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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 

addresses the USGS assisting any ACC base in their hydrology or environmental 

pr<>grams. 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 Landfill 5 on the southeast comer of the base as 

shown on Figure 2. The detection sampling is conducted semi-annually 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 Landfill 5 (figure 3), CAFB on March 4-5, 1997. The monitoring wells 

sampled at the landfill 5 are downgradient wells I, L, M, and an upgradient well Q 
as shown on figure 3. These wells were sampled for the following Appendix-IX 

parameters: volatile organic compounds by method SW8260, semivolatile organic 

compounds by method SW8270, dioxins and furrans by method SW8280, 

polynuclear aromatic hydrocarbons by method SW831 0, pesticides and PCB 's by 

method SW8080A, herbicides by method SW8150, total metals for fourteen metals 

(barium, beryllium, calcium, cobalt, copper, iron, magnesium, manganese, 

molybdenum, nickel, sodium, tin, vanadium, and zinc) by SW6010, antimony by 

SW7041, silver by SW7761, cadmium by SW7131, arsenic by SW7060, chromium 

by SW7191, lead by SW7421, mercury by SW7470, selenium by SW7740, and 

thallium by SW7841, and general inorganics (cyanide by SW90 12, sulfide by 

E376.2, total organic carbon by SW9060, and total organic halogen by SW9020). 

Water quality data results from wells around Landfill 5 are shown in table 1. 

Fluorene by method SW831 0 was detected in water from well M at 0.25 Jlg/L. Use 

this data with caution and note that 0.10 Jlg/L offtuorene was also detected in the 

method blank. Arsenic was detected in water from well I at 0.0052 mg/L. The 

EPA (Environmental Protection Agency) MCL (Maximum Contaminant Level) for 

drinking water for arsenic is 0.05 mg/L. Barium was detected in water from all the 

wells ranging in concentrations from 0.032 to 0.054 mg/L. The EPA MCL for 

barium is 2.00 mg/L. Chromium was detected in water from well I at 0.0057 mg/L 

which is slightly above the reporting limit of 0.0050 mg/L. The EPA MCL for 

chromium is 0.1 mg/L. Iron was detected in water from three wells (L, M, and Q) 

ranging in concentrations from 0.11 to 0.13 mg/L. The EPA Secondary MCL for 

iron is 0.3 mg/L. Manganese was detected in water from well Mat 0.020 mg/L. 
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The EPA Secondary MCL for manganese is 0.05 mg/L. Nickel was detected in 

water from well Mat 0.14 mg/L. The EPA MCL for nickel is 0.1 mg/L. Selenium 

was detected in water from wells Land Qat concentrations less than 0.0063 mg/L. 

The EPA MCL for selenium is 0.05 mg/L. Zinc was detected in water from well M 

at 0.027 mg/L. The EPA Secondary MCL is 5.0 mg/L. 

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

Landfill 5 site, trip blank, duplicate, matrix spike, and matrix spike duplicate 

samples were collected. No 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 I, L, M, and Q around LandfillS for samples collected 
on March 4-5, 1997, Cannon Air Force Base, New Mexico 

[RL. reporting limit; 1-1g/L, micrograms per liter; ND, not detected; B, compound is also detected in the method blank; mg/L, milligrams per liter; 

G, reporting limit raised due to the matrix of the sample) 

Well/sample ID: I/CAFB-I-0397-1 L/CAFB-L-0397-1 L/CAFB-X-0397-1 M/CAFB-M-0'97-1 Q/CAFB-Q-0397-1 
Date sampled: 03-05-97 03-05-97 03-05-97 03-04- 0 7 03-04-97 

: Duplicate 

Analytes and !>lethod Result RL Result RL Result RL Result RL Resul ':. RL 

Polinuclear Aromatic Hydrocarbons 

SW8310, (J.lg/L) 
Fluorene ~D 0.19 ND 0.19 ND 0.19 0. 25 B 0.19 ND 0.19 

Appendix-:x, Metals, Total (mg/L) 

Arsenic SW7060 0.0052 0.0050 ND G 0.010 ND G 0.010 ND 0.0050 ND 0.0050 

Barium SW6Jl0 0.034 0.010 0.051 0.010 0.050 0.010 0. 054 0.010 0.032 0.010 

Calcium SW6010 51.7 0.20 53 .1 0.20 51.7 0.20 78.2 0. 20 43 .1 0.20 

C!"lromium SW7~91 0.0057 0.0050 ND 0.0050 ND 0.0050 ND 0.0050 ND 0.0050 

Iron SW5010 ND 0.10 0.13 0.10 ND 0.10 0.12 0.10 0.11 0.10 

Magnesium SW6010 46.0 0.20 49.2 0.20 48.4 0.20 54.5 0. 20 38.7 0. 20 

Mar.ganese SW6010 ND 0.010 ND 0.010 ND 0.010 0.020 0.010 ND 0.010 

N~ck"!l S;.J6010 ND 0.040 ND O.D40 ND 0.040 0.14 0.040 ND 0.040 

Selenium SW7740 ND G 0.010 0.0055 0.0050 0.0060 0.0050 ~JD G 0.010 0.0063 0.0050 

Sodium SW6010 40.9 5.0 44.7 5.0 46.3 5.0 41.1 5.0 48.7 5.0 

VanaCium S;.l6010 o.o:s 0.010 0. 01 g 0.010 0.018 0.010 ND 0.010 0.022 0.010 

z:nc S;./6010 ND 0.020 ND 0.020 ND 0.020 0.027 0.020 ND 0.020 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 

SlS CAMINO DE LOS MARQUES, SUITE 4 

SANTA FE, NEW MEXICO 87502 

FACll...ITY NAME Cannon Air Force Base 

EPA I.D. NUMBER NM 7512124454 -------------------------------------------
COUNTY_C_mry~------~---------------

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

WELLNUMBER I ______________________________________ __ 

WELL LOCATION (LONGITUDE) __;,10.;;_3°--:...18;,_' ....:..06..;.,;..8;,_" ________________________ _ 

WELL LOCATION (LATITUDE) ~34_0---=:;.2.;;_1'....::.5..::..:.8 • .:;_8" ________________________ _ 

AQU~RNAME_O~g~~
~b _________________________________ _ 

AQUIFER CONRNED UNCONFINED _x ______ _ 

WELL INSTALLATION DATE 08-19-88 ---------------------------
DRILLING METiiOD _HYD ___ R_T ____________________________ _ 

INNER CASING DIAMETER _() _________________ _ 

BOREHOLE DIAMETER 9 718" 
~~-------------

----------

CASING MATERIAL _;P:._V;..;:C;,._ ________________________ _ 

METHOD OF DEVELOPMENT ~BA_;;;.n=n"'-------------
-------­

ELEV BOITOM OF BOREHOLE =39;...:;.5.;...:;9.36=-----------------------­

ELEV BOITOM OF WELL CASING -=3..::..:.9(1}:;..:...·=36=-----------------

ELEV BOITOM OF SCREENED lNT ..::.:396:..=:9:.::..36::=....... ____________ __ 

ELEV OF TOP OF SCREENED 1NT ....::.3...;...;98:;..:..9=.36=-----------------

SURVEYED ELEV OF CASING TOP ...:4..=::26::=2.:;:.:36:..__ ___________________ _ 

DATE OF REPORT 02-24-89 SIGNATURE ____________ _ 

NAME(TYPED)~Sa~n~fu~ro~H~u•=~~u ________ --____ _ 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 

HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 

: SlS CAMINO DE LOS MARQUES, SUITE 4 

SANTA FE, NEW MEXICO 87501 

FACILITY NAME Cannon Air Force Base 

EPA I.D. NUMBER NM 7572124454 -------------------------------------------
COUNTY_C_mey~------------------------------

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

WELLNUMBER L __________________________________________ __ 

WELL LOCATION (LONGITUDE) _10~3° __ 18_'_00_" ______________________ _ 

WELL LOCATION (LATI1UDE) ...::34~0__::;22;;;.....'...::02.=;.." ________________________ _ 

AQU~RNAME_O~pW~b~-----------------
-------------------

AQUIFER CONFINED UNCONFINED _..:.;;X ______ _ 

WELLINSTALLATIONDATE -~~-·-92 __________________________ __ 

DRILLING MElliOD _HY_D_R_T _______________________________ _ 

INNER CASING DIAMETER _4_"_ins_ide_5_.8_" _______________________ _ 

BOREHOLEDIAMETER~12~"--------------
--------------------­

CASING MATERIAL -'PV:.___;;C'"-----------------------------­

METHOD OF DEVELOPMENT .;;;;.BAILD===----------------------------­

ELEV BOTIOM OF BOREHOLE ..;:..;39;;..;.7=2.7.:....;;;2'"--------------------------­

ELEV BOTIOM OF WELL CASING _::.3:.:...9n~.7:;:._2 --------------------
­

ELEV BOITOM OF SCREENED INT =39:...::8=1.7-=-=2~-------------------
-

ELEV OF TOP OF SCREENED lNT --:400-=1.:..:.::72:___ ____________ _ 

SURVEYED ELEV OF CASING TOP _;4~264:...;;·:..:..:71==-----------------------
--

DATE OF REPORT 10-21-92 SIGNATURE. ______________ _ 

NAME (TYPED) ~S~an~fo::=rd~H=ut:::::se:=.U _____________ _ 

8 
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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 

FAtD.JTY NAME Cannon Air Force Base --------------------------------------------
EPA I.D. NUMBER NM 757212A454 -------------------------------------------
COUNTY_C_mry~---------------------------------

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

WELLNUMBER M __________________________________________ __ 

WELL LOCATION (LONGITUDE) __ 10_3° __ 18_. _00_ .. ________________________ _ 

WELL LOCATION (LATI1UDE) _34_0 
__ 22_._0_1" __________________________ _ 

AQUIFER NAME _O.;;..!og'-al_al=Ja--------------------------------------

AQUIFER CONANED UNCONFINED _x ______ _ 

WELL INSTALLATION DATE 02-04-92 ------------------------------------
DRILLING METIIOD __ HYD __ R_T ___________________________________ _ 

INNER CASING DIAMETER _5_.8_"-------------------------------

BOREHOLEDIAMETER ~1~2" ______________________________ __ 

CASING MATERIAL -.:P:..V:....;;C;..__ ____________________________________ _ 

METHODOFDEVELOPMENT _B~ __ D ________________________ ~-------

ELEV BOITOM OF BOREHOLE ...;...;39_7~5.29~-------------------------
---

ELEV BOITOM OF WELL CASING ....;;3=97-"-5=.29.:..._. _______________________ _ 

ELEVBOITOMOFSCREENEDINT =39:....;;8=0.2=9 ________________________ __ 

ELEV OF TOP OF SCREENED INT _4....:..:000=.29=-------------------------

SURVEYED ELEV OF CASING TOP _4-=..c264-.:·.=..c29 ________________________ _ 

DATE OF REPORT 10-21-92 SIGNATURE. _____________ _ 

NAME (TYPED) ..:::.Sa::::n:.:.::fo=-=rd~H:.=.:ut:::::se:.=..U ---------------

9 



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 NM 7572124454 ----------------------------------------------

COUNTY_c_~~--------------------------------------------------

WELL ~'UMBER Q ____________________________________________ _ 

WELLLOCATION(LONGITUDE)~I0~3°~1~8'~3~1_" __________________________ __ 

WELLLOCATION(LATITUDE) _3_4° __ 2_2'_1_9_" ____________________________ _ 

AQUIFER NAME _O_,g~al_al_Ia _______________________________________ __ 

AQUIFER CONFINED UNCONFINED _x _______ _ 

WELL INSTALLATION DATE 02-24-96 ---------------------------------------

DRILLING METHOD -------------------------------------------

INNER CASING DIAMETER _4_" ____________________________________ _ 

BOREHOLE DIAMETER __:8_ .. ------------------------------------­

CASING MATERIAL _P::_V'--'C'-----------------------------------------

METHOD OF DEVELOPMENT =BA=IL==-D _________________________ _ 

ELEV BOTTOM OF BOREHOLE .:::..c39~6:..:..:9.~30::..__ _____________________________ _ 

ELEV BOTTOM OF WELL CASING --=3:..;_9'----'70.:..:..3:..;_0 -----------------

ELEV BOTTOM OF SCREENED INT ..::..:39;_:_7=0.3:....:0 ______________ _ 

ELEV OF TOP OF SCREENED INT _4~000:..::..:::...30.:..__ _____________ ___ 

SURVEYED ELEV OF CASING TOP __:4.=.:26:..:.6·:..::.89=----------------

DATE OF REPORT 11-27-96 SIGNATURE _______________ ___ 

NAME (TYPED) ~S~an::.::fo::.::rd~H~u~tse::::::ll:..__ ___________ ___ 

10 
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FOURTH SAMPLING EVENT 

SEMI-ANNUAL REPORT 

SAMPLE COLLECTED BY F. Eileen Roybal ---------------------
LABORATORY NAME QuantcrraEnvironmental Services WELL NUMBER CAFB-I-0397-1 

WELL DEPTH _2_93_.o_o ___ __ WELL CASING VOLUME _1_4_.2_3 _____ _ 

DATE SAMPLED 03-05-97 LABORATORY SAMPLE J.D.# 054057-0001-SA 
-------

TIME SAMPLED l030 DATE RECEIVED BY LAB 03-06-97 
------

STORET DATE 

PARAMETERS CODE UNITS VALUE ANALYZED 

Elevation of G. Water 71993 ft. 3979.06 03-05-97 

Pump Rate gal/min 0.875 03-05-97 

Pump Period 72004 min. 40.0 03-05-97 

Volume Evacuated 73675 gal 35.0 03-05-97 

Well Sampling Method 84077 PSPMP 03-05-97 

Sampler Material: TE __ FL_N _____ _ Well Sampling Method: _P_SP_MP ____ _ 

11 



STORET 

FOURTH SAMPLING EVENT 
SEMI-ANNUAL REPORT 

(continued) 

DETECTION DATE METHOD 
PARAMETERS CODE UNITS VALUE LIMIT ANALYZED USED 

pH 

Specific 
Conductivity 

T.O.X. 

T.O.C. 

00400 s.u. 
00400 s.u. 

00400 s.u. 
00400 s.u. 

