3.”

8. Copies of three documents pertaining to restoration and license termination at
the Mobil Section 9 Pilot Project [referenced by NRC Staff Hydrologist William
Ford in his February 20, 1998 affidavit]

R. . [Mobil Alternative Energy, Inc., 1986] Letter from J. F. Cullen, Mobil Alternative
Energy, Inc., to Felix R. Miera, New Mexico Radiation Protection Bureau, dated
January 22, 1986, Restoration Progress Report, Crownpoint Section 9 Pilot, In
Situ Leach Plant [AN. 9808120141]

S. [Mobil Mining and Minerals Company, 1986] Letter from J. F. Cullen, Mobil
Mining and Minerals Company, to Gary Konwinski, NRC, dated November 14,
1986, forwarding Mobil Pilot In-Situ Leach Uranium Project restoration
declaration with four attachments. [AN. 8702060301]

V. [NRC Environmental Assessment for SUA-1479, Feb. 4, 1988] Letter to Jim
Analla, BIA, from Edward Hawkins, URFO, Reg. IV, NRC, dated February 4,
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1988 [AN. 8802230395], transmitting Draft Finding of No Significant Impact
Regarding A Termination of the Source and Byproduct Material License and
Environmental Assessment in Consideration of the Release of Source Material -
License SUA-1479 for Mobil Oil Corporation, Crownpoint, Section 9, In Situ Test
Project [AN. 8802230437]

Copies of the three documents are attached and will be added to the héaring file. (These
documents are part of the HRI docket and also available from the PDR.)

9. Post-restoration water quality data for Mobil Section 9 Pilot Project and Teton
Section 13 Pilot Test.

+Documents “S” and “V” in item 8, above, contain the requested data. Reference 13 in

" document “V” identifies “Mobil Oil Corporation, September 1987. Groundwater Restoration
Stability Results,” however, the Staff could not locate that reference. The Staff did locate and
is providing the following document (in Docket No. 40-8911) that contains data from stability
samples collected from November 1986 to April 1987 (and the document will be added to the
hearing file):

Letter from J. F. Cullen, Mobil Coal Producing Inc., to Thomas T. Olsen, NRC,
dated June 2, 1987. [AN. 8708240360]

10. Any NRC Staff, NRC contractor or licensee reports that evaluate the asserted
y efficiency of the vacuum drier/bag filter emission control system for the
yellowcake drier/bag filter emission control system for the yellowcake drier at the
central processing plant.

The only information the NRC used to evaluate the HRI vacuum dryer was provided with the
application. See FEIS at 4-74; Pelizza Letter at 2.

Attachment 2 is a supplemental HRI Hearing File Index, which includes the documents
identified above and updates the index to include other documents enclosed herewith.

Sincerely,

Counsel for NRC Staff
Enclosures: As stated

cc w/encls:  Peter Bloch, Presiding Officer OCAA

Thomas Murphy, Special Assistant PDR

Anthony Thompson _ SECY

Roderick Ventura ASLB Panel
Diane Curran Adjudicatory File

cc: w/o encls: Remainder of Service List



HRI, INC.

(A Subsidiary of Uranium Resources, Inc.)

2929 Coors Road NW ' 12750 Merit Drive P.O.Box 777
Suite 101 Suite 1020, LB 12 Crownpoint, New Mexico 87313
Albuquerque, N.M. 87120-2929 Dallas, Texas 75251 Telephone; (505) 786-5845
Telephone: (505) 833-1777 Telephone: (972) 387-7777 Fax: (505) 786-5555
Fax: (505) 833-0777 © Fax: (972) 387-7779

October 16, 1998

Mr. Bob Carlson

Project Manager

Office of Nuclear Material Safety & Safeguards
U.S. Nuclear Regulatory Comission

2 White Flint North

11545 Rockville, Pike

Mail Stop T-7J9

Washington, D.C. 20852

RE: New Mexico Environmental Law Center Information Request
Dear Mr. Carlson:

To follow-up on our telephone conversation of yesterday, I believe that most of the information
requested by NMELC can be found in the record as follows:

1. Structural cross-sections and structural contour maps - The cross sections described in the
Geraghty and Miller “Hydrodynamic Control” report are the same cross sections labeled as Figures 2.6-6
through 2.6-10 of the Churchrock Revised Environmental Report, March 1993 (Updated October 11,
1993), and labeled Figure 2.2-7 through 2.2-10 within the Crownpoint Project In-Situ Mining Technical
Report, June 12, 1992. Cross sections for the Unit 1 location, not referenced by Geraghty and Miller, are
within Appendix D-1 of the Unit I UIC Application and Technical Report, October 9, 1992. All of these
reports are part of the hearing record. No structure contour maps have been required or provided.

2. Driller’s logs - Monitor wells drilled at Churchrock Section 8 are CR1 through CR8 (n=8).
Monitor wells drilled at Crownpoint Section 24 are CP1 through CP10 (n=10). Geophysical logs of
monitor wells CR1 through CR6 along with logs from select exploration holes are duplicated on Figures
2.6-6 through 2.6-8 of the Churchrock Revised Environmental Report, March 1993. Geophysical logs of
monttor wells CP1 through CP10 along with logs from select exploration holes are duplicated on Figure
2.2-7 through 2.2-13 within the Crownpoint Project In-Situ Mining Technical Report, June 12, 1992.
Both of these reports are part of the hearing record. By having these cross-sections, Petitioners have log
copies that have photographically have been reduced to equal scale and will provide a more ready
comparison of geologic data than will full size logs of different scale.

Any more detailed analysis of exploration data as closely guarded proprietary information and
will not be made available. Additionally, as described in Section 8 of the COP, the geological analysis
and hydrological testing that is submitted after the wellfield installation is provided to regulators as
positive proof that the mine unit will perform as specified in the license. An infinite amount of drill
holes could not replace the confidence that is derived from the actual wellfield testing..



Letter to Bob Carlson

October 16, 1998

Page 2
3. Orebody maps — This information is not required by NRC and is not part of the hearing record.
In addition, as stated in #2 above, details of the subsurface orebody is not public information.

4. Surface elevation of boreholes — This information is not part of the hearing record and as stated
in #2 above, HRI will not agree to provide the exploration database. Therefore borehole surface
elevations serve no purpose.

5. Excursion scenario modeling - Petitioners have requested a copy of the software that has
been licensed to HRI to perform a variety of types of multiple well subsurface analysis at ISL locations.
This software is not part of the hearing record and is not available to the public unless they are willing to
pay license fees.

The software simply provides a user-friendly interface to conduct millions of calculations and
provide instantaneous visual results using well-known reservoir theory specified for ISL. The user
provides a given combination of input parameters such as well numbers, well patterns, well spacing,
permeability, formation thickness, flow rates, etc. HRI will provide licensing information so Petitioners
can purchase the software directly.

6. Supplement aquifer modeling for Churchrock and Crownpoint Sites dated October 19, 1993 ~ 1
have searched my files and have not been able to locate a copy of this correspondence. To the best of my
recollection the “Supplement” that Petitioners request are the mining sequence work sheets that were
referenced on page 4 of the Geraghty and Miller study that was transmitted to NRC the previous day. I
know of no other supplementary aquifer modeling that was done at that time. The mining sequence work
sheets are attached hereto. Note that the Crownpoint worksheet is also within the October 15, 1996
(Response to NRC Comments) Q2/78 that is part of the hearing record.

7. NRC solute-transport model — I understand that this information is to be distributed by NRC.

8. Copies of three Mobil references — I understand that this information is to be distributed by
NRC.

9. Teton and Mobil water quality data — I understand that this information is to be distributed by
NRC.

10. Vacuum drier/bag filter emission control system — HRI has described the Vacuum dryer that is

proposed for the Crownpoint project initially in § 3.2 of the Churchrock Project Environmental Report
dated 4-88 and most recently in the COP Rev. 2.0 § 2.5. Both of these reports are part of the hearing
record. The Vacuum dryer is widely used, off the shelf, zero emission technology. Petitioners, however,
they may wish to contact vendors and get additional information.

Please feel free to contact me with questions pertaining to this matter.

Mark S. Pelizza

Vice President

Health, Safety and Environmental Affairs
Cc: Tony Thompson
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PRODUCTION & RESTORATION SCHEDULE
FOR THE CHURCHROCK WELLFIELDS
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Attachment 2

HR! HEARING FILE INDEX
October 1998 Supplement

NRC PDR

DATE Accession Number DESCRIPTION

1/22/86 9808120141 Letter from J.F. Cullen, Mobil Alternative
Energy, Inc., to Felix R. Miera, New Mexico
Radiation Protection Bureau re: Restoration
Progress Report, Crownpoint Section 9
Pilot, In Situ Leach Plant

11/14/86 8702060301 Letter from J. F. Cullen, Mobil Mining and

Minerals Company, to Gary Konwinski,

NRC, forwarding Mobil Pilot In-Situ Leach

Uranium Project restoration declaration with
. four attachments.

6/2/87 8708240360 Letter from J. F. Cullen, Mobil Coal Producing Inc.,
to Thomas T. Olsen, NRC, dated June 2, 1987,
regarding restoration stability analyses.

2/4/88 8802230437 Letter to Jim Analla, BIA, from Edward
: Hawkins, URFO, Reg. IV, NRC, [AN.

8802230385], transmitting Draft Finding of
No Significant Impact.Regarding A
Termination of the Source and Byproduct
Material License and Environmental
Assessment in Consideration of the
Release of Source Material License

‘ ’ SUA-1479 for Mobil Oil Corporation,
Crownpoint, Section 9, In Situ Test Project

5/1/98 ‘Letter from Joseph J. Holonich, NRC, to Rennie
Cohoe, Navajo Nation Environmental Protection
Agency [response to NNEPA comments on FEIS]

5/20/98 Letter from Joseph J. Holonich, NRC, to Lynne
Sebastian, State Historic Preservation Officer, [re:
Determination of Effect for the Church Rock
Section 8 and Crownpoint Section 12 Portion
Historic Properties on Portions of the Crownpoint,
New Mexico Project]

5/20/98 Letter from Joseph J. Holonich, NRC, to James
Copeland, BLM [re: Historic Properties on Portions
of the HRI Uranium Mining Project Areas]
enclosing5/20/98 letter to Lynne Sebastian (above)



5/20/98

5/20/98

6/1/98

6/3/98

6/24/98

7/10/98

-o.

Letter from Joseph J. Holonich, NRC, to Alan S.
Downer, Navajo Nation Historic Preservation Dept.
[re: HRP's Uranium Mining Project, Church Rock
Section 17 - No Historic Properties Found]
enclosing 5/20/98 letter to Lynne Sebastian

Letter from Joseph J. Holonich, NRC, to Jenni

.Denetson, BIA [re: Historic Properties on Portions

of the HRI Uranium Mining Project Areas]
enclosing 5/20/98 letter to Lynne Sebastian

Letter from Jerrold E. Crockford, BLM, to
Robert Carlson, NRC [re: effect on cultural
resources] '

Letter from Glenna Dean, NM Office of
Cultural Affairs, to Joseph Holonich, NRC
[re: effect on cultural resources]

Letter from Peter T. Noyes, Navajo Historic
Preservation Department, to Joseph J. Holonich,
NRC [re: approval per Navajo Nation Cultural
Resources Protection Act for Navajo Lands])

Letter from Joseph J. Holonich, NRC, to Richard F.
Clement, HRI [Responses to Staff’s National
Historic Preservation Letters Dated May 20, 1998]
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Mobil Alternative Energy Inc.

DENVER. COLORADO 80217

January 22, 1986

Mr. Felix R. Miera, Program Manager 7 i
Uranium Licensing Section i
Radiation Protection Bureau \{ JAN 2 71386 i '
Environmental Improvement Division L —

P. 0. Box 968
Santa Fe, New Mexico 87504 RADIATION PROTECTION BUREAU

e

RESTORATION PROGRESS REPORT
CROWNPOINT SECTION 9 PILOT
‘ IN SITU LEACH PLANT
Dear Mr. Miera:
The purpose of this letter is to prdvide the New Mexico Environmental Improve-
ment Division and the Bureau of Land Management with an update on Mobil's

restoration efforts at the Crownpoint Section 9 Pilot In Situ Leach Test Site.

Restoration Activities

Hydrogen Sulfide Injection: The procedure of injecting H,S into the wells
which was begun May 1, 1984 and described in the 1984 Res%oration Progress
Report was continued in early 1985. The final H,S injection was completed
March 18, 1985. The H,S treated wells continued“to be sampled and
monitored at intervals of once every two to four weeks. Produced waters

. were analyzed for pH, U,0g, and molybdenum.

After final H,S injection, the wells were allowed to sit inactive to allow
time for the 5hemica] reactions to occur and were periodically sampled.
Of the 13 wells treated, the September 1985 laboratory analysis (Attach-
ment 6) shows that molybdenum concentration has decreased in 10 wells and
increased in 3 wells. The well field average for molybdenum has decreased
from 7.7 mg/1 in September 1984 and 10.4 mg/1 in December 1984 to 4.8 mg/]
in September 1985. Eight of the wells were below the NMWQCC standard for
- molybdenum in the September 1985 sampling compared to two wells below the
standard in the September 1984 sampling.

Well Maintenance Program: A well maintenance program was begun in October
1985 with the approval of the State Engineer's Office. This program
consisted of cleaning out the wells, and acidizing selected wells in
preparation for the next phase of restoration. The selected wells were
Numbers 211, 215, 216, 217, and 220. The acidizing work consisted of
spotting a 15% hydrochloric acid solution in perforated zones of the
selected wells to redevelop the perforations. After allowing sufficient
time for redevelopment of the perforations, the acidic waters were removed
from the wells. The static water level quickly returned to normal,

Qo ARID AU



Mr. Felix R. Miera
January 22, 1986 ¢
Page 2 :

indicating successful redevelopment of the perforations. A pump test to
help define the remainder of the restoration program is scheduled for
early 1986.

Sample Analyses - Results to Date: Field assays of the production stream
"corresponding to cumulative gallons produced since October 1, 1980 are
shown in Attachment 1. Attachments 2, 3, and 4 are graphic presentations
of molybdenum data and the majority of the other data in Attachment 1.

A1l six parameters of concern have shown very significant drops in concen-
tration since the beginning of restoration efforts and several parameters
continue to decrease in concentration as restoration efforts proceed.
Reduction in parameter concentrations range from a high of 99.8% for
uranium to 78% for bicarbonate (see Attachment 1).

With respect to trace metals and other minor constituents, the September
1985 analytical data (see Attachments 5 and 6) show the average concen-
tration in the well field are below the New Mexico Standards (Section
3-103 NMWQCC Regulations) for all parameters except molybdenum. Molybde-
num, which was approximately 80 mg/1 at the start of restoration, has been
reduced approximately 94%, based on the September 1985 sampling. Eight of
the thirteen wells sampled were at or below the 1.0 mg/1 standard compared
to three at or below the standard in the September 1984 sampling.

Radiometric data (see Attachment 6) was also secured in the September 1985
sampling. The activity levels for these parameters have shown significant
decreases since the beginning of restoration. The combined radium 226 and
228 concentration was at a 37.4 £ 2 pCi/1 level, which is slightly above
the September 1984 level and Section 3-103 NMWQCC Standards, but well
within the naturally occurring range (0.0 + 2.7 to 89.4 pCi/1) observed
during baseline water quality sampling at the Section 9 Pilot Site loca-
tion. Percent reductions in radiometric activity levels are shown in
Attachment 7.

In summary, the data available at this time demonstrate that 25 of 27
pertinent parameters listed in Section 3-103 of the NMWQCC Regulations are
Tess than levels specified in the Regulations. The radium 226 and 228
parameter is slightly above the standard, but consistent with baseline
water quality values. Molybdenum concentration is also above the stan-
dard, but it has been reduced approximately 37% from the September 1984
value. This reduction in molybdenum concentration can be attributed to
the utilization of H,S as a reductant and allowing time for the chemical
reactions related to“the use of H,S to occur. Ue feel we have been
diligent in trying to reduce mo]ygdenum concentrations and have shown
marked improvement over previous results.

Individual Well Variations: As stated in previous reports, there. have
been variations in parameter concentrations in different wells, most




Mr.

Felix R. Miera

January 22, 1986
Page 3

markedly with respect to molybdenum. In comparing the September 1984
sampling results with September 1985 sampling results, two wells show
molybdenum increases with only one of any significance. The elevated
level of molybdenum in several wells is believed to be related to both the
amount of naturally occurring molybdenum in the formation at that particu-
lar location and the degree of sweep efficiency at that location during
restoration efforts. However, wells have begun to show decreases in
molybdenum levels due to the use of HZS as a reductant.

USGS Observation Well No. 9U-277: Clean up of Well No. 9U-277, related to
molybdenum concentration, was completed since the last restoration pro-
gress report. Molybdenum levels decreased from 3.2 mg/1 in December 1984
to less than 0.2 mg/1 in June 1985 and have remained at this low level
through November 1985.

Future Restoration Plans

Following the pump test of the well field previously mentioned, a ground
water sweep restoration method is scheduled to be employed. It is Mobil's
intention to continue restoration efforts based on ground water hydraulic
principles rather than ground water chemistry due to the less than expect-
ed success of the HZS injection program.

We appreciate your cooperation throughout our restoration efforts and the
granting of the necessary approvals that have allowed us to use a variety of
restoration techniques in our effort to achieve complete restoration of the
affected portion of the aquifer. We look forward to your continued
cooperation.

If you have any questions, please contact me at (303) 293-6300.

Very truly yours,

T War_

DGGANEY/jrh:212/c J. F. Cullen
Attachments - Engineering Manager



ATTACHMENT 1

PRODUCTION STREAM FIELD ASSAYS

jrh212

Cumulative
Gallons
Produced Since u,0 Ca
October 1, 1980 apﬁ ppm
- 145 320
374,762 142 326
736,639 132 317
1,088,626 125 304
1,373,375 103 280
1,707,067 106 231
2,075,608 97 276
2,425,021 101 291
2,721,818 89 282
3,061,598 72 277
3,446,723 72 306
3,791,287 62 310
4,117,896 58 282
5,007,311 48 228
5,384,308 42 235
5,757,729 40 193
6,126,444 34 157
6,362,630 32 156
10,278,269 26 93
13,833,820 4 55
34,361,987 0.54 38
44,036,014 0.42 18
58,332,122 0.59 19
59,173,469 0.28 46
% Reduction in ‘
Concentration 99.8% 86%
DGG12/85

So NCO Na ci
PPé PP';z pprm ppn
1176 1005 - 1600 1671
1150 1023 1650 1671
1275 915 1620 1548
1175 874 1510 1656
1150 769 1850 1760
1100 800 1780 1795
1100 781 1510 1755
1050 737 1580 1728
1075 683 1640 1714
1150 683 1470 1678
975 698 1710 1860
925 612 1730 1800
975 585 1520 1787
977 622 1506 1639
902 617 1460 1405
866 649 1449 1213
787 634 1070 1010
775 610 1130 a78
578 552 581 559
348 415 379 174
43 122 156 150
69 183 181 101
81 173 163 115
85 225 141 101
93% 78% 92% 94%
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ATTACHMENT 2

CALCIUM, URANIUM, MOLYBDENUM RESTORATlON
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CONCENTRATION, PPM
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ATTACHMENT 3 -

SODIUM, SULFATE RESTORATION
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CONCENTRATION, PPM

ATTACHMENT 4

CHLORIDE RESTORATION
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~ ATTACHMENT 5

| Comparison of Parameter Concentrations for Production Stream Versus New Mexico
Standards for Ground Water of 10,000 mg/1 TDS Concentration or Less,

(Samples Taken September 4, 1984 and September 16, 1985)

Production Stream
1433 Days of

Production Stream
1810 Days of

Operation "~ Operation
New Mexico Section 9 Section 9
Standard Pilot Leach - Pilot Leach
Parameter (mg/1) {mg/1) (mg/1)
Alurtinum 5.0 <0.5 <0.5
Arsenic 0.1 0.057 0.032
Barium 1.0 0.26 0.22
Boron 0.75 0.1 0.22
Cadmium 0.01 <0.005 < 0.007
Chloride 250.0 115.0 101.0
Chromium 0.05 0.007 0.011
Cobalt 0.05 <0.02 0.026
Copper 1.0 < 0.005 0.012
Cyanide 0.2 <0.005 <0.007
Fluoride 1.6 <0.5 < 0.5
Iron 1.0 0.06 0.37
Lead 0.05 <0.005 < 0.006
Manganese 0.2 0.048 0.096
Molybdenum 1.0 7.65 4,80
Mercury 0.002 <0.0001 <0.0001
Nickel 0.2 0.02 <0.02
Nitrate 10.0 0.94 <0,05
pH* 6-9 8.4 8.2
Phenols 0.005 <0.002 0.004
Radium-226 and -228 30.0 pCi/l 34,1 £2 37.4 2
Selenium 0.05 0.017 0.032
Silver 0.05 <0.005 < 0.006
Sulfate 600.0 81.5 85.0
TDS 1000.0 479.0 517.0
Uranium 5.0 0.59 0.28
Zinc 10.0 0.027 0.030

* Dimensionless (Units)

DGG12/85
jrh212
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Accu-Labs Reseérch, Inc.

11485 W. 48th Avenue Wheat Ridge. Colorado 80033

(303) 423-2766

November 4, 1985
Page 1 of 2

Mr. Joe Sciba

Mobil 011 Corp.

P.0. Drawer F
Crownpoint, NM 87313

RE: 8752-20717-2

Date Samples Rec'd 9-30-85

ALR Designation
Sponsor Designation

Determination: mg/L

Arsenic, dissolved
Barium, dissolved
Cadmium, dissolved
Chromium, dfssolved
Cyanide

Fluoride

Lead, dissolved
Mercury, total
Nitrate (as N)
Selenium, dissolved
Sitver, dissolved
Chloride

Copper, dissolved
Iron, dissolved
Manganese, dissolved
Phenols

Sulfate (as S04)
TDS (at 180°C)
Zinc, dissolved

pH |
Aluminum, dissolved

- Boron

Cobalt, dissolved
Molybdenum, dissolved
Nickel, dissolved
Conductivity, umhos/cm

REPORT OF ANALYSIS

8752-20717~2-1
208
9-23-85

ATTACHMENT 6
Page 1 of 12

8752-20717-~2-2
210
9-23-85




ATTACHMENT 6
Page 2 of 12

Accu-Labs Research, Inc.

November 4, 1985
Page 2 of 2

Mr. Joé Sciba
Mobil 011 Corp.

. RE: 8752-20717-2
Date Samples Rec'd 9-30-85

REPORT OF ANALYSIS

ALR Designation 8752-20717-2-1 8752-20717-2~2
Sponsor Designation 208 210
9-23-85 9-23-85

Determination: mg/L

Sodium, dissolved 200 97
Calcium, dissolved 69 1.8
Magnesium, dissolved 2.5 0.06
Potassium, dissolved 1.8 : 0.4
Carbonate (as C0,) . <5 : <5
Bicarbonate (as ac03) : 340 240
Silica (as §i0,) 53 19

These samples are scheduled to be disposed of 30 days after the date of this
report. ,

n C.C
athy ns
: Water Laboratory
CC/dn Supervisor
dh '



Accu-Labs Research, Inc.
11485 W. 48th Avenue Wheat Ridge, Colorado 80033

A (303) 423-2766

October 24, 1985
Page 1 of 6

Mr. Joe Sciba

Mobi1 011 Corp.

P.0. Drawer F
Crownpoint, NM 87313

RE: 8752-20647-11
Date Samples Rec'd 9-19-85
REPORT OF ANALYSIS

ALR Designation 8752-20647-11-1 8752-20647-11-2 8752-20647-11-3 8752-20647-11-4 8752-20647-11-5
Sponsor Designation 209 211 212 213 214
9-16-85 9-16-85 9-16-85 9-16-85 9-16-85
Determination: mg/L
Arsenic, dissolved 0.006 0.18 0.007 <0.005 0.011
Barium, dissolved <0.2 0.2 <0.2 0.2 <0.2
Cadmium, dissolved <0.005 0.008 <0.005 0.005 <0.005
Chromium, dissolved 0.013 0.010 0.010 ' 0.010 0.010
Cyanide <0.005 <0.005 <0.005 <0.005 <0.005
Fluoride <0.5 <0.5 <0.5 <0.5 <0.5
Lead, dissolved <0.005 0.005 - 0.009 <0.005 <0.005
Mercury, total <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Nitrate (as N) <0.05 <0.05 <0.05 <0.05 <0.05
Selenfum, dissolved <0.005 0.15 0.018 <0.005 <0.005
" Silver, dissolved <0.005 0.014 <0.005 ) <0.005 0.006
Chloride 88 - 190 4 70 87
Copper, dissolved 0.007 0.032 0.020 0.008 0.008
Iron, dissolved 0.07 1.6 0.12 0.11 0.63
Manganese, dissolved 0.14 0.36 <0.005 0.063 : <0,005
Phenols <0.002 0.002 0.005 <0.002 0.005
Sul fate (as SO4) 87 130 51 120 <5

TDS (at 180°C) 570 750 270 540 ' 320

21 30 ¢ 3begq
9 LIN3WHOVLLY



October 24, 1985
Page 2 of 6

Mr. Joe Sciba
Mobi1 011 Corp.

RE: 8752-20647-11
Date Samples Rec'd 9-19-85

ALR Designation 8752-20647-11-1

REPORT OF ANALYSIS

8752-20647-11-2 8752-20647-11-3 8752-20647-11-4 8752-20647-11-5

Accu-Labs Research, Inc.

Sponsor Designation 209 211 212 213 214

9-16-85 9-16-85 9-16-85 9-16-85 9-16-85
Determination: mg/L
Zinc, dissolved 0.027 0.028 0.037 0.015 0.027
pH 8.4 7.9 8.7 8.0 10.3
Aluminum, dissolved <0.5 <0.5 <0.5 <0.5 <0.5
Boron ' 0.2 0.2 0.3 0.2 0.3
Cobalt, dissolved 0.03 0.04 0.04 <0,02 0.02
Molybdenum, dissolved 0.20 35 0.30 0.47 0.60
Nickel, dissolved <0,02 <0,02 <0,02 <0.02 <0.02
Conductivity, pmhos/cm 940 1100 520 1200 1100
Sodjum, dissolved 140 150 120 160 140
Catcium, dissolved 52 80 3.9 43 2.6
Magnesium, dissolved 0.82 3.2 0.23 0.75 <0.05
Potassium, dissolved 1.2 1.5 1.1 1.2 0.8
Carbonate (as C04) 6 <5 16 <5 110
Bicarbonate (as aC03) 310 150 220 310 <5

92 22 50 32

S1lica (as Si0,) 50

21 30 y 3beg
9 INIWHOVLLY



October 24, 1985
Page 3 of 6

Mr. Joe Sciba
Mobil 011 Corp.

RE: 8752-20647-11

Date Samples Rec'd 9-19-85

ALR Designation
Sponsor Designation

Determination: mg/L

Arsenic, dissolved
Barium, dissolved
Cadmium, dissolved
Chromium, dissolved
Cyanide

Fluoride

Lead, dissolved
Mercury, total
Nitrate (as N)
Selenium, dissolved
Silver, dissolved
Chloride

Copper, dissolved
Iron, dissolved
Manganese, dissolved
Phenols

Sulfate (as SO4)
TDS (at 180°C)

8752-20647-11-6 8752-20647-11-7 8752-20647-11-8

REPORT OF ANALYSIS

Accu-Labs Research, Inc.

8752-20647-11-9

8752-20647-11-10

215 216 217 218 219
9-16-85 9-16-85 9-16-85 9-16-85 9-16-85
0.074 0.025 0.059 <0.005 0.006

<0.2 <0.2 0.2 0.2 <0.2
0.009 0.008 0.014 <0.005 0.011
0.010 0.010 0.015 0.010 0.020
<0.005 <0.005 0.061 <0.005 <0.005
0.6 <0.5 0.5 <0.5 0.5
<0.005 <0.005 <0.005 <0.005 0.005
<0.0001 <0.0001 <0.0001 <0.0001 <0.0001
<0.05 <0.05 <0.05 <0.05 <0.05
0.012 0.028 0.11 0.054 <0.005
<0.005 <0.005 0.005 <0.005 <0.005
110 210 190 10 180
0.010 0.009 0.031 <0.005 0.006
0.33 1.4 0.19 0.05 0.05
0.036 0.20 0.16 0.008 0.042
0.002 0.016 <0,002 <0.002 <0.002
160 72 59 46 120
660 640 620 270 700

21 40 G abey
9 INIWHOVLILY



' ‘ Accu-Labs Research, Inc.

October 24, 1985
Page 4 of 6

Mr. Joe Sciba
Mobi1 011 Corp.

RE: 8752-20647-11 ,
Date Samples Rec'd 9-19-85 4
' ‘ REPORT OF ANALYSIS

ALR Designation 8752-20647-11-6 8752-20647-11-7 8752-20647-11-8 8752-20647-11-9 8752-20647-11-10
Sponsor Designation 215 216 217 218 219
9-16-85 9-16-85 9-16-85 9-16-85 9-16-85
Determination: mg/L
Zinc, dissolved 0.032 0.043 0.032 0.029 0.032
pH 8.6 9.0 8.5 8.4 7.7
Aluminum, dissolved <0.5 <0.5 <0.5 <0.5 <0.5
Boron 0.2 0.2 0.2 0.2 0.2
Cobalt, dissolved 0.03 <0.02 <0.02 <0,02 0.04
Molybdenum, dissolved 1.1 3.7 12 0.52 0.16
Nickel, dissolved <0.02 _ <0,02 <0.02 <0.02 <0.02
Conductivity, pmhos/cm 1200 1000 1100 520 1100
Sodium, dissolved 130 180 130 110 - 140
Calcium, dissolved 86 56 92 5.5 100
Magnesium, dissolved 0.81 2,0 0.96 0.11 2.2
Potassium, dissolved 1.0 1.3 1.0 0.4 1.2
Carbonate (as CO4) 12 12 10 <5 <5
Bicarbonate {as ac03) 220 170 250 250 240
Silica (as 5102) 59 71 210 18 140

21 30 g abey
QO INFWHIYI Y



October 24, 1985
Page 5 of 6

Mr. Joe Sciba
Mobil1 011 Corp.

RE: 8752-20647-11

Date Samples Rec'd 9-19-85

ALR Designation
Sponsor Designation

Determination: mg/L

Arsenic, dissolved
Barium, dissolved
Cadmium, dissolved
Chromium, dissolved
Cyanide

Fluoride

Lead, dissolved
Mercury, total
Nitrate (as N)
Selenium, dissolved
Silver, dissolved
Chloride

Copper, dissolved
Iron, dissolved
Manganese, dissolved
Phenols

Sulfate (as SO4)
TDS (at 180°C)

REPORT OF ANALYSIS

8752-20647-11-11
220
9-16-85

0.024
<0.2
<0.005

0.014
<0.005
<0.5

0.017

0.0001
<0.05

0.009
<0,005

31
<0.005

0.08
<0.005

0.003

89

350

Accu-Labs Research, Inc. “

21 30 ([ 3bey
9 INIWHOVLLY



. . | Accu-Labs Research, Inc.

October 24, 1985
Page 6 of 6

Mr. Joe Sciba
Mobi1 011 Corp.

RE: 8752-20647-~11
Date Samples Rec'd 9-19-85
REPORT OF ANALYSIS

ALR Designation 8752-20647-11-11
Sponsor Designation 220
9-16-85
Determination: mg/L
Zinc, dissolved 0.029
pH 8.2
Aluminum, dissolved <0.5
Boron 0.2
Cobalt, dissolved 0.02
Molybdenum, dissolved 1.7
Nickel, dissolved <0,02
Conductivity, umhos/cm 640
Sodium, dissolved 140
Calcfum, dissolved 6.7
Magnesium, dissolved , 0.18
Potassfum, dissolved 0.7
Carbonate (as C0,) <5
Bicarbonate (as ﬂco3) _ 220
Silica (as S10,) 25
These samples are scheduled to be disposed of 30 days after the date of this report.
athy rns
CC/dthL/ Water Ldboratory ’

cc: John Kauffman : Supervisor

21 40 g abed
9 IN3WHIVLLY



N

Accu-Labs Research,'lnc.

11485 W. 48th Avenue Wheat Ridge. Colorado 80033

(303) 423-2766

November 5, 1985
Page 1 of 1

Mr. Joe Sciba

Mobil 0i1 Corp.

P.0. Drawer F
Crownpoint, NM 87313

RE: 8752-20717-2

Date Samples Rec'd 9-30-85

REPORT OF ANALYSIS

ALR Designation
Sponsor Designation

Determination: pCi/L

Uranium (as U),
dissolved, mg/L
Radium-226, dissolved,
t+ counting error*
Radium-228, dissolved,
+ counting error*
Combined Ra-226 and Ra-228,
t+ counting error*
Gross Alpha, dissolved,
+ counting error*
Gross Beta, dissolved,
t+ counting error*
Lead-210, dissolved,
t counting error*
Thorium-230, dissolved,
t counting error*

8752-20717-2-1
208
9-23-85

Page 9 of 12

8752-20717-2-2
210
9-23-85

0.12

90 + 4
0.4 £ 1.7
90 ¢ 4
250 = 30

84 + 8 |

17 ¢ 2
0.0 £ 0.1

0.10
1.7 £ 0.8
14115
3.1¢ 1.7
150 ¢ 20

39+ 4

9 x2
0.1 % 0.1

*variability of the radioactive. disintegration process (counting error)

at the 95% confidence level,

1.960.

These samples are scheduled to be disposed of 45 days after the date of

this report.

BS/dh

S D

Bud Summers

Radiochemistry

Supervisor



Accu-Labs Research, Inc.

A (303) 423-2766

11485 W. 48th Avenue Wheat Ridge. Colorado 80033

October 25, 1985
Page 1 of 3

Mr. Joe Sciba

Mobf1 011 Corp.

P.0, Drawer F
Crownpoint, \M 87313

RE: 8752-20647-11
Date Samples Rec'd 9-19-85

REPORT OF ANALYSIS

ALR Designation

8752-20647-11-1 8752-20647-11-2 8752-20647-11-3 8752-20647-11-4 8752-20647~11-5

Sponsor Designation 209 211 212 213 214
- 9-16-85 9-16-85 9-16-85 9-16-85 9-16-85

Determination: pCi/L

Uranium (as U), »

dissolved, mg/L 0.18 0.36 0.55 0.36 0.044
Combined Ra-226 and Ra-228,

t+ counting error* 55 ¢+ 3 87 ¢+ 12 4,5 + 1.2 3222 i.8 £ 1.1
Radium-226, dissolved, '

t+ counting error* 54 + 3 85 ¢+ 12 3.6 £+ 0.8 32+ 2 1.2 £ 0.5
Radium-228, dissolved,

+ counting error* 1.0 £ 0.9 1.7 ¢ 1.2 0.9 ¢ 0.9 0.5 ¢+ 0.8 0.6 £+ 1.0
Gross Alpha, dissolved, :

¢+ counting error* 350 £ 30 770 ¢ 40 770 £ 30 540 t 30 68 ¢ 10
Gross Beta, dissolved,

+ counting error* 130 ¢+ 10 250 ¢+ 10 160 + 10 130 ¢ 10 200t 4
Lead-210, dissolved, -

t+ counting error* 27 £ 4 38 t4 -0.5 ¢+ 2.8 . 0.9 ¢+ 3.0 0.7 £ 2.5
Thorium=-230, dissolved,

+ counting error* -0.3 £ 0.4 0.0 ¢+ 0.1 0.1 ¢+ 0.1 0.0 £ 0.1 0.0 £ 0.1

21 40 Q1 8beq
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October 25, 1985
Page 2 of 3

Mr. Joe Sciba
Mobil 011 Corp.

RE: 8752-20647-11

Date Samples Rec'd 9-19-85

ALR Designation
Sponsor Designation

REPORT OF ANALYSIS

Accu-Labs Research, Inc.

8752-20647-11-6 8752-20647-11-7 8752-20647~-11-8 8752-20647-11-9 8752-20647-11-10

Determination: pCi/L

Uranium (as U),
dissolved, mg/L
Combined Ra-226 and Ra-228,
t+ counting error*
Radium-226, dissolved,
+ counting error*
Radium-228, dissolved,
t counting error*
Gross Alpha, dissolved,
t counting error*
Gross Beta, dissolved,
t counting error*
Lead-210, dissolved,
%+ counting error*
Thorium-230, dissolved,
t counting error*

215 216 217 218 219
9-16-85 9-16-85 9-16-85 9-16-85 9-16-85
0.57 0.36 0.20 0.33 0.29
68 ¢+ 3 26 £+ 9 58 £ 4 5.5 £ 1.3 38 +3
66 ¢ 3 26 £ 9 56 ¢ 4 5.4 £ 1.0 8 +3
1.9 ¢+ 0.8 -0.1+1.0 18 +1.0 0.1+ 0.8 0.1 ¢ 0.8
740 ¢ 40 530 + 30 490 t 30 450 i 20 350 ¢ 30
260 ¢ 10 130 £ 10 130 ¢+ 10 100 ¢ 10 100 ¢ 10
20 + 4 9.6 ¢+ 3.2 4,3 £ 3.2 16 ¢+ 3 12 ¢+ 4
0.3 £ 0.1 0.0 £ 0.1 0.9 ¢+ 0.3 0.4 £ 0.2

0.1 ¢+ 0.1

21 30 11 3beg
Q INTWHIY! 1Y



October 25, 1985
Page 3 of 3

Mr. Joe Sciba
Mobil 011 Corp.

RE: 8752-20647-11
Date Samples Rec'd 9-19-85

ALR Desfgnation
Sponsor Designation

Determinatfon: pCi/L

Uranium (as U),
dissolved, mg/L
Combined Ra-226 and Ra-228,
t counting error*
Rad{um-226, dissolved,
t counting error*
Radfum-228, dissolved,
t counting error*
Gross Alpha, dissolved,
t counting error*
Gross Beta, dissolved,
t counting error*
Lead-210, dissolved,
t counting error*
Thorium=230, dissolved,
t counting error*

REPORT OF ANALYSIS

8752-20647-11-11
220
9-16-85

3

Accu-Labs Research, Inc.

0.20

17 £ 2

16 £ 2
0.9 + 0.9
600 t 30
250 ¢ 10
140 ¢ 10

20 £ 2

*Variability of the radfoactive disintegration process (counting error) at the 95% confidence Tevel, 1.960.

These samples are scheduled to be disposed of 45 days after the date of this report.

BS/dh L

cc: John Kauffman

V\«Q

Bud Summers
Radfochemistry
Supervi sor

21 40 21 abed
Q NIV T W



Date.
Sampled

10/08/80
10/28/80
11/18/80
12/03/80
01/29/81
02/04/81
05/06/81
07/15/82
09/04/84
09/16/85

% Reduction
in Activity

Level

DGG 12/85
jrh:212

ATTACHMENT 7

PRODUCTION STREAM SAMPLES - RADIOMETRICS

Gross

Alpha

pCi/l
88,000 + 700
52,500 + 800
48,700 + 1,000
39,100 = 900
8,700 + 200
7,800 ¢ 200
5,300 + 100
386 * 30
510 = 30
470 + 30

99%

Gross
Beta
pCi/l
57,200 + 1,300
31,800 = | 500
31,100 + 300
32,100 + 600
4,200 + 100
2,700 + 100 |
1,300 + 100
149 = 10
120 = 10
140 + 10
99%

Ra-226 Ra-228
Dissolved Dissolved
pCi/1l pCi/i
200 * 30 5.8 1.5
49 + 7 0.5+ 1.4
140 = 10 1.8 + 0.8
68 * 12 1.2 + 1.0
52 + 7 2.1+1.4
38+ 6 0.5 + 3.8
36 + 6 0.7 =+ 1.4
26 + 3 0.7 + 1.4
34 + 3 0.4 + 0.7
37 + 4 0.9 + 1.0
82% 84%
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| PETuRy ORIGINAL 1, Py 4
Is Company o sor o -

DENVER COLOHADO A02 "

¢ Mobil Min

A DMISION OF
MOBI. UL CORPORATION

November- 14, 1986

Mr. Gary Konwinski

Project Manager

U. S. Nuclear Regulatory Commission
Region 1V

P. 0. Box 25325

Denver, Colorado 80225

‘ Dear Mr. Konwinski:

In accordance with the provisions and stipulations to the Interim Mining and
Reclamation Plan for the Pilot testing of in-situ uranium leaching near
Crownpoint, New Mexico, please be advised that Mobil herein declares that
restoration of the mining zone is complete. All water quality parameters are
returned to a level consistent with the prescribed restoration standards.

