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Burns Swale Photographgeptember 7, 1999
Los Alamos National Laboratory

Looking Down Burns Swale from the HDR Perimeter Fence

Looking Up Burns Swale at the HDR Perimeter Fence

RECEIVED
SEP 3 1 120

Envfronrnema, Bureay,

Ol Conservaﬁon Division
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Burns Swale Photographs: September 7, 1999
Los Alamos National Laboratory

Burns Swale, New Grass Cover Behind Straw Bale BMP
RECEIVED

SEP 3 0 1000

Environmental Bureau
Oil Conservation Division
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Burns Swale Photograpl-g‘septem ber 7, 1999
Los Alamos National Laboratory

Looking Down Burns Swale Approximately 150 ft below HDR Fence
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Page 3 of 4 Environmental Bureau
Oil Conservation Division




Burns Swale Phntographgcptem ber 7, 1999
Los Alamos National Laboratory

Burns Swale, Grass Cover Behind Straw Bale BMP
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FIMAD Plot ID: 105541 30 May 97

 TA-57 7
{Fenton Hill) !

57-032697-01W
57-032697-028

Burns Swale

-
57-032697-03S

'Earthm Berm and Basin

- 57-032607-04S
57-032697-04W

MAP 1.0. Fenton Hill (TA-57)
Hot Dry Rock Geothermal
Facility Sampling Plan

~ .| Drainage

Earth Berm
Fence, Industrial

"] Road, Dirt

/] Road, Paved

/1 Silt Fence

B Spill Location

B Structure

®* | Sample Location

Table 1.0: Sampling Plan for Fenton Hill Spill Site

Sample Sample

ID Matrix Analytes

57-032697-01W water Dissolved metals (1,2,3); Total Hg;

Total Recoverable Se

57-032697-02S solid Total Metals (2,3) and TCLP metals
57-032697-03S solid Total Metals (2,3) and TCLP metals
57-032697-04S solid Total Metals (2,3) and TCLP metals
57-032697-04W water Dissolved metals {1,2,3); Total Hg;

Total Recoverable Se

Notes:

(1) Filtered samples are prepared using a 0.45 micrometer pore-size
membrane filter.

(2) WQCC Section 3101.(K)&(L) parameters: Al, As, Co, Cd, Cr, Co,
Cu, Pb, Hg, Se, V, Zn.

(3) Manganese

RECEIVED

SEP 3 0 1999
Bureau
Oll Conservation Division
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NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:99-0209
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 665-1859

Los Alamos, New Mexico 87545

kS _MI'. RogerAndersc}n ‘

Environmental Bureau Chief

Oil Conservation Division

New Mexico Energy, Minerals & Natural Resources Department
2040 South Pacheco Street

Santa Fe, New Mexico 87505

SUBJECT: MECHANICAL INTEGRITY TEST, FENTON HILL GEOTHERMAL
FACILITY, GROUND WATER DISCHARGE PLAN GW-031

Dear Mr. Anderson:

In your May 10, 1999, letter you conditionally approved the Laboratory’s request for a minor
modification to the existing ground water discharge plan (GW-031) for the Fenton Hill Geothermal
Facility. Approval was conditioned upon the successful completion of a mechanical integrity test for
the eight inch buried cast iron pipeline used to convey wastewater from the Milagro Project’s five
million gallon (MG) pond and water treatment operations to the one million gallon (MG) service
pond.

On June 1, 1999, the Laboratory successfully completed the mechanical integrity test. A 20.0 psi
test pressure was applied to the line at 15:30 on June 1, 1999, using the submersible pump in the
domestic water well. The line was isolated by closing the block valve at Bldg.41, the pump house
at the Milagro site. A high accuracy 0-100 psi Heise Gauge was installed downstream of the block
valve and used for pressure measurement. At 17:00 the measured pressure remained 20.0 psi. The
test successfully demonstrated the integrity of the buried pipeline.

Please contact Bob Beers of my staff at 667-7969 if you have questions or concerns regarding these
test results.

Sincerely,

/Qsé:/?ap\

teven Rae
Group Leader
Water Quality and Hydrology Group




Mr. Roger Anderson

ESH-18/WQ&H:99-0209

SR:RB/1j

Cy:

W. Price, OCD, Santa Fe, New Mexico

J. Peterson, District Ranger, Jemez Springs, New Mexico
J. Davis, NMED/SWQB, Santa Fe, New Mexico

S. Yanicak, NMED DOE/OB, Santa Fe, New Mexico
T. Gunderson, DLD-OPS, MS A100

J. Vozella, DOE/LAAQO, MS A316

B. Enz, DOE/LAAO, MS A316

J. Albright, EES-4, MS D443

D. Thomas, EES-DO, MS P946

J. Thomson, EES-4/CON, MS D443

G. Sinnis, P-23, MS H803

B. Beers, ESH-18, MS K497

M. Saladen, ESH-18, MS K497

WQ&H File, MS K497

CIC-10, MS A150

June 7, 1999
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NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:99-0158
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

Mr. Wayne Price

Oil Conservation Division

New Mexico Energy, Minerals, and Natural Resources Department
2040 South Pacheco Street

Santa Fe, New Mexico 87505

SUBJECT: BURNS SWALE SPILL, REQUEST FOR NO FURTHER ACTION
Dear Mr. Price:

On September 10, 1998, Mr. Roger C. Anderson, Environmental Bureau Chief, Oil Conservation
Division (OCD), recommended that Los Alamos National Laboratory (Laboratory) conduct post-
cleanup sampling at the Burns Swale spill site in order to further characterize the site and assess the
effectiveness of the Laboratory’s cleanup efforts (personal communication). On September 14, 1998,
the Laboratory collected two five-point composite samples from a detention basin in Burns Swale.

On December 14, 1998, the Laboratory submitted to your agency the analytical results from this
sampling along with a detailed discussion of the findings (ESH-18/WQ&H:98-0388). Based upon the
information submitted, the Laboratory requests that the cleanup of the Burns Swale spill be accepted

as complete by the OCD and find that no further action be required.

Please contact me at 667-7969 if you have questions about the cleanup effort.

Sincerely,

G o

Bob Beers
Water Quality and Hydrology Group




Mr. Wayne Price -2-
ESH-18/WQ&H:99-0158

BB/mm

Cy:

J. Peterson, District Ranger, Jemez Springs, New Mexico
R. Anderson, OCD, Santa Fe, New Mexico

J. Davis, NMED/SWQB, Santa Fe, New Mexico
T. Rust, CST-7/ER, MS M992

T. Gunderson, DLD-OPS, MS A100

J. Vozella, DOE/LAAO, MS A316

S. Yanicak, NMED DOE/OB, MS J993

D. Thomas, EES-DO, MS C305

J. Thomson, EES-4/CON, MS D443

S. Rae, ESH-18, MS K497

M. Saladen, ESH-18, MS K497

WQ&H File, MS K497
CIC-10, MS A150

May 4, 1999
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NEW MEXICC ENERGY, MINERALS '
& NATURAL RESOURCES DEPARTMENT

Jennifer A. Salisbury Oil Conservation Div.
CABINET SECRETARY Environmental Bureau

2040 S. Pacheco

Santa Fe, NM 87505

Time: 1:30pm-3:30pm
Date: 4/21/99

Re: Site/Location: Los Alamos NL Fenton Hill Geoth Site GW-031
Subject: Site Inspection

Originating Party: Wayne Price-NMOCD W Zad

Other Parties: Bob Beers, Jim Thomson- LANL

Findings: Toured Facility: One Geothermal well #(EE2A) is still active with casing pressure of 165 psig
noted, there are two lined ponds with leak detection, the Imm gal pond near Well #(EE2A) and
the Milagro Smm gal pond presently being used as a Cosmic ray observatory. Reject & filter
water presently is being discharged via an underground line from the Milagro pond site to the
1mm gal pond where it is evaporated.

Toured Burns swell spill area. Drainage area has no visual evidence of contamination and there
appreas to be sustained native plant growth.

Toured the two landfarm application areas, took pictures. These landfarm sites have no active
discharges but are being monitored. The Milagro application #1 located SW of the site was
geothermal & fresh water discharge out of the 5 mm gal pond. The second application located
north & west of the geothermal well area was treated water discarded into a wooded area, some
pipe remains.

According to LANL personnel, groundwater is at a depth of approximately 400 feet.

The geothermal site is in a scaled down mode but still active.

Photos Taken: Yes- Sony file O/Envr....pic cam album called Los Alamos

CC: Roy Joll/sers

OIL CONSERVATION DIVISION - DISTRICT I Hobbs - P.O. Box 1980 - Hobbs, NM 88241-1980 - (505) 393-6161 FAX (505) 393 - 0720
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NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:99-0024
Mail Stop: K497
Los Alamos National Laboratory Telephone: *(505) 665-1839.
. § Sy { ; R
Los Alamos, New Mexico 87545 . L gwi% i
JAN 27 1909

Ms. Lori Wrotenbery, Director

Oil Conservation Division

New Mexico Energy, Minerals, and Natural Resources Department
2040 South Pacheco Street

Santa Fe, New Mexico 87505

SUBJECT: GROUND WATER DISCHARGE PLAN (GW-31) ANNUAL REPORT
FOR THE FENTON HILL GEOTHERMAL FACILITY, 1998
Dear Ms. Wrotenbery:

This letter is being submitted as Los Alamos National Laboratory’s Ground Water Discharge
Plan (GW-31) Annual Report for the Fenton Hill Geothermal Facility (facility) for CY1998.

The following is a summary of the relevant information for 1998.

1. No water was injected into EE2 in 1998 (It should be noted that EE2 is the only
remaining geothermal well. All other geothermal wells were plugged and abandoned in
1996).

2. No plugging and abandonment (P&A) activities were conducted during 1998.

3. No decommissioning activities were conducted at the facility during 1998.

4. Beginning in May 1998, experiments using microborehole drilling techniques were

conducted at the facility. A description of the microborehole drilling project was
provided to your agency in the Laboratory’s April 6, 1998, letter (ESH-18/WQ&H:98-
0118) to Mr. Mark Ashley (OCD).

Please call Bob Beers of my staff at (505) 667-7969 if you have any questions concerning this
information.

Sincerely,

g@::'_./%&.

Steven R. Rae
Group Leader
Water Quality and Hydrology Group




PN

Ms. Kathy A. Garland -2-
ESH-18/WQ&H:99-0024

BB:SR/md

Cy:

J. Peterson, District Ranger, Jemez Springs, New Mexico
J. Vozella, DOE/LAAO, MS A316

D. Erickson, ESH-DO, MS K491

T. Gunderson, DIR, MS A100

D. Thomas, P-FM, MS D459

J. Albright, EES-4, MS D443

J. Thomson, EES-4, MS D4433

B. Beers, ESH-18, MS K497

WQ&H File, MS K497
CIC-10, MS A150

January 22, 1999
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NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:98-0444
Mail Stop:... K497.
Los Alamos National Laboratory Tefepiﬁm@ (@5){567 - 7969

A % 2 A7

Los Alamos, New Mexico 87545

i
.

JAN - 6 1999

Mr. Roger C. Anderson
Environmental Bureau Chief o
Oil Conservation Division

New Mexico Energy, Minerals & Natural Resources Department
2040 South Pacheco Street

Santa Fe, New Mexico 87505

SUBJECT: MILAGRO PROJECT LAND APPLICATION SITE, POST-APPLICATION
SOIL SAMPLING FOR 1998

Dear Mr. Anderson:

On April 10, 1995, your Division conditionally approved Los Alamos National Laboratory's Notice
of Intent to Discharge (NOI) for the land application of water from the Milagro Project's 5-million
gallon pond at Fenton Hill. Approval of the NOI was conditioned upon the Laboratory collecting
down-gradient soil samples annually for five years following land application activities. From
1995-1997, the Laboratory conducted three rounds of soil sampling at the Fenton Hill land
application site and down-gradient locations: (1) post-application 1995; (2) post-application 1996;
and (3) post-application 1997.

On November 26, 1997, the Laboratory requested a waiver from future sampling for the eleven
metals (Ag, Ba, Be, Cd, Cr, Ni, Pb, Sb, Se, Tl, and Hg) which post-application monitoring
demonstrated were not contaminants of concern. Arsenic, however, was excluded from the waiver
list due to its presence at concentrations greater than background at the two sampling locations
within the application site (See Table 1.0). The Laboratory's waiver request was approved by your
Division on April 23, 1998. As a result, the post-application samples collected in 1998 were
analyzed for arsenic only.

A copy of the analytical report for post-application sampling in 1998 has been enclosed. In
addition, I have enclosed a table (Table 1.0) which summarizes all analytical results for arsenic. In
1998, all of the down-gradient surface and sub-surface sampling locations (SS1, SBS1, SS2, SBS2,
SS3, and SBS3) continued to show arsenic concentrations equivalent to pre-application or
background conditions (See Table 1.0 and the enclosed map). These stable arsenic concentrations
strongly indicate that the arsenic is remaining within the application site and is not migrating down-
gradient into the watercourse. Also in 1998, the two surface sampling locations within the
application site (SS4, SS5) showed a reduction in arsenic concentrations from the 1997 results (See
Table 1.0). The sub-surface sampling locations within the application site (SBS4, SBSS5) did not
show any change from the four previous sampling rounds (See Table 1.0).



‘ ® o
Mr. Roger C. Anderson -2- . December 16, 1998
ESH-18/WQ&H:98-0444

The Laboratory will repeat arsenic sampling at the applicational site and down gradient locations in
1999. It is my understanding that the sampling conducted in 1999 will represent the fifth and final
round of sampling required by the April 10, 1995, NOL

Please contact me at 667-7969 if you have any questions regarding the enclosed analytical results.

Sincerely,

Bob Beers
Water Quality and Hydrology Group

BB/mm
Enclosures: a/s

Cy:  J. Peterson, District Ranger, Santa Fe National Forest, Jemez Springs, w/enc.
J. Davis, NMED SWQB, Santa Fe, New Mexico, w/enc.
S. Rae, ESH-18, w/enc., MS K497
N. Williams, ESH-18, w/enc., MS K497
B. Koch, DOE/LAAAO, w/enc., MS A316
G. Sinnis, P-23, w/enc., MS H803
D. Thomas, P-FM, MS D459

WQ&H File, w/enc., MS K497
CIC-10, w/enc., MS A150
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ASSAIGAI‘ ®
ANALYTICAL
JW% LABORATORIES, INC.

7300 Jefferson, NE « Albuguerque, New Mexico 87109 « (505) 345-8964 « FAX (508) 345-7259

3332 Wedgewood, E-5 ¢ ElPaso, Texas 79925 « (915) 593-6000 « FAX (915) 593-7820
127 Eastgate Drive, 212-C « Los Alamos, New Mexico 87544 « (505) 662-2558

* explanation of codes

LOS ALAMOS NATIONAL LABS : g | anaie dere;t_edisnﬁ Me::doa Blank
attn: BOB BEERS T s oot of hoid i
PO BOX 1663-MSK497 N Tantatvely dntfed compourd
LOS ALAMOS, NM 87545 s T sabooniracied

1.9 ) see footnote

Assaigai Analytical Laboratories, Inc.

Certificate of Analysis

Client. LOS ALAMOS NATIONAL LABS s [ 4 -
(Y A
Project: 9810145 MILAGRO PROJ.8K23E30300030000 / L /Lé( 730, ){ A

William P. Biava: President of Assal§ai Analybal Laboratonies, Inc.

Client Sample Sample 10/14/98
Sample ID Sss 98 Matrix SO”— Coltected 09:40:00
Dilution Detection Run
Fraction QC Group CAS# Result Units Factor Limit * Seguence Date
Test: SW846-6010 ICP
9810145-01A MIB774 | 7440382 | Arsenic ‘L 43 | me IKg | 1 : 3 ‘ MW.1998.1487-19 11/16/98
| ! i ’ :
Client Sample Sample 10/14/98
Sample 1D SBS5.98 Matrix SOIL Collected 09:45:00
Dilution Detection Run
Fraction QC Group CAS# Resuit Units Factor Limit *  Sequence Date
Test: SW846-6010 ICP
9810145-02A MgB774 | 7440332 { Arsenic {L ND ' mglKg l 1 i 3 ; J MW, 1998.1487-20 11/16/98
Client Sample Sample 10/14/98
Sample iD SS4' 98 Matrix so”' Collected 09:50:00
Dilution Detection Run
Fraction QC Group CAS# Resuit Units Factor Limit * Sequence Date
Test: SW846-6010 ICP
9810145-03A MOB774 | T440-38-2 Arsenic . 34 T mgiKkg 1 T\ 3 ) MW.1998.1487-21 11/16/98
Page 1 of 3 Client Reports 2.0 Report Date 11/17/98 2:48:05 PM
@ REPRODUCTION OF THIS REPORT IN LESS THAN FULL REQUIRES THE WRITTEN CONSENT OF AAL.
THIS REPORT MAY NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM

ACCREDITED PRODUCT ENDORSEMENT BY THE NATIONAL VOLUNTARY LABORATORY ACCREDITATION PROGRAM.




. Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS
Project. 9810145 MILAGRO PROJ.8K23E30300030000

Client Sample Sample 10/14/98
Sampie 0 OBS4.98 e SOIL Colected  10-00:00
Dilution Detection Run
Fraction QC Group CAS# Resuit Units Factor Limit * Seguence Date
Test: SW846-6010 ICP
9810145-04A M98774 | 740382 | Arsenic : ND T mg/Kg j 1 i 3 | MW.1998.1487-22 11/16/98
Client Sampie Sample 10/14/98
Sample 1D SS1'98 Matrix SO”‘ Collected 10:25:00
Dilution Detection Run
Fraction QC Group CAS# Resuit Units Factor Limit * Sequence Date
. Test: SW846-6010 ICP
9810145-05A Mo8774 | T4s0-382 ] Arsenic ¢ ND , mgiKg ] 1 1 3 ; . MW.1998.1487-23 11/16/98
Client Sample Sample 10/14/98
Sampie ID SBS 1' 98 Matrix SOIL Collected 10:50:00
Dilution Detection Run
Fraction QC Group CAS# Resuit Units Factor Limit *  Sequence Date
Test: SW846-6010 ICP
9810145-06A M98774 | 7440382 | Arsenic j ND I mg/iKg | 1 i 3 ! . MW.1998.1487-24 11/16/98
Client . Sample Sample 10/14/98
Samplen 9951.98 DUP e SOIL Colected 10,2500
Dilution Detection Run
Fraction QC Group CAS# Result Units Factor Limit *  Sequence Date
Test: SW846-6010 ICP
9810145-07A M98a17 . T4dD-382 ( Arsenic ;‘ ND I mgiKg 1 : 3 © MW.1998.1460-38 11/10/98
Client . Sample Sample 10/14/98
Sample ID SBS1.98 .D up Matrix SOIL Coliected 10:50:00
Dilution Detection Run
Fraction QC Group CAS# Result Units  Factor Limit * Sequence Date
Test: SW846-6010 ICP
9810145-08A Mg8817 | 7440-382 Arsenic i ND . ma/Kg | 1 ; 3 | " MW.1998.1460-39 11/10/98
Page 2 of 3 Client Reports 2.0 Report Date 11/17/98 2:48:05 PM



. Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client.: LOS ALAMOS NATIONAL LABS
Project: 9810145 MILAGRO PROJ.8K23E30300030000

Client Sample Sample 10/14/98
Saff"ple D Ssz' 98 Matrix SOl L Collected 11:05:00
Dilution Detection Run
Fraction QCGroup CAS# Result Units Factor Limit *  Seguence Date
Test: SW846-6010 ICP
9810145-09A M98817 | 440382 | Arsenic ! ND T mgiKg ‘e 1 } 3 | MW.1998.1460-40 11/10/98
Client Sample Sample 10/14/98
Sampie ID SBSZ' 98 Matrix SO’L Collected 11:20:00
Dilution Detection Run
Fraction QC Group CAS# Result Units Factor Limit *  Sequence Date
Test: SW846-6010 ICP
9810145-10A MOB817 | 7440-382 | Arsenic 1 NO I mgrkg | 1 i 3 : | MW.1998.1460-41 11/10/08
Client Sample Sample 10/14/98
Sample 1D $53.98 Matrix SoiL Collected 11:40:00
Dilution Detection Run
Fraction QC Group CAS # Result Units Factor Limit *  Sequence Date
Test: SW846-6010 ICP
9810145-11A MSBB17 | 7440-382 | Arsenic } ND i mgiKg ﬁ 1 | 3 ; f MW.1998.1460-42 11/10/98
Client Sample Sample 10/14/98
Sampie ID SBS3.98 Matrix SOIL Collected 11:45:00
Dilution Detection Run
Fraction QC Group CAS# Result Units Factor Limit * Sequence Date
Test: SW846-6010 ICP
9810145-12A M9BB17 | T440-382 Arsenic 1 ND | mgiKg | 1 : 3 ! | MW.1998.1460-43 11/10/98
~*~ Sample specific analytical Detection Limit is determined by muitiplying the sample Dilution Factor by the listed method Detection Limit. ™
*** Results relate only to the items tested. **
Page 3 of 3 Client Reports 20 Report Date 11/17/98 2:48:05 PM



Assaigal Analytical Laboratories, Inc. ‘

Quality Control Summary

. i * i
Client: LOS ALAMOS NATIONAL LABS | explanation of codes
i g 'o Not applicable due to sample dilution
Project: 9810145  MILAGRO PROJ.8K23E30300030000 | LT pteatie e o serile dute
QcC . H Qc
Tpe LCS: Lab Control Spike v SOLID
QC Group Run ID Result Units . Sequence Run Date
Test: SW846-6010 ICP
M98774 M98774-002 \\ Arsenic i 102 T (%) Recov ; | MW.1998.1426-38 11/01/98
M98817 M98817-002 ! Arsenic [ 93 T (%) Recov i i MW.1998.1460-27 11/10/98
Qc . H 3 QC
Tvee LCSD: Lab Control Spike Duplicate Accuracy o SOLID
QC Group Run ID Result Units . Sequence Run Date
. Test: SW846-6010 ICP
Mg8774 M28774-003 ’ Arsenic 100 | (%) Recov MW.1998.1426-39 11/01/98
Mo8817 M98817-003 ] Arsenic 9% T (%) Recov MW.1908,1460-28 11/10/98
Qc . H H iei Qc
Type LCSD: Lab Control Spike Duplicate Precision o SOLID
QC Group Run iD Result Units * Sequence Run Date
Test: SW846-6010 ICP
M9B774 M98774-003 [ Arsenic 2 { (%) RPD IV J MW.1998.1426-39 11/01/98
M98817 M98817-003 ‘ Arsenic 3 { (%) RPD I | MW.1998.1450-28 11110798
Qc . Qc
ac_ MB: Method Blank s SOLID
QC Group Run ID Result Units * Sequence Run Date
Test: SW846-6010 ICP
M98774 M98774-001 Arsenic 1‘ ND T ‘mg/ Kg ‘ | Mw.1988.1426.37 11/01/98
M98817 M98817-001 Arsenic ND r mg/Kg [ T MW.1998.1460-26 11/10/98
Qc . : : ac
Tyve MS: Matrix Spike x| SOLID
QC Group Run ID Result Units * Sequence Run Date
Test: SW846-8010 ICP
Mo8774 M98774-005 [ Argenic : 103 ! (%) Recov ! f MW, 1998, 1426-41 11/01/98
MoBa17 MS98817-005 “ Arsenic : 73 , (%) Recov | ; MW, 1998.1460-30 11/10/98
Page 1 of 2 Client Reports 20 Report Date 11/17/98 3:46:13 PM



Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client. LOS ALAMOS NATIONAL LABS
Project: 9810145 MILAGRO PROJ.8K23E30300030000

* explanation of codes

|

\ -

[ D i Not applicable due to sampie dilution
L] Not applicable due to MDL proximity

Qc . : : ; Qc
Tyre MSD: Matrix Spike Duplicate Accuracy Mot SOLID
QC Group Run iD Result Units * Sequence Run Date
Test: SWB46-6010 ICP
M9B774 M98774-006 | Arsenic I‘ 105 (%) Recov 1 Mw.1998.1426-42 11/01/98
M98817 M98817-006 1 Arsenic ‘ 76 (%) Recov | MW.1998.1450-31 11/10/98
QC . 0 . 'l - . Qc
Type MSD: Matrix Spike Duplicate Precision var  SOLID
QC Group Run D Resuit Units * Sequence Run Date
Test: SW846-6010 ICP
M98774 M8774-008 Arsenic § 1 Ii (%) RPD MW.1998.1426-42 1101108
M98817 MS8817-006 Arsenic [ 4 T (%) RPD ! MW, 1998.1460-31 11/10/98
Page 2 of 2 Client Reports 2.0 Report Date 11/17/98 3:46:13 PM
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l.os Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:98-0388
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

Mr. Roger C. Anderson DEC 1 6
Environmental Bureau Chief

Oil Conservation Division

New Mexico Energy, Minerals, and Natural Resources Department

2040 South Pacheco Street

Santa Fe, New Mexico 87505

SUBJECT: POST-CLEANUP SAMPLING OF BURNS SWALE SPILL SITE, FENTON
HILL

Dear Mr. Anderson:

During our September 10, 1998, meeting at your Santa Fe office, we discussed the status of the
November 22, 1996, spill at Fenton Hill's Burns Swale. You recommended that the Laboratory
collect a post-cleanup soil sample from Burns Swale as the final step towards closing out the spill.
Additionally, you recommended that the sample be a five-point composite sample from the
detention basin in Burns Swale. The detention basin was selected because the majority of the
spilled material was deposited at that location.

On September 14, 1998, the Laboratory collected a five-point composite sample, and a duplicate,
from the surface soils/sediments in the detention basin. These samples were submitted to Assaigal
Analytical, Inc. for total metals analysis. Attachment 1 is a copy of the analytical report submitted
by Assaigai for this work.

Attachment 2 is a table which presents the results of the September 14, 1998, post-cleanup sampling
(Columns #1 and #2) in addition to the following:

1. Columns #3, #4, and #5: Background values from 1995 sampling at the Milagro
Project's land application site (adjacent to Burns Swale) prior to the commencement
of land application activities;

2. Column #6: Background values which the Laboratory's Environmental Restoration
(ER) Project has established for evaluating project sites during 1998;

3. Column #7: Pre-cleanup analytical results from the March 26, 1997, sampling at the
detention basin in Burns Swale;

4. Column #8: Analytical results from the 1994 ER Project sampling at Burns Swale.
This sampling was conducted as part of the ER Project's investigation and
characterization of potential release sites (PRSs) at the Laboratory. Sampling was
conducted upgradient of the detention basin near the facility's perimeter fence; and
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5. Column #9: Preliminary Remediation Goals (PRGs) are published by Region 9 of
the EPA as a tool for evaluating and cleaning up contaminated site. The PRGs
presented here were developed for a residential exposure scenario. The residential
exposure scenario represents the most conservative approach to evaluating the
potential health risks of a spill. Alternately, the less conservative recreational or
industrial exposure scenarios could be used.

Evaluation of 1998 Post-Cleanup Analytical Results

The following comparisons have been made between the 1998 post-cleanup analytical results
(Columns #1 and #2) and the other values presented in Attachment 2:

1. Comparison with Background Values. Post-cleanup concentrations of arsenic (As),
barium (Ba), and antimony (Sb) (Columns #1 and #2) are greater than the background values
determined by the 1995 Milagro Project sampling (Columns #3, #4, and #5) and those
established by the ER Project (Column #6).

2. Comparison with Pre-Cleanup Results. Post-cleanup concentrations of arsenic and
barium (Columns #1 and #2) are less than the 1996 pre-cleanup concentrations (Column #7)
found in the detention basin before cleanup of the spilled material.

No pre-cleanup sampling was conducted for antimony since it is not included under the NM
WQCC Regulations.

3. Comparison with 1994 ER Project Sampling Results. Post-cleanup concentrations of
barium (1,480/1,420 mg/Kg) are greater than the maximum barium concentrations found
during the 1994 ER Project sampling (525 mg/Kg) in Burns Swale.

Post-cleanup concentrations of arsenic (18.8/16.5 mg/Kg) are less than the maximum arsenic
concentrations found during the 1994 ER Project sampling (30 mg/Kg).

It cannot be determined if post-cleanup concentrations of antimony (<1.5/1.6 mg/Kg) are
greater than the 1994 ER Project results (<5.3 mg/Kg) due to the difference in laboratory
detection limits.

4. Comparison with RCRA TCLP Limits. Dividing the post-cleanup concentrations of
arsenic and barium (Columns #1 and #2) by 20 (the 20X rule is used to estimate TCLP
concentrations) shows that neither arsenic nor barium are present at hazardous
concentrations (RCRA TCLP limits: As =5 ppm, Ba = 100 ppm). No RCRA TCLP limit
exists for antimony.
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5.

Comparison with EPA Region 9 Preliminary Remediation Guidelines (PRGs).
Post-cleanup concentrations of barium (1,480/1,420 mg/Kg) are less than the PRG for
barium of 5200 mg/Kg established by the EPA (Column #9) for residential soils.

Post-cleanup concentrations of antimony (<1.5/1.6 mg/Kg) are less than the PRG for
antimony of 30 mg/Kg established by the EPA (Column #9) for residential soils.

Post-cleanup concentrations of arsenic (18.8/16.5 mg/Kg) are greater than the residential
soil, cancer endpoint, PRG of 0.38 mg/Kg, but are less than the residential soil, noncancer
endpoint, of 22.0 mg/Kg established by the EPA (Column #9).

It should be noted that both the Milagro Project and ER Project background values for
arsenic exceed the EPA PRG of 0.38 mg/Kg. The EPA has addressed the problem of
background values greater than PRGs in the following guidance document published on their
web site (http://www.epa.gov/region09/waste/sfund/prg/intro.htm).

SECTION 3.2 Background Levels Evaluation

Generally EPA does not clean up below natural background. In some cases, the predictive
risk-based models generate PRG levels that lie within or even below typical background. If
natural background concentrations are higher than the risk-based PRGs, an adjustment of
the PRG is probably needed. Exhibit 3-2 presents’ summary statistics for selected elements
in soils that have background levels that may exceed risk-based PRGs. An illustrative
example of this is naturally occurring arsenic in soils which frequently is higher than the
risk-based PRG set at a one-in-one-million cancer risk (PRG for residential soils is 0.38
mg/kg). After considering background concentrations in a local area, EPA Region 9 has at
times used the non-cancer PRG (22 mg/kg) to evaluate sites recognizing that this value tends
to be above background levels yet still falls within the range of soil concentrations (0.38-38
mg/kg) that equate to EPA's "permissible"” cancer risk range (I10E-6 to 10E-4).

EXHIBIT 3-2

BACKGROUND CONCENTRATIONS OF SELECTED ELEMENTS IN SOILS
TRACE U.S. STUDY DATA' CALIFORNIA DATA®
ELEMENT | Range | GeoMean ArMean Range GeoMean ArMean
Arsenic <197 | 52mg/Kg | 7.2 mg/Kg 0.59-11 2.75 mg/Kg 3.54 mg/Kg
Beryllium <l-15 1 0.63 " 092 " 0.10-27 |1.14 " 1.28
Cadmium <1-10 [ -- <l 0.05-1.7 ]0.26 0.36
Chromium 1-2000 | 37 54 23-1579 1 76.25 122.08
Nickel <5-700 | 13 19 9.0-509 | 35.75 56.60

! Shacklette and Hansford, "Element Concentrations in Soils and Other Surficial Materials of
the Conterminous United Stated", USGS Professional Paper 1270, 1984.

2 Bradford et. al, "Background Concentrations of Trace Metals and Major Elements in
California Soils", Kearney Foundation Special Report, UC-Riverside and CAL-EPA
DTSC, March 1996.
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Site Assessment

As recommended by your agency's publication, Guidelines for Remediation of Leaks, Spills, and
Releases (New Mexico Oil Conservation Division, August 13, 1993), a site assessment was
conducted for the Burns Swale spill site. The following general site characteristics were
determined.

1. Depth to Ground Water: Approximately 450 feet.

2 Wellhead Protection Area: The distance to FH-1, the facility's water supply well, is
approximately 500 feet from the upper reach of Burns Swale and approximately 1400
feet from the detention basin.

3. Distance to Nearest Surface Water Body: It is approximately 2500 feet to Lake Fork

Canyon.

In closing, the post-cleanup sampling in Burns Swale identified the following:

. Arsenic, barium, and antimony are potential contaminants of concern because they
were detected at concentrations greater than background;

. None of these contaminants are present at concentrations greater than RCRA TCLP
limits;

. Post-cleanup concentrations indicate that the cleanup conducted in June, 1997, was
effective at reducing arsenic concentrations by 67 percent and barium concentrations
by 89 percent;

. Post-cleanup concentrations of barium and antimony are greater than background
values but neither exceeds the residential PRGs established by the EPA; and

. Post-cleanup arsenic concentrations are greater than background values and the

residential soil, cancer endpoint, PRG. The EPA has indicated, however, that when
arsenic background values are greater than the PRG, as occurs at this site, then some
adjustment of the PRG is probably needed. When such an adjustment is made, the
post-cleanup arsenic concentrations (18.8/16.5 mg/Kg) fall within the range of soil
concentrations (0.38-38 mg/Kg) that equate to EPAs permissible cancer risk range of
10E-6 to 10E-4. Arsenic concentrations of 18.8/16.5 mg/Kg equate to a cancer risk
of approximately SE-5.

Please call me at 667-7969 if you have questions or require additional information on this matter.

incerely,
\?f(« S

Bob Beers
Water Quality and Hydrology Group
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BB/mm
Enclosures: a/s

Cy: ]. Peterson, District Ranger, Jemez Springs, New Mexico, w/enc.
J. Davis, NMED/SWQB, Santa Fe, New Mexico, w/enc.
D. Thomas, EES-DO, w/enc., MS D446
J. Thomson, EES-4/CON, w/enc., MS D443
B. Koch, DOE/LAAO, w/enc., MS A316
T. Rust, CST-7/ER, w/enc., MS M992
B. Kopp, ESH-19/ER, w/enc., MS M992
S. Rae, ESH-18, w/enc., MS K497
N. Williams, ESH-18, w/enc., MS K497
H. Decker, ESH-18, w/enc., MS K497

WQ&H File, w/enc., MS K497
CIC-10, w/enc., MS A150



Attachment 1

Analytical Report

Soil Sampling at Fenton Hill-Burns Swale Spill Site

Assaigai Analytical Laboratories, Inc

Sample Collection Date: September 14, 1998
Sample Type: Soils/Sediments

Sample ID Nos.: TA57.091498, TA57.091498A
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ASSAIGAI o
ANALYTICAL
LABORATORIES, INC.

7300 Jefferson, NE « Albuguerque, New Mexico 87109 « (505) 345-8964 « FAX (605) 345-7259

3332 Wedgewood, E-5 ¢ ElPaso, Texas 79925 « (915) 593-6000 ¢ FAX (915) 593-7820
127 Eastgate Drive, 212-C » Los Alamos, New Mexico 87544 « (505) 662-2558

LOS ALAMOS NATIONAL LABS
attn: BOB BEERS
PO BOX 1663-MSK497

LOS ALAMOS, NM 87545

* explanation of codes

8 analyte detected in Method Biank

E . result is estimated -
H analyzed out of hold time
N tentatively identified compound
S subcontracted -
1.9 see footnote

Assaigai Analytical Laboratories, Inc.

Certificate of Analysis

. )
Client. LOS ALAMOS NATIONAL LABS Q/Z N (/(/L 0S) g ’ZW
. . < - )
PTOJECt. 9809213 FENTON H“'L'BURNS SWALE William P. Biava: President of AssaigaBlﬁalyﬁca/ Eaborafon‘es, Inc.
Client Sample Sample 09/14/98
Sample ID TA57.091498 Matrix SOIL Collected 13:50:00
Dilution Detection Run
Fraction QC Group CAS# Resuit Units Factor Limit *  Seguence Date
Test: SW846-6010 ICP
9809213-01A M98681 | 7429-90-5 Aluminum : 5250 mg/Kg | 1 25 MW 1998.1325-66 10/07/98
Mo8681 7440-36-0 Antimony ; ND mg/Kg | 1 L | MW.1998.1325-66
Mo8681 | 7440-382 Arsenic | 188 mg/Kg 1 ; 3 MW, 1998.1325-66
M986B1 | 7440-38-3 Barium 1480 . mg/Kg | 1 0.5  MW.1998.1325-66
MO8681 | 7440417 Beryllium 0.52 | mg/Kg 1 0.5 ! MW.1998.1325-66
M9B681 | 7440-43-8 | Cadmium i 022 mg/Kg ! 1 T02 MW.1998.1325-66
M98681 . 7440-70-2 | Calcium 4 4930 mg/Kg | 1 T MW.1998.1325-66
MoB681 | 7440473 | Chromium i 43 mg/Kg 1 . 1 B MW.1998.132566
MoBEB1 | 7440484 Cobalt § 26 mg/Kg 1 05 " MW.1998.1325-66
M98EB1 . 7440-50-8 Copper f 94 mg/Kg 1 05 MW.1998.1325-66
MoBE81 | 7436-358 Iron : 9600 | mg/Kg 1 15  MW.1998.1325-66
M98681 ' 7439-95-4 Magnesium . 857 mg / Kg 1 10 MW.1998,1325-66
M98681 | 7439-968-5 Manganese 456 mg/Kg ! 1 0.25 MW.1998 1325-66
! | . ;
MOB681 | 7440-02-0 Nickel 40 mg/Kg 1 : 2 B MW.1998 132566
MoBEB1 | 7440087 Potassium 1 778 mgiKg | 1 © 10 MW 1998 132566
Mogegt | 77s2-492 Selenium i ND mg/Kg | 1 ©25 MW.1998.1325-66
MOBBBY | 7440-224 | Silver | ND mg/Kg | 1 1 . MW.1998.1325-66
| H | .
MOBEB1 | 7440235 Sodium : 134 mgiKg 1 15 B MW 1998 1325-68
MoBE81 | 74e0-622 | Vanadium ; 7.91 mg/Kg | 1 015 MW.1998.1325-66
MOBEB1  7440.66-8 | Zine 661 mg/Kg | 1 5 MW.1998.1325-66
Test: SW846-7000 series AA-FL
9809213-01A MoB681 - 7439-82-1 | Lead 201 mg/ Kg 1 ! 5 MW. 1998.1347-35 10/12/98
Page 1of 2 Client Reports 2.0 Report Date  10/21/98 11:35:35 AM
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. Assaigai Analytical Laboratories, inc. '

Certificate of Analysis

Client. LOS ALAMOS NATIONAL LABS
Project: 9809213 FENTON HILL-BURNS SWALE

Test: SW846-7000 series AA-GF

9809213-01A M98759 7440-28:0 Thallium ND ~ mg/Kg 1 0.1 MW, 1998.1379-11 10/20/98
Test: SW846-7471 .
9809213-01A Mg8732 7439976 Mercury j ND mgiKg 1 015 | MW.1998.1337-24 10/08/98
Client
sampen  1A57.091498A vane. SOIL Colecied 13,9900
Dilution Detection Run
Fraction QC Group CAS# Resuit Units Factor Limit * Seguence Date
Test: SW846-6010 ICP
9809213-02A MO8681 . 7429-90-5 Aluminum : 5550 ;. mg/Kg ] 1 ; 25 MW.1998.1325-67 10/07/98
MOBE81  © 7440-36-0 : Antimony 4 1.6 © mg/Kg 1 1 15 ' , MW.1998.1325-67
MOBEB1 i 7440-38-2 | Arsenic : 16.5 | mg/Kg 1 i 3 | | MW.1998.1325-67
M9BE81 . 7440-38-3 Barium . 1420 I mgiKg 1 o5 MW.1998.1325-67
M9gEB1 ‘7440417 | Beryllium ND malKg 1 [ o5 | MW.1998.1325-67
M98681 ‘ 7440-43-9 Cadmium ND | mg/Kg 1 02 | MW.1998.1325-67
Mo8681 ; 7440-70-2 l Calcium . 4660 ‘ mg/ Kg 1 l 15 1 | MW.1998.1325-67
M98681 i 7440-47-3 | Chromium 46 mg/Kg 1 ! 1 {8 i MW.1998.1325-67
M98681 7440-48-4 | Cobalt 25 mg / Kg 1 | os : . MW.1998.1325-67
MOBEBY ' 7440508 Copper 9.4 . mgiKg | 1 P05 . MW.1998.1325-67
MogEa1 | 7430-896 Iron 8600 \ mg/Kg 1 : 15 MW.1998,1325-67
M98681 | 7435-95-4 Magnesium : 860 . mg/Kg | 1 ! 10 MW.1998.1325-67
M98681 7439-88°5 Manganese 366 mg / Kg w 1 025 MW.1998.1325-67
M98681 1 7440-02.0 Nickel : 5.1 mgiKg | 1 2 . B MW.1998.132567
M98681 , 7440-09-7 Potassium ‘ 783 mg/Kg ! 1 ! 10 ; MW.1998.1325-67
MoB681 ¢ 778248-2 | Selenium ND mg/Kg | 1 25 MW.1998.1325-67
M9BES1 i'7440-22-4 \ Silver ND mg/Kg | 1 } 1 ‘ . MW.1998.1326-67
MoBog1 | 7440-235 | Sodium 160 { mgiKg | 1 ©15 B | MW.1998.132667
Mo8681 | 7440-62:2 | Vanadium 7.50 I mg/Kg 1 | ots | ' MW.1998.1325-67
Mo8681 | 7440-666 | Zine ! 60.8 . mg/Kg 1 | 5 ; © MW.1998.1325-67
Test: SW846-7000 series AA-FL
9808213-02A M98681 7439021 4 Lead ! 20.8 . mgliKg ! 1 “ 5 ‘ MW.1998.1347-36 10/12/98
Test: SW846-7000 series AA-GF
9809213-02A M98759 7440-28-0 | Thallium : ND - mg/Kg 1 0.1 MW, 1998 1379-14 10/20/98
Test: SW846-7471
9809213-02A M98732 7439-97-8 ! Mercury ! ND | mo/Kg 1 BCECE . MW.1998.1337-25 10/08/98

*** Sample specific analytical Detection Limit is determined by multiplying the sample Dilution Factor by the listed method Detection Limit. ***
*** Results relate only to the items tested. ™
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

* explanation of codes

Client: LOS ALAMOS NATIONAL LABS )
i . D Not applicable due to sample dilution
PrOjeCt. 9809213 FENTON HILL-BURNS SWALE N Not applicable due to MDL proximity
ac -~ | CS: Lab Contr i ac -
Tyee : ontrol Spike v SOLID
QC Group Run ID Result Units Sequence Run Date
Test: SW846-6010 ICP
M98681 M98681-002 ! Aluminum 97 (%) Recov MW. 1998.1325-41 10/07/98
M98681-002 : Antimony 97 (%) Recov MW.1998.1325-41
Mg8681-002 Arsenic ; 95 (%) Recav MW, 1998,1325-41
M98681-002 1 Barium : 95 i (%) Recov MW.1998.1325-41
M98681-002 Beryllium % i (%) Recov MW, 1998.1325-41
M98681-002 Cadmium 100 (%) Recov ; MW, 1998.1325-41
M98681-002 | Calcium 101 (%) Recov | MW.1998.1325-41
M98681-002 , Chromium 98 1 (%) Recov MW.1998.1325-41
M98681-002 { Cobalt : 97 ! (%) Recov MW.1998.1325-41
M98681-002 I Copper | 98 I (%) Recov MW, 1998.1325-41
M98681-002 i Iron I 100 (%) Recov : MW, 1998.1325-41
L | i
M88681-002 i Magnesium ! 102 (%) Recov MW.1998.1325-41
M98661-002 i Manganese . 39 (%) Recov MW.1998.1325-41
1 L
M98681-002 i Nickel i 98 (%) Recov MW.1998.1325-41
M98681-002 w’ Potassium 98 | (%) Racov i MW.1998.1325-41
I i '
M98681-002 j Selenium 103 ! (%) Recov 1 MW.1998,1325-41
M98681-002 B Silver ! 97 i (%) Recov MW, 1998.1325-41
i- : |
M98681-002 ; Sodium ‘ 101 ‘ (%) Recov MW, 1998.1325-41
M98681-002 ’ Vanadium 100 : (%) Recov MW.1998.1325-41
Mo8681-002 ; Zinc i 98 (%) Recov MW.1998.1325-41
Test: SW846-7000 series AA-FL
MSBE81 M98681-002 : Lead 102 (%) Recov MW.1998.1347-9 10/12/98
Test: SW846-7000 series AA-GF
M98759 M98759-002 1 Thallium %0 ‘ (%) Recov i MW.1998.1379-9 10/20/98
Test: SW846-7471
M38732 M98732-002 ! Mercury ‘ 1 : (%) Recov MW.1998.1337-8 10/08/98
e LCSD: Lab Control Spike Duplicate Accuracy G~ SOLID
QC Group Run ID Result Units * Sequence Run Date
Test: SW846-6010 ICP
MM98681 M98681-003 [ Aluminum 97 (%) Recov MW.1998.1325-42 10/07/98
‘
M38681-003 i Antimony 97 (%) Recov MW.1998.1325-42
M98681-003 - Arsenic % (%) Recov MW.1998.1325-42
M98661-003 Barium 95 (%) Recov MW.1998.1325-42
M98661-003 Beryllium % ; (%) Recov ‘. MW.1998.1325-42
Mo8681-003 Cadmium 101 (%) Recov ; MW.1998.1325-42
M98681-003 - Calcium 102 : (%) Recov MW.1998.1325-42
i
M9BB81-003 Chromium 98 i (%) Recov MW.1998.1325-42
Page 1of 5 Client Reports 2.0 Report Date  10/21/98 11.:35:41 AM



Assaigai Analytical Laboratories, Inc. '

Quality Control Summary

* explanation of codes

Client:  LOS ALAMOS NATIONAL LABS B
Project: 9809213  FENTON HILL-BURNS SWALE —~ N e
M98681 Mo8681-003 Cobalt 97 j (%) Recov MW.1998.1325-42 10/07/98
M28681-003 ) Copper 98 ‘ (%) Recov MW, 1998.1325-42
M98681-003 Iron 101 (%) Recov MW.1998.1325-42
M98681-003 Magnesium , 102 (%) Recov MW.1998.1325-42
Mo8set-003 ) Manganese ‘; 100 (%) Recov MW 1998.1325-42
M98681-003 Nickel i 98 (%) Recov MW.1998.1325-42
M98681-003 Potassium % (%) Recov MW.1998.1325.42
M98661-003 i Selenium l 102 (%) Recov MW.1998.1325-42
M98681-003 " Silver ; % (%) Recov MW, 1998.1325-42
M98681-003 | Sodium ‘ 102 (%) Recov MW.1998.1325-42
. M98681-003 o Vanadium 100 (%) Recov MW.1998.1325-42
M98681-003 Zinc 99 (%) Recov : MW, 1998.1325-42
Test: SW846-7000 series AA-FL
M98681 M98681-003 Lead 105 (%) Recov MW.1998.1347-10 10/12/98
Test: SW846-7000 series AA-GF
M98759 M98759-003 Thallium 88 (%) Recov MW.1998.1379-10 10/20/98
Test: SW846-7471
M98732 M98732-003 : Mercury | 115 1 (%) Recov J MW,.1998.1337-10 10/08/98
e LCSD: Lab Control Spike Duplicate Precision W  SOLID
QC Group Run ID Result Units Sequence Run Date
Test: SW846-6010 ICP
M98681 M98681-003 : Aluminum : <1 (%) RPD MW.1998,1325-42 10/07/98
M98681-003 ‘ Antimony : <1 (%) RPD ‘ MW.1998.1325-42
Ma8681-003 : Arsenic ‘ <1 (%) RPD MW, 1998 1325-42
M98681-003 f Barium ‘ <1 (%) RPD t MW.1998.1325-42
M98681-003 Beryllium <1 (%) RPD MW.1998,1325-42
M98681-003 [ Cadmium <1 ; (%) RPD ‘ MW, 1998.1325-42
M98681-003 " Calcium <1 \ (%) RPD i MW.1998.1325-42
M98681-003 Chromium < <1 ‘ (%) RPD MW, 1998 1325-42
M898681-003 ' Cobait <1 f (%) RPD I MW, 1998 1325-42
M98681-003 | Copper ‘ <1 (%) RPD MW, 1998.1325-42
M98681-003 | Iron <1 (%) RPD MW, 1998.1325-42
M98681-003 Magnesium <1 : (%) RPD MW.1998.1325-42
M98681-003 { Manganese ‘ <1 5 (%) RPD MW. 1998 1325-42
Ma8681-003 \ Nickel < 1 (%) RPD j MW.1998.1325-42
Ma8681-003 . Potassium i <1 (%) RPD MW.1998.1325-42
Mo8681-003 Selenium ‘ <1 (%) RPD : MW, 1998.1325-42
M98681-003 Silver ‘ <1 (%) RPD : MW.1998 1325-42
M98681-003 Sodium <1 i (%) RPD MW, 1998 1325-42
M98681-003 Vanadium | <1 i (%) RPD MW, 1998.1325-42
M98681-003 Zinc 1 <1 (%) RPD MW.1998,1325-42
Test: SW846-7000 series AA-FL
M9BEB1 M98681-003 Lead 2 (%) RPD MW.1998.1347-10 1012/98
Page 20f 5 Client Reports
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

* explanation of codes

Client: LOS ALAMOS NATIONAL LABS o
. . D Not applicable due mple diluti
Project: 9809213  FENTON HILL-BURNS SWALE f ot sopleatle doe & w0L rorimny ~
Test: SW846-7000 series AA-GF
M98759 M98759-003 ' Thaillium 3 (%) RPD MW.1998.1378-10 10/20/98
Test: SW846-7471
M98732 M98732-003 ) Mercury 3 ‘ (%) RPD MW.1998.1337-10 10/08/98
Qc .
e MB: Method Blank o« . SOLID
QcC Group Run ID Result Units Sequence Run Date
Test: SW846-6010 ICP )
M98681 Mo8681-001 < Aluminum i ND ! mg/Kg ! MW.1998.1325-40 10/07/98
M98681-001 ; Antimony 22 i mg / Kg ] MW.1998,1325-40
M98681-021 | Antimony ! 2.0 i mg / Kg MW, 1998.1325-64
M98681-001 ! Arsenic ND mg/Kg MW, 1998.1325-40
Mg8681-001 ‘f Barium | 2.2 ; mg/Kg MW, 1998.1325-40
M98681-001 Beryliium 1 ND mg/Kg MW, 1998.1325-40
M98681-001 Cadmium ' 0.96 - mg/Kg MW.1998.1325-40
Mg8681-001 | Calcium ND mg/ Kg ; MW, 1998.1325-40
M98681-001 Chromium | ND mg / Kg ' MW.1998.1325-40
M98681-021 j Chromium } 1.0 ) mg/ Kg ' MW.1998.1325-64
M98681-001 Cobalt é ND ‘ mg / Kg MW, 1998.1325-40
M98681-021 Cobalt 0.5 : mg/Kg MW, 1998.1325-64
M98681-001 Copper ‘ 38.0 mg/Kg MW, 1988.1325-40
Mg8681-021 ‘ Copper 0.6 mg / Kg j MW 1998.1325-64
M98681-001 ; Iron ND i mg/Kg ‘ MW.1998.1325-40
M98681-001 . Magnesium ND i mg ! Kg : MW, 1998.1325-40
M98681-001 Manganese Q.35 J mg / Kg MW.1998.1325-40
M98681-021 Manganese 0.63 mg/ Kg MW.1998.1325-64
Mg8681-001 Nickel 2.4 mg/Kg MW, 1998.1325-40
Mg8681-021 Nickel ‘ ND mg/Kg MW 1998.1332-17 10/08/98
M98681-001 ‘ Potassium 18.1 mg/ Kg MW.1998.1325-40 10/07/98
Mg8681-001 ‘ Selenium ‘, ND mg/Kg : MW.1998.1325-40
M98681-001 i Silver ‘ ND mg/Kg } MW, 1998.1325-40
Mg8681-021 \ Silver 1.2 mg/ Kg i MW.1998.1325-64
M98681-001 “ Sodium 53.3 : mg / Kg j MW, 1998.1325-40
M98681-021 Sodium '3 79.8 ‘ mg / Kg MW, 1998,1325-64
M98681-001 Vanadium ND mg/Kg MW, 1998.1325-40
MoBE81-021 i Vanadium 0.26 mg f Kg MW.1998.1325-64
Mg8681-001 Zinc 49.4 mg/ Kg MW .1998.1325-40
Test: SW846-7000 series AA-FL
Mo8681 M98681-001 1 Lead ND mg ! Kg MW.1998.1347-8 10/12/98
Test: SW846-7000 series AA-GF
Mg8753 M98758-001 ! Thallium ND mg ! Kg g MW.1998.1379-8 1020198
Test: SW846-7471
M98732 M98732-001 ! Mercury ND mg/ Kg | MW.1998.1337-8 10/08/98
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client.  LOS ALAMOS NATIONAL LABS - -~ R
. Not applicable due to sampie dilution
Project: 9809213  FENTON HILL-BURNS SWALE Nt sopicabl doo & 1L sorimty
o . : i
e MS: Matrix Spike o SOLID
QC Group Run ID Result Units Sequence Run Date
Test: SW846-6010 ICP
M98681 Mo8681-006 ‘ Aluminum 1470 (%) Recov MW, 1998.1325-45 10/07/98
M98681-006 Antimony 20 {%) Recov MW.1998.1325-45
M98681-006 Arsenic ; 86 (%) Recov ‘ MW.1998.1325-45
M98681-006 Barium ‘ 101 (%) Recov MW.1998.1325-45
M98681-006 Beryllium ! 90 (%) Recov MW. 1998 1325-45
M98681-006 : Cadmium a3 } (%) Recov 3 MW.1998.1325-45
M98681-006 . Calcium 6280 (%) Recov J MW.1998.1325-45
M98681-006 | Chromium ‘ 90 ; (%) Recov ' MW.1998,1325-45
M98681-006 ? Cobalt 88 (%) Recov ; MW.1998,1325-45
M98681-006 | Copper ! 95 ' (%) Recov : MW.1998,1325-45
M98681-006 l tron ‘ 2180 (%) Recov } MW, 1998.1325-45
M98681-006 | Magnesium 328 ‘ (%) Recov ! MW.1998,1325-45
M98681-006 1 Manganese 167 l (%) Recov f MW.1998.1325-45
M986681-006 ‘ Nickel i 86 | (%) Recov ; MW. 1998, 1325-45
Mg8681-006 i Potassium 274 (%) Recov , MW, 1998.1325-45
M98681-006 1 Selenium ; 98 (%) Recoy | MW.1998.1325-45
M98681-006 ! Silver 84 , (%) Recov ; MW.1998.1325-45
M98681-006 Sodium 93 1 (%) Recov MW.1998,1325-45
M98681-006 r Vanadium 95 (%) Recov MW.1998.1325-45
M98681-006 Zinc 92 | (%) Recov MW, 1998,1325-45
Test: SW846-7000 series AA-FL
M98681 Mg8681-006 < Lead j 100 } (%) Recoy MW.1998.1347-13 10/12/98
Test: SW846-7000 series AA-GF
M98759 M88759-005 ; Thallium ,‘ 91 ; (%) Recov : MW.1998.1379-12 10/20/98
oo MSD: Matrix Spike Duplicate Accuracy S SOLID
QC Group Run ID Result Units Sequence Run Date
Test: SW846-6010 ICP
M98681 Mg8681-007 | Aluminum 933 (%) Recov MW. 1998.1325-46 10/07/98
M98681-007 } Antimony } 25 3 (%) Recov i MW.1998.1325-46
M98681-007 i Arsenic ! 78 ‘ (%) Recov i MW.1998.1325-46
M98681-007 | Barium ‘ 82 (%) Recov ' MW.1998,1325-46
M38681-007 Beryllium ' 84 (%) Recov ‘ MW 1998, 1325-46
M98681-007 Cadmium | 85 (%) Recov | MW.1998.1325-46
Ma8681-007 Calcium 1 703 ; (%) Recov MW.1998.1325-46
M98681-007 Chromium ; 85 (%) Recov MW.1998,1325-46
M98681-007 Cobalt 82 (%) Recov MW.1998.1325-46
M98681-007 ‘ Copper 85 (%) Recov MW.1998.1325-46
Page 4 of 5 Client Reports 2.0 Report Date  10/21/98 11.35:42 AM



Assaigai Analytical Laboratories, Inc.

Quality Control Summa

* explanation of codes

Clientt LOS ALAMOS NATIONAL LABS I _ -
H . D Not applicable due to sample dilution
Project: 9809213  FENTON HILL-BURNS SWALE : ot cpioabia us s WDk prosimty™
MOB6B1 M9B681-007 ‘\1 fron \ 323 ; {%) Recov MW.1998,1325-46 10/07/98
M98681-007 \ Magnesium : 188 i (%) Recov | MW.1998.102546
MS8681-007 i Manganese ' 120 j (%) Recov ! MW.1998.1325-46
M98681-007 N Nickel ‘; 81 ; (%) Recov MW.1998.1325-46
M98681-007 Potassium 155 ‘ (%) Recov MW.1998,1325-46
M98681-007 Selenium 83 (%) Recov T MW.1998.1325-46
M98681-007 Silver 79 (%) Recov MW, 1998 1325-46
M98681-007 Sodium 83 ‘ (%) Recov MW, 1998.1325-46
M98681-007 ‘ Vanadium ‘ %0 : (%) Recov MWV. 1998, 1325-46
M98681-007 ; Zine 3 76 : (%) Recav MW, 1998.1325-46
Test: SW846-7000 series AA-FL
M38EB1 MOBEB1-007 \‘ Lead 84 (%) Recov MW 1998.1347-14 10112/98
Test: SW846-7000 series AA-GF
M9B759 M98759-006 | Thallium } 88 \& (%) Recov ‘ MW.1998.1379-13 10/20/98
Se MSD: Matrix Spike Duplicate Precision <.  SOLID
QC Group Run ID Result Units * Sequence Run Date
Test: SW846-6010 ICP
Mo8e8t M98681-007 Aluminum 45 I (%) RPD i MW.1998 1325-46 10/07198
M98681-007 Antimony 22 ] (%) RPD | MW.1998.132546
M98681-007 J Arsenic 9 (%) RPD . MW.1998,1325-46
M98681-007 ! Barium { 20 (%) RPD ‘; I Mw.1998.1325-46
M98681-007 Beryllium : 7 (%) RPD ; MW.1998.1325-46
M98681-007 Cadmium i 9 (%) RPD MW, 1998 1325-46
M98681-007 : Calcium 160 : (%) RPD MW.1998.1325-46
M98681-007 Chromium 6 : (%) RPD MW.1998 1325-46
M98681-007 Cobalt 7 ‘ (%) RPD ‘ MW.1998.1325-46
M@8681-007 ' Copper " » (%) RPD i MW.1998.1325-46
Mo8681-007 3' Iron 1 148 1 (%) RPD © MW.1998.1325-46
M98681-007 ‘ Magnesium 54 I (%) RPD T MW.1998.132546
M98681-007 w Manganese ' 32 (%) RPD MW.1998.1325-46
M98681-007 Nickel 6 (%) RPD ! MW.1998.1325-46
M98681-007 Potassium ! 55 ; (%) RPD ‘ | MW.1998.1325-46
M98681-007 ; Selenium 16 ‘ (%) RPD : | MW.1998.1325-46
M98681-007 i Silver 6 | (%) RPD MW.1998.1325-46
M98681-007 i Sodium 12 \ (%) RPD § MW, 1998, 1325-46
M38681-007 | Vanadium 6 ; (%) RPD MW.1998.1325-46
M98681-007 | Zinc 18 (%) RPD MW, 1998 1325-46
Test: SW846-7000 series AA-FL
M98681 Mg8681-007 : Lead : 18 (%) RPD MW.1998.1347-14 10/12/98
Test: SW846-7000 series AA-GF
M98759 M98759-006 ! Thallium 1 3 f (%) RPD MW.1998,1379-13 10/20/98
Page 50f 5 Client Reports 2.0 Report Date  10/21/98 11:35:42 AM
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Los Alamos e iy 20,195

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQé&H:98-0232
Mail Stop: K497

Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545 l\

Mr. Roger C. Anderson i@ 0‘\\1\5\0
Environmental Bureau Chief E“q\xof;"zwa\\O“
Oil Conservation Division on oo

New Mexico Energy, Minerals, and Natural Resources Department
2040 South Pacheco St.
Santa Fe, New Mexico 87505

SUBJECT: MINOR MODIFICATION OF GROUND WATER DISCHARGE PLAN
GW-031

Dear Mr. Anderson:

Enclosed please find Los Alamos National Laboratory’s Minor Modification of Ground Water
Discharge Plan GW-031 for the Fenton Hill Geothermal Facility, Sandoval County, New Mexico.
Also enclosed is the required $50.00 filing fee. This minor modification is being submitted to your
agency in accordance with Section 3107.C of the Water Quality Control Commission Regulations
due to the following operational changes which have been implemented, or are being proposed, at

the facility:

1) Discontinuation of the Fenton Hill NPDES Permit No. NM0028576,
2) Installation of an enhanced evaporation system on the 1 MG pond, and
3) The proposed mixing of exempt and nonexempt wastes in the 1 MG pond in accordance

with N.M. Oil Conservation Division’s mixture policy.

