
'-:) -......;;.,_ 
'-I) 

\!. ....__ 
1'1 

.....::::_ 
'-! 

"-..J} 

z 
N 
N 

.__ I 

DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS 27th FIGHTER WING (ACC) 

CANNON AIR FORCE BASE, NEW MEXICO 

W. P. Ard, Colonel, USAF ~ 
Commander, 27th Support Group ~ 
100 S DL Ingram Blvd Suite 200 . 
Cannon AFB NM 88103-5217 

Mr. Benito J. Garcia, Chief 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
P 0 Box 26110 
Santa Fe NM 87502 

Dear Mr. Garcia 

2 2 NCN 1996 

Attached for your use and files are groundwater sampling results for the sewage 
lagoons (SWMU 101) and Well Pat the Playa Lake at Cannon AFB. This sampling 
took place on 24-26 Jun 96. The only results of concern are nitrate levels which exceed 
the maximum contaminant level for drinking water at Well G and Well P. This 
problem has occurred before and we are hopeful that the new sewage treatment plant 
will alleviate it. 

If you have any questions, please contact Mr. Sanford Hutsell at (505) 784-6378. 

Attachment: 
Groundwater Monitoring Report 

cc: 
NMED (B. Hoditschek) 
NMED GW Bureau (J. Jacobs) 
EPA Region VI (D. Neleigh) 

Sincerely 

W.P.L< 

HQ ACC CES/CEVC w/o atch (R. Shannon) 
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Prepared by 

U.S. Geological Survey, Water Resources Division 
4501 hldian School Road NE 
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EXECUTIVE SUMMARY 

The U.S. Geological Survey (USGS), Water Resources Division and the U.S. Air 
Force Air Combat Command (ACC) have a memorandum of understanding that 
adQ.resses the USGS assisting any ACC base in their hydrology or environmental 
programs. The USGS has agreed to assist Cannon Air Force Base (CAFB), an 
ACC base, in their RCRA ground-water sampling program. Cannon AFB is located 
in east-central New Mexico about 7 miles west of Clovis as shown on Figure 1. 
The ground-water sampling is at the sewage lagoons and at the Playa Lake on the 
east side of the base as shown on Figure 2. The monitoring is conducted as part of 
the July 13, 1990 Compliance Agreement between CAFB and the New Mexico 
Environment Department (NMED). 

This report presents the water-quality data for samples collected from four wells 
around the sewage lagoons and one well at the Playa lake (figure 2), CAFB on June · 
24-26, 1996. The monitoring wells sampled at the sewage lagoons are well E 
(upgradient), and downgradient wells F, G, and Has shown in figure 3. Only one 
well (Well P) was sampled near the Playa Lake. All five wells were sampled for 
nitrate (method E353.2/ E354.1), total and dissolved metals for twenty-three metals 
(aluminum, barium, beryllium, calcium, chromium, cobalt, copper, iron, 
magnesium, manganese, molybdenum, nickel, potassium, silver, sodium, vanadium 
and zinc by method SW6010; antimony, arsenic cadmium, lead, selenium, and 
thallium by method SW6010-Trace). 

Concentrations of detected analytes in ground-water from wells E, F, G, H 
around the sewage lagoons, and well P at the Playa Lake are summarized in table 1. 
The monitoring well identification report are presented in appropriate NMED forms 
following table 1. Quanterra Environmental Services is the USGS contract 
laboratory in Arvada, Colorado. The analytical results from Quanterra 
Environmental Services Laboratory are listed in Appendix I. The Quality Control 
Report for the analytical results from Quanterra is in Appendix IT. Field activities, 
observations, and water-quality measurements for the June 24-26, 1996 ground
water monitoring are in Appendix Ill. 

As shown in table 1, the largest concentration (27.9 mg/L) of nitrate was detected 
in water from well P (downgradient from the sewage lagoons). Water from well G 
had 13.5 mg/L, and water from rest of the wells had concentrations less than 10 mg/ 
L of nitrate. The maximum contaminant level (MCL) for EPA National Primary 
Drinking Water Regulation for nitrate is 10 mg/L. Lead (total or dissolved) was not 

1 
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detected in water from any wells for this sampling round. The MCL for lead is 

0.015 mg/L. 

As part of the quality assurance and quality control (QA/QC) procedures for the 

sewage lagoons and the Playa Lake sites, equipment blank, and duplicate samples 
were collected. 0.013 mg/L of antimony (dissolved) was detected in an equipment 

blank for this sampling period. The data results of associated samples that are 

similar to the equipment blank should be used with caution and note that similar 
results were detected also in the equipment blank. No other target parameters other 

than the parameters associated with the duplicate analysis were detected in the QA/ 

QC samples mentioned above. 
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Table 1. Summary of concentrations of analytes in ground-water from wells E, F, G, H around the sewage lagoons, and well Pat Playa Lake for samples collected on June 24-26, 
1996, Cannon Air Force Base, New Mexico. [ND, Not Detected; RL, Reporting Limit; t, Sample diluted due to the concentration of target compounds.] 

Well/sample ID: E/CAFB-E-0696-1 F/CAFB-F-0696-1 G/CAFB-G~0696-1 H/CAFB-H-0696-1 P/CAFB-P-0696-i P/CAFB-P-0696-2 
Date sampled: 6-24-96 6-26-96 6-25-96 6-25-96 6-25-96 6-25-96 

' .. tluplicate 

Analytes and Method Result RL Result RL Result RL Result RL Result RL Result RL 

Metals, Total (mg/L) 

Calcium SW6010 41.0 5.0 80.8 s.o 102 5.0 49.5 5.0 113 5.0 112 5.0 

Chromium SW6010 0.043 0.03 ND 0.03 ND 0.03 ND 0.03 ND 0.03 ND 0.03 

Iron SW6010 0.16 0.04 ND 0.04 0.2 0.04 0.47 0.04 0.063 0.04 0.1 0.04 

Magnesium SW6010 36.4 5.0 75.7 5.0 96.0 5.0 45.0 5.0 111 5.0 110 5.0 

Potassium SW6010 6.5 5.0 9.7 5.0 10.6 5.0 7.5 5.0 10.4 5.0 10.4 5.0 

Selenium SW6010-Trace ND 0.005 0.011 0.005 0.0079 0.005 0.0077 0.005 ND 0.005 ND 0.005 

Sodium SW6010 55.3 5.0 49.0 5.0 71.6 5.0 57.3 5.0 142 5.0 147 5.0 

Zinc SW6010 ND 0.01 ND 0.01 0.018 0.01 0.021 0.01 0.012 0.01 0.013 0.01 

Metals, Dissolved (mg/L) 

Arsenic SW6010-Trace ND 0.01 ND 0.01 ND 0.01 0.01 0.01 ND 0.01 ND 0.01 

Calcium SW6010 45.0 5.0 86.3 5.0 106 5.0 50.6 5.0 114 5.0 114 5.0 

Magnesium SW6010 41.1 5.0 82.7 5.0 103 5.0 48.2 5.0 115 5.0 116 5.0 

Potassium SW6010 7.3 5.0 10.3 5.0 10.9 5.0 7.6 5.0 10.5 5.0 10.5 5.0 

Selenium SW6010-Trace ND 0.005 0.0092 0.005 0.01 0.005 0.0073 0.005 ND 0.005 ND 0.005 

Sodium SW6010 60.6 5.0 51.7 5.0 73.6 5.0 58.6 5.0 145 5.0 145 s.o 
Zinc SW6010 ND 0.01 ND 0.01 0.015 0.01 ND 0.01 0.012 0.01 0.015 0.01 

General Inorganics (mg/L) 
Nitrate + Nitrite E353.2 2.3 0.1 6.4 t 0.5 13.5 t 0.5 1.2 0.1 27.9 t 2.0 27.8 t 2.0 

Nitrate E353 .2/354 2.3 0 .1 6.4 _1)_.2_ 13.5 0.5 1.2 0.1 __ 27.9 2.0 27.8 2. 0 
-- -- ---··-----
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS & RADIOACTIVE MATERIALS BUREAU 
525 CAMINO de LOS MARQUEZ, SUITE #4 
~ANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

EPA I. D. NUMBER NM 7572124454 

COUNTY Curry 

WELL NUMBER E 

0 

WELL LOCATION (LONGITUDE) 103 18 

0 

WELL LOC.F>.TION (LATITUDE) 
34 23 

AQUIFER N.F>..ME Ogallala 

Jl.QUI FER CONFINED UNCONFINED X 

WELL INST.F>~LJI.TION DATE 111785 

DRILLING :t-1".ETHOD HYDRT 

INNER CASING DIAMETER 
4" 

BOREHOLE DIAMETER 8" 

C.F>.S ING :t-1".F.TERIJI~ PVC 

METHOD OF DEVELOPMENT AIRFT 

ELEV BOTTOM OF BOREHOLE 3908.12 

ELEV BOTTOM OF WELL CASING 391
1.

12 

24.5 

28.8 

----------------------
3911.12 

ELEV BOTTOM OF SCREENED INT ---------------------
3926.12 

ELEV OF TOP OF SCREENED INT ____________________ _ 

SURVEYED ELEV OF CASING TOP~4~2~8~1~.1~2~-------------

I I 

I I 

DATE OF REPORT 14 Feb 89 SIGNATURE ________________________ __ 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS & RADIOACTIVE MATERIALS BUREAU 
525 CAMINO de LOS MARQUEZ, SUITE #4 

•·sANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

EPA I.D. NUMBER NM 7572124454 

COUNTY Curry 

WELL NUMBER F 

103 0 18 
WELL LOCATION (LONGITUDE) 

10.5 
I I 

34 0 23 21.4 I I 

WELL LOCY._TION (LATITUDE) 

AQUIFER NAME Ogallala 

AQUIFER CONFINED UNCONFINED X 
---------- ----------

WELL INSTALLJ..TION DATE 111985 

DRILLING :tvf..ETHOD HYDRT 

INNER CASING DIAMETER ________ 4_" ____________ _ 

BOREHOLE DIAMETER 8" 

CASING M:A.TERIY..L PVC 

METHOD OF DEVELOPMENT ________ A_IRF __ T ________ __ 

ELEV BOTTOM OF BOREHOLE 3902.32 

ELEV BOTTOM OF WELL CASING 3907.32 
---------------------

ELEV BOTTOM OF SCREENED INT 3907.32 
----------------------

ELEV OF TOP OF SCREENED INT ___ 3_9_2_2_.3_2 ____________ _ 

SURVEYED ELEV OF CASING TOP 4277.32 
-----------------------

DATE OF REPORT 24 Feb 89 SIGNATURE ________________________ __ 

8 



i I 

MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS & RADIOACTIVE MATERIALS BUREAU 
525 CAMINO de LOS MARQUEZ, SUITE #4 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

EPA I. D. NUMBER Nm 7572124454 

COUNTY Curry 

WELL NUMBER G 

0 

WELL LOCJI.TION (LONGITUDE) 103 18 

0 34 23 
WELL LOCJI.TION (LATITUDE) 

AQUIFER NAME Ogallala 

AQUIFER CONFINED UNCONFINED X 

WELL INSTJI~LJI.TION DATE 111085 

DRILLING !A.ETHOD HYDRT 

INNER CASING DIJI~ETER 4" 

BOREHOLE DIAMETER 8" 

CASING MJl..TERIJI.L PVC 

METHOD OF DEVELOPMENT AIRFT 

3907.99 
ELEV BOTTOM OF BOREHOLE 

ELEV BOTTOM OF WELL CASING 3907.90 

ELEV BOTTOM OF SCREENED INT 3907.99 

ELEV OF TOP OF SCREENED INT 3922.99 

SURVEYED ELEV OF CASING TOP 4279.99 

DATE OF REPORT 24 Feb 89 SIGNATURE 

9 

08 

13.4 

I I 

I I 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS & RADIOACTIVE MATERIALS BUREAU 
525 CAMINO de LOS MARQUEZ, SUITE #4 
tANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

EPA I.D. NUMBER NM 7572124454 

COUNTY Curry 

WELL NUMBER H 

WELL LOCATION (LONGITUDE) 
103 0 18 16.8 

WELL LOCATION (LATITUDE) 34 
0 23 07 

AQUIFER NAME Ogallala 

AQUIFER CONFINED UNCONFINED X 

WELL INST~~LATION DATE 111885 

DRILLING 1'-'f..ETHOD HYDRT 

INNER CASING DI~~ETER 4" 

BOREHOLE DI~~ETER 
8" 

CASING MATERI~~ PVC 

METHOD OF DEVELOPMENT AIRFT 

ELEV BOTTOM OF BOREHOLE 3901.15 

ELEV BOTTOM OF WELL CASING 
3901.15 

----------------------
3901.15 

ELEV BOTTOM OF SCREENED INT ----------------------
ELEV OF TOP OF SCREENED INT 3921.15 

----------------------
SURVEYED ELEV OF CASING TOP 4276.15 

----------------------
DATE OF REPORT 24 Feb 89 SIGNATURE 

I I 

I I 

---------------------------
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 

525 CAMINO DE LOS MARQUES, SUITE 4 

SANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

EPA I.D. NUMBER 

COUNTY_C_mry~----------------------------------------------

WELLNUMBER P _____________________________________ __ 

WELL LOCATION (LONGITUDE) ~10.;:_3°__;;_18;;...·~06.;:_ .. _______________ _ 

WELL LOCATION (LATITIJDE) _;:34_
0__..;;._2""--3 • .....:.09_ .. _________________ ____.~ 

AQUIFER NAME _O.;..aga1all.___a ____________________________ _ 

AQUIFERCON~D ____________ __ UNCONFINED _X ______ _ 

WELL INSTALLATION DATE _07,;;...;........-1..:....~~95~-------------------

DRILLING METIJOD _HY_D_R_T ______________________ _ 

INNER CASING DIAMETER _4_ .. _____________________ _ 

BOREHOLE DIAMETER ....;;;8_ .. ___________________ _ 

CASING MATERIAL --.:PV:;.....;....;::C ___________________ _ 

METHOD OF DEVELOPMENT =BA=U=D::;;._ _________________ _ 

ELEV BOTTOM OF BOREHOLE =39:.....;.7..::..::1.~90'---------------------

ELEV BOTTOM OF WELL CASING .....;3_97_6_.90 _________________ _ 

ELEV BOTTOM OF SCREENED INT .;;...39_;;_8...;...;.1.90 ______________ _ 

ELEV OF TOP OF SCREENED INT _4-=-00::...::.1.::;;...90,;;,..__ _____________ _ 

SURVEYED ELEV OF CASING TOP -.:4.::...:27=3.=39 _____________ _ 

DATE OF REPORT 10-30-95 

NAME (TYPE 

11 



APPENDIX I 

Analytical Results from Quanterra Environmental Services Laboratory 
for Ground-Water Samples Collected on June 24-26, 1996 
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I. OVERVIEW 

lj}\ 
~uanterra 

Environmental 
Services 

On June 25, 1996, Quanterra_Environmental Services, Denver received one 

9queous sample from the U.S. Geological Survey. 

This report presents the analytical results as well as supporting information 

to aid in the evaluation and interpretation of the data and is arranged in the 

following order: 

I. Overview 

II. Sample Description Information/Analytical Test Requests 

III. Analytical Results 

IV. Quality Control Report 

Standard analytical protocols were followed in the analysis of the samples and 

no problems were encountered or anomalies observed. All laboratory QC samples 

analyzed in conjunction with the samples in this project were within 

established control limits. 

1-3 A-2 
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IJ~ ~uanterra 
Environmental 
Services 

LIMs Report Key 

Section Description 
Cover Letter Signature page, report narrative as applicable. 

Tabulated cross-reference between the Lab ID and 

Sample Description Information Client ID, including matrix, date and time sampled, 
and the date received for all samples in the project 
Lists sample results, test components, reporting 

Sample Analysis Results Sheets limits, dates prepared and analyzed, and any data 
qualifiers. Pages are or .. by test 

QC LOT Assignment Report Cross-reference between lab IDs and applicable QC 
batches (DCS, LCS, Blank, MS/SD, DU) 
Percent recovery and RPD results, with acceptance 
limits, for the laboratory duplicate control samples 

Duplicate Control Sample Report for each test are tabulated in this report These are 
measures of accuracy and precision for each test 
Acceptance limits are based upoa laboratory 
historical data. 
Percent recovery results for a single Laboratory 

Laboratory Control Sample Report Control Sample (if applicable) are tabulated in this 
report, with the applicable acceptance limits for 
each test. 
Percent recovery and RPD results for matrix-

Matrix Spike/Matrix Spike Duplicate Report specific QC samples and acceptance limits, where 
applicable. This report can be used to assess matrix 
effects on an analysis. 

Single Control Sample Report A tabulation of the surrogate recoveries for the 
blank for organic ana~. · 

Method Blank Report A summary of the results of the analysis of the 
method blank for each test 

List of Abbreviations and Terms 

Abbreviation Term Abbreviation Term 

DCS Quplicate Control Sample MSD Matrix Spike Duplicate 

DU Sample Duplicate QCRun Preparation Batch 

EB Equipment Blank QCCategorv LIMs QC Category 

FB Field Blank QCLot DCSBatch 

FD Field Duplicate ND Not Detected at or above the 
reporting limit~ressed 

IDL Instrument Detection Limit QCMatrix Matrix of the laboratory 
(Metals) control sample(s) 

LCS Laboratory Control Sample RL Reporting Limit 

MB Method Blank QC ·QualitY Control 

MDL Method Detection Limit SA Sample 

MS Matrix Spike SD Spike Duplicate 

RPD Relative Percent Difference TB Trij>Blank 

ppm (part-per- mg/L or mglkg (usually) ppb (part -per- ug/L or uglkg (usually) 

million) billion) 

QUAL Qualifier flag DIL Dilution Factor 

I-4 
A-3 
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IJ)' ~uanterra 
Em'ironmental s.,mces 

II. SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS 

Sample Description Information: 

The Sample Description Information lists all of the samples received in this 

project together with the internal laboratory identification number assigned 

for each sample. Each project received at Quanterra's Denver laboratory is 

assigned a unique six digit number. Samples within the project are numbered 

sequentially. The laboratory identification number is a combination of the 

six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type (matrix), 

Date of Sampling (if known) and Date of Receipt at the laboratory. 

Analytical Test Requests: 

The Analytical Test Requests lists the analyses that were performed on each 

sample. The Custom Test column indicates where tests have been modified to 

conform to the specific requirements of this project. 

I-5 
A-4 



! I 

Lab ID Client ID 

049826-0001-SA CAFB-E-0696-1 

SAMPLE DESCRIPTION INFORMATION 
for 

U.S. Geological Survey 

~)\ 
~uanterra 

Environmental 
Services 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 24 JUN 96 14:40 25 JUN 96 

I-6 A-5 
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L.ab ID: 
049826 

0001 

Group 

ANALYTICAL TEST REQUESTS 
for 

U.S. Geological Survey 

IJ)' Yeuanterra 
Em'ironmenra/ 
Sen 'ices 

Code Analysis Description 
Custom 
Test? 

A Nitrate Plus Nitrite 
Nitrite, as Nitrogen 
ICP Suite: Air Force 
Prep - Total Metals, ICP 
ICP Metals (Total) by Trace ICP 
ICP Suite: Air Force 
ICP Metals (Dissolved) by Trace ICP 
Nitrate, as Nitrogen by Calculation 
ICP Metals (Dissolved by Digestion) by Trace 

ICP 
Prep - Filtered/Dissolved, ICP 

I-7 
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III. ANALYTICAL RESULTS 

Quanterra 
Environmental 

Services 

The analytical results for this project are presented in the following data 

xables. Each data table includes sample identification information, and when 

available and appropriate, dates sampled, received, authorized, prepared and 

analyzed. The authorization date is the date when the project was defined by 

the client such that laboratory work could begin. The date prepared is 

typically the date an extraction or digestion was initiated. For volatile 

organic compounds in water, the date prepared is the date the screening of the 

sample was performed. 

Data sheets contain a listing of the parameters measured in each test, the 

analytical results and the Quanterra reporting limit. Reporting limits are 

adjusted to reflect dilution of the sample, when appropriate. Solid and waste 

samples are reported on an "as received" basis, i.e. no correction is made for 

moisture content. 

Quanterra does not routinely blank-correct analytical data. Uncorrected 

analytical results are reported, along with associated blank results, for all 

organic and metals analyses. Analytical results and blank results are 

reported for conventional inorganic parameters as specified in the method. 

The analytical data reported are subject to the following limitations of the 

analytical methodology: 

I-8 A-7 



Metals: 

~'!' ~uanterra 
Environmental 
Services 

·All nominal reporting limits for metals have been established from instrument 

detection limit (IDL) and method detection limit (MDL) evaluations and 

represent the level above which reliable data can be routinely obtained. On a 

periodic basis, low-level standards are analyzed seven times on three non

consecutive days on each instrument. The standard deviations of the three 

runs are summed to yield the IDL. MDL studies are performed on an annual 

basis in accordance with 40 CFR 136 Appendix B. Nominal reporting limits are 

generally 2-5 times the IDL or MDL (consistent with the American Chemical 

Society definition for the Limit of Quantification). IDL and MDL studies for 

metals are necessarily performed on reagent water and do not account for 

matrix effects. Elevation of the reporting limits above the nominal levels 

are sometimes required as discussed below. 

