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Los Alamos 
NATIONAL LA BORA TORY 

Los Alamos National Laboratory 

Los Alamos, New Mexico 87545 

Mr. Stephen M. Y anicak 
Natural Sciences Manager 
New Mexico Environment Department 
Department of Energy Oversight Bureau 

P.O. Box 1663 MS 1993 
Los Alamos, New Mexico 87545 

Date: February 8, 2002 

In Reply Refer To: ESH-18/WQ&H:02-053 

Mail Stop: K497 
Telephone: (505) 667-7969 

SUBJECT: DRINKING WATER QUALITY DATA, BUCKMAN WATER SUPPLY 

WELLS 

Dear Mr. Y anicak: 

Enclosed are two letters dated October 11, and December 21, 2001, from Los Alamos National 

Laboratory to Ms. Marlene Sundheimer, Water Division Director, City of Santa Fe, reporting the 

analytical results from sampling conducted at the City of Santa Fe's Buckman Water Supply Wells. 

On August 16 and October 31, 2001, personnel from the City of Santa Fe escorted a sampling team 

from Tech Law, a contractor to the EPA Region 6, and from the Laboratory to sample the Buckman 

Water Supply Wells. Personnel from the NMED/DOE Oversight Bureau were also invited to 

participate in these sampling events. Duplicate samples were collected by Tech Law and the 

Laboratory at most sampling locations. The Tech Law results have been provided to you through 

the EPA Region 6. The Laboratory results from the duplicate samples are being provided to your 

agency under this transmittal with the City of Santa Fe's permission. The City of Santa Fe is also 

permitting the Laboratory to post these data on the Water Quality and Hydrology Group's (ESH-18) 

web site. 

In addition, the Laboratory and the City of Santa Fe Water Division have discussed additional 

sampling at the Buckman Water Supply Wells in 2002. 

-

Please contact me at 667-7969 should you have questions regarding the attached water quality data. 

Sincerely, 

Bob Beers 
Water Quality and Hydrology Group 

BB/tml 
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Mr. Stephen M. Yanicak 
ESH-18/WQ&H:02-053 

- 2-

.,. Enclosures: a/s 

... 

< .. 

Cy: D. Doremus, City of Santa Fe, Santa Fe, New Mexico, w/enc. 
A. Lewis, City of Santa Fe, Santa Fe, New Mexico, w/enc. 

J. Parker, NMED/DOE/OB, Santa Fe, New Mexico, w/enc. 

J. Vozella, DOE/OLASO, w/o enc., MS A316 
M. Johansen, DOE/OLASO, w/o enc., MS A316 
G. Turner, DOE/OLASO, w/o enc., MS A316 
K. Agogino, DOE/ABQ, Albuquerque, New Mexico, w/o enc . 

J. Holt, ADO, w/o enc., MS Al04 
L. McAtee, ESH-DO, w/o enc., MS K491 
P. Thullen, ESH-DO, w/o enc., MS K491 
D. Stavert, ESH-DO, w/o enc., MS K491 
S. Rae, ESH-18, w/o enc., MS K497 
C. Nylander, ESH-18, w/o enc., MS K497 
D. Rogers, ESH-18, w/o enc., MS K497 
B. Gallaher, ESH-18, w/o enc., MS K497 
WQ&H File, w/enc., MS K497 
IM-5, w/enc., MS AlSO 
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Los Alamos 
NATIONAL LABORATORY 

Los Alamos National Laboratory 
Los Alamos, New MexiGo 87545 

Ms. Marlene Sundheimer 
Water Division Director 
City of Santa Fe 
801 West San Mateo 
Santa Fe, New Mexico 87504 

Date: October 11, 2001 
In Reply Refer To: ESH-18/WQ&H:01-348 

Mail Stop: K497 
Telephone: (505) 667-7969 

.,. SUBJECT: DRINKING WATER QUALITY, BUCKMAN WATER SUPPLY WELLS 

Dear Ms. Sundheimer: 

On August 16, 2001, your staff escorted personnel from Tech Law, a subcontractor to the 

Environmental Protection Agency (EPA) Region 6, and personnel from Los Alamos National 

Laboratory during the sampling of Buckman Water Supply Well Nos. 1, 2 and 7. The EPA sampled 

these wells as part of their effort to characterize the quality of ground water in the vicinity of Los 

Alamos National Laboratory. These three Buckman Water Supply Wells were chosen by the EPA 

because of their proximity to tbe Rio Grande. 

The Laboratory's Water Quality and Hydrology Group, in coordination with your staff, collected 

samples from Buckman Well Nos. 1, 2 and 7 with the EPA and submitted them to the following 

laboratories for analysis: 

• General Engineering Laboratories (GEL), Inc., Charleston, SC, for nitrate/nitrite, perchlorate, 

high explosives (HE), Sr-90, and isotopic uranium; 

• E.S. Babcock & Sons (Babcock), Riverside, CA, for perchlorate; and 

• University of Miami's Tritium Laboratory, Miami, FL, for low-level tritium. 

The attached Table 1.0 summarizes these analytical results and Attachments 1.0 through 3.0 are 

copies of the analytical reports. A discussion of the results follows. 

Nitrate/Nitrite 
Analytical results for nitrate/nitrite (as nitrogen) are: 

• Buckman Well No. 1 
• Buckman Well No.2 
• Buckman Well No.7 
• Buckman Well No.7 laboratory duplicate 

1.17 mg/L 
0.79 mg/L 
1.42 mg/L 
1.41 mg/L 

A field blank prepared for quality assurance purposes showed the presence of nitrate/nitrite at a 

concentration of 1.24 mg/L (as N). As a result, the nitrate/nitrite results for Buckman Wells Nos. I. 

2 and 7 should be qualified as nondetections (U flag) since the associated sample results were less 

than five times the field blank concentration. 
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Ms. Marlene Sundheimer 
ESH-18/WQ&H:O 1-348 

Perchlorate 

- 2- October l l. 200 l 

For quality assurance purposes, we submitted duplicate samples from Buckman Well Nos. 1, 2 and 
7 to GEL and Babcock for perchlorate analysis. The results are: 

GEL Results Babcock Results 
• Buckman Well No. 1 Non detect Nondetect 

• Buckman Well No.2 Non detect Nondetect 

• Buckman Well No.7 0.9991 IJ.g/L Non detect 

• Buckman Well No.7 laboratory duplicate Nondetect No duplicate tested 

The GEL result for Buckman Well No.7 (0.9991 IJ.g/L) was qualified as an estimated detection (J 

flag) because the sample result was less than GEL's Reporting Limit (RL) of 4.00 !J.g!L, but greater 
than their Detection Limit (DL) of 0.958 IJ.g/L. This detection was contradicted by a GEL laboratory 
duplicate analysis which yielded a non-detect result. The Babcock result for Buckman Well No. 7 
was nondetect for perchlorate at a detection limit of 2 IJ.g/L. 

Perchlorate results below the reporting limit of 4.00 IJ.g/L have a high analytical uncertainty 
associated with them. We suspect that GEL's very low detection limit (0.9581J.g/L) may be. 
producing false positives. GEL's detection limit was determined using deionized water while the 
detection limit for a groundwater sample water may be higher due to interference from naturally 
occuring constituents. In an effort to gain a better understanding about possible matrix effects, the 
Laboratory asked GEL to rerun the Buckman Well No.7 sample for perchlorate. Reanalysis will be 
conducted using the Method of Standard Additions. In this method an aliquot of the original sample 
is spiked with perchlorate then analyzed. This process is repeated four times with consecutively 
higher spike concentrations. We will provide these results to you as soon as they become available 
from GEL. 

High Explosives 
No high explosives were detected in any of the samples collected from Buckman Well Nos. l, 2 and 
7 at concentrations greater than GEL's Method Detection Limit (MDL). T.he results were confirmed 
through data validation. 

Tritium 
No tritium was detected in any of the samples collected from Buckman Well Nos. 1, 2 and 7. A 
detection for tritium is defined as an analytical result that is equal to or greater than three times the 

one sigma analytical uncertainty. 

Sr-90 
No Sr-90 was detected in any of the samples collected from Buckman Well Nos. l, 2 and 7. A 
detection for Sr-90 is defined as an analytical result that is equal to or greater than three times the 
one sigma analytical uncertainty and greater than the Minimum Detectable Activity (MDA). 
Validation of the Sr-90 data from Buckman Well Nos. 1, 2 and 7 determined that the results should 
be qualified as "BD" (Below Detection) due to a low reported value (i.e., a value below GEL's 
Minimum Detectable Activity) . 
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Ms. Marlene Sundheimer 
ESH-18/WQ&H:O 1-348 

Isotopic Uranium 

- 3 - October II, 200 I 

Samples from Buckman Well Nos. 1, 2 and 7 were analyzed for isotopic uranium. Uranium 

isotopes 2331234U, 2351236U, and 238U were detected in each sample at activities greater then the 

Minimum Detectable Activity (MDA). In addition, we calculated the concentration of total uranium 

in each sample using the following formula, which incorporates the specific activities for the 

isotopes. We assume that no 233U or 236U are present in the sample: 

Total Uranium (~giL)= e331234U/6250) + e351236U/2.16) + e38U/0.336) 

The calculated concentration of total uranium in Buckman Well Nos. 1, 2 and 7 are: 

• Buckman Well No. 1 

• Buckman Well No. 1 laboratory duplicate 

• Buckman Well No.2 
• Buckman Well No.7 
• Buckman Well No.7 laboratory duplicate 

6.2 ~giL 
6.3 ~giL 
222 ~giL 
5.3 ~giL 
5.1 ~giL 

Validation of the Buckman Well No. 1 isotopic uranium results determined that the reported values 

are acceptable. Validation of the Buckman Well No.2 isotopic uranium results qualified the 

reported values with a "J+" flag (estimated value, with low bias) due to low tracer recoveries . 

Validation of the Buckman Well No.7 isotopic uranium results qualified the reported values with a 

"J-" flag (estimated value, with high bias) due to high tracer recoveries. 

Both the Buckman Well Nos. 1 and 7 results are below the new federal Safe Drinking Water Act 

(SDWA) Maximum Contaminant Level (MCL) for uranium of 30 ~giL (effective date: December 7, 

2003). 

The Buckman Well No.2 result of 222 ~giL is significantly higher than th~ new SOW A MCL of 30 

~giL. However, this result is consistent with previous uranium results from this well. The New 

Mexico Public Water System Sampling Results database for Buckman Well No.2 shows total 

uranium in December, 1997, of 310 ~giL and in October, 1999, of 170 ~giL. The 1999 result of 170 

~giL is the same as the total uranium result reported in the City of Santa Fe's 2000 Water Quality 

Report ( 170 ppb ). 

The EPA has proposed additional groundwater sampling in the vicinity of Los Alamos National 

Laboratory and we are recommending to EPA that additional sampling be conducted at Buckman 

Well Nos. 1, 2 and 7 in order to provide additional data. We would appreciate the opportunity to 

split samples again with the EPA in coordination with the City of Santa Fe. 
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Ms. Marlene Sundheimer 
ESH-18/WQ&H:Ol-348 

- 4- October 1 1. :?.00 1 

Please contact me at (505) 667-7969 should you have any questions regarding this matter . 

Bob Beers 
Water Quality and Hydrology Group 

BB/tml 

Enclosures: a/s 

Cy: D. Doremus, City of Santa Fe, Santa Fe, NM, w/enc. 
J. Vozella, DOEILAAO, w/enc., MS A316 
M. Johansen, DOE/LAAO, w/enc., MS A316 
K. Ago gino, DOE/ ABQ, Albuquerque, NM, w/enc. 
J. Holt, ADO, w/enc., MS A104 
L. McAtee, ESH-DO, w/enc., MS K491 
S. Rae, ESH-18, w/enc., MS K497 
B. Gallaher, ESH-18, w/enc., MS K497 
D. Rogers, ESH-18, w/enc., MS K497 
C. Nylander, ESH-18, w/enc., MS K497 
WQ&H File, w/enc., MS K497 
IM-5, w/enc., MS AlSO 
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Table 1.0. Analytical Results, August 16,2001, City of Santa Fe Buckman Water Supply Wells1
• 

Nitrate HE 
(mg/L) (ugiL) Perchlorate (ug/L) Tritium (pCi/L) Sr-90 (pCiiL) 

Puckman Result Petect?5 Detect't 

WeU. (ad~) ~t o,(iJL)< D.-L -·· .&~t IJQcerqjqg• .Q:lM ,,,~ \.JpgnJiuQ-4 MDA (YIN) 
., ~ 

1.172 
I 

-0.166 

#1 u <0.958 <2 0.00 0.29 N 0.0819 0.215 N 

#2 0.792 u <0.958 <2 -0.19 0.29 N 0.1336 0.0598 0.151 N 

#7 1.422 u 0.999J3 <2 0.22 0.29 N -0.01146 0.0578 0.159 N 

#7 dup. 
9 

1.41 NA <0.958 NA NA ' NA 

U-233/234 (pCi/L) U-235/236 (pCi/L) U-238 (pCi/L) Total U (ug/L) 

:; . '> 
. 

ne~r 
' . ; -,; ,. 

Deteet't Detect?5 

Buc:kmaQ 
Wclll•f•· R.ewlt (Jq"J11iqt.y1. MQA «¥00 .~t··· .u . ... 

. MD4, ...• ~;J:<Yoo: · ~t Un!!ertaJnty4 MDA (YIN) Result Uncertainty4 

:~.-.; 

#1 3.49 0.269 0.0377 y O.l44 0.0251 0.0258 y 2.07 0.168 0.042 y 6.23 

#1 dup.
9 3.75 0.285 0.0092 y 0.108 0.0222 0.0364 y 2.09 0.169 0.0248 y 6.27 

#2 92.67 6.99 0.141 y 4f 0.402 0.0221 y 73f 5.57 0.0753 y 221.54 

#7 5.128 0.378 0.0232 y 0.1138 0.019 0.0185 y 1.768 0.141 0.0232 y 5.29 

#7 dup. 
9 

5.01 0.369 0.0182 y 0.149 0.0225 0.0231 y 1.68 0.135 0.0349 y 5.07 

Notes: 
1 All analyses by General Engineering Laboraories (GEL) with the exception of duplicate perchlorate analyses by E.S. Babcock & Sons (Babcock) and low-level tritium by University of Miami. 

2 Validation of data qualifed this result as "U" (compound not detected) due to field blank contamination. 

3 J flag indicates an estimated detection. The result was greater than the MDL of 0.958 ppb, but less than the RL of 4.00 ppb. 

4 Uncertainty means analytical uncertainty(+/-), expressed as one standard deviation (Is). 

5 A detection is defined as a value that is equal to or greater than three times the uncertainty (i.e., three times one standard deviation 

or 3-sigma) and greater than the MDA (Minimum Detectable Activity). 
6 Validation of data qualified this result as "BD" (Below Detection) due to a low reported value (ie, below Minimum Detectable Activity). 

7 Validation of data qualified this result as "J+" due to low tracer recovery. 
8 Validation of data qualilied this result as "J-" due to high tracer recovery. 
9 A duplicate sample prepared by GEL for QC purposes. 

0.50 

0.50 

16.58 

0.42 

0.40 

Los Alamos 
National Laboratory 10/10/01 



ATTACHMENT 1.0 

ANALYTICAL REPORTS 

GENERAL ENGINEERING LAB ORA TORIES 
CHARLESTON, SC 

BUCKMAN WELLS #1, #2, #7 

NITRATE/NITRITE 
PERCHLORATE 

HIGH EXPLOSIVES 
STRONTIUM-90 

URANIUM 

SAMPLE DATE: AUGUST 16,2001 



Company: 

Address: 
Los Alamos National Labs 
MS K497 ESH-18 
Water Quality & Hydrology 

Contact: 
Los Alamos, New Mexico 87545 
Billy Tumey 

Project: Groundwater 

Client Sample ID: 
SamJ?leiD: 
Matnx: 
Collect Date: 
Receive Date: 
Collector: 

PD.l'ameter QuaUfler 

Ion Chromatography Federal 

EPA 314.0 Perchlormt by IC 
PQChl~~ U 

TRAACS Nutrient Analysis Fed 

EPA 353.1 Nltrogtn. (N03/N02 
Nitrogen, Nitrate/Nitrite 

Result 

ND 

1.17 

The foUowfng Prep Methods were perforDJeCI 
Method Desaipdon 

Certificate of Analysis 

GU01081BUCK1 
47702001 
Ground Water 
16-AUG-01 
17-AUG-01 
Client 

DL 

0.958 

RL 

4.00 

0.0069 0.050 

Report Date: September 10,2001 

Page of 

Proiect LANL00701 
ClientDD: LANL003 

Units DF AnalystDate Time Batcb Method 

ugiL 1 RWS 09/06101 1519 108098 

rogll.. 1 niL 08124101 1318 105726 2 

Time Prep Batcb 

SW846 8330 PREP 8330 EXPLOSIVES BY HPLC Prep in liquid 

Analyst 

OMS 

Date 

08/21/01 1000 105072 

The foUowfng Aualytical Methods were performed 
Method Desaipdon Analyst Comments 

---------------~--~-------------------------------------------------------------------1 EPA 314.0 

2 EPA 353.1 

Notes: 
The Qualifiers in this report are defined as follows : 

** Indicates the analyte is a surrogate compound. 
. .- < Actual result is less than amount reported 

> Actual result is greater than amount reported 
·""' E Concentration exceeds instrument calibration range 

I Indicates an estimated value. The result was grearer than the detection limit, but less than the reporting limit 
"'" U Indicates the compound was analyzed for but not detected above the detection limit 

.,., 

X Lab-specific qualifier • must be fully described in case narrative and data summary package 

The above sample is reported on an "as received~ basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 
standard operating procedures. Please direct any questions to your Project Manager, Edie Kent. 

Reviewed by 
qy,.qfQ 
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Certificate of Analysis 

Company: Los Alamos National Labs 

Address: MS K497 ESH-18 
W atcr Quality & Hydrology 
Los Alamos, New Mexico 87545 Repon Date: September 10,2001 

Contact: Billy Tumey 

Project: Groundwater Page of 

Client Sample ID: GU01081BUCK2 
SampleiD: 47702003 

Proiect: LANL00701 
Client ID: LANL003 

Matrix: Ground Water 
Collect Date: 16-AUG-01 
Receive Date: 17-AUG-01 
Collector: Client 

Parameter Quallfler Result DL RL Units DF AnalystDate Time Batc:b Method 

Ion Chromatography Federal 

EPA 314.0 Perchlorate by IC 
Perchlorate U ND 0.958 4.00 ugiL 1 RWS 09/06101 1559 108098 

TRAACS Nutrieat Analysis Fed 

EPA JSJ./ Nitrogen, (N031N02 

Nitrogen, Nitrate/Nittite 0.790 0.0069 0.050 mgiL 1 nn.. 08124/01 1318 i05726 2 

The following Prep Methods were J?erfonned 

Method Description Analyst Date nme Prep Batch 

SW846 8330 PREP 8330 EXPLOSIVES BY HPLC Prep in liquid GMS 08121101 1000 105072 

The following Analytical Methods were performed 

Method Description Allalyst Comments 

EPA314.0 

2 EPA 353.1 

Notes: 
The Qualifiers in this report are defined as follows : 

** Indicates the analyte is a surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 
E Concentration exceeds instrument calibration range 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit 

U Indicates the compound was analyzed for but not detected above the detection limit 

X Lab-specific qualifier· must be fully described in case narrative and data summary package 

The above sample is Ieported on an "as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories. Inc. 

standard operating procedures. Please direct any questions to your Project Manager, Edie Kent 

Reviewed by 

------
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Company: 
Address: 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality & Hydrology 

Certificate of Analysis 

Los Alamos, New Mexico 87545 
Billy Tumey 

Report Date: September 10,2001 
Contact: 

Project: Groundwater 

Client Sample ID: 
SampleiD: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

GU01081BUCK7 
47702004 
Ground Water 
16-AUG-01 
17-AUG-01 
Client 

Page 

Proiect: LANL00701 
Client ID: LANL003 

-------------·---

of 

Parameter Qualifier Result DL RL Unl1s DF AnalystDate Time Batch Method 
-~-- --------------------------------------~---------Ion Chromatography Federal 

EPA 314.0 P~rchlorat~ by lC 
Perchlorate J 

TRAACS Nntrient Analysis Fed 

EPA 353.1 Nitrog~n, (N03/N02 
Nitrogen, Nitrate/Nitrite 

0.999 

1.42 

The following Prep Methods were perfonned 
Method Desc:riptioa 

0.958 

0.0069 

SW846 8330 PREP 8330 EXPLOSIVES BY HPLC Prep in liquid 

The following Analytical Methods were performed 
Method Descriptioa 

2 

Notes: 

EPA314.0 
EPA 353.1 

The Qualifiers in this report are defined as follows : 

• • Indicates the analyte is a surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 
E Concentration exceeds instrument calibration range 

4.00 ug/L 1 RWS 09/06101 1609 108098 

0.050 mg/L 1 THL 08124101 1318 105726 2 

Analyst Date Time Prep Bateb 

GMS 08/21/01 1000 105072 

Analyst Comments 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
U Indicates the compound was analyzed for but not detected above the detection limit 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 

The above sample is reported on an "as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 
standard operating procedures. Please direct any questions to your Project Manager, Edie KenL 

Reviewed by 

138 



-

, .. 

... 

.8ttcJli11~AI t/;/ 

Ftek/ .BL~/41 K 

Company: 
Address: 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality & Hydrology 

Certificate of Analysis 

Los Alamos, New Mexico 87545 
Billy Tumey 

Report Date: September 10,2001 

Contact: 

Project: Groundwater 

Client Sample ID: 
SamJ?le ID: 
Matnx: 
Collect Date: 
Receive Date: 
Collector: 

GUOI081BUCK1-FLD 
47702002 
Ground Water 
16-AUG-01 
17-AUG-01 
Client 

Page of 

Proiect: LANL00701 
Client ID: LANL003 

Parameter QuaHfler Result DL DF AllalystDate Time Batch Method 
------------~------~----
RL Units 

loo Chromatography Federal 

EPA 314.0 Perchlorate by IC 

Perchlorate U 
TRAACS Nutrient Allalysis Fed 

EPA 353.1 Nitrogen, (NOJIN02 
Nitrogen, Nitrate/Nitrite 

ND 

1.24 

The f!!l~& Prep Methods were pertormed 
Method Description 

0.958 

0.0069 

SW846 8330 PREP 8330 EXPLOSIVES BY HPLC Prep in liquid 

The foUowlng Analytical Methods were performed 

Method Description 

1 EPA314.0 

2 EPA353.1 

Notes: 
The Qualifiers in this report are defined as follows : 

** Indicates the analyte is a surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 
E Concentration exceeds instrument calibration range 

4.00 ug/L 1 RWS 09106101 1549 108098 

0.050 mg/L 1 Till.. 08n.4101 1318 105726 2 

Analyst Date TilDe Prep Batch 

--------------~~--------GMS OBn.l/01 1000 105072 

Allalyst Comments 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

U Indicates the compound was analyzed for but not detected above the detection limit 

X Lab-specific qualifier - must be fully described in case narrative and data summary package 

The above sample is reported on an Kas received" basis. 

Tilis data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 

standard operating procedures. Plcasc direct any questions to your Project Manager, Edie K.enl 
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,. QCSumma!I Reoort Date: September 10, 2001 

CUmt: Los Alamos National Labs Page 1 of 2 
...... 

MS K497 ESH-18 
Water Quality & HyclroiOCJ 

'"'h Los Alamos, New Mulco 

Contact: BmyTumey 
};;iiilf 

Workorder: 47702 

'1 Parmname NOM Samf!le Qual QC Units RPDIIJr. RECIIJr. R!!!8e Anlst Date Time 

..... Ion Chromatop-apby Fedenl 
Baa:b 108098 

~ ... QCll00078183 47476008 DUP 
Perchlorate u ND u ND Ui'/L N/A (+/-8.00) RWS 09/06/01 18:38 

... QC1l00078184 41702004 OUP 
Pert:hlorate J 0.999 u ND uJIL NIA" (+1-4.00) 09106101 16:19 

~·''Ill 
QC17.00078185 47562017 DUP 

,. 