00095 umhos/cm 

00095 umhos/cm 

00095 umhos/cm 

00095 umhos/cm 

70354 ug/1 

70354 ug/1 

70354 ug/1 

70354 ug/1 

00680 mg/1 

00680 mg/1 

00680 mg/1 

00680 mg/1 

SIGNATURE: 

7.51 N/A 

865 N/A 

ND 30.0 

ND 1.0 

-t li~t_'!J-t}_ 
NAME (PRINTED): F. Eileen Roybal 

12 

03-05-97 

(f) 

03-05-97 

(f) 

03-27-97 

SW9020 

03-19-97 

SW9060 



FOURTH SAMPLING EVENT 

SEMI-ANNUAL REPORT 

SAMPLE COLLECTED BY F. Eileen Roybal ---------------------

LABORATORY NAME Quanterra Environmental Services WELL NUMBER CAFB-L-0397-1 

WELL DEPTH 287.00 ------- WELL CASING VOLUME _2_.2_3 ______ _ 

DATE SAMPLED 03-05-97 LABORATORY SAMPLE I.D.# 054057-0003-SA ------

TIME SAMPLED 0900 DATE RECEIVED BY LAB 03-06-97 ------

STORET DATE 
PARAMETERS CODE UNITS VALUE ANALYZED 

Elevation of G. Water 71993 ft. 3981.13 03-05-97 

Pump Rate gal/min 0.54 03-05-97 

Pump Period 72004 min. 13.0 03-05-97 

Volume Evacuated 73675 gal 7.0 03-05-97 

Well Sampling Method 84077 PSPMP 03-05-97 

Sampler Material: T_E_F_L_N _____ _ Well Sampling Method: _P_SP_M_P ___ _ 

13 



. 
PARAMETERS 

pH 

Specific 
Conductivity 

T.O.X. 

T.O.C. 

FOURTH SAMPLING EVENT 
SEMI-ANNUAL REPORT 

(continued) 

STORET 
CODE 

DETECTION DATE METHOD 
UNITS VALUE LIMIT ANALYZED USED 

00400 s.u. 7.66 N/A 03-05-97 

00400 s.u. 
(f) 

00400 S.U. 

00400 s.u. 

00095 umhos/cm 950 N/A 03-05-97 

00095 umhos/cm 
(t) 

00095 umhos/cm 

00095 umhos/cm 

70354 ug/1 ND 30.0 03-27-97 

70354 ug/1 
SW9020 

70354 ug/1 

70354 ug/1 

00680 mg/1 ND 1.0 m-19-97 

00680 mg/1 
SW9060 

00680 mg/1 

00680 mg/1 

SIGNATURE: 7!: £fun ~rtJ_ 
NAME (PRINTED): F.Eilecn Roybal 

14 



FOURTH SAMPLING EVENT 

SEMI-ANNUAL REPORT 

SAMPLE COLLECTED BY F. Eileen Roybal ---------------------
LABORATORY NAME Quanterra Environmental Services WELL NUMBER CAFB-M-0397-1 

WELL DEPTH 289.00 ------ WELL CASING VOLUME _8_.8_9 _____ _ 

DATE SAMPLED 03-04-97 LABORATORY SAMPLE I.D.# 054027-0001-SA 
------

TIME SAMPLED 1245 DATE RECEIVED BY LAB 03-05-97 
------

STORET DATE 

PARAMETERS CODE UNITS VALUE ANALYZED 

Elevation of G. Water 71993 ft. 3981.77 03-04-97 

Pump Rate gal/min 0.63 03-04-97 

Pump Period 72004 min. 8.0 03-04-97 

Volume Evacuated 73675 gal 5.0 03-04-97 

Well Sampling Method 84077 PSPMP 03-04-97 

Sampler Material: T_E_FL_N _____ __ Well Sampling Method: _P_SP_M_P ___ _ 
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STORET 

FOURTH SAMPLING EVENT 
SEMI-ANNUAL REPORT 

(continued) 

DETECTION DATE METHOD 
PARAMETERS CODE UNITS VALUE LIMIT ANALYZED USED 

pH 

Specific 
Conductivity 

T.O.X. 

T.O.C. 

00400 s.u. 
00400 s.u. 

00400 s.u. 
00400 s.u. 

00095 umhos/cm 

00095 umhos/cm 

00095 umhos/cm 

00095 umhos/cm 

70354 ug/1 

70354 ug/1 

70354 ug/1 

70354 ug/1 

00680 mg/1 

00680 mg/1 

00680 mg/1 

00680 mg/1 

SIGNATURE: 

6.86 N/A 

883 N/A 

ND 30.0 

ND 1.0 

i £iu-~~;'l 
NAME (PRlNTED): F. Eileen Royhal 
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03-04-97 

(f) 

03-04-97 

(f) 

03-27-97 

SW9020 

03-19-97 

SW9060 



INTERIM STATUS DETECTION MONITORING SEMI-ANNUAL INDICATOR 

PARAMETER REPORT 

This set of data sheets should be completed by facilities in semi-annual detection 

monitoring, HWMR-6, Part VI, Section 265.92 (d) (2) and (e) and Section 265.94 (a). 

These data sheets should be completed semi-annually and submitted annually. The raw 

lab data sheets should be submitted in addition to the Semi-Annual Report. In order to 

be acceptable the raw lab data sheets must include 1) the date the sample was taken, 

2) the sample extraction date, if any, and 3) the date of analysis. 

FACILITY NAME Cannon Air Force Base EPA I.D. NUMBER NM7572124454 

WELL NUMBER C_A_F_B_-Q~-_03_0_7-_1 _____ _ 

FIRST SAMPLING EVENT 

SEMI-ANNUAL REPORT 

LABORATORY NAME Quanterra Environmental Services DATE SAMPLED 03-04-97 

SAMPLED BY _F_. E_· i_le_en_R_o__,_y-=-bal _____ _ 

TIME SAMPLED -'-1=15-"-0 ___ _ 

STORET 
PARAMETERS CODE 

Elevation of G. Water 71993 

Well Depth 

Well Casing Volume 

Pump Rate 

Pump Period 72004 

Volume Excavated 73675 

LABORATORY SAMPLE I.D.# 054027-0002-SA 

DATE RECEIVED BY LAB 03-05-97 

DATE 

UNITS VALUE ANALYZED 

ft. 3989.89 03-04-97 

ft. 296.59 03-04-97 

gal. 12.78 03-04-97 
----

gal/min 1.18 03-04-97 

min. 34.00 03-04-97 

gal. 40.00 03-04-97 

Sampler Material: ·-'rE=F_L--=-N ______ _ Well Sampling Method: _PS_P_l'v_tP ___ _ 
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STORET 

FIRST SAMPLING EVENT 

SEMI-ANNUAL REPORT 
(continued) 

DETECTION DATE METHOD 

PARAMETERS CODE UNITS VALUE LIMIT ANALYZED USED 

pH 00400 s.u. 7.70 N/A 03-04-97 

00400 s.u. 
(f) 

00400 s.u. 

00400 s.u. 

Specific 00095 urnhos/cm 742 N/A 03-04-97 

Conductivity 
00095 urnhos/crn 

(f) 

00095 urnhos/crn 

00095 urnhos/cm 

T.O.X. 70354 ug/1 ND 30.0 03-27-97 

70354 ug/1 
SW9020 

70354 ug/1 

70354 ug/1 

T.O.C. 00680 rng/1 ND 1.0 03-19-97 

00680 rng/1 
SW9060 

00680 rng/1 

00680 rng/1 

SIGNATURE: 1- "~ ~&.f , 
NAME (PRINTED): F. Eileen Royhal 

18 



APPENDIX I 

Analytical Results from Quanterra Environmental Services Laboratory 
for Ground-Water Samples Collected on March 4-5, 1997 
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NARRATIVE 

Quanterra 
Em1ronmental 
Services 

On March 6, 1997, Quanterra Environmental Services, Denver received four 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. 

With the exceptions noted below 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. 

Sample Receipt!Chain-of-Custodv 

The samples have also been sent to Quanterra's West Sacramento, California laboratory for Appendix 

IX dioxin and furans. These results will be reported separately on project 054059. 

General Comments 

Dilution factors listed on the data sheets for the aqueous semi volatile organic parameters are based on the 

volume of sample actually extracted relative to the nominal volume of 1. 0 liter. Any additional dilutions 

performed on the samples after extraction are also included in the dilution factor and will be indicated by G 

or t footnotes on the data sheets. All results and reporting limits are adjusted relative to the sample volume 

extracted and any subsequent dilutions performed. Dilution factors are rounded to two significant figures 

for reporting; all calculations are performed before rounding. 

GC/MS Sernivolatile Organics 

Several compounds are not consistently recovered using Method 8270, and reporting limits cannot be 

established. These compounds include hexachlorophene and benzenethiol. Two compounds, pyridine and 

quinoline, are not recovered after alumina column cleanup. 
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Benzo(b) and benzo(k) fluoranthene cannot be differentiated based on their mass spectra and their retention 

times are almost identicaL The isomer which is the closest in retention time to the sample is reported. 

1 ,2-diphenylhydrazine is measured and reported as azobenzene. 

N-nitrosodiphenylarnine degrades to diphenylamine in the injection port of the instrument. Therefore, these 

two compounds cannot be distinguished from one another. 

3-Methyl phenol and 4-methyl phenol cannot be differentiated based on their mass spectra and their 

retention times are identical. Results are reported as a combined value for 3/4-methyl phenol (or m&p­

cresols) 

Tentativelv Identified Compounds 

This report presents results for the "identification" of unknown compounds that were detected in the 

GCIMS analysis. The results from this work are presented as "tentatively identified compounds" (TICs). 

The approach used for reporting TICs was based on the protocol established for this purpose in the EPA 

Superfund methods and on guidelines established by the American Chemical Society (ACS). 

In summary, the mass spectra of chromatographic peaks in concentrations in excess of 10% of the internal 

standard were obtained. Normally, the number of unknown compounds identified is limited to 10 

compounds in the volatile fraction and 20 compounds in the semivolatile fraction. Each mass spectrum was 

then compared to a library of over 30,000 reference spectra in a computerized "library search." The three 

"best" matches obtained by the computer were hardcopied along with the mass spectrum of the unknown 

peak. This information was then reviewed by an analyst who "identified" the compound based on the 

available information. In general, mass spectrometry cannot distinguish isomers (compounds with the same 

molecular formula). Therefore, an identified compound may be any one of several different isomers. 

All identifications were based on the "Guidelines for GC/MS Identification" developed by the American 

Chemical Society (Environmental Science and Technology, 1982, 16 143A). As recommended in these 

guidelines, identifications of unkno~.n substances were reported with a level of confidence. The three levels 

of confidence cited in the ACS guidelines and used in this report are as follows: 

I-4 
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Confirmed Identification; the identification is based on the analysis of an authentic standard. 

Confident Identification; good agreement was observed between the unkno~n compound and a 

specific library spectrum. 

Tentative Identification; the unknown compound is only indicative of a specific library spectrum. 

If the unkno~n compound was not similar to a specific library spectrum, but it did contain ions 

characteristic of a class of compounds (saturated hydrocarbon, chlorinated hydrocarbon, etc.), a class 

identification is made 'Wi.thout assigning a level of confidence. 

If there were no library spectra similar to the unknown, and it could not be assigned to a particular class of 

compounds, the compound is reported as "unknown." 

Quantitation of TICs is based on the total ionization peak area relative to an internal standard, assuming a 

response factor of one. Accordingly, the reported concentration is an estimate. 

The tentatively identified compounds in this report may include some compounds reported asnsiloxanes." 

Siloxanes are common laboratory and field artifacts or contaminants. Potential sources include silicon­

based grease in the field or laboratory plus the liquid phase coating on gas chromatography columns, as 

well as other equipment in the laboratory. However, siloxanes may also be present in environmental 

samples from spills of silicone oils or lubricating oils with siloxane additives. 

Chromatographv 

Analyte identification in chromatographic analysis is based upon retention time. Since it is possible for 

more than one compound to have the same retention time, analyte identification by these methods is not 

definitive. Most methods require analysis on a second dissimilar chromatographic column to confirm the 

presence of target analytes detected in a sample. Only confirmed hits are reported without further 

qualification or supporting data. 
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Some analytes (e.g. hydrocarbon products, technical chlordane, toxaphene, and the aroclors) consist of 

mixtures of a number of different compounds. These multicomponent analytes produce distinct patterns of 

peaks in the chromatograms and do not have a single retention time. The pattern of peaks observed is 

characteristic of the analyte and provides qualitative information about the analyte(s) present in the sample. 

For these analytes, second column confirmations are not generally required. Instead, identification is based 

on matching the pattern of peaks observed in the samples to the patterns observed for standards containing 

known concentrations of the analytes of interest. 

All analytes are quantitated against multipoint calibration curves as specified in the applicable analytical 

methods. In some cases it is not practical to maintain multipoint calibration curves for every analyte on 

every instrument. These analytes include three Appendix IX compounds (diallate, isodrin, and kepone) and 

the multicomponent analytes (technical chlordane, toxaphene, and aroclors) analyzed by method 8080. For 

these analytes, a single calibration standard at the reporting limit is analyzed to establish instrument 

sensitivity for each compound. If the analyte is detected in any sample at greater than half the reporting 

limit, a multipoint calibration curve is prepared and the sample re-analyzed for quantitation against this 

curve. 

Appendix IX Chlorinated Pesticides & PCBs 

Aldrin was recovered below the lower control limit in the matrix spike (MS). As a result of the low MS 

recovery, the relative percent difference (RPD) is reported outside control limits for the matrix spike spike 

duplicate (MS/SD). In addition, the RPD for heptachlor is reported outside control limits in the MS/SD. 

Matrix effects are suspected. Since the mentioned analytes were recovered within precision and accuracy 

control limits in the duplicate control samples (DCS), the data were accepted. 

Lead, thallium and chromium were recovered below the lower control limit in the MS/SD for the GF AA 

analyses. Matrix effects are suspected. Since the mentioned analytes were recovered within control limits 

in their respective DCS, the data were accepted. 
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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 reporung limit or dilution is determined. An 

elevated reporting limit or dilution due to matrix interference v.ill be noted by a G flag on the data sheet. 

General Inorganics 

The continuing calibration standard (CCV) for total organic halogen (TOX) associated with samples 

054057-0001-SA through -0003-SA was measured below advisory limits. An instrument malfunction was 

observed in conjunction -with the CCV failure. An MS/SD ana,yzed at the end of the run, immediately 

prior to the CCV were recovered v.ithin control limits, so the data were accepted. 

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

method. 

J Result is detected below the reponing limit or is an estimated concentration. 