Reporting limits for metals analyzed by Inductively Coupled Plasma (ICP) are 

typically raised only for dilution due to an analyte exceeding the instrument 

linear range. Background and interelement interferences are corrected 

automatically and do not require dilution. 

Metals analyzed by Graphite Furnace Atomic Absorption (GFAA) are subject to 

matrix interferences. Consequently, Quanterra Environmental Services, Denver 

laboratory's protocol is to analyze a spiked aliquot with every sample. The 

severity of the interference, based upon analyte level and spike recovery, is 

assessed against specific criteria and the need for an elevated reporting 

limit or dilution is determined. 

The analysis of mercury by Cold Vapor Atomic Absorption (CVAA) is generally 

free from matrix interferences. As with ICP, reporting limits are raised 

only for dilution due to a sample concentration exceeding the linear range of 

the instrument. 

I-9 
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Jhe data sheets contained in this report may contain a variety of footnotes 

and data qualifiers. Those used to indicate the confidence level for 

Tenatively Identified Compounds (GC/MS methods) are described above. Other 

footnotes are used with specific tests; for example, footnotes used with the 

GC/FID Petroleum Hydrocarbon methods to indicate (in the analysts judgment) 

the product that appears to be present. Finally, there are a number of 

general qualifiers that serve to identify problems and pertinent observations 

made during sample analysis that are not discussed in the Overview. These are 

described below: 

B Compound is also detected in the blank. 

The indicated compound was detected in the sample as well as the method blank. 

Please note that the B flag is not used when the sample result is ND (Not 

Detected). 

G Reporting limit raised due to the matrix of the sample. 

Indicates that reporting limits were raised due to the presence of non-target 

compounds or other matrix interferences. The sample may or may not have been 

diluted. For inorganic methods, the footnote applies only to the flagged 

analyte. For organic methods, the footnote pertains to all analytes 

determined by the method. 

T Preferred values unless footnoted on secondary column test. 

This footnote is used with GC tests to indicate the primary column results. 

The footnote will be listed only for the first compound but pertains to all 

analytes determined by the method. It is used in conjunction the footnote V. 
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V Secondary column is the preferred value. 

lA!' ~uanterra 
Environmental 
Semces 

~his footnote is used for GC tests in conjunction the T footnote. It 

indicates that the value from the second column is preferred over the primary 

column result and pertains only to the indicated compound. 

t Sample diluted due to the concentration of target compounds. 

Indicates that reporting limits were raised due to the presence of target 

analytes outside the calibration range of the method. For multi-analyte 

methods, the footnote will appear only for the first analyte but pertains to 

·all analytes determined by the method. 
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Total Metals 

Cl~~nt Name: U.S. Gee 1 og i ca 1 Survey 
( t ID: CAFB-E-0696-1 
L ~ J: 049826-0001-SA 
Matrix: AQUEOUS Sampled: 24 JUN 96 Received: 25 JUN 96 
Authorized: 25 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Oil RL Units Method Date Date 

Aluminum NO 1.0 0.20 mg/L 6010 23 JUL 96 23 JUL 96 
Barium NO 1.0 0.10 mg/L 6010 23 JUL 96 23 JUL 96 
Beryllium NO 1.0 0.0020 mg/L 6010 23 JUL 96 23 JUL 96 
Calcium 41.0 1.0 5.0 mg/L 6010 23 JUL 96 23 JUL 96 
Chromium 0.043 1.0 0.030 mg/L 6010 23 JUL 96 23 JUL 96 

Cobalt NO 1.0 0.040 mg/L 6010 23 JUL 96 23 JUL 96 
Copper NO 1.0 0.030 mg/L 6010 23 JUL 96 23 JUL 96 

Iron 0.16 1.0 0.040 mg/L 6010 23 JUL 96 23 JUL 96 

Magnesium 36.4 1.0 5.0 mg/L 6010 23 JUL 96 23 JUL 96 

Manganese NO 1.0 0.010 mg/L 6010 23 JUL 96 23 JUL 96 
Molybdenum NO 1.0 0.040 mg/L 6010 23 JUL 96 23 JUL 96 

Nickel NO 1.0 0.040 mg/L 6010 23 JUL 96 23 JUL 96 

Potassium 6.5 1.0 5.0 mg/L 6010 23 JUL 96 23 JUL 96 

Silver NO 1.0 0.030 mg/L 6010 23 JUL 96 23 JUL 96 

Sodium 55.3 1.0 5.0 mg/L 6010 23 JUL 96 23 JUL 96 

Vanadium NO 1.0 0.040 mg/L 6010 23 JUL 96 23 JUL 96 

Zinc NO 1.0 0.010 mg/L 6010 23 JUL 96 23 JUL 96 

NO = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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Cl~t:\nt Name: U.S. Geological 
( t ID: CAFB-E-0696-1 
L~'"-···· .0: 049826-0001-SA 
Matrix: AQUEOUS 
Authorized: 25 JUN 96 

• 
Parameter Result Qual 

Antimony NO 
Arsenic NO 
Cadmium NO 
Lead NO 
Selenium NO 
Thallium NO 

NO = Not Detected 

Reported By: Mark Woolley 

Trace ICP Metals 
Total Metals 

Survey 

Sampled: 24 JUN 96 
Prepared: See Below 

Di 1 RL Units 

1.0 0.010 mg/L 
1.0 0.010 mg/L 
1.0 0.0050 mgjl 
1.0 0.0030 mgjl 
1.0 0.0050 mgfl 
1.0 0.010 mg/L 

II!\ ~uanterra 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Environmental 
5ervK:es 

Received: 25 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

15 JUL 96 16 JUL 96 
15 JUL 96 16 JUL 96 
15 JUL 96 16 JUL 96 
15 JUL 96 16 JUL 96 
15 JUL 96 16 JUL 96 
15 JUL 96 16 JUL 96 

Approved By: Richard Persichitte 
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Dissolved Metals 

Cl~-""t Name: U.S. Geological Survey 
c ID: CAFB-E-0696-1 
L~,,. ~J: 049826-0001-SA 
Matrix: AQUEOUS Sampled: 24 JUN 96 Received: 25 JUN 96 
Authorized: 25 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Oil RL Units Method Date Date 

Aluminum NO 1.0 0.20 mg/L 6010 NA 09 JUL 96 
Barium ND 1.0 0.10 mg/L 6010 NA 09 JUL 96 
Beryllium NO 1.0 0.0020 mg/L 6010 NA 09 JUL 96 
Calcium 45.0 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Chromium NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Cobalt ND 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Copper NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Iron NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Magnesium 41.1 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Manganese NO 1.0 0.010 mg/L 6010 NA 09 JUL 96 
Molybdenum ND 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Nickel NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Potassium 7.3 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Silver ND 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Sodium 60.6 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Vanadium NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Zinc NO 1.0 0.010 mg/L 6010 NA 09 JUL 96 

NO = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 

I-14 A-13 



! I 

Trace ICP Metals 
Dissolved Metals 

c .;t Name: U.S. Geological Survey 
( t ID: CAFB-E-0696-1 
LQ~ .1.D: 049826-0001-SA 
Matrix: AQUEOUS Sampled: 24 JUN 96 
Authorized: 25 JUN 96 Prepared: See Below 

Parameter Result Qual Oil RL Units 

Antimony ND 1.0 0.010 mg/L 
Arsenic ND 1.0 0.010 mg/L 
Cadmium ND 1.0 0.0050 mg/L 
Lead ND G 1.0 0.0037 mg/L 
Selenium ND 1.0 0.0050 mg/L 
Thallium ND 1.0 0.010 mg/L 

G = Reporting limit raised due to the matrix of the sample. 
ND = Not Detected 

@uanterra 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Environmental 
5ervices 

Received: 25 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 

Reported By: Doug Gomer Approved By: Richard Persichitte 
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Client Name: U.S. Geological 
r~ - '"It ID: CAFB-E-0696-1 

D: 049826-0001-SA 
Mi:._, IX: AQUEOUS 
Authorized: 25 JUN 96 

Parameter 
. Result Qual 

Nitrite as N NO 
Nitrate plus 

Nitrite as N 2.3 
Nitrate as N 2.3 

NO = Not Detected 

Reported By: Lavon Trujillo 

General Inorganics 

Survey 

Sampled: 24 JUN 96 
Prepared: See Below 

Oil RL Units 

1.0 0.010 mg/L 

1.0 0.10 mg/L 
1.0 0.10 mg/L 

{!!uanterra 
Em1ronmenta/ 
Services 

Received: 25 JUN 96 
Analyzed: See Below 

Test 
Method 

Prepared Analyzed 
Date Date 

354.1 NA 

353.2 NA 
353.2/354.1 NA 

25 JUN 96 

27 JUN 96 
OS JUL 96 

Approved By: Roxanne Sullivan 
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I. OVERVIEW 

On June 27, 1996, Quanterra Environmental Services, Denver received one 

·aqueous sample from the U.S. Geological Survey. 

This report presents the analytical results as well as supporting information 

to aid in the evaluation and interpretation of the data and is arranged in the 

following order: 

I. Overview 
II. Sample Description Information/Analytical Test Requests 

III. Analytical Results 
IV. Quality Control Report 

With the exceptions noted on the data sheets, standard analytical protocols 

were followed in the analysis of the sampies and no problems were encountered 

or anomalies observed. All laboratory QC samples analyzed in conjunction with 

the samples in this project were within established control limits. 

I-19 
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LIMs Report Key 

Section Description 
Cover Letter Si9rultnre page, report narrative as applicable. 

Tabulated cross-reference between the Lab ID and 
Sample Description Information Client ID, including matrix, date and time sampled, 

and the date received for all samples in the project. 
Lists sample results, test components, reporting 

Sample Analysis Results Sheets limits, dates prepared and analyzed, and any data 
qualifiers. Pages are or .. by test 

QC LOT Assignment Report Cross-reference between lab IDs and applicable QC 
batches (DCS, LCS, Blank, MS/SD, DU) 
Percent recovery and RPD results, with acceptance 
limits, for the laboratory duplicate control samples 

Duplicate Control Sample Report for each test are tabulated in this report. These are 
measures of accuracy and precision for each test 
Acceptance limits are based upon laboratory 
historical data. 
Percent recovery results for a single Laboratory 

Laboratory Control Sample Report Control Sample (if applicable) are tabulated in this 
report, with the applicable acceptance limits for 
each test 
Percent recovery and RPD results for matrix-

Matrix Spike/Matrix Spike Duplicate Report specific QC samples and acceptance limits, where 
applicable. This report can be used to assess matrix 
effects on an 

Single Control Sample Report A tabulation of the SUITOgate recoveries for the 
blank for o~c analvses. · 

Method Blank Report A summ.ary of the results of the analysis of the 
method blank for each test 

List of Abbreviations and Terms 

Abbreviation Term Abbreviation Term 

DCS Duplicate Control Sample MSD Matrix Spike Duplicate 

DU Sample Duplicate QCRun JI: ·on Batch 

EB Equipment Blank QC Categorv LIMs QC Category. 

FB Field Blank QCLot DCSBatch 

FD Field Duplicate ND Not Detected at or above the 
reporting limit expressed 

IDL Instrument Detection Limit QCMattix Mattix of the laboratory 
(Metals) control sample(s) 

LCS Laboratory Control Sample RL Reporting Limit 

MB Method Blank !QC · Jualitv Control 

MDL Method Detection Limit SA Sample 

MS Matrix Spike SD Spike Duplicate 

RPD Relative Percent Difference TB Trip Blank 

ppm (pan-per- mg/L or mglkg (usually) ppb (part-per- ug/L or uglkg (usually) 

million) billion) 
QUAL Qualifier flag on. Dilution Factor 

1-20 
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II. SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS 

Sample Description Information: 
·• 

The Sample Description Information lists all of the samples received in this 

project together with the internal laboratory identification number assigned 

for each sample. Each project received at Quanterra's Denver laboratory is 

assigned a unique six digit number. Samples within the project are numbered 

sequentially. The laboratory identification number is a combination of the 

six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type (matrix), 

Date of Sampling (if known) and Date of Receipt at the laboratory 

Analytical Test Requests: 

The Analytical Test Requests lists the analyses that were performed on each 

sample. The Custom Test column indicates where tests have been modified to 

conform to the specific requirements of this project. 

I-21 
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Lab ID Client ID 

049884-0001-SA CAFB-F-0696-1 

SAMPLE DESCRIPTION INFORMATION 
for 

U.S. Geological Survey 

(!puanterra 
Environmental 
Sen "ices 

Sampled Received 
Matrix Date Time Date 

AQUEOUS 26 JUN 96 09:30 27 JUN 96 

I-22 
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Lab ID: 
d49884 

0001 

Group 

ANALYTICAL TEST REQUESTS 
for 

U.S. Geological Survey 

~}' ~uanterra 
Environmental 
Sen 'ices 

Code Analysis Description 
Custom 
Test? 

A Nitrate Plus Nitrite 
Nitrite, as Nitrogen 
ICP Suite: Air Force 
Prep - Total Metals, ICP 
ICP Metals (Total) by Trace ICP 
Nitrate, as Nitrogen by Calculation 
ICP Metals (Dissolved by Digestion} by Trace 

ICP 
Prep - Filtered/Dissolved, ICP 
ICP Suite: Air Force 

I-23 
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III. ANALYTICAL RESULTS 
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The analytical results for this project are presented in the following data 

tables. Each data table includes sample identification information, and when 

available and appropriate, dates sampled, received, authorized, prepared and 

analyzed. The authorization date is the date when the project was defined by 

the client such that laboratory work could begin. The date prepared is 

typically the date an extraction or digestion was initiated. For volatile 

organic compounds in water, the date prepared is the date the screening of the 

sample was performed. 

Data sheets contain a listing of the parameters measured in each test, the 

analytical results and the Quanterra reporting limit. Reporting limits are 

adjusted to reflect dilution of the sample, when appropriate. Solid and waste 

samples are reported on an "as received" basis, i.e. no correction is made for 

moisture content. 

Quanterra does not routinely blank-correct analytical data. Uncorrected 

analytical results are reported, along with associated blank results, for all 

organic and metals analyses. Analytical results and blank results are 

reported for conventional inorganic parameters as specified in the method. 

In addition, surrogate recovery data is presented for all GC/MS analyses. The 

surrogate recovery is an indication of the affect of the sample matrix on the 

performance of the method. 
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~11 nominal reporting limits for metals have been established from instrument 

detection limit (IDL) and method detection limit (MDL) evaluations and 

represent the level above which reliable data can be routinely obtained. On a 

periodic basis, low-level standards are analyzed seven times on three non

consecutive days on each instrument. The standard deviations of the three 

runs are summed to yield the IDL. MDL studies are performed on an annual 

basis in accordance with 40 CFR 136 Appendix B. Nominal reporting limits are 

generally 2-5 times the IDL or MDL (consistent with the American Chemical 

Society definition for the Limit of Quantification). IDL and MDL studies for 

metals are necessarily performed on reagent water and do not account for 

matrix effects. Elevation of the reporting limits above the nominal levels 

are sometimes required as discussed below. 

Reporting limits for metals analyzed by Inductively Coupled Plasma (ICP) are 

typically raised only for dilution due to an analyte exceeding the instrument 

linear range. Background and interelement interferences are corrected 

automatically and do not require dilution. 

Metals analyzed by Graphite Furnace Atomic Absorption (GFAA) are subject to 

matrix interferences. Consequently, Quanterra Environmental Services, Denver 

laboratory's protocol is to analyze a spiked aliquot with every sample. The 

severity of the interference, based upon analyte level and spike recovery, is 

assessed against specific criteria and the need for an elevated reporting 

limit or dilution is determined. 

The analysis of mercury by Cold Vapor Atomic Absorption (CVAA) is generally 

free from matrix interferences. As with ICP, reporting limits are raised 

only for dilution due to a sample concentration exceeding the linear range of 

the instrument. 
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Footnotes and Data Qualifiers 

The data sheets contained in this report may contain a variety of footnotes 

and data qualifiers. Those used to indicate the confidence level for 

Tenatively Identified Compounds (GC/MS methods) are described above. Other 

footnotes are used with specific tests; for example, footnotes used with the 

GC/FID Petroleum Hydrocarbon methods to indicate (in the analysts judgment) 

the product that appears to be present. Finally, there are a number of 

general qualifiers that serve to identify problems and pertinent observations 

made during sample analysis that are not discussed in the Overview. These are 

described below: 

B Compound is also detected in the blank. 

The indicated compound was detected in the sample as well as the method blank. 

Please note that the B flag is not used when the sample result is NO (Not 

Detected). 

G Reporting limit raised due to the matrix of the sample. 

Indicates that reporting limits were raised due to the presence of non-target 

compounds or other matrix interferences. The sample may or may not have been 

diluted. For inorganic methods, the footnote applies only to the flagged 

analyte. For organic methods, the footnote pertains to all analytes 

determined by the method. 

T Preferred values unless footnoted on secondary column test. 

This footnote is used with GC tests to indicate the primary column results. 

The footnote will be listed only for the first compound but pertains to all 

analytes determined by the method. It is used in conjunction the footnote V. 
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V Secondary column is the preferred value. 

Quanterra 
Environ men raJ 
Services 

This footnote is used for GC tests in conjunction the T footnote. It 

indicates that the value from the second column is preferred over the primary 

column result and pertains only to the indicated compound. 

t Sample diluted due to the concentration of target compounds. 