' As support for our restoration declaration, attached are:

0 Currént water quality based on samples taken during September,
1986 (Attachment 1).

(o} Historical annual water quality prior to development (Attachment 2)
and through production and restoration (Attachment 3).

. 0 A production and restoration hi’story of the project (Attachment 4).

To demonstrate the completeness of restoration, Mobil proposes to enter a
nine (9) month "stability period". During this period samples will be taken
monthly in accordance with Appendix "A".

Mobil proposes to begin the "stability period" during November, 1986. Please
contact me if you need any additional information and to select a mutually

agreeab]e date—to~obtrhT1ﬁ?‘? itial samples.

;o
.'. . (JJO/'Z k‘l Ver ' ] .
: ‘ ru ours,
P ; y yy
il
o \
L . .*“.____f‘_ | .
' 8702050301 861114 J. .o Cullen |
PCR  ADOCK 04008911 Manager Technical Services
B PDR .

JFC:sdm: 29

cc: Kevin Lambert
John Andrews o e L h’?’- //L/




DENVER COLORADS 8.7 "

Mobil Mining And Minerals Company STV

A OWVISION 8
MOBIL OIL CORPORA™.Ovy

November 14, 1986

Mr. Kevin Lambert

Environmental Improvement Division
Grandwater and Hazardous Waste Bureau
P. 0.. Box 968, Crcwn Building

Santa Fe, New Mexico 87504-0968

MOBIL PILOT IN-SITU LEACH
URANIUM PROJECT, CROWNPOINT, NM

Dear Mr. Lambert:

In accordance with the provisions and stipulations to the Interim Mining and
Reciamation Plan for the Pilot testing of in-situ uranium leaching near
Crownpoint, New Mexico, please be advised that Mobil herein declares that
restoration of the mining zone is complete. All water quality parameters are
returned to a level consistent with the prescribed restoration standards.

As suppoft for our restoration declaration, attached are:

0 Current water quality based on samples taken during September,
1986 (Attachment 1).

) Historical annual water quality prior to development (Attachment 2)
and through production and restoration (Attachment 3).

0 A production and restoration history of the project (Attachmeﬁt 4).

. ~ To demonstrate the completeness of restoration, Mobil proposes to enter a
nine {9) month "stability period". During this period samples will be taken
monthly in accordance with Appendix "A".

Mobil proposes to bégin the "stability period" during November, 1986. Please
contact me if you need any additional information.

Very truly yours,

J. F. Cullen
Manager Technical Services
JFC:sdm .28

cc: Gary Xonwinski
John Anarews

1 s At s



Mobil Mining And Minerals Company

DENVES COLORALC B,

A DENSON OF
MOBIL On CORPLBA™ 0,

‘November 14, 1986

Mr. John M. Andrews, Jr.

U. S. Department Interior
Geological Survey Conservation Div.
P. 0. Box 26124

Albuquerque, NM 87125

MOBIL PILOT IN-SITU LEACH
URANIUM PROJECT, CROWNPOINT, NM

Dear Mr. Andrews:

In accordance with the provisions and stipulations to the Interim Mining and
Reclamation Plan for the Pilot testing of in-situ uranium leaching near
Crownpoint, New Mexico, please be advised that Mobil herein declares that
restoration of the mining zone is complete. A1)l water quality parameters are
returned to a level consistent with the prescribed restoration standards.

As support for our restoration declaration, attached are:

o} Current water quality based on samples taken during September,
1986 (Attachment 1).

o) Historical annual water quality prior to development (Attachment 2)
and through production and restoration (Attachment 3).

o) A production and restoration history of the project (Attachment 4).
‘ To demonstrate the completeness of restoration, Mobil proposes to enter a
nine (9) month "stability period". During this period samples will be taken

monthly in accordance with Appendix "A",.

Mobil proposes to begin the "stability period" during November, 1986. Please
contact me if you need any additional information. .

Very truly yours,

J. F. Cullen
Manager Technical Services
JFC:sdm:30

cc: Kevin Lambert
Gary Konwinski




ATTACHMENT 1

Current Water Quality - Crownpoint Section 9 Wellfield

Chemical Constituent

" Aluminum, dissolved
Arsenic

Barium

Boron

Cadmium

Chloride

Chromium

Cobalt, dissolved
Copper, dissolved

- Cyanide’ '
Fluoride

Iron, dissclved
Lead, dissolved
Manganese, dissolved
Molybdenum, dissolved
Mercury, total
Nickel, dissolved
Nitrate (as N)

PH

Phenols

Combined Ra-226 & 228
Selenium, dissolved
Silver, dissolved
Sulfate {as S04)

TDS (at 180 C)
Uranium (as U)

Zinc, dissolved

gjlls

September 1986

New Mexico Restoration 1986

Standard Standard Average
mg/liter’ mg/liter mg/liter
5.0 5.0 0.808
0.1 0.1 0.014
1.0 1.0 0.277
0.75 0.75 - 0.238
0.01 0.036 ' 0.006
250.0 250.0 54.538
0.05 0.074 0.005
0.05 0.05 0.021
1.0 1.0 0.008
0.2 0.780 <0.005
1.6 1.6 <0.5
1.0 5.50 0.146
0.05 0.063 0.016
0.2 0.456 0.035
1.0 1.0 1.118
0.002 0.002 0.0003
0.2 0.2 0.022
10.0 10.0 0.556
6 to 9 6 to 9 9.062
0.005 0.047 0.008
30.0 97.2 59.939
0.05 0.05. 0.006
0.05 0.05 <0.005
600.0 600.0 47.615
1000.0 1000.0- : 356.154
5.0 5.0 0.319
10.0 10.0 0.039




11485 W. 48th Avenue Wheat Ridge. Colorado 80033 -
(303) 423-2766

& Accu-Labs Researc’,lnc. | '

October 24, 1986
Page 1 of 4

Mr. Joe Sciba '
Mobil 011 Corporation
P.0,. Drawer F

Crownpoint, NM 87313

RE: 8752-22793-8
Date Samples Rec'd 9-25-86

REPORT OF ANALYSIS

ALR Designation 8752-22793-8-1 8752-22793-8-2 B8752-22793-8-3  8752-22793-8-4 8752-22793-8-5
Sponsor Designation 208 209 210 211 212
9-22-86 9-22-86 9-22-86 9-22-86 9-22-86
Determination: mg/L ‘ )
Arsenfc, dissolved <0.005 0.007 0.029 .. 0.025 0.005
Barium, dissolved <0.2 <0.2 <0.2 <0.2 - <0.2
Cadmium, dissolved <0.005 <0.005 <0.005 <0.005 <0,005
Chromium, dissolved 0.007 <0.005 <0.005 <0.005 <0.005
Cyanide <0.005 <0.005 <0.005 <0,005 <0.005
Fluoride : <0.5 <0.5 <0.5 <0.5 <0.5
Lead, dissolved 0.011 0.10 <0.005 <0.005 0.005
Mercury, total 0.0002 0.0015 0.0002 0.0002 <0.0001
Nitrate (as N) 0.14 <0.05 ) <0.05 0.07 0.09
Selenfum, dissolved : 0.008 0.011 <0.005 <0.005 0.005
Silver, dissolved <0.905 <0.005 <J.005 <0.005 <0.005
Chloride 29 35 26 110 .12
Copper, dissolved . 0.0L 0.042 0.005 <0.005 <0,005
Iron, dissolved 0.10 0.26 0.02 <0.02 <0.02
Manganese, dissolved 0.015 0.029 0.020 0.16 0.010
‘Phenols 0.016 0.005 0.004 0.018 0.008
Sulfate (as SO4) 44 70 31 44 51

TDS (at 180°C) 310 360 280 420 300



' o | Accu-Labs Rese. <h, Inc.’

October 24, 1986
Page 2 of 4

Mr. Joe Sciba
Mobi1 011 Corporation

RE: 8752-22793-8
- Date Samples Rec'd 9-25-86

REPORT OF ANALYSIS

ALR Designation 8752-22793-8-1  8752-22793-8-2  8752-22793-8-3 8752-22793-8~4 8752-22793-8-5

Sponsor Designation 208 - 209 210 211 212
9-22-86 9-22-86 9-22-86 9-22-86 - - 9-22-86
Determination: mg/L
Zinc, dissolved 0.038 0.21 0.012 0.011 . 0.013
pH 9.1 8.7 9.1 8.7 10
Aluminum, dissolved <0.5 0.5 <0.5 <0.5 <0.5
Boron : 0.1 0.1 0.2 0.6 0.5
Cobalt, dissolved 0.02 0.02 0.03 <0.02 <0.02
Molybdenum, dfissolved 1.4 2.7 0.67 1.5 0.56
- Nickel, dissolved <0.02 0.02 <0.02 <0.02 <0.02
Conductivity, pmhos/cm 550 610 520 770 560
Sodium, dissolved 120 120 110 120 110
Calcium, dissolved 6.3 5.7 2.5 26 3.0
Magnesium, dissolved 0.12 0.17 0.09 0.81 <0.05
Potassium, dissolved 0.9 0.8 0.7 1.4 1.3
Carbonate (as C0-) 6 12 18 12 87
Bicarbonate (es aCO3) 210 190 200 170 86
Silica (as 5102) 28 29 14 22 27



October 24, 1986
Page 3 of 4

Mr. Joe Sciba

Mobil 0i1 Corporation

RE: 8752-22793-8

Date Samples Rec'd 9-25-86

ALR Designation
Sponsor Designation

Determination: mg/L

Arsenic, dissolved
Barium, dissolved
Cadmium, dissolved
Chromfum, dissolved
Cyanide

Fluoride

Lead, dissolved
Mercury, total
Nitrate (as N)
Selnonium, dissolved
Sitver, dissolved
Chloride

Copper, dissolved
Iron, dissolved
Manganese, dissolved
Phenols ‘
Sulfate (as SO4)

TDS (at 180°C)

8752-22793-8-6
215
9-22-86

REPORT OF ANALYSIS

0.040
0.3
<0.005
<0.005
<0.005
<0.,5
. 0.005
<0.0901
0.62
<0.005
<0,005
78
0.005
0.10
0.048
0.G05

46
370

8752-22793-8-7

216
9-22-86

0.030
0.4
0.006
<0.005
<0.005
<0.5
<0.005
<0.0001
4.0
<0.005
<0.005
88
<0.005
<0.02
0.035
0.015
45
380

Accu-Labs Resea:ch, Inc.

8752-22793-8-8
220
9-22-86 -

0.028
<0.2
<0.005
<0.005
<0.005
<0.5
<0.005
<0.0001
<0.05
<0.005
<0.005

61
<0.005

0.02

0.026

0.006

48

260



October 24, 1986
Page 4 of 4

Mr. Joe Sciba
Mobil 011 Corporation

RE: 8752-22793-8 _
Date Samples Rec'd 9-25-86

REPORT OF ANALYSIS

ALR Designation 8752-22793-8-6
Sponsor Designation 215
, 9-22-86

Determination: mg/L
Zinc, dissolved 0.016
pH 9.1
Aluminum, dissolved <0.5
Boron 0.2
Cobalt, dissolved <0.02

- Molybdenum, dissolved 1.4
Nickel, dissolved - 0.02
Conductivity, pmhos/cm 630
Sodium, dissolved 100
Calcium, dissoived 21
Magnesium, dissolved 0.44
Potassium, dissolved 1.2
Carbonate (as C03) 18
Bicarbonate (as HC03) 149
Stlica (as Si0,) 28

These samples are scheduled to be discarded 30 days after the date of this report.

CCS/dh
Y

8752-22793-8-7

216

9-22-86

Accu-Labs Rese. .ch, Inc.

<

<

QO OO
L ] L]
NONNOO

.02

.59
0.04
680
100
23
0.37
2.8

<5
160
23

13

8752-22793-8-8
220 '
9-22-86

0.31
0.7
12
140
16

Laboratory
Supervisor



11485 W. 48th Avenue Wheat Ridge, Colorado 80033
(303) 423-2766

2 Accu-Labs Reseafc , Inc.

October 24, 1986
Page 1 of 2«

Mr. Joe Sciba ;

Mobil 0il Corporation
P.0, Drawer F
Crownpoint, NM 87313

RE: B8752-22863-5
- Date Samples Rec'd 10-6-86

REPORT OF ANALYSIS

ALR Designation 8752-22863-5-1  8752-22863-5-2 8752-22863-5-3 8752-22863-5-4  8752-22863-5-5
Sponsor Designation 213 214 217 218 219
9-30-86 9-30-86 ' 9-30-86 9-30-86 9-30-86
Determination: mg/L _ . . )
Aluminum, dfssolved <0.5 <0.,5 <0.5 <0.5 4.5
Arsenic, dissolved <0.005 <0.005 <0.005 0.015 0.008
Barium, dissolved <0.2 <0.,2 <0.2 <0.2 6.9
Bicarbonate (as HCO;) 170 160 93 180 - 190
Boron 0.2 0.2 0.2 0.3 0.2
Cadmium, dissolved 0.009 <0.005 0.006 0.007 <0.005
Calcium, dissolved . 5.7 2.4 8.5 2.2 18
Carbonate (as C03) 18 31 37 25 18
Chloride 40 38 88 25 79
Chromium, dissolved <0.005 <0.005 <0.005 <0.005 <0.005
Cobalt, dissolved <0.02 <0.02. <0.02 <0.02 <0.02
Conductivity, pmhos/cm 550 590 610 520 800
Copper, dissolved <0.005 <0.005 <0.005 <0.005 <0.005
Cyanide <0.005 <0.005 <0.005 _ <0.005 <0.005
Fluoride : <0.5 <0.5 <0.5 _ <0.5 <0.5
Iron, dissolved 0.12 ' 0.07 0.03 <0.02 1.1
Lead, dissolved <0.005 <0.005 <0.005 <0.005 0.043

Magnesium, dissolved 0.11 <0.05 0.14 0.06 0.47




. . Accu-Labs Resea. ch, Inc. |

October 24, 1986 ‘ ‘
Page 2 of 2

Mr. Joe Sciba .
Mobil 011 Corporatfon !

RE: 8752-22863-5 _
Date Samples Rec'd 10-6-86 '

REPORT OF ANALYSIS

ALR Designation ' 8752-22863-5-1  8752-22863-5-2 B8752-22863-5-3 8752-22863-5-4 8752-22863-5-5
Sponsor Designation 213 214 217 ' - 218 : 219

' 9-30-86 9-30-86 9-30-86 9-30-86 9-30-86
Determination: mg/L
Manganese, dissolved 0.016 <0.005 <0.005 <0.005 0.076
Mercury, total 0.0002 <0.0001 : <0.0001 <0.0001 0.0012
Molybdenum, total 0.98 0.67 1.1 0.92 1.5
Nickel, total <0.02 <0.02 <0.02 ' <0.02 <0.02
Nitrate/Nitrite (as N) 0.86 <0.05 1.1 <0.05 v 0.10
pH 9.1 9.8 9.6 9.1 - 8.8
Phenols <0.002 <0.002 0.010 0.003 0.007
Potassium, dissolved 0.7 0.8 0.7 0.4 0.9
Selenium, dissolved <0.005 <0.005 <0.005 <0.005 <0.005
Silica (as $10;) 22 19 25 18 38
Silver, dissolved <0.005 <0.005 <0,005 <0.005 <0.005
Sodium, dissolved . v 110 140 110 120 140
TDS {(at 180°C) 320 350 360 340 580
Sulfate (as SO4) 33 55 19 33 100
Zinc, dissolve ’ 0.015 . 0.013 0.012 0.017 0.13

These samples are scheduled to be discarded 30 days after the date of this report.

WaterYLaboratory
Supervisor

CCS/dh

A



\

Accu-Labs Research, Inc.
11485 W. 48th Avenue Wheat Ridge, Colorado 80033

)/4. ///‘/

/A

(303) 423-2766

October 3, 1986

Mr. Joe Sciba
Mobfl 041 Corporation
P.0. Drawer F
Crownp2{nt, NM 87313

RE: 8752-22831-3

Date Samples Rec'd 10-1-86

ALR Designation
Sponsor Designation
Determination: pC1/L

Radon-222,
¢+ counting error*

REPORT OF ANALYSIS

8752-22831-3-1 B8752-22831-3-2 R752-22831-3-3

Well 214 . Well 218 Well 219
9-30-86 9-29-86 9-30-86
105 11 6 120 £ 10

*Yarfability of the radioactive disintegration process (counting error)
at the 952 confidence level, 1.960.
These samples are scheduled to be disposed of 45 days after the date of

this report.

B8S/dh !) )

Byl

Bud Summers —
Radiochemistry
Supervisor




’ .
11485 W. 48th Avenue Wheat Ridge, Colorado 80033
(303) 423-2766

Accu-Labs Research, Inc

September 29, 1986 ’ - .
Page 1 of 1 .

Mr. Joe Sciba
Mobil 011 Corporation
P.0. Drawer F
Crownpoint, NM 87313

RE: 8752-22783-5
Date Samples Rec'd 9-24-86

REPORT OF ANALYSIS

ALR Designat{on 8752-22783~-5-1  8752-22783-5-2  8752-22783-5-3  8752-22783-5-4 8752-22783-5-5
Sponsor Designation Hell 213 Well 215 HWell 216 ~ Mell 217 Well 220
( 9-23-86 9-22-86 9-22-86 9-22-86 . 9-22-86

Determination: pCi/L

Radon-222,
t+ counting error 410 ¢ 20 1400 + 100 850 ¢ 30 1700 + 100 62 ¢t 9

*Yarfability of the radioactive disintegration process (counting error) at the 951 confidence level, 1.960.
These samples are scheduled to be disposed of 45 days after the date of this report. '

JECHS Wy |

. ud Summers
BS/ék/ ‘ Radiochemistry Supervisor
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Accu-Labs Research, Inc.

11485 W. 48th Avenue Wheat Ridge, Colorado 80033
(303) 423-2766

September 22, 1986
Page 1 of 1

Mr. Joe Sciba

Mobil 011 Corporation

P.0. Drawer F : -
Crownpoint, NM 87313

RE: 8752-22757-2 .
Date Samples Rec'd 9-19-86

REPORT OF ANALYSIS

ALR Designation 8752-22757-2-1 8752-22757-2-2
Sponsor Designation No. 211 No. 212

' 9-18-86 9-18-86
Determination: pCi/L
Radon-222,

+ counting error* 28 £ 6 ' 10 £ 5

*Variability of the radioactive disintegration process (counting error)
at the 952 confidence level, 1.960. '

These samples are scheduled to be disposed of 45 days after the date of
this report.

® fgv%jb —

Bud Summers
Radiochemistry
BS/dh _ Supervisor

A
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X Accu-Labs Research, Inc.

11485 W. 48th Avenue Wheat Ridge, Colorado 80033
(303) 423-2766

4September 22, 1986
Page 1 of 1

Mr. Joe Sciba
Mobil 011 Corporation
P.0. Drawer F
Crownpoint, NM 87313

RE: 8752-22748-3
Date Samples Rec'd 9-18-86

REPORT OF ANALYSIS

ALR Designation 8752-22748~-3-1 . 8752-22748-3-2  8752-22748-3-3
‘ Sponsor Designation Well 208 Well 209 Well 210
Determination: pCi/L
Radon=~222,
t counting error* 440 + 30 13,000 + 1000 140 + 20

*Variability of the radioactive disintegration process (counting error)
at the 95% confidence level, 1.96c.

These samples are scheduled to be disposed of 45 days after the date of
this report.

Bud Summers
. _ Radiochemistry
BS/dh Supervisor

® A



Accu-Labs Research;, Inc.

11485 W. 48th Avenue Wheat Ridge, Colorado 80033

A (303) 423-2766

November 13, 1986
Page 1 of 2

Mr. Joe Sciba
Mobil 011 Corporation
P.0. Drawer F
Crownpoint, NM 87313

RE: 8752-22793-8

Date Samples Rec'd 9-25-86

ALR Designation
Sponsor Designation

Determination: pCi/L

Gross Alpha, dissolved,
t counting error*
Gross Beta, dissolved,
t counting error*
Lead-210, dissolved,
t counting error*
Radfum-226, dissolved,
* counting error*
Rad{um-228, dissolved,
t counting error*
Combined Radium-226 and
Radium-228, ¢t counting
error*
Thor{ium=-230,
t+ counting error*
Uranium (as U),
dissolved, mg/L

REPORT OF ANALYSIS

8752-22793-8-1  8752-22793-8-2

8752-22793-8-3

8752-22793-8-4

8752-22793-8-5

208 209 210 211 212
9-22-86 9-22-86 9-22-86 9-22-86 9-22-86

310 £ 20 2200 + 100 49 t 8 84 + 12 28 t7
140 1 10 1000 ¢ 100 10 £ 5 16 & 10 17 £ 5
47 1 3 770 t 10 3.1 ¢ 1.6 2.4 + 1.6 0.2 £ 1.5
11 ¢ 2 120 £ 10 4.3t 1,2 34 £ 3 0.6 £ 0.4
0.9 ¢ 0.9 0.0 + 1.4 -0.3 & 0.8 0.2 + 1.1 0.3 ¢ 1.0
12 ¢ 2 120 ¢ 10 4,0 £ 1.4 34 £ 3 0.9 1.1
5.9 ¢ 1.4 72 2 0.0 ¢ 0.1 0.0 + 0.1 0.2 £ 0.2
0.28 0.68 0.034 0.037 0.033



. ‘ Accu-Labs Research, Inc. |

-

November 13, 1986
Page 2 of 2

Mr. Joe Sciba
Mobil 011 Corporation

RE: 8752-22793-8
Date Samples Rec'd 9-25-86
REPORT OF ANALYSIS

ALR Designation 8752-22793-8-6 8752-22793-8~17 8752-22793-8-8

Sponsor Designation - 215 . 216 220
9-22-7 9-22-86 9-22-86

Determination: pCi/L -

Gross Alpha, dissolved, '
t counting error* ~ 700 ¢+ 30 160 + 20 210 2 20

Gross Beta, dissolved,

t counting error* 260 ¢ 10 ' 53 ¢+ 7 3¢ 6
Lead-210, dissolved,

t+ counting error* 30 ¢ 2 11+ 2 2.0.x 1.5
Radium-226, dissolved,

t+ counting error* 58 ¢+ 3 47 ¢ 4 26 £ 3
Radium=-228, dissolved,

+ counting error* 1.3+ 0,8 1.1 ¢ 0.9 0.3 £ 0.9

Combined Radium-226 and
Radium-228, + counting

error* 59 ¢+ 3 48 t 4 ' 26 ¢ 3
Thorium=-230,

t+ counting error* 46 t 2 1.4 + 0.4 0.4 £ 0.2
Uranium (as U}, :

dissolved, mg/L 0.80 . 0.16 0.26

*Variability of the radioactive disintegration process (counting error) at the 95% confidence level, 1.960.
These samples are scheduled to be discarded 45 days after the date of this report.

N~

V u mmers
ps/dh A - Rad{ochemi stry
cc: Jerry Lyons, Mobil Supervisor




Accu-Labs Research, Inc.
11485 W. 48th Avenue Wheat Ridge, Colorado 80033
(303) 423-2766
November 14, 1986
Page 1 of 1

Mr. Joe Sciba
Mobil 011 Corporation
P.0. Drawer F
Crownpoint, NM 87313

RE: 8752-22863-5
Date Samples Rec'd 10-6-86

PARTIAL REPORT

REPORT OF ANALYSIS

8752-22863-5-4

ALR Designation 8752-22863-5-1  8752-22863-5-2 8752-22863-5-3 8752-22863-5-5
Sponsor Designation 213 214 217 218 219
9-30-86 9-30-86 9-30-86 9-30-86 9-30-86

Determination: pCi/L

Radium—226. dissolved, :

t counting error* 11 ¢ 2 4.4 + 1.3 7.1 ¢ 1,6 2.2+1.0 450 t 10
Radium-228, dissolved,

+ counting error* 0.5 £ 0.9 0.0 t 0.7 -0.3 t 0.6 -0.1 ¢+ 0.8 3.6 £ 1.1
Combined Radium-226 and

Radium-228, t counting

error* 12 £ 2 4,4 + 1.5 6.8 + 1.7 2.1+ 1.3 450 ¢ 10
Uranium (as U), :

dissolved, mg/L 0.21 0.047 0.11 0.19 1.3

BS/dh

BYY

Bud Summers
Radiochemistry
Supervisor




AUTE cAaLL UP

OFFICIAL FILE COPY

ATTACHMENT 2 _
Baseline Water Quality Fiee 1. A2 {
Data, Crownpoint, Section 9 ’

Novesber 10, 1980

Mr. Gerald W. Stewart
Environmental Program Manager
Uranium Licensing Sectfon
Radfation Protection Bureau
P. 0. Box 968

Santa Fe, New Mexico 87503

Pilot In Situ Test
Crownpoint, Section S
Radfoactive Material License
NM-M0B -UL~-02

Baseline and Restoration Data

Dear Mr. Stewart:

Please find enclosed the final campilation and valculation of baseline
and restoration values for all of the ground watersampling and analyses
campleted prior to initiating injection of lcaching fluids at the Crown-
point, Section 9 P{lot In Situ Uranium Test Project. These data are
submitted fn complfance with Radioactive Material License NM-MOB-UL-02.

As can be seen in reviewing the data, wells 202 through 225 were sampled
from five to six times for baselfne determination while wells 276 through
280 were sampled three times for baseline deterwination. The mean, mean
plus three standard deviations, waximum value, applicable New Mexico
Mater Quality Control Commission Standards, and restoration values are
tabulated for each parameter for each well or group of mlls in accord-
ance with the USGS stipulations. The average value (baseline value) for
each parameter for all wells is reported for both the Westwater Canyon
and Dakota Aquifers.

If you have any questions, please contact me at (303) 572-2585 or W. A.
Stefingraber at (303) 572-5764.

Sincearely,

€. A. Crasswml)
Hydrological & Envirommontal
Affairs Manager-Uranium

D;t-' Dnu caPviON



AUTH caLL UP

OFFICIAL FILE COPY

g . [_J'tu' Dnu CAPTION

Flu \,A!]lZ"

November 10, 1980

Ms. Maxine S. Goad

Program Manager

Ground Water Section

W-ter Pollution Control Bureay
P. 0. Box 968

Santa Fe, New Mexico 87503

Pilot In Situ Test
Crowmpoint, Section 9
Discharge Plan DP-26
Baseline and Restoratfon Data

Dear Ms. Goad:

Please find enclosed the final compilation and calculation of baseline
and restoration values for all of the ground water sampling and analyses
completed prior to fnitfating 1njection of leaching fluids at the Crowm-
point, Section 9 Pilot In Situ Uranium Test Project. These data are
submitted in compliance with Discharge Plan DP-26.

As can be seen in reviewing the data, wells 202 through 225 were sampled
from five to six times for baseline determination while wells 276 through
280 were sampled three times for baseline determination. The mean, mean
plus three standard deviations, maximum value, applicable New Mexico
Water Quality Control Commission Standards, and restoration values are
tabulated for each parametar for each well or group of wells in accord-
ance with the USGS stipulations. The average value (baseline value) for
each parameter for all wells is nport.od for both the Hestuat.er Canyon
and Dakota Aquifers.

If you have any questions, please contact me at (303) 572-2585 or ¥. A.
Steingraber at (303) 572-57“.

Sincerely,

- -

[ ’e

/ ]
6. A. Cresswell
Hydrological & Environmental
Affairs Manager-Uranium

MAS:gh
Enclosures




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

ALUMINUM
mg/1 A
WELL MAXIMUM - KMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3¢ VALUE STANDARD VALUE

/

208
- 209
210
211
212
213
214
215
216
217
218

219
220

202
221
222
223
224
225

207
‘lII§77 <0.
78 <0.

279 <0.

280 <0

276-A <0
276-8 <0.

— 0.2 1.3 1.6 5.0 5.0

D=2 PO = BN W e 2 )

A

= =N W
[S RGNS NS NS N,
o QO OO0 O
(AN N NS, NS, NS,
i OQOOOO0OO0O

W
o

<0.5 <0.5 <0.5 5.0 5.0

oy on (S NSNS IS, ]

[SANS,]
oo
oo
oo




. : MOBIL OIL CORPORATION
: PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

ARSENIC
mg/1

WELL MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3¢ VALUE STANDARD VALUE
208 0.002\\~——- 0.004 0.025 0.04 0.100 0.10
209 0.003

210 0.017

211 0.003

212 0.002

213 0.003

214 0.003

215 0.002

' 216 0.003

217 0.005

218 0.003

219 0.002

220 0.004)

202 0.003 0.100 - 0.100
221 0.003 0.100 0.100
222 0.002 0.100 0.1
223 0.003 0.100 0.100
224 0.002 0.100 0.100
225 0.003 0.100 0.100
207 0.002 0.100 0.100

. 277 0.008 0.005 0.015 0.01 0.100 0.100

278 0.003 '

279 0.005

280 0.003

276-A 0.002 0.100 0.100
276-B 0.006 0.100 0.100



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI13W.
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

BARIUM
mg/1 .
WELL MAX IMUM NMWQCC . RESTORATION
NUMBER AVERAGE MEAN MEAN + 39  VALUE STANDARD VALUE

\\—-- 0.2 0.7 0.6 1.0 1.0

208
209
210
211
212
213
214
215
216
217
218
219
220

202
221
222
223
224
225
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A
o

277
278
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MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
MCKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

' 277
278

BORON
mg/1

WELL NAX TNUN NNWQCE RESTORAT LN
NMRER AVERARE NEAN NEAN * 3 VALUE STANDARD VALUE
208 0.1 }— 0.1 0.5 0.4 0.75 0.75
209 0.1

210 0.1

211 0.1

212 0.1

213 0.1

214 0.1

215 0.1

216 0.2

217 0.1

218 0.1

219 0.2

220 0.1 /)

202 0.2 0.75 0.75
221 0.2 0.75 0.75
222 0.2 0.75 0.75
223 0.1 0.75 0.75
224 0.1 0.75 0.75
225 0.1 0.75 0.75
207 0.3 0.75 0.75

0.1 0.1 0.1 0.1 0.75 0.75
0.1 |

279 0.1

280 0.1

276-A 0.1 0.75 0.75
276-B 0.1 0.75 0.75




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER: DATA

CAdIIU
mg/1

WELL MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3¢ VALUE STANDARD VALUE
208 <0.001\\__.. 0.007 0.036 0.03 0.01 0.036
209 <0.001

210 0.005

211 0.009

212 0.004

213 0.007

214 0.008

215 0.007

216 0.011

217 0.009

218 0.007

219 0.011

220 0.004//

202 0.001 - 0.01 0.010
221 0.011 0.01 0.011
222 0.007 0.01 0.010
223 0.011 0.01 0.011
224 0.005 0.01 0.010
225 <0.001 0.01 0.010

0.010

207 - 0.001 0.01

277 <0.01 <0.01 <0.01 <0.01 0.01 0.01
278 <0.01 .

279 <0.01

280 <0.01

276-A <0.01 : 0.0} 0.010

276-B <0.01 ' 0.01 0.010



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13MW
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

CHLORIDE
mg/1
WELL _ . MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 37.2 \\___. 25.3 99.8 146.0 250 250.0
209 19.8 . _
210 28.0
211 31.2
212 8.8
213 13.9
214 20.4
215 37.8
. 216 10.2
217 47.0
218 15.5
219 21.0
220 30.1 /)
202 9.4 250 250.0
221 8.5 250 250.0
222 5.6 250 250.0
223 5.8 250 250.0
224 26.3 250 250.0
225 9.2 250 250.0
207 30.0 250 250.0
‘277 6.0 7.3 11.1 9.0 250 250.0
278 7.0 '
279 7.0
280 9.0
276-A 6.0 250 250.0
276-B 95.3 250 250.0




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

CHROMIUM
mg/1

WELL . MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 35 VALUE STANDARD VALUE
208 0.00 \\-———- 0.005 0.074 0.190 0.05 0.074
209 0.002

210 0.002

211 0.002

212 0.003

213 0.003

214 0.001

215 0.004

216 0.002

217 0.002

218 0.032

219 0.002

220 o.oozj

202 0.003 0.05 .
221 0.013 0.05 8.8?8
222 0.007 0.05 0.050
223 0.003 0.05 0.050
224 0.002 0.05 0.050
225 0.002 0.05 0.050
207 0.003 ' 0.05 0.050
277 <0.05 <0.05 <0.05 <0.05 0.05 0.050
278 <0.05 '

279 <0.05

280 <0.05

276-A <0.05 0.05 0.050
276-B <0.05 0.05 0.050




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

COBALT
mg/1

WELL ' MAXTMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 <0.05.\\~—- <0.05 <0.05 0.06 0.05 0.05
209 <0.05 :

210 <0.05

211 <0.05

212 <0.05

213 <0.05

214 <0.05

215 <0.05

216 - <0.05

217 <0.05

218 <0.05

219 <0.05

220 <0.05

202 <0.05 0.05 0.05
221 <0.05 0.05 0.05
222 <0.05 0.05 0.05
223 <0.05 0.05 0.05
224 <0.05 0.05 0.05
225 <0.05 0.05 0.05
207 <0.05 0.05 0.05
277 <0.06 <0.06 <0.06 0.08 0.05 0.05
278 <0.06 '

279 <0.06

280 <0.06

276-A <0.06 0.05 0.06
276-B <0.06 0.05 0.06



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

COPPER
mg/1

WELL MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE ME AN MEAN + 35 VALUE STANDARD VALUE
208 0.016\\———- 0.003 0.029 0.07 1.0 1.000
209 <0.001 )

210 0.005

211 <0.05

212 <0.05

213 0.002

214 0.001

215 0.019

216 <0.05

217 <0.001

218 0.001

219 0.013

220 0.002//

202 0.001 1.0 1.000
221 0.029 1.0 1.000
222 0.010 1.0 1.000
223 0.015 1.0 1.000
224 - 0.030 1.0 1.000
225 0.025 1.0 1.000
207 0.005. 1.0 1.000
277 0.04 0.040 0.058 0.05 1.0 1.000
278 0.04 ~

279 0.04

280 . 0.04

276-A 0.04 1.0 - 1.000
276-B 0.04 1.0 1.000



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

CYANIDE
mg/1

WELL MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3¢ VALUE STANDARD VALUE
208 0.083\\~—- 0.097 0.780 1.4 0.2 0.780
209 0.100 :

210 0.050

211 0.200

212 0.175

213 0.150

214 0.050

215 0.133

216 0.020

217 0.120

218 0.050

219 0.180

220 0.067//

202 0.020 0.2 0.200
221 0.017 0.2 0.200
222 0.017 0.2 0.200
223 0.380 0.2 0.380
224 0.017 0.2 0.200
225 0.200 0.2 0.200
207 0.050 0.2 0.200
277 <0.00§\ <0.005 - <0.005 <0.005 0.2 0.200
278 <0.005 :
279 <0.005

280 <0.005)

276-A <0.005 0.2 0.200
276-B <(0.008 - 0.2 0.200



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

FLOURIDE
mg/1

WELL _ MAX IMUM NMWQCC RESTORATION .
NUMBER AVERAGE MEAN MEAN + 36 VALUE STANDARD VALUE
208 0.44 \\_- 0.43 0.93 0.92 1.6 | 1.60
209 0.62

210 0.38

211 0.34

212 0.37

213 0.46

214 0.42

215 0.51

1"" 216 0.33

217 0.34

218 0.42

219 0.71

220 0.26 /)

202 0.45 1.€ 1.60
221" 0.27 1.6 1.60
222 0.28 1.6 1.60
223 0.41 1.6 1.60
224 0.26 1.6 1.60
225 0.49 1.6 1.60
207 0.35 1.6 1.60

. 277 0.30 0.30 0.30 0.30 1.6 1.60

278 0.30

279 0.30

280 0.30

276-A 0.30 1.6 1.60
276-B 0.40 1.6 1.60



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

IRON
mg/1

WELL MAXIMUM
NUMBER AVERAGE MEAN MEAN + 30 VALUE
208 1.29 \\ 0.64 5.50 8.50
209 0.18

210 1.88

211 0.06

212 0.08

213 0.41

214 0.43

215 0.83

216 0.34

.217 0.08

218 0.59

219 0.19

220 1.46 //

202 2.05

221 0.14

222 0.24

223 0.42

224 2.46

225 0.19

207 2.20

277 0.08 0.16 0.51 0.38
278 0.35

279 0.15

280 0.09

276-A 0.06

276-B 0.04

NMWQCC

e Y Sy WPy
.

STANDARD

1.00

.00

.00

.00
.00
.00
.00

.00
.00

RESTORATION
VALUE

DO e s PN

~n

5.50

.05
.00
.00
.46
.00
.20

.00

.00
.00

AR



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

LEAD
mg/1

WELL MA X IMUM NMWQCC RESTORATION
NUMBER AVERAGE ME AN MEAN + 30  VALUE STANDARD VALUE
208 0.001\\——- 0.003 0.063 0.170 0.05 0.063
209 0.004

210 0.002

211 <0.001

212 0.006

213 0.001

214 0.001

215 0.001

‘II’ 216 0.001

217 0.001

218 0.029

219 0.001

220 0.001/)

202 0.001 0.05 0.050
221 0.007 0.05 0.050
222 0.001 0.05 0.050
223 0.002 0.05 0.050
224 0.001 0.05 0.050
225 0.001 0.05 0.050
207 0.003 0.05

277 <0.01 <0.01 <0.01 < 0.01 0.05 0.050

. 278 - < 0.01

279 < 0.01

280 < 0.01

276-A <0.01 : 0.05 0.050
276-8 < 0.01 , 0.05 0.050



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

MANGANESE
mg/1

WELL MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 0.181\\——-— 0.066 0.456 0.94 - 0.2 0.456
209 0.062 '

210 0.108

211 0.052

212 0.0098

213 0.044

214 0.041

215 0.150

216 0.018

217 0.022

218 0.069

219 0.050

220 0.031/)

202 0.096 0.2 0.20
221 0.027 0.2 0.20
222 0.016 0.2 0.20
223 0.010 0.2 0.20
224 0.050 0.2 0.20
225 0.006 0.2 0.20
207 0.121 0.2 0.20
277 <0.01 <0.01 0.013 0.02 0.2 0.20
278 <0.01

279 <0.01

280 0.01

276-A <0.01 0.2 0.20
276-8B 0.19 0.2 0.20



MOBIL OIL CORPORATION
PILOT IN SITU LEACH .TEST SITE
SECTION 9 T17N, RI3W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

MOLYBDENUM
mg/1

WELL - ’ MAXIMUM NMWQCC . RESTORATION

NUMBER AVERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 0.291\\____0.238 0.661 2.3 1.0 1.0
209 0.078
210 0.582
211 0.020
212 0.165
213 0.209
214 0.044
215 0.077
216 0.078
217 0.066
218 0.486
219 0.673
220 0.272 /J
202 0.099 1.0 1.0
221 0.012 1.0 1.0
222 0.011 1.0 1.0
223 0.052 1.0 1.0
224 0.010 1.0 1.0
225 0.329 1.0 1.0
207 0.003 1.0 1.0
277 0.042 0.033 0.042 0.046 1.0 1.0
278 0.033 .