Most commonly, a "J" value indicates that the reponed result for the analyte is below the stated 

reponing limit and is an estimated value. "J" values are generally reponed to 1/5 of the reporting limit 

for GC/MS Volatiles, 1/10 ofthe reponing limit for GC/MS Semivolatiles, 112 the reponing limit for GC 

and HPLC, or to the Instrument Detection Limit for metals and general inorganics. Analytes which are 

not detected at or below the reponing limit are reponed as "ND" and do not have "J" flags. Because 

"J" values may represent false positive concentrations, care should be used when interpreting these 

data. If there is uncertainty about the quantiation of an analyte, this footnote may also indicate that a 

reponed result is an estimated concentration, even if it is above the reponing limit. 

t Sample diluted due to the concentration of target compounds. 

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

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

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. 

V Secondary column result 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. 
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SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS 

Sample Description Information 

The Sample Description Information lists all of the samples received in this project together ..vith 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 m the Sample Description Information 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. 
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Lab ID Client ID 

054057-0001-SA CAFB-I-0397-1 
054057-0001-MS CAFB-I-0397-MS 
054057-0001-SD CAFB-I-0397-SD 
054057-0002-SA CAFB-X-0397-1 
054057-0003-SA CAFB-L-0397-1 
054057-0004-TB CAFB-L-0397-TB 

Quanterra 
Environmental 
Service.,· 

SAMPLE DESCRIPTION INFORMATION 
for 

U.S. Geological Survey 

I-ll 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

05 MAR 97 10:30 06 MAR 97 
05 MAR 97 10:30 06 MAR 97 
05 MAR 97 10:30 06 MAR 97 
05 MAR 97 09:01 06 MAR 97 
05 MAR 97 09:00 06 MAR 97 
05 MAR 97 08:00 06 MAR 97 
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ANALYTICAL TEST REQUESTS 
for 

Page 1 of 2 

U.S. Geological Survey 

Group 
Code Analysis Description 

B Screen · Volatile Organics 
Volatile Organics 

Appendix IX List 
Volati1es Library Search (20 Compound TID) 

D Appendix IX Herbicides 
Prep · Herbicides by GC 
Appendix IX Herbicides 
Total Organic Halogen CTOX) 
Cyanide, Total 
Prep · Cyanide. Total 
Sulfide. Total 
Lead. Furnace AA (Total) 
Prep · Total Metals. Furnace AA 
Arsenic, Furnace AA (Total) 
Prep· Arsenic. Selenium· Total, Furnace AA 
Selenium. Furnace AA (Total) 
Thallium, Furnace AA (Total) 
Mercury, Cold Vapor AA (Total) 
Prep · Mercury, Cold Vapor AA (Total) 
Cadmium.Furnace AA 
Chromium. Furnace AA {Total) 
Antimony, Furnace AA (Total) 
Silver. Furnace AA 
Polynuclear Aromatic Hydrocarbons, HPLC 
Prep - Polynuclear Aromatic Hydrocarbons by 

HPLC 
Chlorinated Pesticides and PCB's 

Appendix IX List 
Prep · Organochlorine Pesticides/PCBs by GC 

(Appendix IX) 
Chlorinated Pesticides and PCB's 

Appendix IX List 
Total Organic Carbon CTOC) 
Screen · Volatile Organics 
Semivolatile Organics 

Appendix IX List 
Prep · Semivolatile Organics by GC/MS 
Semivolatiles Library Search (30 Compound TID) 
Volatile Organics 

Appendix IX List 
Volati1es Library Search (20 Compound TID) 
ICP Metals (Total) 
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Lab ID: 
054057 

Group 

ANALYTICAL TEST REQUESTS 
for 

U.S. Geological Survey 

Code Analysis Description 

Prep · Total Metals. ICP 
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The analytical results for this project are presented in the following data tables. Each data table includes 

sample identification infonnation, 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 

\Vas performed. 

Data sheets contam 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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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB-1·0397-1 
Lab 10: 054057-0001-SA 
Matrjx: AQUEOUS Sampled: OS MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2 -But a none (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1.2-Dibromo-3-chloro-

propane (DBCP) 
1.2-Dibromoethane CEDB) 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutyl alcohol 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 

Result 

NO 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
NO 

NO 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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Prepared: 06 MAR 97 
Analyzed: 11 MAR 97 

Reporting 
Limit 

20 
100 
100 
100 
10 
5.0 
5.0 
5.0 

10 
20 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
5.0 
5.0 
5.0 

10 
5.0 
5.0 
5.0 
2.5 
2.5 
5.0 
5.0 
5.0 

500 
5.0 
5.0 

20 
5.0 

200 
5.0 
5.0 
5.0 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Allen Quick 

All results and limits are corrected for dilution. 

Approved By: Audrey Cornell 

I-15 
A-14 



i I 

Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB-I-0397·1 
Lab ID: 054057-0001-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Auttiori zed: 06 MAR 97 Received: 06 MAR 97 

Parameter 

4-Hethyl-2-pentanone CHIBK) 
Propionitrile 
Styrene 
1.1.1.2-Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

1.2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

98 
110 
107 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

t 
t 
t 

#j)\ 
~uanterra 

Em'iro~rtf:. ) 
Sen?Ces 

Prepared: 06 MAR 97 
Ana 1 yzed: 11 MAR 97 

Reporting 
Limit 

20 
20 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
5.0 

10 
10 
5.0 

Limits 

77-115 
87-113 
90·112 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

NO = Not Detected 

Reported By: Allen Quick Approved By: Audrey Cornell 

I-16 
A-15 



i I 

Volatiles Library Search (20 Compound TID) 
Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·I-0397·1 
Lab ID: 054057-0001-SA 
Matrix AQUEOUS Sampled: OS MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

None Detected 

Result 

ND 

Units 

ug/L 

Quanterra 

Prepared: NA 

Em'ironmental 
Services 

Ana 1 yzed: 11 MAR 97 

Reporting 
Limit 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

ND = Not Detected 

Reported By: Allen Quick Approved By: Audrey Cornell 

I-17 
A-16 



Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB-X-0397-1 
Lab ID: 054057-0002-SA 
Matrix: AQUEOUS Samp 1 ed: 05 MAR 97 
AuthOrized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Broroofonn 
Bro100111ethane 
2-Butanone CMEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorofonn 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1.2-Dibromo-3-chloro-

propane CDBCP) 
1.2-Dibromoethane CEDB> 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1.1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1.2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1.4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutyl alcohol 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

#J)'\ 
~uanterra 

Environmental 
Services 

Prepared: 06 MAR 97 
Ana 1 yzed: 11 MAR 97 

Reporting 
Limit 

20 
100 
100 
100 
10 
5.0 
5.0 
5.0 

10 
20 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
5.0 
5.0 
5.0 

10 
5.0 
5.0 
5.0 
2.5 
2.5 
5.0 
5.0 
5.0 

500 
5.0 
5.0 

20 
5.0 

200 
5.0 
5.0 
5.0 

Dilution factor is 1.0. 

NO • Not Detected 

Reported By: A 11 en Quick 

All results and limits are corrected for dilution. 

Approved By: Audrey Cornell 

I-18 

A-17 



Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB·X-0397-1 
Lab IO: 054057-0002-SA 
Hatri x: AQUEOUS Samp 1 ed: 05 MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

4-Hethyl-2-pentanone CMIBK) 
Propionitrile 
Styrene 
1.1.1.2-Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

1.2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

99 
106 
108 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

lj)'\ 
~uanterra 

~nvi.ro~mrtt!'. ) 
c.,ervJCeS 

Prepared: 06 MAR 97 
Ana 1 yzed: 11 MAR 97 

Reporting 
Limit 

20 
20 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
5.0 

10 
10 
5.0 

Limits 

77-115 
87-113 
90-112 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Allen Quick 

All results and limits are corrected for dilution. 

Approved By: Audrey Cornell 

I-19 
A-18 



Volatiles Library Search (20 Compound TID> 
Method 8260A 

:lient Name: U.S. Geological Survey 
Client ID: CAFB·X·0397·1 
Lab ID: 054057·0002-SA 
Hatri x AQUEOUS Samp 1 ed: 05 MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

# . 

Parameter 

None Detected 

Result 

NO 

Units 

ug/L 

IJ)' ~uanterra 

Prepared: NA 

Environmcnral 
Sen'ice~ 

Ana 1 yzed: 11 MAR 97 

Reporting 
Limit 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Allen Quick 

All results and limits are corrected for dilution. 

Approved By: Audrey Cornell 

I-20 
A-19 



Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB-L-0397-1 
Lab 10: 054057-0003-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
AuthOrized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone CMEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1.2-Dibromo-3-chloro-

propane (OBCP) 
1.2-Dibromoethane (EOB) 
Dibromomethane 
trans-1.4-Dichloro-2-butene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
cis-1.2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2-Dichloropropane 
cis-1.3-Dichloropropene 
trans-1.3-Dichloropropene 
1.4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutyl alcohol 
Hethacrylonitrile 
Methylene chloride 
Methyl methacrylate 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

#j)\ 
~uanterra 

Em'ironmenra/ 
Services 

Prepared: 06 MAR 97 
Ana 1 yzed: 11 MAR 97 

Reporting 
Limit 

20 
100 
100 
100 
10 
5.0 
5.0 
5.0 

10 
20 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
5.0 
5.0 
5.0 

10 
5.0 
5.0 
5.0 
2.5 
2.5 
5.0 
5.0 
5.0 

500 
5.0 
5.0 

20 
5.0 

200 
5.0 
5.0 
5.0 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

NO = Not Detected 

Reported By: Allen Quick Approved By: Audrey Cornell 

I-21 
A-20 



I I 

Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB-L-0397·1 
Lab 10: 054057·0003-SA 
Matrix: AQUEOUS Sampled: OS MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

4-Methyl-2-pentanone (MIBK) 
Propionitrile 
Styrene 
1.1.1.2-Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

1.2·Dichloroethane·d4 
4-Bromofluorobenzene 
Toluene-dB 

Result 

ND 
ND 
NO 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Recovery 

98 
106 
108 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

IJ)'\ 
~uanterra 

~nviron~.) 
~enKes 

Prepared: 06 MAR 97 
Ana 1 yzed: 11 MAR 97 

Reporting 
Limit 

20 
20 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
5.0 

10 
10 
5.0 

Limits 

77·115 
87 ·113 
90·112 

Dilution factor is 1.0. 

NO • Not Detected 

Reported By: Allen Quick 

All results and limits are corrected for dilution. 

Approved By: Audrey Cornell 

I-22 
A-21 



Volatiles Library Search (20 Compound TID) 
Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·L-0397-1 
Lab ID: 054057-0003-SA 
Matrix AQUEOUS Sampled: 05 MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

None Detected 

Result 

ND 

Units 

ug/L 

#j)\ 
~uanterra 

Enl'ironmental 
Services 

Prepared: NA 
Analyzed: 11 MAR 97 

Reporting 
Limit 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Allen Quick 

All results and limits are corrected for dilution. 

Approved By: Audrey Cornell 

I-23 
A-22 



Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client IO: CAFB·L-0397-TB 
Lab IO: 054057-0004-TB 
Matrix: AQUEOUS Sampled: OS MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromofonn 
Broroomethane 
2-Butanone CMEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorofonn 
Chloromethane 
Chloroprene 
Oibromochloromethane 
1.2-0ibromo-3-chloro-

propane COBCP) 
1.2-Dibromoethane (EDB) 
Oibroroomethane 
trans-1,4-0ichloro-2-butene 
Dichlorodifluoromethane 
1.1-0ichloroethane 
1.2-0ichloroethane 
1.1-0ichloroethene 
cis-1.2-0ichloroethene 
trans-1,2-0ichloroethene 
1,2-0ichloropropane 
cis-1,3-0ichloropropene 
trans-1,3-0ichloropropene 
1.4 · Oi oxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutyl alcohol 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Quanterra 
Emironmemal 
Service.~ 

Prepared: 06 MAR 97 
Ana 1 yzed: 11 MAR 97 

Reporting 
Limit 

20 
100 
100 
100 
10 
5.0 
5.0 
5.0 

10 
20 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
5.0 
5.0 
5.0 

10 
5.0 
5.0 
5.0 
2.5 
2.5 
5.0 
5.0 
5.0 

500 
5.0 
5.0 

20 
5.0 

200 
5.0 
5.0 
5.0 

Dilution factor is 1.0. 

ND = Not Detected 

Reported By: Allen Quick 

All results and limits are corrected for dilution. 

Approved By: Audrey Corne 11 

I-24 

A-23 



Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB-L-0397-TB 
Lab ID: 054057-0004-TB 
Matrix: AQUEOUS Sampled: 05 MAR 97 
AuthOrized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

4-Hethyl-2-pentanone CMIBK) 
Propionitrile 
Styrene 
1.1.1.2-Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2.3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

1,2·Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene· dB 

Result 

ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 

Recovery 

100 
105 
106 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

lj)\ 
~uanterra 

Enviro111Jl81:1l.a1.. ) 
Service~~'unn; • 

Prepared: 06 MAR 97 
Analyzed: 11 MAR 97 

Reporting 
Limit 

20 
20 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
5.0 

10 
10 
5.0 

Limits 

n-115 
87-113 
90·112 

Dilution factor is 1.0. 

ND = Not Detected 

Reported By: Allen Quick 

All results and limits are corrected for dilution. 

Approved By: Audrey Cornell 

I-25 

A-24 



Volatiles Library Search (20 Compound TID) 
Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·L·0397·TB 
Lab ID: 054057·0004-TB 
Matrix AQUEOUS Sampled: OS MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

None Detected 

Result 

NO 

Units 

ug/L 

Quanterra 
Em'ironmental 

Service<'< 

Prepared: NA 
Analyzed: 11 MAR 97 

Reporting 
Limit 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Allen Quick 

All results and limits are corrected for dilution. 