If you have any questions concerning this submittal, please feel free to call Bob Beers of my staff at

(505) 667-7969.

JAs i 005 pr3nc

Sincerely,

j muily STV

Steven R. Rae
Group Leader

Water Quality and Hydrology Group




Mr. Anderson . -2- ‘

ESH-18/WQ&H:98-0232

July 20, 1998

RB/1j
Enclosures: a/s

Cy:  J. Peterson, Jemez Ranger District, U.S. Forest Service, Jemez Springs, New Mexico, w/enc.
W. Whatley, Jemez Pueblo, New Mexico, w/enc.
G. Suazo, CIO, w/enc., MS A117
P. Bustamante, NMED/GWQB, Santa Fe, New Mexico, w/enc.
G. Saums, NMED/SWQB, Santa Fe, New Mexico, w/enc.
B. Koch, DOE/LLAAO, w/enc., MS A316
J. Albright, EES-4, w/enc., MS D443
G. Sinnis, P-23, w/enc., MS H803
D. Thomas, P-FM, w/enc., MS D459
J. Thomson, EES-4, w/enc. MS D443
S. Rae, ESH-18, w/enc., MS K497
N. Williams, ESH-18, w/enc., MS K497

WQ&H File, w/enc., MS K497
CIC-10, w/enc., MS A150
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ENCLOSURES

Minor Modification of Ground Water Discharge Plan (GW-031)

Letter from EPA Approving the Discontinuation of NPDES Permit No. NM0028576
Figure 1.0. Schematic of 1 MG Pond Enhanced Evaporation System

Table 1.0. Water Quality Data: GAC Filter Backwash Water

Table 2.0. Water Quality Data: Softener Regeneration Water

Assaigai Analytical Laboratories, Inc. Report: Sample ID Nos. MGRO 5A-11C
Figure 2.0. Schematic of Proposed Mixing of Exempt and Nonexempt Wastes
Figure 3.0. Schematic of 5 MG Pond to 1 MG Pond Piping

Table 3.0. Final Mixture Summary and Estimated Volumes of Exempt and Nonexempt
Wastes




Minor Modification ‘
Ground Water Discharge Plan GW-031

Fenton Hill Geothermal Facility

Los Alamos National Laboratory

Discontinuation of NPDES Permit No. NM0028576

On December 29, 1997, the EPA approved a request by the U.S. Department of Energy and Los
Alamos National Laboratory to discontinue the Fenton Hill Geothermal Site NPDES Permit No.
NMO0028576. Please find the enclosed copy of the EPA approval letter. The Fenton Hill
Geothermal Facility had not discharged through the NPDES outfall since June 1988.

Enhanced Evaporation System

The Fenton Hill Geothermal Facility’s 1 million gallon (MG) pond has been outfitted with an
enhanced evaporation system. Figure 1.0 illustrates the system’s basic configuration. The
evaporation system consists of two segments of 2" PVC pipe, each running the length of the
pond, one on the north side and the other on the south. Adjustable hose nozzles are installed at 10
ft. intervals on the 2" lines; a total of 25 nozzles on each side, 50 in all. The spray from each
nozzle is directed towards the center of the pond at a 45 degree angle. The nozzles are adjusted to
produce a fine mist, maximizing evaporation. All piping and nozzles are contained within the
perimeter of the pond’s liner. A pressure switch has been installed in the pump control circuitry
to shut off the system in the event of a line break or plug. A large duplex basket strainer is
installed near the pump to remove solids. The estimated volume being spayed is approximately 2
gallons per minute (gpm) per nozzle or approximately 100 gpm for the entire system.

The enhanced evaporation system is managed to ensure that wind blown drift does not travel
beyond the perimeter of the pond’s liner. The system is monitored twice daily and as wind
conditions change the nozzles are adjusted to confine any drift to within the pond’s liner. Under
severe wind conditions, the evaporation system will be shut off.

Mixing of Exempt and Nonexempt Wastes

Exempt Wastes. Since 1989, the Fenton Hill Geothermal Facility has retained exclusive use of
the 1 MG pond for the containment of geothermal production fluids. These fluids are exempt
from Resource Conservation and Recovery Act (RCRA) regulation due to a specific exclusion for
geothermal exploration, development, or the production of produced waters and other associated
wastes [40 CFR 261.4(b)(5)]. In September 1997, approximately 675,000 gallons of geothermal
fluids and sludge were removed from the pond and transported off-site for disposal. The pond
had not been cleaned since its construction in 1989.

Currently, geothermal well EE-2 is the only remaining source of geothermal fluids discharging to
the 1 MG pond. All of the facility’s other geothermal wells were plugged and abandoned in
1996. Fluids vented from EE-2 originate from the Phase II geothermal reservoir. Annual venting
volumes from EE-2 have been estimated at approximately 100,000 gallons per year.

July 17, 1998 Page 1 of 1



Minor Modification .
Ground Water Discharge Plan GW-031

Fenton Hill Geothermal Facility

Los Alamos National Laboratory

Mixing of Exempt and Nonexempt Wastes (con’t)

Nonexempt Wastes. Since 1995, the Milagro Project has been using the 5 MG pond at Fenton
Hill for astrophysical research. In December 1995, the Laboratory submitted to the OCD a Notice
of Changed Conditions for Discharge Plan GW-031 (ESH-18/WQ&H:95-0574) which detailed
the modifications made to the 5 MG pond by the Milagro Project. Due to the nature of the
Milagro Project’s research, it is necessary for the water in the pond to be ultra-pure. Fill and
make-up water for the 5 MG pond come from the Fenton Hill facility’s potable water supply well.
In addition, the Milagro Project installed a water treatment system with the following
components: (1) granular activated carbon (GAC) filtration, (2) ion exchange (water softener),
and (3) ultraviolet (UV) disinfection. Maintenance of both the GAC filter and the water softener
result in the generation of wastewater discharges.

The GAC filter requires periodic backwashing to maintain efficient operation. Table 1.0 presents
the analytical results from sampling of the GAC filter backwash water in December 1997. The
sample results show that the GAC filter backwash water is nonhazardous and, with the exception
of boron (B), contains no contaminants at concentrations greater than NM WQCC ground water
standards. The GAC filter is used during both the filling of the pond and during the routine
circulation of pond water. It is estimated that approximately 62,500 gallons of backwash
wastewater (25 backwash cycles @ 2500 gallons per cycle) will be generated when the 5 MG
pond is filled in 1998 and approximately 4,000 gallons per month during subsequent routine
circulation.

The water softener requires periodic regeneration with sodium chloride to maintain efficient
operation. Table 2.0 presents the analytical results from sampling of the softener regeneration
water in December 1997. As expected, the sample results show that the softener regeneration
water contains elevated total dissolved solids (TDS). Softener regeneration is required only
during the filling of the pond. It is estimated that approximately 75,000 gallons of regeneration
wastewater (30 regeneration cycles @ 2500 gallons per cycle) will be generated when the pond is
filled in 1998.

Mixing. As illustrated in Figure 2.0, the Laboratory proposes to mix the Milagro Project’s

nonexempt wastes (softener regeneration wastewater and GAC filter backwash wastewater) with 9
the Geothermal Project’s exempt wastes (geothermal production fluids). Mixing would occur in ‘( d
the Geothermal Project’s 1 MG pond. Figure 3.0 illustrates how an existing 8” buried cast iron /()6
pipe would be used to convey the nonexempt wastes to the 1 MG pond (Note: To control \

corrosion, after the discharge of high TDS water the pipe will be flushed with fresh water). \ ‘ﬁﬁs

July 17, 1998 Page 2 of 2



Minor Modification .
Ground Water Discharge Plan GW-031

Fenton Hill Geothermal Facility

Los Alamos National Laboratory

Mixing of Exempt and Nonexempt Wastes (con’t)

The Laboratory’s proposal to mix nonexempt and exempt waste meets the following two
requirements of the New Mexico Oil Conservation Division’s mixture policy (rev. 9/97):

First, sampling and analysis of the nonexempt portion of the waste, the softener
regeneration wastewater and the GAC filter backwash wastewater, shows that the waste
is nonhazardous (See Table 1.0 and 2.0); and

Second, the total nonexempt portion of the waste constitutes no more than five (5)
percent by volume of the final mixture. Table 3.0 presents an estimate of the volume of
exempt and nonexempt solids that would accumulate in the 1 MG pond if mixing were to
occur for nine years of operation. Using the best information available, the Laboratory
estimates that the final mixture will be 3 percent nonexempt wastes.

(Note: A final mixture based upon the volume of solids in the 1 MG pond, rather than

the combined volume of solids and liquid, is being proposed due to the facility’s
capability to evaporate off the liquid fraction.)

July 17, 1998 Page 3 of 3
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December 29, 1997
REPLY TO: 6WQ-CA

Mr. G. Thomas Todd

Area Manager

Department of Energy

Los Alamos Area Office

Los Alamos, New Mexico 87544

Re: NPDES Permit ho. NM0028576- Dept. Of Energy-Los Alamos
National Laboratory, Fenton Hill Geothermal Site

Dear Mr. Todd:

In accordance with your request on file in this office that
the referenced NPDES Permit No. NM0028576 be discontinued, you
are hereby notified that the permit has been dlscontlnued.

Any resumption of the discharge without a permit will be
unlawful. Should you again propose to discharge any pollutant
from this facility to waters of the United States, it will be
necessary to file a new application at least 180 days in advance
of the proposed discharge. Any permit issued as a result of such
reapplication will contain conditions and limitations consistent
with the situation, and the law and the regulations in effect at
the time of reissuance, irrespective of any previously issued
permit.

If you have any questions, please contact Wilma Turner at
the above address or telephone (214) 665-7516.

Sincerely yours,

-

Jack V. Ferguson, P.E.
Chief
NPDES Branch (6WQ-P)

cc: New Mexico Environment Department

Mr. Mike Saladen

University of California
Management Contractor for Operatlon
Los Alamos National Laboratory

Los Alamos, New Mexico 87545
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Minor Modification 7/8/98
Ground Water Discharge Plan GW-031
Fenton Hill Geothermal Facility

Milagro Project at Fenton Hill
Water Quality Data: GAC Filter Backwash Water
Sample Date: 12/12/97
Sample Type: total, unfiltered
Sample ID No.: MGRO-5A, 7A, 8A, 9A, 9B, 10A, and 10B

40 CFR 261 TCLP
Concentration Limits NM WQCC 3103. Ground Water
Analyte Results (mg/L) (mg/L) Standards (mg/L)
Al <0.5 5.0
As <0.06 5.0 0.1
Ba 0.06 100.0 1.0
Be <0.004
B 12 0.75
Cd <0.008 1.0 0.01
CN <0.02 0.2
Cr <0.04 5.0 0.05
Co <0.01 0.05
Cu <0.04 1.0
Fe 0.6 1.0
Hg <0.0002 0.2 0.002
Pb <0.06 0.4 0.05
Mn <0.01 0.2
Mo <0.02 1.0
Ni <0.04 0.2
Se <0.005 1.0 0.05
Ag <0.02 5.0 0.05
Tl <0.3
U 0.0049 5.0
Zn 03 10.0
Nitrate-N <0.2 10.0
pH (standard units) 74 between 6 and 9
TDS 422 1000.0
TSS 9
Chloride 67.7 250.0
Fluoride <0.5 1.6
Sulfate 12.7 600.0
Semi-volatiles
SW846-8270 Non-detect
Volatiles
SW846-8240 Non-detect
Los Alamos Table 1.0

National Laboratory



| Minor Modification 7/8/98
| Ground Water Discharge Plan GW-031
Fenton Hill Geothermal Facility
|
Milagro Project at Fenton Hill
Water Quality Data: Softener Regeneration Water
Sample Date: 12/12/97
Sample Type: total, unfiltered
Sample ID Nos.: MGRO-11A, 11B, and 11C
\
40 CFR 261 TCLP
Concentration Limits NM WQCC 3103 Ground Water
Analyte (Sample ID No.) Results (mg/L) (mg/L) Standards (mg/L)
TDS (11A) 422 NA 1,000
TDS (11B) 9,930 NA 1,000
TDS (11C) 12,550 NA 1,000
i
|
NOTES:

Softner backwash cycle took 85 minutes to complete. Sample 11A was collected 3 minutes into the cycle, 11B was collected 25 minutes in the

cycle, and 11C was collected S5 minutes into the cycle.

Los Alamos
National Laboratory

Table 2.0




Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

sampi, MGR ' . = wemx  WATER _COMP.-
Collect Fra QC Group Analyte : Result

- # Run Date

Units Limit * Run Gro

1212/97 9712126-02A Cyanide 002 W.1997.1027 - 10 12/17/97

e

Collect  Fraction - _# Run Date

16 12/16/97

\ 12/12/97  9712126-03A
I

Run Date

Collect Fraction

'
H

Units Limit Run Group

12/12/97 9712126-04A WPH-573 MT.1987.446 - 4 12/13/97

12/12/97  9712126-04A

WTDS-435 Total Dissolved Solids

Total Suspended Solids

MT.1997.476 12/16/97

12/17/97

12/12/97  9712126;04 Wo7543 Chiloride MW.1997.1025
Wg7543 Fiuoride MW 19971025

wWo7543 | Sulfate 13.0 mg/L 0.5 MW.1997.1025 - 13

12/16/97

clie
Samplet

Collect Fraction

AR 5

QC Group Analyte Resuit Units Limit * Run Group -_# Run Date
* 1212/97 9712126-05A MT.1998.91 | Uranium, total N MT.1998.91 - 2 01/09/98
12/12/97 9712126-05A  M97914 | Molybdenum | <0.02 mg/L | 002 MW.1997.1044 - 12 12/23/97
i M97914 | Selenium } < 0.005 mg/L 0.005 ' MW.1998.6 - 15 01/05/98
1212/97 9712126-05A  MO7927 Alurminum i T <05 mg /L 05 MW.1998.1 - 23 12/31/97
M97927 i Arsenic : <0.06 mg/L | 006 MW.1998.1 - 23
Mo7927 | Barium 1 0.06 © mg/L | 0.01 MW.1998.1 - 23
! Mg7927 | Beryllium | <0.004 Tmg/L 0.004 MW.1998.1 - 23
! Mg7927 Boron : 12 mg /L 0.1 MW.1998.21 - 23 01/06/98
Me7927 | Cadmium ‘ <0.008 . mg/L 0.008 MW.1998.1 - 23 12/31/97
Mo7927 | Chromium : <004 mg/L . 004 MW.1998.1 - 23
Me7927 ‘ Cobalt ‘ <0.01 T mg/L ' 0.01 MW.1998.1 - 23
Mo7927 | Copper g <0.04 mg/L :  ©0.04 MW.1998.1 - 23
M97927 Iron ' 06 mg/L ¢ 02 MW.1998.21 - 23 01/06/98
Mo7927 | Lead j <0.06 mg /L 0.06 MW.1998.1 - 23 12/31/97
M97927 . Manganese 0 <0.010 mg /L 0.01 MW,1998.1 - 23
M7927 Nickel <0.04 mg /L 0.04 MW.1688.1 - 23
M97927 Silver ‘ <0.02 mg /L 0.02 MW.1998.1 - 23
Mo7927 | Thallium <03 mg /L 03 MW.1998.1 - 23
Mo7927 Zinc 0.3 mg /L 01 B MW.1998.21 - 23 01/06/98
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Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client. LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

12/12/97 9712126-05A W97543 MW.1997.1025 - 8 12/16/97

12/12/97 9712126-05A  M97925 ' Mercury ; <0.0002 " mg/L . 00002 MW.1997 1051 - 14 12/24/97

Sample

o

Collect Fraction QC Group Analyte Result Units Limit * Run Group - # Run Date

12/12/97 9712126-Q7A Wg7547 MW.1997.1027 - 11 12117197

Collect Fraction QC Group Analyte Result Units Limit * Run Group - # Run Date
1201297 9712126.08A  WPH-573 - pH r 74 units 01 . MT 1997446 - 1 12113197
12/12/97 9712126-08A  WTDS-435 . Total Dissolved Solids : 422 1 omg/L 10 MT.1997.476 - 7 12/16/97

WTSS-494 | Totai Suspended Solids 9.0 PomgiL 4 T MT.1997.469 - 8 12/17/97

12/12/97 9712126-08A W97543 : Chioride | 67.7 ‘ - mg/L 0.5 MW.1997.1025 - 23 12/16/97
wWa7543 \ Fluoride ! <0.5 Comg/L 0.5 MW.1997.1025 - 7
W97543 1 Sulfate ! 12.7 pomg/L 0.5 . MW.1997.1025 - 7

C

S

5

ollect  Fraction QC Group Analyte Result Units Limit * Run Group - # Run Date
12/12/97 9712126-09A X97468 | 1,2,4-Trichlorobenzene ' ! ( <22 | ug/L . 1 XG.1997.373 - 10 12/19/97
Xg7468 | 1,2-Dichlorobenzene \ <22 "~ ug/L 1 XG.1997.373 - 10
X97468 | 1,3-Dichlorobenzene <22 boug/t 1 ‘ XG.1997.373 - 10
X97468 1,4-Dichlorobenzene ‘ <22 ©ooug/L 1 XG.1997.373 - 10
X97468 1-Methylnaphthatene i <22 ug/L 1 XG.1997.373 - 10
X97468 : 2,3,4 6-Tetrachlorophenol ‘ <110 Coug/t 50 XG.1897.373 - 10
X97468 2,4,5-Trichlorophenol i <22 " oug/L 10 XG.1997.373 - 10
X97468 | 2,4 6-Trichloropheno! . <22 ug/L 10 - XG.1997.373 - 10
X97468 \' 2,4-Dichlorophenol <22 ug/L 10 XG.1997.373 - 10
X97468 1 2,4-Dimethylphenol , <22 ooug/L o 1 XG.1997.373 - 10
X97468 | 2,4-Dinitrophenol ; <110 ‘ ug/L 50 XG.1997.373 - 10
X97468 r 2,4-Dinitrotoluene ‘ <22 ;oug/L 10 X(G.1997.373 - 10
X97468 i 2,8-Dinitrotoluene <22 Poougl/Lo 10 ) XG.1997.373 - 10
X97468 2-Chioronaphthalene i <22 | ug/L 1 ' XG.1997.373 - 10
X97468 2-Chlorophenol | <22 I ugrL 1 XG.1997.373 - 10
X97468 2-Methyinaphthalene \ <22 ug/L 1 XG.1997.373 - 10
X97468 | 2-Methylphenol ? <22 ug/L 1 XG.1997.373 - 10
X97468 | i 2-Nitroaniline 1 <22 ioug/l I XG.1997.373 - 10
X97468 ¢ 2-Nitrophenol ccc : <22 ug/L 1 10 B XG.1997.373 - 10
X97468 3+4 Methylphenol <22 Tug/l 1 XG.1997.373 - 10
X97468 3,3"Dichiorobenzidine i <22 ug/L 10 XG.1997.373 - 10
X97468 3-Nitroaniline ; <22 Coug/l 10 XG.1997.373 - 10
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Assaigai Analytical Laboratories, Inc.

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS

Project: 9712126 FENTON HILL

12/12/97 98712126-09A X97468 4,6-Dinitro-2-methylphenol <22 ug/L 10 XG.1997.373 - 10 12/19/97
X97468 4-Bromophenyl-phenylether <22 wg/t 1 XG.1997.373 - 10
X97468 4-Chloro-3-methylphenol <22 ug /L I XG.1997.373 - 10
xgraes 4-Chloroaniline <22 ug /L 10 XG.1997.373 - 10
X97468 4-Chlorophenyl-phenylether ; <22 ug/L 1 XG.1997.373 - 10
X97468 4-Nitroaniline f <22 ug/L 10 XG.1997.373 - 10
X97468 | 4-Nitrophenot ‘; <44 ug/L 20 XG.1997.373 - 10
X97468 Acenaphthene <22 ug/L 1 XG.1997.373 - 10
X97468 Acenaphthylene : <22 ug/L 1 XG.1997.373 - 10
X97468 Aniline ‘\ <22 ug/L 10 XG.1997.373 - 10
X97468 7 Anthracene <22 ug/L 1 XG.1997.373 - 10
X97468 ! Azobenzene&1,2-Diphenylhydrazine \ <22 ug/t 1 XG.1997.373 - 10
X97468 f Benzo (a) anthracene <22 ug/L 1 XG.1997.373 - 10
X97468 Benzo(a)pyrene ; <22 ug/L 1 XG.1997.373 - 10
X97468 . Benzo(b & k)flucranthene j <22 ug/L 1 XG.1997.373 - 10
X97468 | Benzo(g.h,i)perylene ‘ <22 ug/L 10 XG.1997.373 - 10
X97468 Benzoic acid ; <220 ug/L 100 XG.1997.373 - 10
X97468 | Benzyl alcohol <110 ug/L 50 XG.1997.373 - 10
X97468 r bis (2-Chloroethyi) ether <2.2 ug/L 1 XG.1997.373 - 10
X97468 bis(2-Chloroethoxy)methane <22 ug/L 1 XG.1997.373 - 10
X97468 bis(2-Chloroisopropyl)ether <22 ug/L 1 XG.1997.373 - 10
X97468 bis(2-Ethylhexyl)phthalate <22 ug/L 10 XG.1997.373 - 10
X97468 Butylbenzylphthaiate . <22 ug/L 1 XG.1997.373 - 10
X97468 i Chrysene <22 ug/L 1 T XG.1997.373 - 10
X97468 | di-n-Butylphthalate <22 ug/L 10 XG.1997.373 - 10
X97468 di-n-Octylpthaiate <22 ug/L 10 XG.1997.373 - 10
X97468 | Dibenz(a,h)anthracene <22 ug/L 0 XG.1997.373 - 10
X97468 | Dibenzofuran <22 ug /L T XG.1997.373 - 10
X97468 Diethylphthalate i <22 ug/L 1 XG.1997.373 - 10
X97468 Dimethylphthalate <22 ug/L 1 XG.1997.373 - 10
X97468 Fluoranthene <22 ug/L 1 XG.1997.373 - 10
X97468 Fluorene | <22 ug/L 1 XG.1997.373 - 10
X97468 Hexachlorobenzene : <22 ug/L 1 XG.1997.373 - 10
X97468 Hexachlorobutadiene <22 ug/L 1 XG.1997.373 - 10
Xg7468 | Hexachlorocyciopentadiene <110 ug/L 50 XG.1997.373 - 10
X97468 ; Hexachloroethane <22 ug/L 1 XG.1997.373 - 10
X97468 7 Indeno(1,2,3-cd)pyrene <22 ug/ L 10 XG.1997.373 - 10
X97468 | Isophorone <22 ug/L ' XG.1997.373 - 10
X97468 i n-Nitroso-di-n-propytamine I <22 ug/L 1 XG.1997.373 - 10
X97468 T n-Nitroso-dimethyl-amine | <22 ug /L 10 XG.1997.373 - 10
X97468 \P n-Nitrosodiphenytamine <22 ug/L 1 XG.1997.373 - 10
X97468 ‘ Naphthaiene <22 ug/L 1 T XG.1997.373 - 10
X97468 Nitrobenzene ; <22 ug/L 1 XG.1997.373 - 10
Xg7468 Pentachlorophenol <22 ug /L 10 XG.1997.373 - 10
X97468 Phenanthrene i <22 ug/L 1 XG.1997.373 - 10
X97468 Phenol <22 ug/L 10 XG.1997.373 - 10
X97468 Pyrene <22 ug /L ' XG.1997.373 - 10
X97468 Pyridine <22 ug/L 10 XG.1997.373 - 10
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Assaigai Analytical Laboratories, inc. .

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS
Project. 9712126 FENTON HILL

QC Group Analyt Result Units Limit * Run Group - # Run Date

12/12/97 9712126-10A X97468 1,2.4-Trichlorobenzene <20 Coug/L o 1 XG.1997.373 - 11 12/19/97
X97468 1,2-Dichlorobenzene ‘ <20 " ug/L 1 XG.1997.373 - 11
Xo7468 | 1,3-Dichlorobenzene _: <20 " ug/L 1 XG.1997.373 - 11
X97468 | 1.4-Dichiorobenzene 1‘ <20 Coug/L T XG.1997.373 - 11
X97468 1-Methylnaphthalene i <20 .oug/b 1 XG.1997.373 - 11
X97468 2,3,4,6-Tetrachlorophenol ‘ <100 ug/L | 50 XG.1997.373 - 11
X97468 2,4 5-Trichiorophenol \ <20 ©ougllo 10 XG.1997.373 - 11
X97468 | 2,4,6-Trichlorophenol ! <20 ~ug/t | 10 XG.1997.373 - 11

— | ‘
Xg7468 | 2,4-Dichlorophenol ! <20 .oug/L 10 . XG.1997.373 - 11
X97468 ! 2,4-Dimethylpheno! ‘\ <20 ©oougfL 1 XG.1997.373 - 11
X97468 ‘ 2,4-Dinitrophenol ! <100 Coug/L i 50 . XG.1897.373 - 11
X97468 ‘ 2,4-Dinitrotoluene <20 oug/l 10 XG.1997.373 - 11
X97468 | 2,6-Dinitrotoluene i <20 "oug/L 10 * XG.1997.373 - 11
X97468 ‘l 2-Chioronaphthalene <20 ug/L 1 XG.1997.373 - 11
X97468 2-Chiorophenol i <20 . ug/L ! 1 XG.1997.373 - 11
X97468 \‘ 2-Methylnaphthalene 4 <20 ug/L 1 : . XG.1997.373 - 11
X97468 w{ 2-Methylphenol <20 ug/L | 1 3 XG.1997.373 - 11
X97468 | 2-Nitroaniline <20 I ug/L | 10 P XG.1997.373 - 11
X97468 | 2-Nitrophenot ccc ; <20 ©ooug/l 10 ‘ XG.1997.373 - 11
X97468 3+4 Methylphenol i <2.0 ug/L 1 o XG.1997.373 - 11
X97468 3,3-Dichlorobenzidine 1 <20 Coug/L ! 10 XG.1997.373 - 11
X97468 ; 3-Nitroaniline : <20 Ioug/L 10 - XG.1997.373 - 11
X97468 i 4,6-Dinitro-2-methyiphenoi <20 Cooug/L 10 ' X(G.1997.373 - 11
X97468 : 4-Bromophenyl-phenylether : <2.0 ug/t | 1 XG.1997.373 - 11
X97468 | 4-Chloro-3-methyiphenol <20 ©ooug/L 10 XG.1997.373 - 11
X97468 | 4-Chloroaniline ‘ <20 . oug/L 10 } XG.1997.373 - 11
X97468 ! 4-Chlorophenyl-phenylether % <20 ©oug/L 1 XG.1997.373 - 11
X97468 ‘\ 4-Nitroaniline <20 ug/L 10 XG.1897.373 - 11
xo7468 | 4-Nitrophenol ; <a /L T 20 XG.1957.373 - 11
X97468 | Acenaphthene <20 ,ug/L ‘ 1 XG.1997.373 - 11
X97468 | Acenaphthylene <20 Coug/t o 1 ) XG.1997.373 - 11
X97468 Aniline ! <20 TTagiL i 10 XG.1997.373 - 11
X97468 Anthracene , <20 " oug/L 1 XG.1997.373 - 11
X97468 Azobenzene&1,2-Diphenyihydrazine <20 ‘ ug/t 1 o XG.1987.373 - 11
X97468 ! Benzo (a) anthracene <20 . oug/L 1 : XG.1997.373 - 11
X97468 | Benzo(a)pyrene i <20 " oug/L 1 XG.1997.373 - 11
X97468 ‘} Benzo(b & K)fiuoranthene | <20 coougiL 3 ! : XG.1997.373 - 11
X97468 | Benzo(g,h,i)perylene <20 L oug/L 10 XG.1997.373 - 11
X97468 | Benzoic acid <200 ~ug/L 100 - XG.1997.373 - 11
X97468 | Benzyl alcohol ' <100 Pougfl 50 ) XG.1997.373 - 11
X97468 bis (2-Chloroethyl) ether <20 " ug/L 1 ] : XG.1997.373 - 11
X97468 : bis(2-Chloroethoxy)methane <2.0 - oug/L 1 ' XG.1997.373 - 11
X97468 ‘ bis(2-Chioroisopropylether : <20 oougl/L 1 XG.1997.373 - 11
X97468 bis(2-Ethylhexyl)phthaiate <20 Cougil | 10 ‘ XG.1997.373 - 11
X97468 Butylbenzylphthalate : <20 "oug/b ! 1 ) XG.1997.373 - 11
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12/12/97 9712126-10A X97468 Chrysene ’ <20 ug/L 1 XG.1997.373 - 11 12/19/97
X97468 . di-n-Butylphthalate ‘ <20 ug /L 10 XG.1997.373 - 11
X97468 di-n-Octylpthalate <20 ug/ L 10 XG.1997.373 - 11
xo7468 Dibenz(a,h)anthracene <20 ug /L 10 XG.1997.373 - 11
X97468 Dibenzofuran <20 ug/L 1 XG.1997.373 - 11
X97468 : Diethylphthalate : <20 ooug/L 1 XG.1997.373 - 11
X97468 Dimethyiphthalate ‘ <20 Cooug/L 1 XG.1997.373 - 11
X97468 Fluoranthene i <20 Pooug/b 1 XG.1997.373 - 11
X97468 ! Fluorene ; <20 oougl/L ; 1 ‘ XG.1997.373 - 11
X97468 Hexachiorobenzene A <20 T ug/l 1 ‘ XG.1997.373 - 11
X97468 Hexachlorobutadiene \ <2.0 ug/L 1 XG.1997.373 - 11
X97468 | Hexachlorocyclopentadiene 3 <100 Tug/C 50 1 XG.1997.373 - 11
X97468 Hexachloroethane <20 : ug/L 1 ' XG.1997.373 - 11
X97468 L Indeno(1,2,3-cd)pyrene | <20 | oug/L ] 10 ‘ XG.1997.373 - 11
X97468 Isophorone i <20 I ug/t 1 ) XG.1997.373 - 11
X97468 n-Nitroso-di-n-propylamine ‘ <2.0 ©ougl/lL 1 XG.1997.373 - 11
X97468 n-Nitroso-dimethyl-amine | <20 ioug/L 10 ‘ XG.1987.373 - 11
X97468 n-Nitrosodiphenylamine ; <20 ioug/L ! 1 XG.1997.373 - 11
X97468 Naphthalene ' <20 w1 XG.1997.373 - 11
X97468 Nitrobenzene <20 Poug/L 1 ? XG.1997.373 - 11
X97468 | Pentachiorophenol ! <20 \ ug/t } 10 : XG.1997.373 - 11
X97468 { Phenanthrene i <20 ug/L 1 ‘ XG.1997.373 - 11
X97468 ‘ Phenot | <20 . ug/L ‘ 10 ) XG.1997.373 - 11
X97468 : Pyrene ‘ <20 T ugiL 1 XG.1997.373 - 11
X97468 Pyridine <20 ©ougl/L 10 XG.1997.373 - 11
fo -
Sap"lpl: e 2 : o P :
* Collect Fraction QC Group Analyte Result Units Limit * Run Group - # Run Date
12/12/87 9712126-11A X97483 11 Dichloroethane ' <1.0 . ug /L 1 XG.1997.380 - 7 12/24/97
X97483 1,1 Dichloroethene <1.0 1 ug/L ! 1 XG.1997.380 - 7
X97483 | 1.1.1 Trichioroethane <10 Poug/L 1 XG.1997.380 - 7
X97483 | 1,1,1,2 Tetrachloroethane ; <10 ©ougl/L 1 ‘ XG.1997.380 - 7
X97483 ! 1,1,2 Trichloroethane ‘ <1.0 ug/L | 1 .o XG.1997.380 - 7
X97483 1,1,2,2 Tetrachloroethane | <10 T XG.1997 380 - 7
X97483 1,2 Dibromoethane (EDB) i <1.0 ©oug L 1 XG.1997.380 - 7
X97483 1,2 Dichlorobenzene 1 <10 Cooug/L 1 XG.1997.380 - 7
X97483 1,2 Dichioroethane | <10 Tugi/tL 1 XG.1997.380 - 7
X97483 1,2 Dichloropropane <10 Cooug/l 1 X(G.1997.380 - 7
X97483 1,2,3 Trichloropropane < <1.0 ug/t : 1 XG.1997.380 - 7
X97483 1.3 Dichlorobenzene ' <1.0 ioug/L 1 XG.1997.380 - 7
X97483 ! 1,4 Dichloro-2-butene <10 ug/L 10 XG.1997.380 - 7
X97483 1.4 Dichlorobenzene <10 i ug/L | 1 — XG.1997.380 - 7
X97483 2-Butanone (MEK) <50 ug/L 5 XG.1997.380 - 7
X97483 : 2-Chloroethylvinylether <5.0 ug/L 5 XG.1997.380 - 7
X97483 2-Hexanone (MBK) : <5.0 ~ug/t 5 XG.1997.380 - 7
X97483 4-Methyl-2-pentanone (MIBK) . <50 " oug/L 5 XG.1997.380 - 7
X97483 Acetone ‘ <50 ug/L 5 XG.1997.380 - 7
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12/42/97 9712128-11A

X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483

.

i

Acrolein <20 ug/L 20 XG.1997.380

! Acrytonitrile <20 ug/L 20 XG.1997.380

' Benzene <10 ug/t 1 ) X(G.1997.380

jF Bromodichloromethane <1.0 ug/L 1 XG.1987.380

‘ Bromoform <10 ug/L 1 X(G.1997.380

| Bromomethane <50 ug/L 5 XG.19987.380

: Carbon disulfide <50 ug/t 5 XG.1997.380
Carbon tetrachioride <10 ug/L 1 XG.1997.380 -

Chiorobenzene <1.0 ug/L 1 XG.1997.380

X Chiorodibromomethane <1.0 ug/t 1 XG.1997.380

| Chloroethane <50 ug/L 5 XG.1997.380

| Chloroform <10 ug/L 1 XG.1997.380

\ Chloromethane <50 ug/L 5 XG.1997.380

j cis-1,2 dichloroethene <10 ug/L 1 XG.1997.380

cis-1,3 dichloropropene <1.0 ug/L 1 X(G.1997.380

Dibromomethane <10 . oug/L 1 XG.1997.380

Ethyi methacryiate <50 ©ooug/L 5 X(G.1997.380

Ethylbenzene <1.0 Coug/iL 1 XG.1997.380

Freon 113 <50 ug/L 5 XG.1997.380

Freon 12 <10 " oug/L 10 XG.19897.380

lodomethane <50 w ug/L 5 XG.1997.380

Methyl t-butyl ether (MTBE) <1.0 ‘ ug/L 1 XG.1997.380

Methylene chioride <10 Cooug/L 10 XG.1997.380

o-Xylene <10 ‘ ug/L 1 ‘ XG.1997.380

p/m Xylenes <20 ug/L 2 XG.1997.380

Styrene <1.0 ug/L 1 XG.1997.380

| t-1,2 Dichloroethene <10 ug/L 1 XG.1997.380
j t-1,3 Dichloropropene <1.0 ug/L 1 XG.1997.380 -

i Tetrachioroethene <1.0 o oug/L 1 XG.1997.380
; Toluene <1.0 T ugrL 1 XG.1997.380 -

Trichloroethene <10 ©oug/L 1 XG.1997.380

Trichlorofluoromethane <50 ug/L 5 XG.1997.380

Vinyl acetate <5.0 ug/L 5 XG.1997.380

Vinyt chloride <50 ug /L 5 XG.1997.380

* Run Group -_# Run Date

NONON N N N N N N N N N N N N N N N N N NN N N N N N NN N N N N~

12/24/97

Collect Fraction QC Group Analyte Result Units Limit
12/12/87 9712126-12A X97483 1,1 Dichloroethane <1.0 gll_ 1 X(G.1997.380 - 8 12/24/97
X97483 1,1 Dichloroethene <1.0 ug/L 1 X(G.1997.380 - 8
X97483 1,1,1 Trichloroethane <1.0 ug/L 1 X(G.1997.380 - 8
X97483 | 1,1,1,2 Tetrachloroethane <10 ug/L 1 X(G.1997.380 - 8
X97483 ‘ 1,1,2 Trichioroethane <1.0 ug/L 1 XG.1997.380 - 8
X97483 | 1,1,2,2 Tetrachloroethane <1.0 ug/L 1 XG.1997.380 - 8
X97483 E 1,2 Dibromoethane (EDB) <1.0 ug/L 1 XG.1997.380 - 8
X97483 | 1,2 Dichlorobenzene <1.0 ug/L 1 XG.1997.380 - 8
X97483 1.2 Dichloroethane <1.0 ug/L 1 XG.1997.380 - 8
X97483 1,2 Dichloropropane <1.0 ug/L 1 XG.1997.380 - 8
Page 7 of 12 Coyote Reports ver 1.0/971212 Report Date 1/14/98 5:13:29 PM



Client:  LOS ALAMOS NATIONAL LABS
FENTON HILL

Project: 9712126

Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

12/12/97 9712126-12A

Collect Fraction

12/12/97 9712126-13A

X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
Xg7483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X987483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483

R

QC Group

WTDS-435

1,2,3 Trichioropropane <1.0 ug/L 1 XG.1997.380 - 8 12/24/97
; 1,3 Dichlorobenzene <10 ug /L 1 XG.1997.380 - 8
' 1,4 Dichloro-2-butene <10 ug/L 1 XG.1997.380 - 8
1,4 Dichiorobenzene <1.0 ug/L T XG.1997.380 - 8
2-Butanone (MEK) <50 ug/L s XG.1997.380 - 8
| 2-Chioroethylvinylether <50 ug /L 5  XG.1997.380 - 8
f 2-Hexanone (MBK) <50 ug/L 5 XG.1997.380 - 8
: 4-Methyl-2-pentanone (MIBK) <50 ug/L 5 XG.1997.380 - 8
[ Acetone <5.0 ug/L 5 XG.1997.380 - 8
; Acrolein <20 ug/L 20 XG.1997.380 - 8
i Acrylonitrile | <20 ug/L 20 XG.1997.380 - 8
Benzene <10 ug/L 1 XG.1997.380 - 8
! Bromodichloromethane | <10 ug/L 1 XG.1997.380 - 8
f Bromoform | <1.0 ug/L 1 XG.1997.380 - 8
Bromomethane <50 ug/L 5 XG.1997.380 - 8
Carbon disulfide “ <50 ug/L 5 XG.1997.380 - 8
I Carbon tetrachioride i <10 ug/L 1 XG.1997.380 - 8
Chlorobenzene 4\ <1.0 ug/L 1 , XG.1997.380 - 8
Chlorodibromomethane g <10 ug /L 1 L XG.1997.380 - 8
Chloroethane Jq <50 ug/L 5 XG.1997.380 - 8
: Chioroform 1 <10 ug/t 1 XG.1997.380 - 8
[ Chloromethane ; <50 ug /L 5 XG.1997.380 - 8
j cis-1,2 dichloroethene § <1.0 ug/L 1 XG.1997.380 - 8
| cis-1,3 dichloropropene <1.0 ug/L 1 XG.1997.380 - 8
: Dibromomethane <10 ug/L 1 XG.1997.380 - 8
1 Ethyl methacrylate <50 ug/L 5 XG.1997.380 - 8
! Ethylbenzene <1.0 ug/L 1 XG.1997.380 - 8
: Freon 113 : <5.0 ug/L 5 XG.1997.380 - 8
| Freon 12 i <10 ug/L 10 X(.1997.380 - 8
lodomethane ' <50 ug/L 5 XG.1997.380 - 8
: Methyl t-butyl ether (MTBE) <1.0 ug/L 1 XG.1997.380 - 8
% Methylene chioride <10 ug/L 10 XG.1997.380 - 8
o-Xylene <10 ug/L 1 XG.1997.380 - 8
p/m Xylenes <20 ug/L 2 XG.1997.380 - 8
1 Styrene <1.0 ug/L 1 XG.1997.380 - 8
o t-1,2 Dichloroethene <1.0 ug/L 1 XG.1997.380 - 8
ﬁ t-1,3 Dichloropropene <10 ug/L 1 X(G.1997.380 - 8
[ Tetrachioroethene ‘ <1.0 ug/tL 1 XG.1997.380 - 8
! Toluene L <1.0 ug/L 1 XG.1997.380 - 8
i Trichloroethene 1 <10 ug/L 1 XG.1997.380 - 8
Trichlorofluoromethane | <50 ug/L 5 X(.1997.380 - 8
! Viny! acetate ! <50 ug/L 5 XG.1997.380 - 8
Vinyl chloride <5.0 ug/L 5 X(G.1997.380 - 8

Total Dssolved Solids

Limit

* Run Group - _# Run Date

MT.1997.476 - 8 12/18/97

Page 8 of 12

Coyote Reports

ver 1.0/971212

Report Date 1/14/98 5:13.30 PM



Assaigai Analytical Laboratories, inc. .

Certificate of Analysis

Client:  LOS ALAMOS NATIONAL LABS
FENTON HILL

Project. 9712126

Collect Fraction QC Group

12/12/97 9712126-14A WTDS-435

12/12/97 9712126-15A  WTDS-435

12/12/97

12/12/97

12/12/97 9712126-16A M97927
M97927
Mg7927
M97927
M97927
M97927
M97927
M97927
M97927
Mg7927
Mma7927
Ma7927
Me7927
Ma7927
Mo7927
Mg7927

12/12/97 9712126-16A M9792§

Cliént
Sample! .

QC Group

Collect

W97547

12/12/97

Collect Fraction C Gr

12/12/97 9712126-18A W97543

Collect Fraction QC Group

i
|
|

Result
160 serie

* Run Group - # Run Date

MT.1997.476 - 9 12/16/97

et e TE f( -

* Run Group - # Run Date
MT.1997.476 - 10 12/16/97

Molybdenum

.1997.1044

Selenium MW.1998.6

! ‘ A MW.1998.1
: \ Arsenic <0.06 mg/ L/ 0.06 MW.1998.1
T NGt | <0.01 A, ML . oot MW 1998 1
Be&m@y ‘ <0004 \ 7\;/6g it 0.004 MW.1998.1
1 Boron\ ‘ 14 M/ mg /L 0.1 MW.1998.21
] Cadmium \ i < o.oos'/ mg/L 0.008 MW.1998.1
B Chromium \ ; <o/o( mg/L 0.04 MW.1998.1
Cobalt \ /0_01 mg /L 0.01 MW.1998.1

Copper < 0.04 mg/L 0.04 MW.1998.1

Iron / <02 mg /L 0.2 MW.1998.21

Lead / ‘ <M& . mg/L 0.06 MW.1998.21

Manganese / ' <0.010 mg/L 0.01 MW.1988 1

Nickel/ <0.04 0.04 MW.1998.1

‘ s|/|uer’ <0.02 0.02 MW.1998 1
| /’ﬁanium <03 0.3 MW.1998 1
Zinc MW.1988.21

MW.1997.1051

Result

450

Nitrate, Nitrogen

13
16

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

Run Date

01/09/98

12/23/97
01/05/98

12/31/97

01/06/98
12/31/97

01/06/98

12/31/97

01/06/98

12/24/97

Run Group - #

MW.1997.1025 - 18

Run Date

1217/97

Run Date

12/16/97

Page 9 of 12
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Minor Modification
Ground Water Discharge Plan GW-031
Fenton Hill Geothermal Facility

FINAL MIXTURE SUMMARY: 1 MG Pond: 1998-2006'

Total Estimated Nonexempt Solids (ft*) 106
Total Estimated Exempt Solids (ft’) 4,184
Percent of Final Mixture that is Nonexempt 3%

7/16/98

Milagro Project Nonexempt Wastes: Softener Regeneration & GAC Filter Backwash Wastewater

Wastewater Wastewater Volume Total Solids Total Solids
Years Source Volume (gal) (liters) TDS (mg/L) TDS (kg) TSS (mg/L) TSS (kg) TSS+TDS (kg) Volume (ft*)?
1998 GAC Filter 78,500 297,123 422 125 9 3 134 3
1998 Softener 75,000 283,875 12,550 3,563 9 3 3,572 88
1999 GAC Filter 48,000 181,680 422 77 9 2 78 2
2000 GAC Filter 48,000 181,680 422 77 9 2 78 2
2001 GAC Filter 48,000 181,680 422 77 9 2 78 2
2002 GAC Filter 48,000 181,680 422 77 9 2 78 2
2003 GAC Filter 48,000 181,680 422 77 9 2 78 2
2004 GAC Filter 48,000 181,680 422 77 9 2 78 2
2005 GAC Filter 48,000 181,680 422 77 9 2 78 2
2006 GAC Filter 48,000 181,680 422 77 9 2 78 2
Estimated volume of nonexempt solids after 9 years of operation (ft) 106

Geothermal Project Exempt Wastes: 1 MG Pond*

Wastewater Wastewater Volume Solids Volume ~ Selids Volume
Year Source Volume (gal) (liters) % Solids (gal) ft?)
2006 Geothermal 25,000 94,625 20 18,925 2,536
Geothermal 650,000 2,460,250 0.5° 12,301 1,648
Estimated volume of exempt solids after 9 years of operation (ft*) 4,184

NOTES:
! Final mixture is based upon nine years of operation.
*Weight-to-volume conversions are based upon an estimated solids weight of 90 Ibs/ft"

*A percent solids of 0.5% is equivalent to a TDS/TSS concentration of 5,000 ppm. Analysis of the 1 MG pond water on 5/5/97 showed a TDS concentration of 5,034 ppm.
*The estimated volume of solids in the 1 MG pond in the year 2006 are based upon the volume of solids removed during pond cleaning in Sept., 1997, after 9 years of operation.

Los Alamos National Laboratory

Table 3.0
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@ [
Los Alamos e ey 25, 198

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQé&H:98-0187
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

@ Y_ ‘
M
Mr. Roger C. Anderson }

Environmental Bureau Chief JWN - \ \998

Oil Conservation Division ,___l 1
New Mexico Energy, Minerals & \' ERVATION Dﬂﬁ?‘f’i\
Natural Resources Department . LG CN" 2 e

2040 South Pacheco Street -

Santa Fe, New Mexico 87505

SUBJECT: BACKGROUND SOIL SAMPLING, MILAGRO PROJECT AT FENTON
HILL

Dear Mr. Anderson:

On April 16, 1998, your agency conditionally approved Los Alamos National Laboratory’s Notice
of Intent to Discharge (NOI) approximately 2.5 million gallons of purified water from the Milagro
Project’s five-million gallon pond at Fenton Hill. One condition of your agency’s approval was the
collection of a background soil sample from the land application site prior to discharging.
Attachment 1.0 presents the analytical results from two soil samples (Sample ID No. 57-BK-LAS1
and 57-BK-LAS2) collected from the Milagro Project land application site on April 21, 1998. In
addition, a copy of the analytical report has been enclosed.

On April 28, 1998, the Milagro Project began land applying purified water on the approved land
application site. Based upon the present schedule, land application activities should be concluded
by May 30, 1998.

[ appreciate the time and effort which you have provided the Laboratory on Milagro Project

activities. If you have any questions regarding the enclosed analytical results please call me at
667-7969.

Sincerely,

Bob Beers
Water Quality and Hydrology Group




-

’Mr. Anderson -2- May 28, 1998
ESH-18/WQ&H:98-0187

RB/rj
Enclosures: a/s

Cy:  J. Peterson, Jemez Ranger District, U.S. Forest Service, Jemez Springs, New Mexico, w/enc.
W. Whatley, Jemez Pueblo, New Mexico, w/enc.
G. Suazo, CIO, w/enc., MS A117
P. Bustamante, NMED/GWQB, Santa Fe, New Mexico, w/enc.
B. Hoditschek, NMED/SWQB, Santa Fe, New Mexico, w/enc.
J. Keiling, NMED/HRMB, Santa Fe, New Mexico, w/enc.
B. Koch, DOE/LAAOQO, w/enc., MS A316
D. Thomas, P-FM, w/enc., MS D459
G. Sinnis, P-23, w/enc., MS H803
S. Rae, ESH-18, w/enc., MS K497
N. Williams, ESH-18, w/enc., MS K497

WQ&H File, w/enc., MS K497
CIC-10, w/enc., MS A150



. Milagro Project '

Fenton Hill Land Application Site
Background Soil Sampling
Sample Date: April 21, 1998
Units: mg/Kg

Analyte 57-BK-LAS1 57-BK-LAS2
Bromide <1 <1
Chloride 2.3 <1
Fluoride <1 <1
Nitrate, as N <0.4 <0.4
Nitrite, as N <0.4 <0.4
Orthophosphate <0.8 <0.8
Sulfate <1 <1
Aluminum 8810 5510
Antimony <1.5 <1.5
Arsenic <3 <3
Barium 218 279
Beryllium 0.51 <0.5
Boron <15 - <15
Cadmium <0.2 <0.2
Calcium 2930 4050
Chromium 6.5 4.5
lron 8810 5560
Lead 8.5 12.8
Manganese 1380 1160
Nickel 5.6 4.3
Selenium <2.5 <2.5
Silicon 784 928
Silver <1 <1
Potassium 2870 1230
Sodium 799 108
Thallium <5 <5
Titanium 162 152
Mercury <0.15 <0.15

Los Alamos
National Laboratory

5127198
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AssalcAl®
ANALYTICAL

LABORATORIES, INC.

7300 Jefferson, N.E. o Albuguerque, New Mexico 87109 o (505) 345-8964 o FAX (505) 345-7259

3332 Wedgewood. E-5 o El Paso, Texas 79925 o (915) 593-6000 « FAX (915) 593-7820

LOS ALAMOS NATIONAL LABS
attn: BOB BEERS

PO BOX 1663-MSK497

LOS ALAMOS, NM 87545

* explanation of codes

8 analyte detected in Method Blank
£ result 1s estimated o
H T __analyzed out of hold time B
N tentatively dentified compound i
s subcontracted )

" 19 - . see footnote C

Assaigai Analytical Laboratories, Inc.

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS L_/// {/L é (/ (A ) . K ,
Project: 9804206 William P Biav/a: President ofAssafga%;g;{EJa{Lab;r:Unemv
i mple 04/21/9
ggf:;le D 57-BK.LAS 1 '\SAaBT:IF))(le SOIL (S::llepcted bl 1:25:03
Dilution Detection Run
Fraction QC Group CAS# Result Units Factor Limit Sequence Date
EPA-300.0 anions
9804206-01A W98150 Bromide ‘ ND " mg/Kg 2 05 T MW 1998.645-51 05/05/98
W98150 Chloride 23 ‘ mg / Kg i 2 05 MW.1998.645-51
wes1s0 Fluoride ND " mgiKg 2 0.5 MW, 1998.645-51
W98150 N Nitrate, as N ND ma 1 Kg 2 0.2 MW.1998.645-51
westso Nitrite, as N ! ND " mg/Kg 2 0.2 T MW.1998.645-51
Wo8150 Orthophosphorus, as P ND 1 mg/ Kg 2 0.4 MW.1998.645-51
w8150 Sulfate ND . mglKg 2 05 . MW.1998.645-51
) :
SWB846-6010 ICP
9804206-01A M98343 7429-90-5 Aluminum 8810 malKg 1 25 MW.1998.60646  05/07/98
M98343 . 7440-36-0 ‘ Antimony ND mg/Kg 1 15 MW, 1998.606-46
Mogada | 7440382 | Arsenic ND mg / Kg 1 3 MW.1998.606-46
M98343 - 7440-393 Barium 218 mg / Kg 1 0.5 T MW.1998.606-46
M98343 7440417 Beryllium 0.51 ma 1 Kg 1 05 T MW.1998.606-46
MS8343 7440428 Boron ND ma/Kg 1 15 MW.1998 606-46
M98343  7440-43-9 Cadmium ND mg ! Kg 1 0.2 7T MW.1998.606-46
M98343 Calcium 2930 mg / Kg 1 15 MW.1998.606-46
M98343 7440-47-3 Chromium 65 mg ! Kg 1 [ MW. 1998 606-46
M98343 7439-89-6 Iron 8810 mg ! Kg 1 15 MW, 1998.606-46
M98343 7439.92-1 Lead 8.5 mg/Kg 1 2 MW, 1998.606-46
M98343 7439954 Magnesium 1380 " mg/Kg 1 BT MW. 1998.606-46
M9B343 7440-02-0 Nickel 56 mg/Kg 1 2 MW, 1998 606-46
M98343 7782-48-2 Selenium ND ma /Kg 1 25 MW.1998 606-46

Page 1of 3 Coyote Reports

REPRODUCTION OF THIS REPORT IN LESS THAN FULL REQUIRES THE WRITTEN CONSENT OF AAL
THIS REPORT MAY NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM
PRODUCT ENDORSEMENT BY THE NATIONAL VOLUNTARY LABORATORY ACCREDITATION PROGRAM.

Member: American Council of
Independent Laboratorties. Inc.

ver 1.1/980406 Report Date 5/18/98 10:10:51 AM




: . Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS
Project. 19804206 .

9804206-01A M98343 7440-21-3 Silicon 784 mg/Kg 1 25 MW, 1998.655-32  05/13/38
M98343 7440-22.4 " Silver T " 'ND T mgiKg B ’ T

MW 1998 606-46 05/07/98

SW§46-7000 geries AA-FL

9804206-01A M98343 7440-09-7 " Potassium To870 ' mgikg 8 © 50 MW 1998 669-11 05/15/98
M98343 7440-23-5~ h o /ééd;GrY{A T o ”769*7 T mﬂ"\g’]’/ Kg V V 2 7 o 50 MW 1998 671-13
M98343 7440280 Thalum N0 " mgikg 1 s 7T Mw.1998.670-11
SW846-7000 series AA-GF
9804206-01A M98377 7440326 Titanium 162 mg / Kg 50 15 MW.1998.666-14  05/14/98
SW846-7471
9804206-01A M98365 7439978 Mercury ND mg / Kg 1 0.15 MW.1998.621-13  05/09/98
i | 8
G o 5T-BK-LAS2 e SOIL e, s
Dilution Detection Run
Fraction QC Group CAS# Result Units Factor Limit * Sequence Date
EPA-300.0 anions
9804206-02A W98150 Bromide ND mg/Kg 2 0.5 MW. 1998 .645-55 05/05/98
west1s0 . Chloride ND- mg / Kg 2 0.5 MW. 1998.645-55
wes150 Fluoride ND mg / Kg 2 05 MW.1998.645-55
wes150 Nitrate, as N ND mg / Kg 2 0.2 MW.1998.645-55
Wo8150 T Nitrite, as N ND mg/ Kg 2 02 T MW 1998.845-55
WoB150 " " Orthophosphorus, as P ND mg / Kg 2 04 T MW.1998 645-55
W98150 T Sulfate ND mg /Kg 2 05 T MW 1998 645-55
SWB846-6010 ICP
9804206-02A M98343 7429-90-5 Aluminum 5510 mg/Kg 1 25 MW 1998.606-47 05/07/98
M98343  7440-36-0 Antimony ND mg / Kg 1 1.5 T MW.1998.606-47
M98343 7440-38-2 Arsenic ND ma/Kg 1 3 MW, 1998.606-47
M98343 7440393 Barium 279 mg ! Kg 1 05 MW.1998 606-47
M98343 7440437 Beryllium ND ma / Kg 1 05 MW.1998.606-47
MO8343 7440-42-8 Boron ND mg/ Kg 1 15 MW.1998.606-47
M98343 7440439 Cadmium ND mg / Kg 1 02 MW, 1998.606-47
M98343 7440-70-2 Calcium 4050 mg ! Kg ‘ 1 15 MW, 1998 606-47
MOB343  T440-47-3 Chromium 45 mg/ Kg 1 1 MW. 1998 606-47
M98343 ¢ 7439-89-6 ! lron 5560 mg/ Kg 1 15 MW.1998.606-47
M98343 7439-92-1 Lead 12.8 mg ! Kg 1 2 MW 1998.606-47
M98343 7438-954 Magnesium . 1160 mg / Kg 1 10 MW.1998.606-47
Me8343 | 7440:020 | Nickel | 43 mg/Kg 1 2 MW.1998.606-47
Mog343 | 7782492 Selenium ND mg/Kg 1 25 MW.1998.606-47
M98343 ' 7440-21-3 Silicon 928 " mg/Kg 1 25 MW.1998.660-21 05/14/98
M98343 7440224 Silver : ND molKg 1 1 MW.1998.606-47  05/07/98
SW846-7000 series AA-FL
9804206-02A M98343 7440087 Potassium 1230 ma /Kg 10 50 MW.1998.669-12  05/15/98
MO8343 7440-23-5 Sodium ' 108 mg/ Kg 1 50 MW 1998 .671-14
M98343 7440-28-0 Thallium ND mg / Kg 1 5 MW.1998.670-12
Page 2 of 3 Coyote Reports ver 1.1/980406 Report Date 5/18/98 10:10.52 AM




Client:  LOS ALAMOS NATIONAL LABS
Project: 9804206

Assaigai Analytical Laboratories, Inc. ‘

Certificate of Analysis

SW846-7000 series AA-GF

9804206-02A Mo8377 7440326 Titanium

152

SW846-7471

9804206-02A MO8365 7430-976 Mercury

ND

0.15 [

MW.1998 666-19 05/14/98

MW.1998.621-14 05/09/98

*** Sample specific analytical Detection Limit is determined by muitiplying the sample Dilution Factor by the listed method Detection Limit. ***

footnote 1 This sample was utilized for the matrix spike and duplicate. Please note that the recoveries were outside of QC

criteria, suggesting matrix interference problems. This should be taken into account when reviewing the data.