- 279 0.036
280 0.021
276-A 0.020 1.0 1.0
276-8 0.007 1.0 1.0




MOBIL OIL CORPORATION
PILOT IN SITU LEACK TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA
TOTAL MERCURY

mg/1

WELL ' - MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE ME AN MEAN + 20 VALUE STANDARD VALUE
208 o.oooaf\\h_ 0.00053 0.00194 0.0055 0.002 0.0020
209 0.00040

210 0.00094

211 0.00018

212 0.00013

213 0.00088

214 0.00080

215 0.00042

216 <0.00004

217 0.00008

218 0.00008

219 0.00024

220 o.oooso/)

202 - 0.0010 0.002 0.0020
221 0.00083 0.002 0.0020
222 0.00010 0.002 0.0020
223 0.00002 0.002 0.0020
224 <0.00004 0.002 0.0020
225 <0.00004 0.002 0.0020
207 <0.00004 0.002 <0.0020
277 <0.00003 <0.00003 <0.00003  <0.00003 0.002 0.0020
278 <0.00003 : :

279 <0.00003

280 <0.00003

276-A <0.00003 0.002 0.0020

0.002 0.0020

276-8 <0.00004



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

NICKEL
mg/1
WELL MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3o VALUE STANDARD VALUE
208 0.01\\———- 0.02 0.11 0.10 0.2 0.20
209 0.02 :
210 0.02
211 0.03
212 0.02
213 0.02
214 0.02
215 0.02
216 0.03
217 0.04
218 0.02
219 0.03
220 0.,03) |
202 0.01 0.2 0.20
221 0.02 0.2 0.20
222 0.03 0.2 0.20
223 0.03 0.2 0.20
224 0.03 0.2 0.20
225 0.03 0.2 0.20
207 0.02 0.2 0.20
277 0.03 0.02 0.08 0.06 0.2 0.20
278 0.04 '
279 <0.02
280 <0.02//
276-A 0.03 J.2 0.20
0.2 0.20

276-B <0.02




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 8 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA
NITRATE (asN)

mg/1

WELL MAX IMUM NMWQCC RESTORAT ION
NUMBER AVERAGE ME AN MEAN + 36 VALUE STANDARD VALUE
208 o.oé\\__. 0.08 0.69 1.9 - 10.0 10.0
209 0.08

210 0.12

211 0.08

212 0.22

213 0.08

214 <0.10

215 0.10

216 0.09

217 0.04

218 0.07

219 0.11

220 o.os/)

202 0.08 10.0 10.0
221 0.07 10.0 10.0
222 0.07 10.0 10.0
223 0.04 10.0 10.0
224 0.32 10.0 10.0
225 0.12 10.0 10.0
207 0.08 | 10.0 10.0
277 <0.04 0.05 0.23 0.15 10.0 10.0
278 <0.04 :

279 0.08

280 0.14

276-A <0.04 10.0 10.0
276-8 <0.05 . 10:0 10.0



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
MCKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

pPH
WELL MAX IMUM NMWQCC
NUMBER AVERAGE MEAN MEAN + 25  VALUE STANDARD
208 7.9'\\ 7.4 N/A 9.1 6 to 9
209 7.4
210 7.3
211 7.8
212 8.0
213 7.4
214 7.4
215 7.2
216 7.8
217 8.3
218 7.4
219 7.3
220 7.8 /)
202 7.6 6 to 9
221 7.9 6 to 9
222 7.9 6 to 9
223 7.8 6 to 9
224 7.5 6 to 9
225 7.6 6 to 9
207 7.2 6 to 9
277 8.9 8.2 N/A 9.2 6 to 9
278 8.7 '
279 8.6
280 9.0
- 276-A 8.8 6 to 9
276-B 7.6 6 to 9

RESTORATION
VALUE

6 to 9

[e Mo e Mo Ne We,

(oA NN e )

to
to
to
to
to
to

W W W WO\

to 9
to 9



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

PHENOLS
_ mg/1

WELL MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3o VALUE STANDARD . VALUE
208 0.004\——— 0.011 D0.047 0.066 0.005 0.047
209 0.010

210 0.010

211 0.020

212 0.023

213 D0.012

214 0.008

215 0.011

216 - 0.011

217 0.016

218 0.004

219 0.012

220 0.009’)

202 10.010 0.005 0.010
221 0.004 0.005 0.005
222 0.009 0.005 0.009
223 - 0.015 0.005 0.015
224 0.009 0.005 0.009
225 0.020 0.005 0.020
207 0.004 0.005 0.005
277 0.003 0.004 0.008 0.007 0.005 0.008
278 0.004

279 0.005

280 0.003

276-A 0.003 0.005 0.005
276-8 0.009 _ - 0.005 0.009



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

COMBINED DISSOLVED
RADIUM 226 & RADIUM 228 pCi/1

WELL : MAX IMUM NMWQCC RESTORATION
NUMBER AVERAGE ME AN MEAN + 3¢ VALUE STANDARD VALUE
\

208 <32.3 | <21.6 <97.2 89.4+3.0 30.0 .
209 8.2 | 9.2
210 4.5

211 <43.8

212 <6.9

213 <4.2

214 <11.6

215 . <58.4

216 3.8

217 <6.6

218 <12.3

219 <258.0

220 <23.7/)

202 <1 30.0 30.0
221 <2.2 30.0 30.0
222 <l 30.0 30.0
223 <1 ‘ ' 30.0 30.0
224 <l.1 30.0 30.0
225 <8.3 ' 30.0 30.0
207 <1.1 30.0 30.0
277 5.1 2.4 8.3 7.2:5.8 30.0 30.0
278 1.6

279 0.5

280 2.5

276-A 0.6 50.0 30.0
276-B 2.4 30.0 30.0



S

MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

SELENIUM
mg/1

WELL MAXIMUM NMWQCC RESTORATION
NUMBER  AVERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 <o.01\\__. <0.01 <0.01 .

208 <0.01 0.01 0.05 0.05
210 <0.01

211 <0.01

212 <0.01

213 <0.01

214 <0.01

215 <0.01

‘Il'm1e <0.01

217 <0.01

218 <0.01

219 <0.01

220 <0.01/)

202  <0.01

221 <0.01 8:82 8:82.
222 <0.01 0.05 0.05
223 <0.01 0.05 0.05
224 <0.01 0.05 0.05
225 <0.01 0.05 0.05
207 <0.01 0.05 0.05

77 0.014 }— 0.015 0.025 0.022 .
.78 0.014 0.05 0.05

279 0.019

280 0.014

276-A 0.016 0.05 0.05

276-B . 0.005 0.05 0.05




MOBIL OIL CORPORATION -
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

SILVER
mg/1

WELL. : MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3¢ VALUE STANDARD VALUE
208 <0.01\\h—- <0.01 <0.01 0.02 0.05 0.05
209 <0.01

210 <0.01

211 <0.01

212 <0.01

213 <0.01

214 <0.01

215 <0.01

216 <0.01

217 <0.01

218 <0.01

219 <0.01

220 <0.01/)

202 <0.01 0.05 0.05
221 <0.01 0.05 0.05

222 <0.01 0.05 0.05

223 <0.01 0.05 -0.05

224 <0.01 0.05 0.05

225 <0.01 0.05 0.05

207 <0.01 0.05 0.05
277 <0.005 <0.005 <0.005 <0.005 0.05 <0.005

278 <0.005 0.05 0.05

279 <0.005 0.05 0.05

280 <0.005 0.05 0.05

276-A <(0.005 0.05 0.05

0.05 - 0.05

276-8 <0.005



MOBIL OIL CORPORATION.
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W ’
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

SULFATE
mg/1

WELL MAXTMUM NMWQCC RESTORATION
NUMBER  Af RAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 52 }— 40 138 158 600 600
209 16

210 59

211 30

212 22

213 61

214 66

215 30

'II') 216 24

217 23

218 51

219 18

220 50 /

202 5] 600 600
221 20 600 600
222 37 600 600
223 33 600 600
224 36 600 600
225 28 600 600
207 217 600 600

‘II’ 277 32 30 43 37 600 600

278 26

279 32

280 31

276-A 36 | 600 600

276-8 111 600 600



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W _
McKINLEY. COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

TOTAL DISSOLVED SOLIDS

mg/1

WELL _ v : MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 390 \\-——- 373 589 701 1,000 1,000
209 355 _

210 388

211 - 366

212 325

213 390

214 443

o

216 316

217 386

218 376

219 370

220 338 //

202 412 _ 1,000 1,000
221 331 | 1,000 1,000
222 315 1,000 1,000
223 309 . 1,000 1,000
224 326 1,000 1,000
225 331 1,000 1,000
207 601 1,000 , 1,000

. 277 322 318 340 325 1,000 1,000

278 317

279 308

280 323

276-A 342 1,000 1,000

276-8 558 : 1,000 1,000




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

TOTAL URANIUM

- mg/1
WE - '
NUM;%R AVERAGE MAXIMUM - NMWQCC RESTORATION
| N MEAN MEAN + 30  VALUE STANDARD VALUE
208 0.023 }— 0.013 . 0.062
208 0.023 0.082 5 5.0
210 0.014
211 0.007
212 0.010
213 0.008
‘ 214 0.007
215 0.014
216 0.008
217 0.005
218 0.009
219 0.010
220 0.043/
202 0.002
221 0.005 2 g
222 0.008 5 2
223 0.006 5 2
224 0.007 5 L
225 0.012 5 2'8
' 207 0.007 5 5.0
277 <0.002 <0.002 0.002
277 <0.002 < . 0.003 5 5.0
279 <0.002
280 <0.002
276-A <0.002 '5 5.0
0 5 5.0

276-8 .002



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

ZINC
mg/]

WELL .. _ MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3¢ VALUE STANDARD VALUE
208 <0.01 \\—~—- 0.01 0.19 0.51 10.0 10.0
209 <0.01 '

210 0.01

211 <0.01

212 0.01

213 <0.01

214 <0.01

215 0.01

216 ' 0.01

217 0.01

218 <0.01

219 0.12

220 0.01 )

202 0.01 10.0 10.0
221 - 0.01 . 10.0 10.0
222 0.01 10.0 10.0
223 <0.01 ' 10.0 10.0
224 0.02 10.0 10.0
225 <0.01 10.0 10.0
207 0.02 10.0 10.0
277 0.03 0.03 0.05 0.03 10.0 10.0
278 0.02

279 0.02

280 0.03

276-A 0.04 10.0 10.0
276-B 0.03 10.0 10.0



1982

1981 1983 1984 1985 1986
New Mexico Restoration Average Average Average Average Average Average
Standard Standard of of of of of of

Chemical Constituent mg/liter mg/liter Values Values Values Vatlues Values Values
Aluminum, dissolved 5.0 5.0 0.500 0.700 0.550 0.500 0.500 0.808
Arsenic 0.1 0.1 0.086 0.073 0.069 0.057 0.032 " 0.014
Barium 1.0 1.0 - 0.227 0.200 0.325 0.262 0.215 0.2717
Boron 0.7% 0.75 0.191 0.155 0.088 -0.108 0.215 0.238
Cadmium 0.01 0.036 0.005 0.005 0.005 0.005 0.007 0.006
Chloride 250.0 250.0 127.273 156.000 372.500 115.5 111.5 54 .538
Chromium 0.05 0.074 0.004 0.005 0.005 0.007 0.011 0.005
Cobalt, dissolved 0.05 0.05 0.016 - 0.020 0.020 0.020 0.026 0.021
Copper, dissolved 1.0 1.0 0.007 C.005 0.005 0.005 0.012 0.008
Cyanide 0.2 0.780 0.005 0.005 0.005 0.005 0.009 <0.005
Fluoride 1.6 1.6 0.336 0.309 0.413 0.500 0.508 <0.5
Iron, dissolved 1.0 5.50 0.130 0.018 0.015 0.065 0.372 0.146
Lead, dissclved 0.05 0.063 0.005 0.022 0.009 0.005 0.006 0.016
Manganese, dissolved 0.2 0.456 0.217 0.053 0.142 0.048 0.096 0.035
Molybderum, dissolved 1.0 1.0 27.667 9.076 13.250 8.231 4.803 1.118
Merrury, total 0.002 0.002 2.0002 0.0019 0.0001 0.0001 0.0001 0.0003
Nickel, dissolved 0.2 0.2 0.030 0.020 0.070 0.021 0.021 0.022
Nitrate (as N) 10.0 10.0 0.050 0.075 0.050 0.941 0.050 0.556
PH 6 to 9 6 to 9 6.665 8.402 * 8.438 8.446 9.062
Phenols 0.00% 0.047 0.005 0.012 0.003 0.002 0.004 0.008
Combined Ra-226 & 228 30.0 97.2 * 30.525 * 22.077 48 .677 59.939
Selenium, dissolved 0.05 0.05 0.017 0.149 0.067 0.017 0.032 0.006
Silver, dissolved 0.05 0.05 0.007 0.005 0.005 0.005 0.006 <0.005
Sulfate (as S04) 600.0 600.0 131.091 44 182 46.500 ~ 81.538 80.846 47.615
DS (at 180 C) 1000.0 1000.0 623.182 529.727 785.000 479.231 556.923 356.154
Uranium (as U) 5.0 5.0 * 0.166 0.370 0.590 0.303 0.319
Zinc, dissolved 10.0 10.0 0.014 0.031 0.014 0.027 0.027 0.039
NOTE :

* Data not available.
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ATTACHMENT 4

PRODUCTION HISTORY
CROWNPOINT SECTION 9
IN-SITU LEACH PILOT PLANT
NOVEMBER 6, 1979 TO OCTOBER 1, 1980

The injection of chemicals began on November 6, 1979 and utilized a 2 gram
per liter (g/L) NaHCO, solution. This was followed on November 9 by injec-
tion with 2g/L H,0 agd 2g/L NaHCO,. The injection rate was 73 gpm and the
production rate %3% 75 gpm. The %gpm bleed was pumped to a disposal pond.
The use of the small bleed conserved water and helped eliminate excursions
caused by over injection. These injection and production rates decreased to
approximately 55 gpm over the life of the pilot test.

The first chemical break through in a production well was seen on November
15. Uranium break through occurred in a production well on November 16 and
the production stream in all four production wells contained uranium by early
December. ' '

The production of uranium started slowly, but over 3 months gradually reached
100 ppm. By May 1980 the level of uranium in the production stream exceeded
100 ppm and remained at this level for the rest of the leaching phase of the
test.

Mclybdenum levels in the production stream reached 100 ppm almost immediate-
ly, rapidly escalated to 200 ppm and remained higher than the uranium concen-
tration until May, 1980. Molybdenum concentrations after May remained
slightly lower than uranium concentrations for the balance of the leaching
phase. Figure 1 shows uranium and molybdenum levels as a function of time
throughout the leaching phase of the pilot test.

Uranium in the leachate was removed by an ion exchange unit and the "barren"
solution was reinjected into the well field after chemicals were added to
regenerate the desireil leachate formulation. Figure 2 is a process flow
sheet for the in-situ leach plant. Details on the actual processing of
uranium bearing leachate can be found in:

Vogt, T.C., Strom, E.T., Venuto, P.B., Winget,
J.E., and Scoggins, M.W., "Insitu Leaching of
Crownpoint, New Mexico Uranium One Part 6,

The Section 9 Pilot Test", Journal of Pet-
roleum Technology, December 1984, pp 2243-
2254

During the early portion of the leaching phase, uranium loading on the ion
exchange (IX) resins was poor. The resin beads appeared to be loaded with as
much molybdenum as uranium. Eventually a process was evolved to strip
molybdenum from the IX resin selectively and remove it from the circuit. As
molybdenum was gradually removed from the production stream, uranium loading
on the IX beads improved. :

The leaching phase of the Pilot Test continued until October 1, 1980, at
which time the introduction of chemicals to the leachate ceased. It was



estimated that approximately 15% of the uranium in the pilot area was recov-
ered during the leaching phase.
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ATTACHMENT 4
RESTORATION HISTORY
CROWNPOINT SECTION 9
" IN-SITU LEACH PILOT PLANT
OCTOBER 1980 TO OCTOBER 1986

Stage 1 Leaching Stopped, Normal Well Field Operation Continued (October 1,
1980 to December 1st week).

Injection of lixiviant chemicals was stopped on October 1, 1980. Normal
operation of the well field continued, however, (to remove uranium and
molybdenum from the leachate) at a flow rate of about 40 gpm.

Uranium was removed by the ion exchange columns. Molybdenum was removed by
the molybdenum strip circuit incorporated in the surface plant. Waste waters
were routed to the evaporation ponds and barren lixiviant (nc chemicals
added) was circulated back to the well field.

During this two month period, significant reduction in concentrations of
calcium, sodium, sulfates, bicarbonate, molybdenum, uranium, and radionuclide
activities were measured in the leachate (i.e., water removed from the well
field for treatment).

Stage 2 Water Softening Treatment (December 1st Week to December 24, 1980)

A 1ime water softener was brought on stream during the first week of December
1980. The softener was used to reduce temporary hardness and alkalinity from
the barren lixiviant prior to injection into the well field. This "pretreat-
ment" was necessary for successful operation of a reverse osmosis unit
planned for installation.

Lime slurry generated by the water softener was shipped to Kerr-McGee for
disposal in an approved tailings impoundment. Waste waters generated by the
water softener were routed to the evaporation ponds for disposal. During
this three week period concentrations of major ions in the leachate remained
fairly stable with no significant reduction in concentrations noted.

Stage 3 Ground Water Sweep (December 24 to 30, 1980)
A high rate ground water sweep (approximate1y‘ 260 gpm) was initiated on
December 24, 1980. Water was simply pumped from the well field and routed

to a surge pond. Pumping was stopped on December 30, 1980 when the pond
capacity was 80% consumed by the discharge.

Approximately 2.2 MM gallons of water was pumped from the well field and
routed directly to the waste evaporation ponds.

During this six day sweep significant reduction in concentrations of calcium,
sodium, sulfates, chlorides, and uranium was observed.

Stage 4  Pond Water Treatment (December 30, 1980 to late January 1981)




While waiting for the Reverse Osmosis (R. 0.) unit to be brought on stream
for the well field, water was pumped from the pond to the water softener and
back to the pond to reduce temporary hardness and alkalinity.

During this three to four week period no restoration activity in the wel)
field was conducted.

Stage 5 R. 0. Treatment and Ground Water Sweep (Late January 1981 to July
1981)

The reverse osmosis (R.0.) unit was installed and put into operation in late
January 1981. Water was withdrawn from the well field at approximately 70
gpm and processed through the water softener to reduce temporary hardness and
alkalinity. From the softener the water was passed through the R.0. unit to
reduce the concentration of other dissolved constituents.

During this five plus month period, a significant reduction in concentrations
of calcium, sodium, sulfates, chlorides, bicarbonate, uranium, and radio-
nuclide activity was observed in the water produced from the well field.
Only a small reduction in the molybdenum concentration was recorded.

Stage 6 Lime Treatment and Ground Water sweep (July 1981 to May 1982)

In July, lime (calcium hydroxide) was added to the R.0. permeate to reduce
dissolved molybdenum in the leach pattern.

Experiments at Mobil's Field Research Laboratory (FRL) in Dallas had indicat-
ed that an increase in pH and an increase in ca1c1um would be beneficial in
reduc1ng the levels of dissolved mo]ybdenum

Prior to addition of lime in the R.0. permeate, molybdenum levels in the wel)
field has leveled off at approximately 32 mg/}. Major cations and anions
continued to decline slowly in concentration. By adding lime to the system,
the molybdenum levels decreased steadily to 9.7 mg/1 (average for the well
field). A significant reduction in concentrations of <calcium, sodium,
sulfates, chlorides, bicarbonates, uranium, and radionuclide activity during
the ten plus month period also occurred.

- Stage 7 Ion Exchange and "Clean Water" Sweep (May 1982 to November 8, 1982)

Use of the R. 0. unit and the addition of lime to the well field was halted
in May 1982. At that point a "clean water" sweep was initiated. Al water
from the well field was routed to the ion exchange columns for removal of
molybdenum and uranium.

The waste fluid from the ion exchange columns was routed to the evaporation
ponds for disposal. The clean water produced was recirculated back to the
well field to continue the sweep. A small bleed of ground water was main-
tained during the sweep operation. '




Major cations and anions continued to decline slowly in concentration such
that all were below required restoration levels. Molybdenum concentrations
continued to decline slowly.

Stage 8 Sodium Sulfide Treatment and Ground Water Sweep (November 8, 1982
to April 15, 1983)

On November 8, 1982 sodium sulfide (a reducing agent) was added to the clean
water produced from the ion exchange columns to eliminate dissolved oxygen
introduced into the system due to contact with the atmosphere in the surface
process plant. By creating a reducing environment in the well field, dis-
solved molybdenum concentrations would drop along with other heavy metals
such as selenium. Sodium sulfide injection was terminated on April 15, 1983
after approximately 9 MM gallons of water were circulated through the well
field.

No significant change in major water quality parameters, including molybde-
num, occurred during this six month period.

Stage 9 Sit and Soak Period (August 15 to July 14, 1983)

Beginning April 15, 1983 the well field was allowed to "sit and soak" with
just @ minimum (1 gpm) bleed for approximately three months. All bleed water
was routed to the evaporaticn ponds for disposal.

Analysis of the bleed water at the beginning and end of the sit and soak
stage showed no change in major parameters including molybdenum.

Stage 10 Ground Water Sweep (July 14, 1983 to January 13, 1984)

From July 14 to August 3, 1983 a brief ground water sweep was conducted inr
the well field. Approximately 1 MM gallons of water were pumped from the
well field and discharged directly intc the evaporation ponds for disposal
during this three week period.

From August 10, 1983 to November 9, 1983 a minimum bleed (1 gpm) was main-
tained on.the well field. Use of the low flow rate was necessary until an
amended water appropriation application (submitted to the State Engineer) was
approved. The 1 GPM bleed was routed to the evaporation ponds for disposal.

After receipt of the amended water appropriation at the end of October 1983,
production flow was increased to 40 gpm on November 9, 1983. No . water was
injected back into the formation, but was routed to the evaporation ponds for

disposal.

On December 16, 1983 production flow was decreased from 40 gpm to 20 gnm
because the evaporation ponds were approaching full capacity. A)1 flow was
stopped on January 13, 1984.

During this five month sweep period no significant change in molybdenum
concentrations were observed. Concentrations of sodium and chloride did
drop significantly.




Stage 11 R.0. Treatment and Ground Water Sweep (January 18 to May 1, 1984)

On January 18, 1984 a reverse osmosis (R. 0.) unit was brought on line to
reduce dissolved constituents. Water was pumped from the well field at about
34 gpm and routed to the R.0. Unit for treatment. R. 0. Permeate was inject-
ed back into the well field at a rate of 25gpm. R. 0. reject (approximately
9 gpm) was routed to the third evaporation pond for disposal.

During the three plus month period concentrations of chloride and molybdenum
decreased slightly.

Stage 12 Hydrogen Sulfide Injection (May 1, 1984 to March 18, 1985)

On May 1, 1984 Hydrogen sulfide (HZS) was injected into the wellfield to test
the effectiveness of the chemical™as a reductant (i.e., to lower the pH of
the ground water in the well field, maintain the aquifer redox potential in a
reduced state similar to preleaching conditions, and reduce the concentration
of dissolved molybdenum and other heavy metals). :

Tests were conducted by pumping ground water at a rate of approximately 20
gpm from one well, adding 400 mg/1 H,S, and injecting the treated water into
another well (13 total). The total éolume of water injected into each well
treated was approximately 40 M gallons. The H,S treated wells were sampled
and monitored at an interval of once every two “to four weeks. Samples were
analyzed for pH, uranium, and molybdenum.

Water samples collected and analyzed during this period showed mixed results
for molybdenum. Of the 13 wells, molybdenum concentrations dropped in six
wells, rose in four wells, and stayed approximately the same in three wells.

Stage 13 Sit and Soak Period (March 18, 1985 to April 15, 1986)

Following H,S treatment/injection the well field was allowed to "sit and
soak" to a]?%w sufficient time for dissolved molybdenum to react with H,S to
form MoS, (solid). During this period water samples were collected frof the
well fie?d periodically and analyzed.

Of the 13 wells treated with H,S, the September 1985 laboratory analysis
showed molybdenum concentration &%creased in ten wells and increased in three
wells. The well field average concentration for molybdenum had decreased
from 7.7 mg/1 in September 1984 and 10.4 mg/1 in December 1984 to 4.8 mg/1 in
September 1985. By September 1985, eight of the wells were below NMWQCC 1.0
mg/1 standard for molybdenum.

Also, during this period beginning in October 13985 a well maintenance program
was conducted in the well field with the approval of the State Engineer's
- Office. Five wells were selected for maintenance which included cleaning and
acidizing to improve well performance. The well maintenance program ended in

December 1985.



Stage 14 Ground Water Circulation (April 15, 1986 - May 20, 1986)

To insure that a well was properly cleaned and insure that residual well bore
material was not contaminating the samples, the wells were pumped to the
pond. After pumping each well, water from within the wellfield was pumped in
a closed circuit into each we]] to insure uniform mixing of reduced f1u1ds
throughout the wellfield.

Stage 15 Sit and Soak {Static Condition) May 20, 1986 - Present -

In preparation for declaring restoration, the wellfield has remained idle
except for routine water quality sampling as required under the terms and
conditions of the permits.




MOBIL PILOT INSITU LEACH
URANIUM PROJECT

CROWNPOINT, NEW MEXICO

APPENDIX A



TABLE OF CONTENTS

Sampling Procedure

Exhibit
Exhibit
Exhibit
Exhibit
Exhibit

Exhibit

1:
2:
3:
4:
5:
6:

Map of Section 9 Wellfield

Typical Installation For Water Sampling
Well Parameters

Diagram of Pneumatic Displacement Pump
Wellfield Sampling Schedule

List of Water Quality Parameters

Laboratory Identification and Analytical Methods

Exhibit 7:
Exhibit 8:

Exhibit 9:

EPA Certification Letter
Colorado Department of Health Certification Letter

Summary of Analytical Methods

Other Activities

PAGE NUMBER

10
11

22




SAMPLING PROCEDURE

The following procedure is utilized in obtaining samples of water from the
wells in the Section 9 wellfield. The well field is shown on Exhibit 1.

1. AR packer and sampling apparatus is lowered down the well to a point
where the bottom of the packer is even with the top of the perforations.
The sampling device, a pneumatic displacement pump, is attached 2.0 feet
below the bottom of the packer so the pump lies adjacent to perforations
in the well casing. The placement of the packer and pump is diagrammed
on Exhibit 2. The packer is inflated by nitrogen gas to a pressure that
is 40 to 50 pounds greater than the hydrostatic pressure at that depth
in the well.

2. The pump, also operated by nitrogen gas, then evacuates two casing
volumes of water occupying the perforated interval of the well at a rate
of 0.10 pgm. This volume of water varies from 29 to 57 gallons
depending upon the size of the casing and the extent of the perforated
interval. This water is evacuated in order to allow fresh formation
water to displace the stagnant water in the well bore prior to sampling.
Exhibit 3 is a tabulation of the wells, their inside diameters, and the
volume of stagnant water to be evacuated prior to the taking of the
sample.

The sampling device is a pneumatic displacement pump manufactured by
Baski Water Instruments, Inc. of Denver, Colorado. The operation of
this pump is described on Exhibit 4. ' :

3. Following evacuation of two casing volumes of stagnant water, a three
gallon sample is taken. This sample is treated for use in the various
analyses as described below.

. A. 1l Liter non-fﬂ‘tered, untreated.

B. 1 Liter filtered through a 0.45 micron filter and preserved with 6
NaOH tablets.

C. 1 Liter filtered as above and preserved with 2mls of HZSOq or 5mls
cUsoq. This sample stored in glass container.

D. 1 Liter filtered as above and preserved with 5mls conc HHNO3.

E. 1 Liter filtgred as above and preserved with 2mls conc. stoq.

F. 0.5 Liter non-filtered and preserved with 2.5 mls conc. HN03.
G. 1 Gallon filtered as above and preserved with 20mls conc HNO3.

Radon 222 is sampled in the field by attaching tubing to a sample port
and filling a vacuum blood sample tube by inserting an injection needle
through the vacuum tube seal. The radon sample is shipped to the lab
the following morning by air express. Samples A, B, and C are shipped
cold in an ice chest while the rest are shipped at room temperature.

-1-
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EXHIBIT 2
TYPICAL INSTALLATION FOX ..ATER SAVPLIY
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EXHIBIT 3

WELL PARAMETERS

PERFORATED
INTERVAL, FT.

SECTION 9 WELLFIELD

CROWNPOINT PROJECT

PACKER

PLACEMENT, FT.

TWO CASING

VOLUMES .,

GAL

WELL CASING 1.D.
17-13-9U IN _INCHES
208 5.0
209 5.0
210 5.0
211 5.0
212 5.0
213 5.0
214 6.0
215 5.0
216 5.0
217 5.0
218 5.0
219 5.0
220 5.0

1952-1980
1953-1979
1954-1982
1954-1971
1955-1977
1946-1974
1957-1967
1966-1988
1956-1978
1956-1981
1952-1978
1952-1976

1968-1994

1952
1953
1954
1954
1955
1946
1957
1966
1956
1956
1952
1952

1968

57
53
57
35
45
57
29
45
45
51
53
49

53




Pneumatic Displacement Pumps (PDP™)

Pneumatic displacement pumps
(PDP™) are used for obtaining non-

aerated water samples from boreholes.

The PDP™is lowered to the desired
depth. and compressed nitrogen gas
is fed into it, forcing (or displacing)
a sample of water to the ground
surtace. The nitrogen pressure is

then released and the PDP™ fills up .

with water, thus ready to begin
another cycle.

A battery operated timed nitrogen
controller (TNC™) can automatically
cyclie the pneumatic displacement
pump. In this fashion an unmanned
well can be pumped out at a
controlied rate. .

If samples must be obtained
more than twice a year, it might
. prove more economical to have a
permanent installation. A screen can
be attached to the bottom end of the
PDP™ to prevent plugging should it
be desirable or necessary to bury it
in the ground.

EXHIBIT 4

Water
Sample

Nitrogen

For a more efficient operation. it !
is possible to combine a PDP™ with
air-lifting. Using this combination a -
borehole can be rapidly atr-lift ]
pumped and, simuitaneously. a non- (
aerated water sample can be delivered )
by the PDP™, , '
Because of their const, uction. ' /
PDP™ require minimum mainten- o
ance and are easy to disassemble i
and clean. \
They are available in either
stainless steel or flexible. reinforced ‘
vinyl, each with a Teflon” valve. The ' *
rigid, stainless steel sampler (or N~
PDP) normally comes in tive-foot
sections, while the flexible. viny! (
sampler is available in any length.
As a rule, stainless steel is utilized
for depths to 1,000 feet. On special
order, however, a PDP™ of stainless
steel can be supplied for depths of
up to 5,000 feet. Vinyl is limited to
depths of 300 feet.

‘DuPont



EXHIBIT 5
CROWNPOINT SECTION 9

WELLFIELD SAMPLING SCHEDULE

NOV. - DEC. JAN. FEB.  MAR. APR. MAY  JUNE  JULY

WELL NO 1986 1986 1987
208 X oy X Y X
209 X Y X Y X
. 210 X o Y X Y X
211 . X Y X Y X
212 X Y X v X
213 X Y ' X | Y X
214 X Y o X Y X
215 X Y X v X
216 X Y X Y X
217 X Y | X Y X
. 218 X Y X Y X
219 X v X Y X
220 X ' \ X ' . Y X

X: Full Analysis of stability period parameters (quadrimonthly).

Y: Full ‘analysis of stability period parameters (monthly).




EXHIBIT 6

List of Water Quality Parameters to be Detected
Crownpoint Section 9 Wellfield

Restoration Sample Parameters

A. Quadrimonthly parameters, mg/L

Aluminum, dissolved ' Maganese (dissolved)
. Arsenic _ Molybdenum (dissolved)

Barium . Mercury (dissolved

Boron Nickel (total)

Cadmium . Nitrate (as N)

Choride pH

Chromium Phencls

Cobalt {dissolved) ~ Combined Radium 2264228 (pci/L)

Copper (dissolved) Selenium (dissolved)
. Cyanide Silver (dissolved) v

Fluoride Suifate {as S04)

Iron (dissolved) ‘ TDS (at 180 degrees F)

Lead {(dissclved) Uranium (as U)

B. Monthly parameters, mg/L

Chloride ’Combined Ra 2268228 (pci/L)
Manganese | Se1eniumv
. Molybdenum Sulfate

Phenols TDS



LABORATORY IDENTIFICATION AND ANALYTICAL METHODS

Laboratory Identification and Certification

Mobil proposes to utilize the same laboratory which has historically analyzed
our samples. Accu-lLabs Research, Inc., located in Wheat Ridge, Colorado, is
certified by the United States Environmental Protection Agency and the
Colorado Department of Health. See Exhibits 7 and 8 for certification
letters.

Analytical Methods

The analytical methods utilized by Accu-Labs Research, Inc for Mobil's
samples are outlined in Exhibit 9. Please note that the nominal detection
limits for each water guality parameter are shown in the Methods Summary
Section of Exhibit 9.




EXHIBIT 7

+
;A : RECEIVED -
KM” ] UNITED STATES ENVIRONMENTAL PROTECTION AGENCY :
g et | | REGION VIl 1291988
ONE DENVER PLACE — 999 18TH STREET — SUITE 1300
DENVER, COLORADO 80202-2413 WHEATRIDGE
JUL 25 1986

Ref: 8HWM-RP

Mr. William R. Gilgren
Accu~Labs Research, Inc.
11485 W. 48th Ave.
Wheatridge, CO 80033

Dear Mr. Gilgren:

Attached is a copy of Robert Tauer's report of his on-site evaluation
of your laboratory. The purpose for the visit was to determine if your
laboratory should continue to be certified under the Safe Drinking Water
Act.

Based on the recommendations in the report I am granting certification
to Accu-Labs Research, Inc., for the analysis of grcss alpha, gross beta,
Radium 226, Radium 228, Uranium, and Tritium in drinking water. The
certification will remain in effect for three years. Continued satisfactory
performance on EPA/Las Vegas check samples is required. '

1f you have any further questions concerning the certification or
the report, please contact Robert Tauer at (303) 236-5083.

Sincerely yours,

mﬁfj

James B. Lehr, Director
Environmental Services Division

Attachment

cc: Juanita Hillman
8-ES



EXHIBIT o

COLORADO DEPARTMENT OF HEALTH

Richard D. Lamm Ry Thomas M. Vernon, M.D.
Governor _ 187 6 Executive Director
RECEIVED

MARCH 19, 1986
MAR 2413285

WHEATRIDGE

WILLIAM GILGREN, PRESIDENT
ACCU-LABS RESEARCH. INC.
11485 wW. 4BTH AVENUE

WHEAT RIDGE, COLORADO 80033

CERTiFICATION STATUS OF ACCU-LABS RESEARCH, INC.

Based on a review of Performance Evaluation WSOl7, Accu-Labs Research, Inc.
is CERTIFIED for the inorganic parameters and total trihalomethane analvses.
The certification for Pesticide’/Herbicide analyses is downgraded to PRO-
VISIONALLY CERTIFIED.

Loy TH ZM«-%‘/‘”?-\
ANNE M. WOLFGANG
QUALITY ASSURANCE COORDINATOR

AMW/mak

-10-



EXHIBIT 9
SUMMARY OF ANALYTICAL METHODS UTILIZED 8Y ACCU-LABS RESEARCH, INC.

Total Uranium; Water:

An aliquot of the sample is pipetted onto a NaF-Lif pellet and fused. The
~pellet is exposed to ultraviolet light and the fluorescence is measured.

The intensity of the fluorescence is directly proportional to the uranium
concentration. -

Reference: No. 1, 3, 4, 7,8, 9
Total Uranium; Solids:

An aliquot of sample was digested with nitric, sulfuric, perchloric, and
hydrofluoric acid and evaporated to dryness. The residuc was dissolved in
dilute nitric acid and extracted with ethyl acetate. A very small aligquot
of the organic layer was pipetted onto a NaF-LiF pellet and fused using a
Geoco fusion burner. The pellet was exposed to ultraviolet light and th-
flourescence measured using a fluorometer.

Reference: No. &
Radium-226; Water:

Radium in the sample is concentrated and coprecipitated with Barium
Sulfate. The precipitate is either gross alpha counted to determine the
total Radium-225 alpha activity or is redissolved into a basic EDTA solu-
tion. The solution is placed in a sealed bubbler and stored for ingrowth of
Rn-222. After ingrowth, the gas is purged into a Lucas cell and counted for
its alpha activity.

Reference: No. 1, 2, 3, 5,7, 8, 9
Radium-225; Solids:

An aliquot of the sample is fused with sodium peroxide and dissolved
completely in dilute HC1. Radium-225 in the sample is concentrated and
separated by coprecipitation with barium sulfate. The precipitate is eitner
gross alpha counted to determine the Radium-225 activity or dissolved into a
basic EDTA solution, placed in a sealed bubbler and stored for ingrowth of
Rn-222. After ingrowth, the gas is purged into a scintillation cell. When
the Rn-222 daughters are in equilibrium with the parent, the scintillation
cell is counted for alpha activity.

Reference: No. 1, 2, 3, 5
Gross Alpha/Beta; Water:

An aliquot of the sample, containing up to 120 ng dissolved solids, was
acidified and brought to dryness. The residue was transferred to a
stainless steel planchet and counted for its Gross Alpha and Gross Beta

activity. The final reported result was corrected for self absorption and
backscatter.

Reference: No. 1, 2, 3,4,6,7,8,09

-11-




Lead-210; Water and Solids:

The sample is digested with acid, redissolved in dilute HC)l and run
through an anion exchange column to separate out the Lead-210. Following
separation, the Lead-210 is precipitated out as lead chromate. After decay
of the Lead-210 to Bismuth-210, a gross beta count is taken.

Reference: No. 6, 9
Thorium-230; Water and Solids:

The sample is digested with acid, redissolved in SN Nitric acid. Thorium
is then separated by anion exchange followed by a gross alpha count. The
total thorium alpha activity is reported at Th-230.

Reference: WNo. 7

Radium-228; Water and Solids:

allowed to ingrow. . After ingrowth, Ac-228 is co-precipitated with Yttrium

‘ A1l radium is separated from the sample as a BaS0, precipitate. Ac-228 is
: as the oxalate and gross beta counted.

Reference: No. 1, 2, 3, 8

NOTE: The referenced methodology does allow Accu-Labs Research, Inc. to
meet NRC Guideline 4.14 Lower Level of Detection, provided the c¢client
“submits sufficient volume of sample when requesting the analyses.

-12




10.

11.

12.

METHOD REFERENCES UTILIZED BY ACCU-LABS RESZARCH, INC.

U.S. Environmental Protection Agency, 1979, Radiochemical Analytical
Procedures for Analysis of Environmental Samples, Report No. ,
EMSL-LV-0539-1, Las Vegas, NV, U.S., Environmental Protection Agency.

American Public Health Association, American Water Works Association,
Water Pollution Control Federation, 1985, “*andard Metnods for the
txamination of Water and Wastewater, 16th ed., Washington, D.C., Am.
Public Health Association.

U.S. Environmental Protection Agency, 1976, Interim Radiochemical
Methodology for Drinking Water, Report No. EPA-600/4-75-008, Cincinnati,
U.S. Environmental Protection Agency.

Harley, J.H., ed., 1975, HASL Procedures Manual, HASL-300; Washington,
D.C., U.S. Energy Research and Development Administration.

Misaqi, Fazlelleh L., Monitoring Radon-222 Content of Mine Waters
Informational Report 1026, U.S. Department of Interior, Mining
Enforcement and Safety Administration, Denve-, Colorado, 1975.

"Radioassay Procedures for Environmental Samples", 1967, USDHEW, Section
7.2.3. '

"Handbook of Analytical Procedures”, USAEC, Grand Junction Lab, 1970,
page 196,

“Prescribed Procedures for Measurement of Radioactivity in Drinking
Water", EPA-600/4-80-032, August 1980, Environmental Monitoring andg
Support Laboratory, 0Office of Research and Development, U.S. Environ- .
mental Protection Agency, Cincinnati, Ohio 45268.

"Methods for Determination of Radioactive Substances in Water and
Fluvial Sediments”, U.S.G.S. Book 5, Chapter A5, 1977.

"Acid Dissolution Method for the Analysis of Plutonium in Soil",
tPA-600/7-79-081, March 1979, U.S. EPA Envirommental Monitoring and
Support Laboratory, Las Vegas, Nevada, 1979.

"Procedures for the Isolation of Alpha Spectrometiically Pure Plutoniur,
Uranium and Americium", by E.H, Essington and B.J. Drennc-. Los Alamcs
National Lab, private communication.

"Isolation of Americium from Urine Samples”, Rocky Flats Plant, Health
Safety and Environmental Laboratories, Laboratory Procedure, HS and
FL-7, revised 1/21/83.