Indicates that reporting limits were raised due to the presence of target 

analytes outside the calibration range of the method. For multi-analyte 

methods, the footnote will appear only for the first analyte but pertains to 

all analytes determined by the method. 
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Total Metals 

C)· 't Name: U.S. Geological Survey 
c : ID: CAFB-F-0696-1 
Lit'~ ,~o: 049884-0001-SA 
Matrix: AQUEOUS Sampled: 26 JUN 96 Received: 27 JUN 96 
Authorized: 27 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Oil RL Units Method Date Date 

Aluminum NO 1.0 0.20 mg/L 6010 01 JUL 96 03 JUL 96 
Barium NO 1.0 0.10 mg/L 6010 01 JUL 96 03 JUL 96 
Beryllium NO 1.0 0.0020 mg/L 6010 01 JUL 96 03 JUL 96 
Calcium 80.8 1.0 5.0 mgjl 6010 01 JUL 96 03 JUL 96 
Chromium NO 1.0 0.030 mg/L 6010 01 JUL 96 03 JUL 96 
Cobalt NO 1.0 0.040 mg/L 6010 01 JUL 96 03 JUL 96 
Copper NO 1.0 0.030 mgjl 6010 01 JUL 96 03 JUL 96 
Iron NO 1.0 0.040 mg/L 6010 01 JUL 96 03 JUL 96 
Magnesium 75.7 1.0 5.0 mg/L 6010 01 JUL 96 03 JUL 96 
Manganese ND 1.0 0.010 mg/L 6010 01 JUL 96 03 JUL 96 
Molybdenum NO 1.0 0.040 mg/L 6010 01 JUL 96 03 JUL 96 
Ni eke l NO 1.0 0.040 mg/L 6010 01 JUL 96 03 JUL 96 
Potassium 9.7 1.0 5.0 mgfl 6010 01 JUL 96 03 JUL 96 
Silver NO 1.0 0.030 mg/L 6010 01 JUL 96 03 JUL 96 
Sodium 49.0 1.0 5.0 mg/L 6010 01 JUL 96 03 JUL 96 
Vanadium NO 1.0 0.040 mg/L 6010 01 JUL 96 03 JUL 96 
Zinc ND 1.0 0.010 mg/L 6010 01 JUL 96 03 JUL 96 

NO = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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C, ·~.,t Name: U.S. Geological 
t ID: CAFB-F-0696-1 

L ... .LD: 049884-0001-SA 
Matrix: AQUEOUS 
Authorized: 27 JUN 96 

·• 
Parameter Result Qual 

Antimony ND 
Arsenic ND 
Cadmium ND 
Lead ND 
Selenium 0.011 
Thallium ND 

ND = Not Detected 

Reported By: Mark Woolley 

Trace ICP Metals 
Total Metals 

Survey 

Sampled: 26 JUN 96 
Prepared: See Below 

Di 1 RL Units 

1.0 0.010 mg/L 
1.0 0.010 mg/L 
1.0 0.0050 mg/L 
1.0 0.0030 mg/L 
1.0 0.0050 mg/L 
1.0 0.010 mg/L 

(!puanterra 
En•ironmental 
Services 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Received: 27 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

01 JUL 96 17 JUL 96 
01 JUL 96 17 JUL 96 
01 JUL 96 17 JUL 96 
01 JUL 96 17 JUL 96 
01 JUL 96 17 JUL 96 
01 JUL 96 17 JUL 96 

Approved By: Richard Persichitte 
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Dissolved Metals 

C · "'t Name: U.S. Geological Survey 
t t ID: CAFB-F-0696-1 
L" .. .tD: 049884-0001-SA 
Matrix: AQUEOUS Sampled: 26 JUN 96 Received: 27 JUN 96 
Authorized: 27 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Oil RL Units Method Date Date 

Aluminum NO 1.0 0.20 mg/L 6010 NA 09 JUL 96 
Barium NO 1.0 0.10 mgjl 6010 NA 09 JUL 96 
Beryllium NO 1.0 0.0020 mg/L 6010 NA 09 JUL 96 
Calcium 86.3 1.0 5.0 mgjl 6010 NA 09 JUL 96 
Chromium NO 1.0 0.030 mgjL 6010 NA 09 JUL 96 
Cobalt NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Copper NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Iron NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Magnesium 82.7 1.0 5.0 mgjL 6010 NA 09 JUL 96 
Manganese NO 1.0 0.010 mgjl 6010 NA 09 JUL 96 

Molkbdenum NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Nic el NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Potassium 10.3 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Silver NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Sodium 51.7 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Vanadium NO 1.0 0.040 mgjl 6010 NA 09 JUL 96 
Zinc NO 1.0 0.010 mgjl 6010 NA 09 JUL 96 

NO = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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Trace ICP Metals 
Dissolved Metals 

C" 't Name: U.S. Geological Survey 
t ; ID: CAFB-F-0696-1 
La. .. .1.0: 049884-0001-SA 
Matrix: AQUEOUS Sampled: 26 JUN 96 
Authorized: 27 JUN 96 Prepared: See Below 

Parameter Result Qual Oil RL Units 

Antimony NO 1.0 0.010 mgjl 
Arsenic NO 1.0 0.010 mg/L 
Cadmium NO 1.0 0.0050 mgjl 
Lead NO G 1.0 0.0064 mgjl 
Selenium 0.0092 1.0 0.0050 mgjl 
Thallium NO 1.0 0.010 mgjl 

G =Reporting limit raised due to the matrix of the sample. 
NO = Not Detected 

(!puanterra 
Em'ironmental 
Sen xes 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Received: 27 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 

Reported By: Doug Gomer Approved By: Richard Persichitte 
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Client Name: U.S. Geological 
Cl: "'t 10: CAFB-F-0696-1 
L ): 049884-0001-SA 
M"t.., .t.: AQUEOUS 
Authorized: 27 JUN 96 

Parameter # Result Qual 

Nitrite as N NO 
Nitrate plus 

Nitrite as N 6.4 t 
Nitrate as N 6.4 

General Inorganics 

Survey 

Sampled: 26 JUN 96 
Prepared: See Below 

Oil RL Units 

1.0 0.010 mgjl 

5.0 0.50 mg/L 
5.0 0.50 mgjl 

(Jpuanterra 
frn"ironmenral 
-'-"'xes 

Received: 27 JUN 96 
Analyzed: See Below 

Test 
Method 

Prepared Analyzed 
Date Date 

354.1 NA 

353.2 NA 
353.2/354.1 NA 

27 JUN 96 

02 JUL 96 
05 JUL 96 

t = Sample diluted due to the concentration of target compounds. 
NO = Not Detected 

Reported By: Lavon Trujillo Approved By: Roxanne Sullivan 
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I. OVERVIEW 

Quante,.,.. 
Envirotunental 
Services 

On June 26, 1996, Quanterra Environmental Services, Denver received five aqueous samples from the U.S. 

Geological Survey. 

This report presents the analytical results as well as supporting information to aid in the evaluation and 

interpretation of the data and is arranged in the following order: 

I. Overview 

II. Sample Description Information/Analytical Test Requests 

m. Analytical Results 

IV. Quality Control Report 

Metals by Trace ICP 

Lead was detected above the reporting limit in one of the continuing calibration blanks analyzed with the 

samples. Lead v.-as not detected in the method blank that was digested with the samples. Since a potential 

positive bias is indicated, and lead was not detected in any of the affected samples, the data were accepted. 

With the exceptions noted above or on the data sheets, standard analytical protocols were followed in the 

analysis of the samples and no problems were encountered or anomalies observed. All laboratory QC 

samples analyzed in conjunction with the samples in this project were within established control limits. 
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LIMs Report Key 

Section Description 
Cover Letter Signature page, repon narrative as applicable. 

Tabulated cross-reference between the Lab ID and 
Sample Description Information Client ID, including matrix, date and time sampled, 

and the date received for all samples in the project. 
Lists sample results, test components, reponing 

Sample Analysis Results Sheets limits, dates prepared and analyzed, and any data 
qualifiers. Pages are or .... by test 

QC LOT Assignment Repon Cross-reference between lab IDs and applicable QC 
batches (DCS, LCS, Blank, MS/SD, DU) 
Percent recovery and RPD results, with acceptance 
limits, for the laboratory duplicate control samples 

Duplicate Control Sample Repon for each test are tabulated in this repon. These are 
measures of accuracy and precision for each test. 
Acceptance limits are based upon laboratory 
historical data. 
Percent recovery results for a single Laboratory 

Laboratory Control Sample Repon Control Sample (if applicable) are tabulated in this 
report, with the applicable acceptance limits for 
each test. 
Percent recovery and RPD results for matrix-

Matrix Spike/Matrix Spike Duplicate Repon specific QC samples and acceptance limits, where 
applicable. This repon can be used to assess matrix 
effects on an analvsis. 

Single Control Sample Repon A tabulation of the surrogate recoveries for the 
blank for organic -'-

Method Blank Repon A summary of the results of the analysis of the 
method blank for each test 

List of Abbreviations and Terms 

Abbreviation Term Abbreviation Term 
DCS Duplicate Control Sample MSD Matrix Spike Duplicate 
DU Sample Duplicate _QCRun Pl"eparation Batch 
EB Equipment Blank QC Categorv LIMs QC Category 
FB Field Blank QCLot DCSBatch 
FD Field Duplicate ND Not Detected at or above the 

reponing limit expressed 
IDL Instrument Detection Limit QCMatrix Matrix of the laborato:ry 

(Metals) control sample{s) 
LCS Laboratorv Control Sample RL Reponing Limit 
MB Method Blank ,QC -(JUality Control 
MDL Method Detection Limit SA Sample 
MS Matrix Spike SD Spike Duplicate 
RPD Relative Percent Difference TB Trip Blank 
ppm (pan-per- mgiL or mglkg (usually) ppb (pan-per- ug/L or uglkg (usually) 
million) billion) 
QUAL Qualifier flag DIL Dilution Factor 

I-36 
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II. SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS 

Sample Description lnfonnation 

Th.e·Sample Description lnfonnation lists all of the samples received in this project together with the 

internal laboratory identification number assigned for each sample. Each project received at Quanterra's 

Denver laboratory is assigned a unique six digit number. Samples within the project are numbered 

sequentially. The laboratory identification number is a combination of the six digit project code and the 

sample sequence number. 

Also given in the Sample Description lnfonnation is the Sample Type (matrix), Date of Sampling (if 

known) and Date of Receipt at the laboratory. 

Analvtical Test Requests 

The Analytical Test Requests lists the analyses that were performed on each sample. The Custom Test 

column indicates where tests have been modified to conform to the specific requirements of this project. 

I-37 
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Lab ID Client ID 

049850-0001-SA CAFB-H-0696-1 
049850-0002-EB CAFB-H-0696-2 
049850-0003-SA CAFB-G-0696-1 
049850-0004-SA CAFB-P-0696-1 
049850-0005-SA CAFB-P-0696-2 

{!!!uanferra 
Em ironmental 
Sen lees 

SAMPLE DESCRIPTION INFORMATION 
for 

U.S. Geological Survey 

I-38 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

25 JUN 96 10:00 26 JUN 96 
25 JUN 96 08:00 26 JUN 96 
25 JUN 96 13:05 26 JUN 96 
25 JUN 96 14:21 26 JUN 96 
25 JUN 96 14:21 26 JUN 96 
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Lab ID: 
049850 

0001 - 0005 

Group 

ANALYTICAL TEST REQUESTS 
for 

U.S. Geological Survey 

#I)' 
~uanterra 

Environmental 
Services 

Code Analysis Description 
Custom 
Test? 

A Nitrate Plus Nitrite 
Nitrite, as Nitrogen 
ICP Suite: Air Force 
Prep - Total Metals, ICP 
ICP Metals (Total) by Trace ICP 
Nitrate, as Nitrogen by Calculation 
ICP Metals (Dissolved by Digestion) by Trace 

ICP 
Prep - Filtered/Dissolved, ICP 
ICP Suite: Air Force 

I-39 
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III. ANALYTICAL RESULTS 
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The analytical results for this project are presented in the following data tables. Each data table includes 

sample identification information, and when available and appropriate, dates sampled, received, authorized, 

prepared and analyzed. The authorization date is the date when the project was defined by the client such 

that laboratory work could begin. The date prepared is typically the date an extraction or digestion was 

initiated. For volatile organic compounds in water, the date prepared is the date the screening of the sample 

was performed. 

Data sheets contain a listing of the parameters measured in each test, the analytical results and the 

Quanterra reporting limit. Reporting limits are adjusted to reflect dilution of the sample, when appropriate. 

Solid and waste samples are reported on an "as received" basis, i.e. no correction is made for moisture 

content. 

Quanterra does not routinely blank-correct analytical data. Uncorrected analytical results are reported, 

along with associated blank results, for all organic and metals analyses. Analytical results and blank 

results are reported for conventional inorganic parameters as specified in the method. In addition, surrogate 

recovery data is presented for all GC/MS analyses. The surrogate recovery is an indication of the affect of 

the sample matrix on the performance of the method. 

The analytical data reported are subject to the following limitations of the analytical methodology: 

All nominal reporting limits for metals have been established from instrument detection limit (IDL) and 

method detection 1imt (MDL) evaluations and represent the level above which reliable data can be routinely 

obtained. On a periodic basis, low-level standards are analyzed seven times on three non-consecutive days 

on each instrument. The standard deviations of the three runs are summed to yield the IDL. MDL studies 

are performed on an annual basis in accordance with 40 CFR 136 Appendix B. Nominal reporting limits 

are generally 2-5 times the IDL or MDL (consistent with the American Chemical Society definition for the 

Limit of Quantification). IDL and MDL studies for metals are necessarily performed on reagent water and 

I-40 
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do not account for matrix effects. Elevation of the reporting limits above the nominal. levels are sometimes 

required as discussed below. 

Reporting limits for metals analyzed by Inductively Coupled Plasma (ICP) are typically raised only for 

dilution due to an analyte exceeding the instrument linear range. Background and interelement interferences 

are corrected automatically and do not usually require dilution. 

Metals analyzed by Graphite Furnace Atomic Absorption (GF AA) are subject to matrix interferences. 

Consequently, Quanterra Environmental Services, Denver laboratory's protocol is to analyze a spiked 

aliquot with every sample. The severity of the interference, based upon analyte level and spike recovery, is 

assessed against specific criteria and the need for an elevated reporting limit or dilution is determined. 

The analysis of mercury by Cold Vapor Atomic Absorption (CV AA) is generally free from matrix 

interferences. As with ICP, reporting limits are raised only for dilution due to a sample concentration 

exceeding the linear range of the instrument. 

Footnotes and Data Qualifiers 

The data sheets contained in this repon may contain a variety of footnotes and data qualifiers. Those used 

to indicate the confidence level for Tentatively Identified Compounds (GC/MS methods) are described 

above. Other footnotes are used with specific tests; for example, footnotes used with the GC/FID 

Petroleum Hydrocarbon methods to indicate (in the analysts judgment) the product that appears to be 

present. Finally, there are a number of general qualifiers that serve to identify problems and pertinent 

observations made during sample analysis that are not discussed in the Overview. These are described 

below: 

B Compound is also detected in the blank. 

The indicated compound was detected in the sample as well as the method blank. Please note that the B 

flag is not used when the sample result is ND (Not Detected). 

I-41 
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G Reporting limit raised due to the matrix of the sample. 
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Indicates that reporting limits were raised due to the presence of non-target compounds or other matrix 

interferences. The sample may or may not have been diluted. For inorganic methods, the footnote applies 

only to the flagged analyte. For organic methods, the footnote pertains to all analytes determined by the 

method. 

T Preferred values unless footnoted on secondary column test. 

This footnote is used with GC tests to indicate the primary column results. The footnote will be listed only 

for the first compound but pertains to all anal)'tes determined by the method. It is used in conjunction the 

footnoteV. 

V Secondary column is the preferred value. 

This footnote is used for GC tests in conjunction the T footnote. It indicates that the value from the second 

column is preferred over the primary column result and pertains only to the indicated compound. 

t Sample diluted due to the concentration of target compounds. 

Indicates that reporting limits were raised due to the presence of target analytes outside the calibration 

range of the method. For multi-analyte methods, the footnote will appear only for the first analyte but 

pertains to all analytes determined by the method. 
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Total Metals 

c --t Name: U.S. Geological Survey 
l t 10: CAFB-H-0696-1 
La\; J.D: 049850-0001-SA 
Matrix: AQUEOUS Sampled: 25 JUN 96 Received: 26 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Oil RL Units Method Date Date 

Aluminum ND 1.0 0.20 mg/L 6010 10 JUL 96 11 JUL 96 
Barium ND 1.0 0.10 mgjl 6010 10 JUL 96 11 JUL 96 
Beryllium ND 1.0 0.0020 mg/L 6010 10 JUL 96 11 JUL 96 
Calcium 49.5 1.0 5.0 mgjl 6010 10 JUL 96 11 JUL 96 
Chromium ND 1.0 0.030 mgjl 6010 10 JUL 96 11 JUL 96 
Cobalt ND 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Copper ND 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Iron 0.47 1.0 0.040 mgjl 6010 10 JUL 96 11 JUL 96 
Magnesium 45.0 1.0 5.0 mgjl 6010 10 JUL 96 11 JUL 96 
Manganese ND 1.0 0.010 mg/L 6010 10 JUL 96 11 JUL 96 
Molkbdenum ND 1.0 0.040 mgjl 6010 10 JUL 96 11 JUL 96 
Nic el ND 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Potassium 7.5 1.0 5.0 mgjl 6010 10 JUL 96 11 JUL 96 
Silver ND 1.0 0.030 mgjl 6010 10 JUL 96 11 JUL 96 
Sodium 57.3 1.0 5.0 mgjl 6010 10 JUL 96 11 JUL 96 
Vanadium ND 1.0 0.040 mgjl 6010 10 JUL 96 11 JUL 96 
Zinc 0.021 1.0 0.010 mgjl 6010 10 JUL 96 11 JUL 96 

ND = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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CliP.nt Name: U.S. Geological 
C' i: ID: CAFB-H-0696-1 
L J: 049850-0001-SA 
Matrix: AQUEOUS 
Authorized: 26 JUN 96 

Parameter Result Qual 

Antimony NO 
Arsenic NO 
Cadmium NO 
Lead NO 
Selenium 0.0077 
Thallium NO 

~D = Not Detected 

~eported By: Mark Woolley 

Trace ICP Metals 
Total Metals 

Survey 

Sampled: 25 JUN 96 
Prepared: See Below 

Di 1 RL Units 

1.0 0.010 mg/L 
1.0 0.010 mg/L 
1.0 0.0050 mg/L 
1.0 0.0030 mg/L 
1.0 0.0050 mg/L 
1.0 0.010 mg/L 

~]~\ 
~uante,.,.. 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Environmental 
Sen'ices 

Received: 26 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 

Approved By: Richard Persichitte 
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Dissolved Metals 

't Name: U.S. Geological Survey 
t ID: CAFB-H-0696-1 

:;:..., 10: 049850-0001-SA 
atrix: AQUEOUS Sampled: 25 JUN 96 Received: 26 JUN 96 
,uthori zed: 26 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Oil RL Units Method Date Date 

Aluminum NO 1.0 0.20 mg/L 6010 NA 09 JUL 96 
Barium ND 1.0 0.10 mg/L 6010 NA 09 JUL 96 
Beryll i urn ND 1.0 0.0020 mg/L 6010 NA 09 JUL 96 
Calcium 50.6 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Chromium NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Cobalt ND 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Copper NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Iron NO 1.0 0.040 mgjl 6010 NA 09 JUL 96 
Magnesium 48.2 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Manganese ND 1.0 0.010 mg/L 6010 NA 09 JUL 96 
Molkbdenum ND 1.0 0.040 mgjl 6010 NA 09 JUL 96 
Nic el ND 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Potassium 7.6 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Silver NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Sodium 58.6 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Vanadium ND 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Zinc ND 1.0 0.010 mg/L 6010 NA 09 JUL 96 

ND = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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Trace ICP Metals 
Dissolved Metals 

C'' - 't Name: U.S. Geological Survey 
[ : ID: CAFB-H-0696-1 
Let~:; .10: 049850-0001-SA 
Matrix: AQUEOUS Sampled: 25 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below 

Parameter Result Qua 1 Oil RL Units 

Antimony ND 1.0 0.010 mg/L 
Arsenic 0.010 1.0 0.010 mg/L 
Cadmium ND 1.0 0.0050 mg/L 
Lead ND G 1.0 0.0043 mg/L 
Selenium 0.0073 1.0 0.0050 mg/L 
Thallium ND 1.0 0.010 mg/L 

G =Reporting limit raised due to the matrix of the sample. 
NO = Not Detected 

@uanterra 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Environmental 
Services 

Received: 26 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 

Jeported By: Doug Gomer Approved By: Richard Persichitte 
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Total Metals 

r" . ''lt Name: U.S. Geological Survey 
t ID: CAFB-H-0696-2 

l..~ 10: 049850-0002-EB 
Matrix: AQUEOUS Sampled: 25 JUN 96 Received: 26 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Oil RL Units Method Date Date 

Aluminum NO 1.0 0.20 mg/L 6010 10 JUL 96 11 JUL 96 
Barium NO 1.0 0.10 mg/L 6010 10 JUL 96 11 JUL 96 
Beryllium NO 1.0 0.0020 mg/L 6010 10 JUL 96 11 JUL 96 
Calcium NO 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Chromium NO 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Cobalt NO 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Copper NO 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Iron NO 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Magnesium NO 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Manganese NO 1.0 0.010 mg/L 6010 10 JUL 96 11 JUL 96 
Molybdenum NO 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Nickel NO 1.0 0.040 mgjl 6010 10 JUL 96 11 JUL 96 
Potassium NO 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Silver NO 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Sodium NO 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Vanadium NO 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Zinc NO 1.0 0.010 mg/L 6010 10 JUL 96 11 JUL 96 

NO = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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C · "'t Name: U.S. Geo 1 og i ca 1 
( t ID: CAFB-H-0696-2 
L";... .. 0: 049850-0002-EB 
Matrix: AQUEOUS 
Authorized: 26 JUN 96 

Parameter Result Qual 

Antimony NO 
Arsenic NO 
Cadmium NO 
Lead NO 
Selenium NO 
Thallium NO 

NO = Not Detected 

Reported By: Mark Woolley 

Trace ICP Metals 
Total Metals 

Survey 

Sampled: 25 JUN 96 
Prepared: See Below 

Di 1 RL Units 

1.0 0.010 mg/L 
1.0 0.010 mg/L 
1.0 0.0050 mgfl 
1.0 0.0030 mg/L 
1.0 0.0050 mg/L 
1.0 0.010 mg/L 

ll~\ 
~uanterra 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Emironmental 
Sen "ices 

Received: 26 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 

Approved By: Richard Persichitte 
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Dissolved Metals 

r~ · 1t Name: U.S. Geological Survey 
t 10: CAFB-H-0696-2 

L ... 10: 049850-0002-EB 
Matrix: AQUEOUS Sampled: 25 JUN 96 Received: 26 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Oil RL Units Method Date Date 

Aluminum NO 1.0 0.20 mg/L 6010 NA 09 JUL 96 
Barium NO 1.0 0.10 mg/L 6010 NA 09 JUL 96 
Beryllium NO 1.0 0.0020 mg/L 6010 NA 09 JUL 96 
Calcium NO 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Chromium NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Cobalt NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Copper NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Iron NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Magnesium NO 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Manganese NO 1.0 0.010 mg/L 6010 NA 09 JUL 96 
Molybdenum NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Ni eke 1 NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Potassium NO 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Silver NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Sodium NO 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Vanadium NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Zinc NO 1.0 0.010 mgjl 6010 NA 09 JUL 96 

NO = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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Cl~-.,t Name: U.S. Geological 
( : ID: CAFB-H-0696-2 
L... _J: 049850-0002-EB 
Matrix: AQUEOUS 
Authorized: 26 JUN 96 