Approved By: Audrey Cornell 

I-26 

A-25 



Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client ID: CAFB·I-0397·1 
Lab ID: 054057·0001-SA 
Hatri x: AQUEOUS Samp 1 ed: 05 HAR 97 Authorized: 06 HAR 97 Received: 06 HAR 97 

Parameter Result 

Acenaphthene ND 
Acenaphthylene ND 
Acetophenone ND 
2-Acetylaminofluorene ND 
4-Aminobiphenyl NO 
Aniline NO 
Anthracene ND 
Aramite NO 
Benzo(a)anthracene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene ND 
Benzo(g,h,i)perylene ND 
Benzo(a)~yrene ND 
Benzyl a cohol NO 
4-Bromophenyl ~henyl ether ND 
Butyl benzyl p thalate NO 
2·sec·Butyl·4.6·dinitro·phenol ND 
4-Chloroaniline ND 
bis(2·Chloroethoxy)methane ND 
bis(2-Chloroethyl) ether NO 
2,2'-oxybis(l·chloropropane) ND 
4-Chloro-3-methylphenol ND 
2-Chloronaphthalene ND 
2-Chlorophenol ND 
4-Chlorophenyl phenyl ether ND 
Chrysene ND 
Dibenz(a,h)anthracene ND 
Dibenzofuran ND 
Di-n-butyl phthalate ND 
1.2-Dichlorobenzene ND 
1.3-Dichlorobenzene ND 
1.4-Dichlorobenzene ND 
3.3'-Dichlorobenzidine ND 
2.4-Dichlorophenol ND 
2.6-Dichlorophenol ND 
Diethyl phthalate ND 
Dimethoate ND 
y·Dimethylaminoazobenzene ND 

,12-Dimethylbenz(a)-anthracene ND 
3,3'-Dimethylbenzidine ND 
a,a·Dimethylphenethyl·amine ND 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Ill\ ~uanterra 
Em-iron mental 
Service.~ 

Prepared: 12 HAR 97 
Ana 1 yzed: 18 HAR 97 

Reporting 
Limit 

9.4 
9.4 
9.4 

94 
47 
9.4 
9.4 

19 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 

19 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 

47 
9.4 
9.4 
9.4 

19 
19 
19 
47 
47 

Dilution factor is 0.94. 

ND • Not Detected 

All results and limits are corrected for dilution. 

Reported By: Dan Albritton Approved By: Audrey Cornell 

I-27 
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I I 

Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client 10: CAFB-1·0397·1 
Lab 10: 054057·0001-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

2,4-Dimethylphenol 
Dimethyl phthalate 
1.3-Dinitrobenzene 
4.6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
Di·n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2·Ethylhexyl)phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
lndeno(1,2.3·cd)pyrene 
Isophorone 
Isosafrole 
Hethapyrilene 
3-Hethylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol 
3/4-Hethylphenol 
Naphthalene 
1.4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/l 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

lj)\ 
~uanterra 

Em'i~on~.) 
ServiCes 

Prepared: 12 MAR 97 
Ana 1 yzed: 18 MAR 97 

Reporting 
Limit 

9.4 
9.4 
9.4 

47 
47 
9.4 
9.4 
9.4 
9.4 

47 
9.4 
9.4 

94 
9.4 
9.4 
9.4 
9.4 

47 
9.4 

94 
9.4 
9.4 

19 
47 
19 
9.4 
9.4 

47 
9.4 
9.4 
9.4 

47 
9.4 
9.4 

47 
47 
47 
9.4 
9.4 

47 

Dilution factor is 0.94. 

NO • Not Detected 

All results and limits are corrected for dilution. 

Reported By: Dan Albritton Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX List 

Method 82708 

Client Name: U.S. Geological Survey 
Client 10: CAFB-1-0397-1 
Lab 10: 054057-0001-SA 
Hatr.ix: AQUEOUS Sampled: 05 HAR 97 Authorized: 06 HAR 97 Received: 06 HAR 97 

Parameter 

4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1.2.4.5-Tetrachloro-benzene 
2.3.4,6-Tetrachlorophenol 
Thionazin 
a-Toluidine 
1.2.4-Trichlorobenzene 
2.4.5-Trichlorophenol 
2.4.6-Trichlorophenol 
0.0.0-Triethylphosphoro-thioate 
1,3.5-Trinitrobenzene 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

#AI\ ~uanterra 
Enviro~) 
Services\ Wrl L ' 

Prepared: 12 HAR 97 
Analyzed: 18 HAR 97 

Reporting 
Limit 

94 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 

19 
47 
9.4 

47 
47 
47 
19 
9.4 
9.4 

94 
47 
19 
19 
9.4 

19 
19 
47 
9.4 

47 
47 
9.4 
9.4 
9.4 
9.4 

47 
47 

Dilution factor is 0.94. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Dan Albritton Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client ID: CAFB-I-0397-1 
Lab ID: 054057-0001-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
AuthOrized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

Result 

Recovery 

75 
65 
80 
89 
71 
73 

Units 

lj)'\ 
~uanferra 

Enviro1111lellt.aL ) 
Service~Tc;om; • 

Prepared: 12 MAR 97 
Analyzed: 18 MAR 97 

Reporting 
Limit 

Limits 

51-104 
43-116 
33-141 
47-106 
36-108 
49-106 

Dilution factor is 0.94. All results and limits are corrected for dilution. 

Reported By: Dan Albritton Approved By: Audrey Cornell 

I-30 
A-29 



#~)' ~uanterra 
Semivolatiles Library Search {30 Compound TID) 

Method 8270B 
Em'ironmenrai 
Sen·ice,· 

Client Name: U.S. Geological Survey 
Client ID: CAFB-I-0397-1 
Lab ID: 054057-0001-SA 
Matrix AQUEOUS Sampled: OS MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 . 

Parameter 

None Detected 

Result 

NO 

Units 

ug/L 

Prepared: NA 
Analyzed: 18 MAR 97 

Reporting 
Limit 

Dilution factor is 0.94. All results and limits are corrected for dilution. 

NO = Not Detected 

Reported By: Dan Albritton Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client 10: CAFB-X-0397-1 
Lab 10: 054057-0002-SA 
Matrix: AQUEOUS Sampled: OS MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter Result 

Acenaphthene NO 
Acenaphthylene NO 
Acetophenone NO 
2-Acetylaminofluorene NO 
4-Aminobiphenyl NO 
Aniline NO 
Anthracene NO 
Aramite NO 
Benzo(a)anthracene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fluoranthene NO 
Benzo(g,h,i)perylene NO 
Benzo(a)~yrene NO 
Benzyl a cohol NO 
4-Bromophenyl phenyl ether NO 
Butyl benzyl phthalate NO 
2-sec-Butyl-4,6-dinitro-phenol NO 
4-Chloroaniline NO 
bis(2-ChloroethoXY)methane NO 
bis(2-Chloroethyl) ether NO 
2,2'-oxYbis(1-chloropropane) NO 
4-Chloro-3-methylphenol NO 
2-Chloronaphthalene NO 
2-Chlorophenol NO 
4-Chlorophenyl phenyl ether NO 
Chrysene NO 
Dibenz<a.h)anthracene NO 
Dibenzofuran NO 
Di-n-butyl phthalate NO 
1,2-Dichlorobenzene NO 
1,3-Dichlorobenzene NO 
1.4-Dichlorobenzene NO 
3,3'-Dichlorobenzidine NO 
2,4-Dichlorophenol NO 
2.6-Dichlorophenol NO 
Diethyl phthalate NO 
Dimethoate NO 
~-Dimethylaminoazobenzene ND 
.12-Dimethylbenz(a)-anthracene ND 

3,3'-Dimethylbenzidine ND 
a,a-Dimethylphenethyl-amine NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug!L 
ug/L 

ll)\ 
~uanterra 

Environmental 
Servict',~ 

Prepared: 12 MAR 97 
Ana 1 yzed: 18 MAR 97 

Reporting 
Limit 

9.4 
9.4 
9.4 

94 
47 
9.4 
9.4 

19 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 

19 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 

47 
9.4 
9.4 
9.4 

19 
19 
19 
47 
47 

Dilution factor is 0.94. 

NO • Not Detected 

All results and limits are corrected for dilution. 

Reported By: Dan Albritton Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX list 

Method 8270B 

Client Name: U.S. Geological Survey 
Client ID: CAFB·X-0397-1 
Lab ID: 054057-0002-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

2.4-Dimethylphenol 
Dimethyl phthalate 
1,3-Dinitrobenzene 
4.6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2-EthylheXYl)phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2.3-cd)pyrene 
Isophorone 
Isosafrole 
Hethapyrilene 
3-Hethylcholanthrene 
Methyl methanesulfonate 
2-Hethylnaphthalene 
Methyl parathion 
2-Hethylphenol 
3/4-Hethylphenol 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

IJ}' ~uanferra 
~nviron~ift. ) 
.~erl'lces 

Prepared: 12 MAR 97 
Ana 1 yzed: 18 MAR 97 

Reporting 
Limit 

9.4 
9.4 
9.4 

47 
47 
9.4 
9.4 
9.4 
9.4 

47 
9.4 
9.4 

94 
9.4 
9.4 
9.4 
9.4 

47 
9.4 

94 
9.4 
9.4 

19 
47 
19 
9.4 
9.4 

47 
9.4 
9.4 
9.4 

47 
9.4 
9.4 

47 
47 
47 
9.4 
9.4 

47 

Dilution factor is 0.94. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Dan Albritton Approved By: Audrey Cornell 

I-33 

A-32 



I ! 

Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client ID: CAFB-X-0397·1 
Lab ID: 054057-0002-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Autliori zed: 06 MAR 97 Received: 06 MAR 97 

Parameter 

4-Nitroquinoline-1-oxide 
N·Nitroso-di-n-butylamine 
N-Nitrosodiethylamine 
N·Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N·Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 
a-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2.4,6-Trichlorophenol 
0.0.0-Triethylphosphoro-thioate 
1,3,5-Trinitrobenzene 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug!L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

IJ)\ 
~uanterra 

Environ~Hf: ) 
Services\ \.U • 

Prepared: 12 MAR 97 
Analyzed: 18 MAR 97 

Reporting 
Limit 

94 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 

19 
47 
9.4 

47 
47 
47 
19 
9.4 
9.4 

94 
47 
19 
19 
9.4 

19 
19 
47 
9.4 

47 
47 
9.4 
9.4 
9.4 
9.4 

47 
47 

Dilution factor is 0.94. All results and limits are corrected for dilution. 

ND = Not Detected 

Reported By: Dan Albritton Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client ID: CAFB·X-0397·1 
Lab ID: 054057·0002-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Authorized: 06 MAR 97 Recei vecl: 06 MAR 97 

Parameter 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl·d14 
Phenol·dS 
2-Fluorophenol 
2,4,6-Tribromophenol 

Result 

Recovery 

69 
61 
81 
80 
65 
68 

Units 

% 
% 
% 
% 
% 
% 

lj)'\ 
~uanterra 

~m'iron~tft. ) 
Sernces 

Prepared: 12 MAR 97 
Anal yzecl: 18 MAR 97 

Reporting 
Limit 

Limits 

51·104 
43-116 
33·141 
47·106 
36·108 
49-106 

Dilution factor is 0.94. All results and limits are corrected for dilution. 

Reported By: Dan Albritton Approved By: Audrey Cornell 

I-35 
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Semivolatiles Library Search (30 Compound TID) 
Method 8270B 

Client Name: U.S. Geological Survey 
Client ID: CAFB-X-0397-1 
Lab ID: 054057-0002-SA 
Matrix AQUEOUS Sampled: 05 MAR 97 

IJ)~ 
~uanterra 

Prepared: NA 

Emironmental 
Sen ices 

Authorized: 06 MAR 97 Received: 06 MAR 97 Ana 1 yzed: 18 MAR 97 

Parameter 

None Detected 

Dilution factor is 0.94. 

NO = Not Detected 

Reported By: Dan Albritton 

Result 

NO 

Units 

ug/L 

Reporting 
Limit 

All results and limits are corrected for dilution. 

Approved By: Audrey Cornell 

I-36 
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Semivolatile Organics 
Appendix IX List 

Method 82708 

Client Name: U.S. Geological Survey 
Client 10: CAFB·L-0397·1 
Lab 10: 054057-0003-SA 
Matrix: AQUEOUS Sampled: OS MAR 97 
AuthOrized: 06 MAR 97 Received: 06 MAR 97 

Parameter Result 

Acenaphthene NO 
Acenaphthylene NO 
Acetophenone NO 
2-Acetylaminofluorene NO 
4-Aminobiphenyl NO 
Aniline NO 
Anthracene NO 
Aramite NO 
Benzo(a)anthracene NO 
Benzo(b)fluoranthene NO 
Benzo(k)fl uoranthene NO 
Benzo(g,h,i)perylene NO 
Benzo(a)~yrene NO 
Benzyl a cohol NO 
4-Bromophenyl ~henyl ether NO 
Butyl benzyl p thalate NO 
2-sec-Butyl-4.6-dinitro-phenol NO 
4-Chloroaniline NO 
bis(2-Chloroethoxy)methane NO 
bis(2·Chloroethyl) ether NO 
2,2'-oxybis(1-chloropropane) NO 
4-Chloro-3-methylphenol NO 
2-Chloronaphthalene NO 
2-Chlorophenol NO 
4-Chlorophenyl phenyl ether NO 
Chrysene NO 
Dibenz(a.h)anthracene NO 
Dibenzofuran NO 
Di-n-butyl phthalate NO 
1.2-Dichlorobenzene NO 
1,3-Dichlorobenzene NO 
1.4-Dichlorobenzene NO 
3,3'-Dichlorobenzidine NO 
2,4-Dichlorophenol NO 
2.6-Dichlorophenol NO 
Diethyl phthalate NO 
Dimethoate NO 
y·Dimethylaminoazobenzene NO 
,12-Dimethylbenz(a)-anthracene NO 

3,3'-Dimethylbenzidine NO 
a,a-Dimethylphenethyl-amine NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

IJ}\ ~uanterra 
Environmenral 
Services 

Prepared: 12 MAR 97 
Analyzed: 18 MAR 97 

Reporting 
Limit 

9.4 
9.4 
9.4 

94 
47 
9.4 
9.4 

19 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 

19 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 

47 
9.4 
9.4 
9.4 

19 
19 
19 
47 
47 

Dilution factor is 0.94. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Dan Albritton Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client ID: CAFB·L-0397·1 
Lab ID: 054057-0003-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Auth6ri zed: 06 MAR 97 Received: 06 MAR 97 

Parameter 

2.4-Dimethylphenol 
Dimethyl phthalate 
1.3-Dinitrobenzene 
4,6-Dinitro-2-methylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
Di·n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2·Ethylhexyl)phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1.2,3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Hethylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol · 
3/4-Methylphenol 
Naphthalene 
1.4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2 · Ni tropheno 1 
4-Nitrophenol 

Result 

NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
ND 
ND 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

#A!' ~uanterra 
Envi:on(!e'Of'Yt • ) 

Serv1ces 

Prepared: 12 MAR 97 
Ana 1 yzed: 18 MAR 97 

Reporting 
Limit 

9.4 
9.4 
9.4 

47 
47 
9.4 
9.4 
9.4 
9.4 

47 
9.4 
9.4 

94 
9.4 
9.4 
9.4 
9.4 

47 
9.4 

94 
9.4 
9.4 

19 
47 
19 
9.4 
9.4 

47 
9.4 
9.4 
9.4 

47 
9.4 
9.4 

47 
47 
47 
9.4 
9.4 

47 

Dilution factor is 0.94. 