Page 3of 3 Coyote Reports

ver 1.1/980406
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client:  LOS ALAMOS NATIONAL LABS - "cxplanationofcodes
. . D Not applicable due to sample dilution
PrOJECt. 9804206 . L Not az‘;/ical;/e due [:Z: MDZ7 lprg):/rrtzitr)?r -

P LCS: Lab Control Spike .. SOLID
QC Group Run ID Result Units * Run Group - # Run Date
EPA-300.0 anions
W98150 W98150-002 7 Bromide ) 97 7 %Recovery MW.1998.645 - 49 05/05/98
W98150-002 T Chlorice 9 % Recovery o MW.1998.645 - 49
W98150-002 o Fluoride 94 % Recovery MW.1998.645 - 49
wWg8150-002 Nitrate, as N 96 % Recovery B MW.1998.645 - 49
W98150-002 T Nitrite, as N 96 % Recovery MW, 1998 645 - 49
W98150-002 " Onthophosphorus, as P 102 % Recovery ) MW.1998.645 - 49
W98150-002 ' Sulfate 96 % Recovery o MW.1998.645 - 49
SwW846-6010 ICP
M98343 M98343-002 Aluminum ‘ 89 (%) Recov T MW.1998.606 - 36 05/07/98
M98343-002 ’ Aluminum 108 (%) Recov B MW.1998.615 - 65  05/08/98
M98343-002 Antimony 89 (%) Recov MW.1998.606 - 36  05/07/98
M98343-002 ' Arsenic 90 (%) Recov MW.1998.606 - 36
M98343-002 ‘ Barium ‘ 91 (%) Recov MW.1998.606 - 36
M98343-002 Beryllium 90 (%) Recov ' : MW.1998.606 - 36
M98343-002 Boron ' 94 (%) Recov - MW.1998.606 - 36
M98343-002 i Boron ‘ 101 I (%) Recov ‘ MW.1998.615 - 65  05/08/98
M98343-002 - Cadmium ‘ 95 T (%) Recov MW.1998.606 - 36  05/07/98
M98343-002 - Calcium 95 (%) Recov MW.1998.606 - 36
M98343-002 i Calcium 112 {%) Recov MW.1998.615 - 65  05/08/98
M98343-002 Chromium 87 (%) Recov MW.1998.606 - 36 05/07/98
M98343-002 o fron 93 (%) Recov MW.1998.606 - 36
M98343-002 iron 106 (%) Recov MW.1998.615 - 65  05/08/98
M98343-002 S Lead 98 (%) Recov o MW.1998.606 - 36 05/07/98
M98343-002 o Lead 103 (%) Recov MW.1998.615 - 65  05/08/98
M98343-002 B Magnesium 92 (%) Recov MW.1998.606 - 36 05/07/98
M98343-002 N Nickel 89 (%) Recov MW.1998.606 - 36
M98343-002 ) Selenium 95 (%) Recov ‘ MW.1998.606 - 36
M98343-002 Silicon ‘ %0 (%) Recov - MW.1998.615 - 65  05/08/98
M98343-002 Silicon 101 (%) Recov MW.1998.655 - 28 05/13/98
M98343-002 ' Silicon 104 (%) Recov MW.1998.660 - 17 05/14/98
M98343-002 - Silver 103 " (%) Recov MW.1998.606 - 36 05/07/98
SW846-7000 series AA-FL
M98343 M98343-002 Potassium 82 (%) Recov MW.1998.636 - 10 05/12/98
M98343-002 i Potassium 89 ' (%) Recov MW.1998.665 - 18 05/14/98
M98343-002 ‘ Potassium ‘ 87 " (%)Recov MW.1998.669 - 9 05/15/98
M98343-002 Sodium 94 [ (%) Recov MW.1998.634 - 17 05/11/98
M98343-002 Sodium ‘ 95 (%) Recov MW.1998.653 - 9 05/13/98
M98343-002 ' Sodium 97 (%) Recov MW.1998.671 - 9 05/15/98
M98343-002 Thallium 109 (%) Recov MW.1998.642 - 9 05/12/98
M98343-002 S Thallium 104 (%) Recov MW.1998.670 - 9 05/15/98
M98343-002 Thallium 80 (%) Recov MW.1998.675 - 9
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

* explanation of codes

Clientt LOS ALAMOS NATIONAL LABS )
Project 9804206 D
SW846-7000 series AA-GF
Ma8377 M98377-002 T Titanium LR (%)Recov MW.1998.666 - 9 05/14/98
SWB846-7471
M98365 M98365-002 Mercury 91 (%) Recov MW.1998.621 - 9 05/09/98
e LCSD: Lab Control Spike Duplicate Accuracy o .. SOLID
QC Group Run ID Result Units * Run Group - # Run Date
EPA-300.0 anions
W98150 W98150-003 T Bromide 96 % Recovery MW.1998.645 - 50  05/05/98
W98150-003 Chloride 97 % Recovery MW.1998.645 - 50
W98150-003 Fluoride 94 % fiecovery MW.1998.645 - 50
W98150-003 o Nitrate, as N 95 % Recovery MW.1998.645 - 50
W98150-003 Nitrite, as N 97 % Recovery MW.1998.645 - 50
W98150-003 ' Orhophosphorus, as P 101 % Recovery T MW.1998.645 - 50
W98150-003 7 sufate e % Recovery MW.1998.645 - 50
SWB846-6010 ICP
Mo8343 M98343-003 Aluminum 95 {%) Recov MW.1998.606 - 37  05/07/98
M98343-003 o Aluminum 116 (%) Recov MW.1998.615 - 66  05/08/98
M98343-003 Antimony 92 (%) Recov ‘ MW.1998.606 - 37 05/07/38
M98343-003 Arsenic ‘ 98 (%) Recov MW.1998.606 - 37
M98343-003 Barium ) 97 (%) Recov MW.1998.606 - 37
M98343-003 Berylium : 96 (%) Recov MW.1998.606 - 37
M98343-003 Boron 97 (%) Recov MW.1998.606 - 37
M08343-003 Boron 110 (%) Recov MW.1098.615 - 66  05/08/98
M98343-003 Cadmium 96 (%) Recov MW.1998.606 - 37  05/07/98
M98343-003 Calcium 101 (%) Recov MW.1998.606 - 37
M98343-003 Calcium 120 (%) Recov MW.1998.615 - 66 05/08/98
M98343-003 Chromium 94 (%) Recov MW.1998.606 - 37 05/07/98
M98343-003 Iron 100 (%) Recov MW.1998.606 - 37
M98343-003 ’ Iron ‘ 115 (%) Recov MW.1998.615 - 66  05/08/98
M98343-003 - Lead ‘ 102 (%) Recov MW.1998.606 - 37  05/07/98
M98343-003 Lead 111 (%) Recov MW.1998.615 - 66  05/08/98
M98343-003 Magnesium 98 (%) Recov MW.1998.606 - 37 05/07/98
M98343-003 Nickel 94 (%) Recov MW.1998.606 - 37
M98343-003 Selenium 98 (%) Recov o MW.1998.606 - 37
M98343-003 Silicon 98 (%) Recov MW.1998.615 - 66 05/08/98
M98343-003 o Silicon 102 (%) Recov T MW.1998.655 - 29 05/13/98
M98343-003 T T sieon o2 (%) Recov - MW.1998.660 - 18  05/14/98
Mg8343-003 “ Silver - 96 (%) Recov o MW.1998.606 - 37  05/07/98
SW846-7000 series AA-FL
M98343 M98343-003 ' Potassium 81 (%) Recov MW.1998.636 - 11 05/12/98
M98343-003 Potassium 88 (%) Recov MW.1998.665 - 19 05/14/98
M98343-003 o Potassium 86 (%) Recov MW.1998.668 - 10 05/15/98
M98343-003 o Sodium 04 (%) Recov MW.1998.634 - 18 05/11/98
M98343-003 Sodium 95 (%) Recov MW.1998.653 - 10 05/13/98
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client: LOS ALAMOS NATIONAL LABS | CrrEneREm e
Project: 9804206 f’"'“'i %ZZZZI/EZZ/ZZZ’;S;SI’ frgg,ur:% T
M98343 M98343-003 T Sodium 101 (%) Recov ) MW.1998.671 - 10 05/15/98
M98343-003 T Thallium 103 (%)Recov MW.1998642 - 10 05/12/98
| M98343-003 Thallium 102 " (%) Recov MW.1998.670 - 10 05/15/98
i M98343-003 Thallium 90 (%)Recov MW.1998.675 - 11
SW846-7000 series AA-GF
« Mo8377 M98377-003 T Titanium 101 (%) Recov MW.1998.666 - 10 05/14/98
| SW846-7471
M98365 M98365-003 S Mercury T 95 T (%) Recov MW.1998.621 - 10 05/09/98
e LCSD: Lab Control Spike Duplicate Precision <. SOLID
QC Group Run 1D Result Units > Run Group - # Run Date
EPA-300.0 anions
W98150 W98150-003 ' Bromide <1 RPD MW.1998.645 - 50  05/05/98
W98150-003 - Chioride 1 RPD MW.1998.645 - 50
W98150-003 T Fluoride <1 RPD MW.1998.645 - 50
W98150-003 Nitrate, as N <1 RPD MW.1998.645 - 50
W98150-003 Nitrite, as N 1 RPD MW.1998.645 - 50
W98150-003 Orthophosphorus, as P <1 RPD MW.1998.645 - 50
W98150-003 o Sulfate <1 RPD MW.1998.645 - 50
SW846-6010 ICP
M98343 M98343-003 Aluminum 7 (%) RPD MW.1998.606 - 37 05/07/98
M98343-003 Aluminum 7 (%) RPD MW.1998.615 - 66  05/08/98
; M98343-003 - Antimony 3 (%) RPD MW.1998.606 - 37  05/07/98
* M98343-003 T Arsenic 9 (%) RPD MW.1998.606 - 37
| M98343-003 Barium 8 (%) RPD B MW.1998.606 - 37
‘ M98343-003 o Beryllium 7 (%) RPD MW.1998.606 - 37
! M98343-003 ) "~ Boron 3 (%) RPD o MW.1998.606 - 37
; M98343-003 T Boron 9 (%) RPD - MW.1998.615 - 66  05/08/98
M98343-003 Cadmium 1 (%) RPD N MW.1998.606 - 37  05/07/98
M98343-003 Calcium 6 (%) RPD MW.1998.606 - 37
M98343-003 Calcium 7 (%) RPD MW.1698.615 - 66  05/08/98
M98343-003 Chromium 8 (%) RPD - MW.1998.606 - 37  05/07/98
M98343-003 Tron 7 (%) RPD - MW.1998.606 - 37
Mo8343-003 tron 8 (%) RPD i MW.1998.615 - 66  05/08/98
M98343-003 T Lead 4 (%) RPD B MW.1998.606 - 37  05/07/98
M98343-003 Lead 8 (%) RPD MW.1998.615 - 66  05/08/98
M98343-003 Magnesium 6 (%) RPD - MW.1998.606 - 37  05/07/98
M98343-003 i Nickel 5 (%) RPD - MW.1998.606 - 37
Mo8343-003 Selenium 4 (%) RPD MW.1998.606 - 37
M98343-003 Silicon 9 (%) RPD MW.1998.615 - 66  05/08/98
M98343-003 Silicon <1 (%) RPD MW.1998.655 - 20 05/13/98
Mo8343-003 Silicon 2 (%) RPD MW.1998.660 - 18  05/14/98
M98343-003 o Silver 7 (%) RPD MW.1998.606 - 37  05/07/98
SWB846-7000 series AA-FL
M98343 M98343-003 o Potassium 1 (%) RPD MW.1998.636 - 11 05/12/98
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

* explanation of codes

Client: LOS ALAMOS NATIONAL LABS ]
Project: 9804206 C rsophoatie sve s 0L mroemey
M98343 M98343-003 ) Potassium <1 (%) RPD T MW.1998.665 - 19 05/14/98
M98343-003 o Potassium T2 (%) RPD MW.1998.669 - 10 05/15/98
Mg8343-003 S Sodium <1 (%)RPD MW.1998.634 - 18 05/11/98
M98343-003 Sodium <1 (%) RPD MW.1998.653 - 10 05/13/98
M98343-003 Sodium 4 (%) RPD - MW.1998.671 - 10 05/15/98
M98343-003 Thallium 5 (%) RPD MW.1998.642 - 10 05/12/98
M98343-003 T Thallium 2 (%) RPD T MW.1998.670 - 10 05/15/98
M98343-003 T Thallium <1 (%) RPD N MW.1998.675 - 11
SW846-7000 series AA-GF
M98377 M98377-003 a Titanium 2 ) G RPD MW.1998.666 - 10 05/14/38
SW846-7471
M98365 M98365-003 Mercury 5 (%) RPD MW.1998.621 - 10 05/09/98
a, MB: Method Blank o~ SOLID
QC Group Run ID Result Units * Run Group - # Run Date
EPA-300.0 anions
W98150 W98150-001 ) Bromide T <05 mg / Kg MW.1998.645 - 48 05/05/98
W98150-001 Chloride <05 mg / Kg MW.1998.645 - 48
W98150-001 Fluoride <05 mg/ Kg MW.1998.645 - 48
W98150-001 Nitrate, as N <02 mg/ Kg MW.1998.645 - 48
Wg8150-001 Nitrite, as N <0.2 mg / Kg MW.1998.645 - 48
W88150-001 Orthophosphorus, as P <04 mg / Kg MW.1998.645 - 48
W08150-001 Sulfate <05 mg / Kg MW.1998.645 - 48
SW846-6010 ICP
M98343 M98343-001 ) Aluminum < 25.0 mg / Kg MW.1998.606 - 35  05/06/98
M98343-001 Aluminum < 25.0 mg / Kg T MW.1998.615 - 64  05/08/98
M98343-001 Antimony <15 mg / Kg MW.1998.606 - 35  05/06/98
M98343-001 Arsenic <30 mg / Kg MW.1998.606 - 35
M98343-001 Barium <05 mg / Kg MW.1998.606 - 35
M98343-001 Beryllium <050 mg / Kg MW.1998.606 - 35
M98343-001 N Boron < 150 mg / Kg MW.1998.606 - 35
M98343-001 Boron < 15.0 mg/Kg MW.1998.615 - 64  05/08/98
M98343-001 Cadmium <0.20 mg / Kg MW.1998.606 - 35  05/06/98
M98343-001 Calcium 341 mg / Kg MW.1998.606 - 35
M98343-001 B Calcium < 15.0 mg / Kg MW.1998.615 - 64  05/08/98
M98343-001 Chromium < 1.0 mg / Kg MW.1998.606 - 35 05/06/98
M98343-001 Iron < 15.0 mg / Kg MW.1998.606 - 35
M98343-001 Iron <150 mg / Kg o MW.1998.615 - 64  05/08/98
M98343-001 - Lead 28 “mg/Kg MW.1998.606 - 35  05/06/98
M98343-001 T Lead T <20 T mgikg MW.1998.615 - 64  05/08/98
M98343-001 Magnesium < 10.0 mg / Kg MW.1998.606 - 35 05/06/98
M98343-001 Nickel <20 mg / Kg MW.1998.606 - 35
M98343-001 Selenium <25 mg/ Kg MW.1998.606 - 35
M98343-001 Silicon < 25.0 mg / Kg MW.1998.615 - 64  05/08/98
M98343-001 Silicon < 250 mg/ Kg MW.1998.655 - 27 05/13/98
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client  LOS ALAMOS NATIONAL LABS " explanation of codes
. i D o Not applicable due to sample dilution o
PrOJeCt. 9804206 . e Not applicable due to MDL proximity
M98343 M98343-001 i Silicon < 250 mg/Kg MW.1998.660 - 16  05/14/98

M98343-001 Silver < 1.0 mg / Kg MW.1998.606 - 35  05/06/98

Slﬂ{§46-7000 series AA-FL

M98343 M98343-001 Potassium < 500 mg/Kg MW.1998.636 - 9 05/12/98
M98343-001 ) Potassium < 500 mg / Kg o MW.1998.665 - 17 05/14/98
M98343-001 7 Potassium <500 T mgiKg MW.1998.669 - 8 05/15/98
Mg8343-001 T Sodium <50  mg/Kg MW.1998.634 - 16 05/11/98
M98343-001 o Sodium o T < 500 mg/Kg MW.1998.653 - 8 05i13/98
M98343-001 o Sodium o <500 " mg/Kg MW,1998.671 - 8 05/15/98
M98343-001 ) Thallium <50 mg/Kg o MW.1998.642 - 8 05/12/98
M98343-001 " Thallium ‘ <50 ma/kg MW, 1998 670 - 8 05/15/98
M98343-001 7 Thallium T <50 mg/Kg MW.1998.675 - 8

SW846-7000 series AA-GF

Mo8377 M98377-001 Titanium < 150 mg / Kg MW.1998.666 - 8 05/14/98
SW846-7471
M98365 M98365-001 Mercury <0.15 mg/ Kg MW.1998.621 - 8 05/09/98
Tane MS: Matrix Spike v SOLID
QC Group Run iD Result Units * Run Group - # Run Date
SW846-6010 ICP
M98343 M98343-007 Aluminum 1530 (%) Recov ) MW.1998.606 - 41  05/07/98
M98343-007 o Aluminum 1720 (%) Recov D MW.1998.615 - 69 05/08/98
M98343-007 ' Antimony 48 (% Pacov MW.1998.606 - 41 05/07/98
M98343-007 T Arsenic 94 & oy MW.1998.606 - 41
M98343-007 B Barium 51 (%) r\pco(f’_ o MW.1998.606 - 41
M98343-007 T Berylium 102 - (%) Recov MW, 1998 606 - 41
M98343-007 ' Boron % (%) Recov MW.1998.606 - 41
M98343-007 o Boron B T a7 (%) Recov MW.1998.615 - 69 05/08/98
M98343-007 Cadmium 102 (%) Recov MW.1998.606 - 41 05/07/98
M98343-007 B Calcium <1 (%)Recov D MW.1998.606 - 41
M98343-007 - Calcium <1 (%) Recov MW.1998.615 - 69 05/08/98
M98343-007 - Chromium 22 (%) Recov D MW.1998.606 - 41  05/07/98
M98343-007 ’ Iron 376 (%) Recov o MW.1998.606 - 41
M98343-007 - fron 399 (%) Recov MW.1998.615 - 69 05/08/98
M98343-007 C Lead <1 (%) Recov D MW.1998.606 - 41 05/07/98
M98343-007 ) Lead <1 (%) Recov ) MW.1998.615 - 69 05/08/98
M98343-007 a Magnesium 91 (%) Recov MW.1998.606 - 41 05/07/98
M98343-007 Nickel 135 (%) Recov MW.1998.606 - 41
M98343-007 o Selenium 24 (%) Recov - MW.1998.606 - 41
M98343-007 T Silicon 64 (%) Recov MW.1998.615 - 69 05/08/98
M98343-007 T Sitver 88 (%) Recov MW.1998.606 - 41  05/07/98
SW846-7000 series AA-FL
M98343 M98343-007 ) Potassium 105 (%) Recov MW.1998.636 - 14  05/12/98
M98343-007 - Potassium 102 (%) Recov MW.1998.665 - 21 05/14/98
M98343-007 Sodium 103 (%) Recov MW.1998.634 - 20  05/11/98
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

) - : _
—— explanation of codes
Client:  LOS ALAMOS NATIONAL LABS T pﬁii R

. X D Not applicable due to sample dilution

Project: 9804206 . LT ot applcabie due o ML proxmity

M98343 M98343-007 Sodium 407 (%) Recov MW 1998.653 - 12 05/13/98

M98343-007 o " Thallium B 8  (%Recov MW.1998.642 - 12 05/12/98

M98343-007 o Thallium <1 %)Recov MW.1998 675 - 14 05/15/98

SW846-7000 series AA-GF

M98377 M98377-005 Titanium 1 %) Recov | o MW.1998.666 - 12 05/14/98
SWB846-7471
M98365 M98365-008 Mercury 74 (%) Recov MW.1998.621 - 15  05/09/98
c : . ; :
e MSD: Matrix Spike Duplicate Accuracy worx  SOLID
QC Group Run ID Result Units * Run Group - # Run Date
| SWB846-6010 ICP
; M98343 M98343-008 7 Aluminum 2090 (%) Recov ) MW.1998.606 - 42 05/07/98
| M98343-008 Aluminum 2350 (%) Recov D MW.1998.615 - 70 05/08/98
M98343-008 Antimony ‘ 59 (%) Recov MW.1998.606 - 42  05/07/98
| MS8343-008 n Arsenic 101 . (%)Recov ‘ MW.1998.606 - 42
| M98343-008 Barium 49 (%) Recov ~ D MW.1998.606 - 42
| M98343-008 - Beryllium 110 (%) Recov MW.1998.606 - 42
M98343-008 Boron ' 105 (%) Recov MW.1998.606 - 42
M98343-008 / Boron 101 (%) Recov MW.1998.615 - 70 05/08/98
: M98343-008 Cadmium 10 (%) Recov ' MW.1998.606 - 42 05/07/98
! M98343-008 Calcium <1 (%) Recov b MW.1998.606 - 42
M98343-008 ' Calcium - <1 ‘ (%) Recov MW.1998.615 - 70 05/08/98
M98343-008 - Chromium <1 (%) Recov D MW.1998.606 - 42 05/07/98
M98343-008 ' ron 489 (%) Recov D MW.1998.606 - 42
M98343-008 Iron 480 (%) Recov ) MW.1998.615 - 70 05/08/98
M98343-008 ’ Lead <1 (%) Recov D MW.1998.606 - 42 05/07/98
M98343-008 ‘ Lead , <1 (%) Recov o MW.1998.615 - 70 05/08/98
M98343-008 h Magnesium 102 (%) Recov MW.1998.606 - 42  05/07/98
M98343-008 Nickel ‘ 141 T (%) Recov . ‘ MW.1998.606 - 42
M98343-008 ’ Selenium 102 (%) Recov MW.1998.606 - 42
M98343-008 ’ Silicon 46 " (%) Recov MW.1998.615 - 70 05/08/98
M98343-008 i Siiver 96 (%) Recov MW.1998.606 - 42  05/07/98

SW846-7000 series AA-FL

M98343 M98343-008 : Potassium 126 (%) Recov MW.1998.636 - 15 05/12/98
M98343-008 ; Potassium 101 ' (%) Recov MW.1998.665 - 22 05/14/98

M98343-008 N Sodium 134 (%) Recov MW.1998.634 - 21  05/11/98

M98343-008 ; Sodium 124 (%) Recov MW.1998.653 - 13 05/13/98

M98343-008 Thallium } 86 (%) Recov MW.1998.642 - 13 05/12/98

M98343-008 ' Thallium : 58 (%) Recov MW.1998.675 - 13 05/15/98

SW846-7471

M98365 M88365-008 Mercury 76 (%) Recov MW .1998.621 - 16 05/09/98
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client. LOS ALAMOS NATIONAL LABS " explanation of codes
. D Not ficabl e mple dilution
Project: 9804206 . L " N sl ML rriity
S MSD: Matrix Spike Duplicate Precision wc  SOLID
QC Group RunID Result Units * Run Group - # RunDate
SWe846-6010 ICP
M98343 M98343-008 Aluminum 31 (%) RPD o MW.1998.606 - 42  05/07/98
M98343-008 T Aluminum 31 (%) RPD MW.1998.615 - 70 05/08/98
‘ M98343-008 B Antimony 21 (%) RPD o MW.1998.606 - 42 05/07/98
\ M98343-008 Arsenic 8 (%)RPD MW.1998.606 - 42
| M98343-008 7 h Barium 4 ~ (%) RPD '—%ﬁ MW.1998.608 - 42
| M98343-008 - Beryllium 8 (%) RPD MW.1998.606 - 42
| M98343-008 Boron 10 (%) RPD MW.1998 606 - 42
1 M98343-008 Boron 5 (%) RPD MW.1998.615 - 70 05/08/98
i M98343-008 " cadmibm 7 7 @reo MVWV.1998.606 - 42 05/07/98
Mg98343-008 T T Caleum R 3 (%) RPD T MW.1998.606 - 42
i M98343-008 o Calcium 3 (%) RPD MW.1998.615 - 70 05/08/98
M98343-008 ' Chromium 234 (%) RPD CE MW.1998.606 - 42 05/07/98
! M98343-008 ] Iron 26 -~ (%)RPD D MW.1998.606 - 42
‘ M98343-008 Iron 18 (%) RPD B MW.1998.615 - 70 05/08/98
| M98343-008 Lead <1 (%) RPD MW.1998.606 - 42 05/07/98
| M98343-008 o Lead : a7 (%) RPD b MW.1998.615 - 70 05/08/98
: M98343-008 ’ Magnesium ‘ 11 (%) RPD MW.1998.606 - 42 05/07/98
M98343-008 Nickel 5 (%) RPD MW.1998.606 - 42
M98343-008 Selenium ‘ 8 (%) RPD MW.1998.606 - 42
M98343-008 o Silicon ‘ 33 (%) RPD MW.1998.615 - 70 05/08/98
M98343-008 - Silver 9 (%) RPD MW.1998.606 - 42 05/07/98
SW846-7000 series AA-FL
M98343 M98343-008 Potassium 1 18 (%) RPD o MW.1998.636 - 15  05/12/98
M98343-008 h Potassium ‘ 1 (%) RPD o MW.1998.665 - 22 05/14/98
M98343-008 Sodium 26 (%) RPD - MW.1998.634 - 21 05/11/98
M98343-008 Sodium 14 (%) RPD MW.1998.653 - 13 05/13/98
M98343-008 Thallium <1 (%) RPD - MW.1998.642 - 13 05/12/98
M98343-008 o Thallium ‘ 200 (%)RPD MW.1998.675 - 13 05/15/98
SW846-7471
M98365 M98365-009 ’ Mercury 3 (%) RPD - MW.1998.621 - 16 05/09/98
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[ o
Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:98-0127
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 665-1859

Los Alamos, New Mexico 87545

Mr. Roger Anderson

Oil Conservation Division

New Mexico Energy, Minerals, and Natural Resources Department
2040 South Pacheco Street

Santa Fe, New Mexico 87505

SUBJECT: LOS ALAMOS NATIONAL LABORATORY, MILAGRO PROJECT AT
FENTON HILL, REVISED NOTICE OF INTENT TO DISCHARGE

Dear Mr. Anderson:

Per your April 14, 1998, recommendation (personal communication with Bob Beers, Water Quality
and Hydrology Group), Los Alamos National Laboratory (Laboratory) is submitting for your
approval a revised Milagro Project Notice of Intent to Discharge (NOI) which contains a new land
application site. The new land application site is approximately seven acres of undisturbed

Forest Service land. As you know, the water to be applied is treated water from the facility’s water
supply well. Please see the enclosed site map and revised NOL

At the request of Ms. Barbara Hoditschek, New Mexico Environment Department, Surface Water
Quality Bureau, the Laboratory conducted a surface water site assessment of the new land
application site on April 15, 1998 (See the enclosed LANL-ER-AP-4.5). The assessor,

Mr. Terrill Lempke, Merrick & Company, determined that the potential for soil erosion is very low
due to the extensive vegetative cover, low slopes, and the presence of natural BMPs. The matrix
score assigned to the site was 8.8 out of 100. Sites with scores below 40 are considered to have low
potential for erosion and surface water quality concerns.

Due to programmatic deadlines, the Milagro Project needs to begin draining the treated water from
five-million gallon pond as soon as possible. Please notify the Laboratory at your earliest
convenience if this NOI meets with your approval.

Please call Bob Beers at 667-7969 if you need additional information regarding this NOI.

Sincerely,

< Steven Rae

Group Leader
Water Quality and Hydrology Group




Roger Anderson -2- April 16, 1998
ESH-18/WQ&H:98-0127

BB:SR/mv
Enclosures: a/s

Cy: J. Peterson, Jemez Ranger District, Jemez Springs, New Mexico, w/enc.
W. Whatley, Jemez Pueblo, New Mexico, w/enc.
G. Suazo, CIO, w/enc., MS A117
P. Bustamante, NMED/GWQB, Santa Fe, New Mexico, w/enc.
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NOTICE OF INTENT TO DISCHARGE
(Revised: April 16, 1998)

Name and address of the facility making the discharge.

Los Alamos National Laboratory
Los Alamos, New Mexico 87545

Location of discharge.

Milagro Project at Fenton Hill

Sandoval County, New Mexico

NE 1/4 Section 13, TI9N, R2E (New Mexico Principal Meridian)
1,776,000 N, 374,000 E (New Mexico State Plane Grid)

Project description.

Since 1995, Los Alamos National Laboratory and a number of academic institutions
have operated an astrophysical observatory, called the Milagro Project, at Fenton Hill.
Using light sensitive detectors submerged in a five-million gallon pond (lined and
covered), the observatory records signals from high-energy cosmic emissions. In
order to minimize interference, the water in the pond has been filtered (carbon and
media filters), and softened through ion exchange. Fill and make-up water for the
Milagro Project is provided by the facility’s water supply well. Currently, the pond
contains approximately 2.5 million gallons of purified water.

In April 1998, it will be necessary for the Milagro Project to drain the pond. The
Laboratory proposes to drain the pond by applying the water to approximately 7
acres of Forest Service land adjacent to the facility. A map has been attached showing
the location of the proposed application area. The U.S. Forest Service, Jemez Ranger
District, has approved the discharge, contingent upon NMED approval (See attached
letter from Mr. John F. Peterson, Jemez Ranger District, to Mr. Steven Rae, Los
Alamos National Laboratory, April 6, 1998).

The means of discharge (to lagoon, flowing stream, water course, arroyo, septic
tank, other).

The discharge will be applied to the surface of approximately 7 acres of land within
the boundaries of the Santa Fe National Forest. The method of land application is
described below.

1. PVC pipes will serve as headers to deliver water from the pond throughout
the application area.

2. Along each header, standard garden hoses will be attached.

3. At the end of each garden hose an impact-type (Rain Bird) sprayer will be

installed. The sprayer will be set to maximum fog (to maximize evaporation)
with a discharge rate of approximately 2-4 gallons per minute (gpm).

4. Sprayer locations and application rates will be chosen so as to minimize
ponding and to prevent runoff from entering a water course.

5. The rate of application will be 100 gpm. Land application will be conducted
24 hours per day. The estimated duration of land application will be 18 days.

6. The land application site will be monitored during working hours. If
ponding or runoff occurs, the offending sprayers will be turned off or
moved. ‘
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s. The estimated concentration of contaminants in the discharge.

Six (6) samples of Milagro Project pond water, MGRO-12, MGRO-13, MGRO-14,
MGRO-15, MGRO-16, and MGRO-17, were collected on December 12, 1997, and
submitted to Assaigai Analytical Laboratories, Inc. for analysis for total metals,
cyanide, nitrate, general chemistry, semi-volatile organic compounds, and volatile
organic compounds, respectively. The enclosed Table 1.0 summarizes the analytical
results. In addition, a copy of Assaigai’s analytical report has been enclosed.

The Milagro Project pond water does not exceed any of the NMWQCC 3101. Surface
Water Standards (See Table 1.0).

Two contaminants, boron (B) and chioride (Cl), are present in Milagro Project pond
water at concentrations exceeding NMWQCC Ground Water Standards (See Table
| 1.0). Boron concentrations in the pond water (1.4 mg/L) can be attributed to the
j facility’s water supply well since none of the Milagro Project’s treatment operations
j introduce boron.

‘ Chloride concentrations in the pond water (266 mg/L) marginally exceed the

| NMWQCC 3103. Ground Water Standard of 250 mg/L (See Table 1.0). The source of
the chloride is presumed to be the water softener since testing of the facility’s water
supply well in 1995 showed chloride (Cl) concentrations at 36 mg/L.

6. The type of operation from which the discharge derived.
Astrophysical observatory (See #3-Project Description).
7. The estimated flow to be discharged per day.

Approximately 144,000 gallons per day. The total volume of water to be discharged
is approximately 2.5 million gallons.

‘ The proposed discharge of approximately 2.5 million gallons of water is equal to

! approximately 7.67 acre-feet of water. Since water is being land applied to 7 acres of
land, the Laboratory will be applying approximate 13.1 inches of water over an 18-
day period (minus evaporation), or approximately 0.73 inches of water per day
(minus evaporation).

8. The estimated depth to ground water (if available).

The depth to the top of the aquifer at the site is approximately 370 ft (113m). Water
level measurements in observation wells in the immediate area of the site indicate that
the water table is nearly flat.

Signed %_ /2 Date /_7/‘% S

Steven Rae
Group Leader
Water Quality and Hydrology Group
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4 Table 1.0 Milagro Project at Fenton Hill
Water Quality Data
5 MG Pond Water
Sample Date: 12/12/97
Sample Type: total. unfiltered
NM WQCC 3103 Ground Water NM WQCC 3101 Surface Water
Analyte Results (mg/L) Standards (mg/L) Standards (mg/L)
Al <0.5 5.0
As <0.06 0.1 2
Ba <0.01 1.0
Be <0.004 0.1
B 14 0.75 5.0
| Cd <0.008 0.01 0.05
| CN <0.02 0.2 022
Cr <0.04 0.05 1.0
Co <0.01 0.05 1.0
Cu <0.04 1.0 0.5
Fe <0.2 1.0
Total Hg <0.0002 0.002 0.000012
Pb <0.06 0.05 0.1
Mn <0.01 0.2
‘ Mo <0.02 1.0
} Ni <0.04 0.2
! Total Recoverable Se <0.005 0.05 0.002
| Ag <0.02 0.05
? Tl <03
| U 0.0029 5.0
! Zn 0.7 10.0 25.0
| Nitrate-N <02 10.0
‘ pH (standard units) 7.8 between 6 and 9 between 6 and 9
TDS 770 1000.0
TSS <4.0
Chloride 266 250.0
Fluoride <0.5 1.6
Sulfate 147 600.0
Semi-volatiles
SWE846-8270 Non-detect
Volatiles
SW846-8240 Non-detect
Los Alamos
National Laboratory 1/22/98




' Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client:  LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

Client -+ ..o . ‘ : S Sample

Sampie 1D. MGRO 11B . Matrix WATER

Collect  Fraction QC Group Analyte Result Units Limit *
B EPA-160 series ’ S

12/12/97 9712126-14A  WTDS-435 Total Dissolved Solids 9930 mg/L 10

Client » o Sample

Cep MGROMIC. samoe  \WATER

Collect  Fraction QC Group Analyte Result Units Limit *

SRR - EPA160 series: :
Total Dissolved Solids 12550 mg/L 10

12/12/97 9712126-15A  WTDS-435

Clignt s ~
Sample B WATER
Collect  Fraction QC Group Analyte Result Units Limit *

12/12/97 9712126-16A  MT.1998.91 ‘Ur;nlum. total

12/12/97 9712126-16A M97914
M97914

Molybdenum

Selenium

0.5

12/12/97 9712126-16A M97927 Aluminum ‘

M97927 Arsenic <0.06 - omg/L 0.06
M97827 | Barium ; <001 Tmg/L o0
M97927 | Berytlium ‘ <0.004 mg/L | 0.004
mMg7927 . Boron 14 TTmglL 0.1
Me7927 | Cadmium ' <0.008 mg/L 0.008
Mg7927 Chromium i <0.04 mg/L 0.04
Me7927 Cobalt <0.01 mg/L 0.01
M97927 Copper <0.04 ~ mg/L - o004
M97927 Iron <0.2 . mg/L 0.2
M97927 Lead <0.08 ;omg/L 0.06
M97927 Manganese <0.010 i omg/tL 0.01
M97927 . Nickel ‘ <0.04 TTmg/L 0.04
Ma7927 Silver ‘ <0.02 . mg/L 0.02
Mg7927 Thallium <03 mg/L 0.3

M97927

Zinc : 07 mg/L 0.1 8

12/12/97 9712126-16A M97925

Client:.

SamplgitD . o S
Collect Fraction QC Group nalyte Result Units Limit *
12112197 9712126-17A  W97547 Cyanide ‘ <0.02 . mg/L 002

Collect Fraction Grou Analyte Result Units Limit *

12/12/97 9712126-18A W97543 Nitrate, Nitrogen

Run Group - # Run Date
MT 1997 476 - @ 12016/97
Run Group - # Run Date
MT.1997.476 - 10 12/16/97
Run Group - # Run Date
MT.1998.91 - 3 01/09/98
MW . 1997.1044 - 13 12/23/97
MW, 1998.6 - 16 01/05/98
MW.1998.1 - 26 12/31/97
MW.1998 1 - 26
MW 1998.1 - 28
MW.1998.1 - 26
MW.1998.21 - 26 01/06/98
MW.1998.1 - 26 12/31/97
MW.1998.1 - 26
MW.1998.1 - 26
MW.1998.1 - 26
MW.1998.21 - 26 01/06/98
MW.1998.21 - 26
MW.1998.1 - 26 12/31/97
MW.1998.1 - 26
MW.1998.1 - 26
MW.1998.1 - 26
MW 1998.21 - 26 01/06/98
MW.1987.1051 - 17 12/24/97
Run Group - # Run Date
MW 1997 1027 - 13 12/17/97
Run Group - # Run Date
MW.1997.1025 - 18 12/16/97
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0 Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client:  LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

Client - Sample
sampern  MIGRO 15 - Sample  WATER
Collect  Fraction QC Group Analyte Result Units Limit ~ Run Group - # Run Date
, EPA-150.1 " o
12/12/97 9712126-19A  WPH-573 pH 7s T s o MT.1997 446 - 3 12/13,97
Giw e s EPA-160 series
12112/97 9712126-19A  WTDS-435 Total Dissolved Solids 770 10 MT 1997 476 - 11 12/16/97
WTSS-494 Total Suspended Solids o <40 4 MT.1997.469 - 9 12/17/97
: o =EPA-300 serjes
12/12/97 9712126-19A  W97543 Chloride 266 mg /L 05 MW 1997.1025 - 24 12/16/97
We7543 | Fluoride ; <05 mg/L 05 MW.1897.1025 - 15
wo7543 Sulfate ‘ 14.7 mg/L 05  MW.1997.1025 - 15
clig .
Collect Fraction QC Group Analyte Result Units > Run Group - # Run Date

XG.1997.373 - 12

XG.1997.373

12/19/97

12

XG.1997.373 - 12

XG.1997.373

12

XG.1997.373 - 12

XG.1997.373

12

XG.1997.373 - 12

X(.1997.373 - 12

XG.1997.373

12 !

XG.1997.373 - 12

XG.1997.373 - 12

XG.1997.373 - 12

XG.1997 373

12 .

XG.1897 373 - 12

XG.1997.373 - 12

XG 1997 373 - 12

XG.1997.373 - 12

XG.1997.373 - 12

XG.1997.373 - 12
|

XG.1997 373 - 12

XG.1997.373 - 12

XG.1997.373

12

XG 1997.373 - 12

XG.1997.373 - 12

XG.1997 373 - 12

X(G.1997.373 - 12

X(G.1897.373 - 12

X(G.1997.373 - 12

XG.1997.373 - 12

XG.1987.373 - 12

XG.1997.373 - 12

12/12/97 9712126-20A X97468 | 1,2,4-Trichlorobenzene ; <20 ug/L 1
X97468 1,2-Dichlorobenzene <20 ug/L 1
X97468 1,3-Dichlorobenzene <20 ug/L 1
X97468 1,4-Dichlorobenzene : <20 ug/L 1
X97468 1-Methylnaphthalene ‘ <20 ug/L 1
X97468 2,3.4 8-Tetrachlorophenol i <100 ug/L 50
X97468 2,4,5-Trichlorophenol <20 ug/L 10
X97468 ‘ 2,4,6-Trichlorophenol ' <20 ug/L 10
X97468 } 2,4-Dichlorophenol ; <20 ug/L 10
X97468 2,4-Dimethylphenol ‘ <20 ug/L 1 -
X97468 . 2,4-Dinitrophenol <100 ug/L 50 )
X97468 2,4-Dinitrotoluene <20 ug/L 10
Xg97468 | 2,6-Dinitrotoluene <20 ug/L 10 7
X97468 | 2-Chloronaphthalene ) <20 ug /L 1 B
X97468 2-Chlorophenol ! <20 ug/L 1
X97468 | 2-Methylnaphthalene ‘ <20 ug /L 1
X97468 | 2-Methylphenol : <20 ug/L 1
X97468 | 2-Nitroaniline <20 ug/L 10
X97468 2-Nitrophenol ccc ' <20 ug/L 10
X97468 3+4 Methylphenol ) <20 ug/tL 1
X97468 3,3'-Dichlorobenzidine } <20 ug/L 10
X97468 3-Nitroaniline i <20 ug/L 10
X97468 4,6-Dinitro-2-methylphenol ) <20 ug/L 10
X97468 4-Bromophenyi-phenylether ‘ <20 ug/L 1
X97468 4-Chloro-3-methylphenol " <20 ug /L 10 B
X97468 4-Chioroaniline 1 <20 ug/L 10
X97468 4-Chlorophenyl-phenylether [ <20 ug/L 1
X97468 4-Nitroaniline 1 <20 ug /L 10 ’
X97468 | 4-Nitrophenol <41 ug/L 20
X97468 | Acenaphthene j <20 ug/L 1
X97468 Acenaphthylene ' <20 ug/L 1
X97468 Aniline : <20 ug /L 10

XG.1997.373 - 12
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. Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

12/12/97 9712126-20A  X97468 " Anthracene <20 T ougrL 1 XG 1997 373 - 12 12/19/97
X97468 Azobenzene&1,2-Diphenythydrazine <20 T ugrL 1 XG.1997.373 - 12
X97468 " Benzo (aj anthracene <20 ug/L 1 XG 1997 373 - 12
X97468 " Benzo(@)pyrere S <20 ug/L 1 XG 1997.373 - 12
X97468 " Benzo(b & k)fluoranthene <20 ug/L 1 XG 1997.373 - 12
X97468 " Benzo(ghiperylene <20 ug/L 10 XG.1997 373 - 12
X97468 N Benzoic acid T <200 C gL 100 XG.1997.373 - 12
X97468 T T Benzyl alcohol <100 ug/L 80 X(.1997 373 - 12
X97468  bis (2-Chloroethyl) ether ‘ <20  ugrr o1 XG.1997 373 - 12
X97468 bis(2-Chloroethoxy)methane <20 T ugiL ' XG.1997 373 - 12
X97468 bis(2-Chloroisopropyljether . <20 ug/L ' XG.1997.373 - 12
X97468 | bis(2-Ethylhexyl)phthalate ; <20 g/t 10 XG.1997.373 - 12
Xg7468 Butylbenzylphthalate <20 ug /L 1 B XG.1997.373 - 12
X97468 Chrysene ‘ <20 ug/L 1 - XG.1997.373 - 12
X97468 di-n-Butylphthalate ‘ <20 ug/L | 10 XG.1997 373 - 12
X97468 di-n-Octylpthalate ‘ ~<20 ug/L 10 XG.1997.373 - 12
Xor468 Dibenz(a,h)anthracene <20 T ug/L 10 XG.1997.373 - 12
Xg7468 Dibenzofuran <20 T ug/L ' XG.1997.373 - 12
X97468 Diethylphthalate <20 " ug/t T XG.1997.373 - 12
X97468 | Dimethylphthalate ‘ <20 ug /L 1 XG.1997 373 - 12
X97468 Fluoranthene ! <20 ug/L 1 X(G.1897.373 - 12
X97468 | Fluorene ' <20 ug/L 1 XG 1997.373 - 12
X97468 Hexachlorobenzene <20 ©oug/L 1 - XG.1997.373 - 12
xg7468 ! Hexachlorobutadiene ; <20 Y T XG.1997.373 - 12
X97468 : Hexachlorocyclopentadiene <100 Coug/L 50 XG.1997.373 - 12
X97468 Hexachloroethane ‘ <20 " ugrt ' XG 1997.373 - 12
X97468 7 Indeno(1,2,3-cd)pyrene <20 Coug/l 10 XG.1997.373 - 12
X97468 | Isophorone i <20 ug/L [ XG.1997.373 - 12
X97468 . n-Nitroso-di-n-propylamine ! <20 ug /L T XG.1997.373 - 12
X97468 n-Nitroso-dimethyl-amine : <20 o oug/L 10 X(G.1997.373 - 12
X97468 n-Nitrosodiphenylamine ' <20 T ug/L ' XG 1997.373 - 12
X97468 Naphthalene ‘ <20 Doug/t T XG 1997.373 - 12
Xo7468 | Nitrobenzene i <20 ug /L 1T XG.1997.373 - 12
X97468 | Pentachlorophenol ! <20 . ug/L 10 XG.1697.373 - 12
X97468 | Phenanthrene <20 ug/ L T XG.1997.373 - 12
X97468 | Phenol <20 Wit 10 XG 1997.373 - 12
X97468 | Pyrene i <20 ug /L ' XG.1997.373 - 12
X97468 | Pyridine <20 ug /L 10 XG.1997 373 - 12

Client

Sample 1D . o . o . e :

Collect  Fraction QC Group Analyte Result Units Limit *  RunGroup - # Run Date

12/12/97 9712126-21A  X97483 1,1 Dichloroethane ‘ <1.0  ug/L 1 XG.1997.380 - 9 12/24/97
X97483 1 1,1 Dichloroethene <10 o ug /L 1 h XG 1997 380 - 9
X97483 | 1,1,1 Trichloroethane ‘ <10 ug /L T XG.1997 380 - 9
X97483 1,1,1,2 Tetrachloroethane ! <1.0 ug/L . ' X(G.1997.380 - 9
X97483 11,2 Trichloroethane <1.0 . ug/L ' XG.1997.380 - 9
X97483 1,1,2,2 Tetrachloroethane <1.0 Cougl/Llo o 1 T XG.1997.380 - 9
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Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS

Project: 9712126 FENTON HILL

12112/97 9712126-21A X97483 " 1.2 Dibromoethane (EDB) ) <10 ug/L 1 XG.1997.380 - 9 12124/97
X97483 1.2 Dichlorobenzene <10 ug/L 1 XG 1997 380 - 9
X97483 12 Dichloroethane <1.0 ug /L 1 XG.1997.380 - 9
X97483 1.2 Dichloropropane <10 ug/ 1 X(G.1997.380 - 9
X97483 123 Trichloropropane <10 ugitL 1 XG.1997.380 - 9
X97483 " 13 Dichlorobenzene <10 I 1 XG.1997.380 - 9
X97483 1,4 Dichloro-2-butene <10 10 XG.1997 380 - 9
X97483 1,4 Dichlorobenzene 1 XG.1987.380 - 9
X97483 2-Butanone (MEK) 5 XG.1997.380 - 9
X97483 2-Chloroethylvinylether <50 ug/L 5 XG.1997 380 - ¢
X97483 2-Hexanone (MBK) <50 TugrL 5 XG.1987.380 - 9
X97483 4-Methyl-2-pentanone (MIBK) <50 ug /L 5 XG.1997 380 - 9
X97483 Acetone <50 ug /L 5 ) XG.1997 380 - 9
X97483 Acrolein <20 ug/L 20 X(G.1997 380 - 9
X97483 Acrylonitrile | <20 ug /L 20 XG.1997.380 - 9
Xg7483 Benzene 3 <10 ug/L 1 X(.1997 380 - 9
X97483 " Bromodichioromethane ‘ <1.0 ug/L 1 X(G.1997.380 - 9
X97483 | Bromoform ; <1.0 ug/L 1 XG.1997.380 - 9
X97483 ! Bromomethane ‘ <5.0 ug/L 5 XG.1997.380 - 9
X97483 Carbon disulfide ' <50 ug/L 5 X(G.1997.380 - 8
X97483 | Carbon tetrachloride <10 ug/t 1 X(G.1997.380 - 9
X97483 | Chlorobenzene <1.0 ug/L 1 XG.1997.380 - 9
X97483 ! Chlorodibromomethane <10 ug /L 1 X(G.1997.380 - 9
X97483 Chloroethane <50 ug /L 5 X(G.1997 380 - 9
X97483 Chloroform <10 ug /L 1 i X(G.1997.380 - 9
X97483 Chioromethane <50 ug /L 5 X(G.1997.380 - 9
X97483 cis-1,2 dichloroethene <1.0 ug /L 1 XG.1997.380 - 9
X97483 cis-1,3 dichloropropene <10 ug/L 1 X(G.1997.380 - 9
X97483 i Dibromomethane <1.0 ug/L 1 X(G.1987.380 - 9
X97483 Ethyl methacrylate <50 ug /L 5 XG.1997.380 - 9
X97483 Ethylbenzene <1.0 ug/L 1 XG 1997.380 - 9
X97483 | Freon 113 <50 ug /L 5 X(G.1997.380 - 9
X97483 Freon 12 <10 ug /L w0 XG 1997.380 - 9
X97483 lodomethane <50 ug/L 5 XG 1997 380 - 9
X97483 Methyl t-butyl ether (MTBE) <10 ug /L 1 XG 1957 380 - 9
X97483 Methylene chloride <10 ug/L 10 XG 1997 380 - 9
X97483 | o-Xylene <1.0 ug/L 1 XG 1997 380 - 9
X97483 ‘ p/m Xylenes <20 ug/L 2 XG 1997 380 - 9
Xg7483 | Styrene | <1.0 ug/L 1 XG 1997.380 - 9
X97483 | t-1,2 Dichioroethene ‘ <10 ug /L 1 h XG 1997.380 - 9
Xg7483 t-1,3 Dichloropropene ; <1.0 ug/L 1 XG 1997.380 - 8
X97483 Tetrachloroethene ; <1.0 ug/L 1 XG 1987 380 - 9
X97483 Toluene i <10 ug/t 1 X(G.1997.380 - 9
Xg7483 Trichloroethene <1.0 ug/L 1 XG 1997 380 - 9
X97483 Trichlorofluoromethane <50 ug /L 5 XG 1997 380 - 9
X97483 Vinyl acetate <50 ug/L 5 XG 1997 380 - 9
X97483 Vinyl chioride <50 ug /L 5 XG 1997.380 - 9
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UNITED STATES 0 JE@ RANGER DISTRICT

DEPARTMENT OF FOREST P.O. BOX 150

AGRICULTURE SERVICE JEMEZ SPRINGS, N.M. 87025
505-829-3535

Reply: 2720

Date: April 6, 1998

Steven Rae

Group Leader

Water Quality and Hydrology Group
ESH-18/WQ&H Mail Stop K497

Re: LANL Notice of Intent to Discharge, Milagro Project, Fenton Hill
Jemez Ranger District, Santa Fe National Forest

Dear Mr. Rae,

This letter is in reference to LANL’s proposal for a one-time water discharge
at Fenton Hill of approximately 2.5 million gallons of purified water from the
Milagro Project’s five million gallon pond. The water is to be land applied to
National Forest System Land by a temporary sprinkler irrigation system. The
State of New Mexico is delegated the authority to administer the Federal laws
in regard to clean water. I therefore approve the proposed water discharge
provided that the discharged water quality meets all applicable State and
Federal laws, as indicated by an approved Notice of Intent by the New Mexico
Environmental Department, Surface Water Quality Bureau.

I trust that this will meet your needs. Please call Diane Tafoya or Dennis
Trujillo at (505) 829-3535, if you have any questions.
Sincerely,

L

QDQ'JOHN F. PETERSON

District Ranger



Los Alamos National Laboratory

Environment, Safety and Health Division
ESH-18 Water Quality and Hydrology Group

AP 4.5 Surface Water Assessment
Erosion Matrix for SIS .

Land application

Erosion/Sediment Transport Potential site for water from
Low Medium High Calculated | Milagro Facility
CRITERIA EVALUATED Value 0.1 05 1.0 Score | (Fenton Hill)
Site Setting (43)
On mesa top 1 1.0
Within bench of canyon 4 Defined based on topographic setting
Within the canyon floodplain but not watercourse 13
Within bottom of canyon channel in watercourse 17
Estimated % ground and canopy cowver 13 >75% 25-75% <25% 1.3
Slope 13 0-10% 10-30% >30% 6.5
Surface Water Factors-Run-off (46)
Visible evidence of runoff discharging? (Yes/No) 5 If no, score of O for runoff section. 0.0
If yes, score 5 and proceed with section.
Where does runoff terminate? 19 Other Bench Setting |Drainage/Wetland 0.0
Has runoff caused visible erosion? (Yes/No) 22 Sheet Rilt Gully 0.0

if no, score as 0. If yes, calculate as appropriate.

Surface Water Factors-Run-on (11)

Structures adversely affecting run-on (Yes/No) 7 if yes, score as 7. If no, score as 0. 0.0
Current operations adversely impacting (Yes/No) 4 if yes, score as 4. If no, score as 0. 0.0
Natural drainages onto site (Yes/No) 7 if yes, score as 7. If no, score as 0. 0.0
*Select either structures or natural drainages.

MAX. POSSIBLE EROSION MATRIX SCORE: | 100 Total Score 8.8

Report Printed 4/15/98 3:59:26 PM.
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Los Alamos National Laboratory LANL-ER-AP-4.5
SURFACE WATER Part B: page 2 of 4
SITE ASSESSMENT

SITE INFORMATION Land application site for water
from Milagro Facility (Fenton Hill)
1a) PRS Number . 7 1b) Structure Number ' 1¢) FMU Number 68

2. Date/Time (M/D/Y H:M am/pm)  4/15/98 10:00:00 AM
SITE SETTING (check ail that apply)

3. ¢ On mesa top (a). " Inthe canyon floor, but not in an established channel (c).

Within a bench of a canyon (b). .+ Within established channel in the canyon floor (d).

%Explanation: The proposed application site is a small bowl on the mountain top on the north side of the TA-57 Fenton
! Hill facility. The area is relatively flat and there is no evidence of concentrated runoff other than

| sheetflow.
|

4. Estimated ground and/or canopy cover at site: (deciduous leaves, pine needles, rocks, vegetation, trees,
structures, asphait, etc.)

@[x x | (b) X x X
(illustration) u xxx X : x

Estimated % of ground/canopy cover:  (_' 0% to 25% L 25%to 75% ‘e 75% to 100%

§Explanation: Significant ground and canopy cover. Canopy cover consists of pine trees and multiple thick stands of
i aspen trees. There is significant ground cover on site consisting of grasses, low growing shrubs, aspen
leaves, and downed wood.

5. Steepest slope at the area impacted: (5) - ©)
(@ ‘ I
E—— : e T
® Less than 10% ® 10% to 30% ' 30% and greater

Explanation: The slope around the perimeter of the bowl is approximately 10-15%. The area within the bowl that is

|
1 to be used for the water application has a slope of no more than 10% across the entire area.
|
|
i

RUNOFF FACTORS
Y/N

[ ' Wl 8. Is there visible evidence of runoff discharging from site? If yes, answer a) - c) below:

Y 6a) ts runoff channelized? If yes, describe: "+ Man-made channel. "' Natural channel.

}Explanation: No visible evidence of runoff at the site.
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RUNOFF FACTORS, CONT'D
6b) Where does evidence of runoff terminate?
Drainage or wetland (name)
Within bench of canyon setting (name)

Other (i.e., retention pond, meadow, mesa top)

Explanation:

L 6¢) Has runoff caused visible erosion at the site? If yes, expiain below: - Sheet Rill Gully

jExplanation: No evidence of erosion.

I RUN-ON FACTORS
: Please rate the potential for storm water to run on to this site: (Check EITHER #7 or #9)

LV 7 Are structures (i.e., buildings, roof drains, parking lots, storm drains) creating run-on to the site?

Explanation: This site is not located near any man-made structures or outfalls.

W 8. Are current operations (i.e., fire hydrants, NPDES outfalls) adversely impacting run-on to the site?

;'Explanation:
|

- ¥, Are natural drainage patterns directing stormwater onto site?

'Explanation: No visible evidence of this area being a natural drainage.
|

|
! |
' |

ASSESSMENT FINDING:

L' | 10. Based on the above criteria and the assessment of this site, does soil erosion
potential exist? (REFER TO EROSION POTENTIAL MATRIX.)

Terrill Lemke

11. Signature of Water Quality/Hydrology Representative

Initials of independent reviewer.
—_— P Check here when information is entered in database.
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Y/ N
12. a) ® |[s there visible trash/debris on the site?
b) ® |s there visible trash/debris in a watercourse?

p§§cription of e);istingﬁBMEsr:Wm o

This page is for ESH-18 notes, recommendations, and photos.

Are BMPs being properly maintained? If no, describe in "Other Internat Notes."

Are BMPs effectively keeping sediment in place and reducing erosion potential?

OTHER INTERNAL NOTES:

dissipate energy in the flow and spread the flow over a larger area.

... page 4 of 4

The site has significant ground cover consisting of vegetation, forest litter, and downed wood. These item acct as natural
BMPs. In the event of a concentrated flow of runoff, the large amount and extensive coverage of downed wood will
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Milagro Project Land Application Site
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= 'Post-Apphcaﬁon Sonl Samplmg Walier,f ;
 Milagro Project at Fenton Hill -
Los Alamos, NM

ae New Mexwo 011 Conservatlon Dmsmn (OCD) has complcted a feview of the Los Alamos
{auonal Laboratory (LANL) - “Mﬂagro Project Land Apphmnon Site: Post-Apphcanon Soil .-
:amplmg ‘For 1997" dated November 26, 1997. . In addition to the post-apphcauon samplmgx
reqmrement LANL is requesting a ‘waiver from the OCD from future samplmg for: ythe 5
followmg metals: ’Ag, Ba, Be, Cd, Cr, Ni, Pb, Se, T, ‘and Hg.- Based on the mformauon
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o

Smcerely, ” ’ g
ROgerC.eAnderson R T R e
Envxronmental Bureau Chlef Ty
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Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:98-0124
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 665-1859

Los Alamos, New Mexico 87545

Mr. Roger Anderson

Oil Conservation Division

New Mexico Energy, Minerals, and Natural Resources Department
2040 South Pacheco Street

Santa Fe, New Mexico 87505

SUBJECT: LOS ALAMOS NATIONAL LABORATORY, NOTICE OF INTENT TO
DISCHARGE, MILAGRO PROJECT AT FENTON HILL

Dear Mr. Anderson:

Enclosed is a Notice of Intent to Discharge (NOI) for the Milagro Project at Fenton Hill. This
NOlI is being submitted for the proposed land application of approximately 2.5 million gallons of
purified water from the Milagro Project’s five-million gallon pond. The water will be land
applied to Forest Service land by a temporary sprinkler irrigation system. This will be a one-time
discharge. Please see the attached NOI, site map, and analytical data for further information.