Perchlorate u ND u ND ug/L NIA (+1-20.0) 09/06/01 19:57 

·"' 
QC1200078186 47173015 DUP 

Perchlorate ·U ND u ND u&IL N/A (+1-4.00) 09106/01 16:59 

QC1200078696 47788001 DUP 
"";;t Petchlorate u ND 0.996 ug/L NIA (+1-4.00) 09106101 12:41 

QCJ200078191 LCS 
""' Perchlorate so.o 49.8 ug/L 100 (9011Jr.-ll OIIJr.) 09106/01 12:11 

QC120007869S LCSD 
Perchlorate so.o 49.1 ua;IL 98 (0tjf,-2()4lf,) 09106101 12:21 

QC1200078182 MB 
'!WI Perchlorate u ND ug/L 09106/01 12:01 

QC17.00071187 47476001 PS 
Pen:hlorale so.o u ND 53.8 ug/L 108 (70'lll-130*) 09106101 18:48 

QC12000781S8 477020CM PS 

.. ,,~ Perdllorate 50.0 J 0.999 52.4 ug/L 103 (70··130'l&) 09106101 16:29 

QC12000'78119 47562017 PS 
Perchlorate so.o u NO 54.8 ug/L 110 (7Q4lf,-130'lll) 09106101 20:07 

·~ QC1200078190 47173015 PS 
Petehlorate 50.0 u ND 51.3 ug/L 103 (70~-130*) 09/06101 17:09 

.... QC1200078697 47718001 PS 
Perchlorate so.o u ND 51.1 uc/L 102 (70~-130'lll) 09106101 12:51 

"" TRAACS Nldrtalt Analysis Fed 

BalCh 105726 
:!..ill 

QC1200072128 47562017 DUP 
Nitrotzen. Nitrate/Nitrite 1.19 1.20 m&IL 1 " (+1-1.10) THL 08124101 13:18 

""' QC1200071130 4710'1C)C)6 ~ 
NI1r0p. Nitnle/Nitritl 1.41 1.41 lllfiL I ,. (+1-1.10) 

.... QC1200072132 47173015 DUP 
NitrOgen, Nitrate/Nitrite 0.430 J 0.430 maiL 0 " (+1-1.10) 

QC1200072127 LCS 
NitrOgen, Nitrate/Nitrite 1.00 0.990 mg/L 99 (8ltjf,-121'lll) 

"'" QC1200072126 MB 
NitrOgen, Nicrare/Nitrite J 0.010 maiL 

QC1200072129 47562017 PS 
NitrOgen, Nitrare/Nitrite 1.00 1.19 1.79 m&IL 60* (61~-134~) 

QC!200072131 47702004 PS 

NitrOgen, Nitrare/Nitrite 1.00 1.42 2.34 m&IL 92 (6ltjf,-1J4'11) 

QC!:Z00072133 47173015 PS 
Nitrogen, Nitrare/Nitrite 1.00 0.430 1.31 m&IL 88 (61tjf,-134~) 

.. 
,,. 

"'" 

""' 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

GU01081BUCK1 
"' Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

-
'M 

~"' 

,,., 

""' 
401 

-

Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No.: 47702 

Matrix: (soil/water) WATER Lab Sample ID: 47702001 

Sample wt/vol: 770.0 (g/ml) ML Lab File ID: EX2H2210 

Level: (low/med) LOW Date Received: 08/17/01 

% Moisture: decanted: (Y/N) Date Extracted:OB/21/01 

Concentrated Extract Volume: 1. 60 (ml) Date Analyzed: 08/22/01 

Injection Volume: 0.100(mL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-35-4---------1,3,5-Tr~nitrobenzene 
99-65-0---------1,3-Dinitrobenzene 
98-95-3---------Nitrobenzene 
479-45-8--------Tetryl 
118-96-7--------2F4,6-Trinitrotoluene 
35572-78-2------2-Arnino-4,6-dinitrotoluene 
19406-51-0------4-Amino-2,6-dinitrotoluene--
121-14-2--------2,4-Dinitrotoluene --
606-20-2--------2,6-Dinitrotoluene 
88-72-2---------2-Nitrotoluene 
99-99-0---------4-Nitrotoluene 
99-08-1---------3-Nitrotoluene 

FORM I SV-1 

Q 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
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... 

-

1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

GU01081BUCK2 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 47702 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

770.0 (g/ml) ML 

LOW 

Lab 

Lab 

Date 

Sample ID: 47702003 

File ID: EX2H2212 

Received: 08/17/01 

% Moisture: decanted: (Y /N) _ Date Extracted:OS/21/01 

Concentrated Extract Volume: 1.60(ml) Date Analyzed: 08/22/01 

Injection Volume: 0.100(mL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-35-4---------1,3,5-Trl.nitrobenzene 
99-65-0---------1,3-Dinitrobenzene 
98-95-3---------Nitrobenzene 
479-45-8--------Tetryl 
118-96-7--------2,4,6-Trinitrotoluene 
35572-78-2------2-Amino-4,6-dinitrotoluene 
19406-51-0------4-Amino-2,6-dinitrotoluene== 
121-14-2--------2,4-Dinitrotoluene 
606-20-2--------2,6-Dinitrotoluene 
88-72-2---------2-Nitrotoluene 
99-99-0---------4-Nitrotoluene 
99-08-1---------3-Nitrotoluene 

FORM I SV-1 

Q 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

GU01081BUCK7 
Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A Case No.: N/A 

Contract: N/A 

SAS No.: N/A SDG No.: 47702 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

770.0 (g/ml) ML 

LOW 

Lab 

Lab 

Date 

Sample ID: 47702004 

File ID: EX2H2215 

Received: 08/17/01 

% Moisture: decanted: (Y/N) __ _ Date Extracted:OS/21/01 

Concentrated Extract Volume: 1.60(ml) Date Analyzed: 08/23/01 

Injection Volume: 0.100{mL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-35-4---------1,3,5-Trin~trobenzene 
99-65-0---------1,3-Dinitrobenzene 
98-95-3---------Nitrobenzene 
479-45-8--------Tetryl 
118-96-7--------2,4,6-Tr1nitrotoluene 
35572-78-2------2-Amino-4,6-dinitrotoluene 
19406-51-0------4-Amino-2,6-dinitrotoluene--
121-14-2--------2,4-Dinitrotoluene --
606-20-2--------2,6-Dinitrotoluene 
88-72-2---------2-Nitrotoluene 
99-99-0---------4-Nitrotoluene 
99-08-1---------3-Nitrotoluene 

FORM I SV-1 

Q 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
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lB 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

&tcf/n,9N #:; 
RuD Bt'A7VK 

EPA SAMPLE NO. 

GU01081B 
UCK1-FLD 

., Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No.: 47702 

-.. Matrix: (soil/water) WATER Lab Sample ID: 47702002 

.• 

... 

... 

-

Sample wt/vol: 

Level: (low/med) 

770.0 (g/ml) ML 

LOW 

Lab File ID: EX2H2211 

Date Received: 08/17/01 

% Moisture: decanted: (Y /N) Date Extracted:08/21/01 

Concentrated Extract Volume: 1. 60 (ml) Date Analyzed: 08/22/01 

Injection Volume: 0.100(mL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-35-4---------1,3,5-Trinitrobenzene 
99-65-0---------1,3-Dinitrobenzene 
98-95-3---------Nitrobenzene 
479-45-8--------Tetryl 
118-96-7--------2,4,6-Trinitrotoluene 
35572-78-2------2-Amino-4,6-dinitrotoluene 
19406-51-0------4-Amino-2,6-dinitrotoluene== 
121-14-2--------2,4-Dinitrotoluene 
606-20-2--------2,6-Dinitrotoluene 
88-72-2---------2-Nitrotoluene 
99-99-0---------4-Nitrotoluene 
99-08-1---------3-Nitrotoluene 

FORM I SV-1 

Q 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
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GENERAL ENGINEERING LABORATORIES 
Meeting today"s need~ wirh a vision for tomorrow. 

Certificate of Analysis 

Company : Los Alamos National Labs 

Address: MS K497 .ESH-18 
Water Quality & Hydrology 

Los Alamos, New Mexico 87545 

Billy Tumey 

Rcpon Date: September 10, 2001 

Contact: 

Project: Groundwater 

Client Sample ID: 
SarnpleiD: 
Mattix: 
Collect Date: 
Receive Date: 
Collector: 

GU01081BUCK1 
47702001 
Ground Water 
16-AUG-01 
17-AUG-01 
Client 

Proiect: LANL00701 
Client ID: LANL003 

Page 1 of 2 

Parameter QuaUfter Result TPU Units DF Analysd)ate Time Batch Mtd.. 

Rad Alpha Spec 

Alphaspec U, liquid 
Uranium-233/234 
Uranium-235/236 
Uranium-238 

RadGasFiow 

GFPC, Sr90, liquid 
Strontium-90 

3.49 
0.144 

2.07 

-0.16 

The rollowing Prep Methods were performed 

0.0377 
0.0258 

0.042 

0.215 

0.269 
0.0251 

0.168 

0.0819 

0.100 
0.100 
0.100 

0.200 

pCiJL 
pCi/L 
pCiiL 

pCi/L 

HOTl 09/05/01 2049 107157 1 

LOMl 09/01/01 1220 104612 2 

Method Desaiption Allalyst Date Time Prep Batch 

---------------------------------------
SW846 8330 PRE 8330 EXPLOSIVES BY HPLC Prep in liquid GMS 08121/01 1000 105072 

The followiag Analytical Methods were performed 

Method Desc:rlptl.on 

DOE F.ML HASL 300 

2 EPA905.0 

Notes: 
The Qualifiers in this report are defined as follows : 

•• Indicates the analytc is a surrogate compound. 

< Actual result is less than amount reported 
> Actual result is greater than amount reported 
E Concentration exceeds instrument calibration range 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limil 

U Indicates the compound was analyzed for but not detected above the detection limit 

X Lab-specific qualifier- must be fully described in case narrative and data summlli)' package 

The above sample is reported on an "as received" basis. 

This data report has been prep81e4 and reviewed in accordance with Gena:al, Engineering Laboratories, Inc. 

standaid'bperafing procedw'e~.'Pl!!l.Se atrc!Ctanfquestions to your Project Manager, EJic: K.:nl. 

P 0 Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(SI41)'i'ii\.R171•F'AY(R41)71\h-117!1 
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L/JB ~lic4TC-

GENERAL ENGINEERING LABORATORIES 

Meeting today '.f needs with a vision for tomorrow. 

Ofent: Los Alamos National Labs 

MS K497 ESR-18 

QCSummary Reuort Date: September 10,2001 

Page loll 

Contact: 

Water QuaUty & RydroiOI)' 

Los Alamos, New Mexico 

BWyTunley 

Worllorder. 4'7702 

Pal"D11181De 
NOM SliD~ QUill ~ Ualaa RPD~ REC~ 

biAJplla&p.c • B ttci\K~I9-Itl tF/ LAB Du_pL ic,ATE/ • 

Baaeb 107\57 

QC1200a7S6tl •1702001 OOP 

Uraaium-2331234 
3.49 3.75 pCiiL 7 

TPU: 0.269 0.285 

Ul'lllium-2351236 
0.144 0.108 pCVL 29" 

TPU: 0.0251 0.0222 

Ul'lllillm-l31 
2.(11 2.09 pCiiL 1 

TPU: O.H:il 0.169 

QC\200075649 LCS 

Ul'lllium-2331234 
.5.23 pCiiL 

TPU: 
0.531 

Unnium-23.51236 
0.1.54 pCiiL 

TPU: 
0.0.544 

Uranium-238 
6.12 

5.86 pCiiL 96 

TPU: 
o..sss 

QC1200075647 MB 

Uraaium-2331234 
0.0218 pCiiL 

TPU: 
0.0121 

Uranium-2351236 
0.0()73 pCiiL 

TPU: 
0.00.519 

Unmium-238 
0.0109 pCiiL 

TPU: 
0.00818 

JbdG•llew 
Blldl 1~12 

QC12000691&S 47!562017 DUP 

Strontium-90 

13.5 pCiiL 

TPU: 
1.90 

QC\200069111 LCS 

Sttontium-90 20-' 
19.1 pCiiL 93 

TPU: 
2.99 

QC12000691M MB 

Stroo&ium-90 
-0.006 pCiiL 

TPU: 
0.0601 

QC\200069186 47S62017 MS 

Strontium-90 
116 

132 pCiiL 103 

TPU: 
20.1 

Notes: 
The Qualifiers in chis report are defmed as follows: 

•• lndic:a&c$lbe aoal}lfe is a sunopte COD!pOIIIId. 

< Actull resuk is less !han atnOUD1 reported 

> Actual result is pater tbiD IIIIOUIIt repartecl 

E Cooceaualion exceeds insuument calilnia:l rmp 

P 0 Box30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(SI41\'i'iji;.SI1'71 el"o" fSI41\'Jjl\jli.11'711 

Range Allllt Date Time 

(041-~) HOTl 09.105101 20:49 

(+1-0.100) 

(a..:W.) 

(7.5 .... 12.5 .. ) 0910610109:.57 

(7.5 .... 12.5 .. ) 

(7.5 .... 12.5 .. ) 

09105/01 20:49 

(0'!11-20..) :.OMl 09101/01 12:12 

{75 .. ·12.5 .. ) 09103101 12:25 

0910110112:12 

(75"-12.5 .. ) 09103101 12:25 

; . ,. 

7' 

207 



-
... 

Company: 
Address: 

GENERAL ENGINEERING LABORATORIES 
Meeting today'., needs with a vision for tomorrow. 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality & Hydrology 

Certificate of Analysis 

Los Alamos, New Mexico 87545 
Billy Turney 

Report Date: September 10, 2001 

Contact: 
Project: Groundwater 

Client Sample ID: 
SampleiD: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

GU01081BUCK2 
47702003 
Ground Water 
16-AUG-01 
17-AUG-01 
Client 

Proiect: 
ClientiD: 

LANL00701 
LANL003 

Page 1 of 

Parameter Qualifier Result TPU Units DF ADalystDate Tbne Batch Mtd. 

Rad Alpha Spec 

AlphasfnC U, liquid 
Uranium-2331234 
Uranium-2351236 
Uranium-238 

RadGasnow 
GFPC, Sr90, liquid 
Strontium-90 

92.6 
4.70 
73.7 

0.133 

The following Prep Methods were perfonnecl 

0.141 
0.0221 
0.0753 

0.1$1 

6.99 
0.402 
5.57 

0.0598 

0.100 
0.100 
0.100 

0.200 

pCiiL 
pCiiL 
pCiiL 

pCiiL 

HOTl 09/05101 2049 107I57 I 

LOMl 09/01101 1220 104612 2 

Method Description Analyst Date Time Prep Batch 

SW846 8330 PRE 8330 EXPLOSIVES BY HPLC Prep in liquid 

The following Analyti~ Methods were performed 

Method Description 

I DOE EML HASL 300 

2 EPA905.0 

Notes: 
The Qualifiers in this report are defined as follows : 

** Indicates the analyte is a surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 
E Concentration exceeds instrument calibration range 

OMS 08121/01 1000 105072 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

U Indicates the compound was analyzed for but not detected above the detection limit 

X Lab-specific qualifier. must be fully described in case narrative and data summary package 

The above sample is reported on an "as received" basis. 

This data report bas been prepared and reviewed in accordance with General Engineering Laboratories, Inc . 

standard operating piVCedures. Please direct !UlY questions to your Project Manager, F.die Kent. 

)1.-1·~ 
Reviewed by 

.... 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

IIIA'l\ <<J; 111 '71 al:'<>v (QA'l\ '7J;k 11711 
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Company: 
Address: 

Contact: 

Project: 

GENERAL ENGINEERING LABORATORIES 

Meeting today's needs with a vision for tomorro~<.~ 

Los Alamos National Labs 

MS K497 ESH-18 
Water Quality & Hydrology 
Los Alamos. New Mexico 8754S 
Billy Turney 
Groundwater 

Client Sample ID: 
Sample 10: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

Certificate of Analysis 

GU01081BUCK7 
47102004 
Ground Water 
16-AUG-01 
17-AUG-01 
Oient 

Proiecti'D· 
Client : 

Report Date: September 10, 2001 

LANL00701 
LANL003 

Page 1 of 

PllrlUDeter Qualifier Result TPU Units DF Analystl>ate Time Batch Mtd. 

RadGasFlow 

GFPC, Sr90, liquid 
Strontium-90 -0.0114 0.1S9 0.0578 0.200 pCiiL LOMI 09/01/01 1212 104612 1 

The followlq Prep Methods were performed 

Method Dtseriptioa Analyst Date Time Prep Batch 

SW846 8330 PRE 8330 EXPLOSIVES BY HPLC Prep in liquid GMS 08121/01 1000 10S072 

The foUowlng Analytical Methods were~=;.:;;;ormed==------------------------
-------

Method Descrlpdon 

EPA90S.O 

Notes: 
The Qualifiers in this report are defined as follows : 

** Indicates the analyte is a surrogate compound. 

< Actual result is less than amount reported 
> Actual result is greater than amount reported 

E Concentration exceeds instrument calibration range 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

U Indicates the compound was analyzed for but not detected above the detection limit 

X Lab-specific qualifier- must be fully described in case narrative and data summary package 

The above sample is reported on an ~as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 

standard operating procedures. Please direct any questions to your Project Manager, Edie Kent 

Reviewed by 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

IOA'l\ CCI.: 01 71 • J;.,v IOA'l\ 7/,;/,;_11 '712 

,. 
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Company: 
Addrcu: 

GENERAL ENGINEERING LABORATORIES 

Los Alamos National Labs 

MS K497 ESH-18 

Water Quality & Hydrology 

Meeting today 's needs with a vision for tomorrow. 

Certificate of Analysis 

Contact: 

Project: 

Los Alamos, New Mexico 87545 

Billy Turney 

Groundwater 

Report Date: September 24, 2001 

Page 1 or" 1 

Client Sample ID: GU01081BUCK7 
49172001 
Ground Water 
16-AUG-01 
19-SEP-01 

Proiect_ LANL00701 
Client ID: LANL003 

SantJ?leiD: 
Matrix: 
Collect Date: 
Receive Date: 
Collector. 

Client 

Parameter 
DL TPU RL Units DF Aoalyst:Date Time Batch Mtd. 

Rad Alpha Spec 

Alplwspec U, Liquid 
Uranium-2331234 
Uranium-2351236 
Uranium-238 

5.12 
0.113 

1.76 

The followtug Allalydcal Methods were performed 

Method Desc:ripdoll 

DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defmed as follows : 

•• Indicates the analyte is a surrogate compound. 

< Actual result is less than amount reported 

> Actual result is greater than amount reported 

E Concentration exceeds instrument calibration range 

0.0232 
0.0185 
0.0232 

0.378 
0.019 
0.141 

0.100 
0.100 
0.100 

pCi/L 
pCi/L 
pCiiL 

J Indicates an estimated value. The result was greater than the detection limit. but less than the reporting limit 

U Indicates the compound was analyzed for but not detected above the detection limit 

X Lab-specific qualifier • must be fully described in cue 'narrative and data summary package 

The above sample is reported on an •as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories. Inc. 

standard operating procedures. Please direct any questions to your Project Manager, Edie Kent 

Reviewed by 

P 0 Box. 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-1178 

0 Ptillted on recycled papoor. 

SWM 09nt/01 1825 110579 1 
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GENERAL ENGINEERING LABORATORIES 

Muring today's needs with a vision for tomofrow. 

Client : Los Alamos National Labs 

MS K497 ESH-18 

QCSummary ReDOrt Date: September l4, 2001 

Pa1• 1 of 1 

Water Quality & HyclroiOSY 

Los Alamos, New Mako 

Contact: Billy Turney 

Workorder: 49172 

Pammame NOM Sample Qual QC Units RPD~ REC~ 

Rad Alpfla Spec 
B au:h 11om •..Budr¥JM #7 L/Ja /)ufl.cA~ • 

QC1200084203 49172001 DUP 

Ura.aium-2331234 

Utanium-2.3S/236 

TPU: 

TPU: 

5.12 
0.378 
0.113 
0.019 

5 .. 01 pCiiL 2 

0.369 
0.149 pCiiL 28 A 

0.022.5 

Ranae ADist Date Time 

(0 .. ·20'lll) SWM 09121101 18:25 

(+1..0.100) 

( --~u-~1K·~~~n~
8

~--ttc~r-----------~~----~~~------~~---------------------------------
-----~1.76 1.68 pCiiL 5 (0~2~) 

TPU: 0.141' . 0.135 

I 
Uraaium-2331234 

3.40 pCiiL (75~·125~) 

TPU: 0.263 

Ura.aium-2351236 
0.674 pCiiL (75'lfi..12S'lf>) 

TPU: 0.067 

Ura.aium-238 4.08 3.23 pCiJL 79 (7SCJ&..125'lf>) 

TPU: 0.251 

QC!2000842.01 MB 

Uranium-2331234 
0.0242 pCiiL 

TPU: 0.00984 

Ur:mium-2351236 
-0.00809 pCiJL 

TPU: 0.00606 

Uranium-238 
0.00 pCiiL 

TPU: 1.00 

Notes: 
The Qualifiers in this report are de&ed as follows: 

•• Indicates ~ aoalyte is a surroaatc compolllld. 

< AciWll result is less thaD IDIOIIIIl reported 

> Actual result is greater tbllliiDOUilt reponed 

E Coaceolralioa exceeds iaslrWIIeDt Rb"bnnioa IIDP 

J Indicates an estimalecl vatu. The ruu.lt wu p:aaer IbiD tbc detec:tioD limil. but less than the reponiD( limit. 

U Indicates the compouod wu aulyz~ for but not dctec:ted lbovc tbc dctectioo limit 

X Lab-specific qualifier- must be 1UUy described iD cue DID'alive and data summary paclcap 

N/ A indicates that spilce recovery limits do not apply whea samp\e COftCei\IRtioa exceeds spike coac. by a facror of 4 or-.. 

" The Relative Percent Difference (lU'D) obtailwl from the SIIDpll duplicate (DUP) is evaluated qliDst the ~ crireria when 1M 

s31llple is greater than five times (5X) the cootnct requiml detec:tion limir (RL). In cases wben either the sample or duplicate value 

is less than 5X the RL, a conttollimit of +1- the RL is used to cvaluarc rbe DUP resulL 

For PS, PSD, and SDn. T ~ults, the values listed 1ft tbc DICU1IRCl amouD11, not final conceolr&doas. 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savaae Road • 29407 

(843) SS6-8171 • Fax (843)766-1178 

0 l'rintccl on rccycle4 pap.:r. 
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GENERAL ENGINEERING LABORATORIES 
Meeting today 's needs with a vision for tomorrow. 

Certificate of Analysis 

Company: 
Address: 

Contact: 

Project: 

Parameter 

Rad Alpha Spee 

Alpluupec U, liquid 
Uranium-2331234 
Uranium-2351236 
Uranium-238 

Rad Gas Flow 

GFPC. Sr90, liquid 
Sttontium-90 

Los Alamos National Labs 
MS K497 ESH-18 
W atCf Quality & Hydrology 
Los Alamos, New Mexico 87545 
Billy Tumey 

Groundwater 

Client Sample ID: 
SampleiD; 
Matrix: 
Collect Date; 
Receive Date: 
Collector: 

QualUler Result 

-0.0073 
-0.011 
0.0073 

-0.0437 

The followlna Prep Methods were performed 

Method Description 

SW846 8330 PRE 8330 EXPLOSNES BY HPLC Prep in liquid 

GU01081BUCK1-FLD 
47702002 
Ground Water 
16-AUG-01 
17-AUG-01 
Client 

0.0579 
0.061 

0.0478 

0.181 

TPU 

0.0137 
0.0142 
0.0127 

0.0661 

Analyst 

GMS 

0.100 
0.100 
0.100 

0.200 

Date 

Repon Date; September 10, 2001 

Page 1 of 

Proiect: LANL00701 
Client ID: LANL003 

UDits 

pCi/L 
pCiiL 
pCi/L 

pCi/L 

DF AnalystDate Time Batch Mtd. 