Parameter Result Qual 

Antimony 0.013 
Arsenic NO 
Cadmium ND 
Lead ND 
Selenium NO 
Thallium NO 

NO = Not Detected 

Reported By: Doug Gomer 

Trace ICP Metals 
Dissolved Metals 

Survey 

Sampled: 25 JUN 96 
Prepared: See Below 

Di 1 RL Units 

1.0 0.010 mg/L 
1.0 0.010 mg/L 
1.0 0.0050 mgfl 
1.0' 0.0030 mg/L 
1.0 0.0050 mg/L 
1.0 0.010 mg/L 

In' ~uanterra 
• Environmental 

Services 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Received: 26 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 

Approved By: Richard Persichitte 
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Total Metals 

C} · -.,t Name: U.S. Geological Survey 
( t 10: CAFB-G-0696-1 
Lu.-, .~.0: 049850-0003-SA 
Matrix: AQUEOUS Sampled: 25 JUN 96 Received: 26 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Di l RL Units Method Date Date 

Aluminum NO 1.0 0.20 mg/L 6010 10 JUL 96 11 JUL 96 
Barium NO 1.0 0.10 mg/L 6010 10 JUL 96 11 JUL 96 
Beryllium ND 1.0 0.0020 mg/L 6010 10 JUL 96 11 JUL 96 
Calcium 102 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Chromium NO 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Cobalt NO 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Copper NO 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Iron 0.20 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Magnesium 96.0 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Manganese ND 1.0 0.010 mg/L 6010 10 JUL 96 11 JUL 96 
Molkbdenum ND 1.0 0.040 mgjl 6010 10 JUL 96 11 JUL 96 
Nic el NO 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Potassium 10.6 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Silver NO 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Sodium 71.6 1.0 5.0 mgjl 6010 10 JUL 96 11 JUL 96 
Vanadium NO 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Zinc 0.018 1.0 0.010 mg/L 6010 10 JUL 96 11 JUL 96 

NO = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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Cl;"nt Name: U.S. Geological 
C' ID: CAFB-G-0696-1 
Lc."'*w. .... , "-· J: 049850-0003-SA 
Matrix: AQUEOUS 
Authorized: 26 JUN 96 

Parameter Result Qual 

Antimony ND 
Arsenic ND 
Cadmium ND 
Lead ND 
Selenium 0.0079 
Thallium ND 

ND = Not Detected 

Reported By: Mark Woolley 

Trace ICP Metals 
Total Metals 

Survey 

Sampled: 25 JUN 96 
Prepared: See Below 

Oil RL Units 

1.0 0.010 mg/L 
1.0 0.010 mg/L 
1.0 0.0050 mg/L 
1.0 0.0030 mg/L 
1.0 0.0050 mg/L 
1.0 0.010 mg/L 

{&'uante,.,.,. 
Emironmental 
Sen xes 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Received: 26 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 

Approved By: Richard Persichitte 
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' ' 

(!!' ~uanterra 
Environmental 

Metals Services 

Dissolved Metals 

Client Name: U.S. Geological Survey ,. t ID: CAFB-G-0696-1 
• 0: 049850-0003-SA 
Matrix: AQUEOUS Sampled: 25 JUN 96 Received: 26 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Oil RL Units Method Date Date 

Aluminum ND 1.0 0.20 mg/L 6010 NA 09 JUL 96 
Barium ND 1.0 0.10 mg/L 6010 NA 09 JUL 96 
Beryllium ND 1.0 0.0020 mg/L 6010 NA 09 JUL 96 
Calcium 106 1.0 5.0 mgjl 6010 NA 09 JUL 96 
Chromium ND 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Cobalt ND 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Copper ND 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Iron NO 1.0 0.040 mgjl 6010 NA 09 JUL 96 
Magnesium 103 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Manganese ND 1.0 0.010 mg/L 6010 NA 09 JUL 96 
Molybdenum ND 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Ni eke 1 NO 1.0 0.040 mgjl 6010 NA 09 JUL 96 
Potassium 10.9 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Silver NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Sodium 73.6 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Vanadium NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Zinc 0.015 1.0 0.010 mg/L 6010 NA 09 JUL 96 

NO = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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Trace ICP Metals 
Dissolved Metals 

C · .,t Name: U.S. Geological Survey 
t ID: CAFB-G-0696-1 

b:l<'" J.D: 049850-0003-SA 
Matrix: AQUEOUS Sampled: 25 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below 

Parameter Result Qual Di l RL Units 

Antimony ND 1.0 0.010 mg/L 
Arsenic ND 1.0 0.010 mg/L 
Cadmium ND 1.0 0.0050 mg/L 
Lead ND G 1.0 0.0063 mg/L 
Selenium 0.010 1.0 0.0050 mg/L 
Thallium ND 1.0 0.010 mg/L 

G = Reporting limit raised due to the matrix of the sample. 
ND = Not Detected 

{!!?uanterra 
£n,lronmenral 
Sen lees 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Received: 26 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 

Reported By: Doug Gomer Approved By: Richard Persichitte 
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: ! 

@' ~uanterra 
Environmental 

Metals Services 

Total Metals 

Client Name: U.S. Geological Survey 
t ID: CAFB-P-0696-1 

• D: 049850-0004-SA 
M'ti.:r'i X: AQUEOUS Sampled: 25 JUN 96 Received: 26 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Oil RL Units Method Date Date 

Aluminum NO 1.0 0.20 mg/L 6010 10 JUL 96 11 JUL 96 
Barium NO 1.0 0.10 mg/L 6010 10 JUL 96 11 JUL 96 
Beryllium ND 1.0 0.0020 mg/L 6010 10 JUL 96 11 JUL 96 
Calcium 113 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Chromium NO 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Cobalt NO 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Copper NO 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Iron 0.063 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Magnesium 111 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Manganese NO 1.0 0.010 mg/L 6010 10 JUL 96 11 JUL 96 
Molybdenum ND 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Nickel NO 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Potassium 10.4 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Silver ND 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Sodium 142 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Vanadium NO 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Zinc 0.012 1.0 0.010 mg/L 6010 10 JUL 96 11 JUL 96 

NO = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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I ' 

Trace ICP Metals 
Total Metals 

Cl! --t Name: U.S. Geological Survey 
c ID: CAFB-P-0696-1 
Lc~. ~J: 049850-0004-SA 
Matrix: AQUEOUS Sampled: 25 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below 

Parameter Result Qua 1 Oil RL Units 

Antimony ND 1.0 0.010 mgfl 
Arsenic ND 1.0 0.010 mg/L 
Cadmium ND 1.0 0.0050 mgjl 
Lead ND G 1.0 0.0041 mg/L 
Selenium ND 1.0 0.0050 mg/L 
Thallium ND 1.0 0.010 mg/L 

G =Reporting limit raised due to the matrix of the sample. 
ND = Not Detected 

{l?uanterra 
Em'ironmental 
Sen lees 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Received: 26 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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Q' vuanterriJ 
Em'ironmental 

Metals Services 

Dissolved Metals 

C' · 't Name: U.S. Geological Survey 
( : ID: CAFB-P-0696-1 
Lao. .. D: 049850-0004-SA 
Matrix: AQUEOUS Sampled: 25 JUN 96 Received: 26 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Di 1 RL Units Method Date Date 

Aluminum ND 1.0 0.20 mg/L 6010 NA 09 JUL 96 
Barium ND 1.0 0.10 mg/L 6010 NA 09 JUL 96 
Beryllium NO 1.0 0.0020 mg/L 6010 NA 09 JUL 96 
Calcium 114 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Chromium ND 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Cobalt ND 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Copper NO 1.0 0.030 mgjl 6010 NA 09 JUL 96 
Iron ND 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Magnesium 115 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Manganese NO 1.0 0.010 mg/L 6010 NA 09 JUL 96 
Molybdenum NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Nickel ND 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Potassium 10.5 1.0 5.0 mg/L 6010 NA 09 JUL 96 
Silver ND 1.0 0.030 mg/L 6010 NA 09 JUL 96 
Sodium 145 1.0 5.0 mgjl 6010 NA 09 JUL 96 
Vanadium ND 1.0 0.040 mg/L 6010 NA 09 JUL 96 
Zinc 0.012 1.0 0.010 mgjl 6010 NA 09 JUL 96 

ND = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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Trace ICP Metals 
Dissolved Metals 

Cli~nt Name: U.S. Geological Survey 
C;"'' . ID: CAFB-P-0696-1 
L~. .: 049850-0004-SA 
Matr 1 x: AQUEOUS Sampled: 25 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below 

Parameter Result Qual Oil RL Units 

Antimony NO 1.0 0.010 mgjL 
Arsenic NO 1.0 0.010 mg/L 
Cadmium NO 1.0 0.0050 mg/L 
Lead NO G 1.0 0.0049 mgjL 
Selenium NO 1.0 0.0050 mg/L 
Thallium NO 1.0 0.010 mg/L 

2 =Reporting limit raised due to the matrix of the sample. 
~D = Not Detected 

IJ)' ~uanterra 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Emironmenta/ 
Sen ices 

Received: 26 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 

leported By: Doug Gomer Approved By: Richard Persichitte 
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(!!;' ~uanterra 
Environmental 

Metals Services 

Total Metals 

r~ ... t Name: U.S. Geological Survey 
l t ID: CAFB-P-0696-2 
La'W .LD: 049850-0005-SA 
Matrix: AQUEOUS Sampled: 25 JUN 96 Received: 26 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 
Parameter Result Qual Di 1 RL Units Method Date Date 

Aluminum ND 1.0 0.20 mg/L 6010 10 JUL 96 11 JUL 96 
Barium ND 1.0 0.10 mg/L 6010 10 JUL 96 11 JUL 96 
Beryllium ND 1.0 0.0020 mg/L 6010 10 JUL 96 11 JUL 96 
Calcium 112 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Cl-tromium ND 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
CJbalt ND 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Copper ND 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Iron 0.10 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Magnesium 110 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Manganese ND 1.0 0.010 mg/L 6010 10 JUL 96 11 JUL 96 
Molkbdenum ND 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Nic el ND 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Potassium 10.4 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Silver ND 1.0 0.030 mg/L 6010 10 JUL 96 11 JUL 96 
Sodium 147 1.0 5.0 mg/L 6010 10 JUL 96 11 JUL 96 
Vanadium ND 1.0 0.040 mg/L 6010 10 JUL 96 11 JUL 96 
Zinc 0.013 1.0 0.010 mg/L 6010 10 JUL 96 11 JUL 96 

ND = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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Trace ICP Metals 
Total Metals 

c· "t Name: U.S. Geological Survey 
( t 10: CAFB-P-0696-2 
let ..... o: 049850-0005-SA 
Matrix: AQUEOUS Sampled: 25 JUN 96 
Authorized: 26 JUN 96 Prepared: See Below 

Parameter Result Qual Oil Rl Units 

Antimony ND 1.0 0.010 mgjl 
Arsenic ND 1.0 0.010 mg/L 
Cadmium NO 1.0 0.0050 mg/L 
lead ND G 1.0 0.0037 mgjl 
Selenium ND 1.0 0.0050 mgjl 
Thallium NO 1.0 0.010 mg/L 

G =Reporting limit raised due to the matrix of the sample. 
ND = Not Detected 

{!puanterra 
Enrironmenral 
Services 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Received: 26 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 
10 JUL 96 17 JUL 96 

~eported By: Mark Woolley Approved By: Richard Persichitte 
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Q' vuanterra 
bmronmental 

Metals Sen x-es 

Dissolved Metals 

c -t Name: U.S. Geological Survey 
c : ID: CAFB-P-0696-2 
La1:> 1D: 049850-0005-SA 
Matrix: AQUEOUS Sampled: 25 JUN 96 Received: 26 JUN 96 

Authorized: 26 JUN 96 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 

Parameter Result Qual Oil RL Units Method Date Date 

Aluminum NO 1.0 0.20 mg/L 6010 NA 09 JUL 96 

Barium NO 1.0 0.10 mg/L 6010 NA 09 JUL 96 

Beryllium NO 1.0 0.0020 mg/L 6010 NA 09 JUL 96 

Calcium 114 1.0 5.0 mg/L 6010 NA 09 JUL 96 

Chromium NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 

Cabal: NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 

Copper NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 

Iron NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 

Magnesium 116 1.0 5.0 mg/L 6010 NA 09 JUL 96 

Manganese NO 1.0 0.010 mg/L 6010 NA 09 JUL 96 

Molybdenum NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 

Nickel NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 

Potassium 10.5 1.0 5.0 mg/L 6010 NA 09 JUL 96 

Silver NO 1.0 0.030 mg/L 6010 NA 09 JUL 96 

Sodium 145 1.0 5.0 mg/L 6010 NA 09 JUL 96 

Vanadium NO 1.0 0.040 mg/L 6010 NA 09 JUL 96 

Zinc 0.015 1.0 0.010 mg/L 6010 NA 09 JUL 96 

NO = Not Detected 

Reported By: Mark Woolley Approved By: Richard Persichitte 
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Trace ICP Metals 
Dissolved Metals 

Cl.;-.. t Name: U.S. Geological Survey 
c ID: CAFB-P-0696-2 
La,_ .J: 049850-0005-SA 
Matrix: AQUEOUS Sampled: 25 JUN 96 
Authorized: · 26 JUN 96 Prepared: See Below 

Parameter Result Qual Oil RL Units 

Antimony NO 1.0 0.010 mg/L 
Arsenic NO 1.0 0.010 mg/L 
Cadmium ND 1.0 0.0050 mgjl 
Lead NO G 1.0 0.0056 mg/L 
Selenium ND 1.0 0.0050 mg/L 
Thallium ND 1.0 0.010 mg/L 

~ =Reporting limit raised due to the matrix of the sample. 
~D = Not Detected 

(}Puanterra 
Em11'00mental 
Sen Xes 

Test 
Method 

6010 
6010 
6010 
6010 
6010 
6010 

Received: 26 JUN 96 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 
10 JUL 96 16 JUL 96 

<eported By: Doug Gomer Approved By: Richard Persichitte 
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Client Name: U . S . Geo 1 og i c a 1 
C1 • '"'t 10: CAFB-H-0696-1 
l 'J: 049850-0001-SA 
M'& .. .x: AQUEOUS 
Authorized: 26 JUN 96 

Parameter . Result Qual 

Nitrite as N NO 
Nitrate plus 

Nitrite as N 1.2 
Nitrate as N 1.2 

NO = Not Detected 

~eported By: Lavon Trujillo 

General Inorganics 

Survey 

Sampled: 25 JUN 96 
Prepared: See Below 

Oil RL Units 

1.0 0.010 mg/L 

1.0 0.10 mg/L 
1.0 0.10 mgjl 

{!Puanterra 
Environmental 
ServJCes 

Received: 26 JUN 96 
Analyzed: See Below 

Test 
Method 

Prepared Analyzed 
Date Date 

354.1 NA 

353.2 NA 
353.2/354.1 NA 

26 JUN 96 

27 JUN 96 
05 JUL 96 

Approved By: Roxanne Sullivan 
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Client Name: U.S. Geological 
Cli~mt ID: CAFB-H-0696-2 
t' '): 049850-0002-EB 
~~.,>. . J.; AQUEOUS 
Autnor1zed: 26 JUN 96 

Parameter • Result Qual 

Nitrite as N ND 
Nitrate plus 

Nitrite as N ND 
Nitrate as N NO 

ND = Not Detected 

·~eported By: Lavon Trujillo 

General Inorganics 

Survey 

Sampled: 25 JUN 96 
Prepared: See Below 

Oil RL Units 

1.0 0.010 mg/L 

1.0 0.10 mg/L 
1.0 0.10 mg/L 

{!Puanterra 
Environmental 

Services 

Received: 26 JUN 96 
Analyzed: See Below 

Test 
Method 

Prepared Analyzed 
Date Date 

354.1 NA 

353.2 NA 
353.2/354.1 NA 

26 JUN 96 

27 JUN 96 
05 JUL 96 

Approved By: Roxanne Sullivan 
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Client Name: U.S. Geological 
r, ·--nt ID: CAFB-G-0696-1 

·o: 049850-0003-SA 
~·- , l X: AQUEOUS 
Authorized: 26 JUN 96 

Parameter • Result Qual 

Nitrite as N NO 
Nitrate plus 

Nitrite as N 13.5 t 
Nitrate as N 13.5 

General Inorganics 

Survey 

Sampled: 25 JUN 96 
Prepared: See Below 

Oil RL Units 

1.0 0.010 mg/L 

5.0 0.50 mg/L 
1.0 0.50 mgjl 

{@uanterra 
Environmental 
Services 

Received: 26 JUN 96 
Analyzed: See Below 

Test 
Method 

Prepared Analyzed 
Date Date 

354.1 NA 

353.2 NA 
353.2/354.1 NA 

26 JUN 96 

27 JUN 96 
OS JUL 96 

t = Sample diluted due to the concentration of target compounds. 
ND = Not Detected 

Reported By: Lavon Trujillo Approved By: Roxanne Sullivan 
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Client Name: U.S. Geological 
Cl.;ft"t ID: CAFB-P-0696-1 
L ): 049850-0004-SA 
~' . ..<: AQUEOUS 
Authorized: 26 JUN 96 

Parameter * Result Qual 

Nitrite as N NO 
Nitrate plus 

Nitrite as N 27.9 t 
Nitrate as N 27.9 

General lnorganics 

Survey 

Sampled: 25 JUN 96 
Prepared: See Below 

Oil RL Units 

1.0 0.010 mg/L 

20 2.0 mgjL 
1.0 2.0 mg/L 

{!puanterra 
Environmental 
5en'ices 

Received: 26 JUN 96 
Analyzed: See Below 

Test 
Method 

Prepared Analyzed 
Date Date 

354.1 NA 

353.2 NA 
353.2/354.1 NA 

26 JUN 96 

27 JUN 96 
05 JUL 96 

t = Sample diluted due to the concentration of target compounds. 
~D = Not Detected 

(eported By: Lavon Trujillo Approved By: Roxanne Sullivan 
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Client Name: U.S. Geological 
C 1 ~-"t ID: CAFB-P-0696-2 
I ): 049850-0005-SA 
~h.," ,x: AQUEOUS 
Authorized: 26 JUN 96 

Parameter .. Result Qual 

Nitrite as N ND 
Nitrate plus 

Nitrite as N 27.8 t 
Nitrate as N 27.8 

General Inorganics 

Survey 

Sampled: 25 JUN 96 
Prepared: See Below 

Dil RL Units 

1.0 0.010 mg/L 

20 2.0 mg/L 
1.0 2.0 mg/L 

(Jpuanterra 
Environmenral 
Set'\xes 

Received: 26 JUN 96 
Analyzed: See Below 

Test 
Method 

Prepared Analyzed 
Date Date 

354.1 NA 

353.2 NA 
353.2/354.1 NA 

26 JUN 96 

27 JUN 96 
OS JUL 96 

t = Sample diluted due to the concentration of target compounds. 
~D = Not Detected 

~eported By: Lavon Trujillo Approved By: Roxanne Sullivan 
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APPENDIX II 

Laboratory Quality Assurance I Quality Control Results 



DODEC ~ABORATORY DATA REVIEW WORKSHEET 

1.0 GENERAL INFORMATION 

Data reviewer: ~ ~IH t. 
Dare of review: --=-,-r[J~(,-<.-=-~_-:__-_-_ 
Sample- project number: _'1~~....:.~.;_2.~.:;___-----

Project name: ..:..;~..:..· -~~r A....;fV:......:.:.AI-=:-o,--1'"'1-.,......-----

Sample collection date: --..;.(,..~../_r~_l:..,q-~--:------
Sample matrix and number: ...:l_4..:..~::;..:l:J..f.::..Cl-.L5 ____ _ 

Type and number of samples in project: 

Environmental 
Trip blank 
Equipment blank 
Ambient blank 
MS/MSD 
Other 

2.0 DATA REPORT 

Number 

Date of Analytical Results Report: 1 ('2'f f~c, 
Number of volumes in Raw Data Report:_-..!1..---__ _ 
Raw Data Report reviewed? Yes No._.._} ___ _ 

Wen;_/all analyses requested on the COC form performed by the laboratory? 
Yes__L No __ 

If no, list canceled analyses and reason for non-performance: 

Were the samples properly preserved upon receipt by the laboratory? 
Yes_L No __ 

If no, list laboratory ID for samples- that were not properly preserved. 