Please call Bob Beers at 667-7969 if you need additional information regarding this NOL

Sincerely,

P aniySPE

Steven Rae
Group Leader
Water Quality and Hydrology Group

BB:SR/mv
Enclosures: a/s

Cy: B. Hoditschek, NMED, Santa Fe, New Mexico, w/o enc.
P. Bustamante, NMED, Santa Fe, New Mexico, w/o enc.
B. Koch, DOE/LAAO, w/enc., MS A316
B. Beers, ESH-18, w/enc., MS K497
N. Williams, ESH-18, w/enc., MS K497
G. Sinnis, P-23, w/o enc., MS H803

WQ&H File, w/enc., MS K497
CIC-10, w/enc., MS A150



NOTICE OF INTENT TO DISCHARGE

Name and address of the facility making the discharge.

Los Alamos National Laboratory
Los Alamos, New Mexico 87545

Location of discharge.

Milagro Project at Fenton Hill

Sandoval County, New Mexico

NE 1/4 Section 13, TI9N, R2E (New Mexico Principal Meridian)
1,776,000 N, 374,000 E (New Mexico State Plane Grid)

Project description.

Since 1995, Los Alamos National Laboratory and a number of academic institutions
have operated an astrophysical observatory, called the Milagro Project, at Fenton Hill.
Using light sensitive detectors submerged in a five-million gallon pond (lined and
covered), the observatory records signals from high-energy cosmic emissions. In
order to minimize interference, the water in the pond has been filtered (carbon and
media filters), and softened through ion exchange. Fill and make-up water for the
Milagro Project is provided by the facility’s water supply well. Currently, the pond
contains approximately 2.5 million gallons of purified water.

In April 1998, it will be necessary for the Milagro Project to drain the pond. The
Laboratory proposes to drain the pond by applying the water to approximately 22
acres of Forest Service land adjacent to the facility. A map has been attached showing
the location of the proposed application area. The U.S. Forest Service, Jemez Ranger
District, has approved the discharge, contingent upon NMED approval.

The means of discharge (to lagoon, flowing stream, water course, arroyo, septic
tank, other).

The discharge will be applied to the surface of approximately 22 acres of land within
the boundaries of the Santa Fe National Forest. The method of land application is
described below.

1. PVC pipes will serve as headers to deliver water from the pond throughout
the application area.

2. Along each header, standard garden hoses will be attached.

3. At the end of each garden hose an impact-type (Rain Bird) sprayer will be

installed. The sprayer will be set to maximum fog (to maximize evaporation)
with a discharge rate of approximately 2-4 gallons per minute (gpm).

4. Sprayer locations and application rates will be chosen so as to minimize
ponding and to prevent runoff from entering a water course.

5. The rate of application will be 100 gpm. Land application will be conducted
24 hours per day. The estimated duration of land appiication will be 18 days.

6. The land application site will be monitored during working hours. If
ponding or runoff occurs, the offending sprayers will be turned off or
moved.

The proposed discharge of approximately 2.5 million gallons of water is equal to
approximately 7.67 acre-feet of water. Since water is being land applied to 22 acres
of land, the Laboratory will be applying approximate 4.2 inches of water over an [8-
day period (minus evaporation), or approximately 0.23 inches of water per day
(minus evaporation).

Los Alamos Page [ of 2
National Laboratory
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5. The estimated concentration of contaminants in the discharge.

Six (6) samples of Milagro Project pond water, MGRO-12, MGRO-13, MGRO- 14,
MGRO-15, MGRO-16, and MGRO-17, were collected on December 12, 1997, and
submitted to Assaigai Analytical Laboratories. Inc. for analysis for total metals,
cyanide, nitrate, general chemistry, semi-volatile organic compounds, and volatile
organic compounds, respectively. The enclosed Table 1.0 summarizes the analytical
results. In addition, a copy of Assaigai's analytical report has been enclosed.

The Milagro Project pond water does not exceed any of the NMWQCC 3101. Surface
Water Standards (See Table 1.0).

Two contaminants, boron (B) and chloride (C!), are present in Milagro Project pond
water at concentrations exceeding NMWQCC Ground Water Standards (See Table
1.0). Boron concentrations in the pond water (1.4 mg/L) can be attributed to the

facility’s water supply well since none of the Milagro Project’s treatment operations
introduce boron.

Chloride concentrations in the pond water (266 mg/L) marginally exceed the
NMWQCC 3103. Ground Water Standard of 250 mg/L (See Table 1.0). The source of
the chioride is presumed to be the water softener since testing of the facility’s water
supply well in 1995 showed chloride (Cl) concentrations at 36 mg/L.

6. The type of operation from which the discharge derived.
Astrophysical observatory (See #3-Project Description).

7. The estimated flow to be discharged per day.

Approximately 144,000 gallons per day. The total volume of water to be discharged
is approximately 2.5 million gallons.

8. The estimated depth to ground water (if available).

The depth to the top of the aquifer at the site is approximately 370 ft (113m). Water
level measurements in observation wells in the immediate area of the site indicate that
the water table is nearly flat.

% /99
Signed %::‘ (%.a_ Date ol 27 778

7 Steven Rae
Group Leader
Water Quality and Hydrolo_, Group

Los Alamos Page 2 of 2
National Laboratory
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Table 1.0 Milagro Project at Fenton Hill
Water Quality Data
5 MG Pond Water
Sample Date: 12/12/97
Sample Type: total, unfiltered
NM WQCC 3103 Ground Water ~ NM WQCC 3101 Surface Water
Analyte Results (mg/L) Standards (mg/L) Standards (mg/L)
Al <0.5 5.0
As <0.06 0.1 2
Ba <0.01 1.0
Be <0.004 0.1
B 14 0.75 5.0
Cd <0.008 0.01 0.05
CN <0.02 0.2 0.22
Cr <0.04 0.05 1.0
Co <0.01 0.05 1.0
Cu <0.04 1.0 0.5
Fe <0.2 1.0
Total Hg <0.0002 0.002 0.000012
Pb <0.06 0.05 0.1
Mn <0.01 0.2
Mo <0.02 1.0
Ni <0.04 0.2
Total Recoverable Se <0.005 0.05 0.002
Ag <0.02 0.05
Tl <0.3
U 0.0029 5.0
Zn 0.7 10.0 25.0
Nitrate-N <0.2 10.0
pH (standard units) 7.8 between 6 and 9 between 6 and 9
TDS 770 1000.0
TSS <4.0
Chloride 266 250.0
Fluoride <0.5 1.6
Sulfate 14.7 600.0
Semi-volatiles
SW846-8270 Non-detect
Volatiles
SW846-8240 Non-detect
Los Alamos

National Laboratory

1/22/98



‘ Assaigai Analytical Laboratories, inc. .

Certificate of Analysis

Client:  LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

Sample {D

Client MGRO 11 B :

Sempie: - WATER

Caollect Fraction QC Group Result Units Limit *
e Dl R EPA-160 series - R -
12/12/97 9712126-14A WTDS-435 Total Dissolved Solids 9930
Client ‘
Sampie iD MGRO 11 C K
Collect Fraction QC Group Analyte *
R D Y R
I A oK L -
12/12/97 9712126-15A WTDS-435 Total Dissoived Solids 10
Client z
Sample iD: ey s p ) :
Collect Fraction QC Group Analyte Resuit Units Limit  *

12/12/97 9712126-16A  MT.1998.91

SR aEPSLzﬂn.;Gﬂe_&W 2 e
12/12/97 9712126-16A Ma7914 Molybdenum <0.02 mg/L 0.02

M97914 Selenium <0.005 mg/L 0.005
12/12/97 9712126-16A Mo7827 Aluminum <05 mg/L 0.5

Mg7927 Arsenic < 0.06 mg/L 0.06

M97927 Barium <0.01 mg/L 0.01

M97927 ' Beryilium < 0.004 mg/L 0.004

M97927 Boron 14 mgi/L 0.1

M97927 Cadmium < 0.008 mg/L 0.008

M97927 Chromium <0.04 mg/L 0.04

M97927 Cobait < 0.01 mg/L 0.01

M97927 Copper <0.04 mg/L 0.04

Mg7927 Iron <0.2 mg/L 0.2

M97927 Lead <0.06 mg/L 0.06

M97927 Manganese <0.010 mg/L

Ma7927 Nickel <0.04 mg/L

M97927 Silver <0.02 mg/L

Mo7927 Thalfium <03 mg /L

Ma7927 Zinc 0.7 - omg/L 8

12112097 9712126-16A  MQ7925 Mercury ‘ < 0.0002 mg /L 0.0002

Client . -~
Sample ID. -

Collect  Fraction

QC Group Resuit Units Umit  *
' _ EPA-335/ SM-4500+ Lo

12/12/97  9712126-17A W97547 <0.02

v 4 ot
3

Cliemt- -7
Sampie i - MGR

Collect Fraction  QC Group Resuit i imit

Run Group - # Run Date
MT 1997 476 - 9 12116/87
Run Group - # Run Dat:
MT 1997 476 - 10 12/16/67
Run Group - # Run Da:
MT. 199891 - 3 01/09/5
MW 1997 1044 - 3 12/22¢
MW 19986 - 16  01/05¢
MW 1998 1 - 25 231
MW 1988 1 - 26
MW.1998.1 - 26
MW.1998.1 - 26
MW 1998 21 - 26 01/06/
MW.1998.1 - 26 12/31;
MW.1998.1 - 26
MW.1998.1 - 26
MW.1998.1 - 26
MW 199821 . 26 01/C6.
MW 1998.21 - 26
MW.1998.1 . 28 1231
MW.1998.1 - 28
MW.1988.1 - 26
MW.1998.1 - 5
MW 1998.21 - 26  01/C6
MW 1997 1051 - 17 12/24
Run Group - # RunCl
MW 1887 1027 - 13 12,17

Run Group - # Runl
: T » " EPA-300 serlesriiiny , e
12/12/97 9712126-18A Wo7543 Nitrate. Nitrogen <02 mg N/ L 02 MW.1987 1025 - 18 12/17
Page 9of 12 Coyote Reports ver 1.0/971212 Report Cate 1/14/98 5.13.31




Assaigai Analytical Laboratories, inc. ‘

Certificate of Analysis

Client. LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL
e MGROS  S=rme. Fhup 722 v WATER
Collect  Fraction QC Group Anal Resuit Units Limit * RunGroup - # Run Date
o EPA-150.1
12/12/97 9712126-19A  WPH-573 7.8 units 0.1 MT. 1997 446 - 3 1211287
G s EPA-160 series -
12/12/97 9712126-19A  WTDS-435 Total Dissoived Solids 770 mgiL 10 MT 1997 475 - 11 216,
WTSS5-494 Totat Suspended Solids <4.0 mg/L 4 MT 1997 469 - 3 12178
- EPA300 series - - g
12/12/97 9712128-19A W97543 Chloride 266 mg:L 0.5 MW.1897 1025 - 24 12/16/87
We7543 Fluoride . <05 mg/L 05 MW.1987.1025 - 15
Wa7543 Sulfate 14.7 mg/L 0.5 MW 1997 1025 - 15
QC Group Analyte Resuit Units Limit * RunGroup - # RunDar
| TSWaAG92701 EPAS5 Somi-VoRtioss Tg ]
1212/97 9712126-20A  X97468 '1.2.4-Trichlorobenzene ] <20 - g/t 1 XG.1997 373 - 12 121ee
X97468 1,2-Dichlorobenzene <20 ug/L 1 XG.1997 373 - 12 :
X97468 1,3-Dichiorobenzene <20 ug/L 1 XG.1997.373 - 12
X97468 1.4-Dichicropenzene <20 ug/lL 1 XG.1997 373 .- 1 ‘!
X97468 1-Methyinaphthalene <20 ug/b 1 XG.1997 373 - 12 )
X97468 2,3,4,6-Tetrachlorophenol <100 ug/L 50 XG.1997 373 - 12 ‘
X97468 2.4.5-Trichlorophenol <20 ug/L 10 XG.1987 373 - 12
X97468 2.4,6-Trichlorophenol <20 ug/L 10 XG.1997 373 - 12
X97468 2.4-Dichioropnenol <20 ug/L 10 XG.1997.273 - 12
X97468 2,4-Dimethyiphenoi <20 ug/l 1 XG.1997 373 - ‘2
X97468 2.4-Dinitrophenol <100 ug/lL 50 XG.1387 273 - 2
X97468 24-Dinitrotoluene <20 ug/L 10 XG.1997 372 . ‘2
X97468 2,6-Dinitrotoluene <20 ug!L 10 XG.1997 3723 . 12
X97468 2-Chioronaphthaiene <20 ugit 1 XG 1997 373 - 12 '
X97468 2-Chiorophenot <20 ug /L T XG.1997.373 - 12 |
X97468 2-Methylnaphthaiene <20 ug/L 1 XG.1987 373 - 12 ‘\
X97468 2-Methyiphenol <20 ugiL 1 XG.1997 373 - 12 ;
X97468 2-Nitroaniline <20 ug/l 10 XG.1997.373 - 12 1
X97488 2-Nitrophenol cce <20 ug/L 10 XG.1997 373 - 2 ‘
X97468 3+4 Methyiphenot <20 ug /L 1 XG.1997 373 - 12 |
X97468 3,3-Dichiorobenzidine <20 ug/tL 10 XG.1997 373 - 12 ‘J
X97468 3-Nitroaniline <20 ug /L 1 T XG1997373 - 2 !
X97468 4 8-Dinitro-2-methylphenol <20 ug/L 10 XG 1997 373 - 2 r‘
X97468 4-Bromophenyi-phenyiether <20 ug/tL 1 XG.1997 373 - 12 i
X97468 4-Chloro-3-methyiphenol <20 ug/L 10 XG 19972372 - (2 ?
X97468 4-Chioroaniiine <20 ug/L 1 XG.1997 373 - 12 I
X97468 4-Chiorophenyl-phenylether <20 ug/t 1 XG.1887 373 - 12
X97468 4-Nitroanifine <20 ug/ L 0 XG.1997.373 - 12 /
X97468 4-Nitrophenal <41 ug/L 20 XG.1997 373 - ¢ ‘
X97468 Acenaphthene <20 ug/tL 1 XG 1997.373 - 12
X97468 Acenapnthylene <2.0 ug/L 1 XG.1987 373 . 12
X97468 Anifine <20 ug /L 10 XG 1987 373 - 1
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Client:
Project:

Assaigai Analytical Laboratories, Inc.

Certificate of Analysis

LOS ALAMOS NATIONAL LABS
9712126

FENTON HILL

12/12/97 9712126-20A

Client e
Sample 1D.

Collect Fraction QC Group

12/12/97 9712126-21A

X97468 Anthracene <20 ug /L XG.1997 373 - 12 121958
X97468 Azobenzene&1,2-Diphenylihydrazine <20 ug/ L B XG.1997 373 - 12
X97468 Benzo (a)anthracene <20 Twgit 1T XG.1997 373 - 12
X97468 Benzo(a)pyrene T L3 ug/L T ’ XG.1897 373 - 12
X97468 Benzo(b & k)fluocranthene <20 wa/l 1 XG.1997.373 - 12
X97468 Benzo(g.h.ijperylene <20 ug /L 10 XG 1997 373 - 12
X97468 Benzoic acid <200 ug /L 100 XG.1997 373 - 12
X97468 Benzyi alcohol < 100 ug/L 50 XG.1997.273 - 12
X97468 bis (2-Chioroethyt) ether <20 ug/L 1 o XG.1997 373 - 12
X97468 bis(2-Chloroethoxy)methane <20 ug/L 1 XG.1997.373 - 12
X97468 bis{2-Chloroisopropy!)ether <20 ug/L 1 XG.1997 373 - 12
X97468 bis(2-Ethyihexyl)phthalate <20 ug/L 10 XG.1997.373 - 12
X97468 Butyibenzyiphthalate <20 ug/L 1 XG.1997 373 - :2
X97468 Chrysene <20 ug/L 1 XG.1997.373 - 12
X97468 di-n-Butylphthatate <20 ug/L 10 XG.1997 373 - 12
X97468 di-n-Octyipthaiate <20 ug/L 10 XG.1997.373 - 12
X97468 Dibenz(a,h)anthracene <20 ug /L 0 X(G.1997 373 - 12
X97468 Dibenzofuran <20 ug/L 1 XG.1997 373 - 12
X97468 Diethylphthalate <20 ug/L 1 XG 1337373 - 12
X97468 Dimethylphthalate <20 ug /L 1 XG.1997 373 - 12
X97468 Fluoranthene <20 ug/L 1 XG.1997.373 - 2
X97468 Fluorene <20 ug /L 1 - XG.1997 273 - :2
X97468 Hexachlorobenzene <20 ug/t 1 XG.1997.373 - 12
Xg7468 Hexachiorobutadiene <20 ug /L 1 XG.1997 373 - 12
X97468 Hexachlorocyclopentadiene <100 ug/L 50 XG.1997 373 - *2
X87468 Hexachloroethane <2.0 ug/L 1 XG.1997.373 - 1
X97468 indeno(1,2,3-cd)pyrene <20 ug/L 10 XG.1997.373 - 12
X97468 isophorone <20 ug/L 1 XG.1967.373 - 12
X97468 n-Nitroso-di-n-propylamine <20 ug/tL 1 XG.1997 373 - 12
X97468 n-Nitroso-dimethyi-amine < 20 ug/L 10 XG 1997373 - 2
X97468 n-Nitrosodiphenylamine <20 ug/L 1 XG.1997 373 - 12
X97468 Naphthaiene <20 ug/L 1 XG 1997.373 - 1
X97468 Nitrobenzene <20 ug/L 1 XG.1997.373 - 12
X97468 Pentachiorophenoi <20 ug/L 10 XG.1997.373 - 12
X97468 Phenanthrene <2.0 ug/L 1 XG 1997.373 - *2
X97468 | Phenol <20 ug/L 10 ) XG.1997.373 - 32
X97468 : Pyrene <20 ug/L 1 XG. 1997 273 - 12
X97468 Pyndine <20 ug/L 0 XG.1997373 - 12
Result Units Umit * Run Group - # RunD:
£ : SW846-3240 Volatiles= B

X97483 1.1 Dichloroethane <10 ug/t 1 XG 297 280 - 3 12/24,
X97483 1.1 Dichloroethene <10 ug/L 1 XG 1257 280 - 2
Xo7a83* . 1.1,1 Trichloroethane <10 ug/ L T XG 1697 380 - 3
X97483 1.1,1.2 Tetrachioroethane <10 ug/L 1 XG 1997 280 - 3
X97483 1,1,2 Trichioroethane - <10 ug /L 1 XG 1367 380 - 9
X97483 1122 Tetrachtoroethane <10 ug/L 1 N XG 1997 380 - 3
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Client:

Project: 9712126

‘ Assaigai Analytical Laboratories, inc.
Certificate of Analysis

LOS ALAMOS NATIONAL LABS

FENTON HILL

12112/97  9712126-21A X97483 1.2 Dibromoethane (EDB) <10 w1 XG 1997 380 - 9 22
X97483 1.2 Dichlorobenzene <10 ug /L 1 XG 1897 330 - 3
X97483 1.2 Dichloroethane <10 wit 1 XG.1367 730 - 9
X97483 1.2 Dichloropropane <10 ug/ L N XG.1997 230 - 3
X97483 1,2,3 Trichioropropane <10 ug/L 1 XG 1697 280 - 3
X97483 1.3 Dichiorobenzene <10 ug/L 1 XG 1597 380 - 9
X97483 1,4 Dichloro-2-butene <10 ug /L w XG.1997 380 - 9
X97483 1.4 Dichlorocbenzene <10 ug/L ' XG.1997 380 - 9
X97483 2-Butanone (MEK) <50 ug/L 5 XG.1997.380 - 3
X97483 2-Chioroethylvinylether <50 ug /L 5 XG.1987 180 - 9
X97483 2-Hexanone (MBK) <50 ugi/t 5 B XG.1997 380 - 9
X97483 4-Methyl-2-pentanone (MIBK) <50 ug /L 5 XG 1997 280 - §
X97483 Acetone <50 ug /L 5 XG 1997 280 - 9
X97483 Acrolein <20 ug/L 20 XG 1997 280 - 9
X97483 Acrylonitrile <20 ug/tL 20 XG 1997 230 - 3
X87483 Benzene <10 ug/L 1 XG 1397 380 - 9
X97483 Bromodichloromethane <10 ug/L 1 XG 1997 280 - 3
X97483 Bromoform <10 ug/L 1 XG 1997 280 - 9
X97483 Bromomethane <50 ug/L S KG 1387 280 - 9
X97483 Carbon disuifide <50 ug/L 5 X5 1397 280 - 9
X97483 Carbon tetrachloride <10 ug/L 1 XG "2GT 780 - 8
X97483 Chiorobenzene <10 ug/L 1 45 °7%7 230 - 3
X97483 Chiorodibromomethane <10 ug/L 1 <327 280 -3
X97483 Chloroethane <50 ug/L 5 . Ti%0-0
X97483 Chloroform <10 ug /L 1 3 TIE0 - 9
X97483 Chloromethane <50 ug/L 5 27330 -9
X97483 cis-1.2 dichloroethene <10 ug/L 1 ‘ T230-9
X97483 ¢is-1,3 dichloropropene <10 ug/L 1 : T30 -2
X97483 Dibromomethane <10 ug/L 1 T30 -9
X97483 Ethyl methacrylate <50 ug/L 5 720 -3
X97483 Ethyibenzene <1.0 ug/L 1 0.9
X97483 Freon 113 <50 ug/L 5 0.9
X97483 Freon 12 <10 ug/L 10 30-3
X97483 iodomethane <50 ug/L 5 5 -9
X97483 Methy! t-butyi ether (MTBE) <10 ug/ L 1 -3
X97483 Methylene chioride <10 ug/L 10 -3
X97483 o-Xylene <10 ug /L 1 5.9
X97483 p/m Xylenes <20 ugi/ L 2 2.3
X97483 Styrene <1.0 ug/L 1 "I -9
X97483 t-1,2 Dichloroethene <10 ug/L 1 -3
X97483 1-1,3 Dichloropropene <10 ug/L 1 0 -9
X97483 Tetrachioroethene <1.0 ug/L 1 2.3
Xg7483 Toluene <10 ug/ i 1 -9
X97483 Trichloroethene <10 ug/L 1 23 -3
X97483 Trichlorofiuoromethane <50 ug/L S -9
X97483 Vinyi acetate <5.0 ug/t 5 2.9
X97483 Vinyl chionde <50 ug/L S 2.3
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Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:98-0126
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

Mr. Roger Anderson

Oil Conservation Division

New Mexico Energy, Minerals, and Natural Resources Department
2040 South Pacheco Street

Santa Fe, New Mexico 87505

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION, LOS ALAMOS
NATIONAL LABORATORY, NOTICE OF INTENT TO DISCHARGE,
MILAGRO PROJECT AT FENTON HILL

Dear Mr. Anderson:

At the February 13, 1998, monthly NMED-Laboratory water quality meeting Ms. Barbara
Hoditschek (NMED/SWQB) and Ms. Phyllis Bustamante NMED/GWQB) verbally requested the
following additional information on the Laboratory’s Notice of Intent (NOI) for the Milagro Project
at Fenton Hill:

1. A revised map of the land application site which shows the location of potential
release sites (PRSs) at Fenton Hill (TA-57);

2. The disposal fate of sludge removed from the 5-million gallon (MG) pond in1995;

3. A copy of the complete analytical report, including QAQC information, for the
analytical results submitted with the NOI; and

4. Written approval of the NOI from the Santa Fe National Forest, Jemez Ranger
District.

Please consider the following information and the enclosed attachments as the Laboratory’s
response to your request:

1. Attachment 1.0 is a revised map of the land application site. No PRSs are located
within or down gradient of the application site;

2. In July 1995 six loads of sludge from the Milagro Project’s 5-MG pond were
shipped to Controlled Recovery Inc., Halfway (near Hobbs), New Mexico, for
disposal. Transportation of the sludge was by Chemical Waste Management;



| er. Anderson ‘ ‘ |

-2- April 13, 1998
ESH-18/WQ&H:98-0126

3. Attachment 2.0 is a copy of the complete analytical report for Milagro Project
samples MGRO-12 through MGRO-17. Please note that samples MGRO-1
through MGRO-11 do not pertain to this NOI and were collected for other
purposes; and

4. Attachment 3.0 is a copy of an approval letter from Mr. John F. Peterson, Jemez
Ranger

Please call me at 667-7969 if you need any additional information regarding this NOIL.

i; ely,
ob Beer i @/
Water Quality and Hydrology Group

BB/mv
Enclosures: a/s

Cy:  B. Koch, DOE/LAAO, w/o enc., MS A316
S. Rae, ESH-18, w/o enc., MS K497
N. Williams, ESH-18, w/o enc., MS K497
P. Bustamante, NMED, Santa Fe, New Mexico, w/o enc.
B. Hoditschek, NMED, Santa Fe, New Mexico, w/o enc.
G. Sinnis, P-23, w/o enc., MS H803

WQ&H File, w/enc., MS K497
CIC-10, w/enc., MS A150
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Attachment 2.
AssAicAl® tachment 2.0 @

ANALYTICAL
LABORATORIES, INC.

7300 Jefferson, N.E. « Aibuquerque, New Mexico 87109 ¢ (505) 345-8964 « FAX (505) 345-7259
3332 Wedgewood, E-5 » El Paso, Texas 79925 « (915) 593-6000 ¢ FAX (915) 593-7820

LOS ALAMOS NATIONAL LABS
attn: BOB BEERS ! * explanation of codes

PO BOX 1663-MSK497 8 ! Anaiyte detected in Methog Blank
LOS ALAMOS’ NM 87545 E | Resuilt 1s esumarad |
Mo See exoianatory memo
Assaigai Analytical Laboratories, Inc.
Certificate of Analysis
Client: LOS ALAMOS NATIONAL LABS _// / ) l 17, o
Project 9712126  FENTON HILL Al duts bUaQe Ao

Wiltiam P. vaa:fma‘dem of Assaigas Analytical (boratone/inc.

i ¥
1y

Collect Fraction QC Group

12/12/97 9712126-01A  MT.1998.91

MT.1998.91 - 1 01/09/98

12/12/97 9712126-01A  M97914 Molybdenum <0.02 mg/L 002 || MW.1997.1044 - 11  12/23/97
M97914 Selenium <0.005 mg /L 0005 | | MW.1998.6 - 14 01/05/98
12/12/97 9712126-01A  M97827 , MW.1998.1 - 22 12/31/97
ma7927 i X | MW.1998.1 - 22
M97927 | Barium 0.13 mg/t | 001 | MW.1988.1 - 22
Mme7927 Beryllium <0.004 mg/L | 0004 | MW.1988.1 - 22
Me7927 Boron 12 mg/L | 01 MW.1998.21 - 22 01/06/98
M97927 Cadmium | <0.008 mg/L 0008 | MW.1988.1 - 22 12/31/97
M97927 | Chromium i <0.04 mg/L | 004 ? MW.1998.1 - 22
Me7927 Cobait <0.01 mg/L | 001 MW.1998.1 - 22
Me7927 Copper , <0.04 | mg/L | 004 MW.1998.1 - 22
Me7927 Iron 13 mg/L 02 i MW.1998.21 - 22 01/06/98
Mg7927 Lead ! <0.08 mg/L 008 | MW.1998.1 - 22 12/31/97
M87927 Manganese <0.010 mg/L 001 MW.1998.1 - 22
M97927 Nickel <0.04 mg/L 004 MW.1998.1 - 22
Mg7927 Silver <0.02 mg/L 002 Mw.1998.1 - 22
Ma7927 Thatlium <03 mgiL | 03 MW.1998.1 - 22
Mo7827 | Zinc | 0.2 mg/L | 01 B MW.1998.21 - 22 01/06/9¢

WEPA-24

12/12/37 9712126-01A Mg7925 | T ] <0.0002 | MW.1897.1051 - 11 12124197
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. Assaigai Analytical Laboratories, Inc.

Certificate of Analysis

Client:  LOS ALAMOS NATIONAL LABS
FENTON HILL

Project. 9712126

12/12/97 9712126-09A  X97468 " 4.6-Dinitro-2-methylphenol <22 Tug/L 10 XG 1997373 - 10 *219:97
X97468 " 4 Bromophenyl-phenylether T TwgiL T T XG.1997.373 - 10
X97468 " 4-Chioro-3-methylphenol ) g /L 10 XG 1997 373 - 10
X97468 " a-Chioroaniiine T ug/L 10 XG.1997.373 - 10
X97468 4.Chioropnenyl-phenylether <22 ug/L 1 XG.1997 373 - 10
X97468 4-Nitroaniline <22 g/t 10 XG.1997.373 - 10
X97468 4-Nitrophenal ) <44 ug/l 20 XG.1997.373 - 10
X97468 Acenaphthene <22 ug/L IR XG.1997.373 - 10
X97468 Acenaphthylene <22 ug/L 1 XG.1997.373 - 10
X97468 Aniline <22 ug/L 10 XG.1997.373 - 10
X97468 Anthracene <22 ug/L 1 XG.1997.373 - 10
X97468 Azobenzene&1,2-Diphenylhydrazine <22 ug/L 1 XG.1997.373 - 10
X97468 Benzo (a) anthracene <22 ug/L 1 XG.1997.373 - 10
X97468 Benzo(a)pyrene <22 ug/L ' XG.1997.373 - 10
X97468 Benzo(b & k)fluoranthene <22 ug/L 1 XG.1997.373 - 10
X97468 Benzo(g.h.i)perylene <22 ug/L 10 XG.1997.373 - 10
X97468 Benzoic acid <220 ug/L 100 XG.1997.373 - 10
X97468 Benzyl alcohol <110 ug/L 50 XG.1997.373 - 10
X97468 bis (2-Chloroethyl) ether <22 ug/L 1 XG.1997.373 - 10
X97468 bis(2-Chloroethoxy)methane <22 ug/L 1 XG.1987.373 - 10
X97468 bis(2-Chioroisopropyljether <22 wg/L 1 XG.1997.373 - 10
X97468 bis(2-Ethylihexyl)phthalate <22 ugi/L 10 XG.1997.373 - 10
X97468 Butylbenzyiphthalate <22 ug/L 1 XG.1997.373 - 10
X97468 Chrysene <22 ug/L 1 XG.1997.373 - 10
X97468 di-n-Butylphthalate <22 ug/L 10 XG.1997.373 - 10
X97468 di-n-Octylpthalate <22 ug/L 10 XG.1997.273 - 10
X97468 Dibenz(a,h)anthracene <22 ug/L 10 XG.1987.373 - 10
X97468 Dibenzofuran <22 ug/L 1 i XG.1987.373 - 10
X97468 Diethyiphthatate <22 ug/L 1 XG.1997.373 - 10
X97468 Dimethyiphthalate <22 ug/L 1 XG.1997.373 - 10
X97468 Fluoranthene <22 ug/L 1 XG.1997.373 - 10
Xg7468 Fluorene <22 ug/L 1 XG.1337 373 - 10
X97468 Hexachlorobenzene <22 ug/L 1 XG.1897.373 - 10
X97468 Hexachlorobutadiene <22 ug/L 1 XG.1997.373 - 10
X97468 Hexachlorocyclopentadiene <110 ug/L 50 XG.1997.373 - 10
X97468 Hexachioroethane <22 ug/L 1 XG.1997.373 - 10
X97468 Indeno(1,2.3-cd)pyrene <22 ug/L 10 XG.1997.373 - 10
X97468 Isophorone <22 ug/L 1 XG.1997.373 - 10
X97468 n-Nitroso-di-n-propylamine ' <22 ug/L 1 XG.1997.373 - 10
X97468 n-Nitroso-dimethyl-amine <22 ug /L 10 XG.1997.373 - 10
X97468 n-Nitrosodiphenylamine i <22 ug/L 1 XG.1997.373 - 10
X97468 Naphthalene <22 ug/L 1 XG.1997.373 - 1
X97468 Nitrobenzene <22 ug/L 1 XG.1997.373 - 10
X97468 Pentachlorophenol <22 ug/L 10 XG.1997.373 - 10
X97468 Phenanthrene <22 ug/t 1 XG.1997.573 - 1
X97468 Phenol <22 ug/L 10 XG.1997.373 - 10
X97468 Pyrene <22 ugfL 1 XG.1997.373 - 10
X97468 Pyridine <22 ug/L 10 B XG.1997.373 - 10
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Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Clientt LOS ALAMOS NATIONAL LABS

Project: 9712126 FENTON HILL

S0 MGROOB U samdle  WATER

Collect Fraction QC Group Analyt Result Units Limit * Run Group - # Run Date

.v; o . SW846-82701 EPA-625 Semi-Volatiles T

12/12/97  9712126-10A X87468 1.2,4-Trichlorobenzene <20 ug/L 1 XG.1997 373 - 11 12/19/97
X97468 1.2-Dichlorobenzene <20 uwgil XG 1997 373 - 11
X97468 1,3-Dichtorobenzene <20 ug/L ' XG 1997 373 - 11
X97468 1.4-Dichlorobenzene <20 ug/L XG.1997.373 - 11
X97468 1-Methyinaphthalene <20 ug/ L b XG.1997.373 - 11
X97468 2,3,4,6-Tetrachiorophenol < 100 ug/L 50 XG.1997.373 - 11
X97468 2,4,5-Trichiorophenol <20 ug/L 10 XG.1997 373 - 11
X97468 2,4 6-Trichlorophenol <20 ug/L 10 XG.1997.373 - 11
Xg7468 2,4-Dichlorophenol <20 ug/t 10 XG.1997.373 - 11
X97468 2,4-Dimethylphenol <20 ug/L 1 XG.1997.373 - 11
X97468 2,4-Dinitrophenol <100 ug/L 50 XG.1997.373 - 11
X97468 2,4-Dinitrotoluene <20 ug/L 10 XG.1997.373 - 11
X97468 2,6-Dinitrotoluene <20 ug/L ' XG.1997.373 - 11
X97468 2-Chloronaphthalene <20 ug/L 1 XG.1997.373 - 11
X97468 2-Chlorophenoi <20 ug/L 1 XG.1997.373 - 11
X97468 2-Methylnaphthalene <20 ug/L 1 XG.1997.373 - 11
X97468 2-Methylphenol <20 ug/L 1 XG.1997.373 - 11
X97468 2-Nitroaniline <20 ug/L 10 XG.1997.373 - 11
X97468 2-Nitrophenol ccc <20 ug/L 10 XG.1997.373 - 11
X97468 3+4 Methyiphenol <20 ug/L 1 XG.1997.373 - 11
X97468 3,3"-Dichlorobenzidine <20 ug/L 10 XG.1997.373 - 1
X97468 3-Nitroaniline <20 ug/L 10 XG.1997.373 - 11
X97468 4,6-Dinitro-2-methylphenol <20 ug/L 10 XG.1997.373 - 11
X97468 4-Bromophenyl-phenylether <20 ug/L 1 XG.1997.373 - 11
X97468 4-Chloro-3-methylphenol <20 ug/L 10 XG.1997.373 - 11
X97468 4-Chloroaniline <20 ug/L 10 XG 1997.373 - 11
X97468 4-Chlorophenyl-phenylether <20 ug/tL 1 XG.1997.373 - 11
X97468 4-Nitroaniline <20 ug/L 10 XG.1997.373 - 11
X97468 4-Nitrophenol <41 ug/L 20 XG 1997 373 - 11
X97468 Acenaphthene <20 ug/L 1 XG.1997 373 - 11
X97468 Acenaphthylene <20 ug/L 1 XG 1997 373 - 11
X97468 Aniline <20 ug/L 10 XG.1997 373 - 11
X97468 Anthracene <20 ug/L 1 XG.1997.373 - 11
X97468 Azobenzene&1.2-Diphenyihydrazine <20 ug/t 1 XG.1997.373 - 11
X97468 Benzo (a) anthracene <20 ug/L 1 XG.1997.373 - 11
X97468 Benzo(a)pyrene <20 ug/L 1 XG.1897 373 - 11
X97468 Benzo(b & k)fluoranthene <20 ug/L 1 XG.1997.373 - 11
X97468 Benzo(g,h.i)perylene <20 ug/L 10 XG.1997 373 - 11
X97468 Benzoic acid < 200 ug/L 100 XG 1997 373 - 11

) X97468 Benzyl aicohol < 100 ug/L 50 XG 1997 373 - 11
X97468 bis (2-Chioroethyl) ether <2.0 ug/L 1 XG 1997.373 - 11
X97468 bis(2-Chloroethoxy)methane <20 ug/L 1T XG.1997 373 - 11
X97468 bis(2-Chloroisopropyl)ether <20 ug/L 1 XG.19987 373 - 11
X97468 bis(2-Ethylhexyi)phthalate <20 ug/L 10 XG.1997 373 - 11
X97468 Butylbenzyiphthalate <2.0 ug/L 1 XG 1997 373 - 11
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Client:
Project:

. Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

LOS ALAMOS NATIONAL LABS
9712126

FENTON HILL

12/12/97 9712126-10A X97468 Chrysene <20 ug/L Y XG.1997.373 - 11 12/19/97
' X97468 B di-n-Butylphthalate <20 ug /L o XG 1997 373 - 11

X97468 ~ " di-n-Octylpthalate <20 ug /L 10 XG 1997 373 - 11
X97468 " Dibenz(a.hjanthracene <20 T Tugid 10 XG.1997 373 - 11
X97468 ~ " Dibenzofuran <20 ug/L a0 XG.1997 373 - 11
xera68 Diethylphthalate <20 uw/l 1 XG.1997.373 - 11
X97468 o Dimethylphthatate <20 ug /L T XG.1997 373 - 11
X97468 Fluoranthene <20 ug/L 1 XG.1997.373 - 11
X97468 Fluorene <20 ug/L 1 XG.1997.373 - 11
X97468 Hexachlorobenzene <2.0 ug/L 1 XG.1997.373 - 11
X97468 Hexachlorobutadiene <20 ug/L 1 XG.1997.373 - 11
X97468 Hexachlorocyclopentadiene <100 ug/t 50 XG.1997.373 - 11
X97468 Hexachloroethane <20 ug/L 1 XG.1997.373 - 11
X97468 Indeno(1,2,3-cd)pyrene <20 ug/L 10 XG.1997.373 - 11
X97468 Isophorone <20 ug/L 1 XG.1997.373 - 11
X97468 n-Nitroso-di-n-propylamine <20 ug/L 1 XG.1997.373 - 11
X97468 n-Nitroso-dimethyl-amine <20 ug/L 10 XG.1997.373 - 11
X97468 n-Nitrosodiphenylamine <20 ug/L 1 XG.1997.373 - 11
X97468 Naphthalene <20 ug/L 1 XG.1997.373 - 11
X97468 Nitrobenzene <20 ug/L 1 XG.1997.373 - 11
X97468 Pentachiorophenol <20 ug/L 10 XG.1997.373 - 11
X97468 Phenanthrene <20 ug/L 1 XG.1997.373 - 11
X97468 Phenol <20 ug/L 10 XG.1997.373 - 11
X97468 Pyrene <20 ug/L 1 XG.1997.373 - 11
X97468 Pyridine <20 ug/tL 10 XG.1997.373 - 11

Client-: 0 §

Sample iD ? » o

Collect Fraction Grou, Analyte Result Units Limit * RunGroup - # Run Date

12/12/97 9712126-11A  X97483 loroethane <10 ug/L 1 XG.1997.380 - 7 12/24/97
X97483 1.1 Dichloroethene <10 ug/L 1 XG.1997.380 - 7
X97483 1,1,1 Trichloroethane <1.0 ug/L 1 XG.1997.380 - 7
X97483 1,1.1,2 Tetrachloroethane <1.0 , ug/L 1 XG.1997.380 - 7
X97483 1.,1.2 Trichloroethane <1.0 ¢ oug/t 1 XG.1997.380 - 7
X97483 1,1,2,2 Tetrachloroethane <10 ug/L 1 XG.1997.380 - 7
X97483 1,2 Dibromoethane (EDB)/ <1.0 ug/L 1 XG.1997.380 - 7
X97483 1.2 Dichlorobenzene <10 ug/L 1 XG.1997.380 - 7
X97483 1,2 Dichloroethane <1.0 ug/L 1 XG.1997.380 - 7
X97483 1.2 Dichloropropane <1.0 ug/L 1 XG.1997.380 - 7
X97483 1,2,3 Trichloropropane <1.0 ug/L 1 XG.1997.380 - 7
X97483 1,3 Dichlorobenzene <1.0 ug/L 1 XG.1997.380 - 7
X97483 1.4 Dichloro-2-butene <10 ug/L 10 XG.1997.380 - 7
X97483 1.4 Dichiorobenzene <10 ug/L 1 XG.1997.380 - 7
X97483 2-Butanone (MEK) <50 ug/L 5 XG.1997.380 - 7
X97483 2-Chioroethylvinylether <50 ug/L 5 XG.1997.380 - 7
X97483 2-Hexanone (MBK) <5.0 ug/L 5 XG.1997.380 - 7
X87483 4-Methyl-2-pentanone (MIBK) <50 ug/L 5 XG.1997.380 - 7
X97483 Acetone <50 ug/L 5 XG.1997.380 - 7
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Client:

Project: 9712126

Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

LOS ALAMOS NATIONAL LABS

FENTON HILL

12/12/97 9712126-11A

Client’
Sample|
Collect Fraction

X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483

ac Group

Acrolein <20 ug/L 20 XG.1997 380 - 7 12/24/97
Acrytonitrile <20 ug/L 20 XG.1997.380 - 7
Benzene T <10 ug/L 1 XG.1997 380 - 7
" Bromodichloromethane <10 ug/L I XG.1997 380 - 7
- Bromoform <10 ug/L T XG 1997 380 - 7
Bromomethane <50 ug/L 5 ) XG 1997 380 - 7
Carbon disulfide <50 TugiL 5 XG 1997 380 - 7
Carbon tetrachioride <10 ug/L 1 XG 1997.280 - 7
Chlorobenzene <10 ug/L 1 ) XG.1997.380 - 7
Chlorodibromomethane <1.0 ug/L 1 XG.1997.380 - 7
Chloroethane <50 ug/t 5 XG.1997.380 - 7
Chioroform <10 ug/L 1 XG.1987.380 - 7
Chiloromethane <50 ug/L 5 XG.1997.380 - 7
cis-1,2 dichloroethene <10 ug/L 1 XG.1997.380 - 7
cis-1,3 dichloropropene <10 ug/L 1 X(.1997.380 - 7
Dibromomethane <10 ug/L 1 XG.1997.380 - 7
Ethy! methacrylate <50 ug/L 5 X(3.1997.380 - 7
Ethylbenzene <10 ug/L 1 XG.1997.380 - 7
Freon 113 <50 ug/L 5 XG.1997.380 - 7
Freon 12 <10 ug/L 10 XG.1997.380 - 7
lodomethane <5.0 ug/L 5 XG.1997.380 - 7
Methyl t-buty! ether (MTBE) <1.0 ug/L 1 XG.1997.380 - 7
Methylene chloride <10 ug/L 10 XG.1997.380 - 7
o-Xylene <10 ug/L 1 XG.1997.380 - 7
p/m Xylenes <20 ug/L 2 XG.1997.380 - 7
Styrene <10 ug/L 1 XG.1997.380 - 7
t-1,2 Dichloroethene <1.0 ug/L 1 XG.1997.380 - 7
t-1,3 Dichioropropene <t0 ug/L 1 XG.1997.380 - 7
Tetrachloroethene <10 ug/L 1 XG.1997.380 - 7
Toluene <10 ug/L 1 XG.1997.380 - 7
Trichloroethene <10 ug/L 1 XG.1997.380 - 7
Trichioroflucromethane <5.0 ug/L 5 XG.1997.380 - 7
Vinyl acetate <50 ug/L 5 XG.1997.380 - 7
Vinyl chloride <50 ug/L 5 XG.1997.380 - 7

Analyte

* Run Group - # Run Date

12112197 9712126-12A  X97483 1 Dichloroethane ug /L 1 XG.1997.380 - 8 12/24/97
X97483 1,1 Dichioroethene <1.0 ug/L 1 XG.1997.380 - 8
X97483 1,1,1 Trichioroethane <10 ug/L 1 XG.1997 380 - 8
X97483 1,1,1,2 Tetrachloroethane <10 ug/L 1 X(G.1997.380 - 8
X97483 1.1.2 Trichioroethane <10 ug/L 1 XG.1997.380 - 8
X97483 1,1.2,2 Tetrachioroethane <10 ug/L 1 XG.1997.380 - 8
X97483 1,2 Dibromoethane (EDB) <10 ug/L 1 XG.1997.380 - 8
X97483 1,2 Dichiorobenzene <10 ug/L 1 XG.1997.380 - 8
X97483 1,2 Dichloroethane <10 ug/L 1 XG.1997.380 - 8
X97483 1,2 Dichloropropane <10 ug/L 1 XG.1997.380 - 8
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. Assaigai Analytical Laboratories, Inc. ‘

Certificate of Analysis

Client:  LOS ALAMOS NATIONAL LABS
FENTON HILL

Project: 9712126

12/12/97 9712126-12A

Collect Fraction

12/12/97 9712126-13A

X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X897483
X97483
X97483
X87483
Xg97483
X97483
X97483
X97483
X97483
X97483
X97483
X87483
X97483
X97483
X97483
X97483
X97483
X87483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483
X97483

QC Group

WTDS-435

123 Tﬁéﬁlgfopropane

XG.1997.380 -
XG.1997.380 -
XG.1997 380 -
XG.1997.380 -
XG.1997 380 -
XG.1997.380 -
XG.1997 280 -
XG.1997.380
XG.1997.380

12/24.97

XG.1997.380

XG.1997.380

XG.1987.380

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997 380

.

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997.380 -

XG.1997.380 -

XG.1997.380

XG.1997 380

XG.1997 380

XG.1997.380

XG.1997 380

XG.1997.380

XG.1997 380

XG.1997.380 -

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997.380

XG.1997.380

<10 ug/L 1
1.3 Dichlorobenzene <1.0 di‘;ﬁ/ﬁL‘ i 1
) 1.4 Dichloro-2-butene <10 uwg’t 1o
1.4 Dichlorobenzene <10 T TugiL 1
2-Butanone (MEK) <50  ug/L 5
2-Chloroethylvinylether <50 ug/L 5
2-Hexanone (MBK) <50 ug/L 5
4-Methyl-2-pentanone (MIBK) <50 TTTugie s T
) Acetone <5.0 ug/L 5
Acrolein <20 ug/i 20
Acrylonitrile <20 ug/L 20
Benzene <10 ug/tL 1
Bromodichtoromethane <10 ug/tL 1
Bromoform <10 ug/L 1
Bromomethane <50 ug/L 5
Carbon disulfide <50 ug/L 5
Carbon tetrachloride <10 ug/L 1
Chiorobenzene <1.0 ug/L 1
Chlorodibromomethane <1.0 ug/L 1
Chloroethane <50 ug/L 5
Chloroform <1.0 ug/L 1
Chioromethane <50 ug/L 5
cis-1,2 dichloroethene <1.0 ug/L 1
cis-1,3 dichloropropene <1.0 ug/L 1
Dibromomethane <1.0 ug/L 1
Ethyl methacrylate <50 ug/L 5
Ethylbenzene <10 ugfL 1
Freon 113 <50 ug/L S
Freon 12 <10 ug/bL 10
lodomethane <50 ug/L 5
Methyi t-butyl ether (MTBE) <1.0 ug /L 1
Methylene chloride <10 ug/L 10
o-Xylene <1.0 ug/L 1
p/m Xylenes <20 ug/L 2
Styrene <1.0 ug/L 1
t-1,2 Dichloroethene <1.0 ug/L 1
t-1,3 Dichioropropene <1.0 ug/L 1
Tetrachloroethene <1.0 ug/L 1
! Toluene <10 ug/L 1
Trichloroethene <1.0 ug/L 1
i Trichlorofiuoromethane <50 ug/L 5
Viny! acetate <50 . ug/b 5
Vinyl chloride . <50 Coougl/l 5

0
0 M ® W O ™M W W o w W W W W o w ® W W W W W W W W o 0 W W O m W o W 0 W W W W W W ™

XG.1997.380

Analyte

Totai Dissoived Solids

426

10

* RunGroup - # RunDate

MT.1997.476 - 8 12/16/97
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. Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client:  LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

Sample 1D

et MGRO 11B

Collect Fraction QC Group

i 12/12/97 9712126-14A  WTDS-435

e MGRO11C

Collect Fraction QC Group

12/12/97 9712126-15A  WTDS-435

i Client
: Sampie 1D
Collect Fraction Gro

‘ 12/12/97 9712126-16A  MT.1998.91

12/12/97 9712126-16A M97914
} M97914

12112/97 9712126-16A Mg7927
M97927
; M97927
M97927
| M97927
| M97927
1 M97927
! M97927
Mo7927
M97927
Mg97927
M97927
M97927
M97927
M97927
M97927

12/12/97 9712126-16A M97925

Collect Fraction QC Group

12/12/97 9712126-17A Wo7547

12/12/97 9712126-18A Wa7543

sampe . WATER

: ] Matrix
Analyte Result Units Limit *
e EPA-160 series - . ‘
Total Dissolved Solids 9830 mg/L 10
Sample 1
| e WATER
Analyte Resuit Units Limit *

EPA-160 series
Total Dissolved Solids 12550

Uranium, total ‘ " 0.0029 mg/L . 0.0001

Molybdenum <0.02 mg/L 0.02
Seienium < 0.005 mg/L 0.005

v lumlnum o ‘ < 0.5 mg/L 0.5
Arsenic <0.08 mg/L 0.06
Barium <0.01 mg/L 0.01
Beryllium <0.004 " mg/L . 0004
Boron 14 mg/L 0.1
Cadmium <0.008 + mg/L 0.008
Chromium <0.04 mg/L 0.04
Cobait <0.01 mg/L 0.01
Copper <0.04 ¢ mg/L 0.04
Iron <02 mg/L 0.2
Lead <0.06 mg/L 0.06
Manganese <0.010 . mg/L 0.01
Nickel <0.04 mg/L 0.04
Silver <0.02 mg/t 0.02
. Thallium <03 mg/L 0.3
| Zinc 0.7 © mgiL - 0.1 B

| Mercury T <o00002 mg/L 00002

-

Analyte Resuit Units
D s 5 ” o o

Run Group - # Run Date

MT 1997 476 - 9 12116187
Run Group - # Run Date
MT.1997.476 - 10 12/16/97
Run Group - # Run Date
MT.1998.91 - 3 01/09/98
MW.1997.1044 - 13 12/23/97
MW.1998.6 - 16  01/05/98
MW.1998.1 - 26 12/31/97
MW.1998.1 - 26
MW.1998.1 - 26
MW.1998.1 - 26
MW.1998.21 - 26 01/06/98
MW.1998.1 - 26 12/31/97
MW.1998.1 - 26
MW.1998.1 - 26
MW.1998.1 - 26
MW.1998.21 - 26 01/06/98
MW.1998.21 - 26
MW.1998 1 - 26 12/31/97
MW.1998.1 - 26
MW.1998.1 - 26
MW.1998.1 - 26
MW.19898.21 - 26 01/06/98
MW.1997 1051 - 17 12/24/97

Run Group - #

MW.1997.1027 - 13

MW.1887.1025 - 18

12/17/97

Run Group - # Run Date

12/16/97
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Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS

Project: 9712126  FENTON HILL

Client | . Sample :

sampern  MGRO 15 Sampie  WATER

Collect  Fraction QC Group Analyte Result Units Limit * Run Group - _# Run Date

ST EPA-150.1
12/12/97 9712126-19A  WPH-573 pH 78 units 01 MT. 1997 446 - 3 1211397
e EPA-160 serles :

12/12/97 9712126-19A  WTDS-435 Total Dissolved Solids 770 mg/L 10 MT.1997.476 - 11 12/16/97

WTS55-494 Total Suspended Solids <40 mg/L e MT.1997 469 - 9 12/17/87
- EPA300 series:

12/12/97 9712126-19A W97543 Chiloride 266 mg/L 0.5 MW.1997.1025 - 24  12/16/97
W97543 Fluoride <05 mg/L 0.5 MW.1997.1025 - 15
W97543 Sulfate 14.7 mg/L 0.5 MW.1987.1025 - 15

Collect

12/12/97

Eraction Gro
9712126-20A X97468
X97468
X97468
X97468
X97468
X97468
X97468
Xg97468
X97468
X97468
X97468
X97468
X97468
X97468
X97468
X97468
X97468
X97468
X97468
X97468
X97468
X97468
X97468
X97468
Xg7468
X97468
X97468
X97468
X97468
X97468
X97468
X97468

* Run Group - # Run Date

1,2,4-Trichlorobenzene <20 ug/L 1 XG.1997.373 - 12 12/19/97
1,2-Dichlorobenzene <2.0 ug/L 1 XG.1997.373 - 12
1,3-Dichlorobenzene <20 ug/L 1 XG.1997.373 - 12
1,4-Dichlorobenzene <20 ug/L 1 XG.1997.373 - 12
1-Methylnaphthalene <20 i ug/L 1 XG.1997.373 - 12

2,34, 6-Tetrachlorophenol <100 ug/L 50 XG.1997.373 - 12

2.,4,5-Trichlorophenol <20 ug/L 10 XG.1997.373 - 12
2.4,6-Trichiorophenol <20 ug/L 10 XG.1997.373 - 12
2,4-Dichiorophenol <20 ug/L 10 XG.1997.373 - 12
2,4-Dimethylphenoi <20 ug/L 1 XG.1997.373 - 12

2,4-Dinitrophenol <100 ug/L 50 XG.1997 373 - 12
2,4-Dinitrotoluene <20 ug/L 10 XG.1997.373 - 12
2,6-Dinitrotoluene <20 ug/L 10 XG.1997.373 - 12

2-Chloronaphthalene <20 ug/L 1 XG 1997 373 - 12

2-Chlorophenol <20 ug/L 1 XG.1997.373 - 12
2-Methylnaphthalene <2.0 ug/L 1 XG 1997 373 - 12
2-Methyiphenoi <20 ug/L 1 XG.1997.373 - 12
2-Nitroaniline <20 ug/L 10 XG.1897.373 - 12
2-Nitrophenol ccc <20 . ug/L 10 XG.1997.373 - 12

3+4 Methyiphenol <20 " oug/b 1 XG.1997 373 - 12
3,3-Dichiorobenzidine <20 ;ug/lL 10 XG.1897.373 - 12
3-Nitroaniline <20 ¢oug/lL 10 XG.1997 373 - 12
4,6-Dinitro-2-methylphenol <20 ugfiL 10 XG.1997.373 - 12
4-Bromophenyl-phenyiether <20 . ug! L 1 XG.1997.373 - 12
4-Chloro-3-methyiphenol <20 ug/L 10 XG.1997 373 - 12
4-Chloroaniline | <20 ug/L 10 XG.1997.373 - 12
4-Chlorophenyl-phenylether <20 ug/t 1 - XG.1997 373 - 12
4-Nitroaniline <20 ug/L 10 XG 1897 373 - 12
4-Nitrophenoi <41 ugi L 20 XG.1997 373 - 12
Acenaphthene <2.0 ugil 1 XG.1997 373 - 12
Acenaphthylene <20 ug/L 1 XG.1997 373 - 12
Aniline <20 ug/L 10 XG 1997 373 - 12
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Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

Client:  LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

12/12/97 9712126-20A X97468 ) Anthracene T <20 TugiL 1 XG.1997 373

- 12 12/19,67
X97468 Azobenzene&‘l,2-D|phenylhydrazme <20 T ug /L R XG.1997 373 - 12
X97468 " TBenzo (a) anthracene Y Y O D XG.1997 373 - 12
X97468 Benzo(a)pyrene N <20 ug/t 1 o XG 1997373 - 12
X97468 " Benzo(b & k)fluoranthene <20 Tugil T Ty XG.1897.373 - 12
X97468 B Benzo(g.h.i)perylene <20 ug/t 10 XG.1997.373 - 12
X97468 Benzoic acid <200 ug/L 100 XG.1997.373 - 12
X97468 Benzy! alcohol <100 ug/L 50 XG.1997.373 - 12
X97468 bis (2-Chioroethy!) ether <20 ug/L ' XG.1997.373 - 12
X97468 bis(2-Chloroethoxy)methane <20 , ug/L 1 XG.1997.373 - 12
X97468 bis(2-Chloroisopropyt)ether <20 ug/L 1 X(G.1997.373 - 12
X97468 bis(2-Ethylhexyl)phthalate <20 ug/ bt 10 XG.1997.373 - 12
X97468 Butylbenzylphthalate <20 ug/L 1 XG.1997.373 - 12
X97468 Chrysene . <20 ug/lL 1 XG.1997.373 - 12
X97468 di-n-Butyiphthalate <20 ug/L 10 XG.1997.373 - 12
X97468 di-n-Octyipthalate <20 ug/L 10 XG.1997.373 - 12
X97468 Dibenz(a,h)anthracene <20 ug/L 10 XG.1997.373 - 12
X97468 ’ Dibenzofuran <20 ug/L 1 XG.1897.373 - 12
X97468 ’ Diethylphthalate <2.0 ug/L 1 XG.1997.373 - 12
X97468 ' Dimethylphthalate <20 ug/L 1 XG.1997.373 - 12
X97468 Fiuoranthene <20 ug/L 1 XG.1997.373 - 12
X97468 Fluorene <20 ug/L 1 XG.1997.373 - 12
X97468 Hexachlorobenzene <20 ug/L 1 XG.1997.373 - 12
X97468 Hexachlorobutadiene <20 ug/L 1 XG.1997.373 - 12
X97468 ! Hexachlorocyciopentadiene <100 ug/L 50 XG.1997.373 - 12
X97468 Hexachloroethane : <20 ug/L 1 XG.1897.373 - 12
X§7468 indeno(1,2,3-cd)pyrene <20 ug/L 10 XG.1997.373 - 12
X97468 . Isophorone ' <20 ug/L 1 XG.1997.373 - 12
X97468 n-Nitroso-di-n-propylamine <20 ug/L 1 XG.1997.373 - 12
X97468 n-Nitroso-dimethyl-amine <20 ug/L 10 XG.1897.373 - 12
X97468 n-Nitrosodiphenylamine <20 ug/L 1 XG.1997.373 - 12
X97468 Naphthalene <20 "2 ©ooug/L 1 XG.1997.373 - 12
X97468 Nitrobenzene <20 ug/L 1 XG.1997 373 - 12
Xg7468 Pentachlorophenol <20 ug/L 10 XG.1997.373 - 12
X97468 : Phenanthrene <20 ©oug/L 1 XG.1997.373 - 12
X97468 | Phenol <20 ©oug/L 10 XG.1997.373 - 12
X97468 4 Pyrene <20 ug/L 1 XG.1997.373 - 12
X97468 ! Pyridine <20 ug/L . 10 XG.1997.373 - 12
e e i 0 e e
samper0 - MR o
Collect Fraction Gro Analyte Resuit Units Limit * Run Group -_# Run Date
v L S
12112/97 9712126-21A  X97483 ~ 1.1 Dichloroethane EIY) ug /L 1 XG.1997.380 - 8 12/24/97
X97483 1,1 Dichloroethene <10 ug/L 1 XG.1997.380 - 9
X87483 1.1,1 Trichloroethane <10 ug/L 1 XG.1997.380 - 9
X97483 1.1.1,2 Tetrachioroethane <1.0 ug/L 1 XG.1997.380 - 9
X97483 ‘ 1,1,2 Trichlorcethane <10 ug/L 1 XG.1997.380 - 9
Xg7483 ’ 1,1,2,2 Tetrachloroethane <1.0 ug/L 1 XG.1997.380 - 9
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Client:  LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

. Assaigai Analytical Laboratories, Inc. .