HOT1 09/05/01 2049 107157 1 

LOMI 09/01/01 1220 104612 2 

Time Prep Batch 

08121/01 1000 105072 

""' The foUowina ADaJyt.tcal Methods were performed 

"""' 
Method Description 

1 DOE EML HASL 300 

2 EPA905.0 

Notes: 
The Qualifiers in this report are defmed as follows : 

** Indicates the analyte is a surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 
E Concentration exceeds instrument calibration range 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

U Indicates the compound was analyzed for but not detected above the detection limit 

X Lab-specific qualifier - must be fully described in case narrative and data summary package 

The above sample is reported on an "as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 

standard operating procedu~s. Please di~~ any questions to your Project Manager, Edie Ken_!. . 

Reviewed by 

', 
.1' 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

fR.i':l\ <;<;(,_!11'71 el',.v (R.i':l\ '7(,(,_J17R 
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ATTACHMENT 2.0 

ANALYTICAL REPORTS 

E.S. BABCOCK & SONS, INC. 
RIVERSIDE, CA 

BUCKMAN WELLS #1, #2, #7 

PERCHLORATE 

SAMPLE DATE: AUGUST 16, 2001 

... 



... 

"" 

ESTABLISHED 1906 

E.S. BABCOCK 
& SONS, INC. 

Environmental Laboratory Certification #1156 

6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 

PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

Client I .D.: 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01081 BUCK1 
LANL 

grndwater 

Result 

ND ug/L 

Method 

EPA 314.0 

~ Page: 1 of 
~ab No. : L88699- 001 

Date Reported: 08/29/2001 

Collected By: RB 
Date: 08/17/2001 
Time: 0945 

Submitted By: Fed Ex 
Date: 08/17/2001 
Time: 0910 

RL MDL 

4 • 2. 

Date I 
Analyst 

010824/KO 

ND = None detected at MDL (Method Detection Limit). RL & MDL units same as result. 

J=Trace(Less than RL, above MDL), value estimated 

cc: 

E B Project Reviewer 
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E.S. BABCOCK 
& SONS, INC. 

Environmental Laboratory Certification #1156 
6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 
PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

Client I .D.: 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01081 BUCK2 
LANL 

grndwater 

Result 

ND ug/L 

babP~~~~ ····•ta~:9~-oo4 
Date Reported: 08/29/01 

Collected By: RB 

Method 

Date: 08/17/01 
Time: 1140 

Submitted By: Fed Ex 
Date: 08/17/01 
Time: 0910 

RL 
Date I 
Analyst 

EPA 314.0 16. 010827/KOS 

ND = None detected at RL (Reporting Limit). RL units same as result. 

J=Trace(Less than RL, above MDL), value estimated Perchlorate sample diluted 4X due to 
·"' matrix. MDL not adjusted for dilution. 

cc: 



-

-

ESTABLISHED 1906 

E.S. BABCOCK 
&SONS, INC. 

Environmental Laboratory Certification #1156 

6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 

PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

Client I .D.: 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01081 BUCK7 
LANL 

grndwater 

Result 

ND ug/L 

Method 

EPA 314.0 

~ Page: 1 of 
~ab No.: L88699-003 

Date Reported: 08/29/2001 

Collected By: RB 
Date: 08/17/2001 
Time: 1045 

Submitted By: Fed Ex 
Date: 08/17/2001 
Time: 0910 

RL MDL 

4. 2. 

Date I 
Analyst 

010824/KO 

ND = None detected at MDL (Method Detection Limit). RL & MDL units same as result. 

J=Trace(Less than RL, above MDL), value estimated 

~c: 
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ESTABLISHED 1906 

E.S. BABCOCK 
& SONS, INC. 

Environmental Laboratory Certification #1156 

6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 

PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

Client I .D.: 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01081 BUCK1-FLD 
LANL 

grndwater 

Result 

ND ug/L 

Method 

EPA 314.0 

c Page: 1 of 
~ab No.: L88699-002 

Date Reported: 08/29/2001 

Collected By: RB 
Date: 08/17/2001 
Time: 0945 

Submitted By: Fed Ex 
Date: 08/17/2001 
Time: 0910 

RL MDL 

4. 2. 

Date I 
Analyst 

010824/KO 

ND = None detected at MDL (Method Detection Limit). RL & MDL units same as result. 

J=Trace(Less than RL, above MDL}, value estimated 

cc: 
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ATTACHMENT 3.0 

ANALYTICAL REPORTS 

UNIVERSITY OF MIAMI 
TRITIUM LABORATORY 

MIAMI,FL 

BUCKMAN WELLS #1, #2, #7 

TRITIUM 

SAMPLE DATE: AUGUST 16, 2001 



Distribution: 

TRITIUM LABORATORY 

Data Release #01-099 
Job # 1525 

September 20, 2001 

LOS ALAMOS NAriONAL LABORATORY 
TRITIUM SAMPLES 

Purchase Order 13004-001-00-SH 

James D. Ha 
sistant Research Professor 

William R. Turney 
University of California, LANL 
MS K497 
Los Alamos, New Mexico 87545 

Rosenstiel School of Marine and Atmospheric Science 
Tritium Laboratory 

4600 Rickenbacker Causeway 
Miami, FL 33149-1098 
Phone: (305) 361-4100 

Fax: (305) 361-4112 
email: tritium@rsmas.miami.edu 



... 

Revised 17 July 2001 

GENERAL COMMENTS ON TRITIUM RESULTS 

Tritium Scale 

Tritium concentrations are expressed in TU, where 1 TU indicates a Tritium/Hydrogen ratio of 10-18
• The values refer to the tritium scale of U.S. National Institute of Science and Technology (formerly NBS), and based on their tritium water standard #4926. Age corrections and conversions are made using the 

half-life of 12.43 years, i.e., A= 5.576% year-1
• In this scale, 1 TU is 7.088 dpm/kg H20, or 3.193 pCi/kg H20, or 0.1181 Bq/kg H20 (Bq = disint/sec). 

TU values are calculated for the date of sample collection, REFDATE in the table, as provided by the submitter. If no such date is available, the date of the sample's arrival at our laboratory is used. 
The stated errors, eTU, are one standard deviation (1 sigma), including all conceivable contributions. In the table, QUANT is the quantity of sample received, and ELYS is the amount of water taken for electrolytic enrichment. DIR means direct run (no enrichment) . 
Remark: A revised value for the half-life, 12.32 years, has recently been recommended by the International Atomic Energy Agency. The use of this number (instead of 12.43 years) would ,in practice, only affect the conversion of dpm to TU, and the correction would amount to 0.9 % in reported TU-values. This is insignificant since our reported values carry 1 sigma uncertainties of 3 % or more. We are, therefore, NOT changing our reporting standard for the time being. (It is interesting to note that before 1982 the recommended value was 12.26 years) 

Very low tritium values 

In some cases, negative TU values are listed. Such numbers can occur because the net tritium count rate is, in principle, the difference between the count rate of the sample and that of a tritium-free sample (background count or blank sample). Given a set of "unknown" samples with no tritium, the distribution of net results should become symmetrical around 0 TU. The negative values are reported as such for the benefit of allowing the user unbiased statistical treatment of sets of the data. For other applications, 0 TU should be used. 

Additional information 

Refer to Services Rendered (Tritium), Section II.B, in the "Tritium Laboratory Price Schedule; Procedures and Standards; Advice on Sampling", at our Web-site 
www.miami.rsmas.edu/groups/tritium. 

Tritium efficiencies and background values are somewhat different in each of the nine counters and values are corrected for cosmic ray intensity, gas pressure and other parameters. For tritium, the efficiency is typically 1.00 cpm per 100 
TU (direct counting). At SOx enrichment, the efficiency is equivalent to 1.00 cpm per 2.4 TU. The background is typically 0.3 cpm, known to about ± 0.02 cpm. Our reported results include not only the Poisson statistics, but also other experimental uncertainties such as enrichment error, etc. 

End 
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Client: LOS ALAMOS NATIONAL LAB - BEERS Pur. Order: 13004 7C18/W5R5 1802 
Recvd 01/08/13 Contact: Bob Beers, 505/667-7969 
Job# 1525 ESH-18, MS K497 (F) 665-9344 
Final 01/09/19 Los Alamos, NM 87545 

Cust LABEL INFO JOB.SX REFDATE QUANT ELYS TU eTU 

LANL-BEERS- UU01081G10W 1525.01 010808 1000 275 9.8 0.3 
LANL-BEERS- UU01081G1RG 1525.02 010808 1000 238 -0.03* 0.09 
LANL-BEERS- UU01082G1RG 1525.03 010808 1000 275 0.05 0.09 (j) LANL-BEERS- UU0108BUCK1 1525.04 010816 1000 276 0.00 0.09 (j) LANL- BEERS- UU01081BUCK1-FLD 1525.05 010816 1000 275 0.35* 0.09 

~LANL-BEERS- UU01081BUCK7 1525.06 010816 1000 275 0.07*r 0.09 
LANL-BEERS- UU01081BUCK2 1525.07 010816 1000 275 -0.06 o .. 09 -------------------------------------------------------------------------------* Average of duplicate runs 
r RERUN in progress 

(j) .Btd(mml #::; 
@ .guc.(')')JhJ #J r!&LDBbW!) 

@ .8t~ofm19N #7 
~ 3~/W "112._ 
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Los Alamos 
NATIONAL LABORATORY 

Los Alamos National Laboratory 

Los Alamos, New Mexico 87545 

Ms. Marlene Sundheimer 

Water Division Director 

City of Santa Fe 
801 West San Mateo 
Santa Fe, New Mexico 87504 

Date: December 21, 2001 

In Reply Refer To: ESH-18/WQ&H:01-418 

Mail Stop: K497 

Telephone: (505) 667-7969 

·"' SUBJECT: DRINKING WATER QUALITY, BUCKMAN WATER SUPPLY WELLS 

"" 

"'" 
~~ 

""' 

"" 
->>14 

,.., 

.... 

Dear Ms. Sundheimer: 

On October 31, 2001, your staff escorted personnel from Tech Law, a subcontractor to the 

Environmental Protection Agency (EPA) Region 6, and personnel from Los Alamos National 

Laboratory (Laboratory) during the sampling of Buckman Water Supply Well Nos. 1, 2, 3, 4, 6, 7, 

and 8 (Note: Buckman Well No.5 was out-of-service at the time of sampling). Duplicate samples 

were collected by EPA and the Laboratory in coordination with you and your staff. Samples were 

submitted to the following analytical laboratories for analysis: 

• General Engineering Laboratories (GEL), Inc., Charleston, SC, for general water chemistry, 

nitrate/nitrite, perchlorate, high explosives (HE), Sr-90, and isotopic uranium; 

• E.S. Babcock & Sons (Babcock), Riverside, CA, for perchlorate; 

• University of Miami's Tritium Laboratory, Miami, FL, for low-level tritium; 

• Acculabs, Inc., Golden, CO, for perchlorate; and 

• Los Alamos National Laboratory, Chemistry Division, Isotope and Nuclear Chemistry Group 

(C-INC), for isotopic uranium. 

The attached Tables .1.0, 2.0, and 3.0 summarize these analytical results and Attachments 1.0 

through 5.0 are copies of the analytical reports. The general chemistry data.requested by your staff 

has been provided in Attachment 1.0. A discussion of the nitrate/nitrite, perchlorate, HE, tritium, Sr-

90, and uranium results follows. 

Nitrate/Nitrite 
Analytical results for nitrate/nitrite (a5 nitrogen) are: 

• Buckman No. 1 1.13 mg/L 

• Buckman No. 2 1.18 mg/L 

• Buckman No. 3 1.60 mg/L 

• Buckman No. 4 1.40 mg/L 

• Buckman No. 6 1.50 mg/L 

• Buckman No. 7 1.55 mg/L 

• Buckman No. 8 0.62 mg/L 



... 

"'' 

Ms. Marlene Sundheimer 

ESH-18/WQ&H:O 1-418 
- 2 - December 21, 200 I 

The above results are consistent with the nitrate/nitrite results obtained from Buckman Well Nos. 1, 

2, and 7 collected on August 16, 2001. 

''"' Perchlorate 

For quality assurance purposes, duplicate samples from Buckman Well Nos. 1, 2, 3, 4, 6, 7, and 8 

were submitted to three different laboratories for perchlorate analysis: GEL, Babcock, and Acculabs. 

The analytical results are summarized below. 

GEL Results Acculabs Results Babcock Results 

• Buckman No. 1 u 0.26J ppb Nondetect 

• Buckman No. 1 dupe Nondetect NA NA 

• Buckman No. 2 u Nondetect Nondetect 

• Buckman No. 3 Nondetect Nondetect Nondetect 

• Buckman No. 4 Nondetect Nondetect Nondetect 

• Buckman No. 4 dupe NA NA Nondetect 

• Buckman No. 6 Nondetect Nondetect Nondetect 

• Buckman No. 7 Nondetect Nondetect Nondetect 

• Buckman No. 8 u 0.25J ppb Nondetect 

• Buckman No. 8 dupe u NA NA 

A discussion of these results follows: 

• GEL. All GEL perchlorate results were reported as nondetect with the exception of estimated 

detections (J flag) at Buckman Well Nos. 1, 2, and 8. However, an independent validation of the 

GEL results by Analytical Quality Associates (AQA), Inc., Albuquerque, NM, discovered 

perchlorate in an associated blank sample. As a result, the GEL perchlorate results for Buckman 

Well Nos. 1, 2, 8, and 8-dupe were qualified by AQA as U or nondetect. 

As you may recall, GEL reported an estimated detection for perchlorate at Buckman Well No.7 

from the August 16th sampling event (estimated detection of0.999J ppb). No perchlorate was 

detected in Buckman Well No. 7 by GEL during this sampling event. 

In response to a Department of Energy (DOE) audit, GEL has recommended that their current 

Method Detection Limit (MDL) for perchlorate of0.958 ppb be raised to 4 ppb. GEL's 

recommendation is based upon their discovery that significant random variations in background 

(i.e., noise) are leading to the reporting of periodic false positives. In January 2002, the DOE 

will initiate an effort to formally adopt a 4 ppb MDL for perchlorate by ion chromatography 

under 40CFR 136. 

• Acculabs. All Acculabs perchlorate results were reported as nondetect with the exception of two 

estimated detections at Buckman Well Nos. 1 and 8. These detections were reported as 

estimated (J flag) because the sample results were less than Acculabs' RL of0.50 f.lg/L, but 

greater than their MDL of 0.25 J..lg/L. It should be noted, however, that Acculabs reported a 

nondetect result for a duplicate sample submitted by EPA from Buckman Well No. 1. 



Ms. Marlene Sundheimer 
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Acculabs claims to achieve a lower detection limit than GEL and Babcock by using a new, 

experimental analytical method, LC/MS/MS (liquid chromatography/mass spectrometry/mass 

spectrometry). Other work we have done with spiked samples submitted to Acculabs suggests 

their RL and MDL may be optimistically low. Because it is so new, EPA has not approved 

LC/MS/MS for perchlorate analysis. GEL and Babcock use the EPA approved method, ion 

chromatography. Because the two estimated detections (0.261 ppb and 0.251 ppb) are so close to 

the MDL, the uncertainty associated with these measurements is very high. 

• Babcock. All Babcock perchlorate results were reported as nondetect. Babcock's RL is 4 ppb 

and their MDL is 2 ppb. 

In summary, following data validation, all GEL and Babcock results were nondetect for perchlorate 

at Buckman Well Nos. 1, 2, 3, 4, 6, 7, and 8. Acculabs reported an estimated detection at Buckman 

Well No. 1 (0.261 ppb), but that result conflicts with the nondetect result received by the EPA at the 

same location. The estimated detection at Buckman Well No.8 (0.251 ppb) is right at Acculabs's 

MDL of 0.25 ppb resulting in a very high level of uncertainty and an inconclusive result. 

High Explosives (HE) 
Samples from Buckman Well Nos. 1, 2, 3, 4, 6, 7, and 8 were submitted to GEL for HE analysis. 

None of the 14 HE compounds.analyzed for were detected in any of the samples at concentrations 

greater than GEL's Method Detection Limit (MDL). The results were confirmed through data 

validation. 

Tritium 
No tritium was detected in any of the samples collected from Buckman Well Nos. 1, 2, 3, 4, 6, 7, 

and 8. A detection for tritium is defined as an analytical result that is equal to or greater than three 

times the one sigma analytical uncertainty and greater than the University of Miami's Minimum 

Detectable Activity (MDA) of 0.32 pCi/L. · 

Sr-90 
No Sr-90 was detected in any of the samples collected from Buckman Well Nos. 1, 2, 3, 4, 6, 7, and 

8. A detection for Sr-90 is defined as an analytical result that is equal to or greater than three times 

the one sigma analytical uncertainty and greater than GEL's Minimum Detectable Activity (MDA) 

of0.2 pCi/L. Validation of the Sr-90 data determined that the results should be qualified as "BD" 

(Below Detection) due to a low reported value (i.e., a value below GEL's MDA). 

Isotopic Uranium 
Samples from Buckman Well Nos. 1, 2, 3, 4, 6, 7, and 8 were analyzed for isotopic uranium using 

two different analytical methods: Alpha Spectroscopy (alpha spec) and Inductively Coupled Plasma

Mass Spectrometry (ICP~MS). The results are discussed below. 



Ms. Marlene Sundheimer 
ESH-18/WQ&H:01-418 

- 4- December 21, 200 I 

• Alpha Spec Uranium. Alpha spec is an analytical method to indirectly measure the alpha 
activity in a sample. Using alpha spec, uranium isotopes 2331234U, 2351236U, and 238U were 
measured by GEL. The concentration of total uranium in each sample was calculated using the 
following formula, which incorporates the specific activities for the isotopes. We assume that 
no 233U or 236U are present in the sample. 

Total Uranium (J.lg/L) = e331234U/6250) + e351236U/2.16) + e38U/0.336) 

The calculated concentration of total uranium at Buckman Well Nos. 1, 2, 3, 4, 6, 7, and 8 using 
GEL's alpha spec results are as follows. The total uranium results from the August 16, 200 1, 
sampling event have been included for comparison. 

• Buckman No. 1 
• Buckman No. 2 
• Buckman No. 3 
• Buckman No. 4 
• Buckman No. 6 
• Buckman No. 7 
• Buckman No. 8 

Total Uranium- Oct. 31, '01 
15.9 J.lg/L 
20.4 J.lg/L 
8.6 J.lg/L 
9.1 J.lg/L 
5.1 J.lg/L 
5.7 J.lg/L 
12.5 J.lg/L 

Total Uranium- Aug. 16, '01 
6.2 J.lg/L 
222 J.lg/L 

5.3 J.lg/L 

• ICP-MS Uranium. ICP-MS is an analytical method that directly measures the mass of uranium 
in a sample. Samples from Buckman Well Nos. 1, 2, 3, 4, 6, 7, and 8 were submitted to both 
GEL and LANL's C-INC Group for analysis by ICP-MS for uranium isotopes 235U and 

238
U. 

Total uranium, the sum of isotopes 234U, 235U, and 238U, was calculated by adding the 235U and 
·>~~ 238U measurements (Note: 234U concentrations were not measured and were derived from 

238
U 

concentrations assuming natural abundance of0.0055%). Three replicate analyses were 
performed for each sample. Below, is the average total uranium result for each Buckman well. 

• Buckman No. 1 
• Buckman No. 2 
• Buckman No. 3 
• Buckman No. 4 
• Buckman No. 6 
• Buckman No. 7 
• Buckman No. 8 

GEL Total Uranium 
17.81 J.lg/L 
22.63 J.lg/L 
9.01 J.lg/L 
10.18 J.lg/L 
6.31 J.lg/L 
6.13 J.lg/L 
14.03 J.lg/L 

LANL Total Uranium 
17.69 J.lg/L 
23.69 J.lg/L 
9.42 J.lg/L 
10.39 J.lg/L 
6.13 J.lg/L 
5.96 J.lg/L 
14.83 J.lg/L 

All of the alpha spec and ICP-MS results for total uranium are below the new federal Safe Drinking 
SDWA MCL for uranium of 30 J.lg/L (effective date: December 7, 2003). 
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When the total uranium results presented above are compared with the August 16, 2001, results the 

following observations can be made: 

1. The total uranium concentration at Buckman Well No. 1 increased from approximately 6 

j.tg/L to approximately 17-18 j.tg/L from August 16th to October 31st. The TDS 

concentration at Buckman Well No. 1 also increased from 252 ppm (August 16; 2001, 

EPA result) to 306 ppm (October 31,2001, LANL result). 

2. The total uranium concentration at Buckman Well No.2 decreased from approximately 

222 j.tg/L to approximately 20-23 j.tg/L from August 16th to October 31st. The TDS 

concentration at Buckman Well No.2 also decreased from 773 ppm (August 16, 2001, 

EPA result) to 475 ppm (October 31,2001, LANL result). During sampling at Buckman 

Well No.2 the sampling team was informed by Ira Alleman (City of Santa Fe) that the 

well was experiencing pump problems and, as a result, the well was producing only 300 

gallons per minute (gpm), less than half the normal production capacity of the well. In 

addition, it was my understanding that Buckman Well No. 2 had not been used routinely 

in the days leading up to October 31st sampling and had only been running for 

approximately 3.5 hours prior to sampling. This suggests that total time of operation has 

an effect on water quality for this well. 

3. The total uranium concentration at Buckman Well No.7 remained relatively constant 

from August 16th to October 31st at approximately 5-6 j.tg/L. 

• ICP-MS 238U P35U Ratios. By comparing the ratio of the uranium isotopes 238U and 235U in 

each sample it is possible to determine if it differs from the 238U P35U ratio found in natural 

uranium: 137.88. A ratio different from 137.88 may signify the ~resence of uranium enriched or 

deple~ed in 235U. GEL and LANL C-INC calculated an average 38U P35U ratio for Buckman 

Well Nos. 1, 2, 3, 4, 6, 7, and 8 from each of the replicate results they generated. These ratios 

were averaged to produce a single 238U P35U ratio for each Buckman well. All of the ratios 

presented below indicate that the uranium in Buckman Well Nos. 1, 2, 3, 4, 6, 7, and 8 are 

statistically similar to natural uranium. 

238U P35U Ratio Natural Uranium? 

• Buckman No. 1 137.54 Yes 

• Buckman No. 2 137.17 Yes 

• Buckman No. 3 137.36 Yes 

• Buckman No. 4 136.89 Yes 

• Buckman No. 6 135.96 Yes 

• Buckman No. 7 138.77 Yes 

• Buckman No. 8 138.89 Yes 
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In closing, the analytical results presented here confirm that no HE, tritium, Sr-90, or non-natural 

uranium compositions are present in samples collected from Buckman Well Nos. 1, 2, 3, 4, 6, 7, and 

8. Also, the data confirms that no perchlorate is present in samples collected from the Buckman 

Wells by using the EPA-approved ion chromatography method or at concentrations greater than the 

RL (reporting limit) of 0.50 ppb using the LC/MS/MS method. 

Please contact me at ( 505) 667-7969 should you have any questions regarding this matter. 

Sincerely, 

Bob Beers 
Water Quality and Hydrology Group 

BB/am 

Enclosures: als 

Cy: D. Doremus, City of Santa Fe, Santa Fe, NM, w/enc. 
A. Lewis, City of Santa Fe, Santa Fe, NM, w/enc. 

J. Vozella, DOE/LAAO, w/enc., MS A316 
M. Johansen, DOE/LAAO, w/enc., MS A316 
K. Agogino, DOE/ ABQ, Albuquerque, NM, w/enc. 

J. Holt, ADO, w/enc., MS Al04 
L. McAtee, ESH-DO, w/enc., MS K491 
P. Thullen, ESH-DO, w/enc., MS K491 
D.·Stavert, ESH-DO, w/enc., MS K491 
S. Rae, ESH-18, w/enc., MS K497 
B. Gallaher, ESH-18, w/enc., MS K497 
D. Rogel'9, ESH-18, w/enc., MS K497 
C. Nylander, ESH-18, w/enc., MS K497 
WQ&H File, w/enc., MS K497. 
IM-5, w/enc., MS AlSO 
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Table 1.0. Analytical Results, October 31,2001, City of Santa Fe Buckman Water Supply Wells
1
• 

Nitrate 
(mg/L) 

HE 
(ug/L) 

TDS 
(mg/L) Perchlorate (ug/L) Tritium (pCi/L) Sr-90 (pCi/L) 

Notes: 
1 All analyses by General Engineering Laboraories (GEL) with the exception of duplicate perchlorate analyses by Babcock and Acculabs and low-level tritium by University of Miami. 
2 A duplicate sample prepared by GEL for QC purposes. 
3 J flag indicates an estimated detection. The result was greater than the MDL of0.25 ppb, but Jess than the RL of0.50 ppb. 