ND s Not Detected 

All results and limits are corrected for dilution. 

Reported By: Dan Albritton Approved By: Audrey Cornell 

I-38 
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Semivolatile Organics 
Appendix IX List 

Method 82708 

Client Name: U.S. Geological Survey 
Client ID: CAFB·L-0397·1 
Lab ID: 054057·0003-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Auth6ri zed: 06 MAR 97 Received: 06 MAR 97 

Parameter 

4·Nitroquinoline·1·oxide 
N·Nitroso·di·n·butylamine 
N·Nitrosodiethylamine 
N·Nitrosodimethylamine 
N·Nitrosodiphenylamine 
N·Nitroso·di·n·propylamine 
N·Nitrosomethylethylamine 
N·Nitrosomorpholine 
N·Nitrosopiperidine 
N·Nitrosopyrrolidine 
5·Nitro·o·toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p·Phenylenediamine 
Phorate 
2·Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro·benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 
a-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro·thioate 
1,3,5-Trinitrobenzene 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

lj)\ 
~uanterra 

Em'i~on~ftt. ) 
ServiCes 

Prepared: 12 MAR 97 
Ana 1 yzed: 18 MAR 97 

Reporting 
Limit 

94 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 

19 
47 
9.4 

47 
47 
47 
19 
9.4 
9.4 

94 
47 
19 
19 
9.4 

19 
19 
47 
9.4 

47 
47 
9.4 
9.4 
9.4 
9.4 

47 
47 

Dilution factor is 0.94. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Dan Albritton Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX List 

Method 82708 

Client Name: U.S. Geological Survey 
Client ID: CAFB·L-0397-1 
Lab ID: 054057-0003-SA 
Hatri x: AQUEOUS Samp 1 ed: 05 MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2.4.6-Tribromophenol 

Result 

Recovery 

74 
65 
88 
92 
70 
72 

Units 

lj}\ 
~uanterra 

Environme..r:&Z;a/. ) 
Service~\U1Tll; • 

Prepared: 12 MAR 97 
Analyzed: 18 MAR 97 

Reporting 
Limit 

Limits 

51-104 
43-116 
33-141 
47-106 
36-108 
49-106 

Dilution factor is 0.94. All results and limits are corrected for dilution. 

Reported By: Dan Albritton Approved By: Audrey Cornell 
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(f!uanterra 
Semivolatiles Library Search (30 Compound TID) 

Method 8270B 

Client Name: U.S. Geological Survey 
Client 10: CAFB-L-0397-1 
Lab 10: 054057-0003-SA 
Matrix AQUEOUS Sampled: 05 MAR 97 Prepared: NA 

Environmt'nca/ 
Servin•, 

Authorized: 06 MAR 97 Received: 06 MAR 97 Ana 1 yzed: 18 MAR 97 

Parameter 

None Detected 

Dilution factor is 0.94. 

NO • Not Detected 

Reported By: Dan Albritton 

Result 

NO 

Units 

ug/L 

Reporting 
Limit 

All results and limits are corrected for dilution. 

Approved By: Audrey Cornell 
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Appendix IX Herbicides 
Method 8150 

Client Name: U.S. Geological Survey 
Client ID: CAFB-1-0397-1 
Lab ID: 054057·0001-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

IJ)' ,zuanterra 
Environmemai 
Services 

Prepared: 11 MAR 97 
Analyzed: 21 MAR 97 

Reporting 
Parameter Result Units Limit 

2.4-D 
2.4.5-TP (Silvex) 
2.4.5-T 

Surrogate 

DCAA 

ND 
ND 
ND 

Recovery 

86 

ug/L 
ug/L 
ug/L 

1.1 
0.16 
0.19 

Limits 

27-121 

Dilution factor is 0.95. All results and limits are corrected for dilution. 

T • Preferred values unless footnoted on secondary column test. 
ND = Not Detected 

Reported By: Bret Collins Approved By: Audrey Cornell 
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Appendix IX Herbicides 
Method 8150 

Client Name: U.S. Geological Survey 
Client ID: CAFB-X-0397-1 
Lab ID: 054057-0002-SA 
Matrix: AQUEOUS Sampled: 05 HAR 97 
Autt'pri zed: 06 HAR 97 Received: 06 HAR 97 

IJ!uanterra 
Environmental 

Service.•· 

Prepared: 11 HAR 97 
Analyzed: 21 HAR 97 

Reporting 
Parameter Result Units Limit 

2.4-D 
2.4.5-TP (Silvex) 
2.4.5-T 

Surrogate 

DCM 

NO 
NO 
NO 

Recovery 

89 

ug/L 
ug/L 
ug/L 

1.1 
0.16 
0.19 

Limits 

27-121 

Dilution factor is 0.94. All results and limits are corrected for dilution. 

T • Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Reported By: Bret Collins Approved By: Audrey Cornell 
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Appendix IX Herbicides 
Method 8150 

Client Name: U.S. Geological Survey 
Client ID: CAFB-L-0397-1 
Lab ID: 054057-0003-SA 
Matrix: AQUEOUS Sampled: OS MAR 97 
Authorized: 06 HAR 97 Received: 06 MAR 97 

Quanterra 
Environmelllal 
~'~en·ic·e~· 

Prepared: 11 HAR 97 
Analyzed: 21 HAR 97 

Reporting 
Parameter Result Units Limit 

2.4-D ND 
2.4.5-TP (Silvex) ND 
2.4.5-T ND 

Surrogate Recovery 

DCM 73 

ug/L 
ug/L 
ug/L 

1.1 
0.16 
0.19 

Limits 

27·121 

Dilution factor is 0.95. All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
ND = Not Detected 

Reported By: Bret Collins Approved By: Audrey Cornell 
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Q' 'VUanterra 
Chlorinated Pesticides and PCB's Environmental 

Appendix IX List Sen'ice.~ 

Method 8080A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·I-0397-1 
Lab ID: 054057-0001-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 Pre~ared: 11 MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 Ana yzed: 21 MAR 97 

Reporting 
Parameter Result Units Limit 

Aldrin NO ug/L 0.048 T 
Aroclor 1016 NO ug/L 0.96 
Aroclor 1221 NO ug/L 0.96 
Aroc 1 or 1232 NO ug/L 0.96 
Aroclor 1242 NO ug/L 0.96 
Aroclor 1248 NO ug/L 0.96 
Aroclor 1254 NO ug/L 0.96 
Aroclor 1260 NO ug/L 0.96 
alpha-BHC NO ug/L 0.048 
beta-BHC NO ug/L 0.048 
delta-BHC NO ug/L 0.048 
gamma-BHC (Lindane) NO ug/L 0.048 
alpha-Chlordane NO ug/L 0.048 
gamma-Chlordane NO ug/L 0.048 
Chlorobenzilate NO ug/L 0.96 
4,4' -ODD NO ug/L 0.096 
4,4' -DOE NO ug/L 0.096 
4,4' -DDT NO ug/L 0.096 
Diallate NO ug/L 0.96 
Dieldrin NO ug/L 0.096 
Endosulfan I NO ug/L 0.048 
Endosul fan II NO ug/L 0.096 
Endosulfan sulfate NO ug/L 0.096 
Endrin NO ug/L 0.096 
Endrin aldehyde NO ug/L 0.096 
Heptachlor NO ug/L 0.048 
Heptachlor epoxide NO ug/L 0.048 
Isodrin NO ug/L 0.096 
Kepone NO ug/L 2.4 
Methoxychlor NO ug/L 0.48 
Toxaphene NO ug/L 4.8 

Surrogate Recovery Limits 

Tetrachloro-m-xylene 81 % 51-103 
Dibutyl chlorendate . 91 % 71-109 
Decachlorobiphenyl 107 t 50-138 

Dilution factor is 0.96. All results and limits are corrected for dilution. 
T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Reported By: Houa Vue Approved By: Audrey Cornell 
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Q\ 'VUanterra 
Chlorinated Pesticides and PCB's Em1ronmental 

St•n1(·, .. ,. 
Appendix IX List 

Method 8080A 

Client Name: U.S. Geological Survey 
Client ID: CAFB-X-0397-1 
Lab ID: 054057-0002-SA 
Matr-ix: AQUEOUS Sampled: 05 MAR 97 Pre~ared: 11 MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 Ana yzed: 21 MAR 97 

Reporting 
Parameter Result Units Limit 

Aldrin NO ug/L 0.048 T 
Aroclor 1016 NO ug/L 0.95 
Aroclor 1221 NO ug/L 0.95 
Aroclor 1232 NO ug/L 0.95 
Aroclor 1242 NO ug/L 0.95 
Aroclor 1248 NO ug/L 0.95 
Aroclor 1254 NO ug/L 0.95 
Aroc 1 or 1260 NO ug/L 0.95 
alpha-BHC NO ug/L 0.048 
beta-BHC NO ug/L 0.048 
delta-BHC NO ug/L 0.048 
gamma-BHC (Lindane) NO ug/L 0.048 
alpha-Chlordane NO ug/L 0.048 
gamma-Chlordane NO ug/L 0.048 
Chlorobenzilate NO ug/L 0.95 
4,4' -DOD NO ug/L 0.095 
4,4' -ODE NO ug/L 0.095 
4,4' -DDT NO ug/L 0.095 
Diallate NO ug/L 0.95 
Dieldrin NO ug/L 0.095 
Endosulfan I NO ug/L 0.048 
Endosul fan II NO ug/L 0.095 
Endosulfan sulfate NO ug/L 0.095 
Endrin NO ug/L 0.095 
Endrin aldehyde NO ug/L 0.095 
Heptachlor NO ug/L 0.048 
Heptachlor epoxide NO ug/L 0.048 
Isodrin NO ug/L 0.095 
Kepone NO ug/L 2.4 
Methoxychlor NO ug/L 0.48 
Toxaphene NO ug/L 4.8 

Surrogate Recovery Limits 

Tetrachloro-m-xylene 82 % 51-103 
Dibutyl chlorendate 90 % 71-109 
Decachlorobiphenyl 96 % 50-138 

Dilution factor is 0.95. All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
ND = Not Detected 

Reported By: Houa Vue Approved By: Audrey Cornell 
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Q~ 'VUanterra 
Chlorinated Pesticides and PCB's Environmental 

Appendix IX List 
Service.\ 

Method 8080A 

Client Name: U.S. Geological Survey 
Client 10: CAFB·L-0397·1 
Lab 10: 054057-0003-SA 
Matrix: AOOEOUS Sampled: 05 MAR 97 Pre~ared: 11 MAR 97 
Auttiori zed: 06 MAR 97 Received: 06 MAR 97 Ana yzed: 21 MAR 97 

Reporting 
Parameter Result Units Limit 

Aldrin NO ug/L 0.047 T 
Aroclor 1016 NO ug/L 0.94 
Aroclor 1221 NO ug/L 0.94 
Aroclor 1232 NO ug/L 0.94 
Aroclor 1242 NO ug/L 0.94 
Aroclor 1248 NO ug/L 0.94 
Aroclor 1254 NO ug/L 0.94 
Aroclor 1260 NO ug/L 0.94 
alpha·BHC NO ug/L 0.047 
beta·BHC NO ug/L 0.047 
delta·BHC NO ug/L 0.047 
gamma·BHC (Lindane) NO ug/L 0.047 
alpha-Chlordane NO ug/L 0.047 
gamma-Chlordane NO ug/L 0.047 
Chlorobenzilate NO ug/L 0.94 
4,4' ·DOD NO ug/L 0.094 
4,4' ·DOE NO ug/L 0.094 
4,4' ·DDT NO ug/L 0.094 
Dial late NO ug/L 0.94 
Dieldrin NO ug/L 0.094 
Endosulfan I NO ug/L 0.047 
Endosulfan II NO ug/L 0.094 
Endosulfan sulfate NO ug/L 0.094 
Endrin NO ug/L 0.094 
Endrin aldehyde NO ug/L 0.094 
Heptachlor NO ug/L 0.047 
Heptachlor epoxide NO ug/L 0.047 
Isodrin NO ug/L 0.094 
Kepone NO ug/L 2.4 
Methoxychlor NO ug/L 0.47 
Toxaphene NO ug/L 4.7 

Surrogate Recovery Limits 

Tetrachloro·m-xylene 79 .t 51·103 
Dibutyl chlorendate. 93 .t 71·109 
Decachlorobiphenyl 101 .t 50·138 

Dilution factor is 0.94. All results and limits are corrected for dilution. 
T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Reported By: Houa Vue Approved By: Audrey Cornell 
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Quanterra 
Polynuclear Aromatic Hydrocarbons. HPLC 

Method 8310 
Em-iron mental 
~ervice., 

Client Name: U.S. Geological 
Client ID: CAFB-1-0397-1 
Lab ID: 054057-0001-SA 
Matrix: AQUEOUS 
Authorized: 06 MAR 97 . 

Parameter 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Oibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno(1.2.3-cd)pyrene 

Surrogate 

Terphenyl-d14 

Dilution factor is 0.96. 

NO • Not Detected 

Reported By: Blake Besser 

Survey 

Sampled: 05 MAR 97 
Received: 06 MAR 97 

Pre~ared: 12 MAR 97 
Ana yzed: 18 MAR 97 

Reporting 
Result Units Limit 

NO ug/L 0.96 
NO ug/L 0.96 
NO ug/L 0.96 
NO ug/L 0.19 
NO ug/L 0.19 
NO ug/L 0.096 
NO ug/L 0.19 
NO ug/L 0.19 
NO ug/L 0.096 
NO ug/L 0.19 
NO ug/L 0.096 
NO ug/L 0.096 
NO ug/L 0.096 
NO ug/L 0.19 
NO ug/L 0.19 
NO ug/L 0.19 

Recovery Limits 

87 37-123 

All results and limits are corrected for dilution. 

Approved By: Lynn S. Calvin 
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lj)\ 
~uanterra 

Polynuclear Aromatic Hydrocarbons, HPLC 
Method 8310 

Em'ironmenrai 
Services 

Client Name: U.S. Geological 
Client 10: CAFB·X·0397·1 
Lab 10: 054057·0002-SA 
Matrix: AQUEOUS 
Authorized: 06 MAR 97 

Parameter 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno(1.2.3·cd)pyrene 

Surrogate 

Terphenyl·d14 

Dilution factor is 0.95. 