Certificate of Analysis

~ 1.2 Dibromoethane (EDB)

12112197 9712126-21A  X97483 <10 ug/t 1 XG.1997 230 - 9 224,57
X97483 - 1.2 Dichlorobenzene <10 ug/L ' i XG 1997 280 - 2
X97483 ) 1,2 Dichloroethane <10 ug /L XG.1997 280 - ¢
X97483 B 1,2 Dichioropropane <10 ug/L 1 XG.1997.380 - 9
X97483 ) 1.2.3 Trichloropropane <10 ug /L 1 XG.1997.380 - 9
X97483 1.3 Dichlorobenzene <10 ug /L T XG.1997 380 - 9
X97483 1.4 Dichloro-2-butene <10 ug/L 10 XG.1997 380 - 9
X97483 1,4 Dichlorobenzene <10 ug/L 1 XG 1997 380 - 9
X87483 2-Butanone (MEK) <50 ug/L 5 XG.1997.380 - 9
Xg7483 2-Chloroethylvinytether <50 ug /L 5 XG.1997.380 - ¢
X97483 2-Hexanone (MBK) <50 ug/L 5 XG.1997.380 - 9
X97483 4-Methyi-2-pentanone (MIBK) <50 ug/L 5 XG.1997.380 - 9
X97483 Acetone <50 ug/L 5 XG.1997 380 - 8
X97483 Acrolein <20 ug/L 20 XG.1997.380 - 8
X97483 - Acrylonitrile <20 ug/ L 20 XG.1997.380 - 9
X97483 Benzene <1.0 ug/L 1 XG.1997.380 - 9
X97483 Bromodichloromethane <10 ug/L 1 XG.1997.380 - 9
X07483 | Bromoform <10 ug/L 1 XG.1997.380 - 9
X97483 Bromomethane <50 ug/L 5 XG.1997.380 - 9
X97483 Carbon disulfide <50 ug/L 5 XG.1997.380 - 9
X97483 Carbon tetrachloride <1.0 ug/L 1 XG.1997.380 - 9
X97483 | Chlorobenzene <1.0 ug/L 1 XG.1997.380 - 9
X97483 Chiorodibromomethane <1.0 ug/t 1 XG.1997.380 - 9
X97483 ) Chloroethane <50 ug/L 5 XG.1997 380 - 9
X97483 . Chloroform <1.0 ug/L 1 XG.1997 380 - 9
X97483 ! Chloromethane <60 ug/L 5 XG.1997 380 - 9
X97483 cis-1,2 dichloroethene <1.0 ug/L 1 XG.1997 380 - 9
X97483 cis-1,3 dichloropropene <1.0 ug/L 1 XG.1997.380 - 9
X97483 Dibromomethane <10 ug/L 1 XG.1997.380 - 9
X97483 Ethyl methacrylate <50 ug/L 5 XG.1997.380 - 9
X97483 Ethylbenzene <1.0 ug/L 1 XG.1997.380 - 9
X97483 . Freon 113 <50 ug/L 5 XG.1997.380 - 9
X97483 Freon 12 <10 ug/ L 10 XG.1997.380 - 9
X97483 lodomethane <50 ug/L 5 XG.1997.380 - 9
X97483 Methy! t-buty! ether (MTBE) <1.0 ug/L 1 XG.1997.380 - 9
X97483 Methylene chioride <10 ug/L 10 XG.1997.380 - 3
X97483 ! o-Xylene <10 ug/L 1 XG.1997.380 - 9
X97483 p/m Xylenes <20 ug/t 2 XG.1997 380 - 9
X97483 Styrene <10 ugiL 1 XG.1997.380 - 9
X97483 | t-1,2 Dichloroethene <1.0 ug/L 1 XG.1997.380 - 9
X97483 ’ t-1,3 Dichloropropene <1.0 ug/L 1 XG.1997.380 - 9
Xg7483 i Tetrachloroethene <10 ug/L 1 XG.1997.380 - 9
X97483 Toluene . <1.0 ug/L 1 XG.1997.380 - 9
X97483 Trichloroethene <1.0 ug/L 1 XG.1997.380 - 9
X97483 Trichlorofluoromethane <50 ug/L 5 XG.1997 380 - 9
X97483 , Vinyl acetate <5.0 ug/L 5 XG.1997.380 - 9
X97483 Vinyl chloride <560 ugi/L 5 XG.1997.380 - 9
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client. LOS ALAMOS NATIONAL LABS
Project. 9712126 FENTON HILL
Qc . -y .
e LCS: Lab Control Spike: . o WATER
QC Group Run ID Analyte Result Units Run Group - _# Run Date
EPA-160 series
WTDS-435 WTDS-435( 2) Total Dissolved Solids 96 % Recovery MT 1997 476 - 2 12/168/67
WTSS-494 WTSS-494( 2) " Total Suspended Solids T T 29 T T o Recovery MT 1997 469 - 2 $2/17:07
EPA-200 series AAGF
M97914 Mg7914-002 Molybdenum 98 {%) Recov MW 1297 1044 . 2 12/23/97
M97914-002 Selenium T T (%) Recov MW.1388 6 - 9 01/05/88
: EPA-200.7 ICP
M97927 M97927-002 Aluminum 104 (%) Recov MW 1998.1 - 17 1213197
M97927-002 Aluminum 102 (%) Recov MW.1998.21 - 17 01/06/¢8
M97927-002 Arsenic 97 (%) Recov MW.1998.1 - 17 12/31/87
M97927-002 Arsenic o (%) Recov MW 1988.21 - 17 01/06/98
M97927-002 Barium 100 (%) Recov MW.1998.1 - 17 12/31/97
M97827-002 Barium 102 (%) Recov MW.1888.21 - 17 01/06/98
M97927-002 Beryilium 101 (%) Recov MW.1998.21 - 17
M97927-002 Boron 99 (%) Recov MW 1998.1 - 17 12/31/97
Mg7927-002 Cadmium 105 (%) Recov MW 1998.1 - 17
M97927-002 Cadmium 102 (%) Recov MW.1998.21 - 17 01/06/98
M97927-002 Chromium 103 (%) Recov MW.1998.1 - 17 12/31/97
M87927-002 Chromium 102 (%) Recov MW.1998.21 - .17 01/06/98
M97927-002 Cobalt 101 (%) Recov MW.1998 1 - 17 12/31/97
M97927-002 Cobait 102 (%) Recov MW.1998.21 - 17 01/06/98
M97927-002 Copper 101 (%) Recov MW.1998.21 - 17
M97927-002 ron 106 (%) Recov MW.1998.21 - 17
M97927-002 Lead 104 (%) Recov Mw 1998.1 - 17 12/31/97
M97927-002 Lead 102 (%) Recov MW.1998.21 - 17 01/06/98
M97927-002 Manganese 102 (%) Recov MW.1888.21 - 17
M97927-002 Nickel 101 (%) Recov MW 19981 - 17 12/31/97
M87927-002 Nickel 103 (%) Recov MW.1998.21 - 17 21/06/98
M87927-002 Silver 102 (%) Recov AW 19881 - 17 12/31197
M97927-002 Silver 102 (%) Recov MW 1998 21 - 17 31/06/98
M97927-002 Thallium 102 {%) Recov Mw.19e8.1 - 17 12/31/97
M97927-002 Thallium 101 (%) Recov MW.1988.21 - 17 01/06/98
Mg7927-002 Zinc 103 {%) Recov MW 1598.21 - 17
W97543 W97543-002 Chloride 95 % Recovery MW 1997 1025 - 4 12/16/97
W87543-002 Fluoride 96 % Recovery MW. 1897 1025 - 4
W97543-002 Nitrate, Nitrogen 98 % Recovery MW 1997.1025 - 4
W97543-002 Sulfate 98 % Recovery MW.1997.1025 - 4
W87547 Wg7547-002 96 (%) Recov MW 1997 1027 - 3 12/17/97
M97925 Mg7925-002 Mercury (%) Recov MW.1997.1051 - 8 12/24/97
X97483 X97483-001 1.1 Dichloroethene B T % Recovery XG.1997 380 - 1 12/24/97
X97483-001 Benzene 108 % Recovery XG 1997.380 - 1
X97483-001 Chlorobenzene 108 % Recovery XG.1997.380 - 1
X97483-001 Toluene 108 % Recovery X(G.1997 280 - 1
X897483-001 Trichioroethene 108 % Recovery XG 1997.380 - 1
Page 10of 11 Coyote Reports ver 1.0/971212 Report Date 1/15/98 10:21:.26 AM



. Assaigai Analytical Laboratories, inc.
Quality Control Summa

Client:  LOS ALAMOS NATIONAL LABS

Project. 9712126

FENTON HILL

'SWB46-8270 | EPA-625 Semi_Volatiles

X97468 X97468-002 1,2 4-Trichlorobenzene 81 % Recovery XG.1997 273 - ¢ R
X97468-002 "1 4-Dichiorobenzene S "% Recovery XG.1997 373 -
X97468-002 " 2.4-Dinitrotoluene I T "% Recovery XG 1997 373 - 1
X97468-002 ~ 2-Chlorophenol T T g % Recovery XG.1997 373 - 1
X97468-002 4-Chioro-3-methylphenal ) ‘91 % Recovery XG 1297 373 - ¢
X97468-002 B 4-Nitrophenol T a4 Recovey XG 1397 373 - 1
X97468-002 Acenaphthene 93 % Recovery XG 1997 373 - ¢
X97468-002 n-Nitroso-di-n-propylamine 92 % Recovery XG.1997 373 - 1
X97468-002 Pentachlorophenot 96 % Recovery o XG.1897 373 - 1
X97468-002 Phenol 37 % Recovery XG.1997.373 - 1§
X97468-002 Pyrene 110 % Recovery XG.1987.373 - 1
ac : |
.  LcsD:
QC Group Run ID Run Group_- _# Run Date
WTDS-435 WTDS-435( 3) Total Dissolved Solids 99 % Recovery MT.1997.476 - 3 12/16/87
WTSS-494 WTSS-494( 3) Total Suspended Solids 85 % Recovery MT.1097.469 - 3 12017497
..... £ ;
M97914 M97914-003 Molybdenum 100 (%) Recov MW.12897.1044 - 10 12/23/87
M97914-003 Selenium 90 (%) Recov MW.1998.6 - 10 01/05/98
mMa7927 M87927-003 Aluminum 102 (%) Recov MwW.1998.1 - 18 12/31/97
M97927-003 Aluminum 100 (%) Recov MW.1998.21 - 18 017086/68
M87927-003 Arsenic 104 (%) Recov MW.1998 1 - 18 12/31,97
M97927-003 Arsenic 101 (%) Recov MW.1588.21 - 18 01/06/98
M97927-003 Barium 100 (%) Recov MW.1998.1 - 18 12131197
Mg7927-003 Barnum 100 {%) Recov MW.1898.21 - 1 (1:08/98
M97927-003 Beryllium 102 (%) Recov MW.1598.1 - 18 12/31:97
M97927-003 Beryilium 101 (%) Recov MW.1998.2% - 18 01/06/98
Mg7927-003 Boron 101 (%) Recov MW 1998.1 - 18 12/31197
M87927-003 Cadmium 105 (%) Recov MW 15S8.1 - 18
M97927-003 Cadmium 102 (%) Recov MW.1998.21 - 18 01/06/98
M97927-003 Chromium 104 (%) Recov MW.1998 1 - 1 12/31/97
Mg7927-003 Chromium 102 (%) Recov MW.1998.21 - 18 01/06/98
M97927-003 Cobait 102 (%) Recov MW 1538.1 - 18 12/31:/97
MQ7927-003 Cobait 102 (%) Recov MW.1998.21 - 18 01/06:¢8
Mg97927-003 Copper 104 (%) Recov MW. 19981 - 18 12/31/97
M97927-003 Copper 100 (%) Recov MV :998.21 - 18 01/06/98
MQ7927-003 iron 105 (%) Recov MW.1998.21 - 18
M97927-003 Lead 107 (%) Recov MW.1998 1 - 18 12/31/97
M97927-003 Lead 103 (%) Recov MW.1998.21 - 18 21/06/98
M97927-003 Manganese 105 (%) Recov MW 1998 1 - 18 12/31,97
M97927-003 Manganese 102 (%) Recov MW.1998 21 - 18 (1/06/98
M97927-003 Nicket 103 (%) Recov MW.1G38.1 - 1 12/31/97
M97927-003 Nickei 102 (%) Recov AWV 1598.21 - 18 01/06/98
M97927-003 Silver 103 (%) Recov MW, 19¢98.1 - 18 12731797
M97927-003 Silver 101 (%) Recov MW 1€38.21 - 8 21-06/98
M@7927-003 Thallium 102 (%) Recov MW 19981 - 18 12/31/97
M97927-003 Thatlium 108 (%) Recov MW.1998.21 - 18 01/06/98
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Client:  LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL
Mg7927 M97927-003 o T3 " (%) Recov MW 1998 21 - 18 711z
W97543 W97543-003 Chlorde 94 % Recovery MW 1997 1025 - 5 213.er
W97543-003 Fluonde o h 95 % Recovery MW, 1997 1025 - 5
W07543-003 Nitrate. Nitrogen ’ 6 % Recovery MW 1997.1025 - 5
W97543-003 Sulfate ) - e "% Recovery MW 1997 1025 - 5
EPA-335/Sm4s00 7
We7547 W97547-003 Cyanide 95 (%) Recov MW 1997 1027 - 4 1201797
SW846-7470 | EPA-245.1 T
M97925 M97925-003 Mercury 92 (%) Recov MW 1997 1051 - 10 224,97
e - SW846-8240 Volatiles--
X97483 X97483-002 1.1 Dichloroethene 110 % Recovery XG.1997.380 - 2 12/24:97
X97483-002 Benzene 108 % Recovery X(G.1997 380 - 2
X97483-002 Chlorobenzene 106 % Recovery XG 1997 380 - 2
X97483-002 Toluene 114 % Recovery - XG.1997.380 - 2
X97483-002 Trichioroethene 106 % Recovery XG.1997.380 - 2
. SWB46-8270 / EPA-625 Seml-Volatiles T
X97468 X97468-003 1,2.4-Trichlorobenzene - 81 % Recovery XG.1997 373 - 2 12/19/97
X97468-003 1,4-Dichlorobenzene 77 % Recovery XG.1997.373 - 2
X97468-003 2,4-Dinitrotoluene 97 % Recovery XG.1997 373 - 2
X97468-003 2-Chlorophenol 30 % Recovery XG.1997.373 - 2
X97468-003 4-Chloro-3-methylphenot 90 % Recovery XG.1997.373 - 2
X97468-003 4-Nitrophenoi 36 % Recovery XG.1997.373 - 2
X97468-003 Acenaphthene 92 % Recovery XG.1997 373 - 2
X97468-003 n-Nitroso-di-n-propylamine 98 % Recovety - XG 1997 373 - 2
X97468-003 Pentachlorophenol 87 % Recovery h XG.1997.373 - 2
X97468-003 Phenol 38 % Recovery XG.1997373 - 2
X97468-003 Pyrene 110 % Reccvery XG.1997.373 - 2
%f?)e LCSD La i
QC Group Run ID Units Run Group - _# Run Date
WTDS-435 WTDS-435( 3) Total Dissolved Solids 1 PFA MT 1997476 - 3 1216/97
WTSS-494 WTSS5-494( 3) Total Suspended Solids 3 PFA - MT 1997 469 - 2 12117.97
M97914 M97914-003 Molybdenum 2 (%) RPD MVV 1997 1044 - 1 12/22:97
M97914-003 Selenium 1 (%) RPD MW 19986 - 10 01/05 38
R TEPA-200T ICP |
Mo7927 M97927-003 Aluminum — (%) RPD MW 19981 - 18 12/31.97
M97927-003 Aluminum (%) RPD MW 1998.21 - 18 01/06/98
M97927-003 Arsenic (%) RPD MW 1998.1 - 18 12/31.97
M97927-003 Arsenic <1 (%) RPD MW 1998.21 - 18 01/06/98
M97927-003 Barium <1 %) RPD i PN 16081 - 18 12:31/97
M97927-003 Barium * 2 (%) RFD MW 1998.21 - 18 01/06.98
M97927-003 Beryllium <1 (%) RPD ) MW 1998.1 - 18 12/31.97
M97927-003 Beryllium <1 (%) RPD MW 159821 - 18 01.06/S8
M97927-003 Boron 2 (%) RPD MW 1988 1 - 18 123197
Mg7927-003 Cadmium <1 (%)RPD LW 1998 1 - 18
M87927-003 Cadmium <1 (%) RPD ) MV ©39821 - 18 30CEeR
M87927-003 Chromium 2 (%) RPD MW T998 1 - 18 12,30 37
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Client: LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL
M97927 Mg7927-003 " Chromum i < (%) RPD MW.1998 21 - 18 01/06.23
Mg7927-003 T TCobat T T 1 ) (%) RPD MW 19981 - 18 123157
‘ M97927-003 T T Cobat T T T <1 T (%) RPD MW 199821 - 18 01.28/¢8
M97927-003 © Copper T <1 (%) RPD MW 1998 1 - 18 12:31.97
M97927-003 i Copper I (%) RPD MW.1998.21 - 18 01/06/33
‘ M@7927-003 o Iron IR (%) RPD MW 1998 21 - 18
‘ M97927-003 T Lead 2 (%) RPD MW 1998 1 - |
M97927-003 T Lead T T T s ReD MW 1998 21 - 18
M97927-003 Manganese <1 (%)RPD MW.1998.1 - 18
M97927-003 ) Manganese <1 (%) RPD MW.1998.21 - 18 G1/06/28
M97927-003 Nickel ( o MW.1998.1 - 18 12/31:67
M97927-003 Nickel { MW 199821 - 18 01/06/S8
M97927-003 Silver ( MW.1998.1 - 18 12/31/97
M97927-003 Silver ( MW.1998.21 - 18 01/06/8
M97927-003 Thallium ( MW.1998.1 - 18 12/31/97
M97927-003 Thallium ( MW.1998.21 - 18 01/06/98
M97927-003 Zine ( MW.1998.21- - 18
W97543 W97543-003 " Chloride 1 RPD ] MW.1997.1025 - 5 12/16/97
W97543-003 Fluoride RPD MW.1997.1025 - §
W97543-003 Nitrate. Nitrogen RPD MW.1897.1025 - 5
| W97543-003 Sulfate <1 RPD MW.1997.1025 - 5
W97547 W97547-003 (%) RPD MW.1997.1027 - 4 1217597
M97925 M97925-003 (%) RPD MW.1987.1051 - 10 12/24/97
X97483 X97483-002 1,1 Dichioroethene <1 RPD XG.1997.380 - 2 12124/97
X97483-002 Benzene <1 RPD XG.1997 280 - 2
X97483-002 Chlorobenzene 1 RPD XG.1957.380 - 2
X97483-002 Toluene 5 RPD XG.1997.380 - 2
! X97483-002 Trichloroethene 2 RPD XG.1997 380 - 2
X97468 X97468-003 1.2,4-Trichlorobenzene <1 RPD XG.1997.373 - 2 12/18:97
X97468-003 1,4-Dichlorobenzene <1 RPD XG.1997.373 - 2
X97468-003 2,4-Dinitrotoluene <1 RPD XG.1997 373 - 2
X97468-003 2-Chloropheno! 2 RPD XG.1997.373 - 2
X97468-003 4-Chloro-3-methyiphenal 1 RPD XG.1997.373 - 2
X97468-003 4-Nitrophenot 5 RPD XG.1997.373 - 2
X97468-003 Acenaphthene <1 RPD XG.1997 273 - 2
X97468-003 n-Nitroso-di-n-propylamine 3] RPD XG.1997.373 - 2
X97468-003 Pentachlorophenol 10 RPD XG.1997.373 - 2
X97468-003 Phenol 3 RPD XG.1997 373 - 2
X97468-003 Pyrene . <1 RPD XG.1997.373 - 2
ac )
Type el
| QC Group Run Group - # Run Date
1
WTDS-435 WTDS-435( 1) Total Dissolved Solids MT.1997 476 - 1 12/18,97
| WTSS-494 WTSS-494( 1) Total Suspended Solids <40 MT.1997.469 - 1 12i17/97
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Assaigai Analytical Laboratories, Inc.

Quality Control Summar

Client: LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL
EPA-200 series AA-GF
Ma7914 M97914-001 Molybdenum <002 mg /L MW.1997 1044 - 8 22357
M37914-001 " selemium S <goos | mg/L MW 15386 - 3 2+ 598
EPA-200.7 ICP )
M97927 M97927-001 Aluminum <05 mgiL MW 1598.1 - 5 Aaege
M97927-001 T Aminum <05 mg L MW 199821 - 16 ©
M97927-001 T Asenc <006 mg L MW 1993 1 - 8 RN
M97927-001 T Asenc ) . : MW 199821 - 5 I+C6 98
Mg7927-001 i Barium - MW.1358 1 - 16 23teT
M97927-001 Barium T MW.1988 21 - '6  $1.06.55
M97527-001 Beryllium B MW.1988.1 - 16 12,3187
M87927-001 Beryllium MW. 1998 21 - 16 31/06:88
M87927-001 Boron MW.1998.1 - 16 12/31.97
M87927-001 Cadmium MW.1898.1 - 16
M97927-001 Cadmium MW.1998.21 - 16 01/06/38
M97927-001 Chromium MW.1998.1 - 16 12/31/97
M97927-001 Chromium MW.1898.21 - 16  01.06/98
M97927-001 Cobait MW.1988.1 - 16 12/31/97
M97927-001 Cobalt MW 198821 - 16 0106/98
M97927-001 Copper MW.1998.1 - 16 12/31497
M97927-001 Copper MW.1998.21 - 16  01/06/88
Mg7927-001 Iron MW.1588 21 - 16
M97927-001 Lead MW.1988.1 - 16 12/31/7
M97927-001 Lead MW.1998.21 - 16  01/06/98
M97927-001 Manganese MW 1968.1 - 16 12/31.97
M87927-001 Manganese MW.1998.21 - ‘6§ 21/06/e3
M97927-001 Nickel MW.1998.1 - 16 12/31/87
M97927-001 Nickel MW.1998.21 - 1 01/06/98
M97927-001 Sitver MW.1998.1 - 16 “2:31/97
M97927-001 Silver MW.1998 21 - 16 01/06/98
M97927-001 Thallium MW.1998.1 - 15 1231497
M97927-001 Thallium MW 1998 21 - 18 C1.06/88
M97927-001 Zinc MW.1998 21 - 6
W97543 W97543-001 Chloride MW.1997.1025 - 3 12/16/87
W97543-001 Fluoride <05 MW 1967 1025 - 3
W97543-001 Nitrate. Nitrogen <02 MW 1587 1325 - 3
W97543-001 Sulfate <05 MW 1987.1025 - 3
! “EPA-335/ SM-45007 "
W97547 W97547-001 yanide MW.1987.1027 - 2 12/17/97
|
Mg7925 M97925-001 MW 1997 1051 - 3 12/24/97
X97483 X97483-003 1.1 Dichloroethane - XG.1997 380 - 3 12/24/97
X97483-003 1.1 Dichloroethene ug/tL XG.1997 380 - 3
X87483-003 1.1.1 Trichloroethane ugiL ’ %G.1997.380 - 3
X97483-003 1,1,1,2 Tetrachloroethane ug /L h XG.1997.380 - 3
X97483-003 1,1,2 Trichloroethane ug/tL XG.1997 280 - 3
X97483-003 1.1,2,2 Tetrachtoroethane ug/t XG 1697.330 - 3
X97483-003 1,2 Dibromoethane (EDB) ug /L i XG.1997.380 - 3
X97483-003 1,2 Dichlorobenzene ug/L XG 1697 280 - 3
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X97483 X97483.003 " 1.2 Dichioroethane <10 XG.1897 380 - 2 22497
X97483-003 " 712 Dichloropropane T Tl XG 1997 380 - 3
X97483-003 " 123 Trichioropropane T <o XG.1997 380 - 3
X97483-003 1.3 Dichiorobenzene T <10 XG 1997 330 - 3
X97483-003 "~ 140ichloro-z-butere <10 XG 1997 380 - 3
X97483-003 7 1.4 Dichlorobenzene <10 XG 1997 380 - 3 ‘
l X97483-003 " 2-Butanone (MEK) T <m0 XG 1557 280 - 3
1 X97483-003 "~ 2-Chloroethylvinylether <50 XG.1697 280 - 2
X97483-003 2-Hexanone (MBK) <50 XG.1597 380 - 3
X97483-003 ) 4-Methyl-2-pentanone (MIBK) <50 XG.1997.380 - 3
X97483-003 Acetone <50 XG.1997 380 - 3
X97483-003 Acrolein <20 XG.1997.380 - 3
X97483-003 Acrylonitrile <20 XG.1997 380 - 3 1
X97483-003 Benzene <1.0 XG.1987.380 - 3 |
X97483-003 ) Bromodichloromethane <10 XG.1997.380 - 3
X97483-003 Bromoform <10 XG.1997.380 - 3
X97483-003 Bromomethane <50 XG.1997 280 - 3 :
X97483-003 Carbon disulfide <50 XG.1997.380 - 3
{ X97483-003 Carbon tetrachloride <1.0 XG.1997 380 - 3 }
; X97483-003 Chlorobenzene <10 X(G.1997.380 - 3 !
X97483-003 Chlorodibromomethane <10 XG.1997 380 - 3
X97483-003 Chloroethane <50 XG.1997.380 - 3
‘ X97483-003 Chloroform <10 XG.1997.330 - 3
, X97483-003 ' Chicromethane <50 XG.1997 380 - 3
| X97483-003 cis-1,2 dichloroethene <10 XG.1997.380 - 3
X97483-003 cis-1,3 dichloropropene <10 XG.1997.380 - 3
X97483-003 . Dibromomethane <10 XG.1997 280 - 3 ‘
X97483-003 Ethy! methacrylate <50 XG.1997 280 - 3 1
X87483-003 Ethylbenzene <10 XG.1367 230 - 3 }
X97483-003 Freon 113 <50 XG.1997 380 - 3
X97483-003 Freon 12 <10 XG.1997.380 - 3
X97483-003 lodomethane <50 XG.1997.380 - 3
X97483-003 Methyl t-butyl ether (MTBE) <3.0 XG.1987 230 - 3
X97483-003 ' Methyiene chioride <10 XG.1997.280 - 3
X97483-003 o-Xylene <10 XG.1997 280 - 3
X97483-003 p/m Xylenes <20 XG.1987 380 - 3
X87483-003 Styrene <10 XG 1997 330 - 3 i
X97483-003 t-1,2 Dichloroethene <10 XG.1997.230 - 3
X97483-003 t-1,3 Dichloropropene <10 XG.1997 380 - 3
X97483-003 Tetrachloroethene <10 XG 12897 230 - 3
X97483-003 Toluene <10 XG.1897.280 - 3
X97483-003 ' Trichloroethene <10 XG.1997.380 - 3
X97483-003 Trichlorofluoromethane <50 X(.1997.380 - 3 i
| X97483-003 Vinyl acetate . <5.0 XG.1997 380 - 3 f
X97483-003 Vinyl chioride <50 XG.1997.380 - 3
T = SW846-82701 EPA525 SemiVoatiles
X97468 X97468-001 ( 12.4-Trichlorobenzene = <19 XG.1997.373 - 3 1219197 1
X97468-001 1,2-Dichlorobenzene <19 XG 1987 373 - 3 !
X97468-001 1,3-Dichlorobenzene <19 XG.1997.373 - 3
X97468-001 1,4-Dichlorobenzene <19 X(G.1997 373 - 3
X97468-001 1-Methyinaphthalene <19 XG 1997 373 - 3
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Client:  LOS ALAMOS NATIONAL LABS
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X97468 X97468-001 " 2.3.4 6-Tetrachiorophenol <93 ugs L XG.1697 373 - 2 12/15:87
X97468-001 "~ 2.4.5-Trichiorophenol ) T oT<ie T gL XG 1997 373 - 3
X97468-001 " 72.4.6-Trichiorophenol T Cerg T T gt XG.1897 373 - 3
X97468-001 " "2.4-Dichlorophenol <19 ug/L XG.1997 373 - 3
X97468-001 ~ 24.Dimethylphenal <18 ug/L XG 1997 373 - 3
X97468-001 ~ 24Dintrophenol <93 ug /L XG 1987 273 - 3
X97468-001 77 2.4-Dinitrotoluene T <1 ug/L XG 1897 373 - 3
X97468-001 2.6-Dinitrotoluene B T Y XG.1897 373 - 3
X97468-001 2-Chloronaphthalene e T g XG.1997 273 - 3
X97468-001 2-Chlorophenal <19 ug/l XG.1997 373 - 3
X97468-001 2-Methyinaphthalene <19 ug/L XG.1997 373 - 3
X97468-001 2-Methylphenol <19 ug/L XG.1997.373 - 3
X97468-001 2-Nitreaniline <19 ug/L XG.1997 373 - 3
X97468-001 2-Nitrophenot ccc <19 ug/L XG.1997 373 - 3
X97468-001 3+4 Methyiphenol <19 ug/L XG.3937 373 - 3
X97468-001 3.3"-Dichlorobenzidine <19 ug/L XG.1997.373 - 3
X97468-001 3-Nitroaniline <19 ug/L XG.1997 373 - 3
X97468-001 4 6-Dinitro-2-methylphenol <19 ug/L XG.1997 373 - 3
X97468-001 4-Bromophenyl-phenylether <19 ug/L XG.1997.373 - 3
X97468-001 4-Chloro-3-methyiphenol <19 ug/L XG.1997 373 - 3
X97468-001 4-Chloroaniline <19 ug/L XG.1997.373 - 3
X97468-001 4-Chlorophenyi-phenytether <19 ug/L XG.1997.373 - 3
X97468-001 4-Nitroaniline <19 ug/L XG.1997.373 - 3
X97468-001 4-Nitrophenot <37 ug/L XG.1997.373 - 3
X97468-001 Acenaphthene <19 ug/L XG 1997.373 - 3
X97468-001 Acenaphthylene <19 ug/L XG.1997.373 - 3
X97468-001 Aniiine <19 ug/L XG.1997.373 - 3
X97468-001 Anthracene <19 ug/L XG.1997 373 - 3
X97468-001 Azobenzene&1,2-Diphenylhydrazine <19 ug/L XG.1897.373 - 3
X97468-001 Benzo (a) anthracene <19 ug/L XG.1997.373 - 3
X97468-001 Benzo(a)pyrene <19 ug/L XG.1997.373 - 3
X97468-001 Benzo(b & k)fluoranthene <19 ug/L XG.1997.373 - 3
X97468-001 Benzo(g,h,i)perylene <18 ug/L XG.1997 373 - 3
X97468-001 Benzoic acid <190 ug/L XG.1697 373 - 3
X97468-001 Benzyl aicohol <93 ug/L XG.1997 373 - 3
X97468-001 bis (2-Chloroethyi) ether <19 ug/L XG.1997.373 - 3
X97468-001 bis(2-Chloroethoxy)methane <19 ug/t XG 1997.37 3
X97468-001 bis(2-Chloroisopropyl)ether <19 ug/L XG.1997.373 - 3
X97468-001 bis(2-Ethylhexyi)phthalate <19 ug/L XG.1997 373 - 3
X97468-001 Butyibenzylphthalate <19 ug/L XG.1997 373 - 3
X97468-001 Chrysene <19 ug/L XG.71997.373 - 3
X97468-001 di-n-Butyiphthalate <19 ug/L XG.1997 373 - 3
X97468-001 di-n-Octylpthalate <19 ug/L XG.1997.373 - 3
X97468-001 Dibenz(a,h)anthracene <19 ug/t XG.1997.373 - 3
X97468-001 Dibenzofuran <19 ug/L XG.1997 373 - 3
X97468-001 Diethylphthalate <19 ug/L XG.1997.373 - 3
X97468-001 Dimethyiphthalate <19 ug/L XG.1997 373 - 3
X97468-001 Fluoranthene <19 ug/L XG.1997.373 - 3
X97468-001 Fluorene <19 ug/L XG.1997.373 - 3
X97468-001 Hexachlorobenzene <19 ug/L XG.1887 373 - 3
X97468-001 Hexachlorobutadiene <18 ug/L XG.1997 373 - 3
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X97468 X97468-001 Hexachlorocyclopentadiene <93 ug/L XG 1997 373 - 3

242,97
X97468-001 “Hexachloroethane <19 T UgrL o XG.1997 373 - 3
X97468-001 " indeno(1.2.3-cd)pyrene <19 ug/L XG.1997 373 - 3
X97468-001 © 7 T Tsephorone T Ty T ug /L XG 1997 373 - 3
X97468-001 " n-Nitroso-di-n-propylamine <19 ug/ L XG 1997 373 - 3
X97468-001 ~ " n-Nitroso-dimethyl-amine < ug/L XG 1997 273 - 2
X97468-001 ' n-Niosodiphenylamme <1 T ugiL XG 1697273 - 3
X97468-001 7 Naphthalene T e T T T g XG 1997 373 - 3
X97468-001 Nitrobenzene T TN T T T gL XG.1987 373 - 3
X97468-001 o Pentachlorophenot T <9 ug/L XG.1997 373 - 3
X97468-001 Phenanthrene <19 w/t XG.1997 373 - 3
X97468-001 B Phenol <19 wit XG.1997 373 - 3
X97468-001 Pyrene <19 wit XG 1997373 - 3
X97468-001 ' Pyridine <19 ug /L XG.1997.373 - 3
Run Group - # Run Date
WPH-573 WPH-573( 2) ‘\ pH 0.06 DIFF ' MT.1997.446 - 2 12113187
WTDS-435 WTDS435(13) Total Dissolved Solids <1 T PFA MT.1997.476 - 13 12/16/97
WTSS-494 WTSS-494( 13) Total Suspended Soiids 2 PFA MT.1997 469 - 13 12/17'37
Qc
Type- -
QC Group Run 1D Run Group - # Run Date
M87914 M87914-010 Molybdenum (%) Recov MW.1997 1044 - 15 12/22:97
M97914-010 Selenium 64 (%)Recov MW 10986 - 12 01,65:38
oz T A = T
M97927 M97927-015 Alumninum - 105 (%) Recov MW.1998.1 - 32 12/31/67
M97927-015 Aluminum 104 (%) Recov MW.1998.21 - 32 01/06/98
Mg7927-015 Arsenic 108 (%) Recov MW 1998.1 - 32 12/31/97
M97927-015 Arsenic 101 (%) Recov MW.1998.21 - 32 01/06/98
M97927-015 ' Barium 101 (%) Recov MW.1998.1 - 32 12/31:%7
M97927-015 i Banum 100 (%) Recov MW 1998 21 - 32 01/06/98
M97927-015 Beryllium 105 (%) Recov N MW 1998 1 - 32 '2:31°67
Mg7927-015 Beryliium 102 (%) Recov MW 1998 21 - 32 01/06/98
Mg7927-015 Boron 101 (%) Recov B MW "398.1 - 32 12/31/97
M97927-015 Boron 99 (%) Recov MW 1998.21 - 32 01/06/98
M97927-015 Cadmium 109 (%) Recov ) MW 19981 - 32 1231567
M97927-015 Cadmium 105 (%) Recov MW 199821 - 32 01/06/98
M87927-015 Chromium 108 (%) Recov MW 1998 1 - 32 12/31:97
M97927-015 ' Chromium . 104 (%) Recov MW.i30821 - 32 0:.06:98
MQ7927-015 Cobalt 106 (%) Recov MW 19981 - 32 12/31487
Mg7927-015 Cobalt 102 {%) Recov MW 183821 - 32 01:06/98
M97927-015 Copper 105 (%) Recov MW/ 1998.1 - 32 12/31.97
Mg7927-015 Copper 103 (%) Recov MW 188821 - 32 01.06:98
M97927-015 iron 125 (%) Recov MW 268 21 - 32
M97927-015 Lead 111 (%) Recov ' MW 1998 1 - 32 122037
M97927-015 tead 104 (%) Recov tW 1658 21 - 32 01CE &8
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M97927 M97827-015 ~ Manganese 107 " (%) Recov MW.1998.1 - 32 12,3197
Mg7927-015 Manganese T 104 (%) Recov MW.1998.21 - 32 01/06/98
M97927-015 i Nickel 106 (%)Recov MW.1898.1 - 32 23197
M97927-015 T Niekel T 102 " (%) Recov MW 1998821 - 32 21068
Ma7827-015 " Silver o - 102 (%) Recov MW 1998 1 - 32 1273167
M97627-015  Siver © oo T T T (%) Recov MW 198821 - 32 )1 Ceise
Mg7927-015 T T Thaliom T 04 " (%) Recov MW 19881 - 32 1273187
M97927-015 - Thallium T 00 T T (%) Recov MW 1998 21 - 32 51.06:S8
M97927-015 o Zinc - m T " (%) Recov MW, 1998 21 - 32
N EPA-300 series .
We7543 W97543-018 Chloride 101 % Recovery MW, 1997 1025 - 25 52/16/97
W97543-018 Fluoride 94 % Recovery MW.1997.1025 - 25
W07543-018 Nitrate, Nitrogen 95 % Recovery MW 1997.1025 - 25
Wg7543-018 Sulfate % Recovery MW.1997.1025 - 25
4 EPA-3357SM-4500 B
W97547 " WO7547-007 “Cyanide ' N (%) Recov MW.1997 1027 - 8 1217197
SW846-74T07EPA-245:17. .
M97925 M97925-005 Mercury ' = 85 (%) Recov MW.1997 1051 - 12 12/24/97
X97483 X97483-005 1,1 Dichloroethene 110 % Recovery XG.1997.380 - 5 1212497
X97483-005 Benzene 108 % Recovery XG.1997.280 - 5
X97483-005 Chlorobenzene 106 % Recovery XG.1997.380 - 5
X97483-005 Toluene 107 % Recovery XG.1997.380 - 5
X97483-005 Trichloroethene 106 % Recovery XG.1997.380 - 5
Qc
QC Group Run Group - # Run Date
M97914 M97914-011 Molybdenum 107 (%) Recov MW.1987.1044 - 16 12/23/97
M97914-011 Selenium (%) Recov MW 1988.6 - 13 01/05/98
Sk ., e 1
M97927 Mg7927-016 B Aluminum 103 (%) Recov MW.1998.1 - 33 12/31/97
M97927-016 Aluminum 102 (%) Recov MW.1998.21 - 33 01/06/98
M97927-016 Arsenic 107 (%) Recov MW.1998.1 - 33 12/31/97
M97927-016 Arsenic 101 (%) Recov MW.1898 21 - 33 01/06/98
M97927-016 Barium 100 (%) Recov MW.1998.1 - 33 12/31,97
Mg7927-016 Banum 100 (%) Recov MW.1998.21 - 33 01/06/98
M97927-016 Berylium 104 (%) Recov MW.1998.1 - 33 12/31/97
M97927-016 Berylium 102 (%) Recov MW.1998.21 - 33 01/06/98
M97927-016 Boron 100 (%) Recov MW 1998.1 - 33 12/31/97
M97927-016 Boron 98 (%) Recov MW 1998.21 - 33 01/06/98
M97927-016 Cadmium 108 (%) Recov MW.1998.1 - 33 12/31/97
M97927-016 Cadmuum 102 (%) Recov MW.1998.21 - 33 01/06/38
M97927-016 Chromium 108 (%) Recov MW.1998.1 - 33 12/31/97
M97927-016 Chromium 102 (%) Recav MW. 1998 21 - 33 01/06/98
M97927-016 Cobalt 104 (%) Recov MW.1998.1 - 33 12/31/87
M97927-016 Cobalt 100 (%) Recov MW.1998.21 - 33 01/06/98
M97927-016 Copper 105 (%) Recov MW.1998.1 - 33 12/31/87
M97927-016 Copper 103 (%) Recov MW 1988.21 - 33 01/06/98
Mg7927-016 Iron 104 (%) Recov MW.1998.21 - 33
Page 9of 11 Coyote Reports ver 1.0/971212 Report Date 1/15/98 10:21.31 AM
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Client:  LOS ALAMOS NATIONAL LABS

Project: 9712126

FENTON HILL

Assaigai Analytical Laboratories, Inc.

ality Control Summa

MeT927 M87927.016 Lead 1Mo (%) Recov MW.1S98 1 - 33 231,67
M97927.016 T T lead T e T (%) Recov MW 1998 21 - 33 21.05:23
M87927-016 "~ Manganese T 106 "~ (%) Recov MW 1998.1 - 33 23197
M97927-016 " Manganese T 02 (%) Recov MW 199821 - 33 10653
M97927-016 © Nickel o 106 (%) Recov MV 1998 1 - 33 23197
M97927-016 i " Nicket ) 101 %) Recov MW 186321 - 33 110538
M97927-016 T siver 101 (%) Recov MW 1688 1 - 33 23157
Mo7927.016 i T siver %9 "7 %) Recov MW 1868 21 - 33 01.06/98
M97927-016 “Thatium T ot0s " (%) Recov MW 1998 1 - 33 ‘23197
M97927.016 Thatlium h e T %) Recov MW 1898 21 - 33 31/06:58
M97927-016 Zinc 105 (%) Recov MW.1998 21 - 33
: EPA-300 series:. -
‘ W9a7543 W97543-019 Chloride 101 % Recovery MW.1997 1025 - 26 12/18/97
W97543.019 Fluoride 94 % Recovery MW.1997 1025 - 26
W97543-019 Nitrate, Nitrogen a5 % Recovery MW.1927.1025 - 26
W97543-019 Sulfate 98 % Recovery MW.1967 1025 - 26
Wa7547 W97547-008 “Cyanide 81 (%) Recov MW.1997.1027 - 9 1217/97
M97925 M87925-006 Mercury 92 (%) Recov MW.1997 1051 - 13 12/24/97
X97483 X97483.006 1.1 Dichioroethene 110 % Recovery X(G.1997 380 - & 12/24/97
X97483-006 Benzene 106 % Recovery X(3.1997.380 - 5
X97483.008 Chlorobenzene 105 % Recovery XG.1997.380 - 6
X97483.006 Toluene 105 % Recovery X(G.1997 380 - 6
X97483-006 Trichloroethene 105 % Recovery XG.1997 380 - &
o WATER
QC Group Analyte Resuit Units Run Group - # Run Date
M97914 M97914-011 Molybdenum 5 (%) RPD MW 1997 1044 - 16  12/23/37
‘ M97914-011 Selenium 9 (%) RPD MW 1998.6 - 13 01/05/98
- EPR-200.ZICP 0 Eel o
Ms7927 M97927.016 Aluminum - 2 (%) RPD MW.1998.1 - 33 12/21/97
M97927.016 Aluminum 2 (%) RPD MW.1998.21 - 33 01/06/98
M97927-016 Arsenic < 1 (%) RPD MW.1998.1 - 33 12/31/97
M97927-016 Arsenic <1 {%) RPD B MW.1698 21 - 33 01/06/98
M97927-016 Barium 1 (%) RPD MW 1998.1 - 33 12/31.97
! M97927-016 Barium <1 (%) RPD MW.1998.21 - 33 01/06/9¢
M97927-016 Beryllium 1 (%) RPD MW 1998 1 - 33 12/31/87
M97927-016 Beryllium <1 (%) RPD MW 1998.21 - 33 01/06/9¢
M97927-016 Boron 1 (%) RPD MW 1998 1 - 33 12/31/97
M97927-016 Boron <1 (%) RPD MW.1998.21 - 33 01/06/98
M97927-016 Cadmium 1 (%) RPD MW.1998.1 - 33 12/31/97
M97927-016 Cadmium 2 (%) RPD MW 1998.21 - 33 01/06/98
| M97927.016 Chromium 1 (%) RPD MW 1898.1 - 33 12/31/97
M97927-016 Chromium 2 (%) RPD MW 1998.21 - 33 01/08/GE
M97927.016 Cobat 1 W RPD MW 19881 - 33 12/31/97
M97927-016 Cobalt 2 (%) RPD B MW 1998.21 - 33 01/06/9¢
M97927-016 Copper < 1 {%) RFD MW 1988.1 - 33 12/31/97
Page 10 of 11 Coyote Reports ver 1.0/971212 Report Date 1/15/98 10:21:32 AN



’ Assaigai Analytical Laboratories. Inc.
Quality Control Summa

Client: LOS ALAMOS NATIONAL LABS

Project: 9712126

FENTON HILL

Me7927

W97543

W97547

Mg7925

Xg97483

M@7927-016
M97927-016
Mg7927-016
M97927-016
M97327-016
M87927-016
Mg7327-016
Mg87927-018
M97927-016
M987927-016
M87927-016
M97927-016
M97927-016

W97543-019
W97543-018
W97543-019
W97543-019

Wa7547-008

M97925-006

X97483-008
X97483-006
X97483-006
X97483-006
X97483-006

" Copper <1 {%) RPD MW.1998.21 -
’ iron i %mRPD MW.1998.21 -
- Lead T < (% RPD MW 1998.1 -
 lead T < %) RPD MW.1998 21 -
~ Manganese TR (%) RPD MW 19981 -
Manganese - 2 (%) RPD MW 198 21 -
Nickel R " (%) RPD MW 1998.1 -
Nickel R i " (%) RPD MW, 1998.21 -
Silver T " (%)RPD MW.1998.1 -
Silver IR " (%)RPD MW.1598.21 -
Thatiium <1 (%) RPD MW.1998.1 -
Thaliium 4 (%) RPD MW.1998.21 -
Zinc 5 (%) RPD B MW 1998 21 -

Chloride <1 RPD MW.1997.1025
Fluoride <1 RPD MW.1997 1025 -

Nitrate, Nitrogen <1 RPD MW. 1997 1025
Sulfate <1 i MW.1997.1025 -

RPD

MW.1997.1027

MW.1997 1051 -

RPD

[o2 30 o> e ) B o) B ¢ 2]

1,1 Dichloroethene <1 XG.1997 380 -
Benzene 1 RPD XG.1997.380 -
Chlorobenzene <1 RPD XG.1987 380 -
Toluene 1 RPD XG.1997 380
Trichloroethene 2 RPD B XG.1997.380 -

26
26
26
26

t273197
21 C6/98
123197
31.06.98
123ver
33.06/68

12,

w

4
1

w
~1

AR

[}

6.98
12/31.97
01/06/68

@

12/18/97

12/17:/97

12/24:97

12/24/197
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Assaigai Analytical Laboratorjes. inc.
Qurrogate Summary: Frac®n
Client:  LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

‘S";::;,e o MGRO 9A f;’;‘;'e WATER
Fraction QC Group Run ID Surrogate % Recovery Run Group -_# Run Date
SWB846-8270 / EPA-625 Semi-Volatiles
9712126-09A X97468 X97468-010 2.4.6-Tribromopheno 106 XG 1597 373 - '3 2907
X97468-010 " 2-Fluorobiphenyl Y 9
X97468-010 " 2-Fluorophenot - 68 XG.1€97 373 - 10
X97468-010 © " Nitrobenzene-D5 T BT R XG 1367373 - 10
X97468-010 T PhenolDs B P XG 1997 273 - 10
X97468-010 T Temphenyi-D14 T o0 T XG.1997.373 - 10
gt MGRO 9B | - wamc.o WATER
Fraction QC Group Run ID Surrogate % Recovery Run Group - # Run Date
oo SW846-8270 1 EPA-625 Semi-Volatiles: J
9712126-10A X97468 X97468-011 2,4,6-Tribromophenol 102 XG.1997 373 - 11 12/19/97
X97468-011 2-Fluorobiphenyi 95 XG.1967.373 - 11
X97468-011 2-Fluorophenol 67 XG.1997 373 - 11
X97468-011 Nitrobenzene-DS a8 XG.1997.373 - 11
X97468-011 ' Phenot-D6 43 XG.1997.373 - 11
X97468-011 Terphenyl-D14 100 XG.1997.373 - 11
Client
Sample b ... . T T
Fraction QC Group RunID Surrogate % Recovery Run Group - # Run Date
- SW846-8240 Volatiles - -
9712126-11A X97483 X97483-007 ‘ 1.2 Dichloroethane-D4 104 XG.1997.380 - 7 12/24,97
X97483-007 Bromofluorobenzene 93 XG 1997.380 - 7
X97483-007 Toluene-D8 101 XG.1997.280 - 7
Semen  MGRO 108 iy
Fraction QC Group Run ID Surrogate Run Group - _# Run Date
Lo SWB46-8240 Volatiles. .. % - %
9712126-12A X97483 X97483-008 " 1.2 Dichioroethane-Da 104 XG 1997 280 - 3 12/24/97
X97483-008 Bromofluorobenzene 88 XG.3397.280 - 3
X97483-008 Toluene-D8 102 XG.1997 380 - 8
Client
Sample:1D. -
Fraction QC Group Run ID Surrogate % Recovery Run Group - # Run Date
SW848-8270 (EPA-625 Semi-Volatlles . - ]
9712126-20A X97468 X97468-012 2,4,6-Tribromophenoi 104 XG.1997 373 - 12 12/19/87
X97468-012 2-Fluorobipheny! 96 XG.1997 373 - 12
X97468-012 2-Fluorophenol 66 XG.1997.373 - 12
X97468-012 Nitrobenzene-D5 a5 XG.1997 273 - 12
X87468-012 Phenol-D6 43 XG 1997 373 - 12
X97468-012 Terphenyl-D14 103 XG.1997.373 - 12
Page 1of 2 Coyote Reports ver 1.0/ 971212 Report Date 1/15/98 10.22.22 AM
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Client:  LOS ALAMOS NATIONAL LABS

Project: 9712126 FENTON HILL

Assaigai Analytical Laboratories, Inc.
’n

rrogate Summary: Frac

cie  MGRO 17

samee  WATER

Sample iD Matrix
Fraction QC Group Run ID Surrogate % Recovery Run Group -_# Run Date
SW846-8240 Volatiles o
2712126-21A X97483 X97483-009 1.2 Dichloroethane-D4 103 XG 1997 280 - 3 204t
X97483-009 " Bromofiuorobenzene 80 XG 1897 380 - &
X97483-009 T Toleneds 1ot ' XG 1997 380 - 3
Page 2 of 2 Coyote Reports ver 1.0/971212 ~eport Date 1/15/98 10:22.23 A%
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Client:  LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

Assaigai Analytical Laboratories, Inc.

rrogate Summary: Q

@

e LCS: Lab Control Spike ac..  WATER
QC Group Run ID Surrogate % Recovery Run Group - # Run Date
SW846-3240 Volatiles
X97483 X97483-001 1,2 Dichloroethane-D4 105 XG 12397.380 - 1 e
! X97483-001 Bromofluorobenzene 93 XG.1987.380 - 1
X97483-001 Toluene-D8 101 XG 1997 380 - 1
SW848-8270 / EPA-625 Semi-Volatiles
X97468 X97468-002 2.4.6-Tribromopnenal 108 XG 1997 373 - 1 cecr
X97468-002 2-Fluorobiphenyl 96 XG.1997 373 - 1
i X97468-002 2-Fluorophenol 54 XG. 1997 373 - 1
3 X97468-002 Nitrobenzene-D5 95 XG.1997.373 - 1
: X97468-002 Phenol-D6 41 XG.1997 373 - 1
X97468-002 Terphenyi-D14 102 XG.1997.373 - 1
© . WATER
QC Group Run Group - # Run Date
Xg97483 . X97483-002 1,2 Dichloroethane-D4 ] 104 ]J XG.1997.380 - 2 12/24/97
X97483-002 Bromofiuorobenzene } 94 ; XG.1997.380 - 2
| X97483-002 Toluene-D8 | 101 XG.1997.380 - 2
| W846.92701 EPA-G25 Semi-Volatiles:
X97468 X97468-003 246 Tribromophenol | 106 i XG.1997.373 - 2 1219197
X97468-003 2-Fluorobiphenyi : 96 ! XG.1997.373 - 2
X97468-003 2-Fluorophenol | 66 XG.1897.373 - 2
! X97468-003 Nitrobenzene-D5 95 XG.1997.373 - 2
i X97468-003 Phenoi-D6 ‘ 43 XG.1997.373 - 2
‘ X97468-003 Terphenyi-D14 i 103 : XG.1997.373 - 2
e 'LCSD: Lab Control Spike Duplicate Precision - WATER
i ST W g ¥ s i D 5 N BN N R B
! QC Group Run ID Surrogate % Recovery Run Group - # Run Date
e A " - SWa46-5, 240 Volatites. - L ]
X97483 X97483-002 1.2 Dichloroethane-D4 i 104 : XG.1997.380 - 2 12/24/97
X97483-002 Bromofluorobenzene i 94 XG 1397 230 - 2
X97483-002 Toluene-D8 : 101 XG.1997.380 - 2
X97468 X97468-003 : XG.1997.373 - 2 12/19/97
X97468-003 2-Fluorobiphenyt : 96 XG.1997.373 - 2
X97468-003 2-Fluorophenol 66 XG.1997.373 - 2
| X97468-003 Nitrobenzene-D5 | 95 ! XG.1987.373 - 2
] X97468-003 Phenol-D6 ': 43 XG.1897 373 - 2
X97468-003 Terphenyt-D14 : 103 ‘ XG.1997.373 - 2
5 Tvpe MB: Method Blan WATER.
QC Group Run ID Surrogate % Recovery Run Group - # Run Date
SW848-5240 Volatiles - 1
X97483 X97483-003 1.2 Dichloroethane-D4 { 103 XG.1997 280 - 3 12/24/97
‘ X97483-003 Bromofluorobenzene 90 XG.1997.380 - 3
} X97483-003 Toluene-D8 ' 102 XG.1997.380 - 3
Page 10of 2 Coyote Reports ver 1.0/971212 Repornt Date 1/15/98 10:23:02 AM
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: Attachment 3.0

UNITED STATES 0 JQZ RANGER DISTRICT
DEPARTMENT OF FOREST P.0. BOX 150
AGRICULTURE SERVICE JEMEZ SPRINGS, N.M. 87025

505-829-3535

Reply: 2720

Date: April 6, 1998

Steven Rae

Group Leader

Water Quality and Hydrology Group
ESH-18/WQ&H Mail Stop K497

Re: LANL Notice of Intent to Discharge, Milagro Project, Fenton Hill
Jemez Ranger District, Santa Fe National Forest

Dear Mr. Rae,

This letter is in reference to LANL’s proposal for a one-time water discharge
at Fenton Hill of approximately 2.5 million gallons of purified water from the
Milagro Project’s five million gallon pond. The water is to be land applied to
National Forest System Land by 3 temporary sprinkler irrigation system. The
State of New Mexico is delegated the authority to administer the Federal laws
in regard to clean water. I therefore approve the proposed water discharge
provided that the discharged water quality meets all applicable State and
Federal laws, as indicated by an apprcved Notice of Intent by the Yew Mexico
Environmental Department, Surface Water Quality Bureau.

I trust that this will meet vour needs. Please call Diane Tafoya or Dennis
Trujillo at (505) 829-3535, if you have any questions.
Sincerely,

QQQ-JOHN F. PETERSON

District Ranger
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APR 071338

nosrvation Division

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:98-0120
Mail Stop: K497

Los Alamos. im0 ‘

Los Alamos National Laboratory
Los Alamos, New Mexico 87545

Mr. John Keiling

Hazardous and Radioactive Materials Bureau
New Mexico Environment Department

1190 St. Francis Drive

Santa Fe, New Mexico 87502

SUBJECT: NOTICE OF INTENT TO DISCHARGE, MILAGRO PROJECT AT FENTON
HILL, LOS ALAMOS NATIONAL LABORATORY

Dear Mr. Keiling:

Ms. Phyllis Bustamante (NMED/GWQB) has asked me to provide you with a copy of Los Alamos
National Laboratory’s Notice of Intent (NOI) to discharge for the Milagro Project at Fenton Hill.
Please find the enclosed NOI, site map, and analytical data. This NOI was submitted for the
proposed land application of approximately 2.5 million gallons of purified water from the Milagro
Project’s five-million gallon pond. The water will be land applied to Forest Service land by a

temporary sprinkler irrigation system. This is a one-time discharge.

Please call me at 667-7969 if you need additional information on this NOL

Robert Beers
Water Quality and Hydrology Group

RB/em

Cy:  B. Hoditschek, NMED/SWQB, Santa Fe, New Mexico, w/o enc.
P. Bustamante, NMED/GWQB, Santa Fe, New Mexico, w/0 enc.
S. Rae, ESH-18, w/o enc., MS K497
G. Sinnis, P-23, w/o enc., MS H803
B. Koch, DOE/LAAO, w/o enc., MS A316
N. Williams, ESH-18, w/o enc., MS K497

WQ&H File, w/o enc., MS K497
CIC-10, w/o enc., MS A150




Los Alamos vy 27, 158

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:98-0008

Mail Stop: K497

Los Alamos National Laboratory Telephone: (505) 665-1859
Los Alamos, New Mexico 87545

Mr. Glenn Saums Ms. Dale Doremus

Surface Water Quality Bureau Ground Water Quality Bureau

New Mexico Environment Department New Mexico Environment Department
1190 St. Francis Drive 1190 St. Francis Drive

P.O. Box 26110 P.O. Box 26110

Santa Fe, New Mexico 87502 Santa Fe, New Mexico 87502

SUBJECT: LOS ALAMOS NATIONAL LABORATORY, NOTICE OF INTENT
TO DISCHARGE, MILAGRO PROJECT AT FENTON HILL

Dear Mr. Saums and Ms. Doremus:

Enclosed is a Notice of Intent to Discharge (NOI) for the Milagro Project at Fenton Hill. This NOI
is being submitted for the proposed land application of approximately 2.5 million gallons of purified
water from the Milagro Project’s five-million gallon pond. The water will be land applied to Forest
Service land by a temporary sprinkler irrigation system. This will be a one-time discharge. Please
see the attached NOI, site map, and analytical data for further information.

Please call Bob Beers at 667-7969 if you need additional information regarding this NOL.

Sincerely,

ﬁfi’ﬂa&_

Steven Rae
Group Leader

Water Quality and Hydrology Group
SR:RB/1j

Enclosures a/s:

Cy:  D. Trujillo, U.S. Forest Service, Jemez Ranger District
B. Koch, DOE/LAAO, w/enc., MS A316
G. Sinnis, P-23, w/enc., MS H803
~ B. Beers, ESH-18, w/enc., MS K497
N. Williams, ESH-18, w/enc., MS K497
M. Saladen, ESH-18, w/enc., MS K497
H. Decker, ESH-18, w/enc., MS K497
WQ&H File, w/enc., MS K497
CIC-10, w/enc., MS A150




NOTICE OF INTENT TO DISCHARGE

1. Name and address of the facility making the discharge.

Los Alamos National Laboratory
Los Alamos, New Mexico 87545

2. Location of discharge.

Milagro Project at Fenton Hill

Sandoval County, New Mexico

NE 1/4 Section 13, T19N, R2E (New Mexico Principal Meridian)
1,776,000 N, 374,000 E (New Mexico State Plane Grid)

3. Project description.

Since 1995, Los Alamos National Laboratory and a number of academic institutions
have operated an astrophysical observatory, called the Milagro Project, at Fenton Hill.
Using light sensitive detectors submerged in a five-million gallon pond (lined and
covered), the observatory records signals from high-energy cosmic emissions. In
order to minimize interference, the water in the pond has been filtered (carbon and
media filters), and softened through ion exchange. Fiil and make-up water for the
Milagro Project is provided by the facility’s water supply well. Currently, the pond
contains approximately 2.5 million gallons of purified water.