Il-l 



3.0 ANALYTICAL METHODS 

Analytical methods used in this project 

X 

VOC by GC/MS (SW 8240, SW 8260, E524, E624 ) 

Halogenated VOC by GC (SW 8010) 
Aromatic VOC by GC (S..W 8020) 
SVOC by GC/MS (SW 8270) 
PAH by HPLC (SW 8310) 
Organochlorine pesticides and PCB (SW 8080) 

Organophosphorous pesticides (SW 8140) 

ehlorinated herbicides (SW 8150) 

Dioxins and Furans (SW 8280) 
Explosives (8330) 
TOC (E415.1 or SW 9060) 
TPH (E418.1) 
Oil and Grease (E413.2) 
TOX (SW9020) 

ICP screen for metals (SW 6010) 
ICP/MS screen for metals (SW 6020) 
Trace ICP screen for metals (SW 6010 modified) 

Antimony by GFAA (SW 7041) 
Arsenic by GF AA (SW 7060) 
Chromium (SW 7191 or 7196) 
Lead by GFAA (SW 7421) 
Mercury by CVAA (SW 7470 or 7471) 
Selenium by GFAA (SW 7740) 
Thallium by GFAA (SW 7841) 
Inorganic anions (E300.0) 
Alkalinity (310.1) 
Cyanide, total and amenable (SW 9010/9012) 

Nitrogen, ammonia (E350.1) 
Nitrogen, TKJ.~ (E351.2) 
Nitrogen, nitrate (E353.2) 
Nitrogen, nitrate plus nitrite (E353.2) 

Nitrogen, nitrite (E354.1) 
Phosphorous, total or ortho (E365.3) 

Sulfate (E375.4) 
Sulfide (E376.2) 
TDS (E160.1) 
pH (SW 9040 or 9045) 
Percent moisture (02216) 

Gross alpha and gross beta radioactivity (SW 9310) 

Alpha-emitting radium isotopes (SW 9315) 

Radium-228 (SW 9320) 
Uranium (908.1) 

Other analyses : 

II-2 



• 

Were analytical holding times met? Yes } ~No 

If no, list analytical method and laboratory ID for samples 

that exceeded holding time: 

Did surrogate recoveries meet QC acceptance criteria? 

Yes __ No IJA 

If no, list analytical method, laboratory ID, and surrogates 
that did not meet acceptance criteria: 

Did actual reportingYleismits meet Np
0
roject detection limits? J JA 

Organic analyses. : 1"11 

If no, list analytical method, laboratory ID, and reason for non-conformance: 

Inorganic analyses: Yes __ _ No X 
Reporting limits for GFAA metals and inorl'aDi~ anions may be raised when: 

(1) sample concentrations exceed the instrument linear range and (2) target 

aEalytes are subject to matrix interferences. Reporting limits for ICP metals 

and mercury by CV AA are typically only raised when the sample concentration 

exceeds the instrument linear range. 

Did DCS meet QC acceptance criteria? Yes_j__ No __ _ 

If no, list analytical method, laboratory ID, and reason 
for non-conformance: 

II-3 



Did SCS meet QC acceptance criteria? Yes __ _ No __ MA 

If no, lis-t analytical method, laboratory ID, and reason for non-conformance: 

Were any target ..compounds found in the method, trip, equipment, 

or ambient blanks above the RL? Yes __ No ---;Xf"---
If yes, list the analytical method, laboratory ID, type of blank and compound: 

Did the MS/MSD qteet QC acceptance criteria? Yes_ No__ N A 

MS/MSD data are used to evaluate the effect of the sample matrix on the 

analytical ·process and should onl~' be used in conjunction with other 

available laboratory QC information to evaluate precision and accuracy. 

If no, list the analytical method, laboratory ID, and reason for non

conformance : 

Additional comments: 
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IV. QUALITY CONTROL REPORT 

Quanterra 
f.tmronmental 
Semces 

•The Quanterra laboratories operate under a vigorous QA/QC program designed to 

ensure the generation of scientifically valid, legally defensible data by 

monitoring every aspect of laboratory operations. Routine QA/QC procedures 

include the use of approved methodologies, independent verification of 

analytical standards, use of duplicate Laboratory Control Samples to assess 

the precision and accuracy of the methodology on a routine basis, and a 

rigorous system of data review. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the generation 

of scientifically valid, legally defensible data 

2) assess the laboratory's performance of the analytical method using control 

limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical data so 

that QC decisions can be made immediately at the bench, and 

4) provide a standard set of reportables which assures the client of the 

quality of his data. 

The Quanterra QC program is based upon monitoring the prec1s1on and accuracy 

of an analytical method by analyzing a set of Duplicate Control Samples (OCS) 

at frequent, well-defined intervals. Each OCS is a well-characterized matrix 

which is spiked with target compounds at 5-100 times the reporting limit, 

depending upon the methodology being monitored. The purpose of the OCS is not 

to duplicate the sample matrix, but rather to provide an interference-free, 

homogeneous matrix from which to gather data to establish control limits. 

These limits are used to determine whether data generated by the laboratory on 

any given day is in control. 

II-5 
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I!~ ~uanterra 
Em'ironmenral 
Sen 'ices 

Control limits for accuracy (percent recovery) are based on the average, 

historical percent recovery+/- 3 standard deviation units. Control limits 

~for precision (relative percent difference) range from 0 (identical duplicate 

DCS results) to the average, historical relative percent difference + 3 

standard deviation units. These control limits are fairly narrow based on the 

consistency of the matrix being monitored and are updated on a quarterly 

basis. 

For each batch of samples analyzed, an additional control measure is taken in 

the form of a Single Control Sample (SCS). The SCS consists of a control 

matrix that is spiked with surrogate compounds appropriate to the method being 

used. In cases where no surrogate is available, (e.g., metals or conventional 

analyses) a single DCS serves as the control sample. An SCS is prepared for 

each sample lot for which the DCS pair are not analyzed. The recovery of the 

SCS is charted in exactly the same manner as described for the DCS, and 

provides a daily check on the performance of the method. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = ----------- X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCSI - Measured Concentration DCS2 I 
RPD = ------------------------ X 100 

(Measured Concentration DCSl + Measured Concentration DCS2)/2 

All samples analyzed concurrently by the same test are assigned the same QC 

lot number. Projects which contain numerous samples, analyzed over several 

days, may have multiple QC lot numbers associated with each test. The QC 

information which follows includes a listing of the QC lot numbers associated 

with each of the samples reported, DCS and SCS (where applicable} recoveries 

from the QC lots associated with the samples, and control limits for these 

lots. The QC data is reported by test code, in the order that the tests are 

reported in the analytical results section of this report. 
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QC LOT ASSIGNMENT REPORT 
~etals Analysis and Preparation 

Laboratory 
Sample Number QC Matrix QC Category 

049826-0001-SA AQUEOUS ICP-AT 
049826-0001-SA AQUEOUS ICP-TRA-AT 
049826-0001-SA AQUEOUS ICP-TR-ADT 
049826-0001-SA AQUEOUS ICP-AD 

II-7 
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QC Lot Number QC Run Number 
(DCS) (SCS/BLANK) 

23 JUL 96-N4 23 JUL 96-N4 
15 JUL 96-N2 15 JUL 96-N2 
10 JUL 96-N6 10 JUL 96-N6 
09 JUL 96-N1 09 JUL 96-Nl 
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Quanterra 
Em-iron mental 
&n'ices 

DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

Concentration Accuracy Precision 

Analyte Spiked Measured Average(%) (RPD) 
DCS1 DCS2 AVG DCS Limits DCS Limit 

Cate~ory: ICP-AT 
Matr1x: AQUEOUS 
QC Lot: 23 JUL 96-N4 
Concentration Units: mg/L 

Aluminum 2.00 1.95 2.00 1.97 99 80-116 2.4 10 

Antimony 0.500 0.470 0.487 0.479 96 80-115 3.6 14 

Arsenic 2.00 1.90 1.93 1.92 96 80-115 1.3 17 

Barium 2.00 1.91 1.95 1.93 96 80-114 2.2 10 

Beryllium 0.0500 0.0475 0.0490 0.0483 97 80-120 3.2 10 

Boron 1.00 1.06 1.09 1.08 108 80-120 2.5 10 

Cadmium 0.0500 0.0487 0.0474 0.0481 96 80-119 2.5 16 

Calcium 50.0 49.2 50.1 49.7 99 80-114 1.7 10 

Chromium 0.200 0.178 0.182 0.180 90 80-116 2.4 11 

Cobalt 0.500 0.475 0.487 0.481 96 80-114 2.5 10 

Copper 0.250 0.240 0.245 0.242 97 80-120 1.9 10 

Iron 1.00 0.980 0.997 0.988 99 80-120 1.7 11 

Lead 0.500 0.478 0.474 0.476 95 80-119 0.96 10 

L ithi urn 1.00 0.854 0.871 0.863 86 80-120 1.9 20 

Magnesium 50.0 48.7 49.4 49.0 98 81-120 1.3 10 

Manganese 0.500 0.474 0.480 0.477 95 80-116 1.2 10 

'1olybdenum 1.0 0.941 0.973 0.957 96 80-120 3.4 20 

ickel 0.500 0.477 0.479 0.478 96 80-114 0.40 10 

.~otassi urn 50.0 48.0 49.0 48.5 97 80-120 1.9 13 

Selenium 2.0 1.92 1.98 1.95 97 80-120 3.3 20 

Silver 0.050 0.0471 0.0486 0.0478 96 80-119 3.0 15 

Sodium 50.0 49.8 51.3 50.6 101 80-120 2.9 10 

Tin 2.00 2.01 2.06 2.04 102 80-120 2.6 20 

Titanium 1.00 0.984 0.999 0.992 99 80-120 1.5 20 

Vanadium 0.500 0.476 0.484 0.480 96 80-116 1.8 10 

Zinc 0.500 0.462 0.479 0.471 94 80-120 3.6 13 

Cate~ory: ICP-TRA-AT 
Matnx: AQUEOUS 
QC Lot: 15 JUL 96-N2 
Concentration Units: mg/L 

Antimony 0.50 0.499 0.516 0.508 102 80-120 3.2 20 

Arsenic 2.0 1.96 2.00 1.98 99 80-120 1.7 20 

Cadmium 0.050 0.0532 0.0539 0.0536 107 80-120 1.2 20 

Lead 0.50 0.513 0.527 0.520 104 80-120 2.6 20 

Selenium 2.0 1.91 1. 96 1.93 97 80-120 2.6 20 

Thallium 2.0 2.09 2.15 2.12 106 80-120 2.9 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation (cont.) 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCS1 DCS2 AVG DCS Limits DCS Limit 

Cate~ory: ICP-TR-ADT 
Matnx: AQUEOUS 
QC Lot: 10 JUL 96-N6 
Concentration Units: mg/L 

Antimony 0.500 0.447 0.448 0.447 89 80-120 0.16 20 
Arsenic 2.00 1. 78 1. 78 1. 78 89 80-120 0.31 20 
Cadmium 0.0500 0.0464 0.0467 0.0465 93 80-120 0.57 20 
Lead 0.500 0.452 0.451 0.452 90 80-120 0.12 20 
Selenium 2.00 1.85 1.84 1.85 92 80-120 0.31 20 
Thallium 2.00 1.86 1.85 1.85 93 80-120 0.17 20 

Category: ICP-AD 
Matrix: AQUEOUS 
QC Lot: 09 JUL 96-N1 
Concentration Units: mg/L 

Aluminum 5.00 5.05 5.01 5.03 101 90-110 0.73 20 
Antimony 0.500 0.503 0.509 0.506 101 90-110 1.2 20 
Arsenic 0.500 0.496 0.523 0.509 102 90-110 5.2 20 
Barium 0.500 0.508 0.504 0.506 101 90-110 0.75 20 
'eryll i urn 0.500 0.487 0.496 0.491 98 90-110 1.8 20 
Joron 0.500 0.503 0.509 0.506 101 90-110 1.2 20 
Cadmium 0.500 0.485 0.485 0.485 97 90-110 0.086 20 
Calcium 20.0 20.8 20.7 20.8 104 90-110 0.43 20 
Chromium 0.500 0.496 0.497 0.497 99 90-110 0.083 20 
Cobalt 0.500 0.498 0.502 0.500 100 90-110 0.69 20 
Copper 0.500 0.495 0.500 0.497 99 90-110 1.1 20 
Iron 5.00 5.04 5.08 5.06 101 90-110 0.66 20 
Lead 0.500 0.519 0.503 0.511 102 90-110 3.1 20 
Lithium 5.00 4.85 4.86 4.86 97 90-110 0.10 20 
Magnesium 20.0 21.0 20.9 21.0 105 90-110 0.71 20 
Manganese 0.500 0.502 0.505 0.504 101 90-110 0.60 20 
Molybdenum 0.500 0.512 0.509 0.510 102 90-110 0.62 20 
Nickel 0.500 0.492 0.494 0.493 99 90-110 0.44 20 
Potassium 50.0 51.1 50.8 50.9 102 90-110 0.52 20 
Selenium 5.00 5.05 5.28 5.16 103 90-110 4.5 20 
Silica as Si02 100 96.8 96.4 96.6 97 90-110 0.40 20 
Silver 0.500 0.498 0.490 0.494 99 90-110 1.6 20 
Sodium 200 208 206 207 104 90-110 0.80 20 
Vanadium 0.500 0.503 0.506 0.504 101 90-110 0.59 20 
Zinc 0.500 0.488 0.486 0.487 97 90-110 0.33 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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METHOD BLANK REPORT 
Metals Analysis and Preparation 

Analyte Result Units 
Reporting 

Limit 

Test: ICP-AFIR-AT 
Matrix: AQUEOUS 
QC Lot: 23 JUL 96-N4 QC Run: 23 JUL 96-N4 

Aluminum NO mg/L 0.20 
Barium NO mg/L 0.10 

Beryllium NO mg/L 0.0020 
Calcium NO mg/L 5.0 
Chromium NO mg/L 0.030 
Cobalt NO mg/L 0.040 
Copper NO mg/L 0.030 
Iron NO mg/L 0.040 
Magnesium NO mg/L 5.0 
Manganese NO mg/L 0.010 
Molybdenum NO mg/L 0.040 
Nickel NO mg/L 0.040 
Potassium NO mg/L 5.0 
Silver NO mg/L 0.030 
Sodium NO mg/L 5.0 
Vanadium NO mg/L 0.040 
Zinc NO mg/L 0.010 

:st: ICP-TRACE-AT 
.·tatrix: AQUEOUS 
QC Lot: 15 JUL 96-N2 QC Run: 15 JUL 96-N2 

Antimony NO mg/L 0.010 
Arsenic NO mg/L 0.010 
Cadmium NO mg/L 0.0050 
Lead NO mg/L 0.0030 
Selenium NO mg/L 0.0050 
Thallium NO mg/L 0.010 

Test: ICP-TRACE-AOT 
Matrix: AQUEOUS 
QC Lot: 10 JUL 96-N6 QC Run: 10 JUL 96-NG 

Antimony NO mg/L 0.010 
Arsenic NO mg/L 0.010 
Cadmium NO mg/L 0.0050 
lead NO mg/l 0.0030 
Selenium NO mg/L 0.0050 
Thallium NO mg/L 0.010 
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METHOD BLANK REPORT 
Metals Analysis and Preparation (cont.) 

Analyte Result Units 
ReEorting 

imit 

Test: ICP-AFIR-AD 
Matrix: AQUEOUS 
QC Lot: 09 JUL 96-Nl QC Run: 09 JUL 96-Nl 

Aluminum NO mg/L 0.20 
Barium NO mg/L 0.10 
Beryll i urn NO mg/L 0.0020 
Calcium NO mg/L 5.0 
Chromium NO mg/L 0.030 
Cobalt NO mg/L 0.040 
Copper NO mg/L 0.030 
Iron NO mg/L 0.040 
Magnesium NO mg/L 5.0 
Manganese NO mg/L 0.010 
Molybdenum NO mg/L 0.040 
Nickel NO mg/L 0.040 
Potassium ND mg/L 5.0 
Silver ND mg/L 0.030 
Sodium NO mg/L 5.0 
Vanadium NO mg/L 0.040 
Zinc NO mg/L 0.010 
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QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

... 11boratory 
Sample Number 

049826-0,001-SA 
049826-0001-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 

QC Category 

N03+N02-A 
N02-A 
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QC Lot Number QC Run Number 
(DCS) (SCS/BLANK) 

27 JUN 96-N1 27 JUN 96-N1 
25 JUN 96-N1 25 JUN 96-N1 
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DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration 
Analyte Spiked Measured 

Quanterra 
Environmental 
Sen "ices 

Accuracy Precision 

DCS1 DCS2 AVG 
Average(%) (RPD) 

DCS Limits DCS Limit 

Category: N03+N02-A 
Matrix: AQUEOUS 
QC Lot: 27 JUN 96-N1 
Concentration Units: mgjL 

Nitrate plus Nitrite 
as N 

Cate~ory: N02-A 
Matnx: AQUEOUS 
QC Lot: 25 JUN 96-N1 
Concentration Units: mg/L 

Nitrite as N 

15.2 15.4 15.8 15.6 103 90-116 2.9 10 

0.100 0.103 0.102 0.102 103 91-113 0.98 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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METHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Analyte Result 

Test: N03+N02-TEC-A 
Matrix: AQUEOUS 
QC Lot: 27 JUN 96-Nl QC Run: 27 JUN 96-Nl 

Nitrate plus Nitrite 
as N 

Test: N02-SPEC-A 
Matrix: AQUEOUS 
QC Lot: 25 JUN 96-Nl QC Run: 25 JUN 96-N1 

Nitrite as N 
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Units 

mg/L 

mg/L 
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Reporting 
Limit 

0.10 

0.010 
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U.S. GEOLOGICAL SURVEY, WATER Rr ~URCES DIVISION, NEW MEXICO DISTRICT 

ANALYTICAL REQ~.. f/CHAIN OF CUSTODY 

Project Name & Number 
PACKING AND SHIPPING DETAILS 

Packed~ Se!.'1, for SJl~my) 
. Seal Number 

Cannon Air Force Base, Ground Water Sampling 463536004 a-/~7:>/ 
Sampling Location Delivered to Shipper by ~d Airbill Number 

Sl:wage Lagoons, Cannon Air Force Base, New Mexico r;fr. £A._ f'y o~J6Z20 

Team Leader Sampling Status D Done ~ Continuing 

Jerry Larson 
Sample Sample Sample No. of 

Date Time Field Sample Number Type Containers Analytical Methods (Parameters) Remarks 

NITRATE (E353.2 I E354.l), APX-IX-SW3005/6010-ICP-

tf"UN96 lt/./{.0 CAFB-E-0696-1 Groundwater 4 TRACE-TOT.&O!SS. METALS (AI,Sh,As.Ba.Bc.Cd.Ca, ENVIRONMENTAL SAMPLE 

Cr,Cu,Cu,Fe, l'h,Mg,Mn.Mu.Ni, K.Se,Ag,Na,TI. V,Zn) 

Additional Comments 

CHAIN OF CUSTODY RECORD LABORATORY LOG-IN OF SAMPLE SHIPPING CONTAINER 

Relinquished by (signed) Received by (signed) Date Time Analytical Laboratory ff¢:tact upon Receipt 

/:./Actt~.--:-
Quanterra Environmental 

es D No 

105& gJv 4955 Yarrow Street Condition of Contents 

.P' I Arvada, CO 80002 ~ 
ph: (303) 421-6611 Contents Temperature 

Attention: Lindsay Breyer 
3.9 

Labora4 2j;?2cmber 

---------- '----- ------- -
- ----~-

--~---
- --- -

-

-o I 

! 

I 



{!)uanterra 
Sample Checklist 

Project #: ___ _..tf-J...1_%_Z_G ___ Dare:Time Received:_G+-f ....... 21"'~-0-1~~'a.__~8-.~-3'J~-~-"""-:I)j_"""_"*_' __ _ 

*Cooler #(s): 

Temperatures: 3, q 
"P!= c:D1>Y oi airiliil inside all 11011-QUANTE:iUtA ax>lers. Describe here. 

Unpacking & Labeling Check Points: 

Yes No 

ef 0 1. Radiation checked, record if reading> 0.5 mR!br. (.---~mRihr) 

~ 0 2. Cooler seals intact. 

r£ 0 3. Chain of custody present. 

0 rJf 4. Bottles broken and/or are leaking, comment if yes. 

PHOTOGRAPH BROKEN BOTTLES il 
0 0 5. Containers labeled, comment if no. 

e1 0 6. pH of all samples checked and meet requirements, note exceptions. 

iZJ' 0 7. Chain of custody includes "received by" and "relinquished" by signatures, 

dates, and times 

Gl 0 8. Chain of custody agrees with bottle count, comment if no. 

~ 

0 

0 

0 9. Chain of custody agrees with labels, comment if no. 

0 10. VOA samples filled completely, comment i~n VA~ j } 

~/v 
0 11. Are VOA bottles preserved, check for label .· 

0 !Jr"12. Sediment present in "D," dissolved, bottles. 

~ 0 13. Are analyses with short holding times requested. 

0 ~ 14. Is extra sample volume provided forMS, MSD or matrix duplicates. 

0 rJ 15. Multiphase samples present, comment is yes. 

il PHOTOGRAPH MULTI PHASE SAMPLES 

i2f 0 16. Clear picture taken, labeled, and stapled to project folder. 