NO. 3802286 ~ REV. A
METHODS SUMMARY

NOMINAL
PARAMETER REFERENCE NO. EPA METHOD NO. DETECTION LIMIT
Color (Colorimetric- 1, 2 110.2 2 color units
Platinum-Cobalt)
Conductance (Specific 1, 2, 3 120.1 2 mhos/cm
conductance, mhos at
25°C)
Hardness, total (mg/L 1, 2,.3 130.2 2 mg/L
as CaC03) (titrimetric, :
EDTA)
pH (Electrometric) 1, 2, 3 150.1 0.1 units
Residue, Filterable 1, 2 ' 160.1 5 mg/L 1
(TDS, Gravimetric, Dried
180°C)
Residue, Unfilterable 1 160.2 5 mg/L
(TSS, Gravimetric, Dried
105°C)
Residue, Total (TS, Gravi- 1, 2 160.3 5 mg/L
‘metric, Dried at 103-105°C)
Residue, Volatile (Tv, 1, 2 160.4 5 mg/L
Gravimetric, Ignition at
550°C)
Settleable Matter (Volu- 1, 2 160.5 0.1 m/L/hr
‘metric, Imhoff Cone) ' '
Temperature (Thermometric) 1, 2 170.1
Turbidity (Nephelometric) 1, 2, 3 180.1 1 NTU
Aluminum (Atomic Absorption 1, 2, 4 202.1 © 0.5 mg/L
direct aspiration) ' ‘
Aluminum (Atomic Absorption 1, 2, 4, 5 202.2 0.05 mg/L
furnace technique) .
Antimony (Atomic Absorption 1, 2, 4 204.1 0.5 mg/L
direct aspiration)
WRITTEN GO DATE (-2%-54  0A T4 CDATE /2]y

APPROVED  NC——

PAGE 1 OF 8 _ -14-




NO. 3802286 REV. A

: NOMINAL
PARAMETER REFERENCE NO. EPA METHOD NO. DETECTION LIMIT
Antimony (Atomic Absorption 1, 2, 4, 5 204.2 0.005 mg/L
furnace technique)
Arsenic (Atomic Absorption 1, 2, 4, 5 206.2 0.005 mg/L
furnace technique)
Barium (Atomic Absorption 1, 2, 4 208.1 0.2 mg/L
direct aspiration) :
Beryllium (Atomic Absorption 1, 2, 4 210.1 0.005 mg/L
direct aspiration) : :
Beryllium (Atomic Absorption 1, 2, 4, § 210.2 0.001 mg/L
furnace technique) :
‘ Bismuth (Atomic Absorption
direct aspiration) 4 0.2 mg/L
Boron (Colorimetric, 1, 2 212.3 0.1 mg/L
curcumin)
Cadmium (Atomic Absorption 1, 2, 4 213.1 0.005 mg/L
direct aspiration)
Cadmium (Atomic Absorption 1, 2, 4, 5 213.2 0.0005 mg/L
furnace technique)
Calcium (Atomi¢ Absorption 1, 2, 4 215.1 0.1 mg/L
direct aspiration)
' Chromium (Atomic Absorption 1, 2, 4 218.1 0.005 mg/L
direct aspiration)
Chromium (Atomic Absorption 1, 2, 4, 5 218.2 0.005 mg/L
furnace technique)
Chromium, hexavalent (Culor- 1, 2 218.4 0.02 mg/L !
imetric diphenylcarbazide) !
Cobalt (Atomic Absorption 1,2, 4 219.1 0.02 mg/L
direct aspiration)
Cobalt (Atomic Absorption 1, 2, 4, 5 219.2 0.005 mg/L
furnace technique)
WRITTEN (L - DATE $-28-54 QA T1ax DATE "a/¢a
APPROVED "‘;L?
PAGE _2 OF

M
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NO. 3802286 REY. A

NOMINAL
PARAMETER REFERENCE NO. EPA METHOD NO. DETECTION LIMIT
Copper (Atomic Absorption 1, 2, 4 220.1 0.005 mg/L
direct aspiration)
Copper (Atomic Absorption 1, 2, 4, 5 220.2 © 0.001 mg/L
furnace technique) .
Germanium (Atomic Absorption
direct aspiration) 4 : 0.5 mg/L
Gold (Atomic Absorption 1, 2, 4 231.1- 0.5 mg/L
direct aspiration) '
Iron (Atomic Absorption 1, 2, 4 236.1 0.01 mg/L
direct aspiration)
. Iron (Atomic Absorption 1,‘ 2, 4,5 236.2 0.005 mg/L
furnace technique)
Lead (Atomic Absorption 1, 2, 4 239.1 0.1 mg/L
direct aspiratin)
Lead (Atomic Absorption 1, 2, 4, 5 239.2 0.005 mg/L
furnace technique)
Lithium (Atomic Absorption
direct aspiration) 4 ' 0.001 mg/L
Magnesium (Atomic Absorption 1, 2, 4 242.1 ' 0.05 mg/L
direct aspiration) ’
Manganese (Atomic Absorption 1, 2, 4 243.1 0.005 mg/L
direct aspiration) _
Manganese (Atomic Absorption 1, 2, 4, 5 243.2 0.0005 mg/L
furnace technique)
Mercury (Manual Cold Vapor 1, 2 245.1 | 0.0001 mg/L
technique)
Molybdenum (Atomic Absorp- 1, 2, 4, 5 246.2 0.005 mg/L
tion furnace technique)
Nickel (Atomic Absorption 1, 2, 4 249.1 0.02 mg/L
direct aspiration)
WRITTEN CC -  DATE L-28-84  0A  13n DATE  /alax

WROVED R

PAGE 3 OF 8
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NO. 3802286 REV. A

’ NOMINAL

PARAMETER REFERENCE NO. EPA METHOD NO.  DETECTION LIMIT
Nickel (Atomic Absorption 1, 2, 4,5 249.2 0.005 mg/L

furnace technique)

Palladium (Atomic Absorption

direct aspiration) 1, 4 . 253.2 ' 0.005 mg/L
Platinum (Atomic Absorption

furnace technique) 1, 4 255.2 0.05 mg/L
Potassium (Atomic Absorption 1, 2, 4, 5 - 258.1 0.1 mg/L

direct aspiration)

Selenium (Atomic Absorption 1, 2, 4, 5 270.2 0.005 mg,'L
furnace technique) ' : '

Silver (Atomic Absorption 1, 2, 4 272.1 0.005 mg/L
direct aspiration)

Silver (Atomic Absorption 1, 2, 4,5 272.2 . 0.001 mg/L
furnace technique)

Sodium - (Atomic Absorption 1, 2, 4 273.1 0.1 mg/L
direct aspiration)

Tin (Atomic Absorption

direct aspiration) i, & 282.1 1.C mg/L
Tin (Atomic Absorption
furnace technique) 1, 4 282.2 0.005 mg/L
/ Thallium (Atomic Absorption 1, 2, 4 279.1 0.5 mg/L

\ direct aspiration)

Thallium (Atomic Absorption 1, 2, 8, 5 279.2 0.005 mg/L
furnace technique)

Vanadium (Atomic Absorption 1, 2, 4 . 286.1 0.5 mg/L
direct aspiration)

Vanadium (Atomic Absorption 1, 2, 4,5 286.2 0.005 mg/L
furnace technique)

Zinc (Atomic Absorption 1, 2, 4 289.1 0.005 mg/L
direct aspiration)

wriTTEN L0 DATE [,-25-94 0o g4n  DATE  "alay
APPROVED —S

PAGE 4 OF 8
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NO. 3802286 = REV. A
| ~ NOMINAL

PARAMETER REFERENCE NO. EPA METHOD NO. DETECTION LIMIT

Zinc (Atomic Absorption 1,2,4,5 289.2 0.001 mg/L
furnace technique)

Nitrogen, Kjeldahl, total 1, 2 351.1 1 mg/L
(Digestion, Colorimetric :
Phenate)

Nitrogen, Kjeldahl, total 1, 2 351.4 . 1 mg/L
(Digestion, Ilon Selective
Electrode)

Nitrate-Nitrite (Colori- 1, 3, 7 353.2 0.05 mg/L
metric, Automated, Cadmium
Reduction) : _ '

. Nitrite (Colorimetric, 1,3,7 353.2 0.05 mg/L

Automated)

Phosphorus - A1l Forms 1, 2, 3, 365.2 0.02 mg/L
(Colorimetric, Ascorbic
Acid, Single Reagent)

Silica, dissolved (Colori- 1, 2, 3 370.1 2 mg/L
metric)

Sulfate (Colorimetric, Auto- 1, 2, 8 375.2 3 mg/L
mated, Methylthymol Blue,
AAII)
. Sulfate (Gravimetric) 1, 2, 3 375.3 - 5 mg/L
Sulfide (Titrimetric lodine) 1, 2 376.1 1 mg/L
Biological Oxygen Demand 1, 2 405.1 2 mg/L
~ (Oxygen Depletion 5 Day
20°C)

Chemical Oxygen Demand 1, 2, 3 410.2 2 mg/L
(Titrimetric, Low Level)

011 and Grease, total- 1, 2 413.1 1 mg/L
recoverable (Gravimetric,
Separatory Funnel Extraction)

WRITTEN G DATE £-29-P4 oA 11 - DATE ")aley

APPROVED ‘?/ .
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NO. 3802286 REV. A

’ . ’ NOMINAL

PARAMETER REFERENCE NO. EPA METHOD NO. DETECTION LIMIT

Organic Carbon, total (Com- 1, 2, 3 415.1 1 mg/L
bustion or Oxidation
IR Detection)

Phenolics, tbta1-recover- 1, 2, 3 420.1 . 0.002 mg/L
able (Spectrophotometric, -
Manual 4-APP with
Distillation)

Acidity (Titrimetric) 1, 2, 3 305.1 5 mg/L

Alkalinity (Titrimetric 1, 2,3 310.1 5 mg/L
pH 4.5)

Chloride (Colorimetric, 1, 2, 6 325.2 ' 3 mg/L
Automated, Ferricyanide
AAll)

Chloride (Titrimetric, 1, 2, 3. 325.3 3 mg/L
Mercuric Nitrate)

Cyanide, total (Spectro- 1, 2,3 335.2 ~ 0.005 mg/L
photometric)

Fluoride (Potentiometric, 1, 2,3 340.2 0.5 mg/L
Ion Selective Electrode) ’

lodide (Titrimetric) 1, 3 345.1 2 mg/L

Nitrogen, Ammonia (Colori- 1, 2 350.1 0.2 mg/L
metric Automated Phenate) '

Nitrogen, Ammonia (Poten- 1, 2 350.3 0.2 mg/L

~trometric, Ion Selective
‘Electrode)

Inorganic Carbon, total 9 1 mg/L
(Coulometric)

Surfactants (MBAS) / 2 425.1 0.025 mg/L

Thiosulfate (Titration) 10 : 1 mg/L

WRITTEN o - DATE £ -2§-§% QA _ 3 DATE /3 [«y

APPROVED —@’

PAGE 6 OF 8
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PARAMETER
Pesticides:
Lindane

Endrin

Methoxychior

Toxaphene

Herbicides:

2,4-D

2,4,5-T° (Silvex)

Trihal omethanes

PCB's

Total Organic Halogens

WRITTEN

APPROVED __;:jjf:zzj’/’

PAGE

7

<

OF

8

REFERENCE NO.

NO. 3802286 REV. A

EPA METHOD NO.

NOMINAL
DETECTION LIMIT

1 608
12
11, 13 601, 501.2
11 608
14 450.1
2¢/5¢
oATE _(/ A Tan DATE

0.004 mg/L
0.0002 mg/L
0.1 mg/L
0.005 3,1

0.1 mg/L

0.01 mg/L
0.01 mg/L
0.001 mg/L
0.005 mg/L

7[1’04

-20-




NO. 3802286 REY. A
REFERENCES

1. “Methods for Chemica] Analysis of Water and Wastes" US EPA, 1979 (EPA-600-
4-79-020).

2. "Standard Methods for the Examination of Water and Wastewater", l14th Edition,
1975. ‘

3. Annual Book of ASTM Standards, Part 31, "Water", 1976.
4, "Ana1ytica1‘Methods for Atomic Absorption", Perkin-Elmer Corporation, 1976.

5. “Analytical Methods for Atomic Absorption using the HGA Graphite Furnace",
Perkin-Elmer, 1973. _

6. Technicon Autoanalyzer, Industrial Method No. 99-70W, Technicon Industrial
Systems, September, 1973.

7. Technicon Autoanalyzer, Industrial Method No. 100-70W, "Nitrate and Nitrite
in Wastewater". ,

8. Technicon Autoanalyzer, Industrial Method No. 118-71/W, "Sulfate in Water
and Wastewater”. :

9. Procedure developed at Huffman Laboratories referred to as "Carbonate
Carbon" or "Mineral Carbon".

10. "The Encyclopedia of Industrial Chemical Analysis", Volume 18, Page
432, 1973.

11. "Methods for Organic Chemical Analysis of Municipal and Industrwal
Wastewater", US EPA 1982 (EPA-600/4-82-057).

12. "Methods for Organochlorine Pesticides and Chlorophenoxy Acid Herbicides in
Drinking Water and Raw Source Water", US EPA 1981 (EPA 600/4-81-053).

13. "The Analysis of Trihalomethar?s in Drinking Water by Liquid/Liquid
Extraction”, US EPA 1979.

14. "Total Organic Halide", US £¢¢ .- [ (EPA 600/8-81-055).

WRITTEN Qo DATE {-258-5¢ QA <+ DATE 7/2/au

APPROVED ‘?§;537

PAGE 8 OF 8
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OTHER ACTIVITIES

As part, of Mobil's permit, routine water sampling and analysis of all
monitor wells has been required. Recognizing that the purpose of the "Sta-
bility Period" is to determine water quality in a static, or natural, condi-
tion, and the pumping of these monitor wells creates an unnatural condition,
Mobil proposes to discontinue all routine monitor well sampling. Instead,
effective November 15, 1986, Mobil will conduct routine water sampling and
analysis of monitor wells on the second, fourth, and eighth month of the
program.

During the Stability Period, Mobi)l will suspend all activities which could
impact the water quality of the reservoir. A1l operational activities
pertaining to the Westwater Formation in the wellifieid will be limited to the
sampling described in this document.

_22..
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Mobil Coal Produclng Inc. o aox 1177

- DEMYER COLORADO 80217

" RETURNORIGINALTO POR g

.
Lo June 2, 1987

Mr. Thomas T. Olsen
Project Manager ¥
United States Nuclear Regulatory Commission
P.0. Box 25325

Denver, CO 80225

Dear Mr. Olsen:

In reference to our May 27 meeting, concerning the restoration stability
program for Mobil's Crownpoint ISL Uranium Pilot facility, please find
enclosed a copy of the water quality ana]ysfs for the well field. These
analyses cover the period November 1986 through March 1987. Analytical
results of the May samp]es are currently not available from Accu-Labs
Research, Inc. . :

After reviewing these: analyses you will note that Mobil has been checking
Accu-Labs molybdenum wesu1ts with Intermountain Laboratories. The check
sampling began in Janjuary after noticing significant variations in the
molybdenum values for':each well over a one month period. Accu-lLabs was
advised of our doubling checking of results and implemented a more rigorous
quality control program. Since the program was implemented, we have seen a
very close correlation in molybdenum analyses between the laboratories.

If you have any questyons concerning these analyses please contact me.

Very truly yours,

8708240350 870602
PDR ADOCK 04008911
c PDR

J.F. Cullen
JFC/62/em o i Rop it 2
enclosure : AL roe g, 41”',' o 2'6
. 4 Trpgoieen . A L T
cc: Kevin A. Lambert Cae Check Revy ¢ ;',‘7/' .
State of New Mexico : Recewea By . Q»;_ """""
Environmental Improvement Division = @ lemeeeo e

P.0. Box 968 ~ Runnels Bldg.
1190 St. Francis Drive
Santa Fe, New Mex1co 87504-0968

 DESIGNATED ORIGINAL _‘
Certified By 2pgas ¢ Zooeet’ . 57 70F




CROWNPOINT
STABILITY SMAPLING MOLYBRDENUM

JANUARY 87 EERRUARY HARGH AFRIL HAX
AC o A I ac i ag L. | AC P!
2.19 1.79 2,19 1.79
1.3 1.05 .55 .98 1.0 .87
25 .2 ' .22 .16
3.9 2.88 2.66
.28 .21 .22
.- 1‘2—, - S - . .85 ) .63
1.9 1.05 B o :
4.1 3.13 2.87
2.8 .8 .86
1.3 1,50 1.3 1.40 q2

1.2 1,25 1.1 1.08

2.59 1.62 1.01 1.0 1.63 1.53 1.09 .82 N/A 1.h6




STABILITY PERIOD
 ANALYSIS OF MONITOR WELLS

g70602 |
g708240372 87025
PDR ADOCK 04055

C
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DR
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~Accu-Labs ResearCh, Inc.

11485 W. 48th Avenue Wheat Ridge, Colorado 80033
(303) 423-2766

March 3, 1987
Page 1 of 1 '

Mr. Joe Sciba
Mobil 011 Corporation
P.0. Drawer F
Crownpoint, \M 87313

RE: 8752-23657-8
Date Samples Rec'd 2- 16-87

REPORT OF ANALYSIS

ALR Designation Sponsor besignation Gross Alpha, Gross Beta,
dissolved, dissolved,
+ counting + counting

error*, pCi/L  error*, pCi/L

. ]
ot 4

8752-23657-8-1 ;202 2-11-87 25 2

3
-2 207 2-11-87 910 114
-3 221 2-11-87 f 1227 4¢3
-4 222 2-11-87 0ts -2+5
-5 223 2-11-87 0ta 0¢3
-6 7 224 2-11-87 5¢5 243
-7 - 225 2-11-87 21 ¢ 7 17 ¢ 3

-8 2768 2-11-87 189 K K

*Yariability of the radioactive disintegration process (counting error) at
the 95% confidence level, 1.960.
These samples are schedu]ed to be disposed of 45 days after the date of this

report, . .

Bud Summers
Radiochem{stry

BS/dh 19 . : Supervisor

-




’M@bll O;I Corp‘orcmon

‘ LENERQY umsmu.s mvmon "

ATE—L=/tP R REPORTNO £
' | CROWNPOINT SECTION S, PILOT TEST
\BIWEEKLY DATA REPORT o

WELL NO. ~ pH Ec SULFATE URANIUM MOLYBDENUM SODIUM GROSS ¢ GROSS B
' , - {pmhos) (mg/1) (mg71) - (mg/1)  ~ (mg/1) (pci/l)  (pci/l)

9U-202 _&LJ:Z'. 7 o/ .08 - fio QL5 -2TJ

u-807 A7 o 290 <0/ comS /20 7T /T4

L]

gu-221° £ €& 35/ _30 cod . 0B T 430 pr7 4 L3

L

9uU-222 Z.LJ.ZX__oiL <o ! _ 008 /IO oI5 -a Tt

9U-223 EZ__ZA&__.?I <o/ 207 /30 o4 o133

"9u-éz4 E.E_‘J_LL_R_Z__‘Q._L. !oo,:? 2w S N W 2% 4

su-225 B.J Joo /oP <0/ 20025 [0 A1T7 /7EF

Si-2768 88 420 2R cp./  LoagasT 120 JFPrD 313

9uU-279 -

COMMENTS:




(303) 423-2766

ccu-Labs Research, Inc.
11485 W, 48th Avenue ‘Wheat Rodgc Colorado 80033

December 31, 1986
Page 1 of 1

© Mr. Joe Sciba

Mobf1 011 Corporatfon

P.0. Drawer F

Crownpoint, NM 87313

RE: 8752-23310-8

Date Samples Rec'd 12-15-86

Ass{gnment 8301

ALR Designation

h

8752-23310-8-1

These samples are schedu]ed

report.

202
207
221
222
223
224
225

276

REPORT OF ANALYSIS

- Sponsor Designation

12-10-86
12-10-86
12-10-86
12-10-86

12-10-86

12-10~-86
12-10-86
12-10-86

Molybdenum,
dissolved,

ng/L
<0.005

<0.005
0.006
0.005
0.009
0.005
0.005
<0.005

Sodium,
dissolved,

mg/L
110

180
110
120
110
110
110
150

to be disposed of 30 days after the date of this

Y.

athy /Shugar

Supervisor
‘ 'Water Laboratory




Accu-Labs Research, Inc.

11485 W. 48th Avenue Wheat Ridge, Colondo 80033
(303) 423-2766

January 12, 1987
Page 1 of 1

Mr. Joe Sciba
Mobil Of1 Corporation B ‘
P.0. Drawer F : . . , - o
Crownpoint, N? 87313 :
RE: 8752-23310-8
Date Samples Rec'd 12-15-86
Assignment 8301

REPORT: OF ANALYSIS .

ALR'Designat{on " Sponsor Designation Gross Alpha, Gross Beta,

dissolved, dissolved,
t+ counting % counting

error*, pCi/L error*, pCi/L

it
v

PSPPI

8752-23310-8-1 4 202 12-10-86 ‘gxs 112
-2 207 12-10-86 s 326 33 |
-3 221 '12-10-86 10¢5 32
-4 222 12-10-86 Po3ta 212
-5 223 12-10-86 " 0:3 242
-6 © 224 12-10-86 ;1 524 322
27 225 12-10-86 166 16 + 3

-8 . 276 12-10-86 04 2+2-

*Variability -of the radfoactive disintegration process (counting error) at

the 95% confidence level, 1.960.

These samples are scheduled to be disposed of 45 days after the date of this
report.

S B

———

Bud Summers
Radiochemistry

BS/dh lg | . ' Supervisor




Mobil O]| Corpomhon

l lN!HOY ﬂlN!RM.S DlVlSlON

/-? /O T REPORT NO /3-84

CROWNPOINT SECTION 9, PILOT TEST
‘BIWEEKLY DATA REPORT

WELL NO. - pH Ec SULFATE URANIUM MOLYBDENUM SODIUM GROSS ¢ GROSS B
*  ws - (pmhos) (mg/l) (mg/1) (mg/l) ' (mg/l) (pci/1) - (pci/l)

9U-202 g..z:.m_ /3 —o./ de‘mz /O ggz: 47‘,2.

9U-267" J?:s_: 20 _ /93 <o/ _coms” JPo 3L 313

gu-221° L3 J27 ,u-’ YA pooé YO pots g ta

?
1

ou-222 B4 34/ 17  _co/_ p,éaj" LR20_ 3r4 212

ou-223 B4 323 _23  co/ _poof [0 0f3 a2

oU-224 - B3 338 _..L&_ <o/ _z.agi? Mo Sty L2

su-225 43 30 /9 co ) o5 _po 1476wt T

| - S L
ou-2168 LI 478 _so  _«o/ Txogas” _[so ol4 a7z

9U-279 - FE— - _—

COMMENTS:




87

08240425

PDR ADOCK
o ‘

8
0

MONITOR WELLS ANALYSIS BEFORE STABILITY PERIOD

70602
911
40080;1




Accu-Labs Research, Inc.

11485 W. 48th Avenue Wheat Rudge Colorado 80033
(303)42&2766 .

December 16, 1986
Page' 1 of 1

Mr. Joe Sciba
Mobil 011 Corporation
P.0. Drawer F
Crownpoint, KM 87313

RE: 8752-23182-13
Date Samples Rec'd 11-24-86
Assignment 8401

REPORT OF ANALYSIS

ALR Designation Sponsor Designation Gross Alpha,  Gross Beta,
~dissolved, = dissolved,
t counting % counting

error*, pCi/L  error*, pCi/L

8752-23182-13-1 -.202 11-19-86 0t4 4+3

-2 207 11-19-86 -2+ 6 5¢4

-3 221 11-19-86 12t 6 4¢3

-4 1222 11-19-86 i 525 2t 2

! -5 223 11-19-86 4124 32
-6 224 11-19-86 ¢ 5t4 6 t3

-7 . 225 11-19-86 .. 19 27 213

-8 . 2T6A 11-19-86 3t 4 4¢3

’ -9 - 2768 11-19-86 2¢5 3¢3
. -10 . 277 . 11-19~86 24 10 5%3
-11 - 278 11-19-86 525 8 t3

-12 279 11-19-86 1+4 4¢3

3+ 4 4 +3

-13 280 11-19-86

*yariability of the radfoactive disintegration process (counting error) at
the 95% confidence level, 1.960,

These samples are scheduled to be disposed of 45 days after the date of this
report,

' j' (‘SEE%\S¥jiﬁbw~/"*:::::>
. - ‘ Cot Bud Summers

: Rad{fochemistry
BS/dhAo-/ ; Supervisor




Accu-Labs Research, Inc.

11485 W. 48th Avenue Wheat Ridge, Colorado 80033

(303) 423-2766

December 5, 1986
Page 1 of 3

Mr. Joe Sciba
Mobil 011 Corporation
P.0. Drawer F
Crounpolnt WM 87313

RE 8752-23182-13

Date Samples Rec'd 11-24-86

Assignment 8401

ALR Designation
Sponsor Desfignation

Determination: mg/L

Arsenic, dissolved
Mercury, total
Cadmium, dissolved
Zinc, dissolved
Fluoride

Molybdenum, dissolved
Sodium, dissolved

- 8752-23182-13-1

REPORT OF ANALYSIS

8752-23182-13-2 8752-23182-13-3

8752-23182-13-4 8752-23182-13-5

202 207 - 221 222 223
11-19-86 11-19-86 11-19-86 - 11-19-86 11-19-86
. <0.005 <0.005 <0.005 <0.005 - <0.005
1 ¢0,0001 <0.0001 - €0.0001 <0.0001 . <0.0001
<0.005 <0,005 <0.005 * . <0.005 <0.005 .
<0.005 <0,005 <0.005 <0.,005 <0.005
<0.5 <0.5 <0.5 <0.5 <0.5
0.017 <0.005 0.014 £ 0.013 0.017
110 190 120 . 130

110



Accu-Labs Research, Inc.

December 5, 1986
Page 2 of 3

L 4

Mr. Joe Sciba _
Mobil 011 Corporation

RE: 8752-23182-13
Date Samples Rec'd 11-24-86
Assignment 8401 -
L B REPORT OF ANALYSIS

D — [ N

ALR Designatfon 8752-23182-13-6 8752-23182-13-7 8752-23182-13-8 8752-23182-13-9 8752-23182-13-10

Sponsor Designation 224 225 276A 2768 217 . .
- 11-19-86--- - - 11-19-86 - 11-19-86"--- - 11=19~86 - 11-19-86
Determination: mg/L , )
Arsenic, dissolved <0.005 <0.005 <0.005 <0.005 ' <0.005
Mercury, total <0.0001 - <0.0001 <0.0001 <0.0001 <0,0001
Cadmium, dissolved <0.005 <0,005 <0.005 <0.005 , <0.005
Zinc, dissolved <0.005 <0.005 0.015 <0,005 - 0,012
Fluoride .. ...  __ <0.5 <0.5 <0.5 <0.5 <0.5
Molybdenum, dissolved =~~~ 0,013 . =7 0,004 . - 0,031 .. . 0.006... . 0.007

Sodfum, dissolved 110 110 120 | 170 1507



. =

Accu-Labs Research, lmﬁ. :

December 5, 1986
Page 3 of 3

Mm% Joe Sciba
Mobil 011 Corporation

RE: 8752-23182-13 .
Date Samples Rec'd 11-24-86
Assignment 8401
REPORT OF ANALYSIS

ALR Designatfon . - .. = 8752-23182-13-1 :-..:.sos3.x . 8752723182-13-12. .. . . 8752-23182-13-13 .=
Sponsor Designation 278 . ' r7f B0 T
- 11-19-86 - - 11-19-86- - - . 11-19-86 -
Determination: mg/L -
Arsenic, dissolved <0.005 <0.005 <0,005
Mercury, total <0.0001 <0,0001 <0.0001
Cadmium, dissolved <0.005 <0.005 <0,005
Zinc, dissolved <0,005 <0.005 . v <0.005
Fluoride <0.5 o - <0.5 - .- €0,5
Molybdenum, dfssolved 0.14 0.026 , 0.0
"7 Sodium, dissolved:: . - 110- o e asecngn e . 120

These saines are scheduled to be discarded 30 days after the date of this report.
/

a(n y rts
Hater Laboratory
CS/dh

' Supervi sor
an |



M@bll OII Corporahon

URANTUM um:nu olvmon -

/=17 o * REPORT NO,__/2=#S
CROWNPOINT SECTION 9, -PILOT TEST
MONTHLY DATA REPORT . .
WELL NO.  ARSENIE . MERCURY (tolal) CADMIUM  ~ ZINC  FLOURIDE
(mg/i) . (mg/l) o (mo/l) - {mg/l) (mg/l)
ou-202 L2025 xy_zgo/ _A_za,i_ _‘-_f_mg.{ <05

U-207  L2o 225 .é.LQO_Q_/_ -_Aprébf 0008 o5

QU-221 L2005 . _42.000( 20,005 <0005« _z0.5

QU-222 LQO.00.5 £0.000[ . @ _£0:005 @ Lo0S _ 40,5

9u-<223 £0.0a5" <0.000)  _«40,005 xodksS _«0,5
: / . :

1t L

SU-224 L1025 AQLQQ.?_Z__ .Az_ze.f_:_ <0,685 20,5

QU-225 L2, 005 <0000/ 20,005 20,025 0.5

SU-276B £L2:.005  _£L0.000/ <2, 005 _400d5 _<0,5

QU-279  £0.005 _<0.000/  _40035  _x0,085 _<0.5

COMMENTS: * Samp1es coﬂecfed and reborted every’ four weeks / thirteen times per year




Mobil Ol orpora ion
URANIUM HIN!RAL‘ DIVISION )
U-12 . REPORT NO. /J—,uc

CROWNPOINT SECTION 9 ‘PILOT TEST
MONTHLY DATA REPORT .

xf:,‘.

wm. NO. _‘ ARSENIC- - MERCURY (totol) cao'MuuM " ZINC - FLOURIDE
: (mgll) N 074 ) ~ (mg/) . (mg/1) . (mg/1):

oU- 2R LOGaS" _;440007 | zowas” | _aosT <4

9U- 277 .A.aea.i_ _.A_Q_Q_/_ L0055 0.0/2 . Lo 5

OU- 278  £0:025 .Aa.z_.az_ < 0,005 L2005 <0, 5

QU-280 L0025  Lpodo) W0 _<0.085 _Lp.0e5 Lo S

L

COMMENTS: * Samples c’oﬂeégtxed and reported every four weeks / thirteen times per year




. BTt Wil orporcmon
' v URANIUM MINERALS DIVISION - |
4/7 'REPORT NO.__/2-#&
CROWNPOINT SECTION 9, PILOT TEST
MONTHLY DATA REPORT *

WELL NO. * SULFATE URANIUM MOLYBDENUM SODIUM GROSS & GROSS B
. ' (mg/1)  (mg.1) (mg/1) (mg/l) (pcl/l) (pcizi)
9U-277 (57 _xo] o007 /50 24Tk 577

Q.. 27 zol  _ody e cts 813
ou-280 _.z_é <ol o029 /20 3t4  url3

COMMENTS: _*_Samples collected and reported every:‘f}four weeks / thirteen times per yea




'Mobll Oll Corp.orcﬂon

..ulm ICNIIALO DWlllON

‘BIWEEKLY DATA REPORT

M-/2 . 'REPORT NO

. wey

L2 ~PC

CROWNPOINT SECTION 9, PILOT TEST

WELLNO _oH _Ec M m MOLYBOENUM SODIUM GROSS # GROSS B

' (pmhos) (mg/l) (mg/1) (mg/n " tmg/l) (peisl)  {peis)

9U-202 &L 222 ._1.7__.. =l _e&/? /L

oIy 4 X3

9u-267 ﬁf.‘&.&m’_.‘e/ wm{ 422

2 1 sty

w-221 A5 .zze__.z.é___ TN _M/'// Wil

22t 413

W-222 &J.Jﬂ._é__.dﬁ/ ...@9/3 WAL

££i 2 12

=223 m.m__a.z__ _4.2.-1._._2;.0/7 20

.w-éu Ba_ 153 JJ ..Ae._/_._w /24

Lty 312

 9u-228 LLJ‘L.ZL._ALL_M‘“ e

SLy LT3

9u-2768 Z.Z..A?a..éze_. .49.[.._&;&_4__.47_9_

2217 13-
2 LS5 a13

(L4 413

oU-279 ﬁLJét’..&ﬁ__.é.aL. 0028 /0

COMMENTS:!




STABILITY PERIOD
MOLYBOENUM ANALYSIS
JANUARY - WAY, 1987

INTERMOUNTAIN LABORATORIES




° I : : o
- 2506 West Main Street

Inter-Mountain : ) Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737

2% February, 1987

Mobil Alternative Energy Inc.
P.0. Box F
Crownpoint. NM 87313

Lab No. Sample 1D Date Sampled Molybdenum(mg/1)
F4480 9U-231 @ 35 gal 01/21/87 - 2.88

F4481 8U-216 @ 43 gal 01/21/87 N 3.13




.UT\L
2506 West Main Street

inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. ‘ ‘ Tel. (505) 326-4737

o=

25 February, 1987

Mobil Alternative Energy Inc.
P.O. Box F
Crownpoint, NM 87313

Lab No. Sample 1D - Date Sampled Molybdenum(mg/1)
F4508 9U-212 @ 45 gal 01/29/87 0.21
F4507 9U-215 @ 45 gal ' 01/29/87 1.05
F4307 9U-217 @ 51 gal 01/29/87 0.83
P4662 9U-209 02/13/87 1.05
P4663 9U-210 02/13/87 0.20
F4664 9U-219 02/13/87 . 1.50
F4665 9U-220 02/13/87 1.25




iff\L
2506 West Main Street

Inter-Mountain Feemington, New Mexico 87401
Laboratories, Inc. Tel. (506) 326-4737

30 March. 1987

Mobil Alternative Energy Inc.
P.O. Box F
Crownpoint. NM 87313

Dissolved .
Molybdenum
Lab No. Sasple ID Date Sampled {mg/})
F4801 9U-208 _ : 03/13/87 1.79
F4802 U-209 03/13/87 0.98
F4803 SU-210 03/13/87 0.14 .
F4804 oU-213 03/13/87 2.11 :
F4803 fU-214 03/13/87 0.87
F4838 gu-211 ‘ 03/20/87 4.08
F4829 pU-218 o 03/20/87 1.29
F4840 pU-218 - 03/20/87 0.26
F4041 oU-219 03/20/07 1.40

F4842 9V-220 03/20/87 1.08




® [] C . - -Q
'Jl-l ' ..jL' : . 2508 West Mcin Strest

* inter-Mountain ' Fermington, New Mexico 87401
Laboratories, Inc. ' Tel. (508) 31264737

20 May, 1987

Mobil Alternative Energy Inc.
P.0. Box F
Crowmpoint, NM 87313

Dissolved
: _ Molybdenum
Lad No. Sample ID Date Sampled {ng/1)
_ MARH
) 251 30 oU-212 04/14/87 0.27
P40982 8U-218 04/14/87 3.2¢
F4983 oU-217 ' 04/34/87 2.3%
F5020 oU-208 04/21/87 1.62
P3021 8U-209 . 04/21/87 0.87
FS022 9U-210 04/21/87 0.18
F8023 SU-214 04/21/87 0.83
P3118 U-212 ' ' 05/14/87 0.22
PS119 9U-217 . 05/14/87 0.86
F3120 8U-219 05/14/87 0.72
rsia21 uU-211 08/18/87 2.68

F5122 su-216 05/15/87 2.87




8708240435 870602
GDR ADOCK 040023'1‘1

- STABILITY PERIOD

FULL ANALYSES

NOVEMBER 1986 - APRIL 1987

ACCU-LABS, INCORPORATED

——rT




(303) 423-2766

" Accu-Labs Kesearch Inc:
11485 W. 48th Avenue Wheat Ridge, Colorado 80033

December 22, 1986
Page 1 of 2

Mr: Joe Sciba

"Mobi1 011 Corporation

P.0. Drawer F
Crownpoint, NM 87313

RE' 8752-23255-6

- Date Samp‘les Rec'd 12-5-86

ALR Desfgnation N
Sponsor Designation

Determination: mg/L

| Aluminum, dissolved

Arsenic, dissolved
Barfum, dissolved
Boron

Cadmium, dissolved
Chloride

Chromfum, dissolved
Cobalt, dissolved
Copper, dissolved
Cyanide

Fluoride

Iron, dissolved
Lead, dissolved
Manganese, dissolved
Molybdenum, dissolved
Mercury, dissolved
Nickel, total

. Nitrate (as N)

Selenfum, dissolved
Silver, dissolved
Sulfate (as SO4)
T0S (at 180'C)

REPORT OF ANALYSIS

8752-23255-6-1

8752-23255-6-2

8752-23255-6-3

208 210 211
11-25-86 11-25-86 11-25-86
<0.5 <0.5 <0.5
<0,005 0.015 0.006
<0.2 €0.2 <0.2
0.2 0.3 0.8
<0.005 <0.005 <0.005
26 10 120
<0.005 <0.005 <0,005
<0.02 <0.02 <0.02
<0.005 <0.005 <0.005
<0.005 <0.005 <0.005
<0.5 <0.5 <0.5
<0,02 <0.02 0.10
0,014 <0.005 <0.005
<0.005 <0.005 0.067
1.2 0.17 2.3
0.0001 <0,0001 <0.0001
<0.02 <0.02. <0.02 .
<0.05 <0.05 <0.05
9.1 9.1 8.9
<0.002 <0,002 0.005
<0.005 <0.005 <0.005
<0.005 <0.005 <0.005
51 34 33
319 270 420



2 " Accu-Labs Research, Inc.
: 11485 W. 48th Avenue Wheat Ridge, Colondo 80033
(303) 423-2766 ;

January 16, 1987
Page 1 of 2 ;

e

Mr, Joe Sciba
Mobfl 011 Corporation

P.0. Drawer F

Crownpoint, WM 87313

RE: 8752-23255-6
Date Samples Rec'd 12-5-86

REPORT OF ANALYSIS

"ALR Designation 8752-23255-6-1 8752-23255-6-2 8752-23255-6-3
Sponsor Designation 208 210 211
11-25-86 - 11-25-86 11-25-86

Determination: pCi/L

Radfum=226, dissolved,
2 counting error* 9.7+ 1.8 1.2 £ 0.6 21 ¢ 4

Radium-228, dissolved, :
2 counting error* 0.2 £ 0.8 0.9 £1,0 0.9 £1,9

Combined Ra-226 and
Ra=-228, dissolved,
2 counting error* 9,9 ¢ 2.0 0.3 ¢1.2 20 £ 4

Uranfum (as V), ,
dissolved, mg/L ‘ 0.12 0.026 0.022




Accu-Labs Research, Inc.

February 3, 1987
Page 2 of 2

Kr. Joe Sciba ‘ *
Mobfl 011 Corporation :

RE: 8752-23300-7 P
Date Samples Rec'd 12-12-86

REPORT OF ANALYSIS

ALR Designation 8752-23300-7-6 R | 8752-23300-7-7

Sponsor Designation 219 . 220
- 11-26-86 - 11~26-86

Determinatfon: pCf/L

Radium-226, dissolved,
t counting error* ’ 180 £ 10 19 £ 2

Radium-228, dissolved, b
t counting errort ) -0.7£1.9 ' 1.9 ¢ 1.7

Combined Radfum-226 and
" Radfum-228, dissolved, o ‘
+ counting error* 180 2 10 - 21 ¢ 2.6

Uranfum (as U), :
dissolved, mg/L 1.4 ‘ 0.42

syariability of the radfoactive disintegration process (counting error) at the 95% confidence level, 1.960,
These samples are scheduled to be dfscarded 45 days after the date of this report,

(% Summers

‘ _ . Radfockemistry
8S/dh &/ Supervisor




January 12, 1987
-Page 4 of 4

Mr. Joe Sciba
Mobil 01} Corporation

RE: 8752-23300-7
Date Samples Rec'd 12-12-86

ALR Designation
Sponsor Desfgnation

Determination: mg/L

Molybdenum, dissolved
Mercury, dissolved
Nickel, total
Nitrate (as N)

pH

Phenols

Selenfum, dissolved
Silver, dissolved
Sulfate (as S04)
TDS (at 180°C)
Molybdenum*

*Sample neutralfzed to pH 7 with NaOH; supernate analyzed for molybdenum.