In April 1998, it will be necessary for the Milagro Project to drain the pond. The
Laboratory proposes to drain the pond by applying the water to approximately 22
acres of Forest Service land adjacent to the facility. A map has been attached showing
the location of the proposed application area. The U.S. Forest Service, Jemez Ranger
District, has approved the discharge, contingent upon NMED approval.

4. The means of discharge (to lagoon, flowing stream, water course, arroyo, septic
tank, other).

The discharge will be applied to the surface of approximately 22 acres of land within
the boundaries of the Santa Fe National Forest. The method of land applicaticn is
described below.

1. PVC pipes will serve as headers to deliver water from the pond throughout
the application area.

2. Along each header, standard garden hoses will be attached.

3. At the end of each garden hose an impact-type (Rain Bird) sprayer will be

installed. The sprayer will be set to maximum fog (to maximize evaporation)
with a discharge rate of approximately 2-4 gallons per minute (gpm).

4. Sprayer locations and application rates will be chosen so as to minimize
ponding and to prevent runoff from entering a water course.

5. The rate of application will be 100 gpm. Land application will be conducted
24 hours per day. The estimated duration of land application will te 18 days.

6. The land application site will be monitored during working hours. If

ponding or runoff occurs, the offending sprayers will be turned off or
moved.

The proposed discharge of approximately 2.5 million gallons of water is equal to
approximately 7.67 acre-feet of water. Since water is being land applied to 22 acres
of land, the Laboratory will be applving approximate 4.2 inches of water over an 18-

day period (minus evaporation), or approximately 0.23 inches of water per day
(minus evaporation).

Los Alamos
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The estimated concentration of contaminants in the discharge.

Six (6) samples of Milagro Project pond water, MGRO-12, MGRO-13, MGRO- 14,
MGRO-15, MGRO-16, and MGRO-17, were collected on December 12, 1997, and
submitted to Assaigai Analytical Laboratories, Inc. for analysis for total metals.
cyanide, nitrate, general chemistry, semi-volatile organic compounds, and volatile
organic compounds, respectively. The enclosed Table 1.0 summarizes the analytical
results. In addition, a copy of Assaigai’s analytical report has been enclosed.

The Milagro Project pond water does not exceed any of the NMWQCC 3101. Surface
Water Standards (See Table 1.0).

Two contaminants, boron (B) and chloride (Cl), are present in Milagro Project pond
water at concentrations exceeding NMWQCC Ground Water Standards (See Table
1.0). Boron concentrations in the pond water (1.4 mg/L) can be attributed to the

facility's water supply well since none of the Milagro Project’s treatment operations
introduce boron.

Chloride concentrations in the pond water (266 mg/L) marginally exceed the
NMWQCC 3103. Ground Water Standard of 250 mg/L (See Table 1.0). The source of
the chloride is presumed to be the water softener since testing of the facility’s water
supply well in 1995 showed chloride (Cl) concentrations at 36 mg/L.

6. The type of operation from which the discharge derived.
Astrophysical observatory (See #3-Project Description).
7. The estimated flow to be discharged per day.
Approximately 144,000 gallons per day. The total volume of water to be discharged
is approximately 2.5 miilion gallons.
8. The estimated depth to ground water (if available).
The depth to the top of the aquifer at the site is approximately 570 ft (113m). Water
level measurements in observation wells in the immediate area of the site ndicarte that
the water table is nearly flat.
Signed (%“— Date < :
teven Rae
Group Leader
Water Quality and Hydrology Group
Los Alamos Page 2 of 2
National Laboratory
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Table 1.0 Milagro Project at Fenton Hill
Water Quality Data
5 MG Pond Water
Sample Date: 12/12/97
Sample Type: total, unfiltered

NM WQCC 3103 Ground Water NM WQCC 3101 Surface Water

Analyte Results (mg/L) Standards (mg/L) Standards (mg/L)
Al <05 50 .
As <0.06 0.1 0.2
Ba <0.01 1.0

Be <0.004 0.1
B 14 0.75 3.0
cd ‘ <0.008 0.01 ‘ 0.05
CN . <0.02 0.2 0.22
Cr <0.04 0.05 1.0
Co <0.01 0.05 1.0
Cu <0.04 1.0 0.5
Fe <0.2 1.0

Total Hg <0.0002 0.002 0.000012
Pb <0.06 0.05 0.1
Mn <0.01 0.2

Mo <0.02 1.0

Ni | <0.04 0.2

Total Recoverable Se <0.005 0.05 0.002
Ag ' <0.G2 0.05

T1 <03

U 0.0029 5.0

Zn 0.7 10.0 25.0
Nitrate-N <0.2 10.0

pH (standard units) 78 between 6 and 9 between 6 and 9
TDS T10 1000.0

TSS <40

Chloride 266 250.0

Fluoride 0.5 1.6

Sulfate 147 600.0

S ’ .-V ] ]

SWg46-8270 Noa-detect

Yolatiles

SW846-8240 Non-detect

Los Alamos

National Laboratory 1/22/98



Assaigai Analytical Laboratories, inc.

Certificate of Analysis

Client.: LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

Sliant MGRO 1 1B

Sampie {0

sme: WATER

Collect Fraction QQ Ggogp Analyte Resuit Units Limit

T - EPA-160 serios -
12/12/97 9712126-14A WTDS-435 Total Dissoived Solids 9930 mgil 10
Client B T sampler
Sample ID MGRO 11c o o . Matrx - WATER
Collect &asmn Q.C_GLQHD Analyte Resuit ’
Bicess v, o EPA-B0seres. . .
12/12/97 9712126-15A WTDS-435 Total Dcssolveu Solids 12550
Client A A
SampleD . MGRQ 1

Q_Qm_ragtz_qn

12/12/97 9712126-16A

12/12/97 9712126-16A  MO7914 Molybdenum <002 mg/t 0.02
Ma7914 Selenium <0.005 mg/L 0.005

1212197 9712126-16A  M97927 Aluminum <05 mgiL 05
Mo7927 Arsenic <008 mg /L 0.08
M97927 Banum <0.01 mg /L 0.01
M97927 . Beryilium <0.004 mg/L 0.004
Mg7927 Boron 1.4 mg: L 0.1
M97927 Caamium <0.008 mg/t 0.008
Mg7927 Chromium <0.04 mg /L 0.04
M97927 Cobatt <0.01 mg /L 0.0
M97927 Copper <0.04 mgilb 0.04
M97927 Irom <02 mg /L 02
M97927 Lead <0.08 mg /L 0.08
M97927 Manganese <0.010 mg/L 0.01
Me7927 Nicke! <0.04 mg/L 0.04 ]
M97927 Silver <0.02 mg/L 0.02
M97927 Thaltium <03 mg/L 03

Me7927 anc 0.7 mg/L 3.1 8

12/12/97 9712126-16A M87928

s e

Cliemt ' MGRG:

Sample 1D

Collect Ezicmm QC Group Analyte Resuit Units Umit *
Co DL EPA-338 / SM-45002. 73 Sy CEITENL

12/12/197 9712126-17A  WBT7547 Cyanide <0.02 mg/L 0.02

Client -

Sampleid - " ke e wiiddonead T » s ar - S

12/12/97 9712126-18A Wa7543

Run Group - # Run Date

MT 1997 476 . 3 ‘21687

Run Group - # Run Date

MT 1967 476 - 3 125"

Run Group - % Run Dat

MT.1998.91 - 3 31:09/¢

MW 1997 044 - '3 12/23,¢
MW 1998 & 01,082

.
@

MW.1988 1 - 25 RAc A ]
MW 1988 1 - 15

MW 1998.1 - 5

MW 13981 - 25
V135821 - 18 21/0600
MW.1598.1 12311
*IW.1998.1 - I3
MW.1998.1 . 26

MW 12981 - 28

MW 188821 - 2 01/C&:
MW 1998 21 . 25
NWoregdt - 25 12
MW1eg8. 1 - 25
PAW1698.1 - 23

MW 1g98.1 . 28
MW 1398 21 . 2 01.C8.

'
(3]
o

'

MW 1997 1051 - 17 1224
!
n Gri - # RynpD

MW 1997 1327 - 3 12017

R - % RunbD

MW.1987 1025 - '8 1212

Page 9 of 12 Coyote Reports ver 1.0/ 971212 Repcr Cate /14,98 5:13.31
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Assaigai Analytical Laborataries, Inc.

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL
Client MGRQ»15-’>'W:J — IR ‘U - ) samie  WATER
Sampie ID ) i 5 ”7& . Eﬁfp ! ,973( Matrix :
Collect  Fraction  QC Group Analyte Resuit Units Limit * RupGroug - # Run Qate
T T EPA-150.1
12/12/97 9712126-19A  WPH-573 pH 78 umits 01 MT <597 246 . 2 Enlatc -
: et e o L EPA-160 serios.-
12/12/97 9712126-19A  WTDS-435 Total Dissoived Solids 770 mg L 10 MT 1997 476 - 31 ‘2188
WTSS-494 Total Suspended Solids <40 mg/L F MT $397 469 - 3 et
2N e .. EPAS00 series - - B e
12/12/97 $712126-19A w7543 266 mg/L 0.5 MW.1997 1025 - 24  *2/18.87
Wo7543 ‘ <05 mg/lL 0.5 MW 1997 1025 - *5
w7543 147 mg /L 0.5 MW 1997 1025 - :§
R up - #* Run Date
12/12/97  9712126-20A X97468 XG.1997373 - "2 '21e¢”
X87468 1,2-Dichforobenzene <20 ug /L 1 XG.1997 373 - 2
X97488 1,3-Dichiorobenzene <20 ug/l 1 XG.1967 273 - 12
X97468 1.4-Dichioropenzene <20 ug/L 1 XG.1997 373.- 12
X97468 1-Methyinaphthalene <20 ugi/L 1 XG.12¢7 373 - "2
X87468 2,3,4 8-Tetrachioropnenoi <100 gL 50 XG.1297 273 - 2
X97488 2,4.5-Trichiorophenol <20 ug/t 10 XG.1957 373 - 12
X97468 2,4,6-Trichiorophenol <20 g/l 10 XG.1367 373 - 2
Xg7468 2.4-Oichicrophenol <20 ugi/t 10 XG.1997 273 - 32
X97488 2,4-Oimetyipnenc) <20 wgiL 1 XG.3 -2
X97468 2.4-Dinitrophenoi <100 ugil 50 G 2
X97468 2,4-Dinitrototuene <20 g/l 10 XG.: -2
X97468 2,8-Dintrotoiuene <20 ug/L 10 XG.1 -2
X97468 2-Chioronaphthaiene <20 ugitL 1 XG -2
X97468 2-Chiorophenct <20 ug/L 1 XG *3% 2
X97488 2-Methyinaphthaiene <20 ug/L 1 XG.1997 373 - 2
X97488 2-Methyiphenol <20 ug/tL 1 XG.1987 373 - 12
X97468 2-Nitroaniiine <20 ug/L 10 XG.4397 373 - 2
X97488 2-Nitrophenol cce <20 ugiL 10 XG.1837 T3 - 2
X97468 3+4 Methtyiphenol <20 agiL 1 XG 1997373 - 2
X97468 3,3-Dichicrobenzidine <20 ug/L 10 XG.1897 373 - 12
X87488 3-Nitroaniline <20 ug/L 10 XG."337T273 - "2
X87488 4,8-Dinitro-2-methyiphenol <20 ug/lL 10 XG.1997 373 - 2 |
X97468 4-Bromophenyi-phenylether <20 ug/l 1 XG 1997373 . 12
X97488 4.Chioro-3-methyiphenot <23 gL 10 XG.123TITY - 2
X97468 4-Chiproaniine <20 ugi/t 10 XG.1997 373 - 12
X97468 4-Chiorophenyi-phenyiether <20 ug/t 1 XG.1387 373 - "2
X97468 4.Nitroanitine <2 gL 1 £G.1§ET 273 - 12
X97488 4-Nitrophenol <41 ug/t 20 XG.1997 373 - 2 J
X97488 Acenaphthene <20 ugil 1 XG 1997 273 - 12
X97468 Acenaphthylene <20 ug/L 1 XG. 1397373 - 12
Xg7488 Aniline <20 WL 10 XG.1987 373 - 12
Page 10 of 12 Coyote Reports ver 1.0/971212 Repor Dare 1/14/98 5:13.32 7 |




Assaigai Analytical Laboratories, Inc.

Certificate of Analysis

Client.  LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HILL

12/12/97 9712126-20A X97468 Antnracene o R T VI XG.1997 373 - 2 :21e.97
X97468 Azobenzened1.2-Dipnenyihydrazine <20 ugitL T XG.1997 373 - 12
X97468 Benzo (a) anthracene <20 wiL 1 T XG.1997 373 - 12
X97468 Benzo(a)pyrene o <20 ug/L T XG.1997 373 - 2
Xg7468 Benzo(b & k)flucranthene <20 ug /L R XG.1997 173 - 12
X97468 Benzo(g,h.)perylene <20 . ug /L 10 ’ XG 1997 373 - 12
X97468 Benzaic acid <200 ug/L 100 XG.1997 373 - 12
X97468 Benzy! alcohot <100 ug/L 50 XG.1997 273 . 2
X97468 bis (2-Chioroethyi) ether <20 ug/L T XG.1997 373 - 2
X97468 bis(2-Chloroethoxy)methane <2.0 ug/L 1 XG.1997.373 - 12
X97488 bis(2-Chloroisopropyi)ether <20 ug/ L 1 XG.1397 373 - "2
X97468 bis(2-Ethylhexyl)phthaiate <20 ug/L 10 XG.1997373 - 12
X97468 Butylbenzylphthalate <20 ug/L 1 XG.1997.373 - "2
X97468 Chrysene <20 ugrt 1 XG.1997.373 - 12
X97488 di-n-Butyiphthalate <20 ug/L 10 XG.1997 373 - 2
X97468 di-n-Octyipthaiate <20 ug/L 10 XG.1997373 - 12
X97468 Dibenz(a.manthracene <20 ug/L T XG.1997 373 - 12
X97468 Dibenzofuran <20 ug/L M XG. 1997273 - 12
X97468 Diethyiphthaiate <20 ug/L 1 XG.1£87.373 - 12
X97468 Dimethyiphthalate <20 ug/L 1 XG.1997 373 - 12
X97468 Fluoranthene <20 ug/L 1 XG.1997.273 - 2
X97468 Fluorene <20 ug/lL 1 XG.1997 373 - "2
X97468 Hexachiorobenzane <2.0 ugri 1 XG 1997373 - 2
X97468 . Hexachiorobutadiene <20 ug/L 1 XG.1997.373 - 12
X97468 Hexachiorocyciopentadiene <100 ugit 50 XG.1397 373 - 2
Xg7468 Hexachiorosthane <20 ug/L 1 XG.1997 373 - *2
Xg7468 : Indeno(1,2.3-calpyrene <20 ug/L 10 XG.1997 7173 - °2
X97468 isophorone <20 ug/L 1 XG.1997 573 - 2
Xg7468 n-Nitroso-di-n-propyiamine <20 ug/L 1 XG.1997 373 - 2
X97468 n-Nitroso-dimemyt-amine <20 ug/L 10 XG.1997.373 - =2
X97468 n-Nitrosodiphenyiamine <20 ug/t 1 XG.1397 273 - -2
X97468 Napnthalene <20 ug/L 1 XG 1897373 - 12
X97468 Nitrobenzene <20 ug/iL 1 XG.1997 373 - ‘2
X97468 Pentachioropnenol <20 ug/L 10 XG.1897.373 - 2
Xg7468 . Phenanthrens <20 ug/tL 1 XG 1997373 - 2
Xg7468 | Phenol <20 ug/L 10 XG.1397373 - 2
Xg7468 | Pyrene <20 ug/L 1 XG.1997.373 - 12
X97468 Pyridine <20 ugi/L 10 XG.1397373 - 12

Client T

Sample D - . ) ]

Collect Result Units Umit * RunGroup - # RunDa

SWB46-8240 Volatifess: 4. - ’

<10 wgL 1 ) XG 297380 - 3 1224

12/12/197 9712126-21A  X87483
X97483 1,1 Dichicroethene T ug/L 7 XG "337 380 . 3
PEr2:: L 1,11 Trichioroethane - <10 ug/L 1 XG 1597 380 - 3
X97483 1,1,1.2 Tetracnicroethane NPT ugiL 1 - XG 1997 380 - 9
X97483 1,1,2 Trchioroethane T <10 wg/L 1 XG 1357280 - 3
X97483 1122 Tetrachioroethane <10 ugiL 1 - XG 997 380 - 3
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Assaigai Analytical Laboratories, inc.

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS
Project: 9712126 FENTON HiLL

1212197 9712126-21A  X97483 1.2 Dibromoethane (EDB) C<to ug/L 1 XG.1997 380 - 9 1274.67

X97483 1.2 Dichiorobenzene <10 g/t - 1 XG .2
X97483 1.2 Dichioroethane <10 ug/L 1 XG ¢ -3

‘ X97483 1.2 Dichloropropane <10 ugiL R XG. 3

X97483 B 1.2.3 Trichioropropane <10 ug /L 1 XG 1597 280 - 3
X97483 1,3 Dichloropenzene <10 ug /L T XG 1567 230 - 9
X97483 1.4 Dichloro-2-butene <10 ug/L 10 XG 1997 280 - 3
xo7483 1.4 Dichlorobenzene <10 ugiL v XG.1997 280 - 3
xo7483 2-Butanone (MEK) <50 wgiL 5 XG.1997 130 -3
X87483 2-Chioroethylvinylether <50 ug/L 5 XG1297130 - 3
X97483 2-Hexanone (MBK) YY) agiL 5 XG 1997 180 - 3
X97483 4-Methyl-2-pentancne (MIBK) <5.0 ugiL 5 ) XG *997 333 . 3
X97483 Acetone <50 ug/L 5 - XG 1997 230 - 3
Xg7483 Acroiein <20 . ug/lL 20 XG 1997 180 - 3
X97483 Acrylonitrile <20 ugi/t 20 B XG 3
X87483 Benzene <10 ugiL 1 XG 1 -3
X97483 Bromodichioromethane <10 ugiL 1 XG -3
X87483 Bromoform <10 ug/L 1 XG ‘2 3
X97483 Bromomethans <50 ug /Ll $ AG - 2
X97483 Carbon disulfide <50 uwgit 5 X5 3
X97483 Carbon tetracnionae <10 ugrtl 1 3 -3
X97483 Chiorobenzene <10 ug/L ) ' 30 3
X97483 Chiorodibromomathane <10 ug/L 1 ©y s 3

! X97483 . Chloroethane <50 ug/L s ‘
X97483 Chlcroform <10 ugiL T 3
X97483 Chioromethane <50 ug/ L 5 P L
X97483 ’ cis-1.2 dichioroethens <10 ug/lL 1 M)
X87483 cis-1,3 dichicroprovens <10 ug/L 1 . 132 - 3
X97483 Dibromomethane <10 ugi/L 1 BRI
X97483 Ethy! methacrytate <50 ug/L 5 230 -3
X97483 Ethyibenzene <10 ug/L T I
X97483 Freon 113 <50 ug/L 5 2.3 ‘
X97483 Fraon 12 <10 ug/L 0 : RN !
X97483 lodomethane <50 ug/l 5 ' : R
X97483 Methy! t-butyl ether (MTBE) <10 ug/ b 1 ' : BEERIE
X97483 Methyiene chionde <10 agiL 10 - s
X97483 oXylens <10 ug /L T 1.3
X87483 p/m Xylenes <20 ug /L 2 2.3
X97483 . Styrene <10 ug/L 1 33
X97483 t-1,2 Dichioroethens <10. ugilL 1 2-3
X97483 t-1,3 Dichioropropens <10 ugriL 1 2.3
Xg7483 . Tetrachicrosthene <10 w/t 1 3.2
X97483 Toluene <10 ugrt 1 2.3
X97483 Trichioroethene <10 ug /L 1 3
X97483 Trichiorofiugromethane <50 ug/L 5 PR
X97483 Vinyl acetats <50 ug/ L 5 .3
X97483 \iny chionce <50 ugrt 5 De3
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Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:98-0118
Mail Stop: K497

Los Alamos National Laboratory Telephone: (505) 667-7969
Los Alamos, New Mexico 87545 T it Vo

Mr. Mark Ashley S
Oil Conservation Division A3
New Mexico Energy, Minerals, and Natural Resources Department

2040 South Pacheco Street

Santa Fe, New Mexico 87505

SUBJECT: GROUND WATER DISCHARGE PLAN (GW-31), MICRO-BOREHOLE
DRILLING EXPERIMENTS AT FENTON HILL

Dear Mr. Ashley:

As you requested during our March 31, 1998, telephone conversation, I am providing you with
information on the micro-borehole drilling experiments that Los Alamos National Laboratory is
proposing to conduct at Fenton Hill. Attached is a Draft Master Plan that provides an overview of
this proposed project. There are two important aspects of the project which I would like to bring to
your attention: First, hole depths will be limited to 350 ft to assure that the fresh water aquifer is not
penetrated, and Second, all drilling fluids will be contained on-site in the facility’s one million
gallon service pond. The project is scheduled to begin in May 1998.

Please call me at 667-7969 if you would like additional information on this project.

HHC

Bob Beers
Water Quality and Hydrology Group

BB/mv
Enclosures: a/s

Cy: S. Boyce, Jemez Ranger District, Santa Fe National Forest, w/enc.
J. Albright, EES-4, w/enc., MS D443
J. Thomson, EES-4, w/enc., MS D443
D. Thomas, P-FM, w/enc., MS D459
L. Rowton, P-FM, w/enc., MS D459
P. Bustamante, NMED/GWQB, Santa Fe, New Mexico, w/enc.
S. Salzman, BLM, Albuquerque, New Mexico, w/enc.
S. Rae, ESH-18, w/enc., MS K497

WQ&H File, w/enc., MS K497
CIC-10, w/enc., MS A150



DRAFT
MASTER PLAN
Micro-Borehole Drilling Experiments at Fenton Hill
Los Alamos National Laboratory, EES-4, GeoEngineering Group
March 30, 1998

Purpose
Los Alamos National Laboratory (LANL) wishes to engage in a research and development project in the
interest of the advancement of microborehole drilling technology. LANL has identified numerous uses for
this technology, including geophysical instrumentation placement and resource exploration. Initial
operations will be coordinated with efforts to develop technology for seismic imaging “ahead of the bit”
which may also be used to determine the borehole trajectory as it is drilled.

Scope

The project will involve the drilling of a series of shallow, small diameter holes ranging in size from 1-1/2”
to 4” in diameter and 10’ to 350’ in depth. It is estimated that it will be necessary to drill no more than 20
total holes. Hole depths will be limited to 350" to assure that the fresh water aquifer will not be penetrated.
Previous drilling activities associated with the Hot Dry Rock Project have given us clear knowledge of the
lithology underlying the site.

The drilling will be performed with a trailer mounted coiled tubing unit using downhole rotary and/or
percussion motors powered by water, air, or mist. All drilling fluids will be contained and disposed of in
accordance with LANL waste management practices.

Location

The Fenton Hill site has been selected for the initial experimentation because of it’s 375-400 thick layer of
welded tuff overlying the nearest aquifer, it’s existing infrastructure to support operations, and the fact that
the area has been previously disturbed. The site is located in the Santa Fe National Forest, Jemez District,
which is managed by the U.S.Forest Service (USFS).

All microborehole drilling operations within the Santa Fe National Forest will be conducted within the
fence perimeter of the Fenton Hill Hot Dry Rock Site.

Schedule
It is expected that initial operations will commence in May, 1998 and continue for up to three years.
We expect that all wells will be plugged within five years of commencement of work.

Regulatory Compliance

There is currently an Interagency Agreement in place between the Department of Energy (DOE) and the
USFS which has facilitated the previous LANL operations at Fenton Hill. This agreement is currently
being re-written to more clearly define LANL’s future activities, including microborehole drilling R&D.

Although the Fenton Hill site is managed by the USFS, they have indicated that the Bureau of Land
Management (BLM) is the responsible for the oversight of subsurface use of National Forest Lands. The
BLM has indicated that no formal permitting is required for drilled holes which do not penetrate ground
water. The New Mexico Office of the State Engineer (OSE) has also been contacted and verbally notified of
our intentions. The OSE has verbally informed the Laboratory that they do not require permitting for wells
which do not appropriate ground water. It will be necessary for the Laboratory to inform the New Mexico
Oil Conservation Division (OCD) of the microborehole drilling R&D since the Laboratory has a Ground
Water Discharge Plan (GW-31) with OCD for Fenton Hill activities.

Remediation

Following completion of their usefulness, all wells drilled during these experiments will be plugged and
abandoned in accordance with Bureau of Land Management (BLM) regulations and drill site returned to it’s
previous condition.



Department of Energy
Albuguerque Operations Office RECEIVED
Los Alamos Area Office
Los Alamos, New Mexico 87544 FEB 4 197
JAN 30 1998 MINING & MINERALS DIV,

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Ms. Kathy A. Garland
Acting Director
Oil Conservation Division
New Mexico Energy, Minerals,
and Natural Resources Department
2040 South Pacheco Street
- Santa Fe, NM 87505

Dear Ms. Garland:

Subject: Ground Water Discharge Plan (GW-31) Annual Report for the Fenton Hill
Geothermal Facility, 1997.

This letter and enclosures are being submitted to your division as a Ground Water Discharge
Plan (GW-31) Annual Report for the Fenton Hill Geothermal Facility (facility) for CY 1997.

The following is a summary of the relevant information for 1997.

1. Enclosure I shows that there were no National Pollutant Discharge Elimination System
(NPDES) wastewater discharges from the 1 Million Gallon (MG) service pond in 1997.

2. Enclosure II shows that no water was injected into EE2 in 1997. (It should be noted that
EE2 is the only remaining geothermal well. All other geothermal wells were plugged
and abandoned in 1996.)

3. Enclosure III contains a list of the shallow test wells which were plugged and abandoned
during 1997 as a result of the planned decommissioning of the facility by the Department
of Energy (DOE). Form G-103, Sundry Notice and Report, was not submitted to your
division for these wells since they were all less than 1,000 feet deep.

4. Enclosure IV is a letter from the Environmental Protection Agency (EPA) to DOE
approving Los Alamos National Laboratory’s (LANL) request to discontinue the Fenton
Hill Geothermal Facility’s NPDES Permit (Permit No. NM0028576).

5. Enclosure V contains a description of LANL’s off-site disposal of approximately
650,000 gallons of geothermal water and 20,000 gallons of sludge from the 1 MG service
pond. This disposal activity was conducted as part of the planned decommissioning of
the facility.



Ms. Kathy A. Garland

2 JAN 30 1338

6. Enclosure VI contains a description of LANL’s efforts to clean up the cement/mud slurry
which was spilled into Bums Swale in November 1996.

Please call Bonnie Koch of my staff at 665-7202, or Bob Beers of LANL’s Water Quality
and Hydrology Group (ESH-18) at 667-7969, if you have any questions concerning this

information.

LAAME:3BK-020
Enclosures

cc w/enclosures:
S. Boyce

Acting District Ranger

Santa Fe National Forest

Jemez Ranger District

P. O. Box 150

Jemez Springs, NM 87025
J. Vozella, AAME, LAAO
B. Koch, LAAME, LAAO
S. Rae, ESH-18, LANL, MS-K497
N. Williams, ESH-18, LANL, MS-K497
B. Beers, ESH-18, LANL, MS-K497
M. Saladen, ESH-18, LANL, MS-K497
D. Thomas, EES-DO, LANL, MS-D446
J. Albright, EES-4, LANL, MS-D443
J. Thomson, EES-4, LANL, MS-D443

cc w/o enclosures:
D. Erickson, ESH-DO, LANL, MS-K491

Sincerely,

— . A

Area Manager



Enclosure I

NPDES Permitted Discharges from the 1 MG Service Pond During 1997

Fenton Hill Geothermal Facility
Sandoval County, N.M.

Gallons Discharged
Date of Discharge From Service Pond
} 1997 NONE

There were no accidental spills or leaks from the 1 MG service pond during 1997.



Enclosure I1

Water Injected Into Geothermal Wells During 1997

Fenton Hill Geothermal Facility
Sandoval County, N.M.

Dates of Injection Location Injected Volume (Gallons)

1997 EE2* NONE

*EE?2 is the only remaining geothermal well.



Enclosure 111

Wellbore Plugging and Abandonment Operations During 1997

Fenton Hill Geothermal Facility
Sandoval County, N.M.

Well No. Date P&A Completed Depth (ft)
THI1 September, 1997 450
TH2 September, 1997 450
TH4 September, 1997 - 450
THS September, 1997 450



’ . . Enclosure IV

S0 ST UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

anOHiAN

% REGION 6
M. g 1445 ROSS AVENUE, SUITE 1200
S DALLAS, TX 75202-2733
%, <
¢ ppote®

December 29, 1997
REPLY TO: 6WQ-CA

Mr. G. Thomas Todd

Area Manager

Department of Energy

Los Alamos Area Office

Los Alamos, New Mexico 87544

Re: NPDES Permit No. NM0028576-Dept. Of Energy-Los Alamos
National Laboratory, Fenton Hill Geothermal Site

Dear Mr. Todd:

In accordance with your request on file in this office that
the referenced NPDES Permit No. NM0028576 be discontinued, you
are hereby notified that the permit has been discontinued.

Any resumption of the discharge without a permit will be
unlawful. Should you again propose to discharge any pollutant
from this facility to waters of the United States, it will be
necessary to file a new application at least 180 days in advance
of the proposed discharge. Any permit issued as a result of such
reapplication will contain conditions and limitations consistent
with the situation, and the law and the regulations in effect at
the time of reissuance, irrespective of any previously issued
permit.

, If you have 2ny questions, please contact Wilma Turner at
the above address or telephone (214) 665-7516.

Sincerely yours,

Jack V. Ferguébn, P.E.
Chierf
NPDES Branch (6WQ-P)

cc: New Mexico Environment Department

Mr. Mike Saladen

University of California
Management Contractor for Operation
Los Alamos National Laboratory

Los Alamos, New Mexico 87545

Recycled/Recyciable « Printad with Vegetable Uil Based Inks un 100™ RecycieG Paper {40% Posiconsumer)



Enclosure V

Disposal of Geothermal Water and Sludge from 1 MG Service Pond

Fenton Hill Geothermal Facility
Sandoval County, N.M.

Under the direction of the Department of Energy, Los Alamos National Laboratory is
continuing its efforts to decommission the Fenton Hill Hot Dry Rock Geothermal Facility. In
September and October of 1997, Los Alamos National Laboratory disposed of approximately
650,000 gallons of water and approximately 20,000 gallons of sludge from the facility’s 1
million gallon (MG) service pond. MP Environmental Services, Inc. was contracted to haul

_ the wastewater and sludge to the Butterfield Landfill near Phoenix, Arizona, for treatment and
disposal.

Currently, the 1 MG service pond contains approximately 15,000 gallons of water from
precipitation and the venting of the facility’s remaining geothermal well, EE-2. Los Alamos
National Laboratory will continue to use the | MG pond until EE-2 has completely ceased
venting the geothermal fluid trapped at the boundaries of the Phase II reservoir. Once
venting has ceased, the pond’s liner will be removed and the pond back-filled. OCD will be
notified before any D&D activities are conducted.



w
i : ’ .

Enclosure VI

Clean-up of Burns Swale Spill Site

Fenton Hill Geothermal Facility
Sandoval County, N.M.

On June 16, 1997, Los Alamos National Laboratory and contract personnel conducted a
clean-up of the Burns Swale spill site at Fenton Hill. The cement/mud material spilled into the
water course in November, 1996, was collected using manual methcds and then transported to
the Fenton Hill facility using an all-terrain vehicle (ATV). Five 55-gallon drums of spill
material were collected and subsequently disposed of at the Los Alamos County Landfill.
TCLP analysis of the spill material determined that it was not a hazardous waste.

Following the clean-up, Laboratory and contract personnel re-entered Burns Swale to restore
those areas of the water course which were disturbed by the ATV. Additionally, straw hales
were placed in the water course at multiple locations as a Best Management Practice (BMP) to
control erosion. The silt fences installed in November, 1996, as BMPs will be maintained until
October, 1998. The straw bales will be left in the water course to naturally bio-degrade.



o ()
Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:97-0429
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

-
Lo

SR (A T | N
Mr. Mark Ashley P wm‘ o
Oil Conservation Division Y
State of New Mexico Energy, Minerals, and il DEC I 71997
Natural Resources Department -
2040 South Pacheco Street

Santa Fe, New Mexico 87505

SUBJECT: DISPOSAL OF GEOTHERMAL WATER AND SLUDGE FROM LOS
ALAMOS NATIONAL LABORATORY’S 1 MG POND AT FENTON
HILL

Dear Mr. Ashley:

Under the direction of the Department of Energy, Los Alamos National Laboratory is continuing
its efforts to decommission the Fenton Hill Hot Dry Rock Geothermal Facility. In September
and October of 1997, Los Alamos National Laboratory disposed of approximately 650,000
gallons of water and approximately 20,000 gallons of sludge from the facility’s 1 million gallon
(MG) storage pond. MP Environmental Services, Inc. was contracted to haul the wastewater and
sludge to the Butterfield Landfill near Phoenix, Arizona, for treatment and disposal.

Currently, the 1 MG pond contains approximately 15,000 gallons of water from precipitation and
the venting of the facility’s remaining geothermal well, EE-2. Los Alamos National Laboratory
will continue to use the 1 MG pond until EE-2 has completely ceased venting the geothermal
fluid trapped at the boundaries of the Phase Il reservoir. Once venting has ceased, the pond’s
liner will be removed and the pond back-filled. Your agency will be notified before any D&D
activities are conducted.

Please contact me at 667-7969 if you have any questions regarding this information.

Bob Béers

Water Quality and Hydrology Group



Mark Ashley -2-
ESH-18/WQ&H:97-0429

BB/mv

Cy: J.Plum, DOE/LAAAO, MS A316
S. Boyce, Forest Service, Jemez Springs
G. Saums, NMED SWQB, Santa Fe, NM
J. Albright, EES-4, MS D443
D. Thomas, EES-DO, MS D446
J. Thomson, EES-4, MS D443
S. Rae, ESH-18, MS K497
N. Williams, ESH-18, MS K497

WQ&H File, MS K497
CIC-10, MS A150

December 10, 1997
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Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:97-0409
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545
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Mr. Mark Ashley

Oil Conservation Division .\ pEC -5 1997

State of New Mexico Energy, Minerals, and T ‘
Natural Resources Department S - s onne PPN
2040 South Pacheco Street Lo TRMATION BIVIE T

Santa Fe, New Mexico 87505

SUBJECT: MILAGRO PROJECT LAND APPLICATION SITE: POST-APPLICATION
SOIL SAMPLING FOR 1997

Dear Mr. Ashley:

In April 1995 your Division conditionally approved Los Alamos National Laboratory's Notice of
Intent to Discharge (NOI) for the Milagro Project at Fenton Hill. In accordance with the conditions
of this approval, the Laboratory has conducted four rounds of soil sampling at Fenton Hill:

(1) pre-application 1995; (2) post-application 1995; (3) post-application 1996; and

(4) post-application 1997. The analytical report for post-application sampling in 1997 has been
enclosed. In addition, I have enclosed two tables (Tables 1.0 and 2.0) which summarize all four
sampling rounds. A map showing the sampling sites has also been enclosed.

In 1997 all of the down-gradient surface and sub-surface sampling locations

(SS1, SBS1, SS2, SBS2, SS3, and SBS3) continued to show arsenic concentrations equivalent to
pre-application or background conditions (See Tables 1.0 and 2.0). These stable arsenic
concentrations strongly indicate that the arsenic is remaining within the application site and is not
migrating down-gradient into the watercourse. In 1997 the two surface sampling locations within
the application site (SS4, SS5) showed an increase in arsenic concentrations over the 1996 results
(See Table 1.0). The sub-surface sampling locations within the application site (SBS4, SBS5) did
not show any change from the three previous sampling rounds (See Table 2.0).

With the exception of arsenic, the total metals concentrations at all five sampling locations have
shown to be stable throughout the four sampling rounds with no significant increases occurring as a
result of the land application activities (See Tables 1.0 and 2.0). In view of these findings, the
Laboratory is requesting a waiver from your Division from future sampling for the following metals:
Ag, Ba, Be, Cd, Cr, Ni, Pb, Sb, Se, T, and Hg.

Due to the variability in the past three year’s analytical results for arsenic at sampling locations SS4
and SS5, the Laboratory proposes to continue to monitor arsenic concentrations at the application
site and down-gradient sampling locations in 1998.

If you have any questions regarding the enclosed analytical report or the Laboratory’s request for a
waiver, please contact me at 667-7969.



Mark Ashley -2- November 26, 1997
ESH-18/WQ&H:97-0409

““Bob Beel's
Water Quality and Hydrology Group

BB/mv
Enclosures: a/s

Cy:  S. Boyce, Forest Service, Jemez Springs, w/enc.
G. Saums, NMED SWQB, Santa Fe, NM, w/enc.
S. Rae, ESH-18, w/ enc., MS K497
N. Williams, ESH-18, w/enc., MS K497
J. Plum, DOE/LLAAO, w/enc., MS A316
G. Sinnis, P-23, w/enc., MS H803

WQ&H File, w/enc., MS K497
CIC-10, w/enc., MS A150
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assaical @ o
ANALYTICAL
LABORATORIES, INC.

7300 Jefferson, N.E. o Albuguerque, New Mexico 87109 s (505) 345-8964 « FAX (505) 345-7259
3332 Wedgewood, E-5 o El Paso, Texas 79925 s (915) 593-6000 o FAX (915) 593-7820
Report Generated:

October 23, 1997 09:40 CERTIFICATE OF ANALYSIS
RESULTS BY SAMPLE

SENT LOS ALAMOS NATIONAL LABS WORKORDER # : 9710107
TO: PO BOX 1663-MSK497 WORK ID : FENTON HILL LAND APP SITE
LOS ALAMOS, NM 87545 CLIENT CODE : LOS10

DATE RECEIVED : 10/10/97
ATTN: BOB BEERS

Page:1
Lab ID: 9710107-01A Collected: 10/09/97 10:40:00
Sample ID: 57-3SS1-97 Matrix: SOIL
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
Metal(ICP) DIG /SW846 3050 10/13/97 N/A
METALS-ICP/SW846 6010
Silver, Ag ND mg/Kg 1.0 1.0 10/15/97 M97735
Aluminum, Al . NT mg/Kg 25 M97735
Arsenic, As ND mg/Kg 3.0 1.0 10/15/97 M97735
Barium, Ba 181 mg/Kg 0.50 1.0 10/15/97 M97735
Beryllium, Be ND mg/Kg 0.50 1.0~ 10/15/97 M97735
Calcium, Ca NT mg/Kg 15 M97735
Cadmium, Cd ND mg/Kg 0.20 1.0 10/15/97 M97735
Cobalt, Co | NT mg/Kg 0.50 M97735
Chromium, Cr 35 mg/Kg 1.0 1.0 10/15/97 M97735
Copper, Cu NT mg/Kg 0.50 M97735
Iron, Fe NT mg/Kg 15 M97735
Potassium, K NT mg/Kg 10 M97735
Magnesium, Mg NT mg/Kg 10 M97735
Manganese, Mn NT mg/Kg 0.25 M97735
Sodium, Na NT mg/Kg 15 M97735
Nickel, Ni 3.6 mg/Kg 2.0 1.0 10/15/97 M97735
Lead, Pb 15.2 mg/Kg 2.0 1.0 10/15/97 M97735
Antimony, Sb 33 mg/Kg 1.5 1.0 10/15/97 M97735
Selenium, Se ND mg/Kg 2.5 1.0 10/15/97 M97735
Thallium, Tl NT mg/Kg 20 M97735
Vanadium, V NT mg/Kg 0.15 M97735
Zinc, Zn NT mg/Kg 5.0 M97735
Lab ID: 9710107-02A Collected: 10/09/97 11:05:00
Sample ID: 57-SBS1-97 Matrix: SOIL
TEST / METHOD RESULT UNITS LIMIT D _F DATE BATCH ID
ANAL
Metal(ICP) DIG /SW846 3050 10/13/97 N/A
METALS-ICP/SW846 6010
Silver, Ag ND mg/Kg 10 1.0 10/15/97  M97735
Aluminum, Al NT mg/Kg 25 M97735
Arsenic, As ND mg/Kg 3.0 1.0 10/15/97 M97735
Barium, Ba 38.4 mg/Kg 0.50 1.0 10/15/97 M97735
Beryllium, Be 0.76 mg/Kg 0.50 1.0 10/15/97 M97735
Calcium, Ca NT mg/Kg 15 M97735
Cadmium, Cd ND mg/Kg 0.20 1.0 10/15/97 M97733
Cobalt, Co NT mg/Kg 0.50 M97735
. 3 REPRODUCTION OF THIS REPORT IN LESS THAN FULL REQUIRES THE WRITTEN CONSENT OF AAL
Member: American Council of THIS REPORT MAY NOT BE USED [N ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM
Independent Laboratories, Inc. PRODUCT ENDORSEMENT BY THE NATIONAL VOLUNTARY LABORATORY ACCREDITATION PROGRAM




Page: 2
Lab ID: 9710107-02A Collected: 10/09/97 11:05:00
Sample ID: 57-SBS1-97 Matrix: SOIL
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
METALS-ICP/SW846 6010
Chromium, Cr 2.9 mg/Kg 1.0 1.0 10/15/97 M97735
Copper, Cu NT mg/Kg 0.50 M97735
Iron, Fe NT mg/Kg 15 M97735
Potassium, K NT mg/Kg 10 M97735
Magnesium, Mg NT mg/Kg 10 M97735
Manganese, Mn NT mg/Kg 0.25 M97735
Sodium, Na NT mg/Kg 15 M97735
Nickel, Ni 22 mg/Kg 2.0 1.0 10/15/97 M97735
Lead, Pb 7.3 mg/Kg 2.0 1.0 10/15/97 M97735
Antimony, Sb 3.2 mg/Kg 1.5 1.0 10/15/97 M97735
Selenium, Se ND mg/Kg 2.5 1.0 10/15/97 M97735
Thallium, TI NT mg/Kg 20 M97735
Vanadium, V NT mg/Kg 0.15 M97735
Zinc, Zn NT mg/Kg 5.0 M97735
Lab ID: 9710107-03A Collected: 10/09/97 11:20:00
Sample ID: 57-5352-97 Matrix: SOIL
TEST / METHOD RESULT UNITS LIMIT D_F DATE BATCH ID
ANAL
Metal(ICP) DIG /SW846 3050 10/13/97 N/A
METALS-ICP/SW846 6010
Silver, Ag ND mg/Kg 1.0 1.0 10/15/97 M97735
Aluminum, Al NT mg/Kg 25 M97735
Arsenic, As ND mg/Kg 3.0 1.0 10/15/97 M97735
Barium, Ba 89.8 mg/Kg 0.50 1.0 10/15/97 M97735
Beryllium, Be 0.55 mg/Kg 0.50 1.0 10/15/97 M97735
Calcium, Ca NT mg/Kg 15 M97735
Cadmium, Cd ND mg/Kg 0.20 1.0 10/15/97  'M97735
Cobalt, Co NT mg/Kg 0.50 M97735
Chromium, Cr 2.9 mg/Kg 1.0 1.0 10/15/97 M97735
Copper, Cu NT mg/Kg 0.50 M97735
Iron, Fe NT mg/Kg 15 M97735
Potassium, K NT mg/Kg 10 M97735
Magnesium, Mg NT mg/Kg 10 M97735
Manganese, Mn NT mg/Kg 0.25 M97735
Sodium, Na NT mg/Kg 15 M97735
Nickel, Ni 2.9 mg/Kg 2.0 1.0 10/15/97 M97735
Lead, Pb 7.3 mg/Kg 2.0 1.0 10/15/97 M97735
Antimony, Sb 33 mg/Kg 1.5 1.0 10/15/97 M97735
Selenium, Se ND mg/Kg 2.5 1.0 10/15/97 M97735
Thallium, TI NT mg/Kg 20 M97735
Vanadium, V NT mg/Kg 0.15 M97735
Zinc, Zn NT mg/Kg 5.0 M97735
Lab ID: 9710107-04A Collected: 10/09/97 11:38:00
Sample ID: 57-SBS2-97 Matrix: SOIL
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
Metal(ICP) DIG /SW846 3050 10/13/97 N/A
METALS-ICP/SW846 6010
Silver, Ag ND mg/Kg 1.0 1.0 10/15/97 M97735



Page:3

Lab ID: 9710107-04A Collected: 10/09/97 11:38:00

Sample ID: 57-SBS2-97 Matrix: SOIL

TEST / METHOD ’ RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

METALS-ICP/SW846 6010
Aluminum, Al NT mg/Kg 25 M97735
Arsenic, As ND mg/Kg 3.0 1.0 10/15/97 M97735
Barium, Ba 31.2 mg/Kg 0.50 1.0 10/15/97 M97735
Beryllium, Be 0.72 mg/Kg 0.50 1.0 10/15/97 M97735
Calcium, Ca NT mg/Kg 15 M97735
Cadmium, Cd ND mg/Kg 0.20 1.0 10/15/97 M97735
Cobalt, Co NT mg/Kg 0.50 M97735
Chromium, Cr 2.9 mg/Kg 1.0 1.0 10/15/97 M97735
Copper, Cu NT mg/Kg 0.50 M97735
Iron, Fe NT mg/Kg 15 M97735
Potassium, K NT mg/Kg 10 M97735
Magnesium, Mg NT mg/Kg 10 M97735
Manganese, Mn NT mg/Kg 0.25 M97735
Sodium, Na NT mg/Kg 15 M97735
Nickel, Ni 3.5 mg/Kg 2.0 1.0 10/15/97 M97735
Lead, Pb 8.0 mg/Kg 2.0 1.0 10/15/97 M97735
Antimony, Sb 35 mg/Kg 1.5 1.0 10/15/97 M97735
Selenium, Se ND mg/Kg 2.5 1.0 10/15/97 M97735
Thallium, TI NT mg/Kg 20 M97735
Vanadium, V NT mg/Kg 0.15 M97735
Zinc, Zn NT mg/Kg 5.0 M97735

Lab ID: 9710107-05A . Collected: 10/09/97 13:25:00

Sample ID: 57-SS3-97 Matrix: SOIL

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

Metal(ICP) DIG /SW846 3050 10/13/97 N/A

METALS-ICP/SW846 6010
Sitver, Ag ND - mg/Kg 1.0 1.0 10/15/97 M97735
Aluminum, Al NT mg/Kg 25 M97735
Arsenic, As ND mg/Kg 3.0 1.0 10/15/97 M97735
Barium, Ba 159 mg/Kg 0.50 1.0 10/15/97 M97735
Beryllium, Be ND mg/Kg 0.50 1.0 10/15/97 M97735
Calcium, Ca NT mg/Kg 15 M97735
Cadmium, Cd ND mg/Kg 0.20 1.0 10/15/97 M97735
Cobalt, Co NT mg/Kg 0.50 M97735
Chromium, Cr 3.7 mg/Kg 1.0 1.0 10/15/97 M97735
Copper, Cu NT mg/Kg 0.50 M97735
Iron, Fe NT mg/Kg 15 M97735
Potassium, K NT mg/Kg 10 M97735
Magnesium, Mg NT mg/Kg 10 M97735
Manganese, Mn NT mg/Kg 0.25 M97735
Sodium, Na NT mg/Kg 15 M97735
Nickel, Ni 3.5 mg/Kg 2.0 1.0 10/15/97 M97735
Lead, Pb 8.7 mg/Kg 2.0 1.0 10/15/97 M97735
Antimony, Sb 3.6 mg/Kg 1.5 1.0 10/15/97 M97735
Selenium, Se ND mg/Kg 2.5 1.0 10/15/97 M97735
Thallium, Tl NT mg/Kg 20 M97735
Vanadium, V NT mg/Kg 0.15 M97735
Zinc, Zn NT mg/Kg 5.0 M97735



Page: 4

Lab ID: 9710107-06A Collected: 10/09/97 13:40:00

Sample ID: 57-SBS3-97 Matrix: SOIL

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

Metal(ICP) DIG /SW846 3050 10/13/97 N/A

METALS-ICP/SW846 6010
Silver, Ag ND mg/Kg 1.0 1.0 10/15/97 M97735
Aluminum, Al NT mg/Kg 25 M97735
Arsenic, As ND mg/Kg 3.0 1.0 10/15/97 M97735
Barium, Ba 110 mg/Kg 0.50 1.0 10/15/97 M97735
Beryllium, Be 0.82 mg/Kg 0.50 1.0 10/15/97 M97735
Calcium, Ca NT mg/Kg 15 M97735
Cadmium, Cd ND mg/Kg 0.20 1.0 10/15/97 M97735
Cobalt, Co NT mg/Kg 0.50 M97735
Chromium, Cr 6.5 mg/Kg 1.0 1.0 10/15/97 M97735
Copper, Cu NT mg/Kg 0.50 M97735
Iron, Fe NT mg/Kg 15 M97735
Potassium, K NT mg/Kg 10 M97735
Magnesium, Mg NT mg/Kg 10 M97735
Manganese, Mn NT mg/Kg 0.25 M97735
Sodium, Na NT mg/Kg 15 M97735
Nickel, Ni 5.0 mg/Kg 2.0 1.0 10/15/97 M97735
Lead, Pb 6.6 mg/Kg 2.0 1.0 10/15/97 M97735
Antimony, Sb 5.0 mg/Kg 1.5 1.0 10/15/97 M97735
Selenium, Se ND mg/Kg 25 1.0 10/15/97 M97735
Thallium, Tl NT mg/Kg 20 M97735
Vanadium, V NT mg/Kg 0.15 M97735
Zinc, Zn NT mg/Kg 5.0 M97735

Lab ID: 9710107-07A Collected: 10/09/97 09:50:00

Sample ID: 57-5S4-97 Matrix: SOIL

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

Metal(ICP) DIG /SW846 3050 10/13/97 N/A

METALS-ICP/SW846 6010
Silver, Ag ND mg/Kg 1.0 1.0 10/15/97 M97735
Aluminum, Al NT mg/Kg 25 M97735
Arsenic, As 8.6 mg/Kg 3.0 1.0 10/15/97 M97735
Barium, Ba 142 mg/Kg 0.50 1.0 10/15/97 M97735
Beryllium, Be 0.59 mg/Kg 0.50 1.0 10/15/97 M97735
Calcium, Ca NT mg/Kg 15 M97735
Cadmium, Cd ND mg/Kg 0.20 1.0 10/15/97 M97735
Cobalt, Co NT mg/Kg 0.50 M97735
Chromium, Cr 4.8 mg/Kg 1.0 1.0 10/15/97 M97735
Copper, Cu - NT mg/Kg 0.50 M97735
Iron, Fe NT mg/Kg 15 M97735
Potassium, K NT mg/Kg 10 M97735
Magnesium, Mg NT mg/Kg 10 M97735
Manganese, Mn NT mg/Kg 0.25 M97735
Sodium, Na NT mg/Kg 15 M97735
Nickel, Ni 4.5 mg/Kg 2.0 1.0 10/15/97 M97735
Lead, Pb 10.4 mg/Kg 2.0 1.0 10/15/97 M97735
Antimony, Sb 4.0 mg/Kg 1.5 1.0 10/15/97 M97735
Selenium, Se ND mg/Kg 2.5 1.0 10/15/97 M97735
Thatlium, T1 NT mg/Kg 20 M97735
Vanadium, V NT mg/Kg 0.15 M97735
Zinc, Zn NT - mg/Kg 5.0 M97735



Page:5

Lab ID: 9710107-08A Collected: 10/09/97 10:00:00

Sample ID: 57-SBS4-97 Matrix: SOIL

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

Metal(ICP) DIG /SW846 3050 10/13/97 N/A

METALS-ICP/SW846 6010
Silver, Ag ND mg/Kg 1.0 1.0 10/15/97 M97735
Aluminum, Al NT mg/Kg 25 M97735
Arsenic, As ND mg/Kg 3.0 1.0 10/15/97 M97735
Barium, Ba 53.9 mg/Kg 0.50 1.0 10/15/97 M97735
Beryllium, Be . 0.56 mg/Kg 0.50 1.0 10/15/97 M97735
Calcium, Ca NT mg/Kg 15 M97735
Cadmium, Cd ND mg/Kg 0.20 1.0 10/15/97 M97735
Cobalt, Co NT mg/Kg 0.50 M97735
Chromium, Cr 5.5 mg/Kg 1.0 1.0 10/15/97 M97735
Copper, Cu NT mg/Kg 0.50 M97735
Iron, Fe NT mg/Kg 15 M97735
Potassium, K NT mg/Kg 10 M97735
Magnesium, Mg NT mg/Kg 10 M97735
Manganese, Mn NT mg/Kg 0.25 M97735
Sodium, Na NT mg/Kg 15 M97735
Nickel, Ni 3.7 mg/Kg 2.0 1.0 10/15/97 M97735
Lead, Pb 6.4 mg/Kg 2.0 1.0 10/15/97 M97735
Antimony, Sb 5.0 mg/Kg 1.5 1.0 10/15/97 M97735
Selenium, Se ND mg/Kg 2.5 1.0 10/15/97 M97735
Thallium, T1 NT mg/Kg 20 M97735
Vanadium, V NT mg/Kg 0.15 M97735
Zinc, Zn NT mg/Kg 5.0 M97735

Lab ID: 9710107-09A Collected: 10/09/97 10:10:00

Sample ID: 57-885-97 Matrix: SOIL

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

Metal(ICP) DIG /SW846 3050 10/13/97 N/A

METALS-ICP/SW846 6010
Silver, Ag ND mg/Kg 1.0 1.0 10/15/97 M97735
Aluminum, Al NT ’ mg/Kg 25 M97735
Arsenic, As 8.7 mg/Kg 3.0 1.0 10/15/97 M97735
Barium, Ba 79.8 mg/Kg 0.50 1.0 10/15/97 M97735
Beryllium, Be ND mg/Kg 0.50 1.0 10/15/97 M97735
Calcium, Ca NT mg/Kg 15 M97735
Cadmium, Cd ND mg/Kg 0.20 1.0 10/15/97 M97735
Cobait, Co NT mg/Kg 0.50 M97735
Chromium, Cr 32 mg/Kg 1.0 1.0 10/15/97 M97735
Copper, Cu NT mg/Kg 0.50 M97735
Iron, Fe NT mg/Kg 15 M97735
Potassium, K NT mg/Kg 10 M97735
Magnesium, Mg NT mg/Kg 10 M97735
Manganese, Mn NT mg/Kg 0.25 M97735
Sodium, Na NT mg/Kg 15 M97735
Nickel, Ni 2.7 mg/Kg 2.0 1.0 10/15/97 M97735
Lead, Pb 7.4 mg/Kg 2.0 1.0 10/15/97 M97735
Antimony, Sb 43 mg/Kg 1.5 1.0 10/15/97 M97735
Selenium, Se ND mg/Kg 2.5 1.0 10/15/97 M97735
Thallium, T1 NT mg/Kg 20 M97735
Vanadium, V NT mg/Kg 0.15 M97735
Zinc, Zn NT mg/Kg 5.0 M97735
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Page: 6

Lab ID: 9710107-10A Collected: 10/09/97 10:10:00

Sample ID: 57-SS5-DUP-97 Matrix: SOIL

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

Metal(ICP) DIG /SW846 3050 10/13/97 N/A

METALS-ICP/SW846 6010
Silver, Ag ND mg/Kg 1.0 1.0 10/15/97 M97735
Aluminum, Al NT mg/Kg 25 M97735
Arsenic, As 10.7 mg/Kg 3.0 1.0 10/15/97 M97735
Barium, Ba 97.8 mg/Kg 0.50 1.0 10/15/97 M97735
Beryllium, Be ND mg/Kg 0.50 1.0 10/15/97 M97735
Calcium, Ca NT mg/Kg 15 M97735
Cadmium, Cd ND mg/Kg 0.20 1.0 10/15/97 M97735
Cobalt, Co NT mg/Kg 0.50 M97735
Chromium, Cr 2.9 mg/Kg 1.0 1.0 10/15/97 M97735
Copper, Cu NT mg/Kg 0.50 M97735
Iron, Fe NT mg/Kg 15 M97735
Potassium, K NT mg/Kg 10 M97735
Magnesium, Mg NT mg/Kg 10 M97735
Manganese, Mn NT mg/Kg 0.25 M97735
Sodium, Na NT mg/Kg 15 M97735
Nickel, Ni 2.7 mg/Kg 2.0 1.0 10/15/97 M97735
Lead, Pb 8.6 mg/Kg 2.0 1.0 10/15/97 M97735
Antimony, Sb 3.8 mg/Kg 1.5 1.0 10/15/97 M97735
Selenium, Se ND mg/Kg 2.5 1.0 10/15/97 M97735
Thallium, TI1 NT mg/Kg 20 M97735
Vanadium, V . NT mg/Kg 0.15 M97735
Zinc, Zn NT mg/Kg 5.0 M97735

Lab ID: 9710107-11A Collected: 10/09/97 10:20:00

Sample ID: 57-SBS5-97 Matrix: SOIL

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

Metal(ICP) DIG /SW846 3050 10/13/97 N/A

METALS-ICP/SW846 6010
Silver, Ag ND mg/Kg 1.0 1.0 10/15/97 M97735
Aluminum, Al NT mg/Kg 25 M97735
Arsenic, As ND mg/Kg 3.0 1.0 10/15/97 M97735
Barium, Ba 49.0 mg/Kg 0.50 1.0 10/15/97 M97735
Beryllium, Be ND mg/Kg 0.50 1.0 10/15/97 M97735
Calcium, Ca NT mg/Kg 15 M97735
Cadmium, Cd ND mg/Kg 0.20 1.0 10/15/97 M97735
Cobalt, Co NT mg/Kg 0.50 M97735
Chromium, Cr 2.6 mg/Kg 1.0 1.0 10/15/97 M97735
Copper, Cu NT mg/Kg 0.50 M97735
Iron, Fe NT mg/Kg 15 M97735
Potassium, K NT mg/Kg 10 M97735
Magnesium, Mg NT mg/Kg - 10 M97735
Manganese, Mn NT mg/Kg 0.25 M97735
Sodium, Na NT mg/Kg 15 M97735
Nickel, Ni 2.0 mg/Kg 2.0 1.0 10/15/97 M97735
Lead, Pb 6.2 mg/Kg 2.0 1.0 10/15/97 M97735
Antimony, Sb 3.9 mg/Kg 1.5 1.0 10/15/97 M97735
Selenium, Se ND mg/Kg 2.5 1.0 10/15/97 M97735
Thallium, Tl NT mg/Kg 20 M97735
Vanadium, V NT mg/Kg 0.15 M97735
Zinc, Zn NT mg/Kg 5.0 M97735



\dbu\.Q.?&uusm

Page: 7

William P. Biava
President




WORKORDER COMMENTS

DATE : 10/23/97
WORKORDER :

DEFINITIONS/DATA QUALIFIERS

The following are definitions, abbreviations, and data qualifiers which
may have been utilized in your report:

ND = Analyte "not detected" in analysis at the sample specific
detection limit.
D_F = Sample "dilution factor"
NT = Analyte "not tested" per client request.
B = Analyte was also detected in laboratory method QC blank.
E = Analyte concentration (result) 1is an estimated value or
exceeds analysis calibration range.
LIMIT = The minimum amount of the analyte that AAL can detect

utilizing the specified analysis.