Initials 

-ttf) 

I 

Comments: Include action taken to resolve discrepancies/problems. Include a hard copy of e-mail or use extra 

paper if more space is needed. ----------------------------

Initials: ____ _ 

\\QarvcoO I \public\qa\fonhs\sampchck.doc 
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1.0 

DODEC LABORATORY DATA REVIEW WORKSHEET 

GENERAL INFORl\1ATION 

Data reviewer: Bc3 rl·1&c fl. 
Dare of review: ___::.f...,..l..:....~ +j,,....,.~~---
Sample project number: _q..:...jJ...f::...;~_i.{,;,__ ____ _ 

-Project name: ""n · CAvwcJ Af C1 
Sam pie co 11 ecti on date: -~:...l(_u,~/'f,.:-c,""T:'""-:;---:-----
Sample matrix and number: _l"""--"A-'-fii-='-'-M _____ _ 

Type and number of samples in project: 

~ Number 

Environmental 
Trip blank 
Equipment blank 
Ambient blank 
MS/MSD 
Other 

2.0 DATA REPORT 

Date of Analytical Results Report: 1/tct /.,~ 
Number of volumes in Raw Data Report:_---;.1..,.-__ _ 
Raw Data Report reviewed? Yes No___..X-'-----

Wer~ ~11 analyses requested on the COC form performed by the laboratory? 
Yes1__ No __ 

If no, list canceled analyses and reason for non-performance: 

Were the samples properly preserved upon receipt by the laboratory? 
YesL No_ 

If no, -list labora_tory ID for samples that were not properly preserved. 
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3.0 ANALYTICAL METHODS 

Analytical methods used in this project 

VOC by GC/MS (SW 8240, SW 8260, E524, E624 ) 

Halogenated VOC by GC (SW 8010) 

Aromatic VOC by GC (SW 8020) 

SVOC by GC/MS (SW 8270) 
PAH by HPLC -(SW 8310) 
Organochlorine pesticides and PCB (SW 8080) 

Organophosphorous pesticides (SW 8140) 

Chlorinated herbicides (SW 8150) 

Dioxins and Furans (SW 8280) 

Explosives (8330) 
TOC (E415.1 or SW 9060) 
TPH (E418.1) 
Oil and Grease (E413.2) 
TOX (SW9020) 

ICP screen for metals (SW 6010) 

ICP/MS screen for metals (SW 6020) 

Trace ICP screen for metals (SW 6010 modified) 

Antimony by GFAA (SW 7041) 

Arsenic by GF AA (SW 7060) 

Chromium (SW 7191 or 7196) 
Lead by GFAA (SW 7421) 
Mercury by CVAA (SW 7470 or 7471) 

Selenium by GFAA (SW 7740) 
Thallium by GFAA (SW 7841) 
Inorganic anions (E300.0) 
Alkalinity (31 0.1) 
Cyanide, total and amenable (SW 9010/9012) 

Nitrogen, ammonia (E350.1) 
Nitrogen, TKN (E351.2) 
Nitrogen, nitrate (E353.2) _ 

Nitrogen, nitrate plus nitrite (E353.2) 

Nitrogen, nitrite (E354.1) 
Phosphorous, total or ortho (E365.3) 

Sulfate (E375.4) 
Sulfide (E376.2) 
TDS (EI60.1) 
pH (SW 9040 or 9045) 
Percent moisture (D2216) 

Gross alpha and gross beta radioactivity (SW 9310) 

Alpha-emitting radium isotopes (SW 9315) 

Radium-228 (SW 9320) -
Uranium (908.1) 

Other analyses : 
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Were analytical holding times met? Yes X No 

If no, list analytical method and laboratory ID for samples 

that exceeded holding time: 

Did surrogate recoveries meet QC acceptance criteria? 
1 

lA 

Yes __ No ___ lVI.._ 

If no, list analytical method, laboratory ID, and surrogates 

that did not meet acceptance criteria: 

Did actual reporting limits meet project detection limits? tJ A 
Organic analyses.: Yes No. ___ _ 

If no, list analytical method, laboratory ID, and reason for non-conformance: 

Inorganic analyses: Yes __ _ No_L_ 

Reporting limits for GFAA metals and inorganic anions may be ·raised when: 

(1) sample concentrations exceed the instrument linear range and (2) target 

analytes are subject to matrix interferences. Reporting limits for ICP metals 

and mercury by CV AA are typically only raised when the sample concentration 

exceeds the instrument linear range. 

Did DCS meet QC acceptance criteria? Yes.L No. __ _ 

If no, -list analytical method, laboratory ID, and reason 

for non-conformance: 
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Did SCS meet QC acceptance criteria? Yes __ _ No __ IJA 

If no, list analytical method, laboratory- ID, and reason for non-conformance: 

Were any target compounds found in the meth.ru!·/trip, equipment, 

or ambient blanks above the RL? Yes __ No _,;L......._ __ 

If yes, list the analytical method, laboratory ID, type of blank and compound: 

Did the MS/MSD meet QC acceptance criteria? Yes_ No__ tJ A 

MS/MSD data are used to evaluate the effect of the sample matrix on the 

analytical ·process and should only be used in conjunction with other 

available laboratory QC information to evaluate precision and accuracy. 

If no, list the analytical method, laboratory ID, and reason for non

conformance : 

Additional comments: 
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IV. QUALITY CONTROL REPORT 

IJ!\ ~uanterra 
El1l"IJ'Oil1Delltai 
Sen 'ICeS 

ihe Quanterra laboratories operate under a vigorous QA/QC program designed to 

ensure the generation of scientifically valid, legally defensible data by 

monitoring every aspect of laboratory operations. Routine QA/QC procedures 

include the use of approved methodologies, independent verification of 

analytical standards, use of duplicate Laboratory Control Samples to assess 

the precision and accuracy of the methodology on a routine basis, and a 

rigorous system of data review. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the generation 

of scientifically valid, legally defensible data 

2) assess the laboratory's performance of the analytical method using control 

limits generated with a well-defined matrix 

3) establish clear-cut guidelines for acceptability of analytical data so 

that QC decisions can be made immediately at the bench, and 

4) provide a standard set of reportables which assures the client of the 

quality of his data. 

The Quanterra QC program is based upon monitoring the precision and accuracy 

of an analytical method by analyzing a set of Duplicate Control Samples (DCS) 

at frequent, well-defined intervals. Each DCS is a well-characterized matrix 

which is spiked with target compounds at 5-100 times the reporting limit, 

depending upon the methodology being monitored. The purpose of the DCS is not 

to duplicate the sample matrix, but rather to provide an interference-free, 

homogeneous matrix from which to gather data to establish control limits. 

These limits are used to determine whether data generated by the laboratory on 

any given day is in control. 

II-21 
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(}Puanterra 
Environmental 
Services 

Control limits for accuracy (percent recovery) are based on the average, 

historical percent recovery+/- 3 standard deviation units. Control limits 

for precision (relative percent difference) range from 0 (identical duplicate 

DCS results) to the average, historical relative percent difference + 3 

standard deviation units. These control limits are fairly narrow based on the 

consistency of the matrix being monitored and are updated on a quarterly 

basis. 

For each batch of samples analyzed, an additional control measure is taken in 

the form of a Single Control Sample (SCS). The SCS consists of a control 

matrix that is spiked with surrogate compounds appropriate to the method being 

used. In cases where no surrogate is available, (e.g., metals or conventional 

analyses) a single DCS serves as the control sample. An SCS is prepared for 

each sample lot for which the DCS pair are not analyzed. The recovery of the 

SCS is charted in exactly the same manner as described for the DCS, and 

provides a daily check on the performance of the method. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = ----------- X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCS1 - Measured Concentration DCS2 I 
RPD = ------------------------ X 100 

(Measured Concentration DCS1 + Measured Concentration DCS2}/2 

All samples analyzed concurrently by the same test are assigned the same QC 

lot number. Projects which contain numerous samples, analyzed over several 

days, may have multiple QC lot numbers associated with each test. The QC 

information which follows includes a listing of the QC lot numbers associated 

with each of the samples reported, DCS and SCS (where applicable} recoveries 

from the QC lots associated with the samples, and control limits for these 

lots. The QC data is reported by test code, in the order that the tests are 

reported in the analytical results section of this report. 
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QC LOT ASSIGNMENT REPORT 
~etals Analysis and Preparation 

Laboratory 
Sample Number QC Matrix QC Category 

049884-0001-SA AQUEOUS ICP-AT 
049884-0001-SA AQUEOUS ICP-TRA-AT 
049884-0001-SA AQUEOUS ICP-TR-ADT 
049884-0001-SA AQUEOUS ICP-AD 

II-23 
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QC Lot Number QC Run Number 
(DCS) (SCS/BLANK) 

01 JUL 96-MM 01 JUL 96-MM 
01 JUL 96-MM 01 JUL 96-MM 
10 JUL 96-N6 10 JUL 96-N6 
09 JUL 96-N1 09 JUL 96-N1 
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Q' vuanterra 
Environmental 
Services 

DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCS1 DCS2 AVG DCS Limits DCS Limit 

Cate9ory: ICP-AT 
Matr1x: AQUEOUS 
QC Lot: 01 JUL 96-MM 
Concentration Units: mg/L 

Aluminum 2.00 2.08 1.89 1.98 99 80-116 9.4 10 
Antimony 0.500 0.489 0.435 0.462 92 80-115 12 14 
Arsenic 2.0 2.00 1.82 1. 91 95 80-115 9.5 17 
Barium 2.00 2.01 1.83 1. 92 96 80-114 9.5 10 
Beryllium 0.0500 0.0503 0.0457 0.0480 96 80-120 9.7 10 
Boron 1.0 1.04 1.04 1.04 104 80-120 0.11 10 
Cadmium 0.0500 0.0492 0.0439 0.0466 93 80-119 12 16 
Calcium 50.0 51.8 47.1 49.5 99 80-114 9.5 10 
Chromium 0.200 0.188 0.175 0.181 91 80-116 7.2 11 
Cobalt 0.500 0.504 0.462 0.483 97 80-114 8.8 10 
Copper 0.250 0.251 0.229 0.240 96 80-120 9.0 10 
Iron 1.00 1.03 0.931 0.981 98 80-120 10 11 
Lead 0.500 0.488 0.450 0.469 94 80-119 8.0 10 
Lithium 1.0 0.881 0.883 0.882 88 80-120 0.24 20 
Magnesium 50.0 51.8 47.1 49.5 99 81-120 9.6 10 
Manganese 0.500 0.502 0.457 0.479 96 80-116 9.3 10 
Molybdenum 1.0 0.960 0.878 0.919 92 80-120 9.0 20 

ickel 0.500 0.495 0.451 0.473 95 80-114 9.3 10 
otassium 50.0 51.0 46.4 48.7 97 80-120 9.5 13 

Selenium 2.0 2.03 1. 78 1.91 95 80-120 13 20 
Silver 0.050 0.0517 0.0470 0.0493 99 80-119 9.6 15 
Sodium 50.0 52.8 48.3 50.6 101 80-120 8.9 10 
Tin 2.0 1.83 1.85 1.84 92 80-120 0.83 20 
Tit ani urn 1.0 0.954 0.944 0.949 95 80-120 1.0 20 
Vanadium 0.500 0.499 0.451 0.475 95 80-116 10 10 
Zinc 0.500 0.491 0.448 0.469 94 80-120 9.1 13 

Cate9ory: ICP-TRA-AT 
Matr1x: AQUEOUS 
QC Lot: 01 JUL 96-MM 
Concentration Units: mg/L 

Antimony 0.50 0.529 0.472 0.501 100 80-120 11 20 
Arsenic 2.0 2.05 1.83 1. 94 97 80-120 11 20 
Cadmium 0.050 0.0550 0.0498 0.0524 105 80-120 9.9 20 
Lead 0.50 0.540 0.481 0.511 102 80-120 12 20 
Selenium 2.0 1.98 1.77 1.88 94 80-120 11 20 
Thallium 2.0 2.21 1.97 2.09 105 80-120 11 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q' vuanterra 
Em'ironmenral 
~e,xes 

DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation (cont.) 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCS1 DCS2 AVG DCS Limits DCS Limit 

• 
Cate~ory: ICP-TR-ADT 
Matnx: AQUEOUS 
QC Lot: 10 JUL 96-N6 
Concentration Units: mg/L 

Antimony 0.500 0.447 0.448 0.447 89 80-120 0.16 20 
Arsenic 2.00 1. 78 1. 78 1. 78 89 80-120 0.31 20 
Cadmium 0.0500 0.0464 0.0467 0.0465 93 80-120 0.57 20 
Lead 0.500 0.452 0.451 0.452 90 80-120 0.12 20 
Selenium 2.00 1.85 1.84 1.85 92 80-120 0.31 20 
Thallium 2.00 1.86 1.85 1.85 93 80-120 0.17 20 

Category: ICP-AD 
Matrix: AQUEOUS 
QC Lot: 09 JUL 96-N1 
Concentration Units: mg/L 

Aluminum 5.00 5.05 5.01 5.03 101 90-110 0.73 20 
Antimony 0.500 0.503 0.509 0.506 101 90-110 1.2 20 
Arsenic 0.500 0.496 0.523 0.509 102 90-110 5.2 20 
qarium 0.500 0.508 0.504 0.506 101 90-110 0.75 20 
~ryllium 0.500 0.487 0.496 0.491 98 90-110 1.8 20 

... oron 0.500 0.503 0.509 0.506 101 90-110 1.2 20 
Cadmium 0.500 0.485 0.485 0.485 97 90-110 0.086 20 
Calcium 20.0 20.8 20.7 20.8 104 90-110 0.43 20 
Chromium 0.500 0.496 0.497 0.497 99 90-110 0. 083 20 
Cobalt 0.500 0.498 0.502 0.500 100 90-110 0.69 20 
Copper 0.500 0.495 0.500 0.497 99 90-110 1.1 20 
Iron 5.00 5.04 5.08 5.06 101 90-110 0.66 20 
Lead 0.500 0.519 0.503 0.511 102 90-110 3.1 20 
Lithi urn 5.00 4.85 4.86 4.86 97 90-110 0.10 20 
Magnesium 20.0 21.0 20.9 21.0 105 90-110 0.71 20 
Manganese 0.500 0.502 0.505 0.504 101 90-110 0.60 20 
Molybdenum 0.500 0.512 0.509 0.510 102 90-110 0.62 20 
Nickel 0.500 0.492 0.494 0.493 99 90-110 0.44 20 
Potassium 50.0 51.1 50.8 50.9 102 90-110 0.52 20 
Selenium 5.00 5.05 5.28 5.16 103 90-110 4.5 20 
Silica as Si02 100 96.8 96.4 96.6 97 90-110 0.40 20 
Silver 0.500 0.498 0.490 0.494 99 90-110 1.6 20 
Sodium 200 208 206 207 104 90-110 0.80 20 
Vanadium 0.500 0.503 0.506 0.504 101 90-110 0.59 20 
Zinc 0.500 0.488 0.486 0.487 97 90-110 0.33 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q' r/Uanterra 
Environmenw 
Services 

METHOD BLANK REPORT 
Metals Analysis and Preparation 

Analyte Result Units 
Rerorting 

imit 

Test: ItP-AFIR-AT 
Matrix: AQUEOUS 
QC Lot: 01 JUL 96-MM QC Run: 01 JUL 96-MM 

Aluminum ND mgjL 0.20 
Barium ND mg/L 0.10 
Beryllium ND mg/L 0.0020 
Calcium ND mg/L 5.0 
Chromium ND mg/L 0.030 
Cobalt ND mg/L 0.040 
Copper ND mg/L 0.030 
Iron ND mg/L 0.040 
Magnesium ND mgjl 5.0 
Manganese ND mg/L 0.010 
Molybdenum NO mg/L 0.040 
Nickel ND mg/L 0.040 
Potassium NO mg/L 5.0 
Silver ND mg/L 0.030 
Sodium ND mg/L 5.0 
Vanadium ND mg/L 0.040 
Zinc ND mg/L 0.010 

~st: ICP-TRACE-AT 
.1atrix: AQUEOUS 
QC Lot: 01 JUL 96-MM QC Run: 01 JUL 96-MM 

Antimony ND mg/L 0.010 
Arsenic ND mg/L 0.010 
Cadmium NO mg/L 0.0050 
Lead ND mg/L 0.0030 
Selenium ND mgjl 0.0050 
Thallium NO mg/L 0.010 

Test: ICP-TRACE-ADT 
Matrix: AQUEOUS 
QC Lot: 10 JUL 96-N6 QC Run: 10 JUL 96-N6 

Antimony NO mg/L 0.010 
Arsenic ND mg/L 0.010 
Cadmium NO mgjL 0.0050 
Lead NO mg/L 0.0030 
Selenium NO mg/L 0.0050 
Thallium NO mg/L 0.010 
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Q~ ~uanterra 
Environmental 
Sen'JCes 

METHOD BLANK REPORT 
Metals Analysis and Preparation (cont.) 

Analyte Result Units 
Rerorting 

imit 

Test: ItP-AFIR-AD 
Matrix: AQUEOUS 
QC Lot: 09 JUL 96-N1 QC Run: 09 JUL 96-N1 

Aluminum NO mg/L 0.20 
Barium NO mg/L 0.10 
Beryllium NO mg/L 0.0020 
Calcium NO mg/L 5.0 
Chromium NO mg/L 0.030 
Cobalt NO mg/L 0.040 
Copper NO mg/L 0.030 
Iron NO mg/L 0.040 
Magnesium NO mg/L 5.0 
Manganese NO mg/L 0.010 
Molybdenum NO mg/L 0.040 
Nickel NO mg/L 0.040 
Potassium NO mg/L 5.0 
Silver NO mg/L 0.030 
Sodium NO mg/L 5.0 
Vanadium NO mg/L 0.040 
Zinc NO mg/L 0.010 
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QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

.. bora tory 
Sample Number 

049884-0001-SA 
049884-0001-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 

QC Category 

N03+N02-A 
N02-A 
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(!puanterra 
Environmental 
Services 

QC Lot Number QC Run Number 
(DCS) (SCS/BLANK) 

02 JUL 96-SS 02 JUL 96-SS 
27 JUN 96-Nl 27 JUN 96-Nl 
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DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

Concentration 
Analyte Spiked Measured 

(/puanterra 
Environmental 
Services 

Accuracy Precision 

OCS1 OCS2 AVG 
Average(%) (RPD) 

DCS Limits OCS limit 

Cate~ory: N03+N02-A 
Matr1x: AQUEOUS 
QC lot: 02 JUL 96-55 
Concentration Units: mg/L 

Nitrate plus Nitrite 
as N 

Cate!;lory: N02-A 
Matnx: AQUEOUS 
QC Lot: 27 JUN 96-N1 
Concentration Units: mg/l 

Nitrite as N 

15.2 16.0 15.5 15.8 104 90-116 3.2 10 

0.100 0.0977 0.0964 0.0970 97 91-113 1.3 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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METHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Analyte Result 

Test: N'03+N02-TEC-A 
Matrix: AQUEOUS 
QC Lot: 02 JUL 96-SS QC Run: 02 JUL 96-SS 

Nitrate plus Nitrite 
as N ND 

Test: N02-SPEC-A 
Matrix: AQUEOUS 
QC Lot: 27 JUN 96-N1 QC Run: 27 JUN 96-N1 

Nitrite as N ND 

II-30 

Units 

(/puanterra 
Environmental 
Services 

Reporting 
Limit 

mg/L 0.10 

mg/L 0.010 
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U.S. GEOLOGICAL SURVEY, WATER R""" 1URCES DIVISION, NEW MEXICO DISTRICT 

ANALYTICAL REQ T/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Ba.'\c, Ground Water Sampling 463536004 Packed and Sealed~. S~~~~Ji.<Jl SeG: Nu1
fer 

Sampling Location 
-- 0 ~15~ . 