A Uncertainty means analytical uncertainty(+/-), expressed as one standard deviation (Is). 
5 A detection is defined as a value that is equal to or greater than three times the uncertainty (i.e., three times one standard deviation 

or 3-sigma) and greater than the MDA (Minimum Detectable Activity). 
6U flag means that the sample result is qualified as a nondetect due to blank contamination. 

Los Alamos 

National Laboratory 

l ~ % ~ 

Detect'!5 

12/20/01 
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Table 2.0. Alpha Spec Results, October 31, 2001, City of Santa Fe Buckman Water Supply Wells1 

I U-233/234 (oCi/L)5 I U-235/236 - ·- · c I 

Notes: 
1 All analyses by General Engineering Laboraories (GEL). 
2 A duplicate sample prepared by LANL. 
3 Uncertainty means analytical uncertainty(+/-), expressed as one standard deviation (Is). 
4 A detection is defined as a value that is equal to or greater than three times the uncertainty (i.e., three times one standard deviation 

or 3-sigrna) and greater than the MDA (Minimum Detectable Activity). 

s All results for U-233/234, U-235/236, and U-238 should be qualified R due to gross blank contamination. 

1 if .. 

Detect?4 
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Table 3.0. ICP-MS Results, October 31, 2001, City of Santa Fe Buckman Water Supply Wells1 

I U-235 lu!!/L) I U-238 (u2/L) I Totallf (u2/L) I 23SU/235U Ratio 

LANL LANL GEL 

Notes: 
1 All analyses by General Engineering Laboratories (GEL) and Los Alamos National Laboratory (LANL). 
2 

Anomalous U-235 results were obtained by LANL on samples Buckman #3 (replicate 2) and Buckman #6 (replicate 1). These replicates were not included in final calculations. 
4 

Total uranium concentration is the sum of isotopes 234, 235 & 238. U-234 concentration was not measured and was derived from U-238 concentration assuming natural abundance (0.0055% U-234 ). 
5Natural uranium has a 238U/235U mass ratio of 137.88. 
6 Within 3 standard deviations of natural uranium ratio of 137.88. 
7 
A Grand Average mean and standard deviation were calculated for each Buckman well using all LANL and GEL 238UI235 U replicate and duplicate ratios. 

' i 
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ATTACHMENT 1.0 

ANALYTICAL REPORTS 

GENERAL ENGINEERING LABORATORIES 
CHARLESTON, SC 

BUCKMAN WELLS NOS. 1, 2, 3, 4, 6, 7, 8 

GENERAL CHEMISTRY 
NITRATE/NITRITE 

PERCHLORATE 
HIGH EXPLOSIVES 

STRONTIUM-90 
ISOTOPIC URANIUM 

SAMPLE DATE: OCTOBER 31, 2001 
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-
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, .. 

... 
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General Engineering Laboratories 

SDG No.: 51362 

Is ample ID: 5136200 1 

Contract: LANL00701 

!Matrix: WATER 

CAS No. AnaJyte 
7440-70-2 Calcium 

7439-95-4 Magnesium 

7440-09-7 Potassium 

7440-23-5 Sodium 

Color Before: 

Color After: 

Comments: 

TOTAL METALS 
-1-

INORGAJ.~C ANALYSIS DATA PA(]{AGE 

Method Type: SW-846 

laient ID: GUOllOlBUCKl 

Lab Code: GEL CaseNo.: GEL SAS No.: 

I Date Received: 1112/2001 Level: LOW l% Solids: 0.00 

Analytical 
Concentration Units c Qual M DL Instrument ID Run 

11500 JJ.g/L p 24.7 TJA61 Tri:ICe ICP2 110701 
837 JJ.g/1 p 5.140 TJA61 Trace ICP2 110701 

2590 JJ.g/L p 18.2 TJA61 TraceiCP2 110701 
102000 Jlg/L p 30.1 TJA61 Trace ICP2 110701 

Oarity Before: Texture: 

Clarity After: Artifacts: 

SW-84173 
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"" 

General Engineering Laboratories 

SDG No.: 51362 

Is ample ID: 51362002 

Contract: LANL00701 

jMatrix: WATER 

CAS No. Analyte 
7440-70-2 Calcium 

7439-95-4 Magnesium 

7440-09-7 Potassium 

7440-23-5 Sodium 

Color Before: 

Color After: 

Comments: 

TOTAL METALS 
~1~ 

INORGANIC ANALYSIS DATA PACKAGE 

Method Type: SW-846 

jclient ID: GU01101BUCK2 

Lab Code: GEL Case No.: GEL SASNo.: 

I Date Received: 11/2/2001 Level: LOW j% Solids: 0.00 

Analytical 
Concentration Units c Qual M DL Instrument ID Run 

45900 ).I giL p 24.7 TJ.i\61 Trace ICP2 110701 
7760 f.!. giL p 5.140 TJA61 Trace ICP2 110701 
5060 !J.g/L p 18.2 TJA61 TraceiCP2 110701 

124000 !!giL p 75.1 TJA61 TraceiCP2 110701 

Clarity Before: Texture: 

Clarity After: Artifacts: 

SW-84f? 4 



... 

... 

General Engineering Laboratories 

SDG No.: 51362 

!sample ID: 51362003 

Contract: LANL00701 

!Matrix: WATER 

CAS No. Analyte 

7440-70-2 Calcium 

7439-95-4 Magnesium 

7440-09-7 Potassium 

7440-23-5 Sodium 

Color Before: 

Color After: 

Comments: 

TOTAL METALS 
-1-

INORGANIC ANALYSIS DATA PACKAGE 

Method Type: SW-846 

!client ID: GUOll OlBUCK3 

Lab Code: GEL Case No.: GEL SAS No.: 

) Date Received: 11/2/2001 Level: LOW 1% Solids: 0.00 

Analytical 
Concentration Units c Qual M DL Instrument ID Run 

41200 f.Lg/L p 24 7 TJA61 Trace ICP2 ll0701 

5690 f.Lg/L p 5.140 TJA61 Trace ICP2 110701 

5420 ~Lg/L p 18.2 TJA6l Trace ICP2 110701 

114000 J.lg/L p 30.1 TJA6l Trace ICP2 110701 

Clarity Before: Texture: 

Clarity After: Artifacts: 

SW-84f7 5 



"" General Engineering Laboratories 

SDG No.: 51362 

jsample ID: 51362004 

Contract: L.ANL00701 

!Matrix: WATER 

CAS No. Analyte 
7440-70-2 Calcium 

7439-95-4 Magnesium 
7440-09-7 Potassium 

7440-23-5 Sodium 

Color Before: 

Color After: 

Comments: 

TOTAL METALS 
-I-

INORGANIC ANALYSIS DATA PACKAGE 

Method Type: SW-846 

!client ID: GUOll 01BUCK4 

Lab Code: GEL Case No.: GEL SASNo.: 

I Date Received: 11/2/2001 Level: LOW 1% Solids: 0.00 

Analytical 
Concentration Units c Qual M DL Instmment ID Run 

87900 !J,g/L p 24.7 TJA61 Trace ICP2 110701 
12300 !J.giL p 5.140 TJA61 Trace ICP2 110701 
6760 !J.g/L p 18.2 TJA61 Trace J CP2 110701 

103000 !J.g/L p 30.1 TJA61 TraceiCP2 110701 

Clarity Before: Texture: 

Clarity After: Artifacts: 

1 

SW-84f76 



;• General Engineering Laboratories 

SDG No.: 51362 

!sample ID: 51362005 

Contract: LANL0070 I 

jMatrix: WATER 

CAS No. Analyte 

7440-70-2 Calcium 

7439-95-4 Ma,anesium 
7440-09-7 Potassium 

7440-23-5 Sodium 

Color Before: 

Color After: 

Comments: 

"" 

... 

TOTAL METALS 
-1-

INORGAJ.~C ANALYSIS DATA PACKAGE 

Method Type: SW-846 

jCiient ID: GUOllOIBUCK6 

Lab Code: GEL Case No.: GEL SASNo.: 

I Date Received: 11/2/2001 Level: LOW j% Solids: 0.00 

Analytical 
Concentration Units c Qual M DL Instrument ID Run 

65700 J.lg/L p 24.7 TJA61 Trace ICP2 110701 
8810 Jlg/L p 5.140 TJA61 Trace ICP2 110701 
5160 ).I giL p 18.2 TJA61 Trace ICP2 110701 

87600 J.lg/L p 15.0 TJA61 Trace ICP2 110701 

Qarity Before: Texture: 

Clarity After: Artifacts: 

SW-8477 



~ General Engineering Laboratories 

"" 

SDG No.: 51362 

!sample ID: 51362006 

Contract: LANL00701 

!Matrix: WATER 

CAS No. Analytc 

7440-70-2 Calcium 

7439-95-4 Magnesium 

7440-09-7 Potassium 

7440-23-5 Sodium 

Color Before: 

Color After: 

Cormnents: 

TOTAL METALS 
-1-

INORGANIC ANALYSIS DATA PACKAGE 

Method Type: SW-846 

I client ID: GUOl 1 01BUCK7 

Lab Code: GEL Case No.: GEL SASNo.: 

I Date Received: 1112/2001 Level: LOW j% Solids: 0.00 

Analytical 

Concentration Units c Qual M DL Instrument ID Run 

34400 )lg/L p 24.7 TJA61 Trace ICP2 ll0701 

4920 )lg/L p 5.140 TJA61 Trace ICP2 110701 

4570 )lg/L p 18.2 TJA61 Trace ICP2 110701 

85100 llg/L p 15.0 TJA61 Trace ICP2 110701 

Clarity Before: Texture: 

Clarity After: Artifacu: 

sw-slo78 
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General Engineering Laboratories 

SDG No.: 51362 

!sample ID: 51362007 

Contract: LANL00701 

!Matrix: WATER 

CAS No. Analyte 

7440-70-2 Calcium 

7439-95-4 Magnesium 

7440-09-7 Potassium 

7440-23-5 Sodium 

Color Before: 

Color After: 

C om.n:tents: 

TOTAL METALS 
-1-

INORGA.l~IC ANALYSIS DATA PACKAGE 

Method Type: SW-&46 

laient ID: GUlli 01BUCK8 

Lab Code: GEL Case No.: GEL SAS No.: 

I Date Received: 11/212001 Level: LOW 1% Solids: 0.00 

Analytical 
Concentration Units c Qual M DL Instrument ID Ron 

14500 J.l.g!L p 24.7 TJA61 Trace ICP2 110701 

2190 J.l.g/L p 5.140 TJA61 Trace!CP2 110701 

2560 J.l.g/L p 18.2 TJA61 TraceiCP2 110701 

98100 J.!.giL p 30.1 TJA61 Trace ICP2 110701 

Oarity Before: Texture: 

Oarity After: Artifacts: 

SW-84t7 9 
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General Engineering Laboratories 

SDGNo.: 51362 

!sample ID: 51362008 

Contract: LANL00701 

!Matrix: WATER 

CAS No. AnaJyte 

7440-70-2 Calcium 

7439-95-4 Magnesium 

7440-09-7 Potassium 

7440-23-5 Sodium 

Color Before: 

Color After: 

Comments: 

TOTAL METALS 
-1-

INORGANIC A~ALYSIS DATA PACKAGE 

Method Type: SW-846 

!Client ID: GU01102BUCK8 

Lab Code: GEL Case No.: GEL SAS No.: 

I Date Received: 11/2/2001 Level: LOW 1% Solids: 0.00 

Analytical 
Concentration Units c Qual M DL Instrument ID Run 

14500 Jlg/L p 24.7 TJA61 Trace ICP2 110701 

2190 J..lg!L p 5.140 TJA61 Trace ICP2 110701 

2560 J.lg/L p 18.2 TJA61 Trace JCP2 110701 

98100 J.lg/L p 30.1 TJA61 Trace ICP2 110701 

Clarity Before: Texture: 

Clarity After: Artifacts: 

SW-84180 
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Certificate of Analysis 

Company: 

Address: 

Contact: 

Project: 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality&: Hydrology 
Los Alamos, New Mexico 87545 
Billy Tumey 

Groundwater 

Client Sample ID: 
Sam{'leiD: 
Matnx: 
Collect Date: 
Receive Date: 
Collector: 

Parameter QaaiUier 

GU01101BUCK6 
51362005 
Growtd Water 
31-0Cf-01 
02-NOV-01 
Client 

DL RL 
-----------------------------lou Chromatography Federal 

EPA 300.0 Chlorith in Liquid 
Chloride 
Sulfate 

EPA 314.0 Perchlorate by /C 
Perchlorate U 

SoHds Analysis Federal 

EPA 160.1 Solid.J, Dissolved-F 
Total Dissolved Solids 

TRAACS Nutrieot Analysis Fed 

EPA 353.1 Nitrogen, (N03/N02 
Nitrogen, Nitrate/Nitrite 

Titration Analysia Federal 

SM 23208 Total Alkalinity Federal 
Alkalinity, Total as CaC03 
Bicarbonate alkalinity 
(CaC03) 
Carbonate alkalinity u 
(CaC03) 

Wet Chemistry General Federal 

EPA 340.2 Fluorith Fethral 
Auoridc 

3.44 
18.3 

ND 

441 

1.50 

399 
398 

ND 

0.477 

The foUowiq Pnp Methods were performed 

Method Desc:riptioD 

0.025 
0.062 

0.958 

5.09 

0.0069 

0.72S 
0.72S 

0.725 

0.006 

SW846 8330 PREP 8330 EXPLOSIVES BY HPLC Prep iD liquid 

SW846 300SA ICP-MS 300S PREP 

SW846300SA ICP-1RACE SW846 300SA 

The CollowiDg Analytical Methods were perfonaecl 

Method Descripdoa 
·-· 
1 EPA300.0 

2 EPA314.0 

3 EPA314.0 

4 EPA314.0 

5· EPA 160.1 

0.100 
0200 

4.00 

10.0 

o.oso 

1.00 
1.00 

1.00 

0.100 

Analyst 

GMS 
AME 
AJM 

Report Date: December 4, 2001 

Page of 2 

Proiect: ESHL00701 
Client ID: ESHLOO 1 

-----------------------· .. --
Units 

mg!L 
mg/L 

ug/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mgiL 

DF ADalystDate Time Batch Method 

1 EOCI 11129/01 0255 122772 
1 

KMR111129/01 0228 122835 2 

TSM 11/06101 1355 118918 5 

1 THL 11/09/01 1140 119609 6 

BEP1 11/13/01 1330 120051 7 

1 ALl 11126/01 1100 122164 8 

Date Time Prep Batcla 

11/06101 1000 118832 

11109/01 1000 119120 

11106/01 144S 118976 

Analyst Commeots 

488 
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Company: 
Address: 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality & Hydrology 

Certificate of Analysis 

Los Alamos, New Mexico 87545 
Billy Tumey 

Report Date: December 4, 2001 
Contact: 
Project: Groundwater Page 

Client Sample ID: GU01101BUCK6 
51362005 

Proiect: ESHL00701 
SampleiD: 

Parameter QuaJiller Resalt DL ------------·------------
6 
7 

8 

Notes: 

EPA353.1 

SM2320B 

EPA340.2 

The Qualifiers in this report are defined as follows : 

•• Indicates the analyte is a surrogate compound. 
< Actual resull is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as lhe associated blank. 
E Concentration exceeds instrument calibration range 

ClienliD: ESHLOOI 

RL Units DF AnalystDate 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit 
U Indicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 

The above sample is reported on an "as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 
standard operating procedures. Please direct any questions to your Project Manager, Stacy Griffin. 

~,~- I 
~~/2---···-~ 

Reviewed by 

2 of 2 

-··--
Time Batch Method 
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Company: Los Alamos National.Labs 
Address: MS K497 ESH-18 

Water Quality & Hydrology 
Los Alamos, New Mexico 87545 

Contact: Billy Tumey 
Project: Groundwater 

Client Sample ID: 
Sam'{lleiD: 
MatriX: 
Collect Date: 
Receive Date: 
Collector: 

Parameter Qualifter 
~~-----~~~-loa Chronlatography Feclenl 

EPA 300.0 ChioriU in Iiquill 
Chloride 
Sulfate 

EPA 314.0 Perchlorate by 1C 
Pe:chlorau: U 

Solids AllalyDs Federal 

EPA 160.1 Solids, Dissolved·F 
Total Dissolved Solids 

TRAACS Nutrient ADalysJs Fed 
EPA 353.1 Nltrogen, (NOJIN02 
Nitrogen, NittateiNilrite 

Titradoa Au.Jysis Federal 

SM 23208 Total Allcalinity Federal 
Alkalinity, Total as CaC03 
Bicarbonate alkalinity 
(CaC03) 
Carbonate alkalinity 
(CaC03) 

Wet Chemistry General Federal 

EPA 340.2 Fl110ride Federal 
Fluoride 

Result 

3.20 
22.7 

ND 

323 

l.SS 

273 
271 

1.98 

0.431 

Certificate of Analysis 

GU01101BUCK7 
51362006 
Ground Water 
31-0Cf-01 
02-NOV-01 
Client 

DL 

0.025 0.100 
0.062 0.200 

0.958 4.00 

5.09 10.0 

0.0069 o.oso 

0.725 1.00 
0.725 1.00 

0.725 1.00 

0.006 0.100 

Report Date: December 4, 2001 

Page of 2 

Proiect: ESHL0070 1 
Client ID: ESHLOOl 

Units DF AnalystDate Thue Batch Method 

mgiL EOCl 11129/01 0310 122772 
mgiL 

ug/L KMRlll/29/01 0300 122835 2 

mg/L TSM 11/06/01 1355 118918 5 

mg/L 1 THL ll/09/01 1140 119609 6 

mg/L BEPl 11113/01 1330 120051 7 
mgiL 

mg/L 

mgiL 1 .ALl 11126101 1100 122164 8 

The followins Prep Methods were performed=--------------------"=""---=---=,--~-----
Methocl Deserlptioa Analyst TU. Prep Batch Date 

SW846·8330 PREP 8330 EXPLOSIVES BY HPLC Prep in liquid OMS 11106101 1000 ll8832 
SW846 3005A ICP-MS 3005 PREP AME 11/09/01 1000 119120 
SW8463005A ICP-TRACE SW846 300.5A A1M 11106101 1445 118976 

The following ADalytiCII Methods were perf.orm::med::::_ _________ -:--:--:-=---------------
Method Descriptloa Analyst Commaats 

EPA300.0 
2 EPA314.0 
3 EPA314.0 
4 EPA314.0 
5 EPA 160.1 
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Company: 
Address: 

Los Alamos National Labs 
MS K497 ESH-18 
W atcr Quality & Hydrology 

Certificate of Analysis 

Los Alamos, New Mexico 87545 
Bilty Turney 

Report Date: December 4, 2001 

Contact: 

Project: Groundwater 
Page 2 of 2 

Client Sample ID: GUOll 01BUCK7 
51362006 

Proiect: ESHL00701 

Parameter 

6 
7 
8 

Notes: 

SampleiD: 

Qualifier 

EPA 353.1 
SM2320B 

EPA 340.2 

Result 

The Qualifiers in this report are defmed as follows : 

** Indicates the analyte is a surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
E Concentration exceeds instrument calibration range 

Client ID: ESHLOO 1 

DL RL Units DF AnalystDate Time Batch Method 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit 

U Indicates the compound was analyzed for but not detected above the detection limit 

UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - mwt be fully described in case narrative and data summary paclcage 

The above sample is reported on an "as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineerina Laboratories, Inc. 

standard operating procedures. Please direct any questions to your Project Manager, Stacy Griffin. 

Reviewed by 

___ .... ----~~ 
.--- ~-s::;._ ...... _. ~ 
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Company: 
Address: 

Contact: 
Project: 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality & Hydrology 
Los Alamos, New Mexico 87545 
Billy Tumey 

Groundwater 

Client Sample ID: 
Sam~;~leiD: 
MatrlX: 
Collect Date: 
Receive Date: 
Collector: 

-----------------

Certificate of Analysis 

GU01101BUCK8 
51362007 
Ground Water 
31-0Cf-01 
02-NOV-01 
Client 

Report Date: December4, 2001 

Page of . 2 

Proiect: ESHL0070J 
Client ID: ESHL001 

Parameter QuaUIJer Result DL RL Units DF AnalystDate Time Batch Method 

Ion Chromatop'aphy Fedenl 
EPA 300.0 ChloriiU in Liquid 
Chloride 
Sulfate 

EPA 314.0 P~rchlorate by IC 
Perchlorate 

Solids ADaJysis Federal 

EPA 160.1 Solltb, Di.Jsolvtd·F 
Total Dissolved Solids 

TRAACS NutrleDt ADalysis Fed 
EPA 353.1 Nitrogm, (N03/N02 
Nitrogen, Nitrate/Nitrite 

Titntioa ADalysis Fedenl 

SM 2320B Total Alkalinity Fderal 
Alkalinity, Total as CaC03 
Bicarbonate alkalinity 
(CaC03) 
Carbonate alkalinity 
(CaC03) 

Wet Cbeudstry General Fedenl 

1 

1.87 0.025 
8.79 0.062 

1.25 0.958 

296 5.09 

0.620 0.0069 

242 0.725 
239 0.725 

1.96 0.725 

0.100 mg/L EOCl 11/29/01 0325 122772 
0.200 mgiL 

4.00 ug/L KMRlll/29/01 0332 122835 2 

10.0 mg/L TSM 11/06101 1355 118918 5 

0.050 mg/L 1 nn. 11/09/01 1140 119609 6 

1.00 mg/L BEP1 11113/0l 1330 120051 7 
1.00 mg/L 

1.00 mg/L 

EPA 340.2 Flu.oriiU F~tkral 
Fluoride 0.439 0.006 0.100 mg/L ALl 11/26101 1100 122164 8 

Thef~~~~pM~w~p!f~~------------------~------~-------=~ 
Method Descriptiaa ADalyst Date Time Prep Batch 

SW846 8330 PREP 8330 EXPLOSIVES BY HPLC Prep in liquid GMS 11106/01 1000 118832 
SW846 300SA ICP·MS 3005 PREP A.ME 11/09/01 1000 119120 
SW846300SA ICP-TRACE SW846 300SA AJM 11/06/01 

The foUowlug Analytical Metbocll wen perfOI'IIIIId 
Method DescriptioD Analyst Comments 

··-----------------------
1 EPA300.0 
2 EPA314.0 
3 

4 
5 

EPA314.0 
EPA314.0 
EPA 160.1 

1445 118976 
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Company: 
Address: 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality & Hydrology 

Certificate of Analysis 

Los Alamos, New Mexico S1S4S 
Billy Tumey 

Report Dace: December 4, 2001 

Contact: 

Project: Groundwater Page 2 of 2 

Client Sample ID: GU01101BUCK8 
51362007 

Proiect ESHL00701 
SamplelD: Client ID: ESHLOO 1 

Parameter QaaWier DL RL UDits DF Analy$tl)ate Time Batch Method 

--------------------------------~ 
6 
7 
8 

EPA353.1 

SM2320B 
EPA340.2 

Notes: 
The Qualifiers in this report are defined as follows : 

** Indicates the analyte is a surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in lhe sample as well as the associated blank. 
E Concentration exceeds instrument calibration range 
J Indicates an estimated value. The result wai greater than the detection limit. but less than the reporting limiL 
U Indicates the compound was analyzed for but not detected above the detection limit 
Ul Uncertain identification for gamma specltOSCOpy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 

The above sample is reported on an "as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 
standard operating procedures. Please direct any questions to your Project Manager, Stacy Griffin. 