T oW

- REPORT OF ANALYSIS

8752-23300-7-6
219
~_11-26-86

3.3, 2.6
0.0013
<0,02
<0,05
N 0.006
0.049
<0.005
87
550
2,1

Accu-Labs Research,vlnc. |

8752-23300-7-7
: 220
- 11-26-86 -

0.019
<0,0001
. <0,02
' <0.05 '
9.2 :
0.003"
<0,005
<0,005 -
25
320

These samples are scheduled to be discarded 30 days aftef the date of this report.

“Supervisor




Accu-Labs Research, Inc.

January 12, 1985
Page 3 of 4

Mr. Joe Scida . .
Mobil 011 Corporation :

RE: 8752-23300-7 | j
Date Samples Rec'd 12-12-86

'REPORT OF ANALYSIS

ALR Desfgnation B 8752-23300~7-6 . 8752-23300-7-7-

Sponsor Designation 219 - . 220

- - 11-26-86 - 11-26-86
Determination: mg/L
Aluminum, dfssolved 3.4 <0,.%
Arsenic, dissolved 0.008 0.043
Bar{um, dfssolved 0.7 0.2
Boron 0.3 ©. 0.2 .
Cadmium, dissolved ) . <0,005 <0.005 -
Chloride ) 5 _ 74 47
Chromium, dissolved ST - <0,005 - .. T <0.005
Cobalt, dfssolved - <0.02 : <0.02
Copper, dissolved 0.020 - ' 0.020
Cyanide ' <0.005 , <0.005
Fluoride . <0.5 - <0,5
Iron, dissolved -0.38 _ <0.02
Lead, dissolved 0.10 <0.005

Manganese, dfssolved 0.030 _ <0.005



Accu-Labs Research, Inc.
‘11485 W. 48th Avenue Wheat Ridge, Colorado 30033

/A i

February 3, 1987
Page 1 of 2 ' ..

Mr. Joe Sciba

Mobil 011 Corporation

P.0. Drawer F

Crownpoint, W 87313 .

RE: 8752-23300-7 :
Date Samples Rec'd 12-12-86

REPORT OF ANALYSIS

ALR Désignation ‘ 8752-23300-7-1  8752-23300-7-2  8752-23300-7-3 8752-23300-7-4 8752-23300-7-5
Sponsor Desfgnation 209 212 215 216 o 217

B - 11-26-86 11-26-86 - 11-26-86 11-26-86 - 11-26-86
Determinatfon: pCi/L . : : ‘
Radfum-226, dissolved, - -« - R T N e S,
+ counting error* 41 ¢ 4 1.1 ¢ 0.6 39 ¢4 21 23 7.121.6
Radium-228, dissolved, : . :
%+ counting error* 0.1 ¢1.1 -0.1 2 0.9 1.6 £ 1.5 0.1%1.0 0.0 £ 0.9
Combined Radfum-226 and |
Rad{um-228, dissolved,
+ counting error* . 41 ¢t 4 1.0 ¢ 1.1 41 ¢ 4 27 3 7.1+ 1.8
Uranfum (as U), |

0.003 008 0.084 :

dissolved, mg/L 0.11

0.081 -




January 12, 1987
Page 2 of &

M. Joe Sciba
Mobil 011 Corporation

RE: 8752-23300~7
Date Samples Rec'd 12-12-86

-

ALR Designation 8752-23300~-7-1

REPORT OF ANALYSIS

Accu-Labs Research, Inc.

8752-23300~7-4

8752-23300~7-5

*Sample neutralized to pH 7 with NaOH; supernate analyzed for molybdenum.

8752-23300-7-2 8752-23300-7-3

Sponsor Designation 209 212 215 216 217

11-26~-86 11-26-86 - - 11-26-86 - - 11-26-86" - - 11-26-86
Determination: mg/L :
Molybdenum, dissolved 3.2 0.37 1.7 7.7, 7.2 4.0, 3.7
Mercury, dissolved <0.0001 <0,0001 <0,0001 <0,0001 - €0,0001
Hickel, total <0,02 <0,02 <0,02 - <0.02 <0,02
Nitrate (as N) -~ <0.05 .<0,05 <0.05 " ¢2.08 v <0.05
p" 8.9 905 9.5 909 ' o 9.2

~ Phenols 0.003 0.004 0.003 - 0.035 . . 0.002.... .. ..

Selenfum, dissolved <0.005 <0.005 <0.005 0.002 <0.005
Silver, dissolved . <0.005 <0.005 <0,005 <Q,0n% - <0,.005
Sulfate (as 504) 62 23 45 ‘ 3a 5
TDS (at 180°C) 320 310 460 420 340
Mo1ybdenum* -- - - 6.8 3.0




~\
oV -

) Accu-Labs Research, Inc.
11483 W. 48th Avenue Wheat Ridge, Colorado 80033
/ % (303) 423.2766

January 12, 1987 :
Page 1 of 4 ~ ) "

Mr. Joe Sciba . i
Mobil 011 Corporatfion

P.0O. Drawer F

‘Crowmmpoint, NM 87313

'RE: 8752-23300~7 . e

Date Samples Rec'd 12-12-86 ST e
- REPORT OF ANALYSIS

ALR Desfgnatfon 8752-23300-7-1 8752-23300-7-2 8752-23300-7-3 8752-233‘00-7-4 8752-23300~7-5

Sponsor Designation 209 212 . 215 216 3 VA
- 11-26-86 11-26-86 11-26-86" 11-26~-86 11-26-86
Determination: mg/L ' - ;
A]ll!imﬂ. d‘SSOIVEd . <0‘5 <0.5 <0.5 . <005 : <005
‘Arsenic, dissolved -~ . <0005 . . <0.005 .. . . .0.026 0.034 <0,005
Barfum, dissolved: <0.2 0.2 <0.2 S0 T ¢0,2 -
BOPOI’\ 0.2 0.3 ' 093 . 003 . 0.2 ‘
Cadmium, dissolved <0.005 <0,005 ' <0.,005 <0.005 <0.005
Chloride 40 9 -l _ 84 5
Chromfum, dissolved <0.005 <0.005 <0.005 <0.005 . <0.005
Cobalt, dissolved <0.02 <0.02 ‘ <0.02 <0,02 <0.02 -
Copper, dissolved 0.005 - 0,005 0.020 . 0.005 0.010
Cyanide <0.005 <0.005 ' <0.005 <0.005 <0.005
Fluoride ‘ - <0.5 <0.5 - «0,5 ' <0.5 <0.5
Iron, dissolved <0.02 0.02 0.04 ' 0.04 - <0,02
Lead, dissolved 0.012 <0,005 <0.005 . <0.005 - C <0,005

Manganese, dissolved <2.005 <0.005 0.014 ' <0.005 . <0.005 .



January 16, 1987
Page 2 of 2

Mr. Joe Sciba
Hobﬂ 011 Corporation

RE: 8752-23255-6
Date Samples kec'd 12-5-86

REPORT OF ANALYSIS

ALR Desfgnation 8752-23255~6-4

Accu-Labs Research, Inc.

8752-23255-6-5  8752-23255-6-6 -

Sponsor Designatfon b 213 214 218

. ¢ 11-25-86 11 25-86 11-25-86
Determinatfon: pCi/L
Radium=-226, dissolved,
t counting error* 6.7 £ 1.4 2.5 £.1.1 3.6 £ 1.0
Radium-228, dissolved, -.
% counting error* 0.321.0 0.5 £:2.3 0.5 ¢ 3.3
Combined Ra-226 and
Ra=-228, dissolved,
¢ counting error* 7.0 £ 1.7 3.0 £ 2,5 4.1 = 3.4
Uranfum (as U), '
dissolved, mg/L 0.15 0.056 0.081

*Variabﬂity of the radioactive disintegration process {counting error)

at the 953 confidence level, 1,96q.

These samples are scheduled to be discarded 45 days after the date of

this report,

‘4

BS/dh MJ |

Bud. .

Bud Summers -
Radfochemistry
: Supervisor_-




. -

!

December 22, 1986
Page 2 of 2

Mr. Joe Sciba

Hob11 011 Corporation

RE:"8752-23255-6

Date Samples Rec'd 12-5-86

ALR Designation

Accu-Labs Research, Inc.

REPORT OF AMALYSIS

8752-23255-6-4

8752-23255-6-5

8752-23255-6~6

Sponsor Designation 213 214 218 . ¢
11-25-86 11-25-86 11-25-86
Determination: mg/L P
Aluminum, dissolved <0,5 0.6 <0.5
Arsenic, dissolved <0.005 0.009 0.016
Bar{ium, dissolved <0.2 <0.2 <0,2
Boron 0.2 0.5 0.2
Cadmium, dissolved <0.005 <0.005 <0.005
Chloride 35 - 81 19
Chromfum, dissolved <0.005 <0.005 <0.005
Cobalt, dissolved <0.02 <0.02 <0.02
Copper, dissolved <0.005 <0.005 <0.005
Cyanide 0.006 <0.005 <0.005
Fluoride <0.5 ;0.6 <0.5
Iron, dissolved <0.02 40,20 <0.02
Lead, dissolved <0.005 s0 005 <0.005
Manganese, dissolved <0.005 50 005 <0.005 .
Molybdenum, dissolved 1.1 20,91 0.29
Mercury, dissolved <0.0001 so 0001 <0.0001
Nickel, total <0.02 <0.02 <0,02
Nitrate (as N) <0.05 <0.05 <0.05
pH 9.2 10.1 9.1
Phenols 0.002 - 0,002 <0.002
Selenfum, dfssolved 0.008 <0.005 <0.005
Stiver, dissolved <0.005 <0,005 <0.005
Sulfate (as’S0a) 45 64 32 ‘
TDS (at 180° C) 310 360 300

These samples are scheduled to be discarded 30 days after the date of this
report.

- Tathy/Shugart
Water Laboratory
Supervi sor

CS/dhdﬂ‘;




-

Accu-LaBs Reséarch, Inc.

11485 W. 48th Avenue Wheat Ridge, Colorado 80033

A (303) 423-2766

January 15, 1987
Page 1 of 1

<
Mr. Joe Sciba
Mobil 011 Corporation
P.0. Drawer F
Crownpoint, M 87313

RE: 8752-23373-4
Date Samples Rec'd’ 12-23-86
%———————-—’

8752-23373-4-1

- - et e g

REPORT OF ANALYSIS

ALR Designation
Sponsor Designation . 208
' ' 12-17-86
Determination: mg/L
. Chloride . 30
~Manganese, dissolved . <0.005 -
- Molybdenum, dissolved 2.0
Phenols 0.004
Selentum, dissolved <0.005
Sulfate (as SO4) 50
TDS (at 180° C) 340

8752-23373-4~2
213
12-17-86

2!
0,005 . -
R

0.004
<0.005

33

340

8752-23373-4-3 8752-23373-4-4
214 218
- 12-17-~86 12-17-86
51 13
oormese%0,008 . 0 L ..40,005
1.2 0.55
0.009 <0,002
<0.005 . <0.005
64 30
380 300

These samples are scheduled to be disposed of 30 days after the date of this report.

CS/dh A&/

Water Laboratory o




11485 W. 48th Avenué Wheat Ridge, Colorado 80033

2 Accu-Labs Research, Inc.

(303) 423-2766 .
February 11, 1987 :
Page 1 of 1 e o ¢
Mr. Joe Sciba N ;
Mobil 011 Corporation
P.0. Drawer F
- Crowmpoint, MM 87313 |
RE: 8752’23538‘5 ' S L ran e e
Date Samples Rec'd 1-28-87 )
| REPORT OF ANALYSIS )
; ALR Des{ignation 8752-23538-5-1 8752023538-5-2 8752-23538~5-3 8752-23538-5-4 8752-23538-5-5
Sponsor Des{gnatfon 211 212 215 ' 216 ' . '
1-19-87 1-19-87 1-20-87 1-21-87 - 1-22-87
Determination: mg/L ' *
8 : Manganese. dissolved ' 0,052 <0 005 - €0.005 0,005 €0,005.
3 Molybdenum, dfssolved 4.6, 3.9 0.41, 0.28 2.2, 1.9 4.9, 4.1 3.6, 2.8
= Phenols _ 0.008 0.006 0.005 0.025 0.003
- Selenfum, dissolved 0.007 <0.005 <0.005 ' 0.008 <0.005 -
2 : Sulfate (as SO4) 22 3 . 44 - 23
T0S (at 180° C) 450 310 460 380 370
:; These samples are scheduled to be discarded 30 days after the date of this report,




2 ~ Accu-Labs Research, Inc. |

11485 W. 48th Avenue Wheat Ridge, Colorado 80033
(303) 423-2766

February 27, 1987
Page 1 of 1 ' .

Mr. Joe Sciba :
Mobi1 04) Corporation

P.0. Drawer F

Crownpoint, \M 87313

RE: 8752-23538-5 L -
Date Samples Rec'd 1-28-87 : B

REPORT OF ANALYSIS

ALR Designation 8752-23538-5-1  8752-23538-5-2 8752-23538-5-3 8752-23538-5-4 8752-23538-5-5
Sponsor Designation 211 212 215 216 Ky
1-19-87 1-19-87 1-20-87 - 1-21-87 1-22-87

Determinatfon: pCi/L

.

Radfum=-226, dissolved,

& counting error* 4123 1.5 £ 0.6 4623 623 9.7 2 1.6
Radfum-228, dfsﬂsd“lvved. I ' T
t counting errort 1.4 £ 1.0 0.2 2 1.1 1.0 £ 1.1 0.6 2 1.7 0.221.1
Combined Ra-226 and Ra-228, ' '
t counting error* 42 2 3 1.7 £ 1.3 47 2 3 27 £ 3 9.9 £ 1.9
*varfability of the radfoactive disintegration process (counting error) at the 95% confidence level, 1.960.
These samples are scheduled to be discarded 45 days after the date of this report. .
Bud Summers
Radiochemistry

BS/dh (\ﬁ/ ' Supervisor




2 Accu-Labs Research, Inc.

11485 W. 48th Avenue Wheat Ridge, Colorado 80033
(303) 423-2766

March 5, 1987 :
Page 1 of 1 . .

Mr. Joe Sciba : ;
Mobil 011 Corporation '

P.0. Drawer F

Crownpoint, NM 87313

RE: 8752-23665-5 |
Date Samples Rec'd 2-17-87 CL o
' - "REPORT OF ANALYSIS

ALR Desfignatfon 8752-23665-5-1  8752-23665-5-2  8752-23665-5-3 8752-23665-5-4 8752-23665-5-5

Sponsor Desfgnation 209 210 28 220 9u80
2-9-87 2-10-87 2-11-87 2-12-87 2-13-87

Determination: mg/L

Chloride S0 8 66 3 : -
Manganese, dissolved 0.016 <0.005 0.028 <0.005 -
Molybdenum, dissolved 1.3 0.25 1.3 1.2 . <0.005
Phenols 0.004 ....° - <0,002 0.006 - <0,002 ... -
Selenium, dissolved <0,05* <0.025* 0.022 © 0,025 -
Sulfate (as SO4) 85 34 89 40 --
TDS (at 180°C) : 380 270 410 250 -

*Higher detection 1imit due to sample matrix interference,

These samples are scheduled to be discarded 30 days after the date of fhis report.

athy Phugarts
Water Laboratory

CS/dhéLL~/ o ' Supervisor



T

2 Accu-Labs Research, Inc.
11485 W. 48th Avenue Wheat Ridge, Colorado 80033
(303) 423-2766

April 14, 1987
Page 1 of 1 . .

Mr. Joe Sciba ;
: Mobil 011 Corporation
! P.0. Drawer F
Crownpoint, NM 87313

'RE: 8752-23665-5 | e
Date Samples Rec'd 2-17-87

REPORT OF ANALYSIS

ALR Designation 8752-23665-5~1 8752-23665-5-2 8752-23665-5-3 8752-23665-5-4
Sponsor Designation 209 - 210 219 220 .

2-9-87 2-10-87 2-11-87 2-12-87

Determination: pCi/L

~_Rad{um-226, dissolved, ,
't counting error* - - 323 s 2,802,009 o~..8825 1322

Radium-228, dissolved, : ,
t+ counting error* 1.1 +1.3 -0.2 1.0 3.1:1.1 0.7 £ 0.9

Combined Ra-226 and
Ra-228, t counting _
error* 33+ 3 2.2 ¢£1.3 91 £ 5 1422

*Variability of the radioactive disintegration process (counting error) at the 953 confidence level, 1.960.
These samples are scheduled to be discarded 45 days after the date of this report. -

IRAD NS
ud Summers

Radfochemistry

BS/dh 2&’“/ ' Supervisor




Accu-Labs Research, Inc.

April 21, 1987
Page 2 of 2 ' .

Y

Mr. Joe Sciba
Mobil 011 Corporation

RE:.8752-23873-5
Date Samples Rec'd 3- 18-87

REPORT OF ANALYSIS

ALR Designation 8752-23873-5-1  8752-23873-5-2  8752-23873-5-3 8752-23873-5—4 8752-23873-5-5
“Sponsor Designation : 208 - - 209 e 210 . o 213 214 - -~
E ' - 3-10-87 - 3=-12-87 3-11-87 ~ 3-9-87 - 3-13-87

Determination: mg/L

Mercury, dissolved <0.0001 <0.0001 - <0.0001 <0.0001 <0.0001
Nickel, total <0.02 <0.02 <0,02 <0.02 <0.02
Nitrate (as N) <0.05 <0.05 <0,05 <0.05 <0,.05
p“ ) 9.1 903 9.2 9.0 10.6
Phenols ° - 0.003 : 0.005 - 0,009 0.010 0.019
Selenfum, dissolved <0.005 <0.005 <0,005 <0.005 <0.005
Silver, dissolved <0.005 <0,005 <0.005 <0,005 <0.005
Sulfate "(as SO4) 66 T T L R 38 SR, |- SR - F
T0S (at 180 C) 380 410 ‘ 320 350 B 360

These samples are scheduled to be discarded 30 days after the date of this report.

CS/dh&J Supervisor



Accu-Labs Research, Inc.

11483 W. 421 Avenue Wheat Ridge. Colorado 80033
03) 423-2766 .

Aprid 21, 1987
Page 1 of 2 \ .

. Joe Scida
Mmodil 01 Corporation
?.0. Orawer F
Crompoint, Mt 87313

RE: 8752-23873-5
Date Samples Rec'd 3-18-87

e

REPORT OF ANALYSIS

MR Desigration 8752-23873-5-1 8752-23873-5-2  8752-23873-5-3  8752-23873-5-4 8752-23873-5-5

Sponsor Designation 208 209 - 210 213 214

~ 3-10-87 - 3-12-87 - 3-11-87 - - 3-9-87 - 3~13-87

Determination: agNL

Aluzninum, dissolved <0.5 <0.5 <0.5 <0.5 « 1.1
Arsenic, dissolved <0,00S <0.005 0.018 <0.0GS © 0.013
Barfum, dissolved <0.2 <0.2 <0,2 <0.2 <0,2
Cadmium, dissolved  €0.,005 . <0,005 <0.005. .- - <0,005. :. <0.005
Chloride k)| 44 ' 1 18 50
Chromium, d1ssolved <0.005 <0,005 <0.005 <0.0CS <0.005
Cobalt, dissolved <0.02 <0.02 <0.02 <0.02 ' <0.02
Copper. dissolved <0.005 <0.005 <0.005 <0.005 <0.005
Cyanide <0.005 <0.005 "~ <0.005 <0.005 0.005
Fluoride <0.5 <0.5 . <0.5 _ <0.5 ' 0.8
Iron, dissolvad 0.02 <0.02 <0,02 - <0,02 0.05
Lead, dissolved 0.005 0.005 <0.005 <0,005 . €0,005
Manganese, dissolved 0.009% <0.005 <0.00S 0.007 - - <0,005
Molybdenum, dissolved (MNOq) 2.1 0.55 0.17 2.0 ' ~0.97
Molybdenum, dissolved (HC) 2.0 0.32 0.17 2.5 0.17



¥ Be DL

11485 W. 48th Avenue Wheat Ridge, Colorado 80033 -
(303) 423-2766

2 Accu-Labs Research Inc.

April 21, 1987
Page 1 of 1

Mr. Joe Sciba
Mobil 011 Corporation
P.0. Orawer F
Crownpoint, NM 87313

RE: 8752-23943~1 _ s
Date Samples Rec'd 3-30-87 . ,

REPORT OF ANALYSIS

I e T

FORTA R 2SS

ALR Desgignatic.: af 8752-23943-1-1
Sponsor Desfgnc:.cu s : 211
' -~ 3-20-87

Determination: mg/L '

Alumfnue, 4! gw)lved <0,2
Arsenic, d¢.2.1.2d <0,005
Barfum, dissoived <032
8oron ' 0.7
Cadmium, diss>lved <0005
Chloride 130
Chromium, dissclved ' <0.005
Cobalt, dissolved t : <0.02
Copper, dissolved . <0,005
Cyanide : <0.005
Fluoride .~ <0,5
Iron, dissolved , 0,03
Lead, dissolved : , <0 005
Manganese, dissolved 0 023
Molybdemm, dissolved (HC1) 2.6
Molybdenum, dissolved (HNO3) 3.9
Mercury, dissolved <0.0001
Nickel, total ' <0.02
Nitrate/Nitrite (as N) 1.1
pH 9.3
Phenols . Q0.011
Selenfum, dissolved ' 0.006
S{lver, dissolved ‘ ‘ <0.005
Sulfate (as SO4) : 30
T0S (et 180°C) . 450
These samples are xhodulod to be dGisposed of 30 day: after .the date of this :
rmrto . i
o ¥ C

CS/dn &,_/ Hater Laboratory




Accu-Labs Research, Inc. -

11485 W. 48th Avenue Wheat Ridge, Culoudo 80033
(303) 423-2766

;;-,, :
b
n

May 22, 1987
pPage 1 of 1

Mr. Joe Sciba 4

Mobfl 011 Corporatfon ;
P.0. Drawer F e
Crownpoint, NM 87313 -

RE: 8752-23943-1 -
Date Samples Rec'd 3 -30-87

REPORT OF ANALYSIS

ALR Designation . 8752-23943-1-1
Sponsor Designation . ' 211

Determination: pCi/L

Rad{um-226, dissolved,

t counting error* ) ‘ ' 30;2 3
Radium-228, dissolved, . ' },
t counting errort. 0. 5 £ 0.9

~ Combined Ra-226 and Ra-228,
dissolved, 2 counting error* ‘ 30 t3

Uranfum (as V), -
dissolved, mg/L . 0.015

*Variability of the radjoactive disintegration process (counting error)
at the 95% confidence level, 1.960.
These samples are schedu]ed to be disposed of 45 days after the date of

this report.
,_@oﬁbvg

Bud Summers
Radiochemistry
BS/dh !D ) . Supervisor




April 13, 1987
Page 2 of 2

".. JOQ SC‘bl S
Mobil 011 Corporation

RE: 8752-23911-4
Date Samples Rec'd 3-24-87
, _ REPORT OF ANALYSIS

ALR Designation . 8752-23911-4-1 8752-23911-4-2 8752-23911-4-3

Sponsor Designation 215 218 219

3-19-87- - - 3-16-87 - - 3~17-87-
Determination: mg/L
Mercury, dissolved <0.0001 . <0,0001 <0.0001
Nickel, total <0.02 <0.02 <0.02
Nitrate/mitrite (as N) <0,05 <0.05 1.3
pH 9.8 9.1 9.4
Phenols 0.006 - 0,015 0.009
Selenium, dissolved - - <0.005 o 2 $00008, .. 0,008 ‘
Silver, dissolved <0,005 ' T 740,005 740,005 e T
Sul fate (as S03) 48 38 76
TDS (at 180°C) 420 300 460

These sanples are scheduled to be discarded 30 days after the date of this report,

Accu-Labs Research, Inc.

e

8752-23911-4-4

220
3-18-87-

3
Water Laboratory -

CS/dh A'./ Supervisor

<0.0001
<0.02
<0.05.
9.1
0.017
<0.005

0,005

40
310




11485 W. 48th Avenue Whea! Ridge, Colorado 80033
(303) 423-2766

2 Accu-Labs Research, Inc.

e

April 13, 1987 o
Page 1 of 2 N 4 .

Mr, Joe Sciba
Mobil 011 Corporation
P.0. Drawer F
Crownpoint, WM 87313

'RE: 8752~23911-4 e e
Date Samples Rec'd 3-24-87 NI Lt
REPORT OF ANALYSIS -

ALR Designation 8752-23911-4-1 8752-23911-4-2 . 8752-23911-4-3 8752-23911-4-4

Sponsor Designation 215 218 219 220
- 3-19-87 - 3-16-87 - 3-17-87 - 3-18-87 - -
Determination: mg/L
Aluminum, dissolved = <0.5 <0.5 2.1 <0.8
Arsenic, dissolved 0.030 - . 0.024 | 0.006 0.081
- Barjum, dissolved = <0,2 <0.2 0.3 - <0.2
Boron , 0,3 0,2 QB - 0.2 -
Cadmium, dissolved <0.005 <0,005 . - <0. oos' <0.005 o
Chloride 98 , 10 44 28
Chromium, dissolved <0.005 <0.005 <0.005 <0.005
Cobalt, dissolved <0.005 <0.005 <0.005 <0.005
Copper, dissolved <0.005 <0,005 " 0,010 <0.005 -
Cyanide <0.005 -<0.005 : <0.005 <0,005
Fluoride <0.5 <0.5 - <0.5 <0.5
Iron, dissolved 0.02 0.02 0.20 0.02
Lead, dissolved <0.005 <0.005 0.067 © 0.005
Manganese, dissolved 0.008 0.007 0.017 . 0.007
Molybdenum, dissolved (HNOq) 1.2 0.24 ' 1.3 1.1
Molybdenum, dissolved (HC1) 0.78 0.24 0.67 1.1




~ Accu-Labs Research, Inc.
11483 W. 48th Avenue Wheat Ridge, Colorado 80033
003) 423-2766

Aorid 15, 1987 .
Page 1 0f 1 *

bo,

. Joe Scidba ’ ;
Modil 011 Corporation .-
P.0. Drawer F : . :
Crownpoint, M 87313

% RE: 8752-23873-5

REPORT OF ANALYSIS | S

ALR Designation 8752-23873-5-1 8752-23873-5-2 8752-23873-5-3 8752-23873-5-4 8752-23873-5-5
Sponsor Designation 208 209 . 210 213 . 214 '
3-10-87 - - 3=12-87° 3-11-87 - 3-9-87 3-13-87

Date Samples Rec'd 3-18-87

Determination: pCi/L

g mt'm W 80‘ t 103 20 2 3 loo ’ 0.5 8.8 * 105 S 303 t 0.8

R“'D‘zm. d' S”]ﬂd.“"‘ ) i ’ R GrTees _‘j:""»‘»%* Tl . B, e o X 1 e L
2 counting error* -0.521.0 0.7 20,9 0.121.0 - =0,9 209 " 0,52 0.9

Combined Ra~226 and
Ra-228, 2 counting .
error® 7.9 21.6 2123 i.121.1 7.9 £ 1.7 3.8 £1.2

Uranfum (as U), , ' ’
dissolved, mg/L 0.086_ 0.061 0.021 0.11 0.023

*varfability of the radioactive disintegratfon process (counting error) at the 95% confidence Tevel, 1.96¢.

These samples are scheduled to be df scarded 45 days after the date of this repog. .

Bud Summers ‘
Rad{ochemistry

BS/dh C\D'/ ' . Supervisor




Accu-Labs Research, Inc.

"Gﬂﬂﬁ»hwnchﬂﬁQ:&kmbNm3
003) 423-2766

se

April 30, 1987 . ' .
Page 1 of 1 .

W. Joe Scida
modil 011 Corporation
P.0. Drawer F

. Crowmpoint, MM 87313

“RE: 8752-23911-4 T R

Date Samples Rec'd 3-24-87 G meee | o I
REPORT OF ANALYSIS
ALR Designation - 8752-23911-4-1 " 8752-23911-4-2 8752-23911-4-3 8752-2911-4-4
Sponsor Designation 215 218 219 _ . 220 )

3-19-87 - 3-16-87 3-17-87 3-18-87
Determination: pCi/L . T

Rad{um-226, dissolved, - : '
z counting error* 40 £ 2 4.0 £ 0.6 57 22 1221

Y

%+ counting error* 0.9 £ 0.8 0.2 £1,2 0.9 2 1.1 ‘ 0.0 £ 0.8

Combined Ra-226 and
Ra-228, dissolved, . ' o -
+ counting error* 41 £ 2 4.2+ 1.3 582 S AR

Uranfum (as U), '
dissolved, mg/L ‘ 0.13 0.036 0.76 - 0 35

*YVarfability of the radioactive disintegration process (counting error) at the 95% confidence level, 1.960.
These samples are scheduled to be discarded 45 days after the date of this report.

ummers

5/dh : : gadiod{\emistry
B ‘o ) ‘ upervisor
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2 Accu-Labs Research, Inc. :
: ' 11485 W. 48th Avenue Wheat Ridge, Colorado 80033 .
(303) 423-2766 i

i

May 11, 1987
Page 1 of 2

Mr. Joe Sciba
Mobil 011 Corporation .
P.0. Drawer F
Crownpoint, M 87313

RE: 8752-24100~3 '
Date Samples Rec'd 4-16-87

REPORT OF ANALYSIS

ALR Des{gnation - 8752-24100-3~1 8752-24100-3-2 8752-24100-3-3
Sponsor Desfgnation -; 212 . 216 217

: Iy 4110+ 4/13/87 4/10/87 4/13/87
Determination: mg/L
Aluminum, dfssolved <0.5 <0.5 <0.5
Arsenic, dissolved <0.005 0.027 <0.005
Barfum, dl'solved <0.2 <0.2 <0.2
Boron " 0.1 0.2 0.2
Cadmium, dissolved <0,005 <0,005 <0.005
Chloride 7 81 84
Chromfum, dissolved <0,005 <0,005 <0,005
Cobalt, dissolved <0,02 <0,02 <0.02
Copper, dissolved <0.005 <0,005 <0.005
Cyanide <0.005 <0,005 <0.005
Fluoride <0.5 <0.5 <0.5
Iron, dfssolved 0.01 0.06 0.03
Lead, dissolved <0,005 <0,005 <0.005
Manganese. dissolved <0,005 0.005 <0.005
Molybdenum, dfss. (HC1) 0.30 3.7 1.6
_Molybdenum, diss. (HNO3) .~ 0.33 4.2 3.0
Mercury, dissolved <0,0001 <0.0001 <0.0001
Nickel, total <0,01 <0,01 <0.01
Nitrate/Nitrite (as N) <0,05 <0.05 0.22
pH C 9.6 10.0 9.2 *
Phenols <0.002 0.018 0.003




Accu-Labs Research, Inc.

’

Page 2 of 2

Mr. Joe Sciba

Mobil 011 Corporation

RE: 8752-24100~3 o
Date Samples Rec'd 4-16~87

REPORT:- OF- ANALYSIS .

4

8752-24100-3-3

ALR Designation 8752-24100-3-1  8752-24100~3-2
Sponsor Designatfon 212 . 216 217
‘ 4/10 + 4/13/87 ---- 4/10/87 4/13/87 -
Determination: mg/L
Selenfum, dissolved ; <0.008 0.026 0.020
S{lver, dissolved : <0.00s . €0.005 <0,005
Sulfate (as S0,) , 55 - 48 50
TDS (at 180°C) 310 340 360
~ Eh (Redox Potential), mv - L - 4+ 221

These samples are scheduled to be discarded 30:days after the date of this

report,

CS/dh ;9 Supervi sor



11485 W. 48th Avenue Wheat Ridge, Colorado 80033 .
(303) 423-2766

2 Accu-Labs Research Inc.

May 22, 1987
page 1 of 1

(4]

- Mr. Joe Sciba ‘
Mobil 011 Corporation
P.0. Drawer F
Crownpoint, NM 87313

RE: 8752-24100-3
Date Samples Rec'd 4-16-87

REPORT OF ANALYSIS

ALR Designation 8752-24100-3-1 8752-24100-3-2 . 8752-24100-3-3
Sponsor Designation . 212 < 216 217
) i 4=-10 and 4-13-87 - 4=10=-87 - 4-13-87"

Determination: pCi/L A _

Uranium (as U), | Yoo

dissolved, mg/L 0.004 0,017 0.052
Rad{um=226, dissolved, : o '

t counting error* 0.9 2 0.9 ¢ 1522 7.4 £ 1.8

Radium=-228, dissolved,
¢ counting error* 0.4 £ 0.9 1.5 1.0 0.5 ¢ 0.7

Combined Ra=226 and
Ra-228, dissolved, '
2 counting error* 1.3 ¢ 1.3 1622 7.9 £ 1.9

«yarfability of the radioactive disintegration process (counting error) 2t the
95% confidence level, 1,960,

These samples are scheduied to be disposed of 45 days after the date of .

this report.

oS

Bud Summers
o Radfochem{stry
BS/dh »J - ~ Supervisor




0N0) 423-2266

Accu-Labs Research, Inc.

11483 W. 45th Avenue mm..cmm

Ny 11, 1587
Page 1 of 2

nr. Joe Scida
Modil 011 Corporation
P.0. Drawer F
Crompoiat, 87313

RE: 8752-24125-4 : .
- Bate Samples Rec'd 4-23—87

REPORT OF ANALYSIS

AR Desfgnation 8752-24125-4-1
Spoasor Designation ‘208
. 4-20-87
Determination: mg/L
~ Ohloride 44
Rasganese, dissolved 0.009_

Molyddenum, dissolved (HCT) 2.2
Molybdenum, diss. (HNOy) 2.3

Phenols <0,002
Selenium, dissolved <0.005
S=1fate (as SO;) 11,000
15 (at 180’6) 11,000

These samples are scheduled to be discarded 30 days after the date of this report.

¢cs/dh
dL~/

8752-24125~4~2
209
4-20-87 -

so .
0.009
T 0,66
1.0
<0.002
<0.005
10,000
11,000

8752-24125-4-3

210
- 4-20-87

<3
<0.005
- 0.20 - -

0.22

<0.002

<0,005
11,000
11,000

Ae

8752-24125~4-4
214
4-20-87

55
<0.005

TSP 0. 15 BRI

0.85
" <0.002
<0.005
11,000
11,000

a
Water Laboratory
Supervisor



-‘Accu-Labs Researcb Inc.

11485 W. €8th Avenue Wlnulid’ Colondom

000) 423-27¢6

May 22, 1987
Page 1 of 1

Ar. Joe Sciba

Mobil 011 Corporation

P.0. Drawer F

Crompolnt. m 87313

RE' 8752-24125—4 :

" Date Samples Rec’d ¢-23~87

ALR Designation -
Sponsor Designation

Determination: pCiIL
Radium-226, dissolved,

.2 counting error’

8752-24125-4-1
208
. 4-20-87

e g et

6.8 2 1.4

Radium-zza. dissolved .

2 counting error*

"Comdbined Ra-226 and
Ra~228, dissolved,
2 counting error*

10,22 0.7

-

7.0 2 1.6

REPORT OF ANALYSIS

8752-24125-4-2
. 209
- - 4=20-87 - - -

3223

1.2+ 0.8

3323

8752-24125~4-3 8752-24125-4-4
210 214
-- 4=20-87 - - - .-+ 4=20~87 -
1.8 £ 0.9 5.3 21.3
0.1 £ 0.8 0.3 £ 0.9
1.9 £ 1.2 5.6 £1.6

*Yarfability of the radioactive di sintegration process (counting error) at the 953 confidence level, 1.960.
These samples are scheduled to be discarded 45 days after the date of this report.

By

BS/dhADJ-/

'
.

Radfochemistry ™
Supervisor
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Docket File 40-8911
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~ FEB 4 1988

URFQ: TTO
Docket No. 40-8911

Jim Analla, Environmental
Quality Services Officer
Bureau of Indian Affairs
P.0. Box 1060 o
Mail Code 305t f
Gallup, New Mexico 87301

Dear Mr. Analla:

The Uranium Recovery Field Office (URFO) has completed review of all
pertinent information involving the Mobil 0il1 Corporation, Crownpoint,
Section 9, In Situ Pilot Test Project, ground-water restoration and
reclamation program. An Environmental Assessment (EA) has been written
and based on the EA, a draft finding of no significant impact (FONSI) is
being forwarded for publication in the Federal Register. The comment
period for the draft FONSI will be extended to ¢0 days to allow all
interested parties adequate time to respond. A final FONSI will not be
published until we are convinced that all outstanding issues have been
adequately addressed. A copy of the EA and the draft FONSI are enclosed.

As 1 understand it, we have tentatively scheduled two meetings for

March 8, 1988. At this phase of the process, it would be beneficial to
all concerned to meet for informative sessions. The two scheduled
meetings are to assure that all parties are aware of the status of the
project and the responsibilities of each party. One meeting will be with
the Navajo Tribe Officials at Gallup, New Mexico, at 1:30 p.m., and
another with local interested citizens at Crownpoint, that evening. At
this time, I anticipate that NRC may have three to seven representatives
at the meetings. Please let me know if there are changes to the
scheduled meetings. '

In terms of agendas for the meetings, I suggest that Mobil start off with
a brief history of the project, followed by discussions by each agency on
their role, responsibilities and Vuture actions. We should probably try
to keep the meetings rather informal with plenty of time for discussion
and questions. 1 also suggest that you lead the meetings for us.

- e o w f m e e m e m A et e e e e’ M e m e e e m e = e e e m f e = e = mam f e e m e = = = e =

DATE :88/02/03

204
802230395 B8O
B8R~ “ADOCK 04008711



40-8911/T70/88/01/28/0

-2 - FEB 4 1988

If you have any questibhs or comments, please feel free to contact me or
Mr. Tom Olsen of my staff at (303) 236-2805.

Sincerely,

Edward F. Hawkins, Chief
Licensing Branch 1

Uranium Recovery Field Office
Region 1V

Encliosures: As stated‘:

DATE :88/02/03  : 2/1/7%
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Docket. File 40-8911
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FEB 3 1988

URFO:TTO
Docket No. 40-8911

Mr. Roger Baer i
Bureau of Land Management
Albuquerque District ‘
435 Montano NE R
Aibuquerque, New Mexico : 87107

Dear Mr. Baer:

The Uranium Recovery Field Office (URFO) has completed review of all
pertinent information involving the Mobil 0il Corporation, Crownpoint,
Section 9, In Situ PilotlTest Project, ground-water restoration and
reclamation program. An' Environmental Assessment (EA) has been written
and based on the EA, a draft finding of no significant impact (FONSI) is
being forwarded for publication in the Federal Register. The comment
period for the draft FONSI will be extended to 60 days to allow all
interested parties adequate time to respond. A.final FONSI will not be
publishecd until we are convinced that all outstanding issues have been
adequately addressed. A copy of the EA and the draft FONSI are enclosed.

As 1 understand it, we have tentatively scheduled two meetings for

March 8, 1988. At this phase of the process, it would be beneficial to
all concerned to meet for:informative sessions. - .The two scheduled
meetings are to assure that all parties are aware of the status of the
project and the responsibilities of each party. One meeting will be with
the Navajo Tribe Officials at Gallup, New Mexico, at 1:30 p.m., and
another with local interested citizens at Crownpoint, that evening. At
this time, 1 anticipate that NRC may have three to seven representatives’
at the meetings. Please let me know if there are changes to the
scheduled meetings.

In terms of agendas for the meetings, 1 suggest that Mobil start off with
a brief history of the project, followed by discussions by each agency on
their role, responsibilities and future actions. We should probably try
to keep the meetings rather informal with plenty of time for discussion
and questions. I also suggest that Jim Analla lead the meetings for us.

DATE :88/02/03

— 8802230404 880204
PDR ADOCK 04008711
C PDR

. N T T SO T Y
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If you have any questions or comments, please feel free to contact me or
Mr. Tom Olsen of my staff at (303) 236-2805.

Sincerely,

=1

Edward F. Hawkins, Chief
Licensing Branch 1

Uranium Recovery Field Office
Region IV

- Enclosures: As stated
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Docket File 40-8911
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FEB 3 1988

URFO: TTO -

Docket No. 40-8911 ﬁ‘

Ernest Rebuck, Program Manager

Ground Water Section e

Environmental Improvement Division

New Mexico Health and Environmental Department
P.0. Box 968 i

Santa Fe, New Mexico 87504-0968

Dear Mr. Rebuck:

The Uranium Recovery Field Office (URFO) has completed review of all
pertinent information involving the Mobil 0il Corporation, Crownpoint,
Section 9, In Situ Pilot Test Project, ground-water restoration and
reclamation program. An iEnvironmental Assessment (EA) has been written
.and based on the EA, a dnaft finding of no significant impact (FONSI) is
being forwarded for publication in the Federal Register. The comment
period for the draft FONSI: will be extended to 60 days to allow all
interested parties adequate time to respond. A final FONSI will not be
published until we are convinced that all outstanding issues have been
adequately addressed. A copy of the EA and the draft FONSI are enclosed.