Delivered to Shipper¥ &tfe~ ~~T A1rbill Number 

Sewage Lagoons, Cannon Air Force Base, New Mexico (t25s-9t~3 z 3 
Team Leader Sampling Status 

®Done D Continuing 
J crry Larson 

Sample Sample Sample No. of 
Date Time Field Sample Number Type Containers Analytical Methods (Parameters) Remarks 

~UN96 
NITRATE (E353.2 I E354.1), Al'X-IX-SW3005/Ii010-ICI' 

rfi.3o CAFB-F-0696-1 Groundwater 4 TRACE-TOT. & IJISS. METALS (AI,Sb,As.Ra.R<!,CJ,Ca, ENVIRONMENTAL SAMPLE -(1 
Cr,C<•.Cu,F<!,I'b,M~.Mn,Mo,Ni.K,Sc,Ag.Na,TI.Y,/,n) 

Additional Comments 

CHAIN OF CUSTODY RECORD LABORATORY LOG-IN OF SAMPLE SHIPPING CONTAINER 

Relinquished by (signed) Received by (signed) Date Time Analytical Laboratory ~ Intact upon Receipt 

1-PL-f~ z(,JUNt Quanterra Environmental 
Yes D No 

/03'0 4<J55 Yarrow Street Condition of Co,nts 

Arvada, CO ~0002 cJtb 

oatt~~ IR(Z!J ft 1tftJ 
ph: (303) 421-6611 Contents Temperature 

Attention: Lindsay Breyer 
3.S 

I Laboratory f9W4ber 



Sample Checklist tJ_)uanterra 
~ 

0/2?_7/l// ~ Dateffime Received:.~~"'-1--...t~~p.:,c.Lj_,_7f-l-~lo"" ___ ?!Q.:......ll'--------
. I 

Project#: 4=1 d J 4-
Company Name & Sampling Site: __ J_5_G.--=S:;..__...:::CA~m..:..:...;O~f'.;..._ ___________ _ 

*Cooler #(s): 

Temperatures: 3.5 

Unpacking & Labeling Check Points: 

0 

I 
t;;a 

0 

0 

0 

' 0 

0 

No 

0 1. Radiation checked, record if reading> 0.5 mR!hr. (____JllR/br) 

0 2. Cooler seals intact. 

0 3. Chain of custody present. 

Ill' 4. Bottles broken and/or are leaking, comment if yes. 

I PHOTOGRAPH BROKEN BOTTLES 

5. Containers labeled, comment if no. 0 

0 

0 

6. pH of all samples checked and meet requirements, note exceptions. 

7. Chain of custody includes "received by" and "relinquished" by signatures, 

dates, and times 

0 

0 

8. Chain of custody agrees with bottle count, comment if no. 

9. Chain of custody agrees with labels, comment if no. 

0 10. VOA samples filled completely, comment ifno~A) 

0 11. Are VOA bottles preserved, check for labels. L (~ 
.J 12. Sediment present in "D," dissolved, bottles. 

0 13. Are analyses with short holding times requested. 

l!f 14. Is extra sample volume provided forMS, MSD or matrix duplicates. 

d 15. Multi phase samples present, comment is yes. 

PHOTOGRAPH MULTIPHASE SAMPLES I 
0 16. Clear picture taken, labeled, and stapled to project folder. 

Initials 

~ 

+ 

Comments: Include action taken to resolve discrepancies/problems. Include a hard copy of e-mail or use extra 

paper if more space is needed. ----------------------------

Initials: ----
II-
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DODEC ~ABORATORY DATA REVIE\V WORKSHEET 

1.0 GENERAL INFORMATION 

Data reviewer: ~C6 ~tr~C K. 
Date of review: i{s he, __ _ 
Sample project number:· _Y__.1..,..f-'f o'-------
Project name: fo/M, (4"'"'~ AF ~ 
Sample collection date: ___;;~""-'(z~s...:.l•-="y'-="' ____ _ 

Sample matrix and number: .:::;..5~4fi""'"~fL\.;;...;J;._ ____ _ 

Type and number of samples in project: 

Environmental 
Trip blank 
Equipment blank 
Ambient blank 
MS/MSD 
Other 

2.0 DATA REPORT 

Number 

'( 

Date of Analytical Results Report: 1{[1 ( 1{, 
Number of volumes in Raw Data Report:. __ l___,...,.----
Raw Data Report reviewed? Yes No._.o...::K __ _ 

Were all analyses requested on the COC form performed by the laboratory? 

YesL No __ 

If no, list canceled analyses and reason for non-performance: 

Wer,/the samples properly preserved upon receipt by the laboratory? 

Yes-A- No __ 

If no, list laboratory ID for samples that were not properly preserved. 
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3.0 ANALYTICAL METHODS 

Analytical methods used in this project 

X 

VOC by GC/MS (SW 8240, SW 8260, E524, E624 ) 

Halogenated VOC by GC (SW 8010) 

Aromatic VOC by GC (SW 8020) 

SVOC by GC/MS (SW 8270) 

PAH by HPLC -(~W 831 0) 
Organochlorine pesticides and PCB (SW 8080) 

Organophosphorous pesticides (SW 8140) 

Chlorinated herbicides (SW 8150) 

Dioxins and Furans (SW 8280) 

Explosives (8330) 
TOC (E415.1 or SW 9060) 
TPH (E418.1) 
Oil and Grease (E413.2) 
TOX (SW9020) 

ICP screen for metals (SW 6010) 

ICP/MS screen for metals (SW 6020) 

Trace ICP screen for metals (SW 6010 modified) 

Antimony by GFAA (SW 7041) 

Arsenic by GF AA (SW 7060) 

Chromium (SW 7191 or 7196) 

Lead by GFAA (SW 7421) 
Mercury-by CVAA (SW 7470 or 7471) 

Selenium by GFAA (SW 7740) 

Thallium by GFAA (SW 7841) 
Inorganic anions (E300.0) 

Alkalinity (310.1) 
Cyanide, total and amenable (SW 9010/9012) 

Nitrogen, ammonia (E350.1) 

Nitrogen, TKN (E351.2) 
Nitrogen, nitrate (E353.2) 

Nitrogen, nitrate plus nitrite (E353.2) 

Nitrogen, nitrite (E354.1) 

Phosphorous, total or ortho (E365.3) 

Sulfate (E375.4) 
Sulfide (E376.2) 
TDS (E160.-l) 
pH (SW 9040 or 9045) 
Percent moisture (D2216) 

Gross alpha and gross beta radioactivity (SW 931 0) 

Alpha-emitting radium isotopes (SW 9315) 

Radium-228 (SW 9320) 
Uranium (908.1) 

Other analyses : 
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Were analytical holding times met? Yes X No 

If no, list analytical method and laboratory ID for samples 

that exceeded holding time: 

Did surrogate recoveries meet QC acceptance criteria? A 
1 

A 

Yes __ No ___ fVP. 

If no, list analytical method, laboratory ID, and surrogates 

that did not meet acceptance criteria: 

Did actual reporting limits meet project detection limits? A 
1 

A 

Organic analyses.: Yes No____ (Vf1 

If no, list analytical method, laboratory ID, and reason for non-c-onformance: 

Inorganic analyses: Yes No X P~:-croi 1 --C((I1 1 -""''i,-'rc~ 
(m4C( ICp) 

Reporting limits for GFAA metals and inorganic anions may be raised when: 

(1) sample concentrations exceed the instrument li~ar range and (2) target 

analytes are subject to matrtx Interferences. Reporting limits for ICP metals 

and mercury by CV AA are typically only raised when the sample concentration 

exceeds the instrument linear range. 

Did DCS meet QC acceptance criteria? Yes.i No __ _ 

If no, list analytical method, laboratory ID, and reason 

for non-conformance: 
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Did SCS meet QC acceptance criteria? Yes __ _ No_ f/A 

If no, list analytical method, laboratory ID, and reason for non-conforman~: 

Were any target compounds found in the method, trip, equipment, 

or ambient blanks above the RL? Yes 1_ No ___ _ 

If yes, list the analytical method, laboratory ID, type of blank and compound: 

A .... n~(II.Y\ 1)"\ 'Cio - (IIAf( L.r-11 unc:rro Mt'C: ;-~ nt- {tV f;lr-tftc -cCcz LtG) 

Did the MS/MSD rpeet QC acceptance criteria? Yes_ No__ NjJ 

MSIMSD data are used to evaluate the effect of the sample matrix. on the 

analytical ·process and should only be used in conjunction with other 

available laboratory QC information to evaluate precision and accuracy. 

If no, list the analytical method, laboratory ID, and reason for non

conformance 

Additional comments: 
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IV. QUALITY CONTROL REPORT 

(@uanterra 
Ennrorunenu.J 
Set"xes 

The Quanterra laboratories operate under a vigorous QNQC program designed to ensure the generation of 

scientifically valid, legally defensible data by monitoring every aspect of laboratory operations. Routine 

QAIQC procedures include the use of approved methodologies, independent verification of analytical 

standards, use of duplicate Laboratory Control Samples to assess the precision and accuracy of the 

methodology on a routine basis, and a rigorous system of data review. 

The standard laboratory QC package is designed to: 

1. establish a strong, cost-effective QC program that ensures the generation of scientifically valid, legally 

defensible data, 

2. assess the laboratory's performance ofthe analytical method using control limits generated v.ith a well

defined matrix, 

3. establish clear-cut guidelines for acceptability of analytical data so that QC decisions can be ma;.1e 

immediately at the bench, and 

4. provide a standard set ofreportables which assures the client ofthe quality ofhis data. 

The Quanterra QC program is based upon monitoring the precision and accuracy of an analytical method 

by analyzing a set of Duplicate Control Samples (DCS) at frequent, well-defined intervals. Each DCS is a 

well-characterized matrix which is spiked with target compounds at 5-100 times the reporting limit, 

depending upon the methodology being monitored. The purpose of the DCS is not to duplicate the sample 

matrix, but rather to provide an interference-free, homogeneous matrix from which to gather data to 

establish control limits. These limits are used to determine whether data generated by the laboratory on any 

given day is in control. 

II-37 
A-35 



~uanterra 
Environmental 
Services 

Control limits for accuracy (percent recovery) are based on the average, historical percent recovery +/- 3 

standard deviation units. Control limits for precision (relative percent difference) range from 0 (identical 

duplicate DCS results) to the average, historical relative percent difference+ 3 standard deviation units. 

These control limits are fairly narrow based on the consistency ofthe matrix being monitored and are 

updated on a quarterly basis. 

For each batch of samples analyzed, an additional control measure is taken in the form of a Single Control 

Sample (SCS). The SCS consists of a control matrix that is spiked with surrogate compounds appropriate 

to the method being used. In cases where no surrogate is available, (e.g., metals or conventional analyses) a 

single DCS serves as the control sample. An SCS is prepared for each sample lot for which the DCS pair 

are not analyzed. The recovery of the SCS is charted in exactly the same manner as described for the DCS, 

and provides a daily check on the performance of the method. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 

% Recovery = -------------X 100 
Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPD). 

I Measured Concentration DCS 1 - Measured Concentration DCS2 I 
RPD = X 100 

(Measured Concentration DCS 1 + Measured Concentration DCS2)/2 

All samples analyzed concurrently by the same test are assigned the same QC lot number. Projects which 

contain numerous samples, analyzed over several days, may have multiple QC lot numbers associated with 

each test. The QC information which follows includes a listing of the QC lot numbers associated with each 

of the samples reported, DCS and SCS (where applicable) recoveries from the QC lots associated with the 

samples, and control limits for these lots. The QC data is reported by test code, in the order that the tests 

are reported in the analytical results section of this report. 
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Q' !'Uanterra 
Environmental 
Services 

QC LOT ASSIGNMENT REPORT 
··"'ta 1 s Ana 1 ys is and Preparation 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (DCS) (SCS/BLANK) 

049850-0001-SA AQUEOUS ICP-AT 10 JUL 96-N8 10 JUL 96-N8 
049850-0001-SA AQUEOUS ICP-TRA-AT 10 JUL 96-N8 10 JUL 96-N8 
049850-0001-SA AQUEOUS ICP-TR-ADT 10 JUL 96-N6 10 JUL 96-N6 
049850-0001-SA AQUEOUS ICP-AD 09 JUL 96-N1 09 JUL 96-N1 
049850-0002-EB AQUEOUS ICP-AT 10 JUL 96-N8 10 JUL 96-N8 
049850-0002-EB AQUEOUS ICP-TRA-AT 10 JUL 96-N8 10 JUL 96-N8 
049850-0002-EB AQUEOUS ICP-TR-ADT 10 JUL 96-N6 10 JUL 96-N6 
049850-0002-EB AQUEOUS ICP-AD 09 JUL 96-N1 09 JUL 96-N1 
049850-0003-SA AQUEOUS ICP-AT 10 JUL 96-N8 10 JUL 96-N8 
049850-0003-SA AQUEOUS ICP-TRA-AT 10 JUL 96-N8 10 JUL 96-N8 
049850-0003-SA AQUEOUS ICP-TR-ADT 10 JUL 96-N6 10 JUL 96-N6 
049850-0003-SA AQUEOUS ICP-AD 09 JUL 96-N1 09 JUL 96-N1 
049850-0004-SA AQUEOUS ICP-AT 10 JUL 96-N8 10 JUL 96-N8 
049850-0004-SA AQUEOUS ICP-TRA-AT 10 JUL 96-N8 10 JUL 96-N8 
049850-0004-SA AQUEOUS ICP-TR-ADT 10 JUL 96-N6 10 JUL 96-N6 
049850-0004-SA AQUEOUS ICP-AD 09 JUL 96-N1 09 JUL 96-N1 
049850-0005-SA AQUEOUS ICP-AT 10 JUL 96-N8 10 JUL 96-N8 
049850-0005-SA AQUEOUS ICP-TRA-AT 10 JUL 96-N8 10 JUL 96-N8 
049850-0005-SA AQUEOUS ICP-TR-ADT 10 JUL 96-N6 10 JUL 96-N6 
049850-0005-SA AQUEOUS ICP-AD 09 JUL 96-N1 09 JUL 96-N1 
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(!!' vuanterra 
Environmental 
Sen 'ices 

DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCS1 DCS2 AVG DCS Limits OCS Limit 

Category: ICP-AT 
Matrix: AQUEOUS 
QC Lot: 10 JUL 96-N8 
Concentration Units: mgjL 

Aluminum 2.00 2.12 2.12 2.12 106 80-116 0.11 10 
Antimony 0.500 0.501 0.506 0.504 101 80-115 0.87 14 
Arsenic 2.00 2.09 2.02 2.06 103 80-115 3.4 17 
Barium 2.00 2.07 2.07 2.07 103 80-114 0. 071 10 
Beryllium 0.0500 0.0540 0.0535 0.0537 107 80-120 0.87 10 
Boron 1.00 1.15 1.13 1.14 114 80-120 1.4 10 
Cadmium 0.0500 0.0486 0.0504 0.0495 99 80-119 3.6 16 
Calcium 50.0 52.7 52.8 52.7 105 80-114 0.086 10 
Chromium 0.200 0.198 0.199 0.198 99 80-116 0.20 11 
Cobalt 0.500 0.523 0.529 0.526 105 80-114 1.2 10 
Copper 0.250 0.262 0.265 0.264 105 80-120 1.1 10 
Iron 1.00 1.07 1.06 1.06 106 80-120 1.5 11 
Lead 0.500 0.508 0.503 0.505 101 80-119 1.0 10 
Li thi urn 1.00 0.973 0.975 0.974 97 80-120 0.22 20 
Magnesium 50.0 52.3 52.2 52.3 105 81-120 0.038 10 
Manganese 0.500 0.519 0.514 0.517 103 80-116 0.81 10 

10lybdenum 1.0 1.02 1. 03 1. 02 102 80-120 0.49 20 
ickel 0.500 0.520 0.518 0.519 104 80-114 0.39 10 

t'otassium 50.0 52.6 52.7 52.6 105 80-120 0.11 13 
Selenium 2.0 2.06 2.07 2.07 103 80-120 0.51 20 
Silver 0.050 0.0470 0.0495 0.0482 96 80-119 5.2 15 
Sodium 50.0 54.0 54.4 54.2 108 80-120 0.66 10 
Tin 2.00 2.12 2.11 2.11 106 80-120 0.58 20 
Titanium 1.00 1.05 1.05 1.05 105 80-120 0.0029 20 
Vanadium 0.500 0.520 0.518 0.519 104 80-116 0.24 10 
Zinc 0.500 0.500 0.502 0.501 100 80-120 0.48 13 

Category: ICP-TRA-AT 
Matrix: AQUEOUS 
QC Lot: 10 JUL 96-N8 
Concentration Units: mg/L 

Antimony 0.50 0.499 0.509 0.504 101 80-120 2.0 20 
Arsenic 2.0 1.93 1.97 1.95 98 80-120 2.2 20 
Cadmium 0.050 0.0525 0.0535 0.0530 106 80-120 1.9 20 
Lead 0.50 0.510 0.519 0.514 103 80-120 1.7 20 
Selenium 2.0 1.88 1.92 1.90 95 80-120 1.9 20 
Thallium 2.0 2.06 2.11 2.08 104 80-120 2.4 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q\ !!Uanterra 
Environmenral 
Services 

DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation (cont.) 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(%) (RPD) 

DCS1 DCS2 AVG DCS Limits DCS Limit 

Cate~ory: ICP-TR-ADT 
Matnx: AQUEOUS 
QC Lot: 10 JUL 96-N6 
Concentration Units: mg/L 

Antimony 0.500 0.447 0.448 0.447 89 80-120 0.16 20 
Arsenic 2.00 1. 78 1. 78 1. 78 89 80-120 0.31 20 
Cadmium 0.0500 0.0464 0.0467 0.0465 93 80-120 0.57 20 
Lead 0.500 0.452 0.451 0.452 90 80-120 0.12 20 
Selenium 2.00 1.85 1.84 1.85 92 80-120 0.31 20 
Thallium 2.00 1.86 1.85 1.85 93 80-120 0.17 20 

Category: ICP-AD 
Matrix: AQUEOUS 
QC Lot: 09 JUL 96-N1 
Concentration Units: mg/L 

Aluminum 5.00 5.05 5.01 5.03 101 90-110 0.73 20 
Antimony 0.500 0.503 0.509 0.506 101 90-110 1.2 20 
Arsenic 0.500 0.496 0.523 0.509 102 90-110 5.2 20 
""':\rium 0.500 0.508 0.504 0.506 101 90-110 0.75 20 

ryllium 0.500 0.487 0.496 0.491 98 90-110 1.8 20 
..,oren 0.500 0.503 0.509 0.506 101 90-110 1.2 20 
Cadmium 0.500 0.485 0.485 0.485 97 90-110 0.086 20 
Calcium 20.0 20.8 20.7 20.8 104 90-110 0.43 20 
Chromium 0.500 0.496 0.497 0.497 99 90-110 0. 083 20 
Cobalt 0.500 0.498 0.502 0.500 100 90-110 0.69 20 
Copper 0.500 0.495 0.500 0.497 99 90-110 1.1 20 
Iron 5.00 5.04 5.08 5.06 101 90-110 0.66 20 
Lead 0.500 0.519 0.503 0.511 102 90-110 3.1 20 
Lithium 5.00 4.85 4.86 4.86 97 90-110 0.10 20 
Magnesium 20.0 21.0 20.9 21.0 105 90-110 0.71 20 
Manganese 0.500 0.502 0.505 0.504 101 90-110 0.60 20 
Molybdenum 0.500 0.512 0.509 0.510 102 90-110 0.62 20 
Nickel 0.500 0.492 0.494 0.493 99 90-110 0.44 20 
Potassium 50.0 51.1 50.8 50.9 102 90-110 0.52 20 
Selenium 5.00 5.05 5.28 5.16 103 90-110 4.5 20 
Silica as Si02 100 96.8 96.4 96.6 97 90-110 0.40 20 
Silver 0.500 0.498 0.490 0.494 99 90-110 1.6 20 
Sodium 200 208 206 207 104 90-110 0.80 20 
Vanadium 0.500 0.503 0.506 0.504 101 90-110 0.59 20 
Zinc 0.500 0.488 0.486 0.487 97 90-110 0.33 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

II-41 A-39 



Q~ vuanterra 
Emironmenral 
Services 

METHOD BLANK REPORT 
Metals Analysis and Preparation 

Analyte Result Units 
Rerorting 

imit 

Test: !CP-AFIR-AT 
Matrix: AQUEOUS 
QC Lot: 10 JUL 96-NB QC Run: 10 JUL 96-NB 

Aluminum ND mg/L 0.20 
Barium NO mg/L 0.10 
Beryll i urn ND mg/L 0.0020 
Calcium NO mg/L 5.0 
Chromium ND mg/L 0.030 
Cobalt NO mg/L 0.040 
Copper ND mg/L 0.030 
Iron ND mg/L 0.040 
Magnesium ND mg/L 5.0 
Manganese ND mg/L 0.010 
Molybdenum ND mg/L 0.040 
Nickel ND mg/L 0.040 
Potassium ND mg/L 5.0 
Silver ND mg/L 0.030 
Sodium ND mg/L 5.0 
Vanadium ND mg/L 0.040 
Zinc ND mg/L 0.010 

~st: ICP-TRACE-AT 
.1atrix: AQUEOUS 
QC Lot: 10 JUL 96-NB QC Run: 10 JUL 96-N8 

Antimony ND mg/L 0.010 
Arsenic ND mg/L 0.010 
Cadmium ND mg/L 0.0050 
Lead ND mg/L 0.0030 
Selenium ND mg/L 0.0050 
Thallium ND mg/L 0.010 

Test: ICP-TRACE-AOT 
Matrix: AQUEOUS 
QC Lot: 10 JUL 96-N6 QC Run: 10 JUL 96-N6 

Antimony ND mg/L 0.010 
Arsenic ND mg/L 0.010 
Cadmium ND mg/L 0.0050 
Lead ND mg/L 0.0030 
Selenium ND mg/L 0.0050 
Thallium ND mg/L 0.010 
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(!!' !'Uanterra 
Em'irorunental 
~ervK'fo:s 

METHOD BLANK REPORT 
Metals Analysis and Preparation (cont.) 