Reviewed by --· --· > < 

.. ~· ---~--~ ,...,. . ~ t 
--. ~--·· --.- 2- -· --::;> c::.-----.--·- . / -· 
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Certificate of Analysis 

Company: Los Alamos National Lab& 
Address: MS K497 ESH-18 

""' 
Water Quality&. Hydrology 
Los Alamos, New Mexico 87545 Report Date: December 4, 2001 

Contact: Billy Tumey 
Project: Groundwater Page of 2 

... 
Client Sample ID: GU01102BUCK8 Proiect ES:tn...00701 
SamJ?le ID: 51362008 ClientiD: ESHL001 
Matnx: Ground Water 
Collect Date: 31-0CT-01 

""* Receive Date: 02-NOV-01 
Collector: Client - ........ ___ 

Parameter Qualili• Result DL RL Units DF AnalystDate Time Batch Method 
,,. loa Chromatography Federal 

EPA 300.0 Chlorldt! in Liquid 
Chloride 1.93 0.025 0.100 mg!L EOCl 11129/01 0340 122772 
Sulfate 8.41 0.062 0.200 mg/1.. 

,,; EPA 314.0 Pert:hlort.IU hy /C 
Perchlorate J 2.16 0.958 4.00 ug!L KMR111129/01 0424 122835 2 

"' SoDds Allalysis Federal 
EPA 160.1 Soli.d.J, DLrsolved-F ,_. Total Dissolved Solids 292 5.09 10.0 mg/1.. TSM 11~1 1355 118918 .s 

TRAACS Nutrieat ADalysil Fed 
40 EPA 353.1 Nitroge11, (NOJ/N02 

Nitrogen. Nitrate/Nitrite 0.630 0.0069- 0.050 mg/1.. 1 THL 11/09/01 1140 119609 6 
,;;i(f Titratloa Analysis Federal 

SM 2320B Total Alkolinily Fetkral 

"' Alkalinity, Total as CaC03 252 0.725 1.00 mg!L BEP1 11113/01 1330 120051 7 
Bicarbonate alkalinity 2SO 0.725 1.00 mg!L .... (CaC03} 
Carbonate alkalinity 1.87 0.725 1.00 mg!L 

"' (CaC03) 
Wet Cbemlstry General Fedlrlll 

"' EPA 340.2 Fluorldt! Fetkral 
Fluoride 0.435 0.006 0.100 mgll.. 1 ALl 11126/01 1100 122164 8 

_!he foUo1!'1g Prep Metbodl were perfOI'IIIed 
,. Method DesaiptiOII AaalyJt Date nme Prep Batch 

SW846 8330 PREP -83-30~BXPLOS---~IVES--B-Y-HPLC----Prep-m-. -liq-uicl GMS 11/06/01 1000 118832 
SW846 300SA ICP-MS 3005 PREP AMB 11/09/01 1000 119120 
SW846300SA ICP-TRACB SW846 3005A AJM 11/06101 144, 118976 

ADalyst CODUIMIItl 
The follO'!ri!cAaaly!bl Metbods were perf~:......---------:---;--:~---:----·--------
Method Desc:ripdoD 

2 

3 
4 

5 

EPA300.0 
EPA314.0 
EPA314.0 
EPA314.0 
EPA 160.1 
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Company: 
Address: 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality & Hydrology 

Certificate of Analysis 

Los Alamos, New Mexico 87S4S 
Billy Turney 

Report Date: December4, 2001 
Contact: 
Project: Groundwater Page 2 of 2 

Client Sample ID: GU01102BUCK8 
51362008 

Project ESHL00701 
SampleiD: 

Parameter QaaJifter Result DL ------------------------
6 
7 

8 

Notes: 

EPA3S3.1 
SM2320B 

EPA340.2 

The Qualifiers in this report are defined as follows : 

** Indicates the analyte is a surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
E Concentration exceeds instrument calibration range 

Client ID: ESffi.OO 1 

RL DF ADalystl)ate Time Batch Method 
------------------~ 

umts 

J Indicates an estimated value. The result was greater than the detec:tion limit, but less than the reporting limit 
U Indicates the compound was analyzed for but not detected above the detection limit 
Ul Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier • must be fully described in case narrative and data summary package 

The above sample is reported on m "as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 
standard operating procedures. Please direct my questions to your Project Manager, Stacy Griffin. 

\ 

Revi~ · 
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Certificate of Analysis 

._., 

Company: 
Address: 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality & Hydrology 

Contact: 
Los Alamos, New Mexico 87545 
Billy Tumey 

Project: Groundwater 

Client Sample ID: 
SampleiD: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

Parameter Quallfter 

Ion Chromatography Federal 

EPA 300.0 Chloride In Uquid 
Chloride 
Sulfate 

EPA 314.0 Perchlorate by IC 

Perchlorate 
Solids Analysis Fedenl 

EPA 160.1 Solids, Dissolv.d-F 

Total Dissolved Solids 
TRAACS Nutrimt Analysis Fed 

EPA 353.1 Nitrogen, (NOJIN02 
Nitrogen, Nitrate/Nitrite 

Titration Analysis Federal 

SM 23208 Total Alk4linity Federal 
Alkalinity, Total as CaC03 
Bicarbonate alkalinity 
(CaC03) 
Carbonate alkalinity 
(CaC03) 

Wet Chemistry Geni!,a) Federal 

EPA 340.2 Fluoritk Federal 
Fluoride 

J 

Result 

2.58 
14.1 

1.89 

306 

1.13 

249 
246 

3.12 

0.683 

The foUowiiiJ Prep Methods were perfonned 

Method Descriptloll 

GU01101BUCK1 
51362001 
Ground Water 
31-0CT-01 
02-NOV-01 
Client 

DL RL 

0.025 0.100 
0.062 0.200 

0.958 4.00 

5.09 10.0 

0.0069 0.050 

0.725 1.00 
0.725 1.00 

0.725 1.00 

0.006 0.100 

Analyst 

SW846 8330 PREP 
SW846300SA 

SW8463005A 

8330 BXPLOSIVES BY HPLC Prep in liquid 

ICP-MS 300S PRFP 

GMS 

AME 

ICP-TRACE SW846 300SA AJM 

_,. The followiDg Aua.lyUcal Methods were performed 

... 

Method DescriptioD 

1 

2 
3 
4 

EPA 300.0 
EPA314.0 
EPA314.0 
EPA314.0 

Report Date: December 4, 2001 

Page of 2 

Proiect: ESHL00701 
Client ID: ESHL001 

Units DF AnalystDate Time Batch Method 

mg/L EOC1 11/29/01 0056 122772 
mgJL 

ug/L KMR111128/0l 2236 12283.5 2 

mgJL TSM 11106/01 1355 118918 5 

mg/L 1 nn. 11/09/01 1140 119609 6 

mg/L BEPl 11/13/01 1330 1200.51 7 
mg!L 

mg/L 

mg/L 1 ALl 11126/01 llOO 122164 8 

Date nme Prep Batcb 

11/06101 1000 118832 

11/09/01 1000 119120 

11106/01 144S 118976 

----·-·· 
Analyst Conuneaa 
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Certificate of Analysis 

Company : Los Alamos National Labs 

Address : MS K497 ESH-18 
Water Quality & Hydrology 
Los Alamos, New Mexico 87545 Report Date: December 4, 2001 

Contact: Billy Tumey 

Project: Groundwater 
Page 2 of 2 

Client Sample ID: GU01101BUCK1 
51362001 

Proiect: ESID..00701 

5 
6 
7 
8 

Parameter 

Notes: 

SampleiD: 

Qualifier 

EPA 160.1 

EPA 353.1 
SM2320B 
EPA340.2 

The Qualifiers in this report are defined as follows : 

** Indicates the analyte is a surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as tbe associated blank. 
E Concentration exceeds instrument calibration range 

Client ID: ESHLOO 1 

DL RL UDits DF AnalystDate TIDle Batch Method 

J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

U Indicates the compound was analyzed fot but not detected above the detection limit 

UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 

The above sample is reported on an "as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 

standard operating procedures. Please direct any questions to your Project Manager, Stacy Griffin. 
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Certificate of Analysis 

Company: Los Alamos National Labs 

Address: MS K497 ESH-18 
Wat.er Quality&. Hydrology 
Los Alamos, New Mexico 87545 

Contact: Billy Thmey 

Project: Groundwater 

Client Sample ID: GU01101BUCK2 
SamJ?leiD: 51362002 
Matnx: Ground Water 
Collect Date: 31-0CT-01 
Receive Date: 02-NOV-01 
Collector. Client 

Parameter QuaiHier Result DL RL 

Ion Chromatography Federal 

EPA 300.0 ChloritU in Liquid 
Chloride 3.16 0.025 0.100 

Sulfate 21.7 0.062 0.200 

EPA 314.0 Perchlorau l7y IC 
Perchlorate 1 2.65 0.958 4.00 

Solids Analysis Federal 

EPA 160.1 Solids, Dls:solved-F 
Total Dissolved Solids 475 5.09 10.0 

TRAACS Nutrient ADalysls Fed 

EPA 353.1 Nitrogen, (N03/N02 
Nitrogen, Nitrate/Nitrite 1.18 0.0069 0.050 

Titration Analysis Federal 

SM 232GB Total Alk.aliniry Feural 
Alkalinity, Total as CaC03 417 0.725 1.00 

8 icarllonate alkalinity 416 0.725 1.00 

(CaC03) 
Carbonate alkalinity 1.13 0.725 1.00 

(CaC03) 
Wet Chemistry General Federal 

EPA 340.2 FluoritU Feural 
Fluoride 0.392 0.006 0.100 

The followiug Prep Metbodl were performed 

Method DacrlptloD Analyst 

SW846 8330 PREP 

SW846300SA 

SW8463005A 

8330 EXPLOSIVES BY HPLC Prep in liquid 

ICP-MS 3005 PREP 

OMS 
AME 

ICP-TRACE SW846 300SA AJM 

The followtq Analytical Medlock wen performed 

Method Deseripdoa 

1 EPA 300.0 

2 EPA314.0 

3 EPA314.0 

4 EPA314.0 

5 EPA 160.1 

ReponDate: December 4, 2001 

Page of :2 

Proiect: ESHL00701 
ClientiD: ESHLOOl 

UDits DF AnalystDate Time Batth ~lethod 

mgiL EOCl 11129/01 0140 122772 
mg/L 

ug/L KMRlll/29/01 0032 122835 2 

mg/L TSM 11~1 1355 118918 5 

mg/L 1. nn.. 11109/01 1140 119609 6 

mg/L B.EP1 11113/01 1330 120051 7 

mg/L 

mgiL 

mg!L 1 ALl 11126101 1100 122164 8 

Due Time Prep Batch 

11106/01 1000 118832 

11/09/01 1000 119120 

11/06/01 1445 118976 

AllaJyst Commeats 
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Company: 
Address: 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality&: Hydrology 

Certificate of Analysis 

Los Alamos. New Mexico 87S4S 
Billy Turney 

Report Date: December 4, 2001 

ContaCt: 

Project: Groundwater 
Page 2 of 2 

Client Sample ID: GU01101BUCK2 
51362002 

Proiect: ESlfi.0070 1 

SampleiD: Client ID: ESHLOOl 

--------------------
Parameter Qualifter Result DL RL Units DF Analystl>ate Time Batch Method 

-------------- -----------
6 

7 
8 

EPA 353.1 

SM2320B 

EPA340.2 

Notes: 
The Qualifiers in this report are defined as follows : 

•• Indicates the analyte is a surrogate compound. 
< Actual result is less than amount reported 
> Actual result is greater than amount reported 

B Analyte found in the sample as well as the associated blank. 

E Concentration exceeds instiUment calibration range 

J Indicates an estimated value. The result was &reater than the detection limit, but less than the reporting limit 

U Indicates the compound was analyzed for but not detected above the detection limit 

UI Uncertain identification for gamnJa spectroscopy. 
X Lab-specific qualifier • must be fully described in case narrative and data summary package 

The above sample is reported on an "as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 

standard operating procedures. Please diiec:t any questions to your Project Manager, Stacy Griffin. 

~--::2~ G··· . ····7 
.--<:.._ --·- ·- /.f ·-··· ·-.3 

( r •" / '- -

Reviewed by 
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Certificate of Analysis 

Company : Los Alamos National Labs 
Address: MS K497 ESH-18 

Wau:r Quality & Hydrology 
Los Alamos, New Mexico 87545 

Contact: Billy Tumey 

Project: Groundwater 

Client Sample ID: 
SamJ?leiD: 
Matn~: 
Collect Date: 
Receive Date: 
Collector: 

Parameter Qualifier Result 

GU01101BUCK3 
51362003 
Ground Water 
3t-ocr-Ot 
02-NOV-01 
Client 

DL RL 

Report Date: December 4, 2001 

Page of 2 

Proiect: ESHL0070 1 
Client 10: ESlll.OOl 

Units DF AnalystDate Time Batch Method 

--------------------------------------------
lou Olromatograpby Federal 

EPA 300.0 Chloride in Liquid 
Chloride 3.22 0.025 

Sulfate 21.5 0.062 

EPA 314.0 Perchlorate by IC 
Pcn:hlorate u ND 0.958 

Solids Analysis Federal 

EPA 160.1 Solids, Dissolved-F 
Total Dissolved Solids 414 5.09 

TRAACS Nutrieot Analysis Fed 

EPA 353.1 Nitrogen. (N03/N02 
Nitrogen, Nitrate/Nitrite 1.60 0.0069 

Titn.ticm Analysis Federal 

SM 23208 Total Alklllinity Federal 

Alkalinity, Total as CaC03 362 0.725 

Bicarbonate alkalinity 361 0.725 

(CaC03) 
Carbonate alkali oiLy 1.70 0.725 

(CaC03) 
Wet Chemistry General Federal 

EPA 340.2 FIULJriiU Federal 
Fluoride 0.435 0.006 

SW846 8330 PREP 
SW8463005A 

SW8463005A 

8330 EXPLOSIVES BY HPLC Prep in liquid 

ICP-MS 3005 PREP 

ICP-TRACE SW846 300SA 

The follo~ ADalydcal Met.bocJs were perfOI'IIled 
Method Desulptioll 

1 EPA300.0 

2 EPA314.0 

3 EPA314.0 

4 EPA314.0 

5 EPA 160.1 

0.100 mg/L EOC1 11/29/01 0155 122772 

0.200 mg/L 

4.00 ug/L KMR.lll/29/01 0104 122835 2 

10.0 mg/L TSM 11!06101 1355 118918 5 

0.050 mg/L 1 nn. 11109/01 1140 119609 6 

1.00 mg!L BEP1 11113/01 1330 120051 7 

1.00 mg!L 

1.00 mg!L 

0.100 mg/L 1 ALl 11/26/01 1100 122164 8 

Analyst Date T~ Prep Batch 

GMS ll/06/01 1000 118832 

AME ll/09/01 1000 119120 

AJM 11/06/01 1445 118976 

Analyst Commeuts 
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Certificate of Analysis 

Company : Los Alamos National Labs 

Address: MS K497 ESH-18 
Water Quality & Hydrology 

Los Alamos. New Mexico 87545 Report Date: December 4, 2001 

Contact: Billy Tumey 

Project: Groundwater 
Page 2 of 2 

Client Sample ID: GU01101BUCK3 
51362003 

Proiect: ESHL00701 

SampleiD: Client ID: ESHLOOl 

Parameter Result DL RL Units DF AnalysWatl Time Batch Method 

----------------------------
6 
7 

8 

EPA 353.1 
SM2320B 

EPA340.2 

Notes: 
The Qualifiers in this report are defined as follows : 

** Indicates the analyte is a surrogate compound. 

< Actual result is less than amount reported 

> Actual result is greater than amount reported 

B Analytc found in the sample as well as the associated blank. 

E Concentration exceeds instrument calibration range 

J Indicates an estimated value. The result was greater lhan the detection limit, but less than the reporting limit. 

U Indicates the compound was analyzed for but not detected above the detection limit 

ill Uncertain identification for gamma spectroscopy. 

X Lab-specific qualifier - must be fully described in case narrative and data summary package 

The above sample is reported on an "as received" basis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories. Inc. 

standard operating procedures. Please direct any questions to your Project Manager, Stacy Griffin. 

ReviewiifbY . 
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Certificate of Analysis 

Company: Los Alamos National Labs 

Address: MS K497 ESH-18 
Wate:r Quality&. Hydrology 

"" Los Alamos, New Mexico 87545 ReponDate: December 4, 2001 

Contact: Billy Tumey 

Project: Groundwater 
Page of 2 

Client Sample ID: GU01101BUCK4 Proiect: ESHL00701 

Saml?leiD: 51362004 ClientiD: ESHL001 

Matrtx: GroundWa~r 

Collect Date; 31-0CT-01 

... Receive Date: 02-NOV-01 
Collector: Client 

"'" Parameter Qualifier .Result DL RL Units DF AnalysiDate Time Batch Method 

""' 
Ion Chromatography Federal 

EPA 300.0 Chloruu ill Liquid 
Chloride 3.99 0.025 0.100 mgiL EOCl 11129/01 0210 122772 1 

""" Sulfate 18.3 0.062 0.200 mg/L 

,.. EPA 314.0 Perchlorau by IC 
Perchlorate u ND 0.958 4.00 ug/L KMRlll/29/01 0135 122835 2 

"" 
Solids Aualysfl Federal 

EPA 160.1 SolidJ, Dissolved·F 

4\1011 Total Dissolved Solids 537 5.09 10.0 mg.IL TSM 11/06/01 1355 118918 5 

TRAACS Nutrient Analysis Fed 

i'1JII EPA 353.1 Nilrogcn, (N03/N02 

Nitrogen, Nitrat:JN'itrite 1.40 0.0069 0.050 mg/L I THL 11/09/01 1140 119609 6 

... Titration Allalysis Fedenl 

SM 23208 Total AlkDlinity Feural 
,., Alkalinity, Total as CaC03 SOl 0.72S 1.00 mg/L BEPl ll/13/01 1330 120051 7 

Bicarbonate alkalinity SOl 0.725 1.00 mgiL 

... (CaC03) 
Carbonate alkalinity u ND 0.725 1.00 mg/L 

"" 
(CaC03) 

Wet Chemistry General Federal 

.,.. EPA 340.2 Fluoruu F eural 
Auoridc 0.281 0.006 0.100 mi/L l ALl 11126/01 1100 122164 8 

The foUowina Prep Metbocls were performecl 

..,. Method DacriptloD Analyst Date Time Prep Batch 

SW846 8330 PREP 
SW846300SA 

SW8463005A 

8330 EXPLOSIVES BY HPLC Prep in liquid 

ICP-MS 3005 PREP 

ICP-TRACB SW846 300SA 

GMS 11/06/01 

AMB 11109/01 

AJM 11/06/01 

-----· 
1000 118832 

1000 119120 

1445 118976 

Analyst Comments The~U~gABU~M~;~:=~~~~pnt~=~~~--------------------~~~~--~--
---------

Method Descriptio& 

2 
3 

4 

5 

EPA300.0 

EPA314.0 

EPA 314.0 

EPA314.0 

EPA 160.1 
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Company: 
Address: 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality & Hydrology 

Certificate of Analysis 

Los Alamos, New Mexico 87545 
Billy Tumey 

Repon Date: December 4, 2001 

Contact: 
Project: Groundwate.r 

Page 2 of 2 

Client Sample ID: GU01101BUCK4 
51362004 

Proiect: ESHL00701 

6 
7 

8 

Parameter 

Notes: 

SampleiD: 

Qualifier 

EPA 353.1 
SM2320B 

EPA 340.2 

Result 

The Qualifiers in this report are defined as follows ; 

** Indicates the analytc is a SUITOgate compound. 
< AcOJal result is less than amount reported 
> Actual result is greater than amount reported 

B Analyte found in the sample as well as the associated blank. 
E Concentration exceeds instrwnent calibration range 

Client ID: ESHLOOl 

DL RL Units DF AnalystDate Time Batch Method 

J Indicates an estimated value. The result was greater than the detection limit, but less tban the reporting limit. 

U Indicates the compound was analyzed for but not detected above the detection limit 

UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 

The above sample is reported on an "as received" basis • 

..., This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc. 

standard operating procedures. Please direct any questions to your Project Manager, Sr.acy Griffin. 

c ·- . ~- .. --:>~ 
Reviewed b; .. ~ 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

GU01101BUCK1 
Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A Case No.: N/A 

Contract: N/A 

SAS No.: N/A SDG No. : 51362 

Matrix: (soil/water) WATER Lab Sample ID: 51362001 

Sample wt/vol: 770.0 (g/ml) ML Lab File ID: EX2K0709 

Level: (low/med) LOW Date Received: 11/02/01 

% Moisture: decanted: (Y/N) Date Extracted:11/06/01 

Concentrated Extract Volume: 1.60 (ml) Date Analyzed: 11/07/01 

Injection Volume: 0.100(mL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-35-4---------1,3,5-Tr~n~trobenzene 
99-65-0---------1,3-Dinitrobenzene 
98-95-3---------Nitrobenzene 
479-45-8--------Tetryl 
118-96-7--------2,4,6-Tr~nitrotoluene 
35572-78-2------2-Amino-4,6-dinitrotoluene __ 
19406-51-0------4-Amino-2,6-dinitrotoluene 
121-14-2--------2,4-Dinitrotoluene --
606-20-2--------2,6-Dinitrotoluene 
88-72-2---------2-Nitrotoluene 
99-99-0---------4-Nitrotoluene 
99-08-1---------3-Nitrotoluene 

FORM I SV-1 

Q 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

GU01101BUCK2 
Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A case No.: N/A 

Contract: N/A 

SAS· No.: N/A SDG No.: 51362 

Matrix: (soil/water) WATER Lab Sample ID: 51362002 

Sample wt/vol: 770.0 (g/ml) ML Lab File ID: EX2K0710 

Level: (low/med) LOW Date Received: 11/02/01 

% Moisture: decanted: (Y/N) Date Extracted:11/06/01 

Concentrated Extract Volume: 1.60(ml) Date Analyzed: 11/07/01 

Injection Volume: 0.100(mL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-35-4---------1,3,5-Tr~n~trobenzene 
99-65-0---------1,3-Dinitrobenzene 
98-95-3---------Nitrobenzene 
479-45-8--------Tetryl 
118-96-7--------2,4,6-Tr~nitrotoluene 
35572-78-2------2-Amino-4,6-dinitrotoluene 
19406-51-0------4-Amino-2 6-dinitrotoluene--

I --
121-14-2--------2,4-Dinitrotoluene 
606-20-2--------2,6-Dinitrotoluene 
88-72-2---------2-Nitrotoluene 
99-99-0---------4-Nitrotoluene 
99-08-1---------3-Nitrotoluene 

FORM I SV-1 

Q 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

GU01101BUCK3 
Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A Case No. : N/A 

Contract: N/A 

SAS No.: N/A SDG No.: 51362 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

770.0 (g/ml) ML 

LOW 

Lab 

Lab 

Date 

Sample ID: 51362003 

File ID: EX2K0711 

Received: 11/02/01 

% Moisture: decanted: (Y/N)_ Date Extracted:11/06/01 

Concentrated Extract Volume: 1. 60 (ml) Date Analyzed: 11/07/01 

Injection Volume: 0.100(mL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 

CONCENTRATION UNITS: 
. (ug/L or ug/Kg) UG/L 

99-35-4---------1,3,S-Trin1trobenzene 
99-65-o---------1,3-Dinitrobenzene 
98-95-3---------Nitrobenzene 
479-45-8--------Tetryl 
118-96-7--------2,4,6-Tr1n1trotoluene 
35572-78-2------2-Amino-4,6-dinitrotoluene 
19406-51-0------4-Amino-2 6-dinitrotoluene--

I --121-14-2--------2,4-Dinitrotoluene 
606-20-2--------2,6-Dinitrotoluene 
88-72-2---------2-Nitrotoluene 
99-99-0---------4-Nitrotoluene 
99-08-1---------3-Nitrotoluene 

FORM I SV-1 

Q 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

GU01101BUCK4 

Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No.: 51362 

Matrix: (soil/water) WATER 

Sample wt/vol: 770.0 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: 1. 60 (ml) 

Injection Volume: 0.100(mL) 