NO = Not Detected 

Reported By: Blake Besser 

Survey 

Sampled: 
Received: 

05 MAR 97 
06 MAR 97 

Prefared: 12 MAR 97 
Ana yzed: 18 MAR 97 

Reporting 
Result Units Limit 

NO ug/L 0.95 
NO ug/L 0.95 
NO ug/L 0.95 
NO ug/L 0.19 
NO ug/L 0.19 
NO ug/L 0.095 
NO ug/L 0.19 
NO ug/L 0.19 
NO ug/L 0.095 
NO ug/L 0.19 
NO ug/L 0.095 
NO ug/L 0.095 
NO ug/L 0.095 
NO ug/L 0.19 
NO ug/L 0.19 
NO ug/L 0.19 

Recovery Limits 

85 37·123 

All results and limits are corrected for dilution. 

Approved By: Lynn S. Calvin 
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Polynuclear Aromatic Hydrocarbons, HPLC 
Method 8310 

Client Name: U.S. Geological Survey 
Client ID: CAFB-L-0397-1 
Lab ID: 054057-0003-SA 
Hatri x: AQUEOUS Samp 1 ed: 05 MAR 97 
Authorized: 06 MAR 97 Received: 06 MAR 97 

Parameter 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenz(a.h)anthracene 
Benzo(g,h,i)perylene 
Indeno(1,2.3-cd)pyrene 

Surrogate 

Terphenyl-d14 

Result 

NO 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
NO 
ND 

Recovery 

89 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

II)'\ 
~uanterra 

Environmenral 
Services 

Prepared: 12 MAR 97 
Ana 1 yzed: 18 MAR 97 

Reporting 
Limit 

0.95 
0.95 
0.95 
0.19 
0.19 
0.095 
0.19 
0.19 
0.095 
0.19 
0.095 
0.095 
0.095 
0.19 
0.19 
0.19 

Limits 

37-123 

Dilution factor is 0.95. 

ND = Not Detected 

Reported By: Blake Besser 

All results and limits are corrected for dilution. 

Approved By: Lynn S. Calvin 
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Metals 
Total Metals 

Client Name: U.S. Geological Survey 
:1 ient ID: CAFB-I-0397-1 
Lab ID: 054057-0001-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Authorized: 06 MAR 97 Prepared: See Below 

Parameter Result Qual Di 1 RL Units 

Antimony NO 1.0 0.010 mg/L 
Silver NO 1.0 0.00050 mg/L 
Cadmium NO 1.0 0.00050 mg/L 
Arsenic 0.0052 1.0 0.0050 mg/L 
Chromium 0.0057 1.0 0.0050 mg/L 
Barium 0.034 1.0 0.010 mg/L 
Beryllium NO 1.0 0.0020 mg/L 
Calcium 51.7 1.0 0.20 mg/L 
Cobalt NO 1.0 0.010 mg/L 
Copper NO 1.0 0.020 mg/L 
Iron NO 1.0 0.10 mg/L 
Lead NO G 1.0 0.010 mg/L 
Magnesium 46.0 1.0 0.20 mg/L 
Manganese NO 1.0 0.010 mg/L 
Mercury NO 1.0 0.00020 mg/L 
Molybdenum NO 1.0 0.020 mg/L 
Nickel NO 1.0 0.040 mg/L 
Selenium NO G 2.0 0.010 mg/L 
Sodium 40.9 1.0 5.0 mg/L 
Thallium NO G 1.0 0.010 mg/L 
Tin NO 1.0 0.10 mg/L 
Vanadium 0.028 1.0 0.010 mg/L 
Zinc NO 1.0 0.020 mg/L 

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

Q'\ .,uanterra 
Em1ronmental 
8errices 

Received: 06 MAR 97 
Analyzed: See Below 

Test Prepared Analyzed 
Method Date Date 

7041 19 MAR 97 19 MAR 97 
7761 07 MAR 97 11 MAR 97 
7131 07 MAR 97 12 MAR 97 
7060 10 MAR 97 12 MAR 97 
7191 07 MAR 97 13 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
742I 07 MAR 97 II MAR 97 
6010 I9 MAR 97 2I MAR 97 
6010 I9 MAR 97 2I MAR 97 
7470 I2 MAR 97 I2 MAR 97 
60IO I9 MAR 97 21 MAR 97 
60IO I9 MAR 97 21 MAR 97 
7740 IO MAR 97 II MAR 97 
60IO 19 MAR 97 21 MAR 97 
7841 07 MAR 97 II MAR 97 
6010 I9 MAR 97 21 MAR 97 
60IO 19 MAR 97 21 MAR 97 
6010 I9 MAR 97 2I MAR 97 

Reported By: Patrick Carroll Approved By: Richard Persichitte 
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Metals 
Total Metals 

:lient Name: U.S. Geological Survey 
Client ID: CAFB-X-0397-1 
Lab ID: 054057-0002-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Aythorized: 06 MAR 97 Prepared: See Below . 
Parameter Result Qua 1 Oil RL Units 

Antimony ND 1.0 0.010 mg/L 
Silver ND 1.0 0.00050 mgjL 
Cadmium ND 1.0 0.00050 mg/L 
Arsenic NO G 1.0 0.010 mg/L 
Chromium NO 1.0 0.0050 mgjL 
Barium 0.050 1.0 0.010 mgjl 
Beryllium NO 1.0 0.0020 mgjL 
Calcium 51.7 1.0 0.20 mgjl 
Cobalt ND 1.0 0.010 mg/L 
Copper NO 1.0 0.020 mg/L 
Iron NO 1.0 0.10 mg/L 
Lead NO 1.0 0.0050 mg/L 
Magnesium 48.4 1.0 0.20 mg/L 
Manganese ND 1.0 0.010 mgjl 
Mercury NO 1.0 0.00020 mg/L 
Molybdenum NO 1.0 0.020 mgjl 
Nickel NO 1.0 0.040 mg/L 
Selenium 0.0060 1.0 0.0050 mgjl 
Sodium 46.3 1.0 5.0 mg/L 
Thalli urn ND G 1.0 0.010 mgjl 
Tin NO 1.0 0.10 mgjl 
Vanadium 0.018 1.0 0.010 mgjl 
Zinc NO 1.0 0.020 mg/L 

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

Q\ 'VUanterra 
Em'ironmenral 
Sen·ices 

Received: 06 MAR 97 
Analyzed: See Below 

Test Prepared Analyzed 
Method Date Date 

7041 19 MAR 97 19 MAR 97 
7761 07 MAR 97 11 MAR 97 
7131 07 MAR 97 12 MAR 97 
7060 10 MAR 97 12 MAR 97 
7191 07 MAR 97 13 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
7421 07 MAR 97 11 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
7470 12 MAR 97 12 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
7740 10 MAR 97 11 MAR 97 
6010 19 MAR 97 21 MAR 97 
7841 07 MAR 97 11 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 

Reported By: Patrick Carroll Approved By: Richard Persichitte 
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Metals 
Total Metals 

Client Name: U.S. Geological Survey 
Client ID: CAFB-L-0397-1 
Lab ID: 054057-0003-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Authorized: 06 MAR 97 Prepared: See Below 

Parameter Result Qual Oil RL Units 

Antimony NO 1.0 0.010 mg/L 
Silver NO 1.0 0.00050 mg/L 
Cadmium NO 1.0 0.00050 mg/L 
Arsenic NO G 1.0 0.010 mg/L 
Chromium NO 1.0 0.0050 mg/L 
Barium 0.051 1.0 0.010 mg/L 
Beryllium NO 1.0 0.0020 mg/L 
Calcium 53.1 1.0 0.20 mg/L 
Cobalt NO 1.0 0.010 mg/L 
Copper NO 1.0 0.020 mg/L 
Iron 0.13 1.0 0.10 mg/L 
Lead NO 1.0 0.0050 mg/L 
Magnesium 49.2 1.0 0.20 mg/L 
Manganese NO 1.0 0.010 mg/L 
Mercury NO 1.0 0.00020 mg/L 
Molybdenum NO 1.0 0.020 mg/L 
Ni eke 1 NO 1.0 0.040 mg/L 
Selenium 0.0055 1.0 0.0050 mg/L 
Sodium 44.7 1.0 5.0 mg/L 
Thallium NO 1.0 0.0050 mg/L 
Tin NO 1.0 0.10 mg/L 
Vanadium 0.018 1.0 0.010 mg/L 
Zinc NO 1.0 0.020 mg/L 

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

Received: 06 MAR 97 
Analyzed: See Below 

Test Prepared Analyzed 
Method Date Date 

7041 19 MAR 97 19 MAR 97 
7761 07 MAR 97 11 MAR 97 
7131 07 MAR 97 12 MAR 97 
7060 10 MAR 97 12 MAR 97 
7191 07 MAR 97 13 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
7421 07 MAR 97 11 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 · 
7470 12 MAR 97 12 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
7740 10 MAR 97 11 MAR 97 
6010 19 MAR 97 21 MAR 97 
7841 07 MAR 97 11 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 
6010 19 MAR 97 21 MAR 97 

Reported By: Patrick Carroll Approved By: Richard Persichitte 
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~1 i ent Name: U.S. Geological Survey 
;lient 10: CAFB-1·0397·1 
Lab 10: 054057-0001-SA 
Matrix: AQUEOUS Sampled: OS MAR 97 Received: 06 MAR 97 

Authorized: 06 MAR 97 Prepared: See Below Analyzed: See Below 

Test Prepared Analyzed 

Parameter Result Qual Oil RL Units Method Date Date 

Cyanide NO 1.0 0.010 mg/L 9012 11 MAR 97 11 MAR 97 

Sulfide. Total NO 1.0 0.050 mg/L 376.2 NA 11 MAR 97 

Total Organic 
Carbon NO 1.0 1.0 mg/L 9060 NA 19 MAR 97 

Total Organic 
Halogen as Cl NO 1.0 30.0 ug/L 9020 NA 27 MAR 97 

NO = Not Detected 

Reported By: Judy Lange Approved By: Roxanne Sullivan 
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Client Name: U.S. Geological Survey 
Client ID: CAFB-X-0397-1 
Lab ID: 054057-0002-SA 
Matrix: AQUEOUS 
Authorized: 06 MAR 97 

Parameter Result Qual Oil 

Cyanide NO 1.0 
Sulfide. Total NO 1.0 
Total Organic 

Carbon NO 1.0 
Total Organic 

Halogen as Cl NO 1.0 

NO = Not Detected 

Reported By: Judy Lange 

Sampled: 05 MAR 97 
Prepared: See Below 

RL Units 

0.010 mg/L 
0.050 mg/L 

1.0 mg/L 

30.0 ug/L 

Test 
Method 

9012 
376.2 

9060 

9020 

Received: 06 MAR 97 
Ana 1 yzed: See Be 1 ow 

Prepared Analyzed 
Date Date 

11 MAR 97 11 MAR 97 
NA 11 MAR 97 

NA 

NA 

19 MAR 97 

27 MAR 97 

Approved By: Roxanne Sullivan 
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Client Name: U.S. Geological Survey 
:1 ient ID: CAFB-l-0397-1 
Lab ID: 054057-0003-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 Received: 06 MAR 97 
Authorized: 06 HAR 97 Prepared: See Below Analyzed: See Below 

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

Cyanide ND 1.0 0.010 mg/L 9012 11 MAR 97 11 MAR 97 
Sulfide. Total ND 1.0 0.050 mg/L 376.2 NA 11 MAR 97 
Total Organic 

Carbon ND 1.0 1.0 mg/L 9060 NA 19 MAR 97 
Total Organic 

Halogen as Cl ND 1.0 30.0 ug/L 9020 NA 27 MAR 97 

ND = Not Detected 

Reported By: Judy lange Approved By: Roxanne Sullivan 

I-56 

A-55 



Quanterra Incorporated 
-+955 Yarrow Street 
An,ada. Colorado 80002 

303 421-6611 Telephone 
303 431-7171 Fax 

Prepared by: 

Reviewed by: 

ANALYTICAL RESULTS 

FOR 

{;.S. GEOLOGICAL SURVEY 

QUANTERRA NO. 054059 

APRIL 7, 1997 

I-57 

~!\ ~uanterra 
Environmental 
Services 



' I 

Table Of Contents 

t2uanterra 
Environmental 
Service.5 

Standard Deliverables With Supporting Documentation 

Report-Co*tS· 

Standard Deliverables 
Introduction 

• Table of Contents 
• Narrative 
• LIMsReportKey 
• Sample Description 
• Test Requests 
• Analytical Results 
• QC Summary 
• Chain-of-Custody 
• Miscellaneous 

Supporting Documentation 

A 

Number()(· 
Pages 

[Please Note: A one-page "Description of Supporting Documentation u is provided in the Supporting 
Documentation section(s).] 

Volatile GCIMS B LSJ 
Semivolatile GC/MS c rs;J 
Volatile GC D [S] 
Semivolatile GC E LS;J 
LC/MS F LSJ 
Metals G c:::;J 
General Chemistry H tSJ 
Subcontracted Data I j)(o11 

I-58 
A-1 



NARRATIVE 

IJ)'\ 
~uanterra 

Em1ronmenral 
Service., 

On March 6, 1997, Quanterra Environmental Services, Denver received three 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. 

With the exceptions noted below or on the data shee:..., standard analytical protocols were followed in the 

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

samples analyzed in conjunction \\ith the samples in this project were within established control limits. 

Sample Receipt/Chain-of-Custodv 

The samples were analyzed for Appendix IX dioxins and furans at Quanterra's West Sacramento, 

California laboratory. Other parameters requested for the samples will be reported separately on 

project 054057. 