Analyte Result Units 
Relorting 

imit 

Test: fCP-AFIR-AD 
Matrix: AQUEOUS 
QC Lot: 09 JUL 96-N1 QC Run: 09 JUL 96-N1 

Aluminum NO mg/L 0.20 
Barium NO mg/L 0.10 
Beryllium NO mg/L 0.0020 
Calcium NO mg/L 5.0 
Chromium NO mg/L 0.030 
Cobalt NO mg/L 0.040 
Copper NO mg/L 0.030 
Iron NO mg/L 0.040 
Magnesium NO mg/L 5.0 
Manganese NO mg/L 0.010 
Molybdenum NO mg/L 0.040 
Nickel NO mg/L 0.040 
Potassium NO mg/L 5.0 
Silver ND mg/L 0.030 
Sodium ND mg/L 5.0 
Vanadium ND mg/L 0.040 
Zinc NO mg/L 0.010 
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QC lOT ASSIGNMENT REPORT 
Yet Chemistry Analysis and Preparation 

Laboratory 
Sample Number QC Matrix QC Category 

049850-0.001-SA AQUEOUS N03+N02-A 
049850-0001-SA AQUEOUS N02-A 
049850-0002-EB AQUEOUS N03+N02-A 
049850-0002-EB AQUEOUS N02-A 
049850-0003-SA AQUEOUS N03+N02-A 
049850-0003-SA AQUEOUS N02-A 
049850-0004-SA AQUEOUS N03+N02-A 
049850-0004-SA AQUEOUS N02-A 
049850-0005-SA AQUEOUS N03+N02-A 
049850-0005-SA AQUEOUS N02-A 

II-44 

t)puanterra 
Environ menta! 
Services 

QC lot Number QC Run Number 
(DCS) (SCS/BLANK) 

27 JUN 96-N1 27 JUN 96-N1 
26 JUN 96-N1 26 JUN 96-N1 
27 JUN 96-N1 27 JUN 96-N1 
26 JUN 96-N1 26 JUN 96-N1 
27 JUN 96-N1 27 JUN 96-Nl 
26 JUN 96-Nl 26 JUN 96-Nl 
27 JUN 96-Nl 27 JUN 96-Nl 
26 JUN 96-Nl 26 JUN 96-Nl 
27 JUN 96-Nl 27 JUN 96-Nl 
26 JUN 96-Nl 26 JUN 96-Nl 
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DUPLICATE CONTROL SAMPLE REPORT 
~et Chemistry Analysis and Preparation 

Concentration 
Analyte Spiked Measured 

teuanterra 
Environmental 
Services 

Accuracy Precision 

OCS1 OCS2 AVG 
Average(%} (RPD} 

OCS Limits DCS Limit 

Cate~ory: N03+N02-A 
Matnx: AQUEOUS 
QC Lot: 27 JUN 96-N1 
Concentration Units: mg/L 

Nitrate plus Nitrite 
as N 

Cate~ory: N02-A 
Matnx: AQUEOUS 
QC Lot: 26 JUN 96-N1 
Concentration Units: mg/L 

Nitrite as N 

15.2 15.4 15.8 15.6 103 90-116 2.9 10 

0.100 0.108 0.109 0.108 109 91-113 0.92 10 

Calculations are performed before rounding to ave ·ound-off errors in calculated results. 
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METHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Analyte Result 

Test: N03+N02-TEC-A 
Matrix: AQUEOUS 
QC Lot: 27 JUN 96-Nl QC Run: 27 JUN 96-Nl 

Nitrate plus Nitrite 
as N 

Test: N02-SPEC-A 
Matrix: AQUEOUS 
QC Lot: 26 JUN 96-N1 QC Run: 26 JUN 96-Nl 

Nitrite as N 

II-46 

NO 

NO 

Units 

mgfl 

mg/L 

(/puanterra 
Environmental 
Servic:es 

Reporting 
Limit 

0.10 

0.010 

A-44 



U.S. GEOLOGICAL SURVEY, WATER Rr ""lURCES DIVISION, NEW MEXICO DI~TRICT 

ANALYTICAL REQ T/CHAIN OF CUSTODY 

Project Name & Number 
PACKING AND SHIPPING DETAILS 

Packed and Sealed for Sh~:ng ~ ~ -;,(! . Seal Number 

Cannon Air Force Base, Ground Water Sampling 463536004 • S;:; ~- 'U'.. of'tstr~ 

Sampling Location Delivered to Shipper by "' /)~ w Airbill Number 

Sewage Lagoons, Cannon Air Force Base, New Mexico ., lt EV•· tJZ55'fl6'33'f 
-Team Leader Sampling Status D Done ~ Continuing 

Jerry Larson 

Sample Sample Sample No. of 

Date Time Field Sample Number Type Containers Analytical Methods (Parameters) Remarks 

.l§uN96 

NITRATE (E353.2 I E354.1), APX-IX-SW300516010-ICP-

/000 CAFB-H-0696-1 Groundwater 4 TRACAE-TOT. & OISS.METALS (Al.Sb,As,Ba,Rc,CJ,Ca ENVIRONMENTAL SAMPLE 

twUN96 O<jOO 

H 
H 

I 
I 

1 
.....) I 

Additional Comments 

ASTM-

CAFB-H -0696-2 TYPE-ll 
WATER 

CHAIN OF CUSTODY RECORD 

Relinquished by (signed) Received by (signed) 

/JJ1e12 t (/::----
/' 

Cr,Co,Cu,Fc, I'I:>,Mg.Mn,Mo,Ni,K,Sc,Ag,Na.TI,V,Zn) -ot 
NlTHATE (E35J.2 I E354.l), APX-IX-SW300S/6010-ICI' 

4 TRACE-TOT. & DISS. METALS (AI.Sh,As,Ra.Rc,Cd,Ca, EQUIPMENT BLANK -oz. 
Cr,Co,Cu,fc, l'h.Mg,Mn,Mo,Ni,K,Sc,Ag,Na,TI,V.Zn) 

LABORATORY LOG-IN OF SAMPLE SHIPPING CONTAINER 

Date Time Analytical Laboratory Seal Intact upon Receipt 

~\~\~ ~~s 
Quanterra Environmental 

[2] Yes 0No 

4955 Yarrow Street 
Condition of C~ents 

po 
Arvada, CO 80002 
ph: (303)421-6611 Contents Temperature 

3.7 
Attention: Lindsay Breyer 

Laboratory~~ti5 ~umber 

-· ---- --- ----- ----------- --- ··--

I 

I 
I 

I 



H 
H 

1 
CP 

U.S. GEOLOGICAL SURVEY, WATER Rf 

ANALYTICAL REQu. 
. lACES DIVISION, NEW MEXICO DISTRICT 

./CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base. Ground Water Sampling 46353611114 Packed and Se£l for s/f:Z1 Seal Number 

q!r. k ~a- J... . .J 
~lJ/fOZ .. 

Sampling Location Delivere~: Sh~r by ~ 4 Airbill Number 

Sewage Lagoons, Cannon Air Force Base, New Mexico " i 'Jw ~T ~ ~ 1S5'tf/{iJ3'/ 

Team Leader Sampling Status LJ Done ~ Continuing 
Jerry Larson 
Sample Sample Sample No. of 

Date Time Field Sample Number Type Containers Analytical Methods (Parameters) Remarks 

~N96 
NITRATE (E353.2 I E354.1). APX-IX-SW3005/60!0-TCP 

/3'.5' CAFB-G-0696-1 Groundwater 4 TRACE-TOT. & !JISS. METALS (AI,Sh,As,Ra,Bc,CJ,Ca, ENVIRON MENTAL SAMPLE 

Cr,Co,Cu,Fc, Pb,Mg,Mn,Mo,Ni,K,Sc,Ag,Na.TI,V,Zn) 

Additional Comments 

CHAIN OF CUSTODY RECORD LABORATORY LOG-IN OF SAMPLE SHIPPING CONTAINER 

Relinquished by (signed) Received by (signed) Date Time Analytical Laboratory Seal Intact upon Receipt 

f4r~ Quanterra Environmental 
0Yes D No 

&{ ztf~~ qrs 4955 Yarrow Street Condit~ffontents 

Arvada, CO 80002 
ph: (303) 421-6611 Contents Temperature 

Attention: Lindsay Breyer 
3.7 

Laboratory Project Number ttr J 51) 

-o3 



U.~. GEOLOGICAL SUAVEY, WATER HF'"'"'UHCES DIVISION, NEW MEXICO DI~TAICT 

ANALYTICAL REQ'- .'/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base, Ground Water Sampling 463516004 Packed and Sealed for Shippin,J;y f) Se~Number 
'1r e, 1tL'k. ~I D ~-S"tl3 

Sampling Location Delivered to Shipper by':/!, t;J,, ri.nJ Airbill N~71ber Playa Lake, Cannon Air Force Base, New Mexico aJS~ /IJitf 
Team Leader Sampling Status D Done 

v 
~ Continuing 

Jerry Larson 

Sample Sample Sample No. of 
Date Time Field Sample Number Type Containers Analytical Methods (Parameters) Remarks 

NITRATE (E353.2/ E354.1), APX-IX-SW3005/6010-ICI'-

2 9uN96 142\ CAFB-P-0696-1 Groundwater 4 TRACE-TOT.&DISS. METALS (Al,Sb,As,Ba,Bc,CJ,Ca, ENVIRONMENTAL SAMPLE 

Cr,O,,Cu,Fc. l'b,Mg.Mn.Mo,Ni,K,Sc,Ag,Na,TI,V,Zn) -ot-

,~N96 14-2\ 
NITRATE (E353.2/ E354.1 ), APX-IX-SW3005/6010-ICI'-

CAFB-P-0696-2 Groundwater 4 TRACE-TOT.&DISS. METALS (AI,Sb,As.Ra,Bc,CJ,Ca, ENVIRONMENTAL SAMPLI2_0S 

Cr.Co,Cu.Fc. Ph.Mg.Mn.Mn,Ni,K.Sc,Ag.Na.TI.V.Zn) 

I 
I . 
) 

I 

Additional Comments I 

CHAIN OF CUSTODY RECORD LABORATORY LOG-IN OF SAMPLE SHIPPING CONTAINER 

Relinquished by (signed) Received by (signed) Date Time Analytical Laboratory &I Intact upon Receipt 

ij{lc~ Quanterra Environmental 
Yes D No 

1ut1f!rL ql$ 4955 Yarrow Street Condi~ ztontents 

, Arvada, CO 80002 
ph: (303) 421-6611 Contents Temperature 

I 

Attention: Lindsay Breyer ~-S 
Laboratory Project Number 

! 

4Cf"JS/) ______ I 



Sample Checklist 
{p,)uanterra 

Envitoruuemal 

Project #: ___ _.._f-_1.!..,.;J~S_O ___ Date/Time Received:_{,-~---Z~2u77A-'~..J,j;r;:"---"Z..J...orS"---Sem-ices----
~myN~e&S~p~gSire: __ U~s-G~S~-~C~au0~0~0~0~-----------~ 

*Cooler #(s): 

Temperatures: 3 7 2.5 
*Place CO!'}' of ani:til iMide all non.QUAN~.U>. _....._ ;:)acnbe here. 

Unpacking & Labeling Check Points: 

Yes 

~ 
~ 
ri' 
0 

ri 
c{ 

~ 

i 
~ 
0 

0 

0 

vi 
0 

0 

' 

No 

0 1. Radiation checked, record if reading > 0.5 mR!hr. ( ____ mRlbr) 

0 2. Cooler seals intact. 

0 3. Chain of custody present. 

r:l 4. Bottles broken md/or are leaking, comment if yes. 

PHOTOGRAPHBROKEVBOTTLES II 
0 5. Containers labeled, comment if no. 

0 6. pH of all samples checked md meet requirements, note exceptions. 

0 7. Chain of custody includes "received by" and "relinquished" by signatures, 

dates, and times 

0 8. Chain of custody agrees with bottle count, comment if no. 

0 9. Chain of custody agrees with labels, comment if no. 

0 10. VOA samples filled completely, comment ifn?/Jf4) 

0 11. Are V 0 A bottles preserved, check for labels./IJ 1 .; 

12) 12. Sediment present in "D," dissolved, bottles. 

0 13. Are analyses with short holding times requested. 

!!(" 14. Is extra sample volume provided forMS, MSD or matrix duplicates. 

r{ 15. Multiphase samples present, comment is yes. 

II PHOTOGRAPH MULTI PHASE SAMPLES II 
0 16. Clear picture taken, labeled, and stapled to project folder. 

I 

I 
i 

Comments: Include action taken to resolve discrepancies/problems. Include a hard copy of e-mail or e extra 

paper if more space is needed. ----------------------------

Initials: ____ _ 

II-50 
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APPENDIX III 

Field Data 



Sample container and preservation requirements 

Parameters and Methods Bottle Size and Type Preservatives 

23 Metals, total and 16 oz. polyethylene 10 mL 20% Nitric Acid, 
dissolved: (AI, Ba, Be, Ca, pH<2 
Cr, Co, Cu, Fe, Mg, Mn, 
Mo, Ni, K, Ag, Na, V, Zn 
by SW6010); (Sb, As, Cd, 
Pb, Se, Tl by SW6010-
Trace) 

Nitrate, E353.2 16 oz. glass 2 mL 50% Sulfuric 
Acid,pH<2, Chilled 

Nitrite , E354.1 16 oz. polyethylene None, Chilled 
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__ 

1 

______ ~-lf~ 90-----~. -----------
---------- J'-3o_-:__J, UY-S-""L-j-1-f-l~~~-JlLeuJ~ am~ £h.. ___ _ 

-- _p;fe_ ___ E_. Y~dly__riQ!J..d.r ' su .. wny) wru--~ rv zsr:F. 

_ ______,._ ___________ Sf~J-h11y h~;yJ ______________ _ 

---Ji-· .. __ E?_'J_- _l.Oi-:_ __ g_~?. 2J_gt_t&__J!1E_ __ 

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

___ · __ J _ __ ... ____ --~~<fl ___ = __ Pf!?_~ _Q_~Q _____________ _ 

_ l ?-.3'1 _ ~ __ h, 1?-oy.bctf __ ('??etc _fc.kt) ___ Co-/i'.PrCLfe. ___ ffi __ /Jftefe_ c ____ _ 
______ _ _ W7th ;-5./i!i!... J;>u_-ffet-.s_!f-) )0 S)Of~--J?,Z---

-- ---- - f f-1 1- ==- 6~7¥ _______ f}j_fQ __ ~y~_ ~~-=--3~t1--~C.-
-------l \ ---1-

------~ ________________ __ sPc; _ccc.IIJ,~fed. ___ WJi~- _"f-63 ~_,V!- .s-1~----

---------·.4 

------, /25_':-- Bc.ti"" -ft<f7~ l.(}e.tL-_£ . 

________ l ~HE \4£-k<->-~) ___ EJA:f oc_ .. /Yi _ _cc;t/p[4) 
_______ _j _ Jzs-z ______ o _________ f!._~_~_L ____ d'..~ 1-.h z_ __ 

________ j f3QS 10 _______ -~!~_1_ ____ "f_83 ____ 3:_s I _____ _ 
_ _ ~~!g_ _ _ "'o ___________ c?-1,_2 __ _ f .. tz rs.b ______ _ 

/330 -~-0-------- --~~~ <g' r-.. 11- __ "I_!fj _______ _ 
J3'fJ._ ________ f/-Q ___________ ~~-·_f _____ 1'3!1_ 7_ 4-b 

... __ ~ i3Sf- ______ so _______ _ -~05: ________ 333 'T!t-L-r __ 
_ _ _ !'I o3 _ 6~------ ---~o~4· __ J_, 1-3 ±1-1 

_____ l'f ll ___ J-Q _______ _ --~-Q-~ ______ ?f':_J3 __ r S~O __ _ 
_ 1'-1- f1_ ________ ?9_ _______ ~o_,b _ 1 .. 1-2 :£'1--b __ _ 

_) 4 :lf_ -- - __ Cf Q ________ H_-~9 ~5 1~12 3-:!f"J-__ 
14:3> ____ ,_o_Q_ ________ ~_o_,_J _______ [ .. 13 L_q>~_ 

_ _ __ Jl/_¥9____ f.:o/(ect ___ ~v~~~\ .5~/e __ CAF!!zf.6!J!J-:-J_I __ 

_______ _ --.------- _fSJJC? _____ c4 ___ EeJ_t1 __ ~_.kv~~- ___ -f'~r--~-J...._t=_--____ _ 

____ __ lfoo P.sr !ett ;" • tMJc. __________________ _ 
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__ ..l-C>I5 :rUft1. 'ft . tv e.H -lj ____ _ 

----.1' 0 f_!Jo - .:r) L-.AY S0\1, N' ~ykcJ I ~K .D~ll«Z.S u·A.ff;JIL_-Dl\ wel) H, ----
-----~( .L.={ o~u d. y J ceo l , w~_d'{-,--}7.1.1 11 _______ _ 

-~ --'-------------'---------- ------ -

·. o tso - Co../iJtA.t~ t?H "ht~re 1r ffl-f __ :; __ J...__~--------- ________ _ 
fH to =-to .. o_) sfs!r~~ /~l)_f ______ TIA:f= -~J· ~ «>c. ____ _ 

____ _ c"libh! te_sP~~-""'t.t-t"Y: __ w;ft-. _r63 ,tts/c--~ __ _ 

__ o:fs( -- fiD:::: o,o 

-L-- _- -=-_{igi_ ~-t--f6-r_G.r,;r_rl _____ b_l~l<:__; ___________ _ 

------ otsS -!AL'-L' -c ;tB'S \ I §'
1 

j,.(.(ow Tos ------ -

______ _ __ o s-o~--=:__folJecL~;f"""L_hl~_ls_~_CA FB =rl:o6? 6-:-_Z- ____ - _______ _ 

_____ _ _______ ()F3'1- -_ &~1')1 -f.U. \i~--LV~lL:_H_ ____ -------- --

___ -z(IJP __ -r/1(€ VOL(~) TGHf. "<: ___ fl-1 ..... CONDCI.4MiJ 

2 ________ fJ~3_cf o ___ ;J._q_'_~ ______ 1.._~r_____ -r::+s __ _ 
---------- --~- ____ e8't.t_lf ___ _i __ l o 1r~~ _____ f, 'il ____ __ g (}._JJ _ 

___ ___ o8s4 ~ o 1 g,_j_ _______ _ 1~_!3 ___ 8" ~.a _ 

_ _____ 2_'!_~2 3 o _)_~·-!?___ _______ f,.r;;6 ___ ~I~ __ 

------ __________ oi_t 3 'tO {g .. ~_ -----'-'-~-3 __________ .t1/_ 
zoa~ o)J:J.. so /~,3 f-.65' &-o:l 

- :::;r~~~J~o Go -12,3~:_ l-_~!1-~--~---t)oj--_- m£;:t~ 

. ----·- ----- -- ·---- () r tf<f --:(0 '-~~1 ----- .1~-~-cj __________ -~C!_ ( - 4';t;.c!~~~~~~ 

______ c:?]-?3 ~ JR~S_ ___ f,l::_f 6-'o~ ~ · 

_______ /_ Q~Q ___ _coRec!_~t'ir~~-~.,J __ S~/e. _ cAFI3- H-~6'16· .. ·:/ --- -

__ _ _[_po~-=--.J ... -~~-~Ol\. ptM--f .7or AA..~L <:;-.-------- --------- - --- -

___ toCI-0 .._ C:io -to ~I ( Cf _____ -- -- . ----
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-- -- -- -

. 8SJUN 7£ ___________ We-I!- G: -· ---· _ _ __ _ 
_ _ JO£./-~ :-_ ~ ~ :v~ _ bc.cl< c.\)lt h ~imOl"!- '}11-f~ ~ tthf<:_s. 

_ __ -·-· ___ . _ _ Sfoppetl kthl~ -

.. I os3 - Ca.{i,l'f..te f/1 '~Heflr - PH r =-"f.o/ f/1 /O :;-/~,or 
slo_fe ::- ;oo ,s _ r~ -_;;,a, 'I oc 
Ca.(,-~ Ju.fe .5 fc ,n~e{e'r wtllt I o 2 0 ALS ;L.... 5 fe..-.kr£ 

I 

Jl 0 I - w 'L ' ::. ~ ~' ? s .b~ I 0 ~ Toe_ 

lie#{ -&a-~~ r~~~ -r~ w~ll~ (,-

'17/tf:: 1LoL C~) _ rEH [. ~c-] f('( (.oNO~} 

'"' o.o ~,;). .. 'i ={ .. 10 I '1-3 :L 
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