GPC Cleanup: (Y/N) N 

Lab Sample ID: 51362004 

Lab File ID: EX2K0712 

Date Received: 11/02/01 

Date Extracted:11/06/01 

Date Analyzed: 11/08/01 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

2691-41-0-------HMX 0.10 u 
121-82-4--------RDX 0.10 u 
99-35-4---------1,3,5-Trinitrobenzene 0.10 u 
99-65-0---------1,3-Dinitrobenzene 0.10 u 
98-95-3---------Nitrobenzene 0.10 u 
479-45-B--------Tetryl 0.10 u 
118-96-7--------2,4,6-Trin~trotoluene 0.10 u 
35572-78-2------2-Amino-4,6-dinitrotoluene 0.10 u 
19406-51-0------4-Amino-2,6-dinitrotoluene-- 0.10 u 
121-14-2--------2,4-Dinitrotoluene -- 0.10 u 
606-20-2--------2,6-Dinitrotoluene 0.10 u 
88-72-2---------2-Nitrotoluene 0.10 u 
99-99-0---------4-Nitrotoluene 0.10 u 
99-08-1---------3-Nitrotoluene 0.10 u 

FORM I SV-1 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

GU01101BUCK6 
Lab Name: GENERAL ENGINESRING LABOR Contract: N/A 

Lab Code: N/A Case No.: N/A SAS No.: N/A SDG No. : 51362 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

770.0 (g/ml) ML 

LOW 

Lab 

Lab 

Date 

Sample ID: 51362005 

File ID: EX2K0713 

Received: 11/02/01 

% Moisture: decanted: (Y/N) Date Extracted:11/06/01 

Concentrated Extract Volume: 1.60(ml) Date Analyzed: 11/08/01 

Injection Volume: 0.100(mL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

99-35-4---------1,3,5-Trinitrobenzene 
99-65-0---------1,3-Dinitrobenzene 
98-95-3---------Nitrobenzene 
479-45-8--------Tetryl 
118-96-7--------2,4,6-Trinitrotoluene 
35572-78-2------2-Amino-4,6-dinitrotoluene 
19406-51-0------4-Amino-2 6-dinitrotoluene--

I --121-14-2--------2,4-Dinitrotoluene 
606-20-2--------2,6-Dinitrotoluene 
88-72-2---------2-Nitrotoluene 
99-99-0---------4-Nitrotoluene 
99-08-1---------3-Nitrotoluene 

FORM I SV-1 

Q 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

GU01101BUCK7 
Lab Name: GENERAL ENGINEE~ING LABOR 

Lab Code: N/A Case No.: N/A 

contract: N/A 

SAS No.: N/A SDG No.: 51362 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: 

770.0 (g/ml) ML 

LOW 

decanted: (Y /N) 

Concentrated Extract Volume: 1. 60 (ml) 

Injection Volume: 0.100{mL) 

GPC Cleanup: (Y/N) N 

Lab Sample ID: 51362006 

Lab File ID: EX2K0716 

Date Received: 11/02/01 

Date Extracted:11/06/01 

Date Analyzed: 11/08/01 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

2691-41-0-------HMX 0.10 u 
121-82-4--------RDX 0.10 u 
99-35-4---------1,3,5-Trinitrobenzene 0.10 u 
99-65-0---------1,3-Dinitrobenzene 0.10 u 
98-95-3---------Nitrobenzene 0.10 u 
479-45-8--------Tetryl 0.10 u 
118-96-7--------2;4,6-Trinitrotoluene 0.10 u 
35572-78-2------2-Amino-4,6-dinitrotoluene 0.10 u 
19406-51-0------4-Amino-2,6-dinitrotoluene-- 0.10 u 
121-14-2--------2,4-Dinitrotoluene ---- 0.10 u 
606-20-2--------2,6-Dinitrotoluene 0.10 u 
88-72-2---------2-Nitrotoluene 0.10 u 
99-99-0---------4-Nitrotoluene 0.10 u 
99-08-1---------3-Nitrotoluene 0.10 u 

FORM I SV-1 
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1B EPA SAMPLE NO. 
SEMIVOLA!ILE ORGANICS ANALYSIS DATA SHEET 

GU01101BUCK8 
Lab Name: GENERAL ENGINEERING LABOR 

Lab Code: N/A Case No. : N/A 

Contract: N/A 

SAS No. : N/A. SDG No.: 51362 

Matrix: (soil/water) WATER Lab Sample ID: 51362007 

Sample wt/vol: 770.0 (g/ml) ML Lab File ID: EX2K0717 

Level: (low/med) LOW Date Received: 11/02/01 

% Moisture: decanted: (Y/N)_ Date Extracted:11/06/01 

Concentrated Extract Volume: 1. 60 (ml) Date Analyzed: 11/08/01 

Injection Volume: 0.100(mL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

2691-41-0-------HMX 0.10 u 
121-82-4--------RDX 0.10 u 
99-35-4---------1,3,5-Trinitrobenzene 0.10 u 
99-65-0---------1,3-Dinitrobenzene 0.10 u 
98-95-3---------Nitrobenzene 0.10 u 
479-45-a--------Tetryl 0.10 u 
118-96-7--------2,4,6-Tr1n~trotoluene 0.10 u 
35572-78-2------2-Amino-4,6-dinitrotoluene 0.10 u 
19406-51-0------4-Amino-2,6-dinitrotoluene-- 0.10 u 
121-14-2--------2,4-Dinitrotoluene -- 0.10 u 
606-20-2--------2,6-Dinitrotoluene 0.10 u 
88-72-2---------2-Nitrotoluene 0.10 u 
99-99-0---------4-Nitrotoluene 0.10 u 
99-08-1---------3-Nitrotoluene 0.10 u 

FORM I SV-1 
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lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

GU01102BUCK9 
Lab Name: GENERAL ENGINEERING LABOR Contract: N/A 

Lab Code: N/A Case No. : N/A SAS No.: N/A SDG No.: 51362 

Matrix: (soil/water) WATER Lab Sample ID: 51362009 

Sample wt/vol: 770.0 (g/ml) ML Lab File ID: EX2K0719 

Level: (low/med) LOW Date Received: 11/02/01 

% Moisture: decanted: (Y/N)_ Date Extracted:11/06/01 

,.. Concentrated Extract Volume: 1.60(ml) Date Analyzed: 11/09/01 

"~ Injection Volume: 0.100(mL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO . COMPOUND (ug/L or ug/Kg) UG/L Q ... 
2691-41-0-------HMX 0.10 u 
121-82-4--------RDX 0.10 u 
99-35-4---------1,3,5-Trinitrobenzene 0.10 u 
99-65-0---------1,3-Dinitrobenzene 0.10 u 
98-95-3---------Nitrobenzene 0.10 u 
479-45-9--------Tetryl 0.10 u 
119-96-7------- -2,·4, 6-Trinitrotoluene 0.10 u 
35572-78-2------2-Amino-4 6-dinitrotoluene 0.10 u 

I --

19406-51-0------4-Amino-2,6-dinitrotoluene 0.10 u 
121-14-2--------2,4-Dinitrotoluene -- 0.10 u 
606-20-2--------2,6-Dinitrotoluene 0.10 u 
99-72-2---------2-Nitrotoluene 0.10 u 
99-99-0---------4-Nitrotoluene 0.10 u 
99-08-1---------3-Nitrotoluene 0.10 u 

.. 

FORM I SV-1 
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GENERAL ENGINEERING LABORATORIES 

Company: 
Addrcu: 

Los Alamos National Labs 
MS K497 ESH-18 
Water Quality & Hydrology 

Meeting today$ needs with a vision for tomorrow. 

Certificate of Analysis 

Loa A11JD01, New Mexico 87S4S 
Billy Tumey 

Report Date: November 30, 2001 
Contact: 
Project Groundwater Page 1 of 2 

Client Sample ID: 
S!JDI?le ID: 
Matrix: 

GU01101BUCK1 
51362001 
Ground We~« 

Collect Date: 
Receive Dale: 

31-0CT-01 
02-NOV-01 

Collector: Client 

DL TPV RL P........- QuUfllr RtiUit Ullill Df ADaiyld)Ue Time Blltcll Mtd. 
~----~------------------------------------------------------------~--Rad Alplul Spec 

Alplurspcc U, Liquid 
Uranium-2331234 7.87 0.0357 0.618 0.100 pCUL 

pCiiL 
pCiiL 

AAK 11122101 0932 118989 1 
Uranium-23.51236 0.301 0.0388 0.0346 0.100 
Uranium-238 5.29 0.0341 0.419 0.100 

RadGul'low 
GFPC, Sr90, liqldd low lnd 
Stroolium-90 -0.0834 0.222 0.0653 0.200 pCiiL BFl 1112001 0800 118798 2 

Method DeKilpdoll 

SW846 8330 PRE 8330 EXPLOSIVES BY HPLC Prep in liquid 
SW846 3005A ICP-MS 3005 PREP . 

SW846 JOOSA ICP·TRACE SW846 300SA 

Tile followtat ADa1J!4a11 Metllodl wen perfanDid 

DOE EML HASL 300 
2 EPA90S.O 

Notes: 
The Qualifiers in tbis repo1t are defined aa foUowa : 

** Indicates the analyte il a surrogar.e compouDd. 
< Actual result il leu tban amount reported 
> .Actual result il greater than amouat reported 
B Analyte found in the sample 11 well 11 the usociared blaDk. 
E Coocentration exceeds instrumeot calibration I'IDp 

GMS 
FDG 
AJM 

11106/01 
11109101 
11/06101 

Time 

1000 
1000 
1445 

PrepBMdl 

118832 
119120 
118976 

J . lndicaleS an estimated value. The result wu peater thaD tbc detection limit. but lesa than the repoltinslimiL 
U . Indicares tbc c:ompouocl wu analyzed for but not defected above the detection limit 
UI Uncertain identification for gamma spec;troscopy. 
X Lab-specific qualifier - must be fully described in cue namlive aDd data summary piCkqe 

The above sample is reported on an •as received• basis. 

This data report bas been preparccl aod reviewed in accontancc witb General EnJineeriDI Labaratoriea, Inc. 

p 0 Box 30712 • Charleston, SC 29417 • 2040 Savaae Road • 29407 

(843) 5~8111· Fax (843) 766-1178 

0 Prin1cd on Rccy<.~od Paper. 

--·------
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GENERAL ENGINEERING LABORATORIES 

Meeting today's needs with a visionfor tomorrow. 

Certificate of Analysis 

Company : lAs Alamo~ Nllionll Labl 
Addrcu: MS K497 ESH-18 

Water Quality &: Hydrolop 
Los A1111101, New Mexico 8754S Report Date: November 30. 2001 

ContaCt: Billy Tumey 
Project: Groundwller 

Client Sample m: 
SamplciD: 

GU01101BUCIC1 
51362001 

ESHL00701 
ESHLOOl 

Paae 2 of 2 

"P ........ DL TPU RL Dl' ADIII7RJ)ate Time Batda Mtd. 

standard operatina ~· Please direct any questions to your Project Manager, Stacy GriffiD. 

Reviewed by 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171• Fax (843) 7~1178 

0 Pri1lfeCl on Reqlcled l'llp& 
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Company: 
Address: 

Con1act: 
Project: 

GENERAL ENGINEI;RING LABORATORIES 
Meeting todays needs-with a vision for tomorrow. 

Los Alamos National Labl 
MS K497 ESH-18 
wa= Quality & Hyclroloo 
Los Alamos, New Mexico 87545 
Billy TUl"DDY 
OroundWIIIr 

Client Sample ID: 
S~leiD: 
Matnx: 
Collect Date: 
Receive Date: 
Collector: 

Certificate of Analysis 

GU01101BUCK2 
51362002 
GroundWaw 
31-0CT-01 
02-NOV-01 
Client 

Report Date: November 30. 2001 · 

Page 1 of 2 

DL RL UDiU DF ~ Tbae BatdaM&d. 

Rlld Alplla Spec 

Alphafp« U, Liqrlitl 
Uranium-2331'234 
Uranium-2351236 
Uranium-238 

a.IGall'llnr 

GFPC, Sr90, liquid low Ina 
Strootium-90 

Metlaocl Dtlcriptloll 

13.1 
0.347 
6.79 

0.0193 

0.0119 
0.00475 
0.0119 

1.03 
0.0365 
0.539 

0.183 0.0548 

0.100 
0.100 
0.100 

0.200 

pCiiL 
pCiiL 
pCiiL 

pCiiL 

AAK 1112.1A)l 0931 118989 1 

BF1 llfl001 0800 118798 2 

SW846 8330 PRE 8330 BXPLOSIVES BY HPLC Prep in liquid GMS 
FOG 
AJM 

11106101 
11/fm)l 

11106101 

1000 118831 

SW846 3005A ICP-MS 3005 P1U!P 

SW846 3005A ICP-TRACE SW846 3005A 

Tlae foUowiDI Alu!lydal MethodiWift perf01111111 

1 

Notes: 

DOE EML HASL 300 
EPA905.0 

The Qualifiers in this report are defiDed as follows : 

•• Indicates the analytc is a SUI'I'Oiate COII1pOUDd. 
< Actual result is less thaft amouot reported 
> Actual result is greater tlwlamouot reported · 

B Analyte found iD tbc sample IS well IS the associated blank. 

E Coocentratioo exceeds instrument aWbralioD rinp 

1000 119110 

1445 118976 

J IndicateS an estimated value. The result was grarer tbaD tbc detcc:tiODiimit, but less tblll tbc rcporting limiL 

U Incticatc~ tbc compound was analyzed for but not detected above the detection limit 

ill Uacertain identification for gamma spectroscopy. 

X Lab-specific qualifier - must be fully delcribed in case narndve mel dar& summary packap 

The above sample is rcpmted on an "as n=ccived" basis. 

This data fepolt has becD prepared and reviewed iD acconlaDce with Geucn1 EDgincering Laboralories. Inc. 

standard operating procedures. Please direct any qucsliou to your Project Manager, Stal:y Griffia. 

P 0 Box 30712. Charleston, SC 29417. 2040 Savage Road • 29407 

(843) 556-8171. Fax (.843) 766-1178 

0 PriMed on Re<:ycled Paper. 
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GENERAL ENGINEERING LABORATORIES 
Meeting today s needs with a vision for tomorrow. 

Certificate of Analysis 

Company : Los Alamos Natiollal Laba 
Addrua: MS K497 ESH·11 

Warcr Quality A HydroloJY 
Los A1amo1, New Mexico 1754.5 

Contact: . Billy Tumey 
Report Dare: November 30, 2001 

Project: Groundwlflet 
Pqe2of2 

Client Sample ID: GU01101BUCK2 
51362002 

Pro" ESHL00701 
Clien~ ESFR.OOl SampleiD: 

Reviewed by 

DL TPV RL Ullill Df ~ ThM BatdaMtd. 

P 0 Box 30712. Charleston, SC 29417. 2040 Savage Road • 29407 

(843) 556-8171• Fax (843) 766-1178 

0 l'rilllcd aa Recycled Piper • 
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Compu~y: 

Address: 

CollCICC 
Project: 

GENERAL ENGINEERING LABORATORIES 
. Meeting today s needs with a vision for tomorrow. 

Los Alamo& NllioDil Labt 
MS K.497 ESH-18 
Water Quality & Hydro1oiY 

Certificate of Analysis 

Los Alamol, New Mexico 87545 
Billy Tumey 

ReportD.m: November 30,2001 

Groundwarer 
Page 1 of 2 

Client S~le ID: 
S~leiD: 
Matnx: 
Collect Date: 
Receive Date: 
Colle®~': 

GU01101BUCIO 
51362003 
Grouad Willet 
31-0Cl'-01 
02-NOV-01 
Client 

Pr:oicct_ ESHL00701 
Client ID: ESHL001 

·DL TPU RL Ualb Dl' ~ 'I1IDe BatdlMtd. 

Rad Alplul Spec 

A.lpluup« u. Liquid 
Uranium-2331234 8.14 
Uranium-23SI236 0.147 
Uranium-231 2.86 

RadG11Fiw 

GFPC, Sr90. liquid low lewl 
Sttontium-90 .0.0205 

Tbe f~owbll Pnp, Metllodi'WU11 perl'or...t 
Metbocl n.atptioll 

0.00384 0.62S 
0.0104 0.0184 
0.0104 0.2.26 

0.188 0.0551 

0.100 
0.100 
0.100 

0.200 

pCiiL 
pCiJL 
pCiJL 

AAK. 11122101 0932 118989 1 

BFI 11120101 0803 118798 2 

SW846 8330 PRE 8330 EXPLOSIVE! BY HPLC Prep in liquid GMS 
PDO 
AJM 

11./0M)l 
11109101 
11106101 

1000 118832 

SW846 JOOjA ICP-MS 3005 PREP 

SWI46 300$A ICP-TRACE SW846 JOOjA 

The foJiowiy ADa1zt1a1 Medlodlwen ,...,.,... 

Medlocl Descrtpdoa 

DOE EML HASL.300 

2 EPA905.0 

Notes: 
The Qualifiers in this IqJOit are defined as followa : 

•• IndiCates the analyte ia • surropte CODipClU8d. 

< Actual result is less thaD 11D0W11 ieponed 
> Actual result is greaacr tbaa amoaDt reported 
8 Analytc found in the sample u weU as the auoeiatcd bJaok. 

E Concentration exceeds iostnunenl c:alibration range 

1000 119120 
1445 118976 

J IDdicatcs an cstimatecl value. The result was parer dwt the detec:tion limit, but less than the reportiuJ limit. 

U lodicaJa the compouad was analyzed for but not deteCted lbove the detection limit 

Ul Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case lllmlive and data summary packaJC 

The above sample is reported on an "as rcc:civcd" basis. 

This data report has been prepared aod reviewed in accordaDce with Gcoeral EnJineerin& Laboratories, Inc:. 

standard opc:ratillc procedures. Please direct any questions to your Project Manager, Stacy Griffia. 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savace Road • 29407 

(843) 556-8171· Fax (843) 766-1178 

0 i>rinted on Recyctocll'laper. 
613 



Company: 
Addresa: 

Contact: 
Project 

"'"' Reviewed by 

GENERAL ENGINEERING LABORATORIES 

Los Alamos National Labs 
MS K497 BSH-18 
Watu Quality & Hydrolol)' 

Meeting today~ needs with a vision for tomorrow. 

Certificate of Analysis 

Los AlllllOI, New Mwco 87545 
Billy Tumey 

Report Dare: November 30, 2001 

Groulldwlllr 
Paec 2 of 2 

ClientS~ ID: 
SampleiD: 

GU01101BUCK3 
51362003 

ESHL00701 
ESHLOOl 

DL TPU RL Ullits DF ~ 'I1DII Baldl Mtd. 

P 0 Box 30712 • Charleston, SC 29417· 2040 Savage Road • 29407 

(843) 556-8171· Fax (843) 766-1178 

() Prilllld 011 Recycled Paper. 
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Company: 
Addrcu: 

GENERAL ENGINEERING LABORATORIES 

Los Alamos NatiOIIIl Labs 

MS K497 ESH-18 
Wat« Quality A HydroloJY 

Meeting today's rreeds with a vision for tomorrow. 

Certificate of Analysis 

Los Alamo&. New MWc:o 87S6S 
Billy Tumey 

Report Dale: November 30, 2001 

Cont~et: 

Project: Groundwlllel' 
Pqelof2 

Clients~ ID: 
S~ID: 
Matrix: 
Collect. Date: 
Receive D.ae: 
Collector: 

GU01101BUCK4 
~1362004 
OroundW.-
31-0CI'-01 
02-NOV-01 
Client 

DL TPtJ RL DF AulyltDife Time Batdl Mtd. 

. RM Alpb Spec 

AlpltMp.c U, LiquMI 
Urmium-2331234 12.0 O.OlSl 
UraDium-2351236 0.297 0.0139 

UraDium-238 3.00 0.0161 

RlldGaln.w 
GFPC. Sr90, liquid low lev•l 
Scrontium-90 0.0109 0.166 

0.894 0.100 
0.019 0.100 
0.229 0.100 

0.0494 0.200 

pCi/L 
pCiiL 
pCiiL 

pCiiL 

AAK lln:ziOl 0932 118989 1 

Bfl 1112001 0803 118798 2 

SW846 8330 PRE 8330 F.XPLOSIVES BY HPLC Prep iD 1iqaicl GMS 
FDO 
AJM 

11106101 
11109101 
11106101 

1000 118832 

SW846 300SA ICP-MS 300S PREP 

SW846 300SA ICP-TRACB SW846 300SA 

ne foJiowiDc Al!!lydc!l Medlodl wen Jl!!fOI'IIIIII 

DOE EML HASL 300 

2 EPA90S.O 

Noces: 
The Qualifiers in this report ue defiacd u folJowa : 

•• Indicates the malyte is aaunopre compouad. 
< Actual resuh is less thaD amouat reported 
> Actual result is greaaer thaD UDOUDt reported · 
B Analyte found in tbc sample u well u the auocWed blank. . 
E Concentration exceeds inSUUIIIellt calibncioa rup 

1000 119120 

1445 118976 

J Indicates an cstimaled value. The result wu gRI&er thaD tbe detecticxalimil. but less than tbe reportiaJ JimiL 

U Indicares tbe compound wu analyzed for but not derec:ted above the detectioa limit 

UI Uncertain identification for samma spectroscopy. 
X Lab-specific qualifier - must be fully described in case namtive llld data SUJDIIW)' package 

The above sample is reported oa aa "u received" basis. 

This data report has been prepueclllld reviewed iD acc:ordaaca with Geacrll Enameerins Labonlori.es. IDe. 

standard opendDg procedures. Pteue direct any questioas to your Project Manager, Stacy Griffin. 

P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171• Fax (843) 766-1178 

0 PriiRd on Recyclecl Paper. 
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GENERAL ENGINEERING LABORATORIES 
Meeting today s needs with a vision for tomorrow. 

Certificate of Analysis 

CompaDy : Los Allmoa NatiOIIIl Labs 
Addreaa: MS K497 BSH-18 

Willer Quality & HydroloJY 
Los Alamos, New Mexico 87545 

CoDW:t: Billy Tumey 

Project: Groundwater 

Client Sample ID: 
SampleiD: 

GU01101BUCK4 
51362004 

Report Date: November 30, 2001 · 

Pap 2 of 2 

DL TPU RL Dl' ADIIlyltDale 1'IIDI s.adl Mtd. 

Reviewed by 

P 0 Box 30712. Qarleston, SC 29417 • 2040 Savage Road • 29407 

(843) SS6-8171 • Fax (843) 766-1178 

0 Princed on R~e7<:1cd Pllpei'. 
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GENERAL ENGINEERING LABORATORIES 

Meeting today s needs with a vision for tomorrow. 

Certificate of Analysis 

Comp~ay: 

Addrell: 

Contac:t: 
Pro jed: 

lbd Alpba, Spec 

Alpluup« U, Lilplid 

Los AlllllOI NatioDal Labs 
MS K497 ESH-11 
Wat« Quality A Hydrolo&Y . 
Los Alamos. New~ 8754S 
Billy T11mey 

Groundwarer 

Client Sample ID: 
S~leiD: 
Matrix: 
Collec;t Daro: 

. Receive Dare; 
Collector. 

Urlllium-133/234 1.01 

Urlllium-1351236 O.l6S 

Urlllium-131 1.67 

llMGMFiow 

GFPC. Sr90, liquid low ln1l 

StroGii.um-90 O.OOS3 

ne ~Prep Mldlodlwere,...,..... 

GU01101BUCK6 
51362005 
Ground Wiler 
31-0CT-01 
02-NOV-01 
Clieut . 

DL TPU 

0.0111 0.610 
0.0146 0.0194. 
0.0131 0.133 

0.226 0.0673 

Metlocl Desalpliaa Aa8IJtt 

-----------------------HPLC------
---.--.,~-------a=~•e 

SW846 8330 PRB 8330 EXPLOSIVES BY Prep laliq.U.. ..-

SW846 3005A ICP·MS 300S PREP FDG 

SWI46 ~A ICP-TRACE SW846 3005A AJM 

Report Date: November 30. 2001 

Pace 1 of 2 

Pro" • ESHL00701 
Cli~: ESHLOOl 

RL 

0.100 
0.100 
0.100 

0.200 

DIM 

11/0Wl 
11~1 

11/0WI 

UDhl 

pCiiL 
pCiiL 
pCiiL 

pCiiL 

AAK 11/Z2J01 0932 118989 1 

Bfl 1112001 0803 118798 2 

1'11111 Prep .... 