Dioxins and Furans 

Detection Limits for dioxins and furans are reported on a sample-specific basis and all results are recovery 

corrected per the isotope dilution technique. For an analyte reported as ''Not Detected" (ND), the 

associated detection limit represents its maximum possible concentration. 
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LIMs Report Key 

Section Description 
Cover Letter Sigoatme 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 samoles in the project 
Lists sample ~ test c:ompcments. l'q)Orting 

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

QC LOT Assignment Repon Cross-reference between lab IDs and applicable QC 
batches {DCS, LCS, Blank. MSISD, DU) 
Percent rec:oveiy and RPD results, with acceptance 
limits, for the laboratory duplicate comrol samples 

Duplicate Control Sample Report for each test are tabulated in this l'q)On. These are 
measures of accuracy and precision for each test 
Aa:eptance limits are based .upon laboratory 
historical data. 
Percent recovery results for a single Laboratory 

Laboratory Control Sample R.epon Control Sample (lf applicable) are tabulated in this 
l'q)Ort, with the applicable acceptaDce limits for 
each test. 
Percent recowry and RPD results for matrix-

Mattix 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 R.epon A tabulation of the surrogate recoveries for the 
blank for ornmc 

_._ 

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

List oC Abbreviations and Terms 

Abbreviation Term Abbreviation Term 
DCS Duplicate Control SalJu,le MSD Matrix Spike Duplicate 
DU Sample Duplicate QCRun on Batch 
EB Blank· ·QC Categorv LIMs QC Category 

FB FlddBlank QCLot DCSBatcb 
FD ' Field Duplica!e ND Not Dereded at or above the . 

limit expressed 
IDL Instrument Detection Lip1it QCMattix Matrix of the laboratory 

(Metals) control ~je(s) 
LCS Labcratorv Control Sample RL Reporting Limit 
MB Method Blank QC Quality Control 
MDL Method Detection Limit SA Sample 
MS Mattix Spike SD Spike Duplicate 
RPD Relative Percent Difference TB Tri_p_ Blank 
ppm (part-per- mgiL or mg/kg (usually) ppb (part-per- ugiL or uglkg (usually) 
million) billion) 
QUAL Qualifier flag on. Dilution Factor 
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SA.\fPLE 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, 

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, 
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Lab IO Client ID 

054059-0001-SA CAFB-I-0397-1 
054059-0001-MS CAFB-I-0397-MS 
054059-0001-SD CAFB-I-0397-SD 
054059-0001-MB Method Blank 
054059-0002-SA CAFB-X-0397-1 
054059-0003-SA CAFB-L-0397-1 

{!!uanterra 
Environmental 
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SAMPLE DESCRIPTION INFORMATION 
for 

U.S. Geological Survey 

I-62 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

05 MAR 97 10:30 06 MAR 97 
05 MAR 97 10:30 06 MAR 97 
05 MAR 97 10:30 06 MAR 97 
05 MAR 97 06 MAR 97 
05 MAR 97 09:01 06 MAR 97 
05 MAR 97 09:00 06 MAR 97 
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ANALYTICAL TEST REQUESTS 
for 

Page 1 of 1 

U.S. Geological Survey 

Lab ID: Group 
054059 Code Analysis Description 

0001 - 0003 A Appendix IX Cl4-Cl6 Dioxins and Furans 
Prep - Low Res. Method 613 L-L Extraction for 

Dioxins/Furans 
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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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Appendix IX Dioxins/Furans 

Low Resolution 

Client Name: U.S. Geological Survey 
Client ID: CAFB·I-0397-1 
Lab ID: 054059-0001-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Authorized: 06 MAR 97 Prepared: 17 MAR 97 

Sample Amount 
Column Type 

Parameter 

Furans 

TCDFs (total) 
PeCDFs (total) 
HxCDFs (total) 

Dioxins 

TCDDs (total) 
2,3,7.8-TCDD 
PeCDDs (total) 
HxCDDs (total) 

1.06 L 
DB-5 

13C· 2. 3.7 ,8· TCDF 
13C·2.3.7,8-TCDD 
13C-1.2,3.6.7,8-HxCDD 
13C-1.2,3,4,6,7,8-HpCDF 

ND = Not detected 
NA = Not applicable 

Result 

NO 
NO 
NO 

NO 
NO 
NO 
ND 

% Recovery 

85 
86 
87 
97 

Units 

ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

Quanterra 

Received: 06 MAR 97 
Analyzed: 18 MAR 97 

Environmental 
Service., 

Detection Data 
Limit Qualifiers 

0.69 
0.57 
0.63 

0.51 
0.51 
0.86 
0.75 

Reported By: MBAQUERFO Approved By: RHRABAK 
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Low Resolution 

Client Name: U.S. Geological Survey 
Client ID: CAFB-X-0397-1 
Lab ID: 054059-0002-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Authorized: 06 MAR 97 Prepared: 17 MAR 97 

Sample Amount 
Column Type 

Parameter 

Furans 

TCOFs (total) 
PeCOF s (tot a 1) 
HxCDFs (total) 

Dioxins 

TCOOs (total) 
2.3.7.8-TCDD 
PeCDDs <total) 
HxCDDs (total) 

1.06 L 
DB-5 

13C·2.3.7.8-TCOF 
13C·2.3.7,8-TCOO 
13C·1.2.3.6,7,8-HxCDD 
13C·1.2.3.4,6.7,8·HpCOF 

NO = Not detected 
NA = Not applicable 

Result 

NO 
NO 
NO 

NO 
NO 
NO 
NO 

% Recovery 

87 
86 
92 

101 

Received: 06 MAR 97 
Analyzed: 18 MAR 97 

Detection Data 
Units Limit Qualifiers 

ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

0.77 
0.57 
0.55 

0.42 
0.42 
1.2 
0.72 

Reported By: TSTONE Approved By: RHRABAK 
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Appendix IX Dioxins/Furans 

Low Resolution 

Client Name: U.S. Geological Survey 
Client 10: CAFB·L-0397·1 
Lab 10: 054059-0003-SA 
Matrix: AQUEOUS Sampled: 05 MAR 97 
Authorized: 06 MAR 97 Prepared: 17 MAR 97 

Sample Amount 
Column Type 

Parameter 

Furans 

TCDFs (total) 
PeCDFs (total) 
HxCDFs (total) 

Dioxins 

TCDDs (total) 
2.3.7.8-TCDD 
PeCDDs (total) 
HxCDDs (total) 

1.06 L 
DB-5 

13C·2.3.7.8-TCDF 
13C-2.3.7,8-TCDD 
13C·l.2,3.6.7,8·HxCDD 
13C-1.2.3.4.6.7,8-HpCDF 

NO = Not detected 
NA = Not applicable 

Result 

NO 
NO 
ND 

ND 
NO 
NO 
NO 

% Recovery 

93 
96 
90 

101 

Units 

ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

II)\ 
~uanterra 

Environmental 
Service., 

Received: 06 MAR 97 
Ana 1 yzed: 18 MAR 97 

Detection Data 
Limit Qualifiers 

0.66 
0.46 
0.47 

0.49 
0.49 
0.91 
0.81 

Reported By: TSTONE Approved By: RHRABAK 
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On March 5, 1997 , Quanterra Envirorunental Services, Denver received three aqueous samples from the 

U.S. Geological Survey 

This repon presents the analytical results as well as supporting information to aid m the evaluation and 

interpretation of the data. 

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

analysis of the samples and no problems were encountered or anomalies observed. Alllaborator}· QC 

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

Sample Receipt!Chain-of-Custodv 

The samples have also been sent to Quanterra's West Sacramento, California laboratory for Appendix 

IX dioxin and furans. These results will be reponed separately on project 054030. 

General Corrunems 

Dilution factors listed on the data sheets for the aqueous semivolatile organic parameters are based on the 

volume of sample actually extracted relative to the nominal volume of 1.0 liter. Any additional dilutions 

performed on the samples after extraction are also included in the dilution factor and will be indicated by G 

or t footnotes on the data sheets. All results and reporting limits are adjusted relative to the sample volume 

extracted and any subsequent dilutions performed. Dilution factors are rounded to two significant figures 

for reporting; all calculations are performed before rounding. 

GC/MS Volatile Organics 

Chlorobenzene was recovered above the upper control limit in the matrix spike (MS). A matrix effect is 

suspected. Since chlorobenzene was recovered within control limits in the duplicate control samples 

(DCS), the data were accepted. The matrix spike/spike duplicate (MS/SD) were not associated with this 

project. 
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• The phenol-d5 surrogate \Vas recovered above the upper control limit in DCS-1. A potential positive bias 

exists for target compounds in DCS-l_ Since all anal~tes were recovered within control limits in the DCS, 

the data were accepted_ 

Several compounds are not consistently recovered using Method 8270, and reporting limits cannot be 

established. These compounds include hexachlorophene and benzenethioL Two compounds, pyridine and 

quinoline, are not recovered after alumina column cleanup_ 

Benzo(b) and benzo(k) fluoranthene cannot be differentiated based on their mass spectra and their retention 

times are almost identicaL The isomer which is the closest in retention time to the sample is reported. 

1,2-diphenylhydrazine is measured and reported as azobenzene. 

N-nitrosodiphenylamine degrades to diphenylamine in the injection port of the instrument Therefore, these 

two compounds cannot be distinguished from one another_ 

3-Methyl phenol and 4-methyl phenol cannot be differentiated based on their mass spectra and their 

retention times are identical. Results are reported as a combined value for 3/4-methyl phenol (or m&p­

cresols)_ 

Tentativelv Identified Compounds 

This report presents results for the "identification" of unknown compounds that were detected in the 

GC/MS analysis __ The results from this work are presented as "tentatively identified compounds" (TICs). 

The approach used for reporting TICs was based on the protocol established for this purpose in the EPA 

Superfund methods and on guidelines established by the American Chemical Society (ACS). 

In summary, the mass spectra of chromatographic peaks in concentrations in excess of 10% of the internal 

standard were obtained. Normally, the number of unknown compounds identified is limited to 10 
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compounds in the volatile fraction and 20 compounds in the semivolatile fraction. Each mass spectrurri was 

then compared to a library of over 30,000 reference spectra in a computerized "library search." The three 

"best" matches obtained by the computer were hardcopied along with the mass spectrum of the unknown 

• peak. This information was then reviewed by an analyst who "identified" the compound based on the 

available information. In general. mass spectrometry cannot distinguish isomers (compounds with the same 

molecular formula). Therefore, an identified compound may be any one of several different isomers. 

All identificatiOns were based on the "Guidelines for GC/MS Identification" developed by the Amencan 

Chemical Society (Environmental Science and Technology, 1982, 16 143A). As recommended in these 

guidelines, identifications of unkno'\\n substances were reported with a level of confidence. The three levels 

of confidence cited in the ACS guidelines and used in this report are as follows: 

3 Confirmed Identification: the identification is based on the analysis of an authentic standard. 

2 Confident Identification: good agreement was observed between the unkno'\\n compound and a 

specific library spectrum 

Tentative Identification: the unknown compound is only indicative of a specific library spectrum. 

If the unknO\\n compound was not similar to a specific library spectrum, but it did contain ions 

characteristic of a class of compounds (saturated hydrocarbon, chlorinated hydrocarbo~ etc.), a class 

identification is made without assigning a level of confidence. 

If there were no library spectra similar to the unknown, and it could not be assigned to a particular class of 

compounds, the compound is reported as "unknown." 

Quantitation of TICs is based on the total ionization peak area relative to an internal standard, assuming a 

response factor of one. Accordingly, the reported concentration is an estimate. 

The tentatively identified compounds in this report may include some compounds reported as "siloxanes." 

Siloxanes are common laboratory and field artifacts or contaminants. Potential sources include silicon­

based grease in the field or laboratory plus the liquid phase coating on gas chromatography columns, as 
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well as other equipment in the laboratory. However, siloxanes may also be present in environmental 

samples from spills of silicone oils or lubricating oils \\<ith siloxane additives. 

• ChromatographY 

Analyte identification in chromatographic analysis is based upon retention time. Since it is possible for 

more than one compound to have the same retention time. analyte identification by these methods is not 

definitive. Most methods require analysis on a second dissimilar chromatographic column to confirm the 

presence oftarget analytes detected in a sample. Only confirmed hits are reported ·without further 

qualification or supporting data. 

Some analytes (e.g. hydrocarbon products, technical chlordane, toxaphene, and the aroclors) consist of 

mixtures of a number of different compounds. These multicomponent analytes produce distinct patterns of 

peaks in the chromatograms and do not have a single retention time. The pattern of peaks observed is 

characteristic of the analyte and pro\ides qualitative information about the analyte(s) present in the sample. 

For these analytes, second column confirmations are not generally required. Instead, identification is based 

on matching the pattern of peaks observed in the samples to the patterns observed for standards containing 

kno\\<n concentrations of the analytes of interest. 

All analytes are quantitated against multipoint calibration curves as specified in the applicable analytical 

methods. In some cases it is not practical to maintain multipoint calibration curves for every analyte on 

every instrument. These analytes include three Appendix IX compounds (diallate, isodrin, and kepone) and 

the multicomponent analytes (technical chlordane, toxaphene, and aroclors) analyzed by method 8080. For 

these analytes, a single calibration standard at the reporting limit is analyzed to establish instrument 

sensitivity for each compound. If the analyte is detected in any sample at greater than half the reporting 

limit, a multipoint calibration curve is prepared and the sample re-analyzed for quantitation against this 

curve. 

Appendix IX Chlorinated Pesticides & PCBs 

Aldrin was recovered below the lower control limit in the MS. As a result of the low MS recovery, the 

relative percent difference (RPD) is reported outside control limits for the MS/SD. In addition, the RPD 
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for heptachlor is reported outside control limits in the MS/SD. Matrix effects are suspected. Since the 

menuoned anal;vtes were recovered within precision and accuracy control limits in the DCS, the data were 

accepted. The MS/SD were not associated with this project. 

Boron was recovered above the upper control limit in the DCS for the ICP analysis. Since boron is not an 

anal:te of interest for this project, the data v,:ere reported 

Lead. selenium, thallium and chromium were recovered below the lower control limit in the MS/SD for the 

GFAA analyses. :\latrix effects are suspected. Since the mentioned analytes were recovered within control 

limits in their respective DCS, the data were accepted. The MS/SDs were not associated with this project. 

Sodium is reported as "NC" (not calculated) in the MS/SD for the ICP analysis. The precision and 

accuracy calculations are not performed if the spike level is less than or equal to 25% of the value of the 

sample. The MS/SD were not associated \\'ith this project. 

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 anal;te level and spike recovery, is 

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

elevated reporting limit or dilution due to matrix interference will be noted by a G flag on the data sheet. 

Footnotes and Data Qualifiers 

The data sheets contained in this report may contain a variety offootnotes 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 may not discussed in the Overview. These are described 

below: 
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• 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. 

J Result is detected below the reporting limit or is an estimated concentration. 