As I understand it, we have tentatively scheduled two meetings for

March 8, 1988. At this phase of the process, it would be beneficial to
©all concerned to meet for informative sessions. The two scheduled

. meetings are to assure that all parties are aware of the status of the

project and the responsibilities of each party. One meeting will be with

the Navajo Tribe Officials at Gallup, New Mexico, at 1:30 p.m., and

another with local interested citizens at Crownpoint, that evening. At

this time, I anticipate that NRC may have three to seven representitives

at the meetings. Please let me know if there are changes to the

scheduled meetings.

In terms of agendas for the meetings, 1 suggest that Mobil start off with
a brief history of the project, followed by discussions by each agency on
their role, responsibilities and future actions. We should probably try
to keep the meetings rather informal with plenty of time for discussiun
and guestions. 1 also suggest that Jim Analla lead the meetings for us.

DATE :88/02/03

2230420 880204 .
ggg ADOCK 04008911
C PDR
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If you have any questions or comments, please feel free to contact me or
Mr. Tom Olsen of my staff at (303) 236-2805.

Sincerely,

/51
Edward F. Hawkins, Chief
Licensing Branch 1

Uranium Recovery Field Office
Region 1V

Enclosures: As stated
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Docket File 40-891]
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URFO: TTO x
Docket No. 40-8911 o
Jim Cullen, Manager E'
Technical Services s
Mobil 0i1 Corporation :
P.0. Box 17772 L
Denver, Colorado 80217 '
Dear Mr. Cullen:
. The Uranium Recovery Field Office (URFO) has compléted review of all

pertinent 1nformation involving the Mobil 071 Corporation, Crownpoint,
Section 9, In Situ Pilot Test Project, ground-water restoration and
reclamation program. An Environmental Assessment. (EA) has been written
and based on the EA, a draft finding of no significant impact (FONSI) is
being forwarded for publication in the Federal Register. The comment
period for the draft FONSI will be extended to 60 days to allow all
interested parties adequate:time to respond. A final FONSI will not be
published until we are convinced that all outstanding issues have been
adequately addressed. A copy of the EA and the draft FONSI are enclosed.

As 1 understand it, we have tentatively scheduled two meetings for
March 8, 1988. At this phase of the process, it would be beneficial to
all concerned to meet for informative sessions. The two scheduled
meetings are to assure that all parties are aware of the status of the
. project and the responsibilities of each party. One meeting will be with
the Navajo Tribe Officials at Gallup, New Mexico, at 1:30 p.m., and
another with local interested citizens at Crownpoint, that evening. At
this time, I anticipate that NRC may have three to seven representatives
at the meetings. Please let me know if there are changes to the
scheduled meetings. '

In terms of agendas for the meetings, I suggest that Mobil start off with
a brief history of the project, followed by discussions by each agency on
their role, responsibilities and future actions. We should probably try
to keep the meetings rather informal with plenty of time for discussion
and questions. I also suggest that Jim Analla lead the meetings for us.

DATE - 88/02/03

80204
230430 8 911
88022 apock 0400370
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If you have any questions or comments, please feel free to contact me or
Mr. Tom Olsen of my staff at (303) 236-2805.

Sincerely,

s/

Edward F. Hawkins, Chief
Licensing Branch 1

Uranium Recovery Field Office
Region IV

Enclosures: As stated
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U.S: NUCLEAR REGULATORY commxssxow
DOCKET NO. 40-8911
. MOBIL OIL CORPORATIbN

v‘,f“. . i ;

DRAFT FINDING OF NO STGNIFICANT IMPACT REGARDING A TERMINATION OF THE
SOURCE AND BYPRODUCT MATERIAL LICENSE FOR OPERATION OF MOBIL OIL
CORPORATION'S CROWNPOINT SECTION 9, IN SITU PILOT TEST PROJECT, MCKINLEY
COUNTY, NEW MEXICO. i

e
A

AGENCY: u.s. NuclearERegulatory Commission f

ACTION:  Notice of Draft Flnd1ng of No S1gn1f1cant Impact

1. Proposed Action _
l( ’ @

The proposed administrdtive action is to terminate the source and

byproduct material license authorizing Mobil 0il Corporation to operate

the Crownpoint, Section 9, In Situ Pilot Test Progect facility located in

McKinley County, New Mexhco
2. Reasons for Draft F1nd1ng of No S1gn1f1cant Impact

An environmental assessment was prepared by the staff at the U.S. Nuclear
Regulatory Commission (NRC) and issued by the Commission's Uranium
Recovery Field Office, Region IV. The environmental assessment performed
by the Commission's staff evaluated potential impacts onsite and offsite
due to radlologlcal releases that may have occurred during the course of
the operation. Additionally, .an impact assessment was conducted on
ground-water restoration efforts at the site. dThe assessment indicates
that ground-water quality at the site was restored to required levels,
with the exception of slightly elevated molybdenum concentrations.
Documents used in preparing the assessment included the following:

° Environmental and 6perational information submitted by the licensee
to the NRC during the period of October 1, 1986 through November 15,
1987;

° Discussions and written correspondence with the State of New Mexico;
° Site visit by NRC staff on May 11-12, 1987;
° Permit information from the New Mexico Environmental ImproVement

Division that was transferred to NRC at the time of NRC reassertien
of authority over New Mexico licensees in 1986;

° Information derived f}om professional papers, journals'and
textbooks; U.S. MRC regulations and regulatory guides; Federal,
State and local agencies; and independent consultants; and




; o \
© Mobil 0il Corporat1on s Irrigation Eva]uatwon Report in Support of
the Withdrawal of Discharge Plan DP-26, January 1988.

Based on the review of these documents, the Comm1ss1on has determined
that no significant impact will result from the proposed action.

The following statementslsupport the draft f\nd\ng of no significant

impact and summarize the conclus1ons resulting from the environmental

assessment. eﬁ b4

A. The site rec]amatlon and decontamination program proposed by Mobil
011 Corporation is sufficient to meet a]] requ1rements as specified
in 10 CFR Part 40. ,

i

B. The ground-water qua]wty at the site has been restored .to required
concentrations, withthe exception of slightly elevated molybdenum
concentrations. The elevated molybdenum concentrations are not
considered significant due to the very smallwvolume of affected
ground water, the natural restoration that will continue to occur
over time, and the low probability of use due to the depth to the
aquifer and the availability of other, more easily accessible water.
Further, it is highly un]lkely that add1t1ona1 restoration will
provide any more reduction in molybdenum concentrat1on at the Mobil

site.

In accordance with 10 CFR Part 51.33(a), the Director, Uranium Recovery
Field Office, made the determination to issue a draft finding of no
significant 1mpact and to accept comments on. the draft finding for a
period of 60 days after issuance in the Federal Reg1ster

This.finding, together with the environmental assessment setting forth
the basis for the finding,}is available for public inspection and copying
at the Commission's Uranium ‘Recovery Field Office at 730 Simms Street,
Golden, Colorado, and at the Commission's Public Document Room at

1717 H Street, Washvngton 0.¢. '
Dated at Denver, Colorado, th1s ?[—~ day of February, 1988,
FOR THE NUCLEAR; REGULATORY COMMISSION

Chie

Edward F. Hawkins,
Licensing Branch 1

Uranium Recovery Field Office
Region 1V :
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INTRODUCT ION

Background (RN

i
Mobi® 011 Corporation '(Mobil) began uranium exploration in 1972 and
commenced research and*development activities for in-situ leaci ' ng
(ISL) of uranium at a s1te known as Crownp01nt Section 9, In Situ
Pilot Test Project, in+1978. This research was initially conducted
under the State of New,Mex]CO, Environmental Improvement Division
(EID), Permit No. MM-MOB-UL-RI-01. Mobil presently has a USNRC
Source Material License No. SUA-1479, as the authority for uranium
licensing was transferred to USNRC from New Mexico in 1986, upon the
State relinquishing the licensing program. Mobil had two other
licenses for in-situ leaching in the same general area, but no
leaching was ever performed at either site. These licenses were
subsequently terminated. Ouring the period of November 1979,
through October 1980, test patterns which utiltized sodium
bicarbonate I1x1v1ants were operated at the CPOWHpOlnL Section 9
site. y. "

ik
Since October of 1980, 'Mobil has been actively conducting aquifer
restoration at this research and development (R&D) test site. Since
that time, several concerns have arisen regarding the adequacy of
restoration and the environmental impacts of the contamination of
the ground water. The.remaining major concern of the NRC is the
presence of somewhat elevated concentrations of molybdenum in water
samples from wells throughout the site. Mobil's original license
with New Mexico established a molybdenum ground-water standard at
1 mg/1 concentration. This standard is based on an irrigation
criteria for the State of New Mexico. When comparing present Mobi)
site ground-water concentrations with baseline concentrations, it is
evident that molybdenum at the Mobil site is somewhat elevated, but
is not considered excessive in concentration.

In addition to ground-water restoration, Mobil will be required to
complete surface reclamation and decontamination of their facility.
The surface reclamation will be implemented through the State of New
Mexico Environmental Improvement Division and decontamination will
be completed in accordance with Code of Federal Regulations,

Part 40, Appendix A, Criterion 6.

The purpose of an ISL R&D facility is to ensure that all phases of a
mining operation and subsequent restoration .can be accomplished 3. o
prototype to a larger full-scale mining effort. In all cases, the
'St R&D must be operated in a safe manner and restoration must show
that ground water is restored to an acceptable quality. The small
scale of an IS R&D ensures that if ground-water restoration 1o, not
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successful, the subsurface contamination is not extensive and is
usually confined to a very small area.

Basis of NRC Review .
Y i ,

An impact appraisal for the termination of Source Material License
SUA-1479 has been performed by Region 1V, Uranium Recovery Field
Oftice (URFO) of the U.S. Nucelar Regulatory Commission (NRC). This
report documents that:appraisal. The staff performed the appraisal
of environmental impacts in accordance with Title 10, Code of
federal Regulations (10 CFR Part 51, Licensing and Regulatory Policy
and Procedures for Environmental Protection). In conducting this
appraisal, the staff considered the following sources:

° tEnvironmental andioperational information submitted by the
licensee to the NRC during the period of October 1, 1986,
through November 15, 1987;

? Discussions and written correspondence with the State of New
Mexico, EID; '

° Site visit by NRCustaff on May 11-12, 1987,

Permit informatioh from the New Mexico £10 that was transferred
to NRC at the time of NRC reassertion of author1ty over New
Mexico licenses in 1986.

° Information derived from professional papers, journals and -
testhooks; U.S. NRC Regulations and Regulatory Guides,; federal,
State and local agencies; and independent consultants.

The purpose of this environmental assessment is to evaluate the
nature of any remaining.contamination, its statistical significance
with respect to baseline variability, and its overall impact on the
potential uses of the aquifer.

The analysis has been extremely difficull due to the hydrogeovlogy of
the site, complexities :imposed by operational difficulties
encountered during leaching and restoration, a high deqree of
natural variability and the small arca of previous mining activity.
lue to the high degree ‘of uncertainty in Lhe analysis of the
ground-water quality data, no value of concentration or statistical
function of COncontratlon is used as a rigid cvltorxon on which to

base decisions.




2.0 SITE DESCRIPTION v
{, .
This section describes the natural environment of the mining area and
surrounding region. Data have been compiled: through literature search,
other projects in the vic¢inity and programs initiated by Mobil. More
complete descriptions can be found in appendices and text of the Mobil
license application (Mobil, 1978), Mobil restoration reports (Mobil,
1980-1987) and in Muck (:2982). :
Vi
2.1 Site Location and Topography
b 5N
The Crownpoint, Section 9, In Situ Pilot Test Prcject (Fiqure 1) 1s
located in McKinley County, New Mexico, approximately 6 miles west
of Crownpoint, New Mexico. It consists of about 5 acres and is part
of a single Navajo allotted lease of 160 acres. ’

The Crownpoint area-'lies within the Colorado Plateau Physiographic
Province as defined by Fenneman (1931). This section is
characterized by old plateaus, up-1ifts, basins, dams and cynclinal
structures. In the ivicinity of the ISL site, relief is not great as
elevations in the area generally range between 5500 feet and

7000 feet. The landisurface near the site dips gently to north and
arroyos are in evidence throughout the area! The site elevation is
approximately 6700 feet MSL. '

In the project area, surface runoff generally is confined to
ramerous small, closed basins. These basins are characterized by
poorly defined drainage networks where runoff is carried to lowland
depressions. Due to the seasonal nature of runoff and to high
evaporation rates, these depressions are frequently dry.

re
N

Geology
2.2.1  Regional Geology

The project site lies along the southwestern side of the San
Juan Basin, a major structural basin covering most of
northwestern New Mexico. The basin is a circular structure
that also trends into Southwestern Colorado.

The San Juan Basin (see Figure 2) is composed of several
thousand feet of' Paleozoic, Mesozoic and sedimentary rocks
which dip toward the center of the basin. Along the margins of
the basin, synclinal and dome structures are present.
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Figure 3 presents a generalized descr! tion of the formations
outcropping on; the southwestern side of. the San Juan Basin,
including the progect site. %
b f
2.2.2 Site Geology !
. A

Formations exposed on the project siteﬁand immediate vicinity
are mapped on figure 4. The Westwater?Canyon Member of the
Middle JurassiciMorrison Formation contalns the orebody in
which in-situ R&D operations were conducted.

A [
The Westwater Canyon Member consists of interbedded fluvial,
red, tan and light gray arkosic sandstone, claystone and
mudstone. The Westwater Canyon Member is approximately 50 feet
thick near the ISL site. The Westwater Canyon Member is
characterized by sandstone containing cross-bedding, pebbles
and silicified logs and is a water bear\ng unit throughout the
San Juan Basin. ‘\At the project site, uranium occurs in
coarse-grained, hpoorly-sorted sandstone units.

The Recapture Créek Member, the lower member of the Morrison
Formation, underlles the Hestwater Canyon (refer to Figure 3).
This format1on consists primarily of th1n beds of siltstone and
sandstone. No uhanium deposits of any significance occur in
the Recapture Member.

1
1

The Brushy Basin/Member, the upper member of the Morrison
Formation, overlies the Westwater Canyon (refer to Figure 3).
The Brushy Basin contains mudstone and sandstone and
intertongues with the Westwater. The Brushy Basin is
approximately 150 feet thick at the ISL site, and contains no
uranium deposits of any significance.

2.2.3 Uranium Mlnerallzat1on

Typically, uranium m1nerallzatlon is depOSIth by reduction and
subsequent precipitation in a "roll front," which is C-shaped
in vertical section with the leading edge pointing downdip.

The Crownpoint deposit is a typical "roll front" deposit with
discernible oxidation-reduction boundaries in the host rock.
The principal uranium mineral has been identified as uranite
(U0z). Most of the uranium ore has been identified in a
sandstone strata approximately 30 feet in thickness.

The uranium ore commonly occurs as lenticular, tabular or
coalescing masses in the Crownpoint vicinity. The ore bodies
are usually oriented parallel to the palen-channel trends,
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either northwgst-southeast or west-east. The ore may occur in
channel thicks as well as near shale-sand contacts of
intervening mtdstones. On a smalleriscale, ore may be
localized a]ong bedding planes, clayigall horizons, fossil log
Jams Cross- beddxng or other pr\marytsedxmentary structures

M\grat1ng urar yl dicarbonate complexes, (possibly U0,
(C03)3 ) 1n>the ground;water system were adsorbed by the
organic matter‘ The U0, 2 was captured by an ion exchange or
chelation process and the organically bound uranium was
readily reduced and internally distributed. Some organic
matter would be oxidized, but much more would be freed to
adsorb uranium:complexes. Leventhal (1979) notes organic
matter may concentrate uranium 10, 000 times from water.

The width of the orebody is extremely variable. Average depth
is approx1mateJy 2,000 feet to the mineralized zone, but can be
as much as 2, 100 feet in a downdip direction.
h _
2.3 Ground-Water Hydrology 1
§ ?
2.3.1 Regional;ﬁlow System 5
's {
Ground water 1n the region occurs both in unconsolidated
sediments and :in bedrock aquifers. Except for alluvial
deposits in va]ley areas, unconsolldated deposits -have not been
deve]oped as sources of ground water.; The occurrence of ground
water in bedrock aquifers is largely dictated by structure and
stratigraphy associated with the San Juan Basin. Flow in these
aquifers genera]ly is downdip.

2.3.1.1 Bedrock Aquifer System

Regional aquifers have been grouped into "multiple
aquifer" systems in northwestern New Mexico on the basis
of hydrologic interrelationships. One of these regional
systems underlies the Crownpoint Project and includes the
Morrison Formation and the Dakota Sandstone.

The Dakota :Sandstone is overlain by the Mancos Shale, a
thick aquiclude. The Mancos Shale underlies and
intertongues with the Mesaverde Group, which includes
several aquifers of regional significance: -the Gallup
Sandstone,: ‘the Crevasse Canyon Formation, the Point
Lookout Sandstone and the Menefee: Formatuon (refer to
Figure 2),:all of which are ut!]]zed as water sources in

McKinley County
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Reg1onal}water movement is northward generally downdip.
movement®of ground water in the: Mesaverde Group is impeded
by low permeab\l1t\es (generally less than 10 gpd/ft2 ),
by fac1e§ changes and by thlnnxng of the aquifers downdlp

'Rechargeﬂto the aquifers is by precipitation and by runoff
in ephemgral stream channels in the outcrop areas. " The
Jurassici‘and Cretaceous rocks crop out in narrow bands on
the soutw}and west sides of the San Juan Basin divide.

Ground-water discharge is believed to occur Lc the San
Juan River. Some discharge to springs occurs within the
region, where fractures prov1de ‘avenues for upward
movement ;ibut no such springs are known w1th1n the project
area vic nrty

A
Alluvial: dep051ts are used as aqu1fers in places within
the regign, but they are generally limited and are mostly
less than 50 feet thick. The permeability of alluvial
deposits iiis higher than that of older materials, allowing
rapid lnflltratlon of storm runoff and snowmelt.

2.3.2 Site Hydrogeology ﬁ

Detailed lnformatlon on the ground-water hydrology of the site
was obtained by conducting several multiple well aquifer tests.
The tests wereimade to determine drawdown, capacity, direction
of flow, and eLtabllsh control boundarles

\’

2.3.2.1 Agumfer

In the v1c1n1ty of the Crownpo1nt Project area, the
Westwater: ‘Canyon Member of the Morrison Format1on is the
prlnc1pal aqu1fer in that potential yleld nf good-quality
water is greater than for other aquifers in the area. It
is also the host rock for most ofi'the uranium ore.. Most
wells in the vicinity of the Crownpoint Project, however,

" are in theé Mesaverde Group, of which the most commonly
used aquifer is the Gallup Sandstone.

The basal unit of the Morrison Formation is the Recapture
Creek Membér and it consists of of siltstone, shale and
fine-grained sandstone, which does not yield significant
amounts of water

The Nestwater Canyon Member overlfes and in places
1ntertongues with the Recapture Creek Member and consists
of poorly sorted fine- to coarse-grained sandstone '
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contaln}hg claystone and mudstone - At the Crownpoint

Project; %the formation is about1260 feet thick. Dip of
the formstlon is northward at about 100 ft/mi.

t

The Bruﬂﬂy Basin Member of the Morrlson Formation overlies
“and inte rtongues with the Westwéter Canyon Member. [t
consists®of 150 feet of gyps1ferous and bentonitic

" mudstone; jcontaining lenses of coarse sandstone and a few
thin beds of limestone. It hasibeen shown from testing to
be a confqn1ng layer for water ln the underlying Westwater
Canyon Member -

2.3.2.2 Aqu\fer Test Results

{
An aqu1fer pump test in the Nestwater Canyon Member of the
Morrison{Fromation was made on the proposed pilot ISL site
(see Appendlx A) in February, 1978

Seven obServation we]]s (see Appendix A), Wells 9U-208,
9u-210, 90 218, 9uU-220, 9U-221, i9U-222 and S9U-224, were
drllled and equtpped to mon1torrthe water level in the
Westwater%aqu1fer during pump!ngloperatlons

Wells SU<208, 9U-210, 9U-218 and’9U-220 were also designed
to be uséd as anectlon wells inithe pilot test. The
pumped well, Well 9U-214, was located at the center of the
anect1on-recovery well array forithe ISL pilot testing.

An eighthiwell, Well 9U-207, was constructed specifically
to determine 1f the Dakota and Westwater Canyon members
are in dlrect pressure communication in the area affecting
the pilot prOJect They are separated by the Brushy Basin
Member. ,

The pump test was comprised of a 72-hour constant yield
(79 gpm) test followed by a 72-hour recovery period.
Water leve] measurements in the observation wells were
obtained with water level recorders.

The pump test results also 1nd1cated that the net
sandstone. contributing to flow on a regional basis can
vary as a result of the 1nterbedd1ng of the shale and
sandstone imembers of the Westwater Canyon aquifer.
Transmissivity was found to vary from 1100 gallons per day
per foot (gal/d/ft) to 2200 gal/d/ft for an average of
1400 gal/d/ft. This change is due’ to both thickness and
permeabllvty changes in the area tested during pumping
operattons A pressure decline of approximately 0.5 feet
was noted 1n the Dakota Sandstone well during the pumping
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operatlon © The results of the aqu1fer test are presented
in Appendﬁx A of this report.

A 13-day ébnstant yield test was made in the Westwater
Canyon sandstone in Section 16, approx1mate1y 2 miles
'southeastiof the pilot leach ared on Mobil property in
March- Apr!l 1977. A transmissivity of about
2000 gal/d/ft and a storage coefficient of 1X10 4 were
indicatedi" !

¢ t, l‘»-‘.—,
There was‘dot any indication of geologlcal boundaries
(i.e., faults, fractures) being encountered in either of
the two pump tests. The time length of the tests suggests
the area of influence in each test'overlapped The order
of magn:tudé of the hydrologic properties indicated are
similar and support the contention'that the Westwater is a
very large’regronal aquifer. ;

T H

2.3.3 Baseline Gﬂound-water Quality

2.3.3.1 Reglonal %
Chemical analyses of ground watnr'ﬁn the region indicate
that sodium sulfate is the predom!nant type of water. The
absence oftcalcareous rocks in the: Upper Cretaceous and
Tertiary rock has resulted in the :lower concentrations of
calcium andibicarbonate. In general, ground water is of
low quality?by drinking water standards Much of the
ground water s not suitable for 1rrlgat1on because of its
high salintty ;

2.3.3.2 Mining Are

Chemical and radiochemical comp051t10n of ground water
from the mining area is typical of the ground-water
quality in the region. The water contains sodium sulfate,
with calcium and bicarbonate as secondary constituents.
Total dissolved solids (iDS) ranne between 250 &nd

10,000 mg/1.; Sulfate concentrations ranye between 40 and
1,800 mg.1, while chlorides range from 5 to 1,100 mg/1.
Radioactive:constituents in the orebody are not
pronounced, with radium-226 ranging up to %00 pCi/l. the
present ground water in much of the orebody is of fair
quality and'is, in most cases, suitable for a variety of

uses.
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2.3.3.3 ISt Site

0

Baseline cheﬁlcal and radiochemical ana]yses of ground water
n

from wells i

ﬂthe Crownpoint ISL R&D'site are summarized in

Appendlx B. Ground water from the site is typical of regional

waters in thatf it is fair quality sodium sulfate water. As
indicated in Append1x B, chemical composxtxon is moderately

variable wlthiWDS concentrat1ons ranging from 200 to 400 mg/},

sulfate conceftrations rangxng from 40 to 100 mg/1, and
chloride concentrat1ons ranging from 50 to 100 mg/l

'»'l
o
1

it

3.0 HISTORY OF OPERATIONS
B
!

3.1 Description of the I Situ Leaching;Procesg

If hydrogeologic cond1tlons are favorable, .in situ leaching of
uranium is presently the foremost technlcal ‘and cost effective
mining method in use today. There are manytadvantages ‘to this

method, and the enﬁironmental impacts from.fin situ leaching are much

less severe than the impacts from convent\onal mining methnds.
potential for the greatest impact of the in situ method is the
contamination of grb

The

und water in the host aquifer. In most cases,

the ground water can be restored to baseline quality or premining

use category. The in situ leaching method :also will permit

economical recovery:of deep, low-grade roll*front deposits that are
not economically recoverable with conventicnal methods. The extent

to which in situ techniques are effective is limited by the
hydrologic and m!neralogic characterlst1csgof the ore zone.

Basically, the in situ leaching method 1nvo\ves (1) the injection
of a leach solutfoni(called the lixiviant) into a permeable uranium

ore body via injection wells to mobilize the uranium; (2) the

recovery of the pregnant solution via recovery wells; and (3) the
separation of the uranfum from the leach solution by ion exchange.
The mobilization of uranfum in the ore zone involves oxidation of

tetravalent uranium to hexavalent uranium and subsequent anionic
complexing of the hexavalent uranium. In a; carbonate lixiviant,

uranium is oxidized by oxygen and complexed with carbonate ions to
form mobile complexes, of uranyl dicarbonate and uranyl tricarbonate.
The leaching process also introduces other chemical reactions in the

ore body, causing mobilization of some ions and precipitation of

others. After the leaching phase is completed, the aquifer must be

restored so that the ground-water quality is within baseline
varfability or at least within the premining use category. To

achieve this objective. residual lixiviant must be removed from the

host aquifer. This cgn be accomplished by pumping the residual

lixiviant out of theéaquifer and discharging the solution to the
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surface (commonly: @alled ground-water sweep) or by pump1ng residual
Yixiviant out of ﬁhe aquifer-and injecting: the solution back into
the aquifer after treatment (recirculatiofi). Water discharged to
the surface durlng a ground-water sweep must either be discharged to
an evaporation pond or treated to meet water quallty standards
before relTeasing to surface waters. Reverse osmosis and
electrodialysis arggcommonly used water treatment procedures.

There are many geochemical processes that.complicate restoration
procedures. One process is the adsorption of undesirable ions on
formation clays during leaching and the slow release cof these ions
into the ground water during restoration and stability phases of
operation. To remove these contaminating ions from the clays during
restoration, solutions conta1n1ng high concentrations of
exchangeable ions are often injected into the aquifer. Another
process which comp]tcates restoration is the slow release of
contaminants that have precipitated or co- prec1p1tated during

_ leach1ng or previous restoration activity.: One problem associated

with the Crownpoint: ISL site is the release and solubility of
molybdenum during the leaching process. References providing more
complete descrlptlons of the geochemical and mzss transport
mechanisms associateld with aquifer restoration include Guilinger and
others (1979), Kidwéll and Humenick (1981)@ Markos and Bush (1981),
Runnels and others (1983). and Thompson and«others (1978).

Well Field Design and Operation at the Crownpoxnt 1SL Site

The site is conprised of one in situ leach’ well pattern consisting
of 9 injection wells:and 4 production (recovery) wells; numerous
monitoring wells; a pilot plant; and two evaporation ponds.

Figure 5 illustrates: the locations of wells: pertinent to the
analysis. The purpose of this section is to provide an account of
the operational histdry of all well patterns at the site.

Chemical injection at the Crownpoint site began on November 6, 1979.
The initial injection rate was 73 gpm and was gradually reduced to
55 gpm. Uranium production after a 3-month period, reached 100 ppm
and remained at this.level throughout the life of the project.
Concurrent with uranium production, molybdenum was liberated in the
well field. Its concentrations were very near that of uranium. Due
to this, a separation circuit was divised to remove the molybdenum
from the production'stream thereby malntarnlng the uranium
production and the fon exchange (IX) resin beads at an optimum

performance level. i
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The R&D well fle]d ileaching was term1nated on October 1, 1980. At
this time, it was'concluded that approx1mate1y 15 percent of the
uranium had been recovered from the mining zone. Water quality data
at this point in tbme. indicated that most of the parameters sampled
in the well field: ?ad been elevated. ?

‘;., 4
Following the mining period, Mobil initiated a restoration effort
consisting of fifteen stages. The restoration work began in October
of 1980, and endedgln October of 1986.

1.( ;J,
Stage 1 involved wel] field recirculationiwithout the injection of
lixiviant. During:this l-month period, well field water was
circulated through the ion exchange columns to remove uranium. As a
consequence of this action and the lolybdenul strip circuit,
wolybdenum was also reduced. Waste waters’were routed to the
evaporation ponds ;F

Stage 2 lasted from the first week of December until December 24,
1980. During this time period, a lime water softener was ut111zed
to reduce water hardness. This process prepared the well field
water for reverse osm0515 treatment.

Stage 3 1nvolved s1x days of ground-water Sweep at a rate of
260 gpm. Approximately 2.2 million gallons of water were swept
through the well field and discharged tc the waste evaporation
ponds. }r !

A
' it

Stage 4, which tooki‘place from December 30 1980, until the end of
January, 1981, did not directly involve the well field. During this
restoration phase. waste pond water was run through the water
softener and back to the pond to reduce hardness.

Stage 5 involved the.utilizat1on of reverse-osm051s. The unit was
installed in late January, 1981, and operated until July, 1981.
Water from the well field was run through the unit at approximately
70 gpm. It was at this time in the restoration process that
molybdenum was targeted as a problem parameter,

Stage 6 lasted from July, 1981, until May, 1982. ODuring this
period, lime was added to the reverse osmosis permeate to reduce
dissolved molybdenum.: This process resulted in a molybdenum
reduction from 32 mg/l to 9.7 mg/1.

Stage 7 utilized the ion exchange columns in combination with a
ground-water sweep operation From May, 1982 to November, 1982,

the well field was pumped at 40 gpm, routed:through the ion exchango
columns for the removal of uranfum and molybdenum and pumped back
into the well field.. At this point in the restoration process, all
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major cations and ah1ons were below restoratton values However,
molybdenum remalnedlabove agreed to restoration values.

i

Stage 8 began on November 8, 1982, and continued until April 15,
1983. During th1s’t1me perlod sodium sulfide was added to the
water coming from the IX columns. The object of this process was to
eliminate dlssolved‘oxygan from the well field water and
re~establish the reduc1ng environment which would make molybdenum
unavailable for d1sﬂo]ut10n into the well fweld waters.

Stage 9 began on Apr1l 15, 1983, and termlnated on July 14, 1983.
During this period, the we]l fleld was allowed to "sit-and-soak."
This phase allowed an equ111br1um to establish itself throughout the
well field due to tpe prior addition of sodlum sulfide.

Stage 10 was a grouhd-water sweep. The well field was pumped,
beginning on July 14, 1983, until January 13 1984, at rates varying
-from 20 to 40 gpm. lDurlng the initial 10 weeks of this time period,
the well field was pumped and the evaporatilon ponds filled with
approximately 1 million gallons of water. Ouring the remainder of
the time, the groundswater sweep program maintained a 1 gpm bleed to
the evaporation ponds. During this 5- monthiperiod, molybdenum
concentrations did nwt change s1gn\f1cantly‘and remained to be the
single elevated parameter above restoratlonﬂtarget values in the
well field. h{ ;

Stage 11 began on January 18, 1984, and ended on May 1, 1984.

Quring this period, the well field ground water was pumped at a rate
of 34 gpm and routed through a reverse osmosis unit.

Twenty-nine gpm was refnjected to the well field, while the
remaining 9 gpm was discharged to the evaporatuon ponds.

Stage 12 began on May:1, 1984, and extended :until March 18, 1985.
During this period, hydrogen sulfide gas (reducing agent) was
fnjected into the well field. This was another attempt at reducing
the well field environment and thereby taking molybdenum out of the
solution. At the conclusion of this stage of restoration, six wells
showed lower concentrations of molybdenum, three wells rema1ned
constant and four wells rose slightly. ;
Stage 13 involved a "sit-and-soak“ period. Dur1ng the period of
March 18, 1985, until. April 15, 1986, the wel] field was allowed to
equilibrate with the hydrogen su1fide 1nject\on Laboratory data
fndicated that ten welils showed a decrease in molybdenum
concentrations and three wells showed a slight rise.

l
Stage 14 began on April 15, 1986, and ended on May 20, 1986. During
this period, ground water in the well field was recarculated to



4.0

4.

1

ensure flushing of! ‘any well cleaning f1u1ds and equal dispersion of
the residual hydrogen sulfide.

Stage 15 began on Aay 20, 1986, and ended November 10, 1986. During
this perlod the weldl field was left idle.

!1 H
The restoration process utilized at the Crownpo1nt site involved
many stages. It wasi apparent by Stage 5 that the dissolved salts in
the well field waters were responding to the restoration efforts and
that molybdenum would be a restoration problem As an overview of
the restoration progress, Table 1 shows water quality based upon
annual average of vﬁﬁues for the well f]e]d

On November 20, 1986, stability monitoring began and continued until
July 20, 1987. The!stability period has shown through monthly
sampl1ng that the well field is stable, w1th the exception of a
slightly elevated molybdenum species. ,

IMPACTS OF ISL OPERATﬂONS ON GROUND-WATER QUALITY

(

Water Quality and Geochem\stry

z

]

Although influenced by precipitation- dlssolutlon reactions and ion
exchange phenomena, concentrations of major.cations and anions are
useful indicators ofﬁthe presence of residudl lixiviant. Due to
thetr high mobilities! relative to trace metals and radionuclides,
major ions are removed most easily during restorat1on Reactions

-that do occur are usua]ly predictable and provide insight into the

more complex reactions 1nvolv1ng trace elements. In addition,
concentrations of major ions in individual wells tend to be more
representative of spatial variation in the aqulfer than
concentrations of trace elements.

Concentrations of traqe elements and radionuclides are important to
analyses of environmental impacts, but are usually much more
difficult to interpret than concentrations of major ions.

Mobilities are highly dependent on solution Eh, pH, and ionic
strength, and are governed by complex adsorpt1on ion exchange,
oxidation-reduction coprecipitation, and solid-solution reactions,
Concentrations in wclls may reflact very localized conditions not
representative of the aquifer (e.g., localized mineratlization,
contaminated well screens. etc.). ;

tElevated concentrations of molybdenum have been observed in a number
of wells throughout the site. To reduce concentrations of trace
elements (specfffca]1y .molybdenum) from prerestoratlon lavels to
restoration target 1evels. trace elements often must be diluted Lo a

( .

b
!
[
P




rable 1. - Historical Water Quality Date. for the Crownpoint Insitu Leach Site

1981 1982 1983 1984 1985 1986
New Mexico Restoration Average Average Average Average Average Average
Standard Standard of of of of of of
Chealcal Constituent mg/liter  mg/liter Valyes Values ‘Values Values Values Values
Alualnum, dissolved 5.0 5.0 0.500 0.700 0.550 0.500 0.500 0.808
Arsenic 0.1 0.1 0.086 - 0.073 0,069 0.057 0.032 0.014
Bartum 1.0 1.0 0.227 0.200 0.325 0.262 0. 215 0.2
g Boron 0.75 0.75 0.181 0,155 _ 0. o8s... .....0.108. . 503238, s
g -Cadaiun-- %2 O QLR FIT0T036 T R0,005 0,005 SR ing 005 *~='0, 005~ 70,006
' “CAYoride 250.0 250.0 ~ 127.213 156 000 372,500 115.5%° £4.538
Chromium 0.05 0.074 0.004 0.005 0.005 0.007 . 0.005
o Codalt, dissolved 0.05 0.05 0.016 0.020 0.020 - 0,020 0.026 0.021
Copper, dissolved 1.0 1.0 0.007 0.005 0.005 0.005 0.012 0.008
Cyanide 0.2 0.780 0.005 0.005 0.005 0.005 0.009 <0.005
Fluoride 1.6 1.6 0.336 0.30% 0.413 0,500 0.508 <0.5
Iron, dissolved 1.0 5.50 0.130 0.018 0.015 0.065 0.372 0.146
Lead, dissolved 0.05 0.06 0.005 0.022 0.009 0.005 0.006 0.016
Manganese, dissolved 0.2 0.45 0.217 0.053 0.142 0.048 0.096 0.035%
Molybdenum, dissolved 1.0 1.0 7.667 9,076 13,250 8.231 4.803 1.118 o
BE Mercury, total 0.002 ..0,002 . 0.0002 06,0019 . .. 0,0001... .-0,0001 - .. 0.0001 77 0L 0QQ 3 En S,
M Nickel; dissolved - -- T QL Qe RS TGN S AR gy y 6 -~ 0.020°° 70,070 0.021 0.02} 0.022
B H!trato {as N) 10.0 10.0 0.050 0.07% 0.050 0.941 0.050 0.5%6
PH 6 0 9 6 to 9 6.665 8.402 o 8.438 8.446 9.062
rhenols 0.005 0.047 0.005 0.012 0.003 0.002 0.004 0.008
Combined Ra-225 & 228 30.0 97.2 * 30.525 * 22.077 48.677 59.939
Selenium, dissclved 0.05 0.05 0.017 0.149 0.067 0.017 0.032 0.006
Stiver, dissolved 0.05 0.05 0.007 0.005 0.005 0.005 0.006 <0.0059
Sulfate (as S04) 600.0 600.0 131,091 44,182 46.500 81.538 80.846 47.615
TOS (at 180 C) 1000.0 1000.,0 623.182 529.727 785.000 479,231 | 556.923 356.154
Uranium {as V) 5.0 5.0 * 0.166 0.370 0.530 0.303 -~ 0.319
Zinc, dissolvad 10.0 10.0 0.014 0.031 0.014 0.027 0.027 0.039

HOTE:
¥ Data not availadle.

Source: 1'0bil Mining and Minerals Company, November 14, 1985

. e e =
—————
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much higher degree sthan major jons. HoweVer the effectiveness of
trace element removal is reduced further by the limitations of water
treatment procedures at low concentrations® the dissolution of
precipitates found'during leaching, desorgtaon and ion exchange
processes  and oxidation and mobilization of redox-sensitive species
(Bell and others, 1983)

EVALUATION OF AL*ERNATIVES i
¢ .
Introduction E

4,

As part of this redd}t alternatives have been evaluated. At this
stage, there are two alternat\ves which are .addressed, and they will
be discussed below.:
) .
No Further Remedlal'Actwnn

ﬁ’
3

i
]
-3

This alternative wou]d result in Mobil 1n\t1at1ng decomm1sslon1ng of
the plant and well (1e1d and reclamation ofi the site in accordance
with 10 CFR Part 404 It is considered that®the concentration of the

redox-sensitive trace element (molybdenum) Mould gradually approach

baseline as natura]iconditions are eventua]ﬂy established within the
aquifer. Sy f«

\l’ . #
Additional Aguifer Restoration v

'l i
The use of additional* restoration methods has been evaluated, and
these are described in the following text. The additional
restoration synopsis would probably involve the utilization of one
or more of the described methodologies

1. Traditiona) methods of aguifer restoratvon, such as
ground-water sweep and recirculation. These would probably
result in 1ittle improvement in the overall ground-water
quality at the site. Concentrations of redox-sensitive species
may actually increase due to a re-establishment of oxidizing

conditions in tng aquifer.