1000 118832 

1000 119120 

144S 118976 

.,.., ne fo1!ow1Ds AD!Iytlcel MIIIMMII wen p!!ftllllllll 

... 

.... 

Mldaod Detcrl,.._ 

2 

Notes: 

DOE EML HASL 300 

EPA90S.O 

The Qualifiers in this repoct are defilll:d u fOUows : 

•• Indicates !he malyte is a 5Un01U c:ompouad. 

< Actual result is less tbm amoant NpO&ted 

> Actual result is gte1ter tbiD llllOUD1 repolted · 

B Analyte fOUDd in tbo sample u weD u tbc usociall!d blaDt. 

E Concentration exc:eeds inltnlmellt c:alibntioa nnp 

J Indicates an estimalecl value. The resuk waa· pater chaD tbc defection limit, but less thaD rbc rcportiDglimit 

U Iudicates tbe c:ompouDd wu analyzed for. but not dctec:t.ed above tbe detectioa limit 

Ul Uncertain idcnlificadOil for gamma spec:troacopy. · 

X Lab-specific qualifier - must be fully described in cue namaive and dala summary padc.ap 

. The above sample is reported Oil aD ·as rr:ccived" bud. 

•This data report has beeD prepued aDd reviewed iD accordlace with Geoeral Engiraeeriftl Laboratories. IDe. 

· staDdard operating procedures,; Please cliR:ct arry qucstioas to your Project Manager. Stacy Griffin • 

P 0 Box 3{1712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171 • Fax (843) 766-1178 

Q Printed on Rec:yc:led Paper. 
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GENERAL ENGINEERING LABORATORIES 

Company : Los AIIIDOI National Labs 

Addreu: MS K497 ESH-18 
Water Quality 4: HydroiOIY 

Meeting today:S needs with a vision for tomorrow. 

Certificate of Analysis 

Los Alamol, New Mexico 8754S Report Dale: November 30, 2001 

Contact: BiD.y Tumey 

Project: Groundwater 

Client S~le ID: 
SampleiD: 

GU01101BUCK6 
51362()()j 

Paplofl 

------~----------------------------------------
-------------------------·----

Reviewed by 

Qulifllr R.wt DL TPU RL DF AMI,.,_ 'I1IDI Batcb Mtd. 

P 0 Box 30712 • Charleston. sc 29417 • 2040 Savaae Road • 29407 

(843) 556-8171• Fax (843) 766-1178 

0 Prillled oa R~l.cl Pupw. 
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Compmy: 
Addresa: 

GENERAL ENGINEERING LABORATORIES 
·Meeting today's needs with a vision for tomorrow. 

Loa AliiiDOI National Labs 
MS K497 BSH-18 
Warcr Quality &: HydrolOIY 

Certificate of Analysis 

Loa Alamos, New Mexico 87545 
BillyTU111C7 

Report Dare: November 30, 2001 

Contact: 
Project: Growldwllcl' 

Client Sample ID: 
SamplelD: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

GU01101BUCK7 
:51362006 
Ground WIUf/ 
31-0CT.Ol 
02-NOV-01 
Clicat 

Proiec:t ESHL00701 
Client ID: ESHLOOI 

Pase 1 of 2 

=-~~~~-------Qa~_•_M&w ____ RauM ______________ ~D~L ___ T~PU~·~----RL----~U~ DF AD11JstDate Time Bltda Mtd. 

... Alplla Spec 

Alplwplc U, LiqNid 
Uranium-2331234 
Uraniwn-2351236 
Uraniwn-238 

Rad<ali'llnr 
GFPC, Sr90, liquid low l#wl 
Stronlium-90 

5.65 
0.110 
1.90 

-0.0197 

0.0144 
0.00989 
0.0124 

0.435 
0.0149 
0.152 

0.228 0.0674 

0.100 
0.100 
0.100 

0.200 

pCiiL 
pCiiL 
pCl/L 

pCl/L . 

AAK llf21J01 0938 118989 1 

BF1 11/2001 0812 118798 2 

SW846 8330 PRE 8330 EXPLOSIVES BY HPLC Prep ill liq1licl OMS 

FDO 
AJM 

1 JJ06101 
11109J01 
11/06101 

1000 118832 

SW846 300SA ICP-MS 3005 PRl!P 

SW846 3005A ICP·TRACB SW846 3005A 

DOE BM1. HASL 300 

2 EPA905.0 

Notes: 
The Qualifiers in tbis report arc defiDod u follows : 

•• Indic:ales the lllllyte is a sunopre com)XJUIML 
.< Actual result is less thaD IIIDOUDt reported 
> Actual result is greater tbuliiDOWit repolted 
B Analyte found iD tho sample u well as tbe ISIOcialed blank. 

E Cooceotraaioa exceeds iDslrWnent calibratioa rup 

1000 119120 

1445 118976 

J Indicates an estimated value. The result wu pear« lbaD the detectioa Hmit. but less than the reporting HmiL 

U Indicates the compound wu analyzed for but not detected above the detection limit 

U1 Uncertain identiftcalion for gamma speciiOICOpy. 
X Lab-specific qualifier • must be fully described in cue umdve and data SUIDIIUilJ packap 

The above sample is reported oa an "as t:eecived" basis. 

This data report bu been prepared and reviewed in KCOrdaDI:e with Oenenl Eogiuecrinl Laboratories. lac. 

standard operating procedures. Pleue direct any questiooa to your Project Manager, Stacy Griffin. 

P 0 Box 30712. Charleston, SC 29417· 2040 Savaac Road· 29407 

(843) 556-8171• Fax (843) 766-1178 

0 Primed on Rec:~lecll'llper. 619 
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GENERAL ENGINEERING LABORATORIES 

Meeting today :r needs with a vision for tomorrow. 

Certificate of Analysis 

Company : Los Alamos Nalional Labs 

Addnss: MS K497 ESH-18 
W atcc Quality .t HydroloiY 
Los Al111101, New Mexico 87545 Report Dm: November 30, 2001 

Contact: Billy Tumey 

Project: Groundwarer 

Client Sample ID: 
SamplelD: 

GU01101BUCK7 
S1362006 

Proiec:t: ESJR.00701 
Client ID: ESHLOOl 

Page 2 of 2 

DL TPU RL Dl' ~ Tillie Batda Mtd. 

---------------------------------------

Reviewed by 

P 0 Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(843) SS6-8171• Fax (843) 766-1178 

0 Printed on Recycled Pllp:r. 
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Compmy : 
Addreu: 

Contact: 
Project: 

GENERAL ENGINEERING LABORATORIES 

Meeting today~ needs with a vision for tomorrow. 

Los Allmos Nationti Laba 
MS K497 BSH-18 
Weer Quality & Hydroloty 

Los Alamos, New Mexico 87S4S 
Billy Tumey 

Grouadwata 

Client Sample ID: 
SampleiD: 
Matrix: 
Collect Date: 
Receive Date: 
Collector. 

Certificate of Analysis 

GU01101BUCK8 
51362007 
GroundWII• 
31-0Cf-01 
02-NOV-01 
Client 

Report Date: November 30, 2001 . 

Pap 1 of 2 

.......... DL TPV RL DF Alllllysd)Ma n.. Batdt Mid. 

Rad AlpU Spec 

Alpluupec U, LiquUI 
Uranium-2331234 
Uranium-2351236 
Uranium-238 

RadGMFIDw 

GFPC. Sr90, liquid lt1w ln.l 
Stroiltiwn-90 

U4 
0.261 
4.17 

0.146 

0.0176 
0.0176 
0.0206 

0.$31 
O.OliS 
0.328 

0.187 0.0616 

0.100 
0.100 
0.100 

0.200 

pCUL 
pCiiL 
pCUL 

pCUL 

AAK 11/l:Wl 0938 118989 I 

BFt 11120101 0812 118798 2 . 

The.fc!llowgl'r!p.~MitMdl~~w!!!e~n!J,...~Iw~...a~~------~· ··--·---
--=----:::---=--=-~---...,..-

Metbod Dt~e:dptloa ~ D* 111M Pnp Batdl 

s\V846 8330 PRE 8330 EXPLOSIVES BY HPLC Prep in liquid GMS 11J06.1)1 1000 118832 

SW846 300SA ICP-MS 3005 PREP FOO 11.109101 1000 119120 

SW846 300SA ICP-TRACE SW846 3005A AJM lJmM)l 1445 118976 

The fo&lowtal U!ltdc!J M.cllocll were p!lf!m!d 

2 

Notes: 

DOE EML HASL 300 

.EPA905.0 

The Qualifiers in tbil report are defhM:d u follows : 

•• Indicate~ tbe analyte is a SQ110111e compouad. 

< Actual result ia less tban amount reported 

> Actual result is pate:~' lhao IIIIOUJit repodlld 
8 Anllyte found in tbe sample 11 wdlaa tbe auociared blank. 

E Concencrabon exceeds inlarumcDt c:alibriiWG rmp 
J Indicates an estimated value. The result was greerer lban the 4etectioalimil. but less tbaD the reportina limit. 

U Indic:ata the compound was analyzed for bat not dctocted lbove tbe dctcctioa limit 

Ul Uncertain identifiealioo for gamma spectroecopy. 

X Lab-speatlc qualifier - must be fully described iD cue aamlive aad dlla summary packap 

The above sample is reported oo ID •as teeeived• basis. 

""' This data report hal been prepared and reviewed iD acc:ordaacc with General f.Dsioeeriaa Labotalories.lllc. 

standard operating procedwa. Please direcluy qua«ioas 10 your Project Manager, Stacy Griffta. 

""' 
P 0 Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171• Fax (843) 766-1178 

0 Prinacd an Recycled Paper. 
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Compuy : 
Address: 

Reviewed by 

. 

GENERAL ENGINEERING LABORATORIES 

Los Alamol Nllional J...abt 
MS K.497 BSH-18 
Water Qullity A HydroloJY 

Meeting today's needs with a vision for tomorrow. 

Certificate of Analysis 

Loa AIIIDOI, New Mexico 87~ 
Billy Tumey 

Report Date: Novcmbcr 30, 2001 

Oroondw.-

Client Sample .ID: 
SampleiD: 

GU01101BUCIC8 
.51362007 

~ec:t: ESHL00701 
Client ID: ESIU.OOl 

DL TPU RL 

P 0 Box 3C1712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(843) .5.56-8171• Fax (843) 766-1178 

0 Printed.., Recycled Paper. 

Pap2ofl 
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GENERAL ENGINEERING LABORATORIES 

Company : Loa A1unoi Nllioall Llbl 
Addral: MS K497 BSH-11 

Wat« Quality & Hydloloo 

Meeting today's needs with" vision for tomorrow. 

Certificate of Analysis 

Loa AI-. New Mexico 87545 
CoatKt: Billy Tumey . 

Project: Grouudwll« 

Clients~ ID: 
S~ID: 
Mamx: 
Collea Dille: 
~veDite: 
Collector: 

GU01102BUCKI 
S1362008 
GrowldWrll:r 
31-0CI'-01 
01-NOV-01 
Client 

Report Dare: Novemller 30, 2001 

Pqelof2 

........ DL TPU RL Ual&t or ~ 1'lme Batda Mtd. 

w AJplla Spec 

Alplltllpc U, LiquiJ 
Unnium-2331234 
UrllliUlll-2351236 
Uruium-231 

RMC..n..r 
GFPC. SliiO. liquilltqw t.wl 
Strontium-90 

6..56 
0.692 
~.06 

0.125 

0.020 
0.0124 
0.016 

0.179 

0.504 
0.0605 
0.315 

0.0579 

0.100 
0.100 
0.100 

0.200 

pCi/L 
pCiiL 
pCi/L 

pCiiL 

AAK 11122101 0931 118989 t 

BFl 1112001 0812 118798 2 

o.c. na. Prep Baldi 

SW846 8330 PRE 8330 EXPLOSlVBS BY HPLC Prql in liqlli4 

SW846 3005A ICP-MS 3005 PREP 

SW846 3005A ICP·TRACE SW846 3005A 

Tile folowb!l Au~Jda~Mellladl ...... ,.,.... 

2 

Notes: 

DOE BML HASL 300 
EPA905.0 

The Qualifien iD tbis report .. defiDed • follows ~ 

•• IndiCates die anal.yte ia a surropte C91Dpoud. 
< Actuil result is leu tbllliiDOUDt repoltCcl 
> Actual result ia greater IbiD IIDOUDt reportal . 
8 Analyte found iD the ample u well u tbe IUOCilled bllllk. 
E Concenll'alioa exceed~ iDscnuDeat cilibnlion rmp 

OMS 
FOO 
AJM 

------------~~-------------------------11106101 1000 111832 

11109~1 1000 119120 

11106101 1445 118976 

J Indicates an estimared value. The JeSUit wu pater tban the detec:tioo limit, but less tbaD the reponing limit. 

U Indicates the compouud wu analyzed for bat DOt derec:ted above the dctectiaa limit 

UI Unc:enaiD ideGciftc:atioa for pmma ·~· 
X Lab-specific qullifier- must be fully de~Aibod iD cue amative IIICl data sWIIIIIM')' piCbp 

The above sample is reported oa an •u re=vcc1· basis. 

This data report bas been prepared and reviewed io accordlace with GeDeral EDaineerial I..bcxafories. Inc. 
stmdlrd operating procedurea. Pleue direct any qucstiou 10 your Project Manaaer. Stxy GriffiD. 

P 0 Box 30712 • Charlescon, SC 29417 • 2040 Savage Road • 29407 

(843) 556-8171• Fax (843) 766-1178 

0 Prillled CMI Jtecyded Paper. 623 
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C01J111111Y : 
Addreu: 

Coouct: 

Project: 

.......... 

Reviewed by 

GENERAL ENGINEERING LABORATORIES 

Los AIIIIDOI Nacioul Labt 
MS K497 BSH·ll 
Wa~« Quality A HydroloJY 

Meeting today's needs with a vision for tomorrow. 

Certificate of Analysis 

Los Alamos, New Mexico 87545 
Billy Tumey 

Report Date: November 30, 2001 

Oruundwlllllr 
Pap2of2 

Clielll Sample ID: 
SampleD>: 

OU01102BUCK& 
Sl362008 

Pro' ES:m.oo701 
Cli:ffo: ESHLOOl 

DL mJ RL Dr ~ Time BatdiMtd. 

PO Box 30712· Cw1elton, SC 29417 • 2040 Savage Road• 29407 

(843) S56-8171• Fax (843) 766-1178 

0 l'rinled 011 Rec:ycled ...,.,. 
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~. i 

SampleiD _ 
1200105711 

Nov 13 2001 12:01 
-

1200105712 
Nov 13 2001 12:05 

51362001 
Nov 13 2001 12:09 

1200105715 
Nov 13 200112:12 

1200105714 
Nov 13 2001 12:16 

1200105713 
Nov 13 2001 12:20 

51362002 
Nov 13 2001 12:24 

·--

~-- 51362003 
Nov 13 2001 12:28 

51362004 
Nov 13 2001 12:39 

51362005 
Nov 13 2001 12:42 

51362006 
Nov 13 2001 12:46 -·-

51362007 
Nov 13 2001 12:50 

51362008 
Nov 13 2001 12:54 

w .... 
~ 

it it i .f fl: ii I i 

Client ID Replicate 1 

Method Blank '"""U , ...... u 

Laboratory Control Sample '"'"""U 
I"""'U 

GU011 01 BUCK1 ,-u 
1"'-u 

Serial Dilution ·~· 5x dil.factor '"""'U 

Sample Duplicate ..:.-u 
"""'U 

Matrix Spike 
~-

"'-u 

GU01101BUCK2 , ... u 
1.-U 

GU011 01 BUCK3 1-u 
1-u 

GU01101BUCK4 '"""'U 
r.llltrr 

GU011 01 BUCK6 
... .., 
-u 

GU011 01 BUCK7 ...... u 
:·-u 

GU011 01BUCK8 , .. -u 
1"'-u 

-·-

GU01102BUCK8 1--u 
~u 

I !i & ' ll ~ -~ I I 2 i :i I i i' j l i 

ug/L Total U Results (ugll) j"Ut""U 

0 -0.34 0 

-0.34 
Rae. {Isotopic) Rae. (total) 

0.757 104.557 13712.02114 105.13889 104.5 

100.8 104.56331 
·--= 

0.124 17.384 13919.35484 

17.26 

%0iff %Diff (total) 

0.023 3.203 13826.08696 -7.258065 -7.875057524 

3.18 -7.87949 

RPD RPD(total) 

0.127 17.987 14062.99213 2.3904382 3.409572814 

17.86 3.4168565 

Rae. (Isotopic) Rec. (total) 

0.889 123.589 13802.02475 106.25 106.205 

122.7 106.21537 

0.167 23.307 13856.28743 

23.14 

0.064 9.144 14187.5 Analytical'batch 119121 

9.08 
~ration batch 119120 

0.073 9.983 13575.34247 I 
9.91 Initial Sample vol. 50 ml 

I 
0.042 5.832' 13785.71429 Anal Sample vol. 50 ml 

5.79 

0.039 5.639 14358.97436 

5.6 

0.101 14.301 14059.40594 

14.2 

0.101 14.171 13930.69307 

14.07 

;t.JJf7 l J I q /(,I 



/ f' 11 l 
l ! i ,I i i 

[_ ,_ 

w 
t-1 
U1 

Sample ID Client 10 
- 1200105711 Method Blank 
Nov 14 2001 11:29 

f- 1200105712 Laboratory Control Sam_~)~(~_ 
Nov 14 2001 11:43 

- ---

51326001 GU01101BUCK1 
~--

Nov 14 2001 11:46 

1200105715 Serial Dilution 
Nov 14 200111:50 5x dil.factor 

1200105714 Sample Duplicate 
Nov 14 2001 11 :54 

1200105713 Matrix Spike 
Nov 14 2001 11:58 

f-- -. 
51362002 GU01101 BUCK2 

Nov 14 200112:01 

51362003 GU011 01 BUCK3 
Nov 14 2001 12:05 ---

51362004 GU01101BUCK4 
Nov 14 2001 12:16 

51362005 GU011 01 BUCK6 
Nov 14 2001 12:20 

51362006 GU011 01 BUCK7 
Nov 14 2001 12:24 

51362067 GU011 01 BUCKS 
Nov 14 2001 12:28 
- --· 

51362008 GU011 02BUCKB 
Nov 14 2001 12:31 

- ---- -

i 

Replicate 2 
""'"U 
,,~u 

~u 

-u 

·-u 
I"' .... U 

-u 
-u 

·-u 
I"''""U 

'"'""U 
,"'-u 

l'""'U ,.-u 

,.-u 
r·-u 

r--u 
·-u 

~-u 
, ...... u 

"'"'"U ...... u 

·-u 
"'""U 

-u 
""'U 

" ~ ii 1 

ugll. Total U Results (ug/l) ,,~ur~u 

0 -0.05 0 - ----
-o.05 

-
Rae. (Isotopic) Rae. (total) 

0.747 102.847 13668.0054 103.75 104.5 
102.1 102.8508 

0.126 17.136 13500 
17.01 

%Oiff (Isotopic) %Difl (totaiJ 
0.025 3.515 13960 .0.79365 2.5618581 
3.49 2.586714 

RPD (isotopic) RPD(total) 
0.143 19.273 133n.6224 12.63941 11.738856 
19.13 11.73215 

Rae. (lso!«Jpic) Rae. (total) 
0.899 125.099 13815.3504 107.3611 107.963 
124.2 107.9782 

0.171 23.401 13584.7953 
23.23 

0.066 9.396 14136.3636 Analytical batch 119121 
9.33 I 

[Preparation batch 119120 
0.075 ' 10.375 13733.3333 

10.3 Initial Sample vol. 50 ml 

0.045 6.195 13666.6667 Anal ...... ·- vol. 50 ITL 
6.15 

0.042 6.042 14285.7143 
6 

0.109 14.959 13623.8532 
14.85 

0.104 14.854 14182.6923 
14.75 ----· ---

~~ { <)t-//c..l 
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w 
..... 
0\ 

• • • i 

SampleiD 
1200105711 

Nov 14 200112:42 

1200105712 
Nov 14 200112:46 

51326001 
Nov 14 2001 12:50 

1200105715 
Nov 14 2001 12:54 

1200105714 
Nov 14 200112:57 --

1200105713 
Nov 14 200113:01 

51362002 
Nov 14 2001 13:05 

51362003 
Nov 14 200113:09 

51362004 
lirov 14 200113:20 

51362005 
Nov 14 2001 13:24 

51362006 
Nov 14 2001 13:27 

51362007 
Nov 14 200113:31 

51362008 
Nov 14 2001 13:35 

. " i J 

Client ID Aeplicate3 ug/L 

Method Blank I"'""U 0 
I"'""U -().04 

Laboratory Control Sample .~ 0.802 

I~ 110.4 

GU01101BUCK1 ~·-u 0.134 
~·-u 18.43 

Serial Dilution 1"'-u 0.025 

5x dll.factor 1"'-u 3.7 

SarnpiEt Duplicate t--U 0.134 
~-u 18.63 

Matrix Spike 1-lJ 0.943 
I"'""U 129.5 

GU01101BUCK2 r-u 0.178 
1-u 24.19 

GU01101BUCK3 -u 0.07 
-u 9.64 

GU01101 BUCK4 ...... u 0.078 
·-u 10.72 

GU01101BUCK6 ~- 0.045 
-u 6.32 

GU01101 BUCK7 ' .. -u 0.045 
··-u 6.14 

GU01101BUCK8 I""'''U 0.108 
""!!_ 15.13 

GU01102BUCK8 ~ 0.109 
~·-u 15.19 

' 1 ~ 1: i i ~ l ~ I. • I .{ I j I ~ 

Total U Results (ug/L) -ur-u [MDL~-u (ugll) MDL6 -u (ug/L) 

-().04 0 0.001337 O.o18 

Rae. (isotopic) Rae. (total) 

111.202 1~765.588 111.38889 104.5 
111.21185 

18.564 13753.731 

%Diff (isotopic) %Diff (total) 

3.725 14800 -6.716418 0.328593 
0.3798155 

" RPD _{Isotopic) APD (total) 

18.764 13902.985 0 1.071582 
1.0793308 

Rae. (isotopic) Rae. (total 

130.443 13732.768 112.36111 111.879 
111.88677 ' 

24.368 13589.888 I 
' 

I 

9.71 13771.429 Analytical batch 119121 

I 
Preparation batch 119120 

10.798 13743.59 
Initial Sa~_vol. 50 ml 

6.365 14044.444 Final Sample wl. 50 ml ' 

6.185 13644.444 

15.238 14009.259 

- -

15.299 13935.78 : 

- :____________ ---- -

~lo(I{OI 
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w 
t-' 
U1 

Jll Ji ~, AI i< 4 ~ 4 

SampleiD Client 10 
r--- 1200105711 Method Blank 

Nov 14 2001 11:29 

-
1200105712 Laboratory Control Sample 

Nov 14 2001 11:43 

- - -~ 

51326001 GU011 01 BUCK1 

NciV14 2001 11 :46 

1200105715 Serial Dilution 

Nov 14 200111:50 5x dil.factor 

1200105714 Sample Duplicate 

Nov 14 2001 11:54 

1200105713 Matrix Spike 

Nov 14 200111:58 

:---- --
51362002 GU011 01 BUCK2 

Nov 14 200112:01 

51362003 GU01101 BUCK3 

Nov 14 200112:05 
f---

51362004 GU011 01BUCK4 

Nov 14 2001 12:16 

51362005 GU01101BUCK6 

Nov 14 200112:20 

51362006 GU011 01 BUCK7 

Nov 14 2001 12:24 

51362007 GU01101BUCK8 

Nov 14 2001 12:28 

51362008 GU011 02BUCK8 

~v!4 2()()112_:31~ - ------

-'i "- ;iii 

Replicate2 ugJL 
"'""'U 0 
-'""'U -o.05 

-

~u 0.747 
-u 102.1 

r·-u 0.126 ,., .... u 17.01 

-u 0.025 
'\J 3.49 

.. -u 0.143 

...... u 19.13 

"""'U 0.899 
"'""U 124.2 

...... u 0.171 

...-u 23.23 

r·-u 0.066 
1"-u 9.33 

'"""U 0.075 ,...,.. 
10.3 

-u 0.045 ,_u 6.15 

I"'"'"U 0.042 
, .. -u 6 

r·-u 0.109 
---

l"'""lJ 14.85 

I'\J 0.104 
1"'-u 14.75 

" 
,,. 