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by
Dilution Factor (D_F) to obtain the sample specific
Detection Limit.

REPORT COMMENTS




Fenton Hill (TA-57) Milagro Project Sampllng Plan Fenton Hill (TA-57)
Milagro Project Sampling Plan
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Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:97-0397
Mail Stop: K497

Los Alamos National Laboratory Telephone: (505) 667-7969
Los Alarmos, New Mexico 87545 PR TT

Mark Ashley

Oil Conservation Division -
2040 South Pacheco Street

Santa Fe, New Mexico 87505

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION, FENTON HILL HOT DRY
ROCK GEOTHERMAL FACILITY, BURNS SWALE CEMENT/MUD
SLURRY SPILL

Dear Mr. Ashley:

Los Alamos National Laboratory has received your letter of October 23, 1997, requesting additional
information on the following:

1. Anupgradient soil sample, for total metals analysis, to determine background levels; and

2. Alternate stabilization measures to ensure that remaining contaminants will not migrate from
the spill site and impact any watercourse.

With regards to your request for background soils data, I have enclosed an analytical report forpre-
operational sampling conducted at the Milagro Project’s land application site at Fenton Hill. I
believe that this data best represents background levels in Burns Swale. The enclosed map shows
the location of Burns Swale and the Milagro Project sampling sites.

I indicated to you in an August 13, 1997, letter (ESH-18/WQ&H:97-0261) that the Laboratory was
planning to remove the silt fences in Burns Swale in October, 1997. Currently, all silt fences in
Burns Swale remain in place, none have been removed. In consideration of your request for
additional stabilization measures, the Laboratory will postpone the removal of Burns Swale silt
fences until October, 1998, in order to provide additional time for the water course to naturally
stabilize.

Please feel free to contact me at 667-7969 if you have questions or concerns regarding this
information.

Bob Beers
Water Quality and Hydrology Group




Mark Ashley ’ -2- .

ESH-18/WQ&H:97-0397

RB/em

Enclosures: a/s

Cy:  S. Boyce, Acting District Ranger , Santa Fe, New Mexico, w/enc.

G. Saums, NMED SWQB, Santa Fe, New Mexico, w/enc.
J. Thomson, EES-4, w/enc., MS D443

D. Thomas, EES-DQO, w/enc., MS D446

J. Plum, DOE/LAAO, w/enc., MS A316

S. Rae, ESH-18, w/ enc., MS K497

N. Williams, ESH-18, w/enc, MS K497

H. Decker, ESH-18, w/enc., MS K497

WQ&H File, w/enc., MS K497
CIC-10, w/enc., MS A150

November 6, 1997



. MILAGRO PROJECT LAND APPLICATION SITE

PRE- LICATION MONITORING OF ILS
SAMPLE COLLECTION DATE: MAY 17, 1995

FENTON HILL

bbb b CST ANALYTICAL REPORT EREHERRAAAN
Prepared by: PEC on 12-Jun-1995

REQUEST NUMBER: 21968 MATRIX: SS  ANALYST: AAS PROGRAM CODE: E303

OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490  PHONE: 7-0950

NOTEBOOK:  CST9002 PAGE: 58

CUSTOMER SAMPLES:

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL  ANALYTICAL COMPLETION
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT

57-5s1 95.09076 AS ETVAA 3. 0.6 UG/G 6/01/95
57-s81 95.00076 HG CVAA 0.02 0.01 uG/G 6/01/95
57-ss1 95.09076 SE ETVAA 0.5 0.1 UG/G 6/01/95
57-$BS1 95.09077 AS ETVAA 1. 0.2 UG/6 6/01/95
S7-5887 95.09077 HG CVAA < 0.01 us/G 6/01/95
57-5BS1 95.09077 SE ETVAA 0.3 0.1 UG/G 6/01/95
57-$$2 95.09078 AS ETVAA 3. 0.6 UG/G 6/01/95
57-582 95.09078 HG CVAA < 0.0¢ UG/G 6/01/95
57-§82 95.09078 SE ETVAA 0.6 0.1 UG/G 6/01/95
57-5852 95.09079 AS ETVAA 2. 0.4 UG/G 6/01/95
57-s8S2 95.09079 HG CVAA < .01 UG/G 6/01/95
57-$8S2 95.09079 SE ETVAA 0.5 0.1 UG/G 6/01/95
57-ss83 95.09080 AS ETVAA 2. 0.4 UG/G 6/01/95
57-5s3 95.09080 HG CVAA 0.0t 0.01 UG/G 6/01/95
57-553 95.09080 SE ETVAA 0.6 0.1 UG/G 6/01/95
57-58S3 95.09081 AS ETVAA 2. 0.4 UG/G 6/01/95
"57-58S3 95.09081 HG CVAA 0.03 0.01 UG/G 6/01/95
57-58S3 95.09081 SE ETVAA 0.4 0.1 UG/G 6/01/95
57-5s4 95.09082 AS ETVAA 3. 0.6 UG/6 6/01/95
57-55% 95.09082 HG CVAA < 0.01 UG/G 6/01/95
57-5S4 95.09082 SE ETVAA 0.6 0.1 UG/G 6/01/95
57-SBS4 95.09083 AS ETVAA 4. 0.8 UG/G 6/01/95
57-58S4 95.09083 Us CVAA 0.05 0.0% UG/G 6/01/95
57-SBS4 95.09083 SE ETVAA 0.6 0.1 uG/G 6/01/95
57-5S5 95.09084 AS ETVAA 2. 0.4 UG/G 6/01/95
57-SS5 95.09084 HG CVAA 0.04 0.01% UG/G 6/01/95
57-5S5 95.09084 SE -} ETVAA 0.5 0.1 UG/G 6/01/95
57-$8SS 95.09085 AS ETVAA 2. 0.4 UG/G 6/01/95
57-S8S5 95.09085 HG CVAA 0.02 0.01 UG/G 6/01/95
57-$8S5 95.09085 SE ETVAA 0.3 0.1 UG/G 6/01/95
SS2DUPLICATE 95.09095 AS ETVAA : 2. 0.4 UG/G 6/01/95
SS2DUPLICATE 95.09095 HG CVAA 0.0 0.01 UG/G 6/01/95
SS2DUPLICATE 95.09095 SE ETVAA 0.5 0.1 UG/G 6/01/95

CUSTOMER SAMPLE DUPLICATES:




CUSTOMER
NUM

57-881
57-ss1
57-s81
57-ss1
57-sS1
57-5BS1
57-SBS1
57-8S2
57-ss2
57-5882
57-58S2
57-SS3
57-8S3
57-sBS3
57-s8s3
57-5S4
57-ss84
57-SBS4
57-5BS4
57-ss5
57-ss5
57-SBS5
57-SBSS
SS2DUPLICATE
SS2DUPLICATE

MATRIX SPIKES:

CUSTOMER

NUM

57-ss1
57-ss1

SAMPLE
NUM

95.09076
95.09076
95.09076
95.09076
95.09076
95.09077
95.09077
95.09078
95.09078
95.09079
95.09079
95.09080
95.09080
95.09081
95.09081
95.09082
95.09082
95.09083
95.09083
95.09084
95.09084
95.09085
95.09085
95.09095
95.09095

SAMPLE
NUM

95.09076
95.09076

QYTICAL

ANALYSIS TECHNIQUE

AS
AS

HG
HG
HG
HG

ETVAA
ETVAA
CVAA
CVAA
ETVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA
CVAA

ANALYTICAL

ANALYSIS TECHNIQUE

HG
SE

CVAA
ETVAA

ANALYTICAL

RESULT

A

A A A
OO0 OO0 00000 OO0 OO0OO0CDO0OO0OOLOOODOOOOWO
. . .

.02
.04

.01
.01
.01
.01
.04
.04
.01

01

.06
.03
.02
.01
.07
.02
.02
.04
.03
.01
.02
.02

AMOUNT
SPIKED

10.

ANALYTICAL
UNCERTAINTY

0.6
0.01
0.01
0.1

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

AMOUNT
RECOVERED

UNITS

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/6
UG/G

UNITS

UG/G
UG/G

COMPLETION
DATE

6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6701795
6/01/95

COMPLETION
DATE

6/01/95
6/01/95

COMMENT

COMMENT

************’**Qi*********"tt*'ﬁt'f****ﬁ'********i*t**ﬁ**ﬁ#i"'ﬁ***ﬁ*********ﬁﬁﬁﬁﬁ*ﬂﬂ’ﬁ*****it***#**ﬁ*************i*t*t*




" REPORT NUMBER: 35532 (continued)

whkkiawad®  CST QUALITY ASSURANCE REPORT lebaiuiabeboidd
Prepared by: PEC on 12-Jun-1995
REQUEST NUMBER: 21968 MATRIX: SS ANALYST: AAS PROGRAM CODE: E303
OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950

NOTEBOOK:  CST9002 PAGE: 58

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH

SAMPLE ANALYTICAL ANALYTICAL Qc Qac COMPLETION
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT
- |
00.30469 AS 112. 22. MG/XG 128. 7. 6/01/95 UNDER CONTROL
00.30469 HG 4. 0.4 MG/XG 4.85 2.4 6/01/95 UNDER CONTROL
00.30469 SE 75. 15. MG/KG 101. 55. 6/01/95 UNDER CONTROL

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH

SAMPLE ANALYTICAL ANALYTICAL Qc Qc COMPLETION

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT
95.09086 AS 596. 119. UG/G 575. 25. 6/06/95 UNDER CONTROL
95.09086 SE 13. 3. UG/G 2.4 2.2 6/01/95 WARNING 2-3 SI1G
95.09087 HG 80. 0. NG/G 140. 40. 6/01/95 UNDER CONTROL

REPORT NUMBER: 35532 ’({@C/ {/5(’ /&@OUL\ /m,a,vqf

Analyst Reviewer . Team Leader QA Officer
pd ;
(' las” oL Clraj% VaYE
Date Date Date Date

No Sample Discrepancies Noted by Sample Management Section

The control status of the preceeding data was evaluated using the standard statistical criteria set forth n
‘Qual ity Assurance for Health and Environmental Chemistry: 1992,/ LA-12790-MS, Vol. I, pp. 19-20.




REPORT NUMBER: 35280
L2222 222223 CST ANALYTICAL REPORT e e e e de e e de W
Prepared by: MKOBY on 5-Jun-1995
REQUEST NUMBER: 21968 MATRIX: SS  ANALYST: IMS PROGRAM CODE: E303
OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490  PHONE: 7-0950
NOTEBOOK: PAGE:
CUSTOMER SAMPLES: i
CUSTOMER  SAMPLE ANALYTICAL ANALYTICAL  ANALYTICAL COMPLETION
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT
57-551 95.09076 SB 1CPMS 0.25 0.25 UG/G 6/05/95
57-5S1 95.09076 TL 1CPMS 0.37 0.25 UG/G 6/05/95
57-s8s1 95.09077 S8 1CPMS < 0.25 UG/G 6/05/95
57-5BS1 95.09077 TL 1CPMS 0.25 0.25 UG/G 6/05/95
57-582- 95.09078 SB 1CPMS < 0.25 UG/G 6/05/95
57-ss2 95.09078 TL 1CPMS 0.25 0.25 UG/G 6/05/95
57-5BS2 95.09079 SB 1CPMS < 0.25 UG/G 6/05/95
57-s8S2 95.09079 TL 1CPMS 0.37 0.25 UG/G 6/05/95
57-553 95.09080 SB 1CPMS < 0.25 UG/G 6/05/95 ;
57-553 95.09080 TL 1CPMS 0.37 0.25 UG/G 6/05/95 f
I
57-SBS3 95.09081 SB 1CPMS < 0.25 UG/G 6/05/95 '
57-SBS3 95.09081 TL ICPMS 0.37 0.25 UG/G 6/05/95
57-5s4 95.09082 SB 1CPMS < 0.25 UG/G 6/05/95
57-554 95.09082 TL 1CPMS 0.37 0.25 UG/G 6/05/95
57-S8S4 95.09083 SB 1CPMS < 0.25 UG/G 6/05/95
57-5BS4 95.09083 TL ICPMS 0.37 8.25 uG/G 6/05/95
57-5S5 95.09084 SB 1CPMS < 0.25 uG/6 6/05/95
57-SS5 95.09084 TL 1CPMS 0.25 0.25 UG/G 6/05/95
57-58S5 95.09085 SB 1CPMS < 0.25 UG/G 6/05/95
57-5BS5 95.09085 TL 1CPMS < 0.25 UG/G 6/05/95
SS2DUPLICATE 95.09095 SB 1CPMS < 0.25 UG/G 6/05/95 i
SS2DUPLICATE 95.09095 TL 1CPMS 0.25 0.25 UG/G 6/05/95 }
CUSTOMER SAMPLE DUPLICATES:
CUSTOMER  SAMPLE ANALYTICAL ANALYTICAL  ANALYTICAL COMPLETION
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT
57-581 95.09076 SB 1CPMS < 0.25 UG/G 6/05/95
57-8S1 95.09076 TL 1CPMS 0.25 0.25 UG/G 6/05/95
MATRIX SPIKES:
CUSTOMER  SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION
NUM NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE COMMENT




57-ss1 95.09076 sB ICPMS 6.25 0.25 UG/G 6/05/95
57-ss1 95.09076 TL ICPMS 6.25 4.75 UG/G 6/05/95
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* " REPORT NUMBER: 35280 (continued)

fadabadabobabododedod CST QUALITY ASSURANCE REPORT hdobdedodoiododbd
Prepared by: MKOBY on  5-Jun-1995
REQUEST NUMBER: 21968 MATRIX: SS ANALYST: IMS PROGRAM CODE: E303
OWNER: Ron C. Conrad GROUP: ESH-19 MAIL-STOP: K490 PHONE: 7-0950
NOTEBOOK : PAGE:

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH

SAMPLE ANALYTICAL ANALYTICAL QC Qc COMPLETION

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT
00.30469 sB 3.13 0.63 MG/KG 43.9 93.5 6/05/95 UNDER CONTROL
00.30469 TL 77. 5. MG/KG 102. 50.5 6/05/95 UNDER CONTROL

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH

SAMPLE ANALYTICAL ANALYTICAL Qc Qc COMPLETION
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT
95.09086 sB 0.25 0.25 UG/G 6.4 2.6 6/05/95 WARNING 2-3 SIG
95.09086 TL 0.5 0.3 UG/G 1. 1. 6/05/95 UNDER CONTROL
4 XL
REPORT NUMBER: 35280 4 -
Analyst Reviewer Team Leader QA Officer
-/ —~ f !
~ iy e,
AT Cf12/as"  _ela/es
Date Date Date Date

No Sample Discrepancies Noted by Sample Management Section

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in
'Quality Assurance for Health and Environmental Chemistry: 1992,’ LA-12790-MS, Vol. I, pp. 19-20.
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REPORT NUMBER:

35215

bbbl bbbl CST ANALYTICAL REPORT

Fekddkdkded kWi

REQUEST NUMBER:

21968

OWNER: Ron C. Conrad

NOTEBOOK:  EMPO1

CUSTOMER SAMPLES:

CUSTOMER
NUM

57-s81
57-ss1
57-ss1
57-ss1
57-s81
57-ss1
57-ss1
57-ss1
57-s81
57-ss1
57-s81
57-ss1
57-ss1
57-ss1
57-ss1
57-s81
57-s81
57-ss1
57-s8s1
57-sBs1
57-s8s1
57-s8s1
57-s8S1
57-s8S1
57-s8s1
57-sBs1
57-s8s1
57-s8s1
57-s8s1
57-sBS1
57-sBS1
57-sBs1
57-s8S1
57-s8Bs1
57-s8S1
57-sBs1
57-882

26 PAGE:

SAMPLE

Prepared by: M. KOZUBAL

MATRIX: SS ANALYST:

28

GROUP: ESH-19

ANALYTICAL

NUM ANALYSIS TECHNIQUE

95.09076 AG
95.09076 AL
95.09076 BA
95.09076 BE
95.09076 CA
95.09076 D
95.09076 co
95.09076 CR
95.09076 cu
95.09076 FE
95.09076 K

95.09076 MG
95.09076 MN
95.09076 NA
95.09076 NI
95.09076 PB
95.09076 v

95.09076 2N
95.09077 AG
95.09077 AL
95.09077 BA
95.09077 BE
95.09077 CA
95.09077 CD
95.09077 co
95.09077 CR
95.09077 cu
95.09077 FE
95.09077 K

95.09077 MG
95.09077 MN
95.09077 NA
95.09077 NI
95.09077 PB
95.09077 v

95.09077 2N
95.09078 AG

ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
1CPES
ICPES
ICPES
ICPES
ICPES
1CPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
1CPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
1CPES
ICPES

QES

MAIL-STOP:

ANALYTICAL
RESULT

< 1.
7500.
180.
0.45
3300.
< 0.4
3.1
5.9
7.
8500.
1300.
1200.
1100.
110.
3.9
18.
1.
67.
< 1.
3700.
38.
0.42
790.
< 0.4
1.7
3.2
2.5
6800.
440,
570.
300.
91.
4.8
9.1
6.9
32.
< 1.

on 2-Jun-1

K490 PHONE:

ANALYTICAL
UNCERTAINTY

750.

18.
0.05

330.

1.5

1.

0.7
850.
130.
120.
110.

370.
4.
0.08

79.

0.5

0.5

0.5
680.
200.
57.
30.

4.6
0.7

995

PROGRAM CODE: E303

7-0950

UNITS

UG/G
UG/G
UG/G6
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

COMPLETION
DATE

6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/01/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6702795
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95

COMMENT




57-552
57-552
57-552
57-552
57-552
57-ss2
57-552
57-552
57-5s2
57-5s2
57-552
57-552
57-5s2
57-552
57-552
57-552
57-5s2
57-58S2
57-58S2
57-5BS2
57-s8S2
57-58S2
57-5BS2
57-58S2
57-58S2
57-5BS2
57-S8S2
57-5852
57-SBS2
57-58S2
57-58S2
57-SBS2
57-SBS2
57-$BS2
57-58S2
57-5s3
57-553
57-553
57-553
57-553
57-5s3
57-553
57-553
57-553
57-553
57-553
57-553
57-553
57-553
57-5s3
57-553
57-553
57-553
57-5BS3
57-58S3
57-58S3
57-5BS3
57-58S3
57-5853
57-58S3

95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09078
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09079
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09080
95.09081
95.09081
95.09081
95.09081
95.09081
95.09081
95.09081

AL
BA
BE
CA

co
CR
cu
FE

MG
MN
NA
NI
P8
v

2N
AG
AL
BA
BE
CA
cD
co
CR
oV
FE
K

MG
MN
NA
NI
PB
v

N
AG
AL
BA
BE
CA

8 8

CR
cu
FE

MG
MN
NA
NI
PB
v

N
AG
AL
BA
BE
CA
co
co

"I'LPES

ICPES
ICPES
ICPES
1CPES
ICPES
ICPES
ICPES
ICPES
[CPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
1CPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
1CPES
1CPES
ICPES
ICPES
1CPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES

8100.
180.
0.51
3300.
< 0.4
3.6
7.2
7.2
8500.
1600.
1300.
980.
100.
6.2
18.
12.
60.
< 1.
10000.
110.
0.74
1400.
< 0.4
3.9
8.3
5.4
10000.
1200.
1200.
810.
150.

1.
13.
54.
<1,
7300.
130.
0.59
2700.
< 0.6
2.7
6.4
6.4
7700.
1100.
1100.
650.
120.
4.8
< 20.
10.
51.
< 1.
7600.
82.
0.79
1400.
< 0.4
3.3

810.

18.
0.05

330.

0.7

1.6

1.6
850.
160.
130.

1000.

1.
0.08

140.

0.8

0.8

0.7
1000.
120.
120.
81.
18.
4.

5.

730.

13.
0.08

270.

0.7
0.7
0.7
770.
200.
110.
65.
12.
1.6

UG’II’

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/6
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G6
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/6
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/6
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95




57-sBS3
57-s8s3
57-sBs3
57-sBS3
57-s8S3
57-s8S3
57-5SBS3
57-58S3
57-$BS3
57-s8S3
57-58S3
57-ss4
57-5S4
57-sS4
57-ss4
57-5s4
57-ss4
57-ss4
57-ss4
57-5s4
57-5S4
57-5S4
57-ss4
57-ss4
57-Ss4
57-SS4
57-5S4
57-554
57-8s4
57-sBs4
57-58s4
57-S8S4
57-sBs4
57-58S4
57-5BS4
57-5BS4
57-sBs4
57-$BS4
57-sBS4
57-sBS4
57-sBS4
57-s8S4
57-s8S4
57-58S4
57-SBS4
57-s8S4
57-sBs4
57-sS5
57-885
57-8S5
57-Ss5
57-S8s5
57-SS5
57-8S5
57-885
57-885
57-8s5
57-885
57-5s5
57-8S85

95.09081
95.09081
95.09081
95.09081
95.09081
95.09081
95.09081
95.09081
95.09081
95.09081
95.09081
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09082
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09083
95.09084
95.09084
95.09084
95.09084
95.09084
95.09084
95.09084
95.09084
95.09084
95.09084
95.09084
95.09084
95.09084

CR
o1}
FE

MG
MN
NA
NI
PB

N
AG
AL
BA
BE
CA
co
co
CR

FE

MG
MN
NA
NI
PB
v

N
AG
AL
BA
BE
CA
co
co
CR
cu
FE
K

MG
MN
NA
L
PB
v

N
AG
AL
BA
BE
CA
cd
co
CR
cu
FE

MG
MN

‘CPES

ICPES
ICPES
1CPES
ICPES
ICPES
ICPES
ICPES
ICPES
1CPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
1CPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
ICPES
1CPES
ICPES
ICPES
1CPES
ICPES
ICPES
ICPES
1CPES
ICPES
ICPES
ICPES
ICPES
ICPES
1CPES

7.6
3.6
9700.
820.
930.
600.
130.
4.8
< 17.
1.
43,
< 1.
9900.
190.
0.84
2700.
< 0.4
6.2
9.3
6.4
11000.
1300.
1400.
1300.
140.
9.1
15.
18.
45,
< 1.
15000.
78.
1.2
1800.
< 0.4
4.5
9.4
4.9
14000.
1100.
1600.
380.
260.

18.
15.
52.
< 1.
7100.
120.
0.33
2000.
< 0.4
2.6
6.5
7.4
8100.
1100.
1100.
510.

0.9

0.7
970.
130.
93.
60.
13.

3.6

990.

19.
0.08

270.

1.
1.1
0.6
1100.
130.
140.
130.
14.

12.

1500.

0.1
180.

0.9

1.3
1400.
110.
160.
38.
26.

10.

710.

12.
0.1

200.

1.4

1.2

0.8
810.
150.
110.
51.

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/6
UG/G6
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G

6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95




"Il!PES

N

57-sS5 95.09084 NA 140. 14. 6/02/95
57-8S5 95.09084 NI ICPES 6.8 4.3 UG/G 6/02/95
57-SS5 95.09084 PB ICPES 14, 12. UG/G 6/02/95
57-SS5 95.09084 V ICPES 12. 1. UG/G 6/02/95
57-s85 95.09084 2N ICPES 45. 5. UG/G 6/02/95
57-s8S5 95.09085 AG ICPES <1. UG/G 6/02/95
57-58S5 95.09085 AL ICPES 4100. 410. UG/G 6/02/95
57-s8S5 95.09085 BA ICPES 51. 5. UG/G 6/02/95
57-$BS5 95.09085 BE ICPES 0.18 0.08 UG/G 6/02/95
57-58S5 95.09085 CA ICPES 940. 94. UG/G 6/02/95
57-s8s5 95.09085 CD ICPES < 0.4 UG/G 6/02/95
57-sBS5 95.09085 co ICPES 1.6 0.7 UG/G 6/02/95
57-sBS5 95.09085 CR ICPES 3.7 0.4 UG/G 6/02/95
57-5BS5 95.09085 cu ICPES 2.8 0.5 UG/G 6/02/95
57-SBS5 95.09085 FE ICPES 5700. 570. UG/G 6/02/95
57-sBS5 95.09085 K ICPES 470. 47. UG/G 6/02/95
57-58S5 95.09085 MG ICPES 550. 55. UG/G 6/02/95
57-sBS5 95.09085 MN ICPES 190. 19. UG/G 6/02/95
57-s8S5 95.09085 NA ICPES 120. 12. UG/G 6/02/95
57-s8S5 95.09085 NI ICPES < 4. UuG/G 6/02/95
57-sBS5 95.09085 PB ICPES < 13. UG/G 6/02/95
57-s8s5 95.09085 Vv ICPES 7.2 0.7 UG/G 6/02/95
57-5BS5 95.09085 2N ICPES 24. 2. UG/G 6/02/95
SS2DUPLICATE 95.09095 AG ICPES <1 UG/G 6/02/95
SS20UPLICATE 95.09095 AL ICPES 6400. 640. UG/G 6/02/95
SS2DUPLICATE 95.09095 BA 1CPES 130. 13. UG/G 6/02/95
SS2DUPLICATE 95.09095 BE ICPES 0.39 0.08 UG/G 6/02/95
SS2DUPLICATE 95.09095 CA ICPES 2200. 220. UG/G 6/02/95
SS20UPLICATE 95.09095 CD ICPES < 0.4 uG/6 6/02/95
SS2DUPLICATE 95.09095 CO . ICPES 2.6 1.2 UG/G 6/02/95
SS2DUPLICATE 95.09095 CR ICPES 5.5 1.6 UG/G 6/02/95
SS2DUPLICATE 95.09095 CU ICPES 5.2 0.9 UG/G 6/02/95
SS2DUPLICATE 95.09095 FE ICPES 7100. 710. UG/G 6/02/95
SS2DUPLICATE 95.09095 K ICPES 1300. 130. UG/G 6/02/95
SS2DUPLICATE 95.09095 MG ICPES 1000. 100. UG/G 6/02/95
SS2DUPLICATE 95.09095 MN ICPES 710. . UG/G 6/02/95
SS2DUPLICATE 95.09095 NA ICPES 88. 9. UG/G 6/02/95
SS2DUPLICATE 95.09095 N1 ICPES 5.4 2.2 UG/G 6/02/95
SS2DUPLICATE 95.09095 PB ICPES 4.3 4, UG/6 6/02/95
SS2DUPLICATE 95.09095 V ICPES 9.2 0.9 UG/G 6/02/95
SS2DUPLICATE 95.09095 2N ICPES 47. 5. UG/G 6/02/95
CUSTOMER SAMPLE DUPLICATES:
CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT

57-ss1 95.09076 AG ICPES < 1. UG/G 6/01/95
57-ss1 95.09076 AL ICPES 5600. 560. UG/G 6/01/95
57-s81 95.09076 BA ICPES 170. 17. UG/G 6/01/95
57-ss1 95.09076 BE ICPES 0.37 0.04 UG/6 6/01/95
57-ss1 95.09076 CA ICPES 3000. 300. UG/G 6/01/95
57-ss1 95.09076 CD ICPES < 0.4 UG/G 6/01/95
57-s81 95.09076 CO 1CPES 2.7 0.7 UG/G 6/01/95
57-ss1 95.09076 CR ICPES 4.7 1.1 UG/G 6/01/95
57-ss1 95.09076 CU ICPES 6.4 0.6 UG/G 6/01/95
57-881 95.09076 FE ICPES 6800. 680. UG/G 6/01/95
57-ss1 95.09076 K ICPES 960. 96. UG/G 6/01/95
57-ss1 95.09076 MG ICPES 1000. 100. UG/G 6/01/95




57-ss1 95.09076 MN QPES 1100. 110. UG/’ 6/01/95

‘ 57-ss1 95.09076 NA 1CPES 100. 10. UG/G 6/01/95
} 57-ss1 95.09076 NI 1CPES ‘ 4.9 4.4 UG/G 6/01/95
! 57-881 95.09076 PB ICPES < 25. UG/G 6/01/95
57-$S1 95.09076 V ICPES 8.8 0.9 UG/G 6/01/95
57-5§1 95.09076 2N ICPES 65. 7. UG/G 6/01/95
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* REPORT NUMBER: 35215 (continued)

RRRRRhRik

CST QUALITY ASSURANCE REPORT

Wedededededehdd

REQUEST NUMBER: 21968

OWNER: Ron C. Conrad

NOTEBOOK:  EMP0126 PAGE:

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH

Prepared by: M. KOZUBAL

MATRIX:

on

SS ANALYST: OES

GROUP: ESH-19

28

MAIL-STOP:

K490

2-Jun-1995

PHONE:

SAMPLE ANALYTICAL

NUM ANALYSIS

00.30469 AG
00.30469 AL
00.30469 BA
00.30469 BE
00.30469 CA
00.30469 CD
00.30469 CO
00.30469 CR
00.30469 v
00.30469 FE
00.30469 K

00.30469 MG
00.30469 MN
00.30469 NA
00.30469 NI
00.30469 PB
00.30469 v

00.30469 2N

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH

RESULT

19.
5300.
250.
85.
3400.
91.

150.
100.
8300.
2100.
1700.
180.
500.
140.
140.
74,
100.

SAMPLE ANALYTICAL
NUM ANALYSIS RESULT
95.09086 AG 26.
95.09086 AL 18.
95.09086 BA 300.
95.09086 BE 1.2
95.09086 CA 4.4
95.09086 CD 17.

ANALYTICAL
UNCERTAINTY

2.
530.
25.

340.

15.
10.
830.
210.
170.
18.
50.
14.
14.

10.

UNITS

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

ANALYTICAL
UNCERTAINTY

2.
1.8
30.
0.1
0.44
2.

UNITS

UG/G
MG/G
UG/G
UG/G
MG/G
UG/G

Qc
VALUE

92.5
4800.
276.

95.1
3680.
102.

95.8
154.
119.

2200.
1830.
191.
594.
163.
147.
81.8
120.

Qc
VALUE

28.9
19.
340.
1.13
4.05
17.9

7-0950

QcC
UNCERTAINTY

49.5
2400.
82.5
43.
1285.
56.5
45.5
73.
59.5
3460.
805.
870.
66.5
282.
85.5
73.5
29.
63.

QC
UNCERTAINTY

7.3
4.
60.
0.12
0.45
3.9

PROGRAM CODE: E303

COMPLETION

DATE

6/02/93
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6702795
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95

COMPLETION

DATE

6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95

COMMENT

UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

COMMENT

UNDER
UNDER
UNDER
UNDER
UNDER
UNDER

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL



2.
..

95.09086 co
95.09086 CR
95.09086 Cu
95.09086 FE
95.09086 K

95.09086 MG
95.09086 MN
95.09086 NA
95.09086 NI
95.09086 P8
95.09086 v

95.09086 2N

REPORT NUMBER:

No Sample Discrepancies Noted by Sample Management Section

8.3 ‘ﬂl’ 1.4

18. 2.
2600. 260.
26. 2.6
4.3 0.43
4.9 0.49
8100. 810.
0.58 0.058
12. 2.
5500. 550.
40. 4.
6000. 600.
35215 Wéaé!
Anal¥st
-§-95
Date

UG/G
UG/G
UG/G
MG/G
MG/G
MG/G
UG/G
MG/G
UG/G
UG/G
UG/G
UG/G

18.

2900.
27.5
4.5
5.5

0.53
11.
5150.
45.
6100.

2.
500.
3.5
0.5
0.6
1150.
0.03
2.
350.

500.

/ ¢;7 7,
ReViewer Team Leader
,,//
A 41/,;;453 5
te

6-5-95

Date

6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95
6/02/95

UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER
UNDER

QA Officei
¢lr3 [25

Date

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in

'Quality Assurance for Health and Environmental Chemistry: 1992,/ LA-12790-MS, Vol. I, pp.

19-20.

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
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Fenton Hill (TA-57) Milagro Project Sampling Plan

25 ft Windblown 7 7
Drift Boundary j

PS1

il e L Y.

FIMAD Piot ID: 106006 06 Nov 97

Burns Swale

Earthen Berm and Basin

Fenton Hill (TA-57)
Milagro Project Sampling Plan

<~ . | Drainage

Road, Dirt
Road, Paved
< 5~ | Silt Fence

Spill Location

Fence, Industrial

Sample Location

MILAGRO PROJECT SAMPLING PLAN

ANALYTES: Metals

OBJECTIVE

Background Sampling
pond sludge quality
soil-application area
soil-application area
soil-adjacent down gradient
soil-adjacent down gradient
soil-distant down gradient
soil-distant down gradient
surface water-distant down gradient
surface water-Lake Fork Canyon
and Rio Cebolla (not on map)

Samplin Durinﬁ Application
stormwater runofi-down gradient

Post-Application Sampling
soil-application area

soil-application area

soil-adjacent down gradient
soil-adjacent down gradient
soil-distant down gradient
soil-distant down gradient

surface water-distant down gradient

TYPE

sludge

soil:
soil:
soil:
soil:
soil:
soil:

surface
sub-surface
surface
sub-surface
surface
sub-surface

surface water

surface water

stormwater runoff

soil:
soil:
soil:
soil:
soil:
soil:

surface
sub-surface
surface
sub-surface
surface
sub-surface

surface water

Application Area (22.327 acres)
Application Area Buffer (25 ft)

LOCATION

PS1

SS4, SS5
SBS4, SBSH
SS2, SS1
SBS2, SBS1
SS3

SBS3

Sw2

SW3

SWR1, SWR2

SS4, SS5
SBS4, SBS5
SS2, SS1
SBS2, SBS1
SS3

SBS3

Sw2

ooy byt iAoy e i
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0 State of New Mexico ‘
ENVIRONMENT DEPARTMENT

Hazardous & Radioactive Materials Bureau \? N
2044 Galisteo A
P.O. Box 26110 »
Santa Fe, New Mexico 87502
(505) 827-1557
GARY E. JOHNSON Fax (505) 827-1544 MAI;I; f@‘:ﬁ?m
GOVERNOR
ﬁﬁ? @ 79 o, EDGAR T. THORNTON, III
L R DEPUTY SECRETARY
September 15, 1997 SFp o p
1997
RE: Proposed Class III Permit Modification “won Oivisiop,

Dear Concerned Citizen:

Enclosed is a fact sheet regarding the New Mexico Environment Department's intent to approve a Class III
modification to the Resource Conservation and Recovery Act (RCRA) permit issued to the US Department
of Energy/Los Alamos National Laboratories (DOE/LANL), New Mexico, Permit No. NM0890010515.

The proposed modification will remove 3 Solid Waste Management Units (SWMUs) from the HSWA Module
of the permit. The enclosed fact sheet provides additional information regarding this proposed modification,
including identification of the SWMUs s to be removed from the permit, the basis for their removal, repositories
where the administrative record for this action can be reviewed, and procedures for submitting comments and
requesting a Public Hearing. Comments and requests for Public Hearing will be received through November
12,1997.

If you have any questions or comments, please contact Mr. John Kieling of my staff at 827-1558.

Sincerely,

. SS T /(;',/:‘,':

Robert S. (Stu) Dinwiddie, Manager
RCRA Permits Management Program
Hazardous and Radioactive Materials Bureau

RSD:jek
enclosure

cc: J. Kieling, NMED HRMB
File: HSWA LANL G/P ‘97
Track: LANL, 9/15/97, Public, HRMB/jek, RE, File

CADOCUMENT\LANL96~I\NFAS\CONCCITZ.




Availability
of
Additional
Information:

Final
Decision:

A Statement of Basis has been prepared to provide additional information on site
history, evaluation of relevant investigations, and basis for the decision to approve
NFA status.

The administrative record for this proposed action consists of this fact sheet, the
statement of basis, the legal notice, the proposed revised Tables A and C, and a
summary of public involvement activities. The administrative record may be
reviewed from September 29 through November 12, 1997 at the following
locations:

New Mexico Environment Department

Hazardous and Radioactive Materials Bureau

P.0O. Box 26110

2044-A Galisteo Street

Santa Fe, New Mexico 87502

(505) 827-1561 -

Los Alamos National Laboratory Community Reading Room
1350 Central Avenue, Suite 101
Los Alamos, New Mexico 87544

To obtain a copy of the administrative record or any part thereof, please contact Mr.
John Kieling at the New Mexico Environment Department at the above address.
Any person who wishes to comment on this permit modification or to request a
public hearing should submit written comments/requests, along with the
commenter's/requestor's name and address, to John Kieling at the above address.
Requests for hearing should include a statement of the nature of the issues proposed
to be raised. Only comments/requests received by November 12, 1997 will be
considered. NMED will provide a 30-day notice of the public hearing, if scheduled.

All written comments and issues raised at a Public Hearing, if held, will become part
of the administrative record and will be considered in formulating the final decision.
NMED may approve, or modify and approve, the requested permit modification
based on the comments received. NMED will notify DOE/LANL and each person
who submitted a written comment during the public comment period or testimony at
a Public Hearing of the final decision, including any approved change to the
proposed modification, and a detailed statement of reasons for any such change.

The final decision will be made according to applicable State and Federal laws.



FACT SHEET
September 15, 1997

NOTICE OF INTENT
TO APPROVE A MODIFICATION TO
RCRA PERMIT NO. NM0890010515
US DEPARTMENT OF ENERGY/LOS ALAMOS NATIONAL LABORATORY

NEW MEXICO
Action: Approval, subject to public review and input, of a Class III permit modification to
remove three (3) Solid Waste Management Units (SWMUs) from a RCRA permit.
Permittee: US Department of Energy/Los Alamos National Laboratory, New Mexico
Permit No.: NMO0890010515
Reason for The proposed modification will remove 3 SWMUSs from Table A and Table C of
Action: the permit. Tables A and C list sites at LANL where Corrective Action to

characterize and/or remediate past releases of hazardous waste or hazardous waste
constituents may be necessary.

On September 30, 1996, DOE/LANL proposed 42 SWMUs for NFA. At this time,
NMED has identified three (3) of these sites as appropriate for NFA. The three sites
proposed for NFA in this action and justification for removal of these sites from
LANL's permit are:

1. Field Unit 1, SWMU 3-024, Tank and/or Associated Equipment - NFA
approved because there is no evidence that the site was used for the management of
RCRA hazardous waste and/or hazardous waste constituents.

2. Field Unit 1, SWMU 3-045(d), Storage Tank (Above Ground) - NFA
approved because the site was found to be a duplicate SWMU of SWMU 3-014(q).

3. Field Unit 4, SWMU 52-002(e), Septic Tank and Seepage Pit (Active) - NFA
approved because it is a duplicate SWMU of SWMU 63-001(a).




0 State of New Mexico . @
ENVIRONMENT DEPARTMENT &
Surface Water Quality Bureau »
Harold Runnels Building

1190 St. Francis Drive, P.O. Box 26110 MARK B WEIDLER
GARY E. JOHNSON Santa I;;,Oé\)feé ]7‘45;;;; 87502 EDGAR T. THORNTON, HI
GOVERNOR
DEPUTY SECRETARY
Certified-Return Receipt Requested BB {3 ] ”W ,:\' }
P 332 409 098 S
SEP - 81997 =
September 5, 1997 - HCERVATION DIVISION|

Mr. Mark Ashley

State of New Mexico

Oil Conservation Division (OCD)
2040 South Pacheco Street

Santa Fe, New Mexico 87505

RE: Recommendations From The New Mexico Environment Department-Surface Water
Quality Bureau (NMED-SWQB) Regarding The Clean-Up Of the Burn Swale Spill At
TA-57 (Fenton Hill) which is part of Los Alamos National Laboratory (LANL)

Dear Mr. Ashley:

The NMED-SWQB has reviewed the August 11, 1997, report by Mr. Scott P. Anderson of the
NMED-Dept. of Energy/Oversight Bureau (DOE/OB) regarding the clean up of cement/mud
slurry spilled at TA-57, Fenton Hill Hot Dry Rock Facility GW-31.

Based on the information provided by Mr. Anderson, who conducted several on-site visits, the
NMED-SWQB recommends that the OCD accept this clean-up as satisfactory with regard to
surface water protection concerns. However, it was noted that LANL only remediated 90% of
the spill material and chose to install stabilization measures to prevent further erosion and
possible introduction into the watercourse of the 10% of the spill material left unremediated.
NMED-SWQB therefore recommends that LANL provide OCD evidence of stabilization at this
site before the silt fences are removed in October, 1997. This will assure NMED-SWQB that the
site will not provide any potential for further impact to the watercourse.



Mr. Mark Ashley
OCD
LANL-TA-57:1203
September 5, 1997
Page 2

If you have any questions concerning this letter feel free to call Ms. Barbara Hoditschek of my
staff at 827-0596. Thank you for your cooperation in this matter, and for providing NMED-
‘i SWQB the opportunity of commenting on this matter.

\ Sincerely,

Glenn Saums, Manager
Point Source Regulation Section
Surface Water Quality Bureau

cc: E. Kelley, Ph.D., NMED-SWQB
T. Michael, NMED-DOE/OB
S. Dinwiddie, Ph.D., NMED-HRMB
S. Rae, ESH-18, MS K497
J. Plum, DOE/LAOO, MS A316
S. Boyce, Acting Dist. Ranger, Jemez Ranger Dist., SF Nat. Forest
File: LANL:TA-57:1203



@ o
Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:97-0261
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

‘i\Mr. Mark Ashley AUG |5 1597
State of New Mexico
Oil Conservation Division
2040 South Pacheco Street
Santa Fe, New Mexico 87505

SUBJECT: CLEAN-UP OF BURNS SWALE SPILL SITE AND REQUEST FOR NO
FURTHER ACTION

Dear Mr. Ashley:

On June 16, 1997, Los Alamos National Laboratory and contract personnel conducted a clean-up of
the Burns Swale spill site at Fenton Hill. The spill material was collected from the watercourse
using manual methods and then transported to the Fenton Hill facility using an all-terrain vehicle
(ATV). TCLP analysis of the spill material determined that it was not a hazardous waste. Five
55-gallon drums of spill material were collected and disposed of at the Los Alamos County Landfill.

Following the clean-up, Laboratory and contract personnel re-entered Burns Swale to restore those
areas of the watercourse which were disturbed by the ATV. Additionally, straw bales were placed
in the watercourse as a Best Management Practice (BMP) to control erosion. The silt fences
installed in November, 1996, will be maintained until October, 1997. At that time they will be

removed and properly disposed of. The straw bales will be left in the watercourse to naturally
bio-degrade.

Based upon the successful characterization and clean-up of this spill, the Laboratory requests that
your agency accept this clean-up as complete and find that no further action is required.

Please feel free to contact me at 667-7969 if you have questions or concerns regarding this request.

éﬂ«/
Bob Beers

Water Quality and Hydrology Group

RB/1j




Mr. Ashley o -2- ‘ August 13, 1997

ESH-18/WQ&H:97-0261

Cy:  S. Boyce, Acting District Ranger , Jemez Ranger District, Santa Fe National Forest
B. Hoditschek, NMED/SWQB, Santa Fe, New Mexico
K. Hill, NMED/HRMB, Santa Fe, New Mexico
S. Anderson, DOE/OB, Santa Fe, New Mexico
J. Albright, EES-4, MS D443
J. Thomson, Lithos & Associates, MS D443
D. Thomas, EES-DO, MS D446
J. Plum, DOE/LAAO, MS A316
S. Rae, ESH-18, MS K497
N. Williams, ESH-18, MS K497
S. Veenis, ESH-18, MS K497
WQ&H File, MS K497
CIC-10, MS A150



MEMORANDUM

TO: Chris Hanlon-Meyer, NMED DOE OB, Technical Support Section
FROM: Scott P. Anderson, NMED DOE OB, Technical Support Section
DATE: August 11, 1997

SUBJECT: Field inspection of cement/mud slurry spill remediation
at Los Alamos National Laboratories TA-57, Fenton Hill
Hot Dry Rock Facility GW-31, Sandoval County, New
Mexico.

A spill of approximately 5000 gallons of well-casing cement/mud
slurry occurred at LANL’s Fenton Hill Hot Dry Rock Facility
during the evening of November 22, 1996. On March 26, 1997 the
DOE Oversight Bureau attended a sampling event at the Fenton Hill
Hot Dry Rock Facility to assess the extent of the spill and
observe the sampling event. Remediation of the site occurred
during the second week of June, 1997, and involved manual removal
of approximately 70% of the dehydrated slurry from parts of the
Burng Swale area (mainly from deposits in plunge-pools along the
dry water-course). Scott Anderson of DOE OB staff attended a
field inspection of the Burns Swale remediation on June 24, 1997.
Bob Beers and Jim Thomson of LANL headed the inspection, which
included the entire length of Burns Swale.

Photographs 1a)- 1c) show the excavation efforts in the plunge-
pools, where much of the spill (approximately 80%) was contained
and eventually dried-up. The buff-white dirt in these
photographs is what’s left of the spill material, and the dark
gray dirt along the edges of the photographs is the natural soil.
Probably 90% of the spill deposits contained in the plunge-pools
was removed.

Photographs 2 and 3 are of the upper-reach of Burns Swale nearest
the facility where the sgpill initially spread-out over a meadow
(in photo 2) before localizing in the water course. The buff-




Chris Hanlon-Meyer page 2 of 2
TA-57 inspection
August 8, 1997

white dirt in these photographs is the spill material, and its
thin cover in this area (usually less than 2.0 mm deep) made it
more practical to leave it place, rather than scraping it up and
denuding the meadow. Photograph 3 shows how well spring growth
is incorporating and growing through the thin spill deposits in
the meadow. Jim Thomson and the remediation crew were overall
careful about denuding the upper reaches of Burns Swale in order
to prevent a large degree of local erosion.

Photograph 4 shows the amount of spill material excavated. The
total amount would probably fill 1.5 55 gallon drums
(approximately 80 gallons volume of dirt). Appropriate disposal
of the excavated material was pending at the time of the
inspection.

I believe that the remediation was successful, regardless of the
approximately 30% of the spill deposit that remains in Burns
Swale. Removal of this remaining fraction of the spill would
have denuded most of upper Burns Swale, likely causing massive
erosion in the area, and greatly increasing the suspended
sediment lode leaving Burns Swale and ultimately entering the
Lake Fork canyon down-stream.

Attachments (2)

SPA:spa

ce: Barbara Hoditshek, NMED SWQB
Mark‘Ashley('NM'OCD 8
Don Krier, LANL, FU-5 FPL, MS D462
Bob Beers, LANL, ESH-18, MS K497
Jim Thomson, LANL, EES-4, MS E443
Santa Fe Look
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Attachment 2.

Photographs of Upper Burns Swale spill deposits, and the amount
of spill material removed from Burns Swale (2, 3, 4).
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Los Alamos ——

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:97-0163
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

Mark Ashley

01l Conservation Division
2040 South Pacheco Street
Santa Fe, New Mexico 87505

SUBJECT: ANALYTICAL RESULTS FROM APRIL 1997 SAMPLING OF THE
FENTON HILL SPILL SITE

Dear Mr. Ashley:

Enclosed for your review are the analytical results from the sampling of water and solids from the
Burns Swale spill site on April 26, 1997. Also enclosed is summary table and a map of the spill
site.

Three samples of the cement/mud solids deposited in Burns Swale during the spill were collected by
Los Alamos National Laboratory (Laboratory) personnel and analyzed for total metals and TCLP
metals (See Table 1.0). The TCLP analytical results show that the spill material does not meet the
definition of a RCRA hazardous waste. This determination is consistent with the analytical results
from the November 22, 1996, sampling of the spilled solids.

The analytical results of the total metals analysis identified elevated concentrations of barium in the
spilled solids. Barium is the primary ingredient of barite, a mud weighting agent used during
plugging and abandonment (P&A) operations at Fenton Hill. Due to the high pH of the spill
material (pH=12.1), barium will be present as barium carbonate, a form that is highly insoluble and
immobile.

Two water samples were collected from Burns Swale by Laboratory personnel on April 26, 1997.
Aliquots of each sample were filtered through a 0.45 micron filter and submitted for analysis for
NM WQCC Section 3103. regulate parameters. The analytical results show that neither sample
exceed stream standards for dissolved parameters (See Table 1.0). Additionally, aliquots of each
sample were submitted without filtering for total mercury and total recoverable selenium analysis.

In both samples the concentrations of mercury and selenium were below laboratory detection limit
(See Table 1.0).

Los Alamos National Laboratory remains committed to cleaning up the material spilled into Burns
Swale. As presented in the Laboratory’s Remedial Action and Sampling Plan, submitted to your
agency in March, 1997, the Laboratory will collect by manual methods as much of the spilled
material as is possible. Every effort will be made to minimize damage to the environment.

The US Forest Service has given the Laboratory approval to use and “All Terrain Vehicle” (ATV) to
transport spill material out of the water course. Clean-up activities for Burns Swale have been
scheduled to begin on June 10, 1997.



Mark Ashley -2- June 2, 1997
ESH-18/WQ&H:97-0163

On April 10, 1997, the Laboratory submitted, with copy to the OCD, an application to the NMED
and the Department of the Army for New Mexico Water Quality Approval to Conduct Work Under
a Nationwide 404 Permit. The application was submitted for the proposed removal of spilled solids
from Burns Swale. Enclosed for your information are copies of the response letters which the
Laboratory received from the NMED and the Department of the Army.

Once clean-up activities have been completed the Laboratory will request that your agency conduct
a visual inspection of the spill site to determine if the spill can be administratively closed.

Please feel free to contact me at 667-7969 if you have further questions or concerns.

Bob Beers
Water Quality and Hydrology Group

RB/1j
Enclosures: a/s

Cy:  S.Boyce, Acting District Ranger, w/enc., Jemez Ranger District, Santa Fe National Forest
B. Hoditscheck, NMED SWQB, w/enc., Santa Fe, New Mexico
K. Hill, NMED HRMB, w/enc., Santa Fe, New Mexico
J. Albright, w/enc., EES-4, MS D 443
J. Thomson, w/enc., Lithos & Associates, MS D443
D. Thomas, w/enc., EES-DO, MS D446
B. Koch, w/enc., DOE/LAAO, MS A316
S. Rae, w/enc., ESH-18, MS K497
N. Williams, w/enc., ESH-18, MS K497
S. Veenis, w/enc., ESH-18, MS K497

WQ&H File, w/enc., MS K497
CIC-10, w/enc., MS A150
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ASSAIGAI o ®
ANALYTICAL
LABORATORIES, INC.

7300 Jefferson, N.E. » Albuquerque, New Mexico 87109 e (505) 345-8964 o FAX (505) 345-7259
3332 Wedgewood, E-5 o El Paso, Texas 79925 « (915) 593-6000 ¢ FAX (915) §93-7820
Report Generated:

April 30, 1997 15:29 CERTIFICATE OF ANALYSIS
RESULTS BY SAMPLE

SENT LOS ALAMOS NATIONAL LABS WORKORDER # : 9704211
TO: PO BOX 1663-MSK497 WORK ID : OLD WO#9703281
LOS ALAMOS, NM 87545 CLIENT CODE : LOS10

DATE RECEIVED : 03/26/97
ATTN: BOB BEERS

Page:1l
Lab ID: 9704211-01A Collected: 03/26/97
Sample ID: 57032697-028 Matrix: SOLID
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
% SOLIDS(TCLP XT)EPA 160.3 31.00 % (Percent)
TCLP (ICP) DIG/1311/3005 04/25/97 N/A
TCLP EXTRACTION/TCLP 1311 04/23/97 N/A
TCLP METALS/1311/SW8466010
Arsenic, As ND mg/L 040 1.0  04/29/97  M97296,M97299
Barium, Ba 1.0 mg/L 0.50 1.0  04/29/97  M97296,M97299
‘mium, Cd ND mg/L 0.0050 1.0  04/29/97  M97296,M97299
mium, Cr ND mg/L 0020 1.0  04/29/97  M97296,M97299
1, Pb ND mg/L 0.050 1.0  04/29/97  M97296,M97299
miercury, Hg ND mg/L 0.0020 1.0  04/25/97  M97296,M97299
Selenium, Se ND mg/L 0.050 1.0  04/29/97  M97296.M97299
Silver, Ag ND mg/L 0.040 1.0  04/29/97  M97296,M97299
TCLP(CVAA)Hg XT/SW846 7471 04/25/97 N/A
Lab ID: 9704211-02A Collected: 03/26/97
Sample ID: 57032697-03S Matrix: SOLID
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
% SOLIDS(TCLP XT)EPA 160.3 31.00 % (Percent)
TCLP (ICP) DIG/1311/3005 04/25/97 N/A
TCLP EXTRACTION/TCLP 1311 04/23/97 N/A
TCLP METALS/1311/SW8466010
Arsenic, As 0.9 mg/L 040 2.0  04/29/97  M97296 M97299
Barium, Ba 52 mg/L 050 2.0  04/29/97  M97296.M97299
Cadmium, Cd ND mg/L 0.0050 2.0  04/29/97  M97296,M97299
Chromium, Cr ND mg/L 0.020 2.0  04/29/97  M97296.M97299
Lead, Pb ND mg/L 0.050 2.0  04/29/97  M97296.M97299
Mercury, Hg ND mg/L 0.0020 2.0  04/25/97  M97296.M97299
Selenium, Se ND mg/L 0.050 2.0  04/29/97  M97296.M97299
Silver, Ag ND mg/L 0.040 2.0  04/29/97  M97296,M97299
TCLP(CVAA)Hg XT/SW846 7471 04/25/97 N/A

. REPRODUCTION OF THIS REPORT IN LESS THAN FULL REQUIRES THE WRITTEN CONSENT OF AAL
Member: American Council of THIS REPORT MAY NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM
Independent Laboratories, Inc. PRODUCT ENDORSEMENT BY THE NATIONAL VOLUNTARY LABORATORY ACCREDITATION PROGRAM.




Page: 2

. D:9704211-03A Collected: 03/26/97

S'a..lple ID:57032697-048 Matrix: SOLID

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

% SOLIDS(TCLP XT)EPA 160.3 50.00 % (Percent)

TCLP (ICP) DIG/1311/3005 04/25/97 N/A

TCLP EXTRACTION/TCLP 1311 04/23/97 N/A

TCLP METALS/1311/SW8466010
Arsenic, As ND mg/L 0.40 1.0 04/29/97 M97296,M97299
Barium. Ba 4.3 mg/L 0.50 1.0 04/29/97 M97296.M97299
Cadmium, Cd ND mg/L 0.0050 1.0 04/29/97 M97296,M97299
Chromium, Cr ND mg/L 0.020 1.0 04/29/97 M97296.M97299
Lead, Pb ND mg/L 0.050 1.0 04/29/97 M97296.M97299
Mercury, Hg ND mg/L 0.0020 2.0 04/25/97 M97296.M97299
Selenium, Se ND mg/L 0.050 1.0 04/29/97 M97296.M97299
Sitver, Ag ND mg/L 0.040 1.0 04/29/97 M97296,M97299

TCLP(CVAAYHg XT/SW846 7471 04/25/97 N/A

(%%4 President



WORKORDER :

WORKORDER COMMENTS

DATE : 04/30/97

ND =

Z
=
|

LIMIT

I

DEFINITIONS/DATA QUALIFIERS

The following are definitions, abbreviations, and data qualifiers which
may have been utilized in your report:

Analyte '"not detected" in analysis at the sample specific
detection limit.
Sample "dilution factor"

= Analyte "not tested" per client request.
= Analyte was also detected in laboratory method QC blank.
= Analyte concentration (result) is an estimated value or

exceeds analysis calibration range.
The minimum amount of the analyte that AAL can detect
utilizing the specified analysis.

Please Note: Multiply the "Limit" value (AAL's Detection Limit) by

Dilution Factor (D_F) to obtain the sample specific
Detection Limit.

REPORT COMMENTS




ASSAIGAI o ®
ANALYTICAL
LABORATORIES, INC.

7300 Jefferson, N.E. ¢ Albuquerque, New Mexico 87109 o (505) 345-8964  FAX (505) 345-7259
3332 Wedgewood, E-5 ¢ El Paso, Texas 79925 « (915) 593-6000  FAX (915) 593-7820

Report Generated:

April 10, 1997 13:13 CERTIFICATE OF ANALYSIS
RESULTS BY SAMPLE

SENT LOS ALAMOS NATIONAL LABS WORKORDER # : 9703281
TO: PO BOX 1663-MSK497 WORK ID : FENTON HILL HDR PROJECT
LOS ALAMOS, NM 87545 CLIENT CODE : LOS10

DATE RECEIVED : 03/28/97
ATTN: BOB BEERS

Page:1
Lab ID: 9703281-01Aa Collected: 03/26/97 13:50:00
Sample ID: 57-032697-01WNF Matrix: WATER
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
(GFAA)DIG WATER/SW846 3005 04/03/97 N/A
CVAA Hg XT/EPA 245.1 03/31/97 N/A
MERCURY (CVAA)/EPA 245.1
Mercury ND mg/L 0.00020 1.0 04/01/97 M97234
SELENIUM (GFAA)/EPA 270.2
‘um, Se ND mg/L 0.0050 1.0 04/08/97 M97245
Lab ID: 9703281-02A Collected: 03/26/97 13:50:00
Sample ID: 57-032697-01WF Matrix: WATER
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
Boron by EPA 200.7
Boron, B 0.8 mg/L 0.30 1.0 04/07/97 M97244
Boron DIG EPA 4.1.3 04/03/97 N/A
CVAA Hg XT/EPA 245.1 03/31/97 N/A
MERCURY (CVAA)/EPA 245.1
Mercury ND mg/L 0.00020 1.0 04/01/97 M97234
NPDES DIGESTION 4.1.3 04/03/97 N/A
NPDES METALS-ICP/EPA 200.7
Silver, Ag NT mg/L 0.020 M97244
Aluminum, Al ND mg/L 0.50 1.0 04/07/97 M97244
Arsenic, As ND mg/L 0.060 1.0 04/07/97 M97244
Barium, Ba NT mg/L 0.010 M97244
Beryllium, Be NT mg/L 0.0010 M97244
Calcium, Ca NT mg/L 0.30 M97244
Cadmium, Cd ND mg/L 0.0040 1.0 04/07/97 M97244
Cobalt, Co ND mg/L 0.010 1.0 04/07/97 M97244
Chromium, Cr ND mg/L 0.020 1.0 04/07/97 M97244
Copper, Cu ND mg/L 0.010 1.0 04/07/97 M97244
Iron, Fe NT mg/L 0.30 M97244
Potassium, K NT mg/L 0.20 M97244
Magnesium, Mg NT mg/L 0.20 M97244
Manganese, Mn 0.030 mg/L 0.0050 1.0 04/07/97 M97244
Sodium, Na NT mg/L 0.30 M97244
Nickel, Ni NT mg/L 0.040 M97244
Y Pb ND mg/L 0.040 1.0 04/07/97 M97244
ny, Sb NT mg/L 0.030 M97244
am, Se ND mg/L 0.050 1.0 04/07/97 M97244
Thnallium, T1 NT mg/L 0.40 M97244
. REPRODUCTION OF THIS REPORT IN LESS THAN FULL REQUIRES THE WRITTEN CONSENT OF AAL
Member: American Council of THIS REPORT MAY NOT BE USED IN ANY MANNER BY THE CLIENT OR ANY OTHER THIRD PARTY TO CLAIM
Independent Laboratories, Inc. PRODUCT ENDORSEMENT BY THE NATIONAL VOLUNTARY LABORATORY ACCREDITATION PROGRAM.