2. Injection ot reductants. Although thisiiis a potentially viable
method for lowering concentrations of redox-sensitive species,
the technique does not always give entirely satisfactory
results in the field. This is evident from past restoration
programs (mplemented at the Irfgaray and: Exxon mines in Wyoming
and the ferret mine fn Nebraska. The above mentioned
facilities were similar in circumstance to the Mobil site and a

parallel can be drawn here.

e e




i} 21

i 5
3. Restoration of “trace elements through natural processes. Due
to the unknownéland the risks involvedi this appears to.be the
preferable methdd for restoration of molybdenum It has been
shown at the Irlgaray and Exxon fac111U1es that natural
flushxng is a Vlable alternative. 7
@

It ‘is apparent from mast restoration efforts‘(descrxbed in the Mobil
November 1986 Restordtion Report), that molybdenum levels were
reduced to their concentrat1ons by a comb\nation of restoration
methods (ground waterssweep and reductant treatment)

It is highly unltke]yf as indicated by the Mobll monitoring data,
that additional ground-water sweep and reductant treatment will
provide any more reduction in molybdenum concentrat1on at the Mobil
site. Natural restoration processes such as'mineral precipitation
and adsorption that occur between the residual lixiviant and the
aquifer sediment will :eventually reduce the concentration of
molybdenum from solutiion. Reducing conditions exist downgradient
from the ore zone and under these conditions, the redox-sensitive
trace element molybdenum will form a re!atlvely insoluble compound.
As a consequence, molybdenum solution concentration will be lowered,
perhaps to the restorat1on level or lower, after a period of contact
with the aquifer sedlment adjacent to the ledched ore zone. The
transport of the trace element molybdenum at iits present level would
be very slow at best.:lCalculations for transport indicate that
ground water in the Westwater Canyon Formation moves at a rate which
is approximately 15 feét per year in a NorthnNorthwesterly
direction. Accord1ng1y, it would take ground water on the order of
hundreds of years to move 1 mile. This, together with the fact that
over time the trace element molybdenum will undergo dilution, would
indicate that any problems associated with elevated concontrations
of molybdenum at present are minimal and temporary. The limited
extent of contamination, together with the slow movement of ground
water in the Westwater Canyon Formation, suggest that the most
realistic approach is to allow natural conditfons to restore water
quality at the Mobil site. The potential foriagricultural use of
this water also appears:to be very small, as evidenced by Mobil's
evaluation.of ground-water use (Mobil, 1988). .

6.0 PROPOSED NRC ACTION

he affected zone, the potential for human
imited areal extent of mining and the cost
Lional restoration, the NRC has determined
that further ,emecral action iwould result in mnuumam improvement to the
ground water ‘r the aquifer.i]| Therefure, the proposnd administrative
action §s to t.rminate Mobil  0il Corporation's Souvgp Material License

Due to the extreme depth of?
use of the gr und water, the
and limited tvcce. ., of addi




SUA-1479 after successful decomm15510n1nq of the .Crownpoint ISL R&D site
in accordance with 10 CFR Part 40.

| T O Lt~
Thomas 1. Olsen, Project Manager
Licensing Branch 1

Uranium Recovery Field Office
Region IV

Approved by:

dward F.
Licensing Branch 1 -
Uranium Recovery Field Office, Region IV




10.

11

ﬁ - REFERENCES ¥~

Bell, H. E., W. J Deutsch and R. J. Serne, 1983. Llaboratory
Studles on Natural “Restoration of Ground Water after In Situ Leach
Uranium Mining. Proceedings of the Third National Symposium on
Aquifer Restorat!on and Ground-Water Monitoring. Columbus, Ohio.

Canter, L. W. andlﬁ C. Know, 1986. Grouﬁd Water Pollution Control.
Lewis Publlsh1ng,ilnc , Chelsen Mlchlganw 526 pp.-

Deutsch, V. J. w J Martin, L. E. Eavy and R. J. Serne, 1985.
Methods of Hlnlmlllng Ground-Water Contamination from In Situ Leach
Uranium Mining. NUREG/CR-3709 (PHL-5319), U S. Nuclear Regulatory
Commission, Washlngton D.C. .

("
Fenneman, N.M. 1931. Physiography of Western United States.
McGraw-Hill, Inc s New York. 534 pp. @

Fetter, C. W. 1980' Applied Hydrogeology. C. F. Merrill
Publlshlng Company, Toronto Canada. 488 pp.

Gulinger, T., M. Bneland, M. McGarry, De. Magid, and

R. S. Schechter, 1979. Environmentally Attractive Leachants for In
Situ Uranium Mining., Prepared for the U.S5/ Bureau of Mines under
Contract No. H0282016 ¥

Kidwell, J. R. and M J. Humenick, 1981. Assessment of Trace Ground
Water Contam1nants Released from South Texas In-Situ Uranium
Solution Mining Sites. Center for Research in Water Resources,
Bureau of Engineering Research Technical Report CRWR-179.

Department of Civil;Engineering, UnlverSlty of Texas at Austin,
Austin, Texas. 111: pp

Leventhal, J., 1979 ' Organic Chemistry and Uranium in the Grants
Mineral Belt p. 75 85 -

Marcos, G. and K. J. Bush 1981. Contamination of Ground and
Surface Waters by Urgnlum Mining and Milling: Volume Il. Ffield
Sampling and Empirical Modeling. Prepared by Geochemistry and

_ Environmental Chemistry Research, Inc., for :the U.S. Bureau of Mines
‘under Contract No. J0295033. 124 pp. ’

Mobil Qi1 Corporat1oh; 1978. Interim Mlnind and Reclamation Plan
for Pilot Testing of:In Situ Uranium Leach1nq Crown Point Project,
McKinley County, New. MGXICO _

Mobil Oil Corporation; January 1988. Irrigéxion Evalaution Report
in Support of the Withdrawal of Discharge Plan P-20.

g
[




12.
13.
14.

15.

16.

17.

18.

19.

B SR

N
i
i
- X
q% &,
PR -

Mobil 0il Corporatlon November 1986. Ground-Water Restoration
Report., e

I
S

Mobil 0il CorporatlJn September 1987. Ground-Water Restoration
Stab111ty Results. it s

¥ :
Muck, K. L., 1982. Ore Trends and Geology, Crown Point Project,
Township 17 North, %ange 13 West, McKinley ‘County, New Mexico.
Nigbor, M. T., W. H."Engelmann, and D. R. Tweeter, 1982. Casc
History of a Pilot- scale Acidic In Situ Uranium Leach1ng Experiment.
U.S. Bureau of Mines Report of Invest1gat10ns 8652. 81 pp.

)
Runnells, 0. D., C. N Gerlitz, A. Davis, R 0. Lindberg, R. Meglen,
G. Swanson, L. Taylor R. Swstko, R. McNelly, 1983. Contamination
of Ground and Surface Waters by Uranium Mining and Milling: Volume
II1. Experimental Studies and analytical Procedures. Prepared by
the University of Colorado for the U.S. Bureau of Mines under
contract No. JO 295033 229 pp. -

Thompson, W. E., w.;V. Swarzendki, 0. L. Warner, G. E. Rouse,

0. F. Carrington, R.-Z. Pyrih, 1978. Ground-Water Elements of In
Situ Leach Mining of. Uranium. Prepared by Geraghty and Miller,
Inc., for the U.S. Nuclear Regulatory Commission under Contract
No. NRC 02-77-187. 173 PP.

Tweeton, D. R., 1981. Restoring Ground Watef Quality Following In

-Situ Leaching. Bureau of Mines Technology Transfer Seminar, Bureau

of Mines Information: C1rcu1ar 8852, Bureau of Mines, Washlngton
D.C. ;

Williams, R. E., 1986f; An Analysis of Excur%ions at Selected In
Situ Uranium Mines in Wyoming and Texas. Prepared for the U S.
Nuclear Regulatory Cqmmission NUREG/CR- 3967




APPENDIX A

Aquifer Test Data
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!  HARSHBARGER AND ASSOCIATES

~-PRE-PUMPING WATER LEVELS
FEBRUARY 6, 1978

N

ELEVATION OF DEPTH. TO WATER LEVEL

WELL MEASURING POINT WATER ELEVATION
(Ft, msl) (Ft) ~(Ft, msl)
9u214 1-6708.1 197.1 6511.0
9u208 E 6699.8 203.6 6496.2
9u210 i6793.1 213.6 6489.5
9u218 | 6705.2 206.8 6498. 4
9u220 o 6721.1 | 219.3 6501 .6
!  9u221 16688.9 | | 189.8 | 6499.1
9u222 - 6717.5 217.5 6500.0
9u224 : 6724.8 235.7 6489.1

9u207 |  6705.1 31.7 6673. 4




HARSHBARGER AND ASSOCIATES

WELL

Qu2l4
9u208
Qu210
9u218
§u220
9u221
9u222

qu224

9u207l/

CONSTRUCTION

DETAILS FOR

PUMPED WELL 9u214 AND OBSERVATION WELLS

TOTAL
DEPTH

gFeet!

2,100
2,115
2,107
2,103
2,113
2,065
2,149

2,096

1,788

AQUIFER DEPTH

(Feet)
From

1,890

1,893 2,11

1,902
1,896
1,903
1,887
1,925

1,907

1,639

1,768

PERFORATED INTHERS L

.yinsql

(Feet below land -

1,946
1,946
1,948

1,946

1,640

l/ Dakota Sandstone monitor well

1

1,969
1,974
1,976
1,972

1,982

1,966

2,000

1,989
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HARSHBARGER AND ASSOCIATES . .

SUMMARY OF HYDROLOGIC DATA FOR
MONITOR WELL NETWORK, PUMP Ti ST WELL 9ullf
FEBRUARY 6-9, 1978

DISTANCE FROM  DRAWDOWN AT END

WELL PUMPED WELL OF TEST

(Feet) (Feet)
qu2ly | - 231.9
9u208 140 1 | 39.7
9u2l10 140 34.8
9u218 140 65. 4
9u220 f  140 ; W6
9u221 | 500 | 31.1
9u222 540 | 27.2
qu224 | 530 30.8
9u207 07

AVERAGE PUMPING RATE FOR THE 3-DAY
PERIOD WAS 79 GALLONS PER MINUTE




SUMMARY OF AQUIFER PARAMETERS FOR

PUMP TEST AT PILOT TEST SITE

. / ’
TRANSMISSIVITY (GPD/FT) ! STORAGEZ/
WLLL Cooper-Jacob |~ Theuis. Horner coover-Jacob Thels
9u21 4 1,200 - 1190 - -
91208 1,400 1,800 RLL 1x10" 2x10° ¢
9u21n 1,400 1,500 1,200 Ix1n~4 2x10 "¢
9u218 1,000 1,200 1,100 3%107° 1x107°
9u220 1,200 1,600 1,20 1104 2%107°
9u221 1,400 C 1,400 1,206, 4x107° 3x10°°
9u222 2,200 1,400 1,500 1x10°° Ix10 2
, -5 -5
9u224 1,100 . 1,300 1,199 8x10 6x10
o
DISTANCE | | .
DRANWDOWN , . 1,600 3x10°

1/
Gallons per day per foot widith of agoifer
at 1:1 hycdraulic ogradient

2/

Dimensionless; ratio of volume o! water
released per unit area of aquifcr per
unit decline in herad




HARSHBARGER AND ASSOCIATES

SUMMARY OF AQUIFER PARAMETERS FOR

PUMP TEST 9u214, FEBRUARY 6-9, 1978
TRANSMISSIVITY (GPD/FT)l/ sTorAGEY
“v ~ , ——m — _ . . ISV
ELL Semi-log |/ Log-Log Recoveiry Semi-l.og Log-l.og
9u21 4 1,200 - 1,100 - -
9u208 1,400 1,800 1,300 1x10™" ox10~"
9u210 1,400 1,500 1,200 3x10”" 2x107"
9u218 1,000 1,200 1,100 5x107 7 1x107°
) t -
9u220 1,200 1,600 1,200 1x10~ " 2x1077
9u221 1,400 1,400 1,200 4x10~° 3%107°
4} L -5
9u222 2,200 1,400 1,500 1x10~~ 3x1077
‘ 9u22 1,100 : 1,300 1,100 8x107° 6x1072
DISTANCE -5
DRAWDOWN 1,600 Ix10

L/ Ganllons per day per foot width of aquifer
at 1:1 hydraulic gradient

2/ . o o

—/ Dimensionless; ratio of volume of water
released per unit area of aquifer per
unit decline in head
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Baseline Ground-Water Data



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

. ALUMINUM
: : mg/1
WELL . MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 30  VALUE STANDARD VALUE
208 0.2 \\r-- 0.2 1.3 1.6 5.0 .
209 0.1 ? °
210 0.3 '
211 0.1
212 0.1
213 0.2
214 0.3
215 0.2
216 0.4
217 0.1
218 0.2
219 0.1
220 0.5 /
202 0.1 5.0 5.0
221 0.3 5.0 5.0
222 0.2 5.0 5.0
223 <0.1 5.0 5.0
224 0.6 . 5.0 5.0
e 225 0.1 5.0 5.0
207 0.3 5.0 5.0
j. 277 <0.5 - <0.5 <0.5 <0.5 5.0 5.0
_ 278 <0.5
279 <0.5 :
280 <0.5
276-A <05 | 5.0 5.0

276-8 ' 5.0 5.0




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI3W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

ARSENIC
mg/1

WELL , : MAXIMUM NMRQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3¢ VALUE STANDARD ____VALUE
208 0.002\\L—- 0.004 0.025 0.04 0.100 0.10
209 0.003 ' ,

210 0.017

211 - 0.003

212 0.002

213 0.003

214 0.003

215 0.002

216 0.003

217 0.005

218 0.003

219 0.002

220 0.004

202 0.003 0.100 0.100
221 0.003 0.100 0.100
222 0.002 0.100 0.1
223 0.003 ‘ : 0.100 0.100
224 0.002 , 0.100 0.100
225 0.003 ' 0.100 0.100
207 0.002 0.100 0.100
277 0.008 0.005 0.015 0.01 : 0.100 0.100
278 0.003
- 279 0.005

280 0.003

276-A 0.002 | 0.100 ©0.100
276-8 0.006 : 0.100 0.100
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MOBIL OIL CORPORATION

PILOT IN SITU LEACH TEST SITE

SECTION 9 T17N, R13wW
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DAVA

BARIUM
. mg/1
WELL : MAXIMUM
~JALVE

SEAM. MEAN ¢ 30

208 —— 0.2 0.7 . 0.6

209
210
211
212
213
214
215
216
217
218
219
220

202
221
222
223
224
225

207 <0.

277 <.
278 0.
279 <0.
280 <0.

276-A 0
276-8 <0.
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MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
- McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

BORON
' mg/1 .

WELL MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + % VALUE STANDARD VALUE
208 0.1 ‘\r—-— 0.1 0.5 0.4 0.75 : 0.75
209 0.1 ,

210 0.1

211 0.1

212 0.1

213 0.1

214 0.1

215 0.1

216 0.2

217 0.1

218 0.1

219 0.2

220 0.1 /

202 0.2 0.75 0.75
221 0.2 0.75 0.75
222 0.2 0.75 0.75
223 0.1 - 0.75 0.75
224 0.1 0.75 0.75
225 0.1 0.75 0.75
207 0.3 0.75 0.75
277 0.1 0.1 0.1 0.1 0.75 0.75
278 0.1 :

279 0.1

280 0.1

276-A 0.1 0.75 0.75

0.1 0.75 0.75

276-8




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION .9 T17N, RI3W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

Craiiiuii
mg/1 _
~ WELL : MAXTMUM NMWQCC RESTORATION
NUMBER AVERAGE- MEAN MEAN + 3, VALUE STANDARD VALUE
208 <0.001\\r-- 0.007 0.036 0.03 0.01 0.036
209 <0.001 ' ' '
210 0.005
211 0.009
212 0.004 ;
- 213 0.007 :

214 0.008
215 0.007
216 0.011
217 0.009
218 0.007
219 0.011
220 0.004

202 0.001 0.01 0.010

221 0.011 0.01 0.011

222 0.007 . 1 0.01 0.010

223 0.011 . 0.01 0.011

224 0.005 - : ' 0.01 0.010

225 <0.001 , ' 0.01 0.010

0.010

207 0.001 ' , 0.01
277 <0.01 <0.01 <0.0} <0.0} 0.01 0.0l
278 <0.01
279 . <0,01
280 <0.01 )
276<A <0.01 . ' . 0.0l 0.010

- 276-8 <0.01 5 ‘ i 0.01 0.010




MOBIL OIL CORPORATION
PILOT IN SITU LEACH T:IST SITE
SECTION 9 T17N, Ri3W
McKINLEY COUNTY, NEW MEXICO

'BASELINE GROUNDWATER DATA

CHLORIDE
mg/1

WELL : : MAXIMUM NMWQCC RESTORATION
NUMBER  AVERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 37.2 \\-_- 25.3 99.8 146.0 250 250.0
209 19.8 . T

210 28.0 '

211 3.2

212 8.8

213 13.9

214 20.4

215 37.8

216 10.2

217 47.0

218 15.5

219 21.0

220 30.1

202 9.4 250 250.0
221 8.5 250 250.0
222 5.6 250 250.0
223 5.8 250 250.0
224 26.3 250 250.0
225 9.2 250 250.0
207 30.0 , 250 250.0
277 6.0 7.3 11.1 9.0 250 250.0
278 7.0 v
279 7.0

280 9.0

276-A 6.0 250 250.0
276-8 95.3 250 250.0




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

CHROMIUM
mg/1
WELL | : ; MAX MUM NMWQCC RESTORATION
NUMBER  AVERAGE MEAN MEAN + 36 VALUE STANDARD VALUE
208 0.002 }— 0.005 0.074 0.190 0.05 . 0.074
209 0.002
210 0.002
211 0.002
212 0.003
213 0.003
214 0.001
215 0.004
216 0.002
217 0.002
218 0.032
219 0.002
220 o.ooz/)
202 0.003 . 0.05 0.050
221 0.013 0.05 10.050
222 0.007 | 0.05 0.050
223 0.003 0.05 0.050
224 0.002 0.05 0.050
225 0.002 0.05 0.050
207 0.003 0.05 0.050
' 277 <0.05 <0.05 <0.05 <0.05 0.05 0.050
\ 278 <0.05
279 <0.05
b <0.05 .
276-A <0.05 e : 0.05 0.050

276-8 <0.05 ' 0.05 0.050




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI3W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

COBALT
mg/1 .

WELL . MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 <0.05 \\F—- <0.05 <0.05 0.06 0.05 0.05
209 <0.05 '

210 <0.05

211 <0.05

212 <0.05 SR

213 <0.05

214 <0.05

215 <0.05

216 <0.05

217 <0.05

218 <0.05

219 . <0.05

220 <0.05

202 <0.05 0.05 0.05
221 <0.05 0.05 0.05
222 <0.05 0.05 0.05
223 <0.05 0.05 0.05
224 <0.05 0.05 0.05
225 <0.05 0.05 0.05
207 <0.05 0.05 0.05
277 : <0.006 <0.06 <0.06 0.08 0.05 0.05
278 <0.06 :

279 <0.06

280 <0.06

276-A <0.06 ' . 0.05 0.06

276-8 <0.06 o 0.05 0.06




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 TI17N, R13W
MCKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

COPPER
mg/1
WELL . : MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3, VALUE - STANDARD VALUE
208 0.010\\———- 0.003 0.029 0.07 1.0 1.000
209 <0.001 .
210 0.005
211 <0.05
212 " <0.05
213 0.002
214 0.001
215 0.019
216 <0.05
217 <0.001
218 0.001
1.0 1.000
1.0 1.000
1.0 1.000
1.0 1.000
1.0 1.000
1.0 1.000
1.0 1.000
1.0 1.000

1.0 1.000




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
- McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

- CYANIDE
mg/1
WELL , MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 34 VALUE STANDARD VALUE
208 0.083\\L——- 0.097 0.780 1.4 0.2 0.780
209 0.100
210 0.050
211 0.200
212 0.175
213 0.150
214 . 0.050
215 0.133
216 0.020
217 0.120
218 0.050
219 0.180
220 0.067
202 0.020 0.2 0.200
221 0.017 0.2 0.200
222 0.017 0.2 0.200
223 0.380 0.2 0.380
224 0.017 0.2 0.200
225 0.200 0.2 0.200
207 0.050 0.2 0.200
277 . <0.005 <0.005 <0.005 <0.005 0.2 0.200
278 <0.005 ‘
279 <0.005
280 <0.005
276-A <0.005 A _ 0.2 0.200
2 0.200

276-8 <0.008 : 0.




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

FLOURIDE
mg/1 -

WELL . MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3¢ VALUE STANDARD VALUE
208 0.44 \\——~ 0.43 0.93 0.92 1.6 1.60

209 0.62

210 0.38

211 0.34

212 0.37

213 0.46

214 0.42

215 0.51

216 0.33

217 0.34

218 0.42

219 0.71

220 0.26 /)

202 0.45 - 1.6 1.60
221 0.27 1.6 1.60
222 0.28 1.6 1.60
223 0.41 1.6 - 1.60
224 0.26 1.6 1.60
225 0.49 1.6 1.60
207 0.35 1.6 1.60
277 0.30 0.30 0.30 0.30 1.6 1.60
278 0.30

279 0.30

280 0.30

276-A 0.30 1.6 1.60
276-8 0.40 1.6 1.60




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI3W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

1RON
mg/1 : .
WELL , MAX TMUM NMWQCC . RESTORATION
NUMBER AVERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 1.29 N\ 0.64 5.50 8.50 1.00 5.50
209 0.18
210 1.88
211 0.06
212 0.08
213 0.41
214 0.43
215 0.83
216 0.34
217 0.08
218 0.59
219 0.19
220 1.46 /)
202 2.05 1.00 2.05
221 0.14 1.00 1.00
222 0.24 1.00 1.00
223 0.42 1.00 1.00
224 2.46 1.00 2.46
225 0.19 1.00 1.00
207 2.20 1.00 2.20
277 0.08 0.16 0.51 0.38 1.00 1.00
278 0.35
279 0.15
280 0.09
276-A 0.06 1.00 1.00
0.04 1.00 1.00

276-8




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

LEAD
mg/1
WELL : MAXIMUM NMWQCC RESTORATION
NUMBER - AVERAGE MEAN MEAN + 3¢ VALUE STANDARD VALUE
208 0.001\\——— 0.003 0.063 ©0.170 0.05 0.063
209 0.004 E
210 0.002
211 <0.001
212 0.006
L - 213 0.001
214 0.001
215 0.001
216 0.001
217 0.001
218 0.029
219 0.001
220 0.001/)
202 0.001 0.05 0.050
221 0.007 0.05 0.050
222 0.001 0.05 0.050
223 0.002 0.05 0.050
224 0.001 0.05 0.050
225 0.001 0.05 0.050
207 0.003 0.05
. 277 <0.01 <0.01 <0.01 < 0.01 0.05 0.050
278 < 0.01
279 < 0.01
280 < 0.01
276-A < 0.0l 0.05. 0.050
276-B < 0.01 ' 0.05 0.050




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 TI7N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

MANGANE SE
mg/1 _

WELL , : MAX IMUM NMWQCC RESTORATJON
NUMBER AVERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 0.181\\b-—- 0.066 0.456 0.94 0.2 0.456
209 0.062
210 0.108
211 0.052
212 0.009
213 - 0.044
214 0.041
215 0.150
216 0.018
217 0.022
218 0.069
219 0.050
220 - 0.03]
202 0.096 0.2 0.20
221 0.027 0.2 0.20
222 0.016 0.2 0.20
223 0.010 0.2 0.20
224 0.050 0.2 0.20
225 0.006 0.2 0.20
207 0.121 _ 0.2 0.20
277 <0.01 <0.01 0.013 0.02 0.2 0.20

278 <0.01




MOBIL OIL CORPORATION
PILOT IN SITU LEACK TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEH MEXICO

'BASELINE GROUNDWATER DATA

MOLYBDENUM
mg/1 .

WELL MAXIMUM NMWQCC RESTORAT ION
NUMBER AVERAGE MEAN MEAN + 30 VALUE STANDARD __VALUE
208 0.291\\-—-0.238 0.661 2.3 1.0 1.0
209 0.078

210 0.582

211 0.020

212 0.165 . i

213 0.209

214 0.044

215 0.077

216 0.078

217 0.066

218 0.486

219 0.673

220 0.272 /}

202 0.099 1.0 1.0
221 0.012 1.0 1.0
222 0.011 1.0 1.0
223 0.052 1.0 1.0
224 0.010 1.0 1.0
225 0.329 1.0 1.0
207 0.003 : 1.0 1.0
277 0.042 0.033 0.042 0.046 1.0 1.0
278 0.033

279 0.036

280 0.021

276-A 0.020 - 1.0 1.0

276-8 0.007 1.0 1.0




: MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI3M
McKINLEY COUNTY, NEW MEXICO

. BASELINE GROUNDWATER.DATA
TOTAL MERCURY

mg/1

WELL . ‘ MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 20 VALUE STANDARD - VALUE
208 0.0008;\\7- 0.00053 0.00194 0.0055 0.002 0.0020
209 0.00040

210 0.00094

211 0.00018

212 0.00013 | (.

213 0.00088 : :

214 0.00080

215 0.00042

216 <0.00004

217 0.00008

218 0.00008

219 0.00024

220 0.00080’}

202 0.0010 0.002 0.0020
221 ~0.00083 0.002 0.0020
222 0.00010 0.002 0.0020
223 0.00002 0.002 0.0020
224 <0, 00004 0.002 0.0020
225 <0.00004 - 0.002 0.0020
207 <0.00004 ; 0.002 <0.0020
277 <0.00003 <0.00003 <0.00003 <0.00003 0.002 0.0020
278 <0.,00003 o

279 <0,00003

280 <0.00003

276-A <0.00003 j £ 0.002 0.0020

276-8 <0.00004 - 0.002 0.0020



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER .DATA

276-8

NICKEL
mg/1
WELL : MAXIMUM
NUMBER AVERAGE MEAN MEAN + 3¢ VALUE
208 0.01 0.02 - 0.11 0.10
209 0.02
210 0.02
211 0.03
212 0.02
213 0.02
214 0.02
215 0.02
216 0.03
217 0.04
218 0.02
219 0.03
220 0.03/)
- 202 0.01
221 0.02
222 0.03
223 0.03
224 0.03
225 0.03
207 0.02
277 0.03 0.02 0.08 0.06
278 0.04
279 <0.02
280 <0.02
276-A 0.03
<0.02

NMWQCC
STANDARD

0.2

.O o QOOOOO
~n N NI

n

RESTORATION
VALUE

0.

o p coococoo

20

.20
.20



MOBIL QIL CORPQRATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI3W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA
' NITRATE (asN)

mg/1
WELL o MAXIMUM NMWQCC RESTORAT ION
NUMBER AVERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 o.oé\\___ 0.08 0.69 1.9 10.0 10.0
209 0.08
210 0.12 ‘
211 0.08
212 0.22
213 0.08
214 <0.10
215 0.10
216 0.09
217 0.04 .
218 0.07 ‘
219 0.11
220 o.os/)
202 0.08 i - 10.0 10.0
221 0.07 . 10.0 ’ 10.0
222 0.07 ‘ 10.0 10.0
223 0.04 _ 10.0 10.0
224 0.32 _ . 10.0 10.0
225 0.12 10.0 10.0
207 0.08 B 10.0 10.0
277 <0.04 0.05 0.23 0.15 10.0 10.0
278 <0.04 ' S
279 0,08
280 0.14
276-A <0.04 1 10.0 . 10.0

276-8 <0.05 ) 10.0 10.0




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
MCKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

pH

WELL . MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 24 VALUE STANDARD VALUE
- 208 7.9 \\-—- 7.4 N/A 9.1 6 to 9 6 to 9

209 7.4

210 7.3

211 7.8

212 8.0

213 7.4

214 7.4

215 7.2

216 7.8

217 8.3

218 7.4

219 7.3

220 7.8 )

202 7.6 6 to 9 6 to 9

221 7.9 6 to 9 6 to 9

222 7.9 6 to 9 6 to 9

223 7.8 6 to 9 6 to 9

224 7.5 6 to 9 6 to 9

225 7.6 6 to 9 6 to 9

207 7.2 6 to 9 6 to 9

277 8.9 8.2 . N/A 9.2 . 6 to 9 € to

278 8.7

279 8.6

280 9.0

276-A 8.8 6.to 9 6 to 9

276-8 7.6 6 to 9 6 to 9




MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 TI17N, RI3W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

PHENOLS
mg/1

WELL MAXTMUM

NUMBER AVERAGE MEAN MEAN + 30 VALUE

208 o.ooa\\-—- 0.01i 0.047 0.066

209 0.010

210 0.010

211 0.020

212 0.023

213 0.012

214 0.008

215 0.011

216 0.011

217 0.016

218 0.004

219 0.012

220 0;009’/

202 0.010

221 0.004

222 0.009

223 0.015

224 0.009

225 0.020

207 0.004

277 0.003 0.004 0.008 0.007

278 0.004 '

279 0.005

280 0.003

276-A 0.003

276-8B 0.009

NMWQCC RESTORATION

STANDARD VALUE
0.005 0.047
0.005 0.010
0.005 -0.005
0.005 0.009
0.005 0.015
0.005 0.009
0.005 0.020
0.005 0.005
0.005 0.008
0.005 0.005
0.005 0.009



WELL
NUMBER

208
209
210
211
212
213
214
215
216
217
218
219
220

202
221
222
223
224
225

207

277
278
279
280

276-A
276-B

: MAXIMUM NMWQCC
AVERAGE - MEAN MEAN + 3o VALUE STANDARD
<32.3\\L—- <21.6 <97.2 89.4+3.0 30.0

<48.2
4.5
<43.8
<6.9
<4,2
<11.6
<58.4
3.8
<6.6
<12.3
<29.0
.<23.7/)
<1 30.0
<2.2 30.0
<l 30.0
<] 30.0
<l.1 30.0
<8.3 30.0
<l.1 30.0
5.1 2.4 8.3 7.2+5.8 30.0
1.6
0.5
2.5
0.6 30.0
2.4 30.0

McKINLEY COUNTY, NEW MEXICO
BASELINE GROUNDWATER DATA

RADIUM 226 & RADIUM 228 pCi/1

MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE

SECTION 9 T17N, R13W

COMBINED DISSOLVED

RESTORAT
VALUE

97.

30.
30.

o o OOOOOED

2

N



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, RI3W
MCKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

SELENIUM
mg/1 _ :

: MAXIMUM NMWQCC RESTORATION
AVERAGE MEAN MEAN + 30 VALUE STANDARD - VALUE
<o.01\\;_. <0.01 <0.01 0.01 0.05 0.05

<0.01 :

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01/)

<0.01 0.05 0.05
<0.01 0.05 0.05
<0.01 0.05 0.05
<0.01 0.05 0.05
<0.01 0.05 0.05
<0.01 0.05 0.05
<0.01 , | 0.05 0.05
0.014 0.015 0.025 0.022 0.05 0.05
0.013 - ;

0.019

0.014

0.016 0.05 0.05




WELL
NUMBER

208
209
210
211
212
213
214
215
216
217
218
219
220

202
221
222
223
228
225

207

277
278
279
280

276-A
276-B

MOBIL OIL COR
PILOT IN SITU LEACH TEST SITE
SECTION 9 TI7N, RI3W
MCKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

SILVER

PORATION

mg/1 -

AVERAGE MEAN MEAN 4 3¢

MAXTMUM
VALUE

<0.01\\
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

<o.o;/)

<0.0Y
<0.01
<0.01
<0.01
<0.01
<0.01

<0.01

<0.005 <0.005 <0.005
<0.005
<0,005
<0,.005

<0.005
<0.005

— <0.01 <0.01

0.02

<0.005

NMWQCC
STANDARD

0.05

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.05
0.05

0.05
0.05

RESTORATION

VALUE

0.05



MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE

SECTION 9 TI17N, RI3W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNOWATER DATA

SULFATE
mg/

WELL ; MAX IMUM NMWQCC RESTORAT 10N
NUMBER AYERAGE MEAN MEAN + 30 VALUE STANDARD VALUE
208 Y ~\L;—- 40 138 158 600 600
209 16 |

210 59

211 30

212 22

213 61

214 - 66

215 30

216 24

217 23

§1a 51

19 18

220 0 )

202 5] , - 600 600
221 40 | 600 600
222 37 | 600 600
223 33 : 600 600
224 36 ‘ ' 600 600
225 28 600 ’ 600
207 217 600 600
277 32~\~—- 30 43 37 600 600
278 26 '
279 32
280 31 )
276-A 36 600 . 600

276-8 111

600 §00




. ' MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE

SECTION 9 T17N, RI3W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

TOTAL DISSOLVED SOLIDS

mg/1
WELL : ' MAXIHUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 3o VAL Ut STANDARD VALUE
208 390 \—- 373 589 701 1,000 1,000
209 355 -
210 388
211 366
212 325
213 390
214 443
215 383
216 316
217 386
218 376
219 370
220 338 ’/
202 412 1,000 1,000
221 331 ’ 1,000 1,000
222 315 ‘ ' 1,000 1,000
223 309 1,000 1,000
224 326 ‘ 1,000 1,000
225 31 , 1,000 1,000
207 1,000 1,000
340 325 1,000 1,000
1,000 1,000
1,000 1,000




CEA e ©

MOBIL OIL CORPORATION -
PILOT IN SITU LEACH TEST SITE
SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

TOTAL URANIUM
mg/1

WELL MAXIMUM NMWQCC
NUMBER AVERAGE MEAN + 30 VALUE STANDARD
208 0.023\—— 0.013 0.062 0.082 5
209 0.006 :
210 0.014
211 0.007

_ 212 0.010

' 213 0.008
214 0.007
215 0.014

: 216 0.008

: 217 0.005
218 0.009
I
220 . /
202 0.002 5
221 0.005 5
222 0.008 5
223 0.006 5
224 0.007 5
225 0.012 5

, 207 0.007 5

. 2717 <0.002 <0.002 <0.002 0.003 5
278 <0.002
279 <0.002
280 <0.002

76-A <0.002 5

;;g.g 0.002 5

RESTORATION
VALUE

5.0

a L3 . . » [ . »
o o COoOoOoooo

(SN0, ]
o



s : MOBIL OIL CORPORATION
PILOT IN SITU LEACH TEST SITE

SECTION 9 T17N, R13W
McKINLEY COUNTY, NEW MEXICO

BASELINE GROUNDWATER DATA

ZINC
mg/1
WELL . MAXIMUM NMWQCC RESTORATION
NUMBER AVERAGE MEAN MEAN + 30 VALUE STANDARD . VALUE
208 <0.01 \*-— ¢.01 0.19 0.51 10.0 10.0
209 <0.01 _
210 0.01
f 211 <0.01
1 212 0.01
: 213 <0.01
; 214  <0.01
215 0.0}
. 216 0.01.
: 217 0.01
: 218 <0.01
219 0.12
220 ° 0.01 ))
202 0.01 ' o 10.0 10.0
- 221 0.02 : ' 10.0 10.0
222 0.01 ‘ 10.0 10.0
223 <0.01 10.0 10.0
224 0.02 10.0 . 10.0
225 <0.01 10.0 10.0
_ 207 0.02 10.0 10.0
277 0.03 0.03 0.05 0.03 10.0 10.0
278 0.02 - :
279 0.02 i .
276-A 0.04 10.0 10.0

276-8 0.03 a ; 10.0 10.0




APPENDIX C

Current Water Quality and Molybdenum Analyses

B




Current Hater Quality - Crownpoint Section 9 Wellfield
July 1987
: New Mexico Restoration July 1987
. . Standard Standard Average
* Chemical Constituent mg/liter mg/liter mg/liter
Aluminum, dissolved 5.0 5.0 0.692
Arsenic _ 0.1 0.1 0.018
Barium : 1.0 1.0 0.208
Boron 0.75 0.75 0.277
Cadmium 0.01 0.036 <0.005
Chloride ~ 250.0 250.0 52.462
Chromium 0.05 0.074 0.005 !
Cobalt, dissolved. 0.05 0.05 0.011
Copper, dissolved 1.0 1.0 <0.005
Cyanide 0.2 - 0.780 <0.005 i
Fluoride 1.6 1.6 , <0.546
Iron, dissolved 1.0 5.50 0.035
Le. i, dissolved 0.05 0.063 0.007
Manganese, dissolved 0.2 0.456 0.008
Molybdenum, dissolved 1.0 1.0 1.49
Mercury, total - 0.002 0.002 0.0014
Nickel, dissolved 0.2 0.2 <0.02
‘ - NiS trate (as N) 10.0 10.0 0.254
. PH 6 to9 6 to S 9.454
-~ Phenols 0.005 0.047 0.006
- - Combined Ra-226 & 228 30.0 97.2 20.577
. Selenium, dissolved 0.05 0.05 0.006
Silver, dissolved 0.05 0.05 0.005 ;
Sulfate (as S04) 600.0 - 600.0 65.846
5 TDS (at 180 C) 1000.0 1000.0 366.154
Uranfum (as U) 5.0 5.0 0.102

R B
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CROWNPOINT
STABILITY SAMPLING MOLYBDENUM

VEL O, NVROIR®W DECRRIR 86 JANUARY 87 FEBRUARY MARCH APRIL HAY
ac AC AC bt | AC  IN AC N AC I AG ps, |

208 1.2 2.0 2.1 1.79 2.3 1.62

209 3.2 1.3 1.0% .55 .98 1.0 .87

21C 17 25 .2 A7 L 22 .16

m 2.3 3.9 2.88 3.9 4.05 3.1 2.66

212 .37 .28 .21 33 L7 26 .22

213 1.1 1.7 2.0 2.11

216 .91 1.2 4 T .87 .85 .83

215 1.7 1.9 1.05 1.2 1.29

216 7.2 4.1 3.13 4.2 3.2 2.9 2.87

217 3.3 2.8 .83 3.0 2.3% 1.1 .86

218 .29 .S 26 .26 )

219 2.6 1.3 1.%0 1.3 1.40 62 .72

220 .019 1.2 1.25 1.1 1.08

AVE 1.90 1.36 2.59 1.62 1.01 1.0 1.63 1.53 1.09 .82 1.59 1.46

AC - ACCU-LARS

M - INTERMOUNTAIN

ea?
8/25/87

JUNE

2.9 2.01

.93 1.28

.23 .20

1.2 1.10

1.31 1.15

JULY

AC b, |
2.2 . 1.78
J7 .60
o213 +:5:430
3.1 1,68
29 %6
3.00 2.9
.50 L6l
98
3.2 3.8
2.3 1,98
30
1.1 A2
1.5 1.19
1.49 1.3

]

4




CROWNPQINT SECTION 9
MOLYBOENUM ANALYSES
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

W(ASHINGTON D.C. 20555-0001

May 1, 1998

Mr. Bennie Cohoe, Executive Director

Navajo Nation Environmental Protection Agency
P.O. Box 9000

Window Rock, AZ 86515

SUBJECT:  FINAL ENVIRONMENTAL IMPACT STATEMENT FOR THE CROWNPOINT,
NEW MEXICO /N SITU LEACH URANIUM MINING PROJECT

Dear Mr. Cohoe:

| am writing in response to your June 30, 1997, letter addressed to Mr. Robert D. Carlson of my
staff regarding Navajo Nation Environmental Protection Agency’s (NNEPA’s) comments on the
Final Environmental Impact Statement (FEIS) for Hydro Resources, Inc. (HRI's) proposed in
situ leach uranium mining project at Crownpoint, NM. In this letter, you requested that the U.S.
Nuclear Regulatory Commission (NRC) staff's attention be directed to the comments attached
therein, and to contact you if there were any questions.

Based on the NRC staff's review of this document, | believe that most of NNEPA’s comments
were addressed in either the FEIS, the Safety Evaluation Report, the source materials license
issued to HRI, or during the staff's review of other related license application documents
submitted by the licensee. The details of many areas that NNEPA commented on, such as
waste retention ponds or liquid waste disposal options, have not yet been submitted by HRI
because the licensee has not determined which disposal option(s) it will choose. As the NRC
conducts its review of these areas, we will take your comments into consideration. The specific
concerns expressed by NNEPA in other areas, such as emergency response, can be handied
best through a memorandum of agreement between HRI and the local response authorities.
Additionally, HRI will be required to obtain all necessary permits and licenses for areas or
activities outside of the NRC's regulatory authority (e.g., underground injection permits,
construction permits, etc.) prior to injection of lixiviant. For each of these areas of concern, the
NRC has emplaced specific license conditions to ensure that HRI complies with these

requirements.

If you have any questions concerning this subject, please contact Mr. Carison of my staff at
(301) 415-8165.

Sincerely,

Joseph J. Holonich, Chief

Uranium Recovery Branch.