" ,Ji "' .. .. ii ~ " 

Total U Results (ug/L) 1'~ur~u 

-0.05 0 - ---

Rae. (Isotopic) Rae. (total) 

102.847 13668.0054 103.75 104.5 
102.8508 

17.136 13500 

%[)Iff (lsot~) %Diff (total 

3.515 13960 .().79365 2.5618581 

2.586714 

RPD ) APD(t~ 

19.273 13377.6224 12.63941 11.738856 
11.73215 

Rae. (isotopic) Rae. (total) 

125.099 13815.3504 107.3611 107.963 
107.9782 

23.401 13584.7953 

9.396 14136.3636 Anal}'l_ical batch 119121 

,Praparation batch 119120 

' 10.375 13733.3333 
Initial Sample vol. 50 ml 

6.195 13666.6667 Anal ......... , ,;~ vol. 50 rnL 

6.042 14285.7143 

14.959 13623.8532 

14.854 14182.6923 

-- -- ---- L_ 
- -

~~ ( <)t-f/ ... 1 



r 

w 
1-' 
0\ 

SampleiD 
1200105711 

Nov 14 2001 12:42 

1200105712 
Nov 14 200112:46 

51326001 
Nov 14 2001 12:50 

1200105715 
Nov 14 200112:54 

1200105714 
Nov 14 2001 12:57 

1200105713 
Nov 14 200113:01 

51362002 
Nov 14 2001 13:05 

51362003 
Nov 14 2001 13:09 

~· 51362004 
Nov 14 2001 13:20 

51362005 
Nov 14 2001 13:24 

51362006 
Nov 14 2001 13:27 

51362007 
Nov 14 200113:31 

51362008 
Nov 14 2001 13:35 

.ll "' " It • .. • "' .. .. li • • .. • " " .. .iii "' li ,;_ ,;& ~ "' 

Client 10 Replicate3 ug/L Total U Results (ugA..) l~ur~u IMDL~-u (ug/L) MDL'""U (ug/L) 

Method Blank 
, ....... u 0 -o.04 0 0.001337 0.018 ! 

'""'U -o.04 
---1 

Rae. (Isotopic} Aec. (total) 
·~ 

Laboratory Control Sample --u 0.802 111.202 1;3765~588 111.38889 104.5 

-u 110.4 111.21185 

GU011 01 BUCK1 "'-u 0.134 18.564 13753.731 

~-u 18.43 I 
I 

%Diff (isotoptc) %Diff (total) 

Serial Dilution ~ 0.025 3.725 14800 -6.716418 0.328593 

5x dll.factor l"'lJ 3.7 0.3798155 

.. ___j 

RPD (Isotopic) RPD (total) 

Sample Duplicate ~u 0.134 18.764 13902.985 0 1.071582 

,-u 18.63 1.0793308 

Rae. (isotopic) Rae. (total) 

Matrix Spike I ...... U 0.943 130.443 13732.768 112.36111 111.879 

I"'""U 129.5 111.88677 I 
-----"l 

GU01101BUCK2 r--u 0.178 24.368 13589.888 

~-u 24.19 

GU01101BUCK3 1-u 0.07 9.71 13771.429 Analytical batch 119121 

LlJ 9.64 I 
Preparation batch 119120 

GU01101 BUCK4 I""'''U 0.078 10.798 13743.59 

I"'""U 10.72 Initial Sample vol. 50 ml 

GU01101BUCK6 1-u 0.045 6.365 14044.444 Final Sample vol. 50 ml I 

-u 6.32 ! 

GU01101 BUCK7 ' ·-u 0.045 6.185 13644.444 
...... u 6.14 ! 

GU011 01 BUCKS "'""U 0.108 15.238 14009.259 

"'\J 15.13 
----

GU011 02BUCK8 ~ 0.109 15.299 13935.78 

"'""U 15.19 __ __j 

;vJ}, I (J(f/ 0 I 
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ESTABLISHED 1906 

E.S. BABCOCK 
& SONS, INC. 

Environmental Laboratory Certification #1156 

6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 

PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

Client I .D.: 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01101BUCK1 
GW-2123 

water 

Result 

ND ug/L 

Method 

EPA 314.0 

~a1Jv:~~~i§i~6a~oo1 
Date Reported: 11/08/2001 

Collected By: 
Date: 10/31/2001 
Time: 1215 

Submitted By: Fed.Exp. 

RL 

4. 

Date: 11/02/2001 
Time: 0930 

MDL 

2. 

Date I 
Analyst 

011106/KO 

ND = None detected at MDL (Method Detection Limit}. RL & MDL units same as result. 

J=Trace {Less Than RL, Above MDL}value estimated. 

cc: 
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ESTABLISHED 1906 

E.S. BABCOCK 
& SONS, INC. 

Environmental Laboratory Certification #1156 

6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 

PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

Client I .D.: 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01101BUCK2 
GW-2124 

water 

Result 

ND ug/L 

Method 

EPA 314.0 

•··••••·•i·•••·••·~as~t·•••>:J..o£••••····· abNo.J L91863-002 

Date Reported: 1~/08/2001 

Collected By: 
Date: 10/31/2001 
Time: 1405 

Submitted By: Fed.Exp. 

RL 

4. 

Date: 11/02/2001 
Time: 0930 

MDL 

2. 

Date I 
Analyst 

011106/KO 

ND = None detected at MDL {Method Detection Limit). RL & MDL units same as result. 

J=Trace {Less Than RL, Above MDL)value estimated. 

cc: 
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E.S. BABCOCK 
&SONS, INC. 

Environmental Laboratory Certification #1156 

6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 

PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

Client I. D. : 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01101BUCK3 
GW-2125 

water 

Result 

ND 

Method 

ug/L EPA 314.0 

~~~~~5~£9±~63-003 
Date Reported: 11/08/2001 

Collected By: 
Date: 10/31/2001 
Time: 1105 

Submitted By: Fed.Exp. 

RL 

4. 

Date: 11/02/2001 
Time: 0930 

MDL 

2. 

Date I 
Analyst 

011106/KO 

ND = None detected at MDL (Method Detection Limit). RL & MDL units same as result. 

J=Trace (Less Than RL, Above MDL)value estimated. 

cc: 
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E.S. BABCOCK 
& SONS, INC. 

Environmental Laboratory Certification #1156 

6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 

PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

Client I. D. : 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01101BUCK4 
GW-2126 

water 

Result 

ND 

Method 

ug/L EPA 314.0 

~~p~62r i9~~63'"004 
Date Reported: 11/08/2001 

Collected By: 
Date: 10/31/2001 
Time: 1025 

Submitted By: Fed.Exp. 

RL 

4. 

Date: 11/02/2001 
Time: 0930 

MDL 

2. 

Date I 
Analyst 

011106/KO 

ND = None detected at MDL (Method Detection Limit). RL & MDL units same as result. 

J=Trace (Less Than RL, Above MDL)value estimated. 

cc: 
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E.S. BABCOCK 
& SONS, INC. 

Environmental Laboratory Certification #1156 

6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 

PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

Client I .D.: 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01102BUCK4 
GW-2126 

water 

Result 

ND 

Method 

ug/L EPA 314.0 

~~.p:ati i:9~~63-005. 
Date Reported: 11/08/2001 

Collected By: 
Date: 10/31/2001 
Time: 1025 

Submitted By: Fed.Exp. 

RL 

4. 

Date: 11/02/2001 
Time: 0930 

MDL 

2. 

Date I 
Analyst 

011106/KO 

ND = None detected at MDL (Method Detection Limit). RL & MDL units same as result. 

J=Trace (Less Than RL, Above MDL)value estimated. 

cc: 
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E.S. BABCOCK 
&SONS, INC. 

Environmental Laboratory Certification #1156 

6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 

PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

Client I .D.: 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01101BUCK6 
GW-2127 

water 

Result 

ND 

Method 

ug/L EPA 314.0 

~lhptav~£~r~~~:oo6. 
Date Reported: 11/08/2001 

Collected By: 
Date: 10/31/2001 
Time: 0945 

Submitted By: Fed.Exp. 

RL 

4. 

Date: 11/02/2001 
Time: 0930 

MDL 

2. 

Date I 
Analyst 

011106/KO 

ND = None detected at MDL (Method Detection Limit). RL & MDL units same as result. 

J=Trace (Less Than RL, Above MDL)value estimated. 

cc: 
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E.S. BABCOCK 
&SONS, INC. 

Environmental Laboratory Certification #1156 
6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 
PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

C 1 i en t I • D • : 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01101BUCK7 
GW-2128 

water 

Result 

ND 

Method 

ug/L EPA 314.0 

L > Page>i 1 of <· .· .. . .. . . 
@ab/ No~ ; L9ia63Lo67·•· 

Date Reported: 11/08/2001 

Collected By: 
Date: 10/31/2001 
Time: 1135 

Submitted By: Fed.Exp. 

RL 

4. 

Date: 11/02/2001 
Time: 0930 

MDL 

2. 

Date I 
Analyst 

011106/KO 

ND = None detected at MDL (Method Detection Limit). RL & MDL units same as result. 

J=Trace (Less Than RL, Above MDL)value estimated. 

cc: 



- , · E.S. BABCOCK 
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ESTABLISHED 1906 

Environmental Laboratory Certification #1156 
6100 Quail Valley Court Riverside, CA 92507-0704 

P.O. Box 432 Riverside, CA 92502-0432 

PH (909) 653-3351 FAX (909) 653-1662 

e-mail: esbsales@aol.com 

www.babcocklabs.com 

Laboratory Results 

2951-PERC 
Client: 

Los Alamos National Laboratory 
Bob Beers 
P.O. Box 1663 
M.S. K497 
Los Alamos,NM 87545 

Client I. D. : 
Site: 
Description: 

Matrix: 

Constituent 

Perchlorate 

BU01101BUCK8 
GW-2129 

water 

Result 

ND ug/L 

Method 

EPA 314.0 

~lli,!~~t••~··········~9i~•6•a•·~••oo.s] 
Date Reported: 11/08/2001 

Collected By: 
Date: 10/31/2001 
Time: 1330 

Submitted By: Fed.Exp. 

RL 

4. 

Date: 11/02/2001 
Time: 0930 

MDL 

2. 

Date I 
Analyst 

011106/KO 

ND = None detected at MDL (Method Detection Limit). RL & MDL units same as result. 

J=Trace (Less Than RL, Above MDL)value estimated. 

ec: 
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ATTACHMENT 3.0 

ANALYTICAL REPORTS 

UNIVERSITY OF MIAMI 
TRITIUM LABORATORY 

MIAMI,FL 

BUCKMAN WELLS NOS. 1, 2, 3, 4, 6, 7, 8 

TRITIUM 

SAMPLE DATE: OCTOBER 31, 2001 



-' 

-
""' 
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.... 
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"' 
.. 

DEC-11-2001 06:18PM 
illllllll 

TRITIUM LAB 305 361 4112 P. 02 
••. :~:·.i.•@il u•:·u~:.j·············' ·r:·. '' 

C!lient1 
K1111cvd 
J'obf 
Pinal 

LOS ALUIOS D'l'loaL t.JU1 - la2D8 
01/10/38 
lSU 
01./12/11 

CUst LABBL INFO ~.ex 

Pu•. o~e~: 13004 ?C18/Wias 1eoz 
Contact: Bob Be•~•, 60§/667-7969 

ESH•lB, MS K497 (p) 66!·9344 
lloa Alamu•, JOr 87545 

Ul'llA~ QUANT ELYS 1'U aTtJ -------------------------- -·- .. ·~------------------------------------------------l.AHL-8BB&S• UU01101G10W ·;~: 1148.01 0!,1024. 1000 2'71 '7.66 o.2s 
LAHL-DJUIRS- tn701102Cil.OW 

'•, 

1148.03 OJ.l.034 1000 275 7.2, 0.24 
T ·•1'11L-BBDS- trUO;LJ. 0!1.8UC!K1 :1.548.03 011031 :a.ooo 37~ -O.UJ. 0.09 
LAlflo-BBID&::t• UU01l01IWCJCI 1548.04 0110~1 1000 2'75 0.09 0 .• 0!) 
~-BallltD· 'DU01J.O~VCID 1S·U.O! 011031 1000 :ns 0.01 o.niJ 
LANL·BBDS- tJUD110dDCIU 1541.0C 011021 J.OOO 275 -0.03 0.0, 
LNIL-B~S- UUOl.L01Buate 1541.07 011031 1000 264 0.01 O.OSI 
I.Am.-BBDS· tm'01101BVc:II:-PID 3.541.08 Ol.lOll .LOOO :Z75 -o.os 0.09 
LANL-BBIIR.!~- tmllll OlllmS'J 1S4t.o• 011031 1000 375 -0,11 0.03 
11Altt.·BDJt5- WOl:&.OlBUCJtl 1548.10 D110l1 tnnn 275 -0.02 O.OSI 

--------------------------------------------------------------------------
~·· 

"• 



ATTACHMENT 4.0 
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"" ANALYTICAL REPORTS 
"' 
... 
... ACCULABS, INC. 

H .. 

GOLDEN, CO ,.,. 

BUCKMAN WELLS NOS. 1, 2, 3, 4, 6, 7, 8 

-
PERCHLORATE 

SAMPLE DATE: OCTOBER 31, 2001 



0 
0 
0 
0 .... 
(..C 

[ j i j ij i li' l.i I A' j & i i ~ J & Ill I I i I 

Form 1 

Client Sample No. 

Perchlorate Analysis Data Sheet r-~~01 ~:~1-1 

Lab Name: Acculabs Inc. Date Received: 11/02/01 

Lab Code: LANL Acculabs Job No: G01110032 

Matrix: Aqueous Acculabs Sample ID: G01110032-02A 

Extract Batch Code: 1902 

Filter/DAI Extraction Type: ______ _ Date Filtered: 11/28/01 

Injection Volume (uL): 50 

Concentration Units: Dilution Date Acculabs 

CAS No. Analyte ug/L Q Factor Analyzed File ID 

I 14797-73-0IPerchlorate - -]- ---0~2.6-·-n=r 1 I 12/04/01 I per120350 I 
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Form 1 

Client Sample No. 

Perchlorate Analysis Data Sheet ~-- --~---~-1 

AU01101BUCK2 

Lab Name: Acculabs Inc. 11/02/01 Date Received: ___ _ -------------------
Lab Code: LANL Acculabs Job No: G01110032 

Matrix: Aqueous Acculabs Sample ID; G01110032-03A 

Extract Batch Code: 1902 

Filter/DAI Extraction Type:----------- Date Filtered: 11/28/01 

Injection Volume (uL): 50 

Concentration Units: Dilution Date Acculabs 

CAS No. Analyte ug/L Q Factor Analyzed File ID 

I 14797-73-0jPerchlorate - -~ - - 0~50 - T -o-,~-1~-,--12704/01 I per120351 I 
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Client Sample No. 

Perchlorate Analysis Data Sheet L AU01101BUCK3 I 
Lab Name: Acculabs Inc. 11/02/01 Date Received: ... _ --------------------
Lab Code: LANL Acculabs Job No: G01110032 

Matrix: Aqueous Acculabs Sample ID: G01110032-05A 

Extract Batch Code: 1902 

Filter/DAI Extraction Type:---------- Date Filtered: 11/28/01 

Injection Volume (uL): 50 

Concentration Units: Dilution Date Acculabs · 

CAS No. Analyte ug/L Q Factor Analyzed File ID 

I 14797-73-0IPerchlorate ~T o.so n. 1----u--1 1 Ci2Jo4Jo1 I per120353 I 
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Client Sample No. 

Perchlorate Analysis Data Sheet I AU01101BUCK4 J 
Lab Name: Acculabs Inc. 11/02/01 Date Received: 0 0 0 _ --------------------
Lab Code: LANL Acculabs Job No: G01110032 

Matrix: Aqueous Acculabs Sample ID: G01110032-06A 

Extract Batch Code: 1902 

Extraction Type: Filter/DAI ---------- Date Filtered: 11/28/01 

Injection Volume (uL): 50 

Concentration Units: Dilution Date Acculabs 

CAS No. Analyte ug/L Q Factor Analyzed File ID 

I 14797-73-0IPerchlorate I 0.50 I U ~~-1--[ ~12/04/01 I per120354 I 

i 4. 
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Client Sample No. 

Perchlorate Analysis Data Sheet I AU01101B~~-I 
Lab Name: Acculabs Inc. 11/02/01 Date Received: ___ _ --------------------
Lab Code: LANL Acculabs Job No: G01110032 

Matrix: Aqueous Acculabs Sample ID: G0111 0032-07 A 

Extract Batch Code: 1902 

Extraction Type: Filter/DAI Date Filtered: 11/28/01 

Injection Volume (uL): 50 

Concentration Units: Dilution Date Acculabs 

CAS No. Analyte ug/L Q Factor Analyzed File ID 

I 14797-73-0jPerchlorate ~[-- -0.50- --]-U I 1 I 12/04/01 I per120355 I 
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Client Sample No. 

Perchlorate Analysis Data Sheet C ::a~ ~o~ ~:c-K~ -~ 
Lab Name: Acculabs Inc. Date Received: 11/02/01 

Lab Code: LANL Acculabs Job No: G01110032 

Matrix: Aqueous Acculabs Sample ID: G0111 0032-0SA 

Extract Batch Code: 1902 

Filter/DAI Extraction Type: ______ _ Date Filtered: 11/28/01 

Injection Volume (uL): 50 

Concentration Units: Dilution Date Acculabs 

CAS No. Analyte ug/L Q Factor Analyzed File ID 

I 14797-73-0IPerchlorate --- - - - I . .. 0.50- - - - [-U-J 1 I 12/04/01 I per120356 I 
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Client Sample No. 

Perchlorate Analysis Data Sheet 
[ AU0~1~C~; -~ 

Lab Name: Acculabs Inc. Date Rec~ived: 11/02/01 

Lab Code: LANL Acculabs Job No: G01110032 
-

Matrix: Aqueous Acculabs Sample ID: G01110032-04A . 
Extract Batch Code: 1902 

Extraction Type: -------Filter/DAI Date Filtered:· 11/28/01 

Injection Volume (uL): 50 

Concentration Units: Dilution Date Acculabs 

CAS No. Analyte ug/L Q Factor Analyzed File ID 

I 14797-73-0IPerchlorate - - -- - I 0.25 ~--HJ J-1~ 12/04/01 I per120352 I 



ATTACHMENT 5.0 

ANALYTICAL REPORTS 

LOS ALAMOS NATIONAL LABORATORY 
CHEMISTRY DIVISON 

ISOTOPE & NUCLEAR CHEMISTRY GROUP 

BUCKMAN WELLS NOS. 1, 2, 3, 4, 6, 7, 8 

ISOTOPIC URANIUM 

SAMPLE DATE: OCTOBER 31, 2001 
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HR-ICPMS results for Buckman well water samRies submitted 11/1/01 

concentration (ppb) uncertainty (ppb)d replicate statistics 

replicate 

submitter .ID number [U 235] [U 238] [Ut [U 235] [U 238] mean stdev o/orsd 

LU01101BUCK1 1 0.1214 17.72 17.84 0.0011 0.11 17.81 0.024 0.14 

2 0.1196 17.68 17.80 0.0010 0.09 

3 0.1203 17.67 17.79 0.0010 0.13 

LU011 01 BUCK2 1 0.1551 22.67 22.83 0.0013 0.11 22.63 0.150 0.66 

2 0.1530 22.45 22.61 0.0013 0.13 

3 0.1520 22.31 22.46 0.0017 0.11 

LU01101BUCK3 1 0.0616 9.03 9.09 0.0006 0.05 9.02 0.053 0.59 

2 0.0610 8.92 8.98 0.0009 0.06 

3 0.0612 8.91 8.97 0.0008 0.05 

LU011 02BUCK3 1 0.0620 9.05 9.11 0.0006 0.05 9.01 0.097 1.08 

3 0.0642 8.85 8.92 0.0201 0.08 

2b 3.6583 9.31 12.97 0.0031 0.17 

LU01101BUCK4 1 0.0681 9.93 10.00 0.0005 0.05 10.18 0.139 1.36 

2 0.0694 10.15 10.22 0.0006 0.05 

3 0.0704 10.26 10.33 0.0006 0.05 

LU01101BUCK6 1b 0.0896 6.18 6.27 0.0012 0.04 6.31 0.018 0.28 

2 0.0433 6.25 6.29 0.0004 0.03 

3 0.0457 6.28 6.33 0.0006 0.04 

LU011 01 BUCK7 1 0.0415 6.13 6.17 0.0006 0.23 6.13 0.028 0.46 

2 0.0425 6.06 6.11 0.0002 0.04 

3 0.0415 6.07 6.11 0.0003 0.03 

LU011 01 BUCKS 1 0.0950 13.84 13.94 0.0008 0.07 14.03 0.111 0.79 

2 0.0959 14.09 14.19 0.0006 0.13 

3 0.0945 13.88 13.97 0.0012 0.20 

a Total uranium concentration is the sum of isotopes 234, 235 & 238. U234 concentration was not measured and was derived from U238 concentration assuming natural abundance (0.0055% U234). 

b Anomalous U235 results were obtained on samples 2BUCK3 replicate 2 and 1 BUCK6 replicate 1. These replicates were not included in calculation of replicate statistics. 

c RPD=relative percent difference between measured and true U238/U235. 

d Three measurements were made of each of three aliquots per sample. For U235, the uncertainty equals the measurement uncertainty or the uncertainty derived from counting statistics, whichever is gre 

For U238, the uncertainty equals the measurement uncertainty or the uncertainty in the calibration standard certification, whichever is greater. 



ISOTOPE RATIO RESULTS 

replicate blank subtracted time & drift corrected mean integrated counts 

submitter ID number with 6.5ns dead time applied. 

u 235 u 238 U238/U235 8/Strue RPDC 

LU01101BUCK1 1 6119 838025 136.951 137.881 0.68 

2 6027 835945 138.691 0.59 

3 6060 835447 137.865 0.01 

LU011 01 BUCK2 1 6109 838287 137.225 0.48 

2 6028 830271 137.735 0.11 

3 5988 825019 137.778 0.07 

LU011 01 BUCK3 1 5981 823043 137.611 0.20 

2 5923 813215 137.288 0.43 

3 5944 812490 136.688 0.87 

LU011 02BUCK3 1 5909 809296 136.962 0.67 

3 6121 791834 129.356 6.38 

2b 344618 832290 2.415 193.11 

LU011 01 BUCK4 1 5869 802835 136.782 0.80 

2 5979 820631 137.260 0.45 

3 6066 829449 136.748 0.83 

LU011 01 BUCK6 1b 12547 818757 65.254 71.51 

2 6107 827803 135.547 1.71 

3 6437 832122 129.270 6.45 

LU011 01 BUCK7 1 5971 826938 138.490 0.44 

2 6112 818772 133.961 2.88 

3 5965 818991 137.289 0.43 

LU011 01 BUCKS 1 5919 809440 136.761 0.82 

2 5973 823949 137.935 0.04 

3 5888 811626 137.853 0.02 

a Total uranium concentration is the sum of isotopes 234, 235 & 238. U234 concentration was not measured and was derived from U238 concentration assuming natural abundance (0.0055% U234). 

b Anomalous U235 results were obtained on samples 2BUCK3 replicate 2 and 1 BUCK6 replicate 1. These replicates were not included in calculation of replicate statistics. 

c RPD=relative percent difference between measured and true U238/U235. 

d Three measurements were made of each of three aliquots per sample. For U235, the uncertainty equals the measurement uncertainty or the uncertainty derived from counting statistics, whichever is gre 

For U238, the uncertainty equals the measurement uncertainty or the uncertainty in the calibration standard certification, whichever is greater. 