Page: 2
L. .D:5703281-02A Collected: 03/26/97 13:50:00
Sample ID: 57-032697-01WF Matrix: WATER
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
NPDES METALS-ICP/EPA 200.7
Vanadium, V ND mg/L 0.0030 1.0 04/07/97 M97244
Zinc, Zn ND mg/L 0.10 1.0 04/07/97 M97244
Lab ID: 5703281-03A Collected: 03/26/97 13:55:00
Sample ID:57-032697-028 Matrix: SOLID
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
Boron by EPA 6010
Boron, B ND mg/Kg 15 5.0 04/04/97 M97240
Boron DIG SW846 3050 04/02/97 N/A
CVAA Hg XT/SW846 7471 03/31/97 N/A
MERCURY (CVAA)/SW846 7471
Mercury 0.48 mg/Kg 0.15 1.0 04/01/97 M972335
Metal(ICP) DIG /SW846 3050 04/02/97 N/A
METALS-ICP/SW846 6010
Silver, Ag ND mg/Kg 1.0 5.0 04/04/97 M97240
Aluminum, Al 3830 mg/Kg 25 5.0 04/04/97 M97240
’ vic, As 79.1 mg/Kg 3.0 5.0 04/04/97 M97240
1, Ba 8040 mg/Kg 0.50 5.0 04/04/97 M97240
wum, Be NT mg/Kg 0.50 M97240
Caicium, Ca NT mg/Kg 15 M97240
Cadmium, Cd ND mg/Kg 0.20 5.0 04/04/97 M97240
Cobalt, Co ND mg/Kg 0.50 5.0 04/04/97 M97240
Chromium, Cr 5.0 mg/Kg 1.0 5.0 04/04/97 M97240
Copper, Cu 20.5 mg/Kg 0.50 5.0 04/04/97 M97240
Iron, Fe NT mg/Kg 15 M97240
Potassium, K NT mg/Kg 10 M97240
Magnesium, Mg NT mg/Kg 10 M97240
Manganese, Mn NT mg/Kg 0.25 M97240
Sodium, Na NT mg/Kg 15 M97240
Nickel, Ni NT mg/Kg 2.0 M97240
Lead, Pb 21.9 mg/Kg 20 50 04/04/97 M97240
Antimony, Sb NT mg/Kg 1.5 M97240
Selenium, Se ND mg/Kg 2.5 5.0 04/04/97 M97240
Thallium, Tl NT mg/Kg 20 M97240
Vanadium, V 6.12 mg/Kg 0.15 5.0 04/04/97 M97240
Zine, Zn 37.8 mg/Kg 50 50 04/04/97 M97240
Lab ID: 9703281-04A Collected: 03/26/97 14:20:00
Sample ID: 57-032697-038 Matrix: SOLID
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID
ANAL
Boron by EPA 6010
Boron, B ND mg/Kg 15 5.0 04/04/97 M97240
Boron DIG SW846 3050 04/02/97 N/A
CVAA Hg XT/SW846 7471 03/31/97 N/A
MERCURY (CVAA)/SW846 7471
Yoy 0.34 mg/Kg 0.15 1.0  04/01/97  M97235
! “P) DIG /SW846 3050 04/02/97 N/A
A _S-ICP/SW846 6010
Suver, Ag ND mg/Kg 1.0 5.0 04/04/97 M97240




Page:3
L. .D:9703281-04A Collected: 03/26/97 14:20:00
Sample ID: 57-032697-038 Matrix: SOLID
TEST / METHOD RESULT UNITS LIMIT D F DATE BATCI-f_ID
ANAL

METALS-ICP/SW846 6010

Aluminum, Al 2260 mg/Kg 25 5.0 04/04/97 M97240
Arsenic. As 57.6 mg/Kg 3.0 5.0 04/04/97 M97240
Barium. Ba 13000 mg/Kg 0.50 5.0 04/04/97 M97240
Beryllium. Be NT mg/Kg 0.50 M97240
Calcium, Ca NT mg/Kg 15 M97240
Cadmium, Cd ND mg/Kg 020 5.0 04/04/97 M97240
Cohalt, Co ND mg/Kg 0.50 5.0 04/04/97 M97240
Chromium, Cr ND mg/Kg 1.0 5.0 04/04/97 M97240
Copper, Cu 9.6 mg/Kg 0.50 5.0 04/04/97 M97240
Iron, Fe NT mg/Kg 15 M97240
Potassium, K NT mg/Kg 10 M97240
Magnesium, Mg NT mg/Kg 10 M97240
Manganese, Mn NT mg/Kg 0.25 M97240
Sodium, Na NT mg/Kg 15 M97240
Nickel, Ni NT mg/Kg 2.0 M97240
Lead, Pb 15.2 mg/Kg 2.0 5.0 04/04/97 M97240
Antimony, Sb NT mg/Kg 1.5 M97240
Selenium, Se ND mg/Kg 2.5 5.0 04/04/97 M97240
Thallium, Tl NT mg/Kg 20 M97240
Vanadium, V 2.82 mg/Kg 0.15 5.0 04/04/97 M97240
Zinc, Zn 27.7 mg/Kg 5.0 5.0 04/04/97 M97240

: D: 9703281-05A Collected: 03/26/97 14:35:00

Sw.ple ID: 57-032697-04S Matrix: SOLID

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

Boron by EPA 6010
Boron. B ND mg/Kg 15 5.0 04/04/97 M97240

Boron DIG SW846 3050 04/02/97 N/A

CVAA Hg XT/SW846 7471 03/31/97 N/A

MERCURY (CVAA)/SW846 7471
Mercury 0.60 mg/Kg 0.15 1.0 04/01/97 M97235

Metal(ICP) DIG /SW846 3050 04/02/97 N/A

METALS-ICP/SW846 6010
Silver., Ag ND mg/Kg 1.0 5.0 04/04/97 M97240
Aluminum, Al 3660 mg/Kg 25 5.0 04/04/97 M97240
Arsenic, As 87.9 mg/Kg 30 50 04/04/97 M97240
Barium, Ba 10300 mg/Kg 050 5.0 04/04/97 M97240
Beryllium, Be NT mg/Kg 0.50 M97240
Calcium, Ca NT mg/Kg 15 M97240
Cadmium, Cd ND mg/Kg 020 5.0 04/04/97 M97240
Cobalt, Co ND mg/Kg 050 5.0 04/04/97 M97240
Chromium, Cr ND mg/Kg 1.0 5.0 04/04/97 M97240
Copper. Cu 16.2 mg/Kg 0.50 5.0 04/04/97 M97240
Iron, Fe NT mg/Kg 15 M97240
Potassium. K NT mg/Kg 10 M97240
Magnesium, Mg NT mg/Kg 10 M97240
Manganese, Mn NT mg/Kg 0.25 M97240
Sodium, Na NT mg/Kg 15 M97240
Nickel, Ni NT mg/Kg 2.0 M97240
Lead, Pb 22.0 mg/Kg 20 5.0 04/04/97 M97240
Antimony, Sb NT mg/Kg 1.5 M97240
Selenium, Se ND mg/Kg 25 50 04/04/97  M97240
' “im, Tl NT mg/Kg 20 M97240

um, V 4.20 mg/Kg 0.15 5.0 04/04/97 M97240

. .Zn 40.0 mg/Kg 5.0 5.0 04/04/97 M97240



Page: 4

L. .D:9703281-06A Collected: 03/26/97 14:50:00

Sample ID: 57-032697-04WNF Matrix: WATER

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

CVAA Hg XT/EPA 245.1 03/31/97 N/A

MERCURY (CVAA)/EPA 245.1
Mercury ND mg/L 0.00020 1.0 04/01/97 M97234

SELENIUM (GFAA)/EPA 270.2
Selenium, Se ND mg/L 0.0050 1.0 04/08/97 M97245

Lab ID: 9703281-06B Collected: 03/26/97 14:50:00

Sample ID:57-032697-04WF Matrix: WATER

TEST / METHOD RESULT UNITS LIMIT D F DATE BATCH ID

ANAL

Boron by EPA 200.7
Boron, B ND mg/L 0.30 1.0 04/07/97 M97244

Boron DIG EPA 4.1.3 04/03/97 N/A

CVAA Hg XT/EPA 245.1 03/31/97 N/A

MERCURY (CVAA)/EPA 245.1
Mercury ND mg/L 0.00020 1.0 04/01/97 M97234

NPDES DIGESTION 4.1.3 04/03/97 N/A

NPDES METALS-ICP/EPA 200.7
o Ag NT mg/L 0.020 M97244

wm, Al ND mg/L 0.50 1.0 04/07/97 M97244
i, As ND mg/L 0.060 1.0 04/07/97 M97244

Banwum, Ba NT mg/L 0.010 M97244
Beryltium, Be NT mg/L 0.0010 M97244
Calcium, Ca NT mg/L 0.30 M97244
Cadmium, Cd ND mg/L 0.0040 1.0 04/07/97 M97244
Cobalt, Co ND mg/L 0.010 1.0 04/07/97 M97244
Chromium, Cr ND mg/L 0.020 1.0 04/07/97 M97244
Copper, Cu ND mg/L 0.010 1.0 04/07/97 M97244
Iron, Fe NT mg/L 0.30 M97244
Potassium, K NT mg/L 0.20 M97244
Magnesium, Mg NT mg/L 0.20 M97244
Manganese, Mn ND mg/L 0.0050 1.0 04/07/97 M97244
Sodium, Na NT mg/L 0.30 M97244
Nickel, Ni NT mg/L 0.040 M97244
Lead, Pb ND mg/L 0.040 1.0 04/07/97 M97244
Antimony, Sb NT mg/L 0.030 M97244
Selenium, Se ND mg/L 0.050 1.0 04/07/97 M97244
Thallium, Tl NT mg/L 0.40 M97244
Vanadium, V ND mg/L 0.0030 1.0 04/07/97 M97244
Zing, Zn ND mg/L 0.10 1.0 04/07/97 M97244

<)

Fré& L. Shore, Ph.D.
VP of Laboratory Operations




WORKORDER COMMENTS

DATE : 04/10/97
WORKORDER: 9703281

DEFINITIONS/DATA QUALIFIERS

The following are definitions, abbreviations, and data gualifiers which
may have been utilized in your report:

ND = Analyte "not detected" in analysis at the sample specific
detection limit.
D F = Sample "dilution factor"
NT Analyte '"not tested" per client request.
B = Analyte was also detected in laboratory method QC blank.
E = Analyte concentration (result) is an estimated value or
exceeds analysis calibration range.
The minimum amount of the analyte that AAL can detect
utilizing the specified analysis.

I

LIMIT

‘ Please Note: Multiply the "Limit" value (AAL's Detection Limit) by
Dilution Factor (D_F) to obtain the sample specific
Detection Limit.

*** Analytical results reported pertain only to the samples provided ***

*** for analysis and may not represent actual field conditions. * ok ok

* k% * %k %

*** This report is not to be reproduced except in full, without the * %k

*** written approval of Assaigail Analytical Inc. * ok k
REPORT COMMENTS

*Please Note: The total recoverable selenium analysis was prepared and analyzed
in accordance with 40 CFR 136. The digestion referenced in the analytical
report (4.1.4 from EPA 600/4-79/020) is not vigorous enough for this element.
Therefore, the preparation procedure in the selenium method (EPA 270.21) was

used.




- ————

 TA-57 Ry
‘(Fenton Hill) !
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57-032697-01W
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MAP 1.0. Fenton Hill (TA-57)
Hot Dry Rock Geothermal
Facility Sampling Plan

2. | Drainage

i Earth Berm
Fence, Industrial
"] Road, Dirt
Road, Paved

Pavid

1 Silt Fence
B Spill Location
[

Structure
Sample Location

Table 1.0: Sampling Plan for Fenton Hill Spill Site

Sample Sample
ID Matrix Analytes

57-032697-01W water Dissolved metals {1,2,3); Total Hg;
Total Recov  1ible Se

57-032697-02S solid Total Metals 12,3) and TCLP metals
57-032697-03S solid Total Metals (2,3) and TCLP metals
57-032697-04S solid Total Metals (2,3) and TCLP metals

57-032697-04W water Dissolved metals (1,2,3); Total Hg;
Total Recov able Se

FIMAD Piot ID: 105541 30 May 97

Notes:

(1) Filtered samples are prepared using a 0.45 micrometer pore-size
membrane filter.

(2) wWQCC Section 3101.(K)&(L) parameters: Al, As, Co, Cd, Cr, Co,
Cu, Pb, Hg, Se, V, Zn.

(3) Manganese
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State of New Mexico

ENVIRONMENT DEPARTMENT. . .,
DOE OVERSIGHT BUREAU Reeooop

2044 A Galisteo Street =
P.O. Box 26110 IR P R

GOVERNOR

MEMORANDUM

TO: Chris Hanlon-Meyer, NMED DOE OB, Technical Support Section

R ) .
FROM: Scott P. Andersén, NMED DOE OB, Technical Support Section
DATE: April 26, 1997

SUBJECT: Field observation of solid and liquid sampling of
cement/mud slurry spill at Los Alamos National
Laboratories TA~57, Fenton Hill Hot Dry Rock Facility
GW-31, Sandoval County, New Mexico.

A spill of approximately 5000 gallons of well-casing cement/mud
slurry occurred at LANL’s Fenton Hill Hot Dry Rock Facility
during the evening of November 22, 1996. On March 26, 1997 the
DOE Oversight Bureau attended a sampling event at the Fenton Hill
Hot Dry Rock Facility to assess the extent of the spill and
observe the sampling event. Bob Beers and Jim Thomson of LANL
headed the sampling event, which started along the southwest
boundary of the facility where the facility fence crosses the
upper-reach of Burns Swale (refer to accompanying map). The
constituents of concern (COC) for this sampling event were
arsenic and manganese. Analysis for all liquid samples will
follow WQCC parameters, 3101; K (Livestock Watering), 3101; L
(Wildlife) for total recoverable selenium and total mercury.
Manganese will also be analysed for, as it was a COC. Solids
samples will undergo total metals analysis.

To contain the spill, a series of 9 silt-fences were installed
along Burns Swale on November 23, 1996. The first of these silt
fences is located on the boundary fence and was ineffective due
to erosion and channel under-cutting. My estimated flow-rate for
the channel was approximately 2 g.p.m., and Jim Thomson added
that the present flow in this reach of Burns Swale was twice that
of the prior week, and that snow-melt from a recent storm was the
reason for the increased flow. During most of the year Burns
Swale is dry. Channel flow was carrying a small amount of the
spill-slurry off the facility and into upper Burns Swale.

As one views Burns Swale from the facility boundary, the presence
of the spill and its extent are not obvious. Apparently the
large initial volume of the spill has been greatly reduced by

i ol [ /
Santa Fe, New Mexico 87502 "' " ‘MARKE. WEIDLER
GARY E. JOHNSON SECRETARY
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slurry degassing and dehydration. What remains of the slurry
today consists of a cream-colored mealy residue that has settled
into the grass that covers Burns Swale, and is visible as a
spotty cover with an approximate maximum depth of 1 cm. The same
is true for the remnants of spill within the facility.

A liquid sample (57-032697-01) and a solids sample (57-032697-02)
were collected by LANL approximately 60 m south of the facility
fence (Samples 01 & 02 on map). Due to the spotty occurrence of
the spill deposit, the solids sample was taken over a wide area
of the swale (approximately 4 m?) by scraping up the residual
slurrv meal. The lignid sample was obtained in the water-course.
Both samples were taken at 13:50 pm.

From the first sample site we proceeded southward along the
water-course of Burns Swale, to the second silt fence. Along
this segment (approximately 70 m) occurrence of the slurry spill
was not evident, spotty at best, and less than 1 cm thick.
Remnants of the spill were most common near and within the
channel, and consisted of thin (less than 1 cm) deposits of small
extent (many less than 10 cm?). The only large slurry deposit in
this segment was located against the second silt fence, and
occupied an area of approximately 12 m? in varying in thickness
between 0.5 cm and 1.5 cm.

Between the second and third silt fences (approximately 90 m)
spill deposits were scarce, and were seen usually along or near
the channel. Deposits near the channel were thin and spotty in
occurrence. Deposits within the channel were in the form of
narrow and thin channel-bottom ribbons, and as thicker
accumulations (3-5 cm) in channel scours/plunge-pool depressions.
Only a few of these scour/plunge-pool deposits were seen along
this segment. All surface water flow infiltrates underground
approximately 20 m before the third silt fence.

Burns Swale ends at a large earthen berm between the third and
fourth silt-fences, and the relief and water-course become much
steeper past the fourth silt fence. Spill deposits along this
segment were seen entirely within the channel, and concentrated
in three elongate scour/plunge-pool depressions. The first two
of these spill deposits are located approximately 15 m and 30 m
from the third silt fence, and each deposit occupies
approximately 3 m? with deposit thickness varying between 1 and 4
cm. The third and largest spill deposit is located approximately
20 m down-stream of the second silt fence, and 10 m before the
large earthen berm. The deposit occupies an area of
approximately 8 m?, and varies between 1 and 7 cm in thickness.
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Solids sample 2 (57-032697-03) was taken from the thickest
accumulation of this spill deposit at 14:20 pm (Sample 03 on
map). Snow cover prevented any spill observations between the
earthen berm and the fourth silt fence.

Between the fourth and fifth silt fences (approximately 85 m) the
water course becomes steep and rocky, and traces of the slurry
spill are virtually non-existent except for a few very small
spill deposits co-mingled Bandelier Formation sediment in the
channel. Approximately 45 m from the fourth silt-fence a small
seep issues in the water course, flows for 10 m at approximately
1l g.p.m., then infiltrates intc the channel sediment. Liquids
sample 2 (57-032697-05) was taken at this seep at 14:50 pm
(Sample 05 on map). Solids sample 3 (57-032697-04) was taken
from a scour/plunge-pool spill deposit, approximately 10 m above
the fifth silt fence at 14:40 pm (Sample 04 on map).

Past the fifth silt-fence the Burns Swale water-course enters a
large tributary of Lake Fork canyon. Here the relief shallows
somewhat, and the water-course spreads-out across a broad fan
shaped surface. The path of the slurry spill splits into three
distinct lobes on this surface, with each lobe terminating
approximately 50 m past the split. A silt fence was erected a
few meters in front of each lobe terminus. Due to early spring
growth it is difficult to locate any remnant slurry

deposits in this area. The main channel of this tributary is
approximately 60 m down-slope from the maximum extent of the
slurry spill.

Attachments (1)

SPA:spa

cc: Barbara Hoditshek, NMED SWQB
Mark Ashley, NM OCD
Don Krier, LANL, FU-5 FPL, MS D462
Bob Beers, LANL, ESH-18, MS K497
Jim Thomson, LANL, EES-4, MS E443



State of New Mexico -
ENVIRONMENT DEPARTMENT A
Surface Water Quality Bureau »

Harold Runnels Building
1190 St. Francis Drive, P.O. Box 26110 MARK E. WEIDLER

GARYE Santa Fe, New Mexico 87502 SECRETARY
’ . JOHNSON (505) 827-0187 EDGAR T. THORNTON, I
OVERNOR DEPUTY SECRETARY
23 April 1997
Bob Beers

L.os Alamos National Laboratory
Mailstop K497
Los Alamos, NM 87544

Dear Mr. Beers:

The Surface Water Quality Bureau (Bureau) of the New Mexico Environment Department has reviewed
vour application for water quality approval to work in Burns Swale, Los Alamos County, New Mexico
under a Nationwide Section 404 permit. We have assigned file number 97-037 to your application. The
proposed work involves cleanup of a mud/cement siurry spill.

The work will be conducted in an ephemeral channel; therefore, written Section 401 water quality
certification is not needed for this project. However, please be aware that you are subject to Section 1102
of the State of New Mexico Standards for Interstate and Intrastate Streams when water is flowing.
Section 74-6-10.1 B of the New Mexico Water Quality Act states, “Any person who violates any provision
of the Water Quality Act other than Section 74-6-5 NMSA 1978 or any person who violates any regulation,
water quality standard or compliance order adopted pursuant to that act shall be assessed civil penalties
up to the amount of ten thousand dollars ($10,000) per day for each violation.”

To ensure that you do not violate water quality standards during periods when water is flowing, we
recommend that you, at a minimum, implement the following Best Management Practices:

1. Install necessary erosion control devices such as hay bale check dams or silt curtains around
excavated material. These measures will help prevent erosion of excavated material which could cause
a violation of water quality standards.

2. Steam clean all heavy equipment periodically and inspect daily for leaks. Leaking equipment should
not be used in or near any water course. Report all spills immediately to this office as required by the
State of New Mexico Ground and Surface Water Quality Protection Regulations. Park equipment outside
the channel when not in use.

3. Fuel, oil, hydrauiic fluid, and other substances of this nature should not be stored within the normal
flocdplain and must have a secondary containment system to prevent spills if the primary storage
container leaks.

Thank you for your application. If you have any questions, please contact Cecilia Brown at (505) 827-
0106.

Sincerely,
o L 7

Ed Kelley, Director
Surface Water Quality Bureau, WWMD

Xc: District Il Manager, Environment Department
District Engineer, U.S. Army Corps of Engineers, ATTN: Regulatory Branch
Jim Ratterree, Wetlands, Region 6, USEPA
John Pittenger, NM Department of Game and Fish
Jennifer Fowler-Propst, U.S. Fish and Wildlife Service




DEPARTMENT OF THE ARMY

ALBUQUERQUE DISTRICT, CORPS OF ENGINEERS
4101 JEFFERSON PLAZA NE
ALBUQUERQUE, NEW MEXICO 87109-3435
FAX (505) 342-3498

April 25, 1997

REPLY TO
ATTENTION OF:

Operations Division
Regulatory Branch

Mr. Bob Beers

LANL-Water Quality and Hydrology Group
ESH-18/WQ&H:97-0108

MS K497

Los Alamos, New Mexico 87545

Dear Mr. Beers:

This is in reference to your letter dated April 10, 1997,
regarding your proposed removal of a hardened cement and mud
slurry (approximately 5,000 gallons) which was accidently
discharged into Burns Swale near La Cueva, Sandoval County, New
Mexico, Action No. 1997 00130. The removal will be done by hand,
although a small "Bobcat"-type loader may be used to transport
the excavated material from Burns Swale to a centralized
collection site.

On January 23, 1997, the U.S. District Court for the District
of Columbia handed down a decision in American Mining Congress v.
United States Army Corps of Engineers (Corps), a lawsuit
challenging the Corps’ and the U.S. Environmental Protection
Agency'’'s (EPA) revisions to the definition of discharge of
dredged material. These revisions were jointly promulgated by
the Corps and EPA on August 25, 1993 (58 FR 45008, known as the
"Excavation Rule"). The District Court held that the rule was
outside the agencies’ statutory authority and contrary to the
intent of Congress to the extent that it asserted Clean Water Act
(CWA) jurisdiction over activities where the only discharge
associated the activity i1s incidental fallback. The District
Court defined incidental fallback as the incidental soil movement
from excavation, such as the soil that is disturbed when dirt is
shoveled or back-spill that comes off a bucket and falls into the
same place from which it was removed.

The Corps’ and the EPA are appealing the above decision.
However, based on this decision, your proposed activity is not
regulated under Section 404 of the CWA because it appears to
involve only incidental discharges as defined above. 1In the
absence of the January 23rd court decision, we believe that your
proposed work could possibly be authorized by a Section 404




Nationwide Permit. The following information is provided on this
Nationwide Permit for your future use.

The Corps of Engineers has published Nationwide Permits
pursuant to Section 404 of the Clean Water Act (33 CFR 330).
Nationwide Permit No. 18 authorizes discharges of dredged or fill
materials into waters of the United States for minor discharges.
A summary of Nationwide Permit No. 18 is enclosed for your
information.

Projects can be constructed under authority of Nationwide
Permit No. 18, provided the work complies with all conditions
and provided that the work is not done for the purpose of stream
diversion. No reports or statements of intent are required to
use the nationwide permit up to the 10 cubic yard maximum (with
no fills in wetlands). After completion of the work, the
permittee must submit a Compliance Certification required by
General Condition No. 14.

For discharges exceeding 10 cubic yards, or if the discharge
is in a wetland, notification is required in accordance with
General Condition No. 13. Discharges exceeding 25 cubic yvards,
or causing a loss of more than 1/10th of an acre of wetlands or
special aquatic sites, will require an individual Section 404
permit. Notification is also required if you combine this
nationwide permit with another nationwide permit No. 12 through
40 as part of a single complete project. You cannot combine this
nationwide permit with No. 26 or 29.

For your future projects in waters of the United States, we
recommend that you contact our office for a determination of
permit requirements. We will notify you at that time if the
above guidance pertaining to the excavation rule is still current
or if your work will reguire Section 404 authorization.

If you have any questions regarding this determination and
these regulations, please feel free to write or call me at (505)
342-3280.

Sincerely,

,

[
éﬁhjhuab,ﬁ gvﬂyog/
ames A. Wood

Regulatory Project Manager




Enclosure
Copy furnished:

Ms. Cecilia Brown

New Mexico Environment Department
Surface Water Quality Bureau

P.0O. Box 26110

Santa Fe, NM 87502-6110
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°
Los Alamos

NATIONAL LABORATORY

Los Alamos National Laboratory
Los Alamos, New Mexico 87545

Mr. Ed Kelly

Director

Surface Water Quality Bureau
Environment Department
State of New Mexico

1190 St. Francis Dr.

Santa Fe, New Mexico 87502

Date: April 10, 1997
In Reply Refer To: ESH-18/WQ&H:97-0108
Mail Stop: K497. ... .
Telephone: (505) 667-7 '

APR 1 6 1997

\
h
i

i
o . e <k

Mr. James A. Wood: k‘,r vt Tt e
e PN

Regulatory Project Manager =—=mmmumm. . yl

Construction and Operations Division

Department of the Army

Albuquerque District, Corps of Engineers

P.O. Box 1580

Albuquerque, New Mexico 87502

vk

SUBJECT: APPLICATION FOR NEW MEXICO WATER QUALITY APPROVAL

Dear Sirs:

Please find enclosed an Application for New Mexico Water Quality Approval to Conduct Work

Under a Nationwide Section 404 Permit. This application is being submitted by Los Alamos

National Laboratory (LANL) for the proposed removal of solids spilled into Burns Swale, an

ephemeral tributary of Lake Fork Canyon. Please refer to the enclosed Burns Swale Remedial

Action and Sampling Plan for further information on the spill event and the corrective actions which -

LANL is proposing to conduct.

Questions regarding this application should be submitted to Bob Beers of LANL’s Water Quality

and Hydrology Group at (505) 667-7969.

Bob Beers
Water Quality and Hydrology Group




LN

Mr. Kelly and Mr. Wood .
ESH-18/WQ&H:97-0108

April 10, 1997

BB/tp ST

Enclosures: a/s

Cy:  S. Boyce, Acting District Ranger, Jemez Ranger District, Santa Fe National Forest, w/enc.

M. Ashley, OCD, Santa Fe, New Mexico, w/enc.

B. Koch, DOE/LAAO, w/enc., MS A316

J. Albright, EES-4, w/o enc., MS D443

D. Thomas, EES-DO, w/o enc., MS D446

J. Thomson, Lithos & Associates, w/o enc., MS D443
M. Alexander, ESH-18, w/o enc., MS K497

S. Rae, ESH-18, w/o enc., MS K497

S. Veenis, ESH-18, w/o enc., MS K497

M. Saladen, ESH-18, w/o enc., MS K497

N. Williams, ESH-18, w/o enc., MS K497
WQ&H File, w/enc., MS K497
CRM-4, w/enc., MS A150




APPLICATION FOR NEW MEXICO WATER QUALITY APPROVAL
TO CONDUCT WORK UNDER A NATIONWIDE SECTION 404 PERMIT

New Mexico Environment Department
Water and Waste Management Division
Surface Water Quality Bureau
1190 St. Francis Drive, P.O. Box 26110, Santa Fe, New Mexico 87502

State of New Mexico water quality certification of nationwide permits requires that plans for any work
in a perennial water course or work that disturbs more than 'z acre of wetlands must be approved by
the Environment Department prior to conducting the work.

1. Applicant:

Name Los Alamos National Laboratory

Address Mailstop K497

_Los Alamos, New Mexico 87544

Contact

Person: __Bob Beers, Water Quality and Hvdrology Group

Phone

Number: (505) 667-7969

)

2. Describe the location of the proposed dredging or filling activity (include an area map) and

river or waterbody affected. Be as specific as possible:

—lppermost head waters of Burns Swale, an ephemeral tributary
—of T.ake Fork Canyon. See attached map

3. Type of work: Bank Stabilization Road Crossing

Maintenance Above Headwaters
x_ Other (describe) _clean up spilled material (see attached)

4, Describe the work to be done and its purpose:

See attached Remedial Action & Sampling Plan




BURNS SWALE REIV.IAL ACTION AND SAMPLING PLA‘
FENTON HILL HOT DRY ROCK GEOTHERMAL FACILITY
LOS ALAMOS NATIONAL LABORATORY

OVERVIEW

Introduction

Since 1972 Los Alamos National Laboratory (LANL) has operated the Fenton Hill Hot Dry
Rock Geothermal Facility (facility) for the purpose of researching the feasibility of extracting
heat from hot dry rocks deep within the earth. The Fenton Hill site is operated in cooperation
with the U.S. Department of Agriculture, Santa Fe National Forest, Jemez Ranger District.

Problem Definition

On November 22, 1996, approximately 5,000 gallons of a cement/mud slurry were accidently
discharged from the facility’s EE-3 wellbore to Burns Swale, an ephemeral tributary of Lake
Fork Canyon, when a retainer failed during plugging and abandonment operations. The spiil
traveled approximately 1500 feet down Burns Swale, less than one-half the distance to Lake
Fork Canyon (See Map 1.0). A sample of the spill material collected from Burns Swale on
November 22, 1996, and analyzed using EPA SW 846 methods (TCLP analysis) determined
that the solids deposited in the watercourse do not meet the definition of a RCRA hazardous
waste. Two water samples collected from Burns Swale on November 22, 1996, and analyzed
for total metals using EPA SW 846 methods, produced conflicting results; one sample showed
detectable quantities (0.0018 mg/L) of total mercury while the other sample was non-detect
(>0.0002 mg/L) for total mercury. Further characterization of the spill material and surface
runoff from Burns Swale has been requested by the New Mexico Oil Conservation Division
(OCD).

Site Description

The majority of the Fenton Hill site slopes gently south towards Burns Swale, a small,
intermittent, tributary of Lake Fork Canyon (See Map 1.0). Lake Fork Canyon is a tributary
to the Rio Cebolla, a perennial stream below Fenton Lake. Stream flow in Burns Swale is
generated by spring snowmelt and by brief, intense, thunderstorms which occur during the
summer months (July through September). Approximately 1000 feet below the Fenton Hill
site the natural stream channel is interrupted by a small earthen berm and detention basin
(See Map 1.0). This berm and basin were constructed by the Fenton Hill Geothermal Facility
in the early 1980’s for the purpose of spill control.

Alluvium deposits in Burns Swale are 2-6 feet deep in the upper reaches and more than 40
feet deep at the confluence with Lake Fork Canyon. The depth to groundwater (perched on
the Abo Formation) at this location is approximately 450 feet.

Historical Data

In 1996 the Laboratory’s Environmental Restoration Project issued a RCRA Facility
Investigation Report (RFI) for the Fenton Hill site. This report identified a Potential Release
Sites (PRS) in the upper reach of Burns Swale: PRS 57-001(b). Phase I sampling showed
elevated levels of arsenic and manganese in the surface soils. This contamination probably
resulted from the discharge of fluids from a drilling mud settling pond (Pond GTP-3W). The
proposed action for the Burns Swale portion of PRS 57-001(b) is for Phase II sampling. This
will determine the extent of the arsenic and manganese contamination in the surface soils and
will calculate the human health risk under the recreational land-use scenario. Phase II
sampling has been scheduled for FY1997.
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BURNS SWALE REIV&IAL ACTION AND SAMPLING PLA’
FENTON HILL HOT DRY ROCK GEOTHERMAL FACILITY
LOS ALAMOS NATIONAL LABORATORY

REMEDIAL ACTION AND SAMPLING PLAN FOR BURNS SWALE

Phase I: Burns Swale Monitoring

Burns Swale will be visually monitored by LANL twice weekly during the months of March,
April, and early May to evaluate snow pack and spring runoff conditions. There are three (3)
objectives to this monitoring:

1) Verify that the existing silt fences installed in Burns Swale are continuing to function
as barriers to the migration of the spill material. Silt fences will be repaired as
needed;

2) Determine when runoff conditions will permit the collection of representative surface

water samples (snow melt): and

3) Determine when snow pack depths have been sufficiently reduced to permit the
collection of representative samples of the spill material.

Phase II: Burns Swale Sampling

Once site conditions permit, three (3) samples of the cement/mud slurry deposited in Bumns
Swale will be collected from three (3) different locations (See Map 1.0). Three (3) grab
samples of runoff from snow melt will be collected from three (3) different locations in Burns
Swale (See Map 1.0). The sampling locations identified on Map 1.0 are only estimated since
field conditions will determine the exact sample collection point. Map 1.0 will be updated
following sample collection to reflect actual sampling locations. Sampling points will be
marked with pin flags. Samples will be submitted to LANL’s contract analytical laboratory
for analysis using EPA SW-846 methods. The pH of all water samples will be field measured
using a Beckman pH meter. Table 1.0 presents a sampling plan summary.

Table 1.0. Sampling Plan for Fenton Hill Spill Site.

Sample Sample Analytes
Location Matrix
57-BS-001 solid Total Metals (2,3)

57-BS-002 solid
57-BS-003 solid «

57-BS-004 water Dissolved metals (1,2,3); Total Hg; Total Recoverable Se; pH (4)
57-BS-005 water “
57-BS-006 water “

Notes:

(1) Filtered samples are prepared using a 0.45 micrometer pore-size membrane filter.

(2) WQCC Section 3101.(K)&(L) parameters: Al, As, Bo, Cd, Cr, Co, Cu, Pb, Hg, Se, V, Zn.
(3) Manganese.

(4) pH will be field measured.
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BURNS SWALE REN’[AL ACTION AND SAMPLING PLA‘
FENTON HILL HOT DRY ROCK GEOTHERMAL FACILITY
LOS ALAMOS NATIONAL LABORATORY

Sampling Schedule

Currently, Burns Swale is covered by a heavy snow pack. Sample collection cannot be
scheduled until spring snow melt occurs and the solids deposited in channel become
accessible. The OCD, NMED, and Forest Service will be notified in advance of sample
collection so that representatives from their respective agencies can accompany LANL
personnel during sample collection.

Report to Regulators
Analytical data generated from this sampling plan will be submitted to OCD, NMED, and the
Forest Service in a summary report within 60 days of sample collection.

Phase II1: Burns Swale Cleanup

1. Burns Swale will be visually monitored by LANL twice weekly during the months of
April, May and June to evaluate snow pack, spring runoff, and site mud conditions.
The objective of this monitoring will be to determine when site conditions will safely
permit the cleanup of the spilled material.

2. Pursuant to Section 404 of the Clean Water Act, LANL will submit an application for
a Nationwide Section 404 Permit with the NMED, Surface Water Quality Bureau, and
the U.S. Army Corps of Engineers at least 30 days prior to the beginning of work. A
copy of the permit application and approval letters will be forwarded to the OCD and
the Forest Service.

3. As soon as conditions allow safe access to Burns Swale, LANL will deploy personnel
to pick-up and collect as much of the spill material as is possible using manual
methods. Machinery, such as a small “Bobcat” type loader, may be used to transport
material from Burns Swale to centralized collection site. Under no circumstances will
mechanized equipment be used to excavate spill material from the stream channel.
All clean-up activities by LANL will be carefully planned to minimize the risk to
personnel and to prevent further erosion and damage to the vegetation and terrain.

The OCD, NMED, and Forest Service will be notified in advance of cleanup activities
so that representatives from their respective agencies can be present.

The total volume of spill material collected will be documented prior to off-site
disposal.

4. Once cleanup activities are complete, LANL will request that OCD, NMED, and Forest
Service personnel conduct a visual inspection of the spill site. If the cleanup is
satisfactory, LANL will request verification from OCD, NMED, and the Forest Service
that remediation of the spill site is administratively complete.

5. The silt fences installed in Burns Swale will be maintained through October, 1997, At
that time they will be removed and any spill material that has been collected by the
fences will be disposed of off-site.
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Table 1.0: Sampling Plan for Fenton Hill Spill Site

Sample Sample

Location Matrix Analytes

57-BS-001 solid Total Metals (2,”"

57-BS-00z - solid Total Metals (2,.,

57-BS-003 solid Total Metals (2,3)

57-8S-004 water Dissolved metals (1,2,3); Total Hg;
Total Recoverable Se; pH (4)

57-BS-00F water Dissolved met2® (1,2,3); Total Hg;

~ Total Recoverawu.c Se; pH (4)

57-BS-006 water Dissolved metals (1,2,3); Total Hg;
Total Recoverable Se; pH (4)

Notes:

(1) Filtered samples are prepared using a 0.45 micrometer pore-size
membrane filter.

(2) WQCC Section 3101.(K)&(L) parameters: Al, As, Co, Cd, Cr, Co,
Cu, Pb, Hg, Se, V, Zn.

(3) Manganese

(4) pH will be field measured.

Contour Interval: 40 ft
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NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:97-0084
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 665-1859

Los Alamos, New Mexico 87545

IECEIVED
Mr. Roger C. Anderson MAR 1 3 1997

Environmental Bureau Chief Envifonmental Bureau
Oil Conservation Division Qil Gonsarvation Division
New Mexico Energy, Minerals and Natural Resources Department

2040 South Pacheco Street
Santa Fe, New Mexico 87505

SUBJECT: REMEDIAL ACTION AND SAMPLING PLAN FOR THE CEMENT / MUD
SPILL WHICH OCCURRED ON NOVEMBER 22, 1996

Dear Mr. Anderson:

Pursuant to your request, enclosed is a Remedial Action and Sampling Plan for the cement/mud
spill which occurred on November 22, 1996, at the Fenton Hill Hot Dry Rock Geothermal Facility.
This plan will be implemented in three (3) phases: Phase I, Monitoring; Phase I, Sampling; and
Phase III, Cleanup. The remedial actions described in this plan are based upon existing information
on the spill. If Phase II sampling indicates that additional remedial actions are necessary then the
Phase III Cleanup Plan will be amended.

Before Phase II and III activities can be initiated, the heavy snow pack that currently exists at
Fenton Hill must melt off. LANL will monitor the site until conditions permit safe access for
Phase II and III activities. Your agency, NMED, and the Forest Service will be notified in advance
of all sampling and cleanup activities.

In a January 9, 1997, letter to Mr. Mark Ashley (OCD), Mr. Glenn Saums (NMED SWQB)
indicated that water samples collected from Burns Swale immediately following the spill
(November 22, 1997) exceeded the Water Quality Control Commission (WQCC) Stream Standards
for Al, As, Pb, and Se. It should be noted that analysis of these samples was conducted for total
metals whereas the WQCC Stream Standards are based upon dissolved concentrations. This
discrepancy between analytical methods precludes an accurate comparison between the data and the
standards. All analyses conducted under the enclosed sampling plan will be consistent with the
methods required under Section 3101.K of the New Mexico WQCC Stream Standards

(20NMAC 6.2).

Please contact me at 665-1859 or Bob Beers at 667-7969 if you have questions or concerns
regarding the enclosed plan.

Sincerely,

S Raa

Steven R. Rae
Group Leader, ESH-18
Water Quality and Hydrology Group




Mr. Roger Anderson -2- March 12, 1997
ESH-18/WQ&H-96-0084

SR:RB/vc
Enclosures: a/s

Cy: G. Saums, NMED SWQB, Santa Fe, New Mexico, w/enc.
K. Hill, NMED HRMB, Santa Fe, New Mexico, w/enc.
B. Hoditchek, NMED SWQB, Santa Fe, New Mexico, w/enc.
S. Boyce, Acting District Ranger, Jemez Ranger District, Santa Fe National Forest, w/enc.
D. Thomas, EES-DO, w/enc., MS D 446
J. Albright, EES-4, w/enc., MS D443
J. Thomson, Lithos & Associates, w/enc., MS D443
B. Koch, DOE/LAAO, w/enc., MS A316
N. Williams, ESH-18, w/enc, MS K497
M. Saladen, ESH-18, w/enc., MS K497
M. Alexander, ESH-18, w/ enc., MS K497
B. Beers, ESH-18, w/ enc., MS K497
S. Veenis, ESH-18, w/enc., MS K497
K. Krier, EES-1, w/enc., MS D462
WQ&H File, w/enc., MS K497
CRM-4, w/enc., MS A150




BURNS SWALE REMBIAL ACTION AND SAMPLING PLA’
FENTON HILL HOT DRY ROCK GEOTHERMAL FACILITY
LOS ALAMOS NATIONAL LABORATORY

OVERVIEW

Introduction

Since 1972 Los Alamos National Laboratory (LANL) has operated the Fenton Hill Hot Dry
Rock Geothermal Facility (facility) for the purpose of researching the feasibility of extracting
heat from hot dry rocks deep within the earth. The Fenton Hill site is operated in cooperation
with the U.S. Department of Agriculture, Santa Fe National Forest, Jemez Ranger District.

Problem Definition

On November 22, 1996, approximately 5,000 gallons of a cement/mud slurry were accidently
discharged from the facility’s EE-3 wellbore to Burns Swale, an ephemeral tributary of Lake
Fork Canyon, when a retainer failed during plugging and abandonment operations. The spill
traveled approximately 1500 feet down Burns Swale, less than one-half the distance to Lake
Fork Canyon (See Map 1.0). A sample of the spill material collected from Burns Swale on
November 22, 1996, and analyzed using EPA SW 846 methods (TCLP analysis) determined
that the solids deposited in the watercourse do not meet the definition of a RCRA hazardous
waste. Two water samples collected from Burns Swale on November 22, 1996, and analyzed
for total metals using EPA SW 846 methods, produced conflicting results; one sample showed
detectable quantities (0.0018 mg/L) of total mercury while the other sample was non-detect
(>0.0002 mg/L) for total mercury. Further characterization of the spill material and surface
runoff from Burns Swale has been requested by the New Mexico Oil Conservation Division
(OCD).

Site Description

The majority of the Fenton Hill site slopes gently south towards Burns Swale, a small,
intermittent, tributary of Lake Fork Canyon (See Map 1.0). Lake Fork Canyon is a tributary
to the Rio Cebolla, a perennial stream below Fenton Lake. Stream flow in Burns Swale is
generated by spring snowmelt and by brief, intense, thunderstorms which occur during the
summer months (July through September). Approximately 1000 feet below the Fenton Hill
site the natural stream channel is interrupted by a small earthen berm and detention basin
(See Map 1.0). This berm and basin were constructed by the Fenton Hill Geothermal Facility
in the early 1980’s for the purpose of spill control.

Alluvium deposits in Burns Swale are 2-6 feet deep in the upper reaches and more than 40
feet deep at the confluence with Lake Fork Canyon. The depth to groundwater (perched on
the Abo Formation) at this location is approximately 450 feet.

Historical Data

In 1996 the Laboratory’s Environmental Restoration Project issued a RCRA Facility
Investigation Report (RFI) for the Fenton Hill site. This report identified a Potential Release
Sites (PRS) in the upper reach of Burns Swale: PRS 57-001(b). Phase I sampling showed
elevated levels of arsenic and manganese in the surface soils. This contamination probably
resulted from the discharge of fluids from a drilling mud settling pond (Pond GTP-3W). The
proposed action for the Burns Swale portion of PRS 57-001(b) is for Phase II sampling. This
will determine the extent of the arsenic and manganese contamination in the surface soils and
will calculate the human health risk under the recreational land-use scenario. Phase II
sampling has been scheduled for FY1997.
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BURNS SWALE REMQIAL ACTION AND SAMPLING PLA’
FENTON HILL HOT DRY ROCK GEOTHERMAL FACILITY
LOS ALAMOS NATIONAL LABORATORY

REMEDIAL ACTION AND SAMPLING PLAN FOR BURNS SWALE

Phase I: Burns Swale Monitoring

Burns Swale will be visually monitored by LANL twice weekly during the months of March,
April, and early May to evaluate snow pack and spring runoff conditions. There are three (3)
objectives to this monitoring:

1) Verify that the existing silt fences installed in Burns Swale are continuing to function
as barriers to the migration of the spill material. Silt fences will be repaired as
needed;

2) Determine when runoff conditions will permit the collection of representative surface

water samples (snow melt): and

3) Determine when snow pack depths have been sufficiently reduced to permit the
collection of representative samples of the spill material.

Phase II: Burns Swale Sampling

Once site conditions permit, three (3) samples of the cement/mud slurry deposited in Burns
Swale will be collected from three (3) different locations (See Map 1.0). Three (3) grab
samples of runoff from snow melt will be collected from three (3) different locations in Burns
Swale (See Map 1.0). The sampling locations identified on Map 1.0 are only estimated since
field conditions will determine the exact sample collection point. Map 1.0 will be updated
following sample collection to reflect actual sampling locations. Sampling points will be
marked with pin flags. Samples will be submitted to LANL’s contract analytical laboratory
for analysis using EPA SW-846 methods. The pH of all water samples will be field measured
using a Beckman pH meter. Table 1.0 presents a sampling plan summary.

Table 1.0. Sampling Plan for Fenton Hill Spill Site.

Sample Sample Analytes
Location Matrix

57-BS-001 solid Total Metals (2,3)
57-BS-002 solid “
57-BS-003 solid “

57-BS-004 water Dissolved metals (1,2,3); Total Hg; Total Recoverable Se; pH (4)
57-BS-005 water “
57-BS-006 water “

Notes:

(1) Filtered samples are prepared using a 0.45 micrometer pore-size membrane filter.

(2) WQCC Section 3101.(K)&(L) parameters: Al, As, Bo, Cd, Cr, Co, Cu, Pb, Hg, Se, V, Zn.
(3) Manganese.

(4) pH will be field measured.
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BURNS SWALE RE]\/&IAL ACTION AND SAMPLING PLAQ
FENTON HILL HOT DRY ROCK GEOTHERMAL FACILITY
LOS ALAMOS NATIONAL LABORATORY

Sampling Schedule

Currently, Burns Swale is covered by a heavy snow pack. Sample collection cannot be
scheduled until spring snow melt occurs and the solids deposited in channel become
accessible. The OCD, NMED, and Forest Service will be notified in advance of sample
collection so that representatives from their respective agencies can accompany LANL
personnel during sample collection.

Report to Regulators

Analytical data generated from this sampling plan will be submitted to OCD, NMED, and the

Forest Service in a summary report within 60 days of sample collection.

Phase II1: Burns Swale Cleanup

Burns Swale will be visually monitored by LANL twice weekly during the months of
April, May and June to evaluate snow pack, spring runoff, and site mud conditions.
The objective of this monitoring will be to determine when site conditions will safely
permit the cleanup of the spilled material.

Pursuant to Section 404 of the Clean Water Act, LANL will submit an application for
a Nationwide Section 404 Permit with the NMED, Surface Water Quality Bureau, and
the U.S. Army Corps of Engineers at least 30 days prior to the beginning of work. A
copy of the permit application and approval letters will be forwarded to the OCD and
the Forest Service.

As soon as conditions allow safe access to Burns Swale, LANL will deploy personnel
to pick-up and collect as much of the spill material as is possible using manual
methods. Machinery, such as a small “Bobcat” type loader, may be used to transport
material from Burns Swale to centralized collection site. Under no circumstances will
mechanized equipment be used to excavate spill material from the stream channel.
All clean-up activities by LANL will be carefully planned to minimize the risk to
personnel and to prevent further erosion and damage to the vegetation and terrain.

The OCD, NMED, and Forest Service will be notified in advance of cleanup activities
so that representatives from their respective agencies can be present.

The total volume of spill material collected will be documented prior to off-site
disposal.

Once cleanup activities are complete, LANL will request that OCD, NMED, and Forest
Service personnel conduct a visual inspection of the spill site. If the cleanup is
satisfactory, LANL will request verification from OCD, NMED, and the Forest Service
that remediation of the spill site is administratively complete.

The silt fences installed in Burns Swale will be maintained through October, 1997, At
that time they will be removed and any spill material that has been collected by the
fences will be disposed of off-site.
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Table 1.0: Sampling Plan for Fenton Hill Spill Site
Sample Sample

Location Matrix Analytes

57-BS-001  solid Total Metals (2,3)

57-BS-002 solid Total Metals (2,3)

57-BS-003 solid Total Metals (2,3)

57-BS-004 water Dissolved metals (1,2,3); Total Hg;
Total Recoverable “e; pH (4)

57-BS-005 water Dissolved metals , ,2,3); Total Hg;
Total Recoverable Se; pH (4)

57-BS-006 water Dissolved metals (1,2,3); Total Hg;
Total Recoverable Se; pH (4)

Notes:

(1) Filtered samples are prepared using a 0.45 micrometer pore-size
membrane filter.

(2) WQCC Section 3101.(K)&(L) parameters: Al, As, Co, Cd, Cr, Co,
Cu, Pb, Hg, Se, V, Zn.

(3) Manganese

(4) pH will be field measured.

Contour Interval: 40 ft
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MAR 6 1997

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. William J. LeMay, Director

Oil Conservation Division ,

New Mexico Energy, Minerals, and Natural
Resources Department

2040 South Pacheco Street

Santa Fe, New Mexico 87505

Dear Mr. LeMay:

This information for calendar year 1996 is being submitted to your Division as a supplement to
the Ground Water Discharge Plan (GW-31) for the Fenton Hill Geothermal Facility (Facility).
The Discharge Plan was renewed by the Oil Conservation Division (OCD) on June 5, 1995, for a
period of five years.

The following is a summary of the relevant data for 1996:

1. Enclosure I shows that there were no National Pollutant Discharge Elimination System
(NPDES) wastewater discharges from the 1 Million Gallon (MG) Service Pond to surface
waters;

2. Enclosure II contains a summary of Water Injected into Geothermal Wells during both
routine, and plugging and abandonment operations;

3. Enclosure III contains a description of an accidental spill which occurred at the Facility on
November 22, 1996. In accordance with Rule G-117, the spill report was submitted to your
Division within ten (10) days of the incident.

4. Enclosure IV contains a list of the wells which were plugged and abandoned during 1996 as
a result of the planned decommissioning of the Facility by the Department of Energy
(DOE). In accordance with Rule G-203B, a completed Form G-103, Sundry Notice and
Report, was submitted to your Division for the six (6) wells greater than 1,000 feet deep
that were plugged and abandoned.

If you have any questions concerning this information, please call Bonnie Koch of my staff at
(505) 665-7202, or Bob Beers of Los Alamos National Laboratory’s Water Quality and
Hydrology Group (ESH-18), at (505) 667-7969.

Sincerely,

M 3.

Mathew P. Johansen, P.E.
Acting Assistant Area Manager
LAAMEP:2BK-016 Office of Environment and Projects

Enclosures

cc:
See page 2




William J. LeMay

cc w/enclosures:

B. Koch, LAAMEP, LAAO

S. Rae, ESH-18, LANL, MS-K497

N. Williams, ESH-18, LANL, MS-K497
B. Beers, ESH-18, LANL, MS-K497

M. Saladen, ESH-18, LANL, MS-K497

D. Thomas, EES-DO, LANL, MS-D446
J. Albright, EES-4, LANL, MS-D443

J. Thomson, EE-4, LANL, MS-D443

cc w/o enclosures:
M. Johansen, Acting AAMEP, LAAO
D. Erickson, ESH-DO, LANL, MS-K491




Enclosure 1

NPDES Permitted Discharges from the Service Pond During 1996

Fenton Hill Geothermal Site
Sandoval County, N.M.

Gallons Discharged
Date of Discharge From Service Pond
1996 NONE

There were no accidental spills or leaks from the 1 MG Service Pond during 1996.




Enclosure I1

Water Injected Into Geothermal Wells During 1996

Fenton Hill Geothermal Site
Sandoval County, N.M.

A. Water Injected During Routine Geothermal Operations

Dates of Injection Location Injected Volume (Gallons)

1996 [all wells] NONE

B. Water Injected During Plugging and Abandonment Operations

Dates of Injection Location Injected Volume (Gallons)
10/31/96-11/03/96 EE-1 680,000
11/20/96-11/21/96 EE-3 150,000
Total Water Injected in 1996 830,000
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Enclosure III

Spills and Releases During 1996

Fenton Hill Geothermal Site
Sandoval County, N.M.

'On November 22, 1996, approximately 5,000 gallons of a cement/mud slurry were

accidently discharged from the Fenton Hill Geothermal Facility’s EE-3 wellbore to Burns
Swale, an ephemeral tributary of Lake Fork Canyon, when a retainer failed during
plugging and abandonment operations. The spill traveled approximately 1500 feet down
Burns Swale, less than one-half the distance to Lake Fork Canyon. Mr. Mark Ashley
(OCD) was notified of the spill on November 22, 1996, and was provided with a written
spill report on November 26, 1996. As a Best Management Practice (BMP) to prevent
further migration of the spill material, Los Alamos National Laboratory installed silt fences
in Burns Swale on November 22-25, 1996. A sample of the spill material collected from
Burns Swale on November 22, 1996, and analyzed by a Los Alamos National Laboratory
contract laboratory using Method SW 846 (TCLP analysis) determined that the solids
deposited in the watercourse do not meet the definition of a RCRA hazardous waste.

No other spills or releases to the environment occurred during 1996.




Enclosure IV

Wellbore Plugging and Abandonment Operations During 1996

Fenton Hill Geothermal Site
Sandoval County, N.M.

A. Wells Less Than 1000 Feet Deep

Well No. Date Operations Completed
THC 09/11/96
THB 09/12/96
WW-3 09/19/96
THA 09/23/96
THD 09/24/96
WW-2 09/30/96

B. Wells Greater Than 1000 Feet Deep

Well No. Date Operations Completed
GT-1 ' 09/27/96
PC-1 10/01/96
PC-2 10/02/96
GT-2 10/24/96
EE-1 11/08/96
EE-3 11/27/96

Sundry Notices and Reports for the above operations were submitted to the Oil
Conservation Division’s District IV Office on February 4, 1997.
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February 11, 1997

CERTIFIED MAIL
-288-258-903
Mr. Steven Rae
Los Alamos National Laboratory
MS K497

Los Alamos, New Mexico 87545

RE: Fenton Hill Hot Dry Rock Facility GW-31
' NE/4, Sez:*i3, T19N, R2E '
Cement/Mud Slurry Spill
Sandoval County, New Mexico

Dear Mr. Rae:

On November 22, 1996 a spill of approximately 5,000 gallons of cement/mud slurry occurred at
the Fenton Hill Dry Hot Rock Facility. Los Alamos National Laboratory (LANL) notified the
New Mexico Oil Conservation Division (OCD) pursuant to OCD Rule 116 and Water Quality
Control Commission (WQCC) Regulation 1203. LANL sampled the water course on November
22, 1996 following the spill.

The sample results submitted to the OCD indicate that pH, Al, As, Pb, and Se exceeded the
WQCC standards of Section 3101 K. And Hg of Section 3101 L. Pursuant to WQCC Regulation
1203, the OCD requires that LANL submit a plan for sampling the affected area. The OCD also
requires LANL to submit a remedial action plan for all contaminated materials which are in excess
“of WQCC standards. Please submit the required plan by March 17, 1997.

If you have any questions, please contact me at (505) 827-7152.
Sincerely,

e (LA

Roger C Anderson
Environmental Bureau Chief

RCA/mwa
XC: Glenn Saums, Health Program Manager, Surface Water Quality Bureau

P .
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State of New Mexico
: @ [ | 'ENVIRONMENT DEPARTMENT
rrstemem "o Harold Runnels Building
190 St. Francis Drive, P.O. Box 26110
JAN | 4199 Santa Fe, New Mexico 87502 MARK E. WEIDLER
o . (505) 827-0187 SECRETARY
GARY E. JOHNSON Tl J EDGAR T. THORNTON, III

GOVERNOR DEPUTY SECRETARY

" Certified Mail

January 9, 1997

Mr. Mike Ashley

Oil Conservation Division
2040 South Pacheco Street
Santa Fe, NM 87505

RE: Comments on the Analytical Results from the Spill at Fenton
Hill (TA-57) on November 22, 1996

Dear Mr. Ashley:

The Surface Water Quality Bureau (SWQB) of the New Mexico
Environment Department (NMED) has received a courtesy copy of the
analytical results and a summary table for samples collected from
the watercourse at Fenton Hill following the November 22, 199¢,
spill of a cement/mud slurry from Los Alamos National
Laboratory's Hot Dry Rock (HDR) Geothermal Facility.

The data indicate that the following standards of Section 3101 K.
of the New Mexico Water Quality Control Commission (WQCC) Stream
Standards of (20 NMAC 6.1) were exceeded: pH, Al, As, Pb, and Se.
Because these standards were exceeded, SWQB has several concerns:
1) LANL should immediately verify that the Best Management
Practice (BMP) (silt fences) installed after the discharge are
preventing any further migration of contaminants into the stream,
and 2) LANL should evaluate whether additicnal control measures
are necessary at the site, and if so, establish these
immediately.

In addition, NMED recommends that LANL, as required by Section
1203 (6) of 20 NMAC 6.2, submit plans and schedules concerning the
removal and cleanup of the discharged material. Also, further
sampling of the stream should be done to establish that further
contamination is not occurring and to monitor stream quality
until the remediation of the discharge is complete.

SWQBR was unable to conduct the site visit scheduled for December
19, 1996. LANL personnel indicated that a site visit for that
day would not be feasible because of snow accumulation. SWQB
will reschedule the site visit to further assess the situation
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and will inform OCD of any findings.

NMED appreciates the opportunity to cooperate with OCD in this
matter. If you have any questions concerning this letter please
feel free to contact Barbara Hoditschek of my staff at (505) 827-
0596.

Sincerely,

2

Glenn Saums

Health Program Manager

Point Source Regulation Section
Surface Water Quality Bureau

cc: Ed Kelley, Ph.D., Director
Bob Beers, ESH-18/WQs&H
Harvey Decker, DOE Oversight
File