Division of Waste Management

Office of Nuclear Material Safety
and Safeguards



UNITED STATES
NUCLEAR REGULATO™ ¥ COMMISSION

WASHINGTON, D.C. 20555-0001

May 20, 1998

Lynne Sebastian, Ph.D., State Historic
Preservation Officer

Historic Preservation Division

Office of Cultural Affairs

228 East Palace Avenue

Santa Fe, NM 87501

SUBJECT: DETERMINATION OF EFFECT FOR THE CHURCH ROCK SECTION 8 AND
.CROWNPOINT SECTION 12 PORTIONS OF THE CROWNPOINT, NEW
MEXICO FROJECT

Dear Dr. Sebastian:

In response to a letter from Glenna Dean of your staff, dated November 20, 1997, and pursuant
to National Historic Preservation Act (NHPA) requirements, the staff of the U.S. Nuclear
Regulatory Commission (NRC) is consuiting with your office for purposes of making a
determination of effect regarding Section 8, a portion of the proposed Hydro Resources,
Incorporated (HRI) uranium mining project located about seven miles north of Church Rock, -
New Mexico (Sections 8 and 17, T16N, R16W), and Section 12 (T17N, R13W), an area located
about two miles north of Crownpoint, New Mexico. These areas were surveyed, as reflected in
the report prepared by the Museum of New Mexico’s Office of Archaeological Studies Cultural
Resources Inventory (1997) (OAS Report), which your office has reviewed. Separate NHPA
consultations will be conducted prior to any additional undertakings which HRI may pursue
-under its NRC license. '

The NRC staff concurs with the OAS Report regarding the archaeological sites on Section 8
and Section 12 found eligible for inclusion in the National Register of Historic Places. More
specifically, the NRC staff agrees that these sites qualify as historic properties, and are thus
eligible for inclusion, based on their potential to contribute important information to the
understanding of regional prehistory or history (Criterion D for listing in the National Register of
Historic Places, 36 CFR § 60.4). No traditional cultural properties were identified at or near any
of the project areas identified above (Sections 8, 17, and 12). :

The NRC staff has applied 36 CFR § 800.5 (“Assessing effects”) and 36 CFR § 800.9 (“Criteria
of effect and adverse effect”), and proposes to determine that any HRI undertakings on
Sections 8 and 12, as described above, would have no effect on the historic properties located
therein. The NRC staff seeks your concurrence on this proposed finding of no effect, which is
based on the following: '
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« Sections 8 and 17 (T16N, R16W), and Section 12 (T17N, R13W) have been surveyed for .
archaeological resources and traditional cultural properties. Historic properties eligible for
inclusion in the National Register were identified on Section 8 and Section 12. No such
properties were identified on Section 17.

« All eligible and potentially eligible historic properties on Sections 8 and 12 would be fenced,
as necessary, to preclude intrusion during any construction, mining, or other ground-
disturbing activity. The recommended fencing (as identified in the OAS Report) would serve
both as a mechanical equipment barrier and to discourage casual foot traffic trespass.
Fencing would remain in place throughout construction and mining phases, and it would not
be removed until after site reclamation processes have been concluded following completion
of mining. This protective measure will assure that the characteristics of the historic _
properties will not be changed by the undertaking. If unanticipated circumstances arise such
that an effect on any eligible or potentially eligible historic property cannot be avoided,
consuitation with your office and other appropriate parties will be reopened.

 All ground-disturbing activities within the vicinity of the historic properties (the areas as
identified in the OAS Report) will be monitored by an archaeologist. Within the HRI project
areas surveyed in the OAS Report, the site archaeologist will have authority to stop ground-
disturbing activity in the event that previously undetected subsurface cultural resources are
identified. The development of treatment protocols for the unexpected discovery of human
remains will be initiated as necessary within the framework of 36 CFR § 800.11, the Native
American Graves Protection and Repatriation Act, and existing New Mexico State
regulations or Navajo Nation regulations (as applicable) regarding treatment of unmarked
burials and protection of human remains.

+ As discussed in the OAS Report, adequate consultation with local traditional practitioners
has occurred and no traditional cultural properties have been identified in or near
Sections 8, 17, and 12.

As reflected in the enclosed letter to Dr. Alan Downer, the Navajo Nation's Historic Preservation
Officer, dated May 20, 1998, the NRC staff is cc :suiting with his office regarding Section. 17,
the portion of HRI's Church Rock site located ¢ and held in trust for the Navajo Nation. The
NRC staff will consider any written comments your-office submits within 15 days of your receipt
of this letter with respect to the Section 17 findings discussed in the enclosed letter.

If your office has any questions, please contact Mr. Robert Carlson, NRC's Project Manager of
the HRI mining project, at (301) 415-8165. If no response from your office is received within 30
days of your receipt of this letter with respect to Sections 8 and 12, the NRC staff will assume
that your office concurs in the proposed determination that any HRI undertakings on Sections 8
and 12 would have no effect on the historic properties located there. If your office so concurs,
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or does not otherwise submit any objections to the NRC staff's proposed determination, then
pursuant to 36 CFR § 800.5 (b), the staff would consider the NHPA process to be concluded
with respect to Sections 8 and 12. '

Sincerely,

@.._Om./iﬁ,@&

Joseph J. Holonich, Chief

Uranium Recovery Branch

Division of Waste Management

Office of Nuclear Material Safety
and Safeguards

. Enclosure: As stated

cc: Service list attached
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cc: for letter dated _5/20/98

Office of Commission Appellate
Adjudication
Mail Stop O-16G15
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Chief Administrative Judge

B. Paul Cotter, Jr., Esq.

Presiding Officer

Atomic Safety and Licensing Board
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Administrative Judge

Thomas D. Murphy

Special Assistant

Atomic Safety and Licensing Board
Mail Stop T-3F23 '

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Secretary (2)

Attn: Rulemakings and Adjudication Staff
Mail Stop O-16C1

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Adjudicatory File(2)

Atomic Safety and Licensing Board
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Atomic Safety and Licensing Board Panel
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

“John T. Hull, Esq.(2)
Mitzi A..Young, Esq.
Office of the General Counsel
Mail Stop O-15B18
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Jep Hill, Esq.

Jep Hill and Associates
PO Box 2254

Austin, Texas 78768-2254

Richard F. Clement, Jr.
President

Hydro Resources, Inc.

2929 Coors Road

Suite 101 _
Albuquerque, New Mexico 87120

Lila Bird, Executive Director

Water Information Network

PO Box 4524

Albuquerque, New Mexico 887106

Mitchell W. Capitan, President

Eastern Navajo-Dine’ Against
Uranium Mining

PO Box 471

Crownpoint, New Mexico 87313

Diane Curran, Esq.
Harmon, Curran, Spielberg,
& Eisenberg, L.L.P.
2001 S Street, N.W., Suite 430
Washington, DC 20009

Lori Goodman

Dine’ CARE Navajo Nation
10 A Town Plaza, S-138
Durango, Colorado 81301

Mary Lou Jones, President

Zuni Mountain Coalition

PO Box 39 :
San Rafael, New Mexico 87501

Susan G. Jordan, Esq.

New Mexico Environmental Law Center

1405 Luisa Street, Suite 5
Santa Fe, New Mexico 87505



Dr. L. Sebastian : -5-

Bernadine Martin
PO Box 370
Crownpoint, New Mexico 87313

W. Paul Robinson

Chris Shuey

. Southwest Research and
Information Center

PO Box 4524

Albuquerque, New Mexico 87106

Mervyn Tilden
PO Box 457
Church Rock, New Mexico 87311

Anthony J. Thompson, Esq.

Paul Gormley, Esq.

Counsel for Hydro Resources, Inc.
Shaw, Pittman, Potts & Trowbridge
2300 N Street, N.W.

Washington, DC 20037-1128

Jon J. Indall

Comeau, Maldegen, Templeman
and Indall, LLP

141 East Palace Avenue

Santa Fe, New Mexico 87504-0669



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

May 20, 1998

Mr. James Copeland

Bureau of Land Management
Farmington District Office
1235 La Plata Highway
Farmington NM 87401

'SUBJECT: HISTORIC PROPERTIES ON PORTIONS OF THE HYDRO RESOURCES, INC.
URANIUM MINING PROJECT AREAS

Dear Mr. Copeland:

As indicated in the enclosed letter to Dr. Lynne Sebastian, dated May 20, 1998, the U.S.
Nuclear Regulatory Commission (NRC) staff is consulting with the New Mexico State Historic
Preservation Officer (SHPO) pursuant to the National Historic Preservation Act (NHPA). The
consultation regards a portion of the proposed Hydro Resources, Incorporated (HRI) uranium
mining project located in Sections 8 and 17 (T16N, R16W) about seven miles north of Church
Rock, New Mexico; and Section 12 (T17N, R13W), located about two miles north of
Crownpoint, New Mexico. NHPA Section 106 and the regulations through which it is
implemented (36 CFR 800) require federal agencies to take into account the effects of
undertakings on any historic properties eligible for, or listed in, the National Register of
Historic Places.

As documented in the Museum of New Mexico's Office of Archaeological Studies report (OAS
Report) (see letter addressed to your office dated June 19, 1997, enclosing a copy of the OAS
Report), historic properties eligible for inclusion in the National Register were found in Section 8
(T16N, R16W) and Section 12 (T17N, R13W). No such properties were found on Section 17
(T16N, R16W). No traditional cultural properties were identified at or near any of these project
areas. As discussed more fully in the enclosed letter to Dr. Sebastian, the NRC staff proposes
to determine that any HRI undertakings on Sections € and 12, as described above, would have
no effect on the historic properties located there. '

The NRC staff will consider any written comments you submit within 15 days of your receipt of
this letter with respect to this proposed determination of no effect.

The NRC staff is also consulting with Dr. Alan Downer, the Director of the Navajo Nation
Historic Preservation Department, as reflected in the enclosed letter to him dated

May 20, 1998. This consultation regards the above-described Section 17, on which no historic
properties eligible for inclusion in the National Register were found. Regarding this finding, the
NRC staff will consider any written comments you submit within 15 days of your receipt of

this letter.
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If you have any questions, please contact Mr. Robert Carlson, NRC's Project Manager of the
HRI mining project, at (301) 415-8165.

Sincerely,

@Qﬂﬁ&

Joseph J. Holonich, Chlef

Uranium Recovery Branch

Division of Waste Management

Office of Nuclear Material Safety
and Safeguards

_Enclosures: As stated x

‘ cc: Service list attached *Copies of the enclosures are included in your package
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cc: for letter dated _5/20/98

Office of Commission Appelliate
Adjudication
Mail Stop O-16G15
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Chief Administrative Judge

B. Paul Cotter, Jr., Esq.

Presiding Officer

Atomic Safety and Licensing Board
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Administrative Judge

Thomas D. Murphy

Special Assistant

Atomic Safety and Licensing Board
Mail Stop T-3F23

U.S. Nuclear Reguiatory Commission

Washington, DC 20555

Secretary (2)

Attn: Rulemakings and Adjudication Staff
Mail Stop O-16CA1 v

U.S. Nuclear Regulatory Commission

Washington, DC 20555 '

Adjudicatory File(2)

Atomic Safety and Licensing Board
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Atomic Safety and Licensing Board Panel
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

John T. Hull, Esq.(2)
Mitzi A. Young, Esq.
Office of the General Counsel
Mail Stop O-15B18
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Jep Hill, Esq.

Jep Hill and Associates
PO Box 2254

Austin, Texas 78768-2254

Richard F. Clement, Jr.

President .

Hydro Resources, Inc.

2929 Coors Road

Suite 101 v

Albuquerque, New Mexico 87120

Lila Bird, Executive Director

Water Information Network

PO Box 4524

Albuguerque, New Mexico 887106

Mitchell W. Capitan, President

Eastern Navajo-Dine’ Against
Uranium Mining

PO Box 471

Crownpoint, New Mexico 87313

Diane Curran, Esq.
Harmon, Curran, Spielberg,
& Eisenberg, L.L.P.
2001 S Street, N.W., Suite 430
Washington, DC 20009

Lori Goodman

Dine’ CARE Navajo Nation
10 A Town Plaza, S-138
Durango, Colorado 81301

Mary Lou Jones, President

Zuni Mountain Coalition

PO Box 39

San Rafael, New Mexico 87501

Susan G. Jordan, Esq. _
New Mexico Environmental Law Center
1405 Luisa Street, Suite 5
Santa Fe, New Mexico 87505
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Bernadine Martin
PO Box 370
Crownpoint, New Mexico 87313

W. Paul Robinson

Chris Shuey

Southwest Research and
information Center

PO Box 4524

Albuquerque, New Mexico 87106

Mervyn Tilden
PO Box 457
Church Rock, New Mexico 87311

Anthony J. Thompson, Esq.

Paul Gormley, Esq.

Counsel for Hydro Resources, Inc.
Shaw, Pittman, Potts & Trowbridge
2300 N Street, N.W.

Washington, DC 20037-1128

Jon J. Indall

Comeau, Maldegen, Templeman
and Indall, LLP

141 East Palace Avenue .

Santa Fe, New Mexico 87504-0669



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

May 20, 1998

Alan S. Downer, Ph.D., Director

Navajo Nation Historic Preservation Department
ATTN: Mr. Peter Noyes

P.O. Box 4950

Window Rock, AZ 86515

SUBJECT: HYDRO RESOURCES, INC.'S URANIUM MINING PROJECT,
CHURCH ROCK SECTION 17 - NO HISTORIC PROPERTIES FOUND

Dear Dr. Downer:

Commission (NRC) requested National Historic Preservation Act (NHPA) consultation with your
office regarding HRI's activities to occur on Navajo Tribal lands. Pursuant to the subsequent
agreement entered into in April 1997, between the Navajo Nation and the National Park
Service, for NHPA purposes you became the historic preservation officer with respect to
undertakings occurring on Navajo Tribal lands, in addition to retaining responsibility for
administering the Navajo Nation historic preservation laws on various tribal lands, and those
lands held in trust for the Navajo Nation.

' In my letter to you dated January 31, 1997, the staff of the U.S. Nuclear Regulatory

As stated in the enclosed Ietter to New Mexico's State Historic Preservation Officer (SHPO),
dated May 20, 1998, the NRC staff is consulting with New Mexico’s SHPO for purposes of
making a determination of effect regarding Section 8, a portion of the proposed HRI! uranium
mining project located about seven miles north of Church Rock, New Mexico (Sections 8 and
17, T16N, R16W), and Section 12 (T17N, R13W), an area located about two miles north of
Crownpoint, New Mexico. Sections 8, 12, and 17 were surveyed, pursuant to NHPA
. requirements, as reflected in the report prepared by the Museum of New Mexico’s Office of
Archaeological Studies Cultural Resources Inventory (1997) (OAS Report). The NRC staff sent
your office a copy of the OAS Report in June 1997.

The NRC staff is consulting with your office regarding the above-described Section 17, land
which is held in trust for the Navajo Nation. The NRC staff concurs with the OAS Report's
finding that no historic properties (i.e., cultural properties as defined in the Navajo Nation
Cultural Resources Protection Act) eligible for listing in the National Register of Historic Places
or in the Navajo Nation Register of Cultural Properties and Cultural Landmarks are located
within Section 17. The OAS Report found that the only cultural resources identified in

Section 17 are isolated occurrences unlikely to yield information beyond that already
documented in the survey performed. Pursuant to 36 CFR § 800.4 (d), the NRC staff considers
the NHPA Section 106 process to be concluded with respect to the Section 17 area surveyed in
the OAS Repori, based on the finding that no historic properties are located within Section 17.
Pursuant to § 101(d) of the Navajo Nation Cultural Resources Protection Act (NNCRPA), the
NRC staff requests approval to implement the undertaking (as described above and in previous
communications) on Section 17, again based on the above-described findings.
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As stated in the enclosed letter, with respect to Section 17 and the other HRI project areas
surveyed in the OAS Report, the site archaeologist will have authority to stop ground-disturbing
activity in the event that previously undetected subsurface cultural resources are identified. The
development of treatment protocols for the unexpected discovery of human remains will be
initiated as necessary within the framework of 36 CFR § 800.11, the Native American Graves
Protection and Repatriation Act, and existing New Mexico State regulations or Navajo Nation
regulations (as applicable) regarding treatment of unmarked burlals and protection of

human remains.

Separate NHPA Section 106 and NNCRPA consultations will be conducted with your office prior
to any additional undertakings which HRI may pursue under its NRC license on lands falling
within your NHPA and/or NNCRPA jurisdiction.

If your office has any questions, please contact Mr. Robert Carison, NRC’s Project Manager of
the HRI mining project, at (301) 415-8165. If no response from your office is received within 30
days of your receipt of this letter with respect to Section 17, the NRC staff will assume that your
office, for NNCRPA purposes, approves HRI's undertaking on Section 17. The NRC staff will
consider any written comments your office submits within 15 days of your receipt of this letter
with respect to the findings regarding Sections 8 and 12 discussed in the enclosed letter to New
Mexico’'s SHPO.

Sincerely,

@\QMAQQ«

Joseph J. Holonich, Chtef

Uranium Recovery Branch

Division of Waste Management

Office of Nuclear Material Safety
and Safeguards

Enclosure: As stated

cc: Service list attached
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cc: for letter dated _5/20/98
Office of Commission Appellate
Adjudication
Mail Stop O-16G15
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Chief Administrative Judge

B. Paul Cotter, Jr., Esq.

Presiding Officer

Atomic Safety and Licensing Board
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Administrative Judge

Thomas D. Murphy

Special Assistant

Atomic Safety and Licensing Board
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Secretary (2)

Attn: Rulemakings and Adjudication Staff
Mail Stop O-16C1

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Adjudicatory File(2)

Atomic Safety and Licensing Board
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Atomic Safety and Licensing Board Panel
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

John T. Hull, Esq.(2)
Mitzi A. Young, Esq.
Office of the General Counsel
Mail Stop O-15B18
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Jep Hill, Esg.

Jep Hill and Associates
PO Box 2254

Austin, Texas 78768-2254

Richard F. Clement, Jr.

President

Hydro Resources, Inc.

2929 Coors Road

Suite 101 _

Albuquerque, New Mexico 87120

Lila Bird, Executive Director

Water Information Network

PO Box 4524

Albuquerque, New Mexico 887106

Mitchell W. Capitan, President

Eastern Navajo-Dine’ Against
Uranium Mining

PO Box 471

Crownpoint, New Mexico 87313

Diane Curran, Esq.
Harmon, Curran, Spielberg,
& Eisenberg, L.L.P.
2001 S Street, N.W., Suite 430
Washington, DC 20009

.cori Goodman

Dine’ CARE Navajo Nation
10 A Town Plaza, S-138
Durango, Colorado 81301

Mary Lou Jones, President

Zuni Mountain Coalition

PO Box 39

San Rafael, New Mexico 87501

Susan G. Jordan, Esq.

New Mexico Environmental Law Center
1405 Luisa Street, Suite 5

Santa Fe, New Mexico 87505
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Bernadine Martin
PO Box 370
Crownpoint, New Mexico 87313

W. Paul Robinson

Chris Shuey ’

Southwest Research and
Information Center

PO Box 4524

Albuquerque, New Mexico 87106

Mervyn Tilden
PO Box 457
Church Rock, New Mexico 87311

Anthony J. Thompson, Esq.

Paul Gormley, Esq.

Counsel for Hydro Resources, inc.
Shaw, Pittman, Potts & Trowbridge
2300 N Street, N.W.

Washington, DC 20037-1128

Jon J. Indall

Comeau, Maldegen, Templeman
and Indall, LLP

141 East Palace Avenue

Santa Fe, New Mexico 87504-0669



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

May 20, 1998

Ms. Jenni Denetsone, Area Realty Officer
Bureau of Indian Affairs

Navajo Area Office

Real Estate Services

PO Box 1060

Gallup, NM 87305-1060

SUBJECT: HISTORIC PROPERTIES ON PORTIONS OF THE HYDRO RESOURCES, INC.
URANIUM MINING PROJECT AREAS

Dear Ms. Denetsone:

As indicated in the enclosed letter to Dr. Lynne Sebastian, dated May 20, 1998, the U.S.
Nuclear Regulatory Commission (NRC) staff is consulting with the New Mexico State Historic
Preservation Officer (SHPO) pursuant to the National Historic Preservation Act (NHPA). The
consultation regards a portion of the proposed Hydro Resources, Incorporated (HRI) uranium
mining project located in Sections 8 and 17 (T16N, R16W) about seven miles north of Church
Rock, New Mexico; and Section 12 (T17N, R13W), located about two miles north of
Crownpoint, New Mexico. NHPA Section 106 and the regulations through which it is
implemented (36 CFR 800) require federal agencies to take into account the effects of
undertakings on any historic properties eligible for, or listed in, the National Register of
Historic Places.

As documented in the Museum of New Mexico’s Office of Archaeological Studies report (OAS
Report) (see letter addressed to your office dated June 19, 1997, enclosing a copy of the OAS
Report), historic properties eligible for inclusion in the National Register were found in Section 8
(T16N, R16W) and Section 12 (T17N, R13W). No such properties were found on Section 17
(T16N, R16W). No traditionz!' cultural properties were identified at or near any of these project
areas. As discussed more fully in the enclosed letter to Dr. Sebastian, the NRC staff proposes
to determine that any HRI undertakings on Sections 8 and 12, as described above, would have
no effect on the historic properties located there.

The NRC staff will consider any written comments you submit within 15 days of your receipt of
this letter with respect to this proposed determination of no effect.

The NRC staff is also consulting with Dr. Alan Downer, the Director of the Navajo Nation
Historic Preservation Department, as reflected in the enclosed letter to him dated

May 20, 1998. This consultation regards the above-described Section 17, on which no historic
properties eligible for inclusion in the National Register were found. - Regarding this finding, the
NRC staff will consider any written comments you submit within 15 .days of your receipt of

this letter.



S J. Denetsone -2-

If you have any questions, please contact Mr. Robert Carison, NRC's Project Manager of the
HRI mining project, at (301) 415-8165.

Sincerely,

QO 00

Joseph J. Holonich, Chieg\

Uranium Recovery Branch

Division of Waste Management

Office of Nuclear Material Safety
and Safeguards

‘ Enclosures: As stated *

cc: Service list attached *Copies of the enclosures are included-in your package
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cc: for letter dated _5/20/98

Office of Commission Appellate
Adjudication
Mail Stop O-16G15
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Chief Administrative Judge

B. Paul Cotter, Jr., Esq.

Presiding Officer

Atomic Safety and Licensing Board
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Administrative Judge

Thomas D. Murphy

Special Assistant

Atomic Safety and Licensing Board
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Secretary (2)

Attn: Rulemakings and Adjudication Staff
Mail Stop O-16C1

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Adjudicatory File(2)

Atomic Safety and Licensing Board
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555 '

Atomic Safety and Licensing Board Panel
Mail Stop T-3F23

U.S. Nuclear Regulatory Commission

Washington, DC 20555 -

John T. Hull, Esq.(2)
Mitzi A. Young, Esq.
Office of the General Counsel
Mail Stop O-15B18
U.S. Nuclear Regulatory Comytission
Washington, DC 20555

Jep Hill, Esq.

Jep Hill and Associates
PO Box 2254

Austin, Texas 78768-2254

Richard F. Clement, Jr.

President

Hydro Resources, Inc.

2929 Coors Road

Suite 101

Albuquerque, New Mexico 87120

Lila Bird, Executive Director

Water Information Network

PO Box 4524 :
Albugquerque, New Mexico 887106

Mitchell W. Capitan, President

Eastern Navajo-Dine’ Against
Uranium Mining

PO Box 471

Crownpoint, New Mexico 87313

Diane Curran, Esq.
Harmon, Curran, Spielberg,
& Eisenberg, L.L.P.
2001 S Street, N.W., Suite 430
Washington, DC 20009

Lori Goodman

Dine’ CARE Navajo Nation
10 A Town Plaza, S-138
Durango, Colorado 81301

Mary Lou Jones, President
Zuni Mountain Coalition

PO Box 39

San Rafael, New Mexico 87501

Susan G. Jordan, Esq.

New Mexico Environmental Law Center
1405 Luisa Street, Suite 5

Santa Fe, New Mexico 87505
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Bernadine Martin
PO Box 370
Crownpoint, New Mexico 87313

N ‘

W. Paul Robinson

Chris Shuey

Southwest Research and
information Center

PO Box 4524

Albuquerque, New Mexico 87106

Mervyn Tilden
PO Box 457
Church Rock, New Mexico 87311

Anthony J. Thompson, Esq.

Paul Gormley, Esq.

Counsel for Hydro Resources, Inc.
Shaw, Pittman, Potts & Trowbridge
2300 N Street, N.W.

Washington, DC 20037-1128

Jon J. Indall

Comeau, Maldegen, Templeman
and Indall, LLP '

141 East Palace Avenue

Santa Fe, New Mexico 87504-0669
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United States Department of the Interior

- BUREAU OF LAND MANAGEMENT

Farmington District Office
1235 La Plata Highway, Suite A
Farmington, New Mexico 87401

IN REPLY REFER TO: : ) o | cea

8100 (07600)

Mr. Robert Carlson

Nuclear Regulatory Commission

Uranium Recovery Branch

Division of Waste Management '
Office of Nuclear Material Safety and Safeguards
Washington, DC 20555-0001

" Dear Mr. Carlson:

On May 26, 1998, we received a letter from Mr. Joseph J. Holonich dated May 20, 1998. The letter
concerns historic properties on portions of the Hydro Resources Inc. uranium mining project areas near
Church Rock and Crownpoint, New Mexico. Public Lands administered by the Farmington District of
the Bureau of Land Management are administered in the NE1/4 and the W1/2 of Section 8, T. 16 N.,
R. 16 W. As we currently understand the project, no mining activities are proposed for Public Lands
at this time, and no sites on Public Lands appear threatened. In the event that mining activities extend
unto Public Lands, we agree that as long as significant or potentially significant cultural properties are
avoided the undertaking will have no effect on the properties located there.

We have no comments regarding cultural resources on non-Public Lands involved in this undertaking.
Our records are unclear if our review of the survey report was ever sent to your office. A letter was

drafted but we can not tell if it was ever finalized and mailed. For your information, we are providing
those comments at this time. If this is the first you have seen of these, please accept our apologies.

" We do not think that any of the comments affect the undertaking at this time, nor are they in-conflict - e

with your proposed determination of no effect for this undertaking.

The report appears thorough and we appreciate the way it is structured to allow easier review by the

_ pertinent agencies. The various site illustrations are clear and well done. -- - - - e e

* Page 87: The first paragraph seems to be out of place, and apparently belongs after the third
paragraph. _

* Figure 24: The site"'key“ is incomplete.

* Isolates #6, 7,-36, 88, and 89 should most likely have been recorded as sites. -Although they-are not..
currently threatened, future actions in those areas should treat those locations as sites until appropriate
documentation is completed. If IO #6 and 7 retain no integrity as suggested in Table 31 of the report,
then a simple recording of the features and a determination that they are not eligible for the National
Register of Historic Places will be relatively straight forward. Testing at IO #36, 88, and 89 would
help clear up the suspicions that they may or may not be cultural sites.

* Table 32

LA 26162: Anasazi component not described in text of report, Navajo component is labeled

Goberndor Phase in Table 53 A
LA 116115: Navajo component is best left as unknown, rather than Gobernador Phase
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LA 116118: Navajo component is best left as unknown, rather than Gobernador Phase

N LA 117316: Out of sequence in the table. A good line drawmg of the images in the text of the report
- would be helpful. : .

t

LA 117317: A good line drawing of the image in the text of the report would be helpful.

* Site Records: The site records for Navajo sites LA 26158, 26162, 88877, 116113, 116115, 116118,
and 117314, are miscoded with regard to the Periods of Occupation. The New Mexico Cultural
Resource Information System (NMCRIS) manual should be followed for the correct terminology.
Correct options for the Periods Of Occupation include Pre or Post Pueblo Revolt, Pre-Reservation,
Early, Middle, or Late Reservation, Recent and unspecified Navajo. Gobernador is a phase
designation- and goes in the category of Associated Phase/Complex Name.

The identification of Gobernador Phase sites on BLM lands seems very tenuous. None of the
architecture reported is diagnostic to the phase. The ceramics found at LA 88877 would indicate
cither a Gobernador or possibly a Cabezon Phase occupation.

' What is the basis for the site boundary at LA 116115? No artifacts were located so why is the site
boundary so much larger than the feature?

* National Register Eligibility: The eligibility summary presented in Table 53, unlike Table 32, does
not distinguish between the various components of the sites recorded. Separate components of the
- same site, when evaluated, may or may not be contributing elements of the eligibility of the sites for
b the National Registcr. Our impressions from the report and site record regarding eligibility are as
follows:

e,

* Eligible: LA 26158 (Anasazi component), LA 88874, LA 116115, LA 116118 (Anasazi

component),

LA 117314 (Anasazi component).

* Not Ehglble I.A 26 158 (hlstonc component),fIA iié‘l 1:’3—LA 116116 (ltt;tornc component),
LA 116119, LA 116120 (historic component), LA 116121, LA 117314 (historic component),
LA 117315, LA 117316, LA 117317, LA 117318, LA 117319.

* Need Data: LA 26162, LA 88873, LA 88874, LA 88878, LA 116116 (Anasazi component), - . - — -
LA 116117, LA 116118 (historic component), 116120 (Anasazi component).

* Treatment: We agree with the general treatment optlons for BLM sites outlmed on pages 118 and
119. -

—————___If you have any questions contact Jim Copeland at 505-599-6335, ot jcopelan@nm.bim.gov.

Sincerely, . .~ ... . e

cc: ,
Museum of New Mexico, OAS :
NMHPD, SHPO : -
Navajo Nation HPD



STATE OF NEW MEXICO
. ~ QFFICE OF CULTURAL AFFAIRS :
HISTORIC PRESERVATION DIVISION

GARY E. JOHNSON VILLA RIVERA BUILDING

GOVERNOR ' . 228 EAST PALACE AVENUE
' : SANTA FE, NEW MEXICO 87501
(505) 827-6320

3 June 1998

Joseph J. Holonich, Chief -

Uranium Recovery Branch

Division of Waste Management

Office of Nuclear Material Safety and Safeguards
United States Nuclear Reguiatory Commission
Washingion, D.C. 20555-0001 '

Dear Mr. Holonich:

This is in response to your letter of 20 May 1998, received by this office 27 May 1998, which
made recommendations about site eligibility based on opinions offered by the Museum of New
Mexico, Office of Archaeological Studies (OAS), in their survey report for the Hydro Resources,
Inc. (HRI) leach uranium mining facility proposed near Crownpoint, New Mexico (Archaeology
Notes 214). Your letter also recommends a finding of “no effect” for the proposed mining
activities.

Forty-one archaeological sites were found in Sections 8 (T16N, R16W) and 12 (T17N, R13W).
No archaeological sites were found in Section 17 (T16N, R16W). My previous letter of 20
November 1997 supported the recommendations put forward by OAS, but included five sites on_
BLM.land (LA 116116, 116117,116119, 116121, and 117317) and one site on private land (LA .

" 116129) whose eligibility cannot be determined with current information. Under National -
Historic Preservation Act definitions, these six sites are not technically “historic properties” as
they are not definitively eligible for listing in the National Register of Historic Places.

Point 2 on pége two of your letter states that “All eligible and potentialiy éligible historic
properties on Sections 8 and 12 would be fenced, as necessary, to preclude intrusion during any

construction, mining, or other ground-disturbing activity.” This wording would appearto - -
include sites LA 116116, 116117, 116119, 116121, 116129, and 117317 whose eligibility

remains undetermined without additional information. If HRI intends to avoid these six sites and
protect them with fencing, their eligibility can remain undetermined. If HRI cannot avoid these
six sites, or if mining plans change, determining eligibility becomes a point still in need of
resolution. : )



This office recommends that the eligibility of sites LA 116116, 116117, 116119, 116121,
116129, and 117317 be determined. Failing that, this office concurs that the project will have no
effect on these six sites provided they are also fenced and avoided by construction, mining, or
other ground-disturbing activities.

This office concurs that the proposed mining project will have no effect on the following eligible
archeological sites, provided they are fenced and avoided by construction, mining, or other
ground-disturbing activities:

LA 26158 LA 88875 LA 116123
LA 26159 LA 88876 LA 116124
LA 26160 . LA 88877 LA 116125
LA 26162 LA 88878 LA 116126
LA 26163 LA 116111 LA 116127
LA 26164 LA 116112 LA 116128
LA 70610 LA 116114 LA 116130
LA 88871 LA 116115 LA 117314
LA 88872 LA 116118 LA 117316
LA 88873 LA 116120 LA 117319
LA 88874 LA 116122

Please contact me with any questions you might have on these comments.

Sincerely,

2

T~
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Glenna Dean

State Archaeologist

Log 55442
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PRESIDENT

June 24, 1998

Joseph J. Holonich, Chief

Uranium Recovery Branch

Division of Waste Management

Office of Nuclear Material Safety and Safeguards
- U.S. Nuclear Regulatory Commission

Washington D.C. 20555-0001

Dear Mr. Holonich:

dated May 20, 1998 on June 4, 1998. Your letter referred to consultation on Navajo Tribal lands, and
then specified Section 17 -- a section of trust land -- and requested consultation with the Navajo Nation
Historic Preservation Officer pursuant to Section 106 of the National Historic Preservation Act under the
authority of the April 1997 agreement. We have deemed your request as applicable to and appropriate to
any and all lands within the exterior boundaries of the Navajo Nation (including sections 8, 12, and 17)
and are responding accordingly. Further, your letter requested approval pursuant to the Navajo Nation
Cultural Resources Protection Act for Navajo Nation lands. With this letter we provide approval pursuant
to the NNCRPA and offer the following comments regarding the entirety of the project.

. The Cultural Resources Compliance Secticn of the Historic Preservation Department received your letter

1) We concur, based on the information previously provided, with your proposed determinations of
eligibility for each of the properties described in the OAS report.

2) We further concur that the undertaking described in your May 20 letters to Alan Downer and Lynne
Sebastian at the New Mexico State Historic Preservation Office will have no effect on properties listed on
or eligible to the National Register of Historic Places, provided that: '

9 : A) All of the ellglble properues are avoided by any ‘and all ground dlsturbmg actnvxty by a
minimum of 50 feet; and

B) In the event of a discovery ["discovery” means any previously unidentified or incorrectly
identified cultural resources including but not limited to archaeological deposits, human remains, _.
or locations reportedly associated with Native American religious/traditional beliefs or practices],

all operations in the immediate vicinity of the discovery must cease and the Navajo Nation

Historic Preservation Department shall be notified at 520-871-7132.

We thank you for your interest in the history and heritage of the Navajo Nation. Should questions
arise, please contact the Historic Preservation Office as indicated below.

~Noyes, Supervisor

Cultural Resource Compliance Section
Historic Preservation Department

. P.O. Box 4950

' Window Rock, Navajo Nation, AZ 86515
(520) 871-7132



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

July 10, 1998

Mr. Richard F. Clement, Jr., President
Hydro Resources, Inc.

2929 Coors Blvd., NW

Suite 101

Albuquerque NM 87120

SUBJECT: RESPONSES TO STAFF'S NATIONAL HISTORIC PRESERVATION ACT
LETTERS DATED MAY 20, 1998

Dear Mr. Clement:

‘ By letters dated June 1, 3, and 24, 1998, the U.S. Nuclear Regulatory Commission (NRC) staff
received responses to the subject letters from the Bureau of Land Management (BLM), the
Office of the New Mexico State Historic Preservation Officer (NMSHPO), and the Navajo Nation
Historic Preservation Department (NNHPD), respectively. These responses are discussed
below. As of the date of this letter, no other responses have been received.

The NMSHPO concurred with the NRC staff's proposed finding that Hydro Resources, Inc.
(HRI) undertakings on Section 8 at the Church Rock site, and Section 12 north of Crownpoint,
would have no effect on the historic properties located therein which are eligible for inclusion in
the National Register of Historic Places -- provided such properties “are fenced and avoided by
construction, mining, or other ground-disturbing activities.”

The NMSHPO had comments concerning six other potentially eligible sites (LA 116116,
T 77116117, 116119, 116121, 116129, and 117317) located on Sections 8 and 12. Five of the six
. ~ sites are on the public lands portion of Section 8 (i.e., the northeast quarter and western half of
Section 8). These public lands are administered by the BLM and are not part of HRI's proposed
mining area (although HRI owns patented Federal mining claims on these lands) . LA 116129
is located on Section 12 land owned jointly by HR! and a private individual. The only potential ~ " ————
mining-related use of the lands on which the six sites are located would be for application of
treated waste water. Such use of these land parcels is one of several waste water disposal
options available to HRI, as discussed in Sections 2.1.2 and 4.2.1 of the Final Environmental
Impact Statement for the proposed Crownpoint, New Mexico, in situ leach uranium mining
project. Should irrigation operations come within 100 feet of any of the sites ldentlf ed above,
placement of protective fencmg around the site would be necessary.

The BLM's response states that if HRI's mining activities expand beyond the southeast quarter
of Section 8 onto Section 8 public lands, “we agree that as long as significant or potentially
significant cultural properties are avoided the undertaking will have no effect on the properties
located there.” Any such expansion of the mining area would first require HRI to submit a
license amendment application to the NRC. :

The NNHPD response asserts that the Navajo Nation has jurisdiction over the above-described
Sections 8 and 12, in addition to control of the trust lands on Section 17 at HRI's Church Rock



. 2. Al eligible and potentially eligible historic properties on Sections 8 and 12 will be.
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site. Other than this assertion of jurisdiction, the NNHPD response largely agrees with the
NMSHPO'’s concurrence on the NRC staff's no effect finding, except the NNHPD specifies that
the proposed protective fencing on Sections 8 and 12 be placed so as to create buffer areas
extending 50 feet around each eligible historic property. Regarding Section 17, the NNHPD
response expressed no disagreement with the NRC staff's finding that no historic properties are
located there, and approved HRI’s undertaking pursuant to the Navajo Nation Cultural
Resources Protection Act (NNCRPA).

Until the jurisdictional issues are resolved by the litigation now pending in the United States
Court of Appeals for the Tenth Circuit, the effect of the NNHPD comments regarding Sections 8
and 12 will be uncertain.

Based on the NMSHPO concurrence discussed above, and pursuant to 36 CFR § 800.5 (b), the
National Historic Preservation Act (NHPA) process is concluded with respect to Sections 8 and
12. Additionally, based on the NNHPD approval discussed above, the NNCRPA process is
concluded with respect to Section 17. Accordingly, HRI may proceed with its planned mining-
related activities in these areas to the extent authorized by its NRC Materials License SUA-

- 1508. However, if HRI cannot meet any of the following conditions, it must notify the NRC
immediately and cease ground-disturbing activities in the affected area.

1. Activities must be restricted to Sections 8 and 17 (T16N, R16W) and Section 12
(T17N, 13W), which constitute the areas covered under this NHPA/NNCRPA
consultation. Additional NHPA and/or NNCRPA consultations will be required
prior to any additional undertakings which HRI may pursue under its NRC license
on other lands.

fenced, as necessary, to preclude intrusion during any construction, mining, or
other ground-disturbing activity. The recommended fencing (as identified in the
Museum of New Mexico, Office of Archaeological Studies, “Cultural Resources
inventory of Proposed Uranium Solution Extraction and Monitoring Facilities at
~the Church Rock Site and of Proposed Surface Irrigation Facilities North of the
Crownpoint Site, McKinley County, New Mexico” (OAS Report), dated 1997)
would serve both as a mechanical equipment barrier, and to discourage casual
foot traffic trespass. Fencing would remain in place throughout construction and
mining phases, and it would not be removed until after site reclamation
processes have been concluded following completion of mining. This protective
measure will assure that the characteristics of the historic properties willnotbe ___

changed by the undertaking.

3. All ground-disturbing activities within the vicinity of the historic properties (the
areas as identified in the OAS Report) will be monitored by an archaeologist who
.will have authority to stop ground-disturbing activity in the event that previously
undetected subsurface cultural resources are identified. If such a find occurs,
the NRC (Mr. Robert Carlson, 301-415-8165), the NNHPD (520-871-7132), and
the NMSHPO (505-827-6320) must be notified within 24 hours of the find. The
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development of treatment protocols for the unexpected discovery of human
remains will be initiated as necessary within the framework of 36 CFR § 800.11,

- the Native American Grave$ Protection and Repatriation Act, and applicable
New Mexico and Navajo Nation regulations regarding treatment of unmarked
burials and protection of human remains.

Should unanticipated circumstances arise such that an effect on any eligible or potentially
eligible historic property cannot be avonded NHPA and/or NNCRPA consultations must be
reopened.

If you have any questions concermng thls subject, please contact Mr. Robert Carlson of my
staff at (301) 415-8165. .

: . ’ Sincerely,
¢ - QOO _aga

Joseph J. Holonich',céhief
Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety
and Safeguards :

cc: HRI Service List
B. Saulsbury, ORNL
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