Most commonly, a "J" value indicates that the reported result for the analyte is below the stated 

reponing limit and is an estimated value. "J" values are generally reported to 115 of the reporting limit 

for GC/MS Volatiles, 1110 of the reporting limit for GC/MS Semivolatiles, l/2 the reporting limit for GC 

and HPLC, or to the Instrument Detection Limit for metals and general inorganics. Analytes which are 

not detected at or below the reponing limit are reponed as "ND" and do not have "J" flags. Because 

"J" values may represent false positive concentrations, care should be used when interpreting these 

data. If there is uncertainty about the quantiation of an anal)te, this footnote may also indicate that a 

reported result is an estimated concentration, even if it is above the reporting limit. 

t Sample diluted due to the concentration of target compounds. 

Indicates that reporting limits were raised due to the presence of target anal'ytes 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. 

T Preferred values unless footnoted on secondary column test. 

I-75 

A-7 



! I 

{!!uanterra 
Em'ironmemal 
Set">'ice.~ 

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

for the first compound but pertains to all analytes determined by the method. It is used in conjunction the 

footnote V 

V Secondary column result 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 
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LlMs Report Key 

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

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

and the date received for all samoles in the _project 
Lists sample results, test components, reporting 

Sample Analysis Results Sheets limits, dates prepared and analyzed, and any data 
qoalifiers. Pages are o · ! by test 

QC LOT Assignment Repon Cross-reference between lab IDs and applicable QC 
batches (DCS. LCS, Blank, MSISD, OU) 
Percent recovery and RPD results, with acceptance 
limits, for the laboratozy duplicate control samples 

Duplicate <Amrol Sample Report for each test are tabulated in this rcpon. These are 
measures of accuracy and precision for each test 
Aa:eptance limits are based .upon laboratozy 
historical data. 
Percent recovery results for a single Laboratoty 

Laboratory Control Sample Report Control Sample (if applicable) are tabulated in this 
report, with the applicable accepta.Dce limits for 
each test. 
Pe:ra:nt recovery and RPD results for matrix-

Matrix Sp~ Spike Duplicate Report specific QC samples and acc:ptance limits, where 
applicable. This report c:an be used to assess mairix 
effects on an 

_._ . 
Single Conttol Sample Report A tabulation of the surrogate rccoveries for the 

blank for organic -•-

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

List of Abbreviations md Terms 

Abbreviation Term Abbreviation Term 
ocs Duplicate Control Sample MSD Matrix Spike Duplicate 
DU Sample Duplicate QCRun .... on Balch 
EB .-.nnmment Blank· -QC Category LIMs QC Category 
FB Field Blank QCLot DCSBatch .. 

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

lDL Instrument Detection Lip1it QCMauix Matrix of the laboratoiY 
(Metals) control ~le(s) 

LCS Labcratory Control Sample RL Reporting Limit 
MB Method Blank QC Qualitv Control 
MDL Method Detection Limit SA Sample 
MS Matrix Spike SD Spike Duplicate 
RPD Relative Percent Difference TB Trip Blank 
ppm (part-per- mgiL or mglkg (usually) ppb (part-per- ugiL or uglkg (usually) 
million) billion) 
QUAL Qualifier tla~ on. Dilution Factor 

1-77 
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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 Descnption Information is the Sample Type (matrix), Date of Sampling (if 

kno\\'n) 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-78 

A-10 



I I 

Lab ID Client ID 

054027-0001-SA CAFB-M-0397-1 
054027-0002-SA CAFB-Q-0397-1 
054027-0003-TB CAFB-Q-0397-1 

Ill\ ~uanterra 
Environmental 
Services 

SAMPLE DESCRIPTION INFORMATION 
for 

U.S. Geological Survey 

I-79 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

04 MAR 97 12:45 05 MAR 97 
04 MAR 97 11:50 OS MAR 97 
04 MAR 97 11:30 OS MAR 97 
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ANALYTICAL TEST REQUESTS 
for 

Page 1 of 2 

U.S. Geological Survey 

Lab ID: Group 
054027 Code Analysis Description 

0001 - 0002 A Appendix IX Herbicides 
Prep - Herbicides by GC 
Appendix IX Herbicides 
Total Organic Halogen (TOX) 
Cyanide, Total 
Prep - Cyanide, Total 
Sulfide, Total 
Lead, Furnace AA (Total) 
Prep Total Metals, Furnace AA 
Arsenic, Furnace AA (Total) 
Prep- Arsenic, Selenium- Total, Furnace AA 
Selenium, Furnace AA (Total) 
Thallium, Furnace AA (Total) 
Mercury, Cold Vapor AA (Total) 
Prep- Mercury, Cold Vapor AA (Total) 
Cadmium,Furnace AA 
Chromium, Furnace AA (Total) 
Antimony, Furnace AA (Total) 
Silver, Furnace AA 
Polynuclear Aromatic Hydrocarbons, HPLC 
Prep - Polynuclear Aromatic Hydrocarbons by 

HPLC 
Chlorinated Pesticides and PCB's 

Appendix IX List 
Prep - Organochlorine Pesticides/PCBs by GC 

(Appendix IX) 
Chlorinated Pesticides and PCB's 

Appendix IX List 
ICP Suite: Air Force 
Prep - Total Metals, ICP 
Total Organic Carbon (TOC) 
Screen - Volatile Organics 
Semivolatile Organics 

Appendix IX List 
Prep - Semivolatile Organics by GC/MS 
Semivolatiles Library Search (30 Compound TID) 
Volatile Organics 

Appendix IX List 
Volatiles Library Search (20 Compound TID) 

0003 B Screen - Volatile Organics 
Volatile Organics 

Appendix IX List 

I-80 

Custom 
Test? 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

N 

N 

N 

N 
N 
N 
N 
N 

N 
N 
N 
N 
N 

N 
N 
N 
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Lab ID: 
054027 

Group 

ANALYTICAL TEST REQUESTS 
for 

U.S. Geological Survey 

Code Analysis Description 

{!puanterra 
Environmenral 

L'en-i<·t•s 

Page 2 of 2 

Custom 
Test? 

Volatiles Library Search (20 Compound TID) N 
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ANALYTICAL RESl.JL TS 
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Emironmenral 
Sen·ice., 

The analytical results for this project are presented in the following data tables. Each data table includes 

sample identification infonnation, 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 t: -pically the date an extraction or digestion was 

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

was perfonned. 

Data sheets contain a listing of the parameters measured i:-1 each test, the anal)'tical results and the 

Quanterra reportmg lirrut. 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 mamx on the perfonnance of the method. 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·M-0397-1 
Lab 10: 054027·0001-SA 
Matr.ix: AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1.2-Dibromo-3-chloro· 

propane (OBCP) 
1.2-Dibromoethane (EDB) 
Dibromomethane 
trans·1,4·Dichloro-2-butene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1.1-Dichloroethene 
cis-1.2-Dichloroethene 
trans-1.2-Dichloroethene 
1.2-Dichloropropane 
cis·1,3·Dichloropropene 
trans-1.3-Dichloropropene 
1.4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutyl alcohol 
Hethacrylonitrile 
Methylene chloride 
Methyl methacrylate 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

lj)'\ 
~uanterra 

Environmental 
Sen'ices 

Prepared: 06 MAR 97 
Analyzed: 07 MAR 97 

Reporting 
Limit 

20 
100 
100 
100 
10 
5.0 
5.0 
5.0 

10 
20 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
5.0 
5.0 
5.0 

10 
5.0 
5.0 
5.0 
2.5 
2.5 
5.0 
5.0 
5.0 

500 
5.0 
5.0 

20 
5.0 

200 
5.0 
5.0 
5.0 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Paul Smith 

All results and limits are corrected for dilution. 

Approved By: Kristin Shadowlight 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB·M-0397·1 
Lab 10: 054027·0001-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

4-Methyl-2-pentanone (MIBK) 
Propionitrile 
Styrene 
1.1.1.2-Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

1,2·Dichloroethane·d4 
4-Bromofluorobenzene 
Toluene-dB 

Result 

ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

Recovery 

105 
101 
100 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

IJ)' ~uanterra 

Prepared: 06 MAR 97 
Analyzed: 07 MAR 97 

Reporting 
Limit 

20 
20 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
5.0 

10 
10 
5.0 

Limits 

77·115 
87·113 
90·112 

Dilution factor is 1.0. 

ND = Not Detected 

Reported By: Paul Smith 

All results and limits are corrected for dilution. 

Approved By: Kristin Shadowlight 
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Volatiles Library Search (20 Compound TID) 
Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB-M-0397-1 
Lab 10: 054027-0001-SA 
Matrix AQUEOUS Sampled: 04 MAR 97 
Autborized: OS MAR 97 Received: OS MAR 97 

Parameter 

None Detected 

Result 

NO 

Units 

ug/L 

II)' ~uanterra 
Environmenra/ 
Sern·ce.,· 

Prepared: NA 
Analyzed: 07 MAR 97 

Reporting 
Limit 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Paul Smith 

All results and limits are corrected for dilution. 

Approved By: Kristin Shadowlight 
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Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·Q·0397·1 
Lab ID: 054027-0002-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromofonn 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorofonn 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1.2-Dibromo-3-chloro· 

propane (OBCP) 
1.2-Dibromoethane (EDB) 
Dibromomethane 
trans·1,4·Dichloro·2·butene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1,2-Dichloroethane 
1.1-Dichloroethene 
cis-1.2-Dichloroethene 
trans-1.2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1.4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutyl alcohol 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

IJ)' ~uanterra 
Emironmenta/ 
Service;, 

Prepared: 06 MAR 97 
Ana 1 yzed: 07 MAR 97 

Reporting 
Limit 

20 
100 
100 
100 
10 
5.0 
5.0 
5.0 

10 
20 
5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
5.0 
5.0 
5.0 

10 
5.0 
5.0 
5.0 
2.5 
2.5 
5.0 
5.0 
5.0 

500 
5.0 
5.0 

20 
5.0 

200 
5.0 
5.0 
5.0 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Paul Smith 

All results and limits are corrected for dilution. 

Approved By: Kristin Shadowlight 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB·Q-0397-1 
Lab 10: 054027·0002-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Autliori zed: 05 MAR 97 Received: 05 MAR 97 

Parameter 

4-Hethyl-2-pentanone CHIBK) 
Propionitrile 
Styrene 
1.1.1.2-Tetrachloroethane 
1,1,2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

1,2·0ichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

100 
98 
99 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
.t 

IJ)\ 
~uanterra 

Emiron~.) 
Senke~· 

Prepared: 06 MAR 97 
Analyzed: 07 MAR 97 

Reporting 
Limit 

20 
20 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
5.0 

10 
10 
5.0 

Limits 

n-115 
87-113 
90-112 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

ND = Not Detected 

Reported By: Paul Smith Approved By: Kristin Shadowlight 
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Volatiles Library Search (20 Compound TID) 
Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB-Q-0397·1 
Lab ID: OS4027-0002-SA 
Matrix AQUEOUS Sampled: 04 MAR 97 
Authorized: OS MAR 97 Received: OS MAR 97 . 

Parameter 

Siloxane 

Result 

5.1 

Units 

ug/L 

lj)\ 
~uanterra 

Environmental 
Service.~ 

Prepared: NA 
Analyzed: 07 MAR 97 

Reporting 
Limit 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

Reported By: Paul Smith Approved By: Kristin Shadowlight 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB-Q-0397-1 
Lab 10: 054027-0003-TB 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Authorized: OS MAR 97 Received: OS MAR 97 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone <MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Dibromochloromethane 
1.2-Dibromo-3-chloro-

propane (DBCP) 
1.2-Dibromoethane <EDB) 
Dibromomethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1.2-Dichloroethene 
1.2-Dichloropropane 
cis-1.3-Dichloropropene 
trans-1,3-Dichloropropene 
1.4-Dioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutyl alcohol 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

(}Puanterra 
Emironmenra/ 

.'•;t>fl'H.t''-

Prepared: 06 MAR 97 
Analyzed: 07 MAR 97 

Reporting 
Limit 

20 
100 
100 
100 

10 
s.o 
s.o 
s.o 

10 
20 
s.o 
s.o 
s.o 

10 
5.0 

10 
s.o 
s.o 

10 
s.o 
5.0 
5.0 

10 
5.0 
5.0 
5.0 
2.5 
2.5 
5.0 
5.0 
5.0 

500 
5.0 
5.0 

20 
5.0 

200 
5.0 
5.0 
5.0 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Paul Smith 

All results and limits are corrected for dilution. 

Approved By: Kristin Shadowlight 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB-Q-0397-1 
Lab ID: 054027-0003-TB 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

4-Methyl-2-pentanone <MIBK) 
Propionitrile 
Styrene 
1.1.1.2-Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

Surrogate 

1.2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Recovery 

102 
101 
99 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
.t 
.t 

IJ)\ 
~uanterra 

fnviro~.) 
Services 

Prepared: 06 MAR 97 
Ana 1 yzed: 07 MAR 97 

Reporting 
Limit 

20 
20 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
5.0 

10 
10 
5.0 

Limits 

77-115 
87-113 
90-112 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Paul Smith 

All results and limits are corrected for dilution. 

Approved By: Kristin Shadowlight 
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Volatiles Library Search (20 Compound TID) 
Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB-Q-0397-1 
Lab 10: 054027-0003·TB 
Matrix AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

None Detected 

Result 

NO 

Units 

ug/L 

Quanterra 

Prepared: NA 

Environmental 
~~t•n·ic L'_,. 

Ana 1 yzed: 07 MAR 97 

Reporting 
Limit 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: Paul Smith 

All results and limits are corrected for dilution. 

Approved By: Kristin Shadowlight 
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Q' 'VUanterra 
Semivolatile Organics Environmental 

Appendix IX List 
Service• 

Method 8270B 

Client Name: U.S. Geological Survey 
Client ID: CAFB-M-0397·1 
Lab ID: 054027-0001-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 Pre~ared: 10 MAR 97 
Authorized: OS MAR 97 Received: OS MAR 97 Ana yzed: 2S MAR 97 

Reporting 
Parameter Result Units Limit 

Acenaphthene NO ug/L 9.3 
Acenaphthylene NO ug/L 9.3 
Acetophenone NO ug/L 9.3 
2-Acetylaminofluorene NO ug/L 93 
4-Aminobiphenyl NO ug/L 47 
Aniline NO ug/L 9.3 
Anthracene NO ug/L 9.3 

Aramite NO ug/L 19 
Benzo(a)anthracene NO ug/L 9.3 
Benzo(b)fluoranthene NO ug/L 9.3 
Benzo(k)fluoranthene NO ug/L 9.3 
Benzo(g,h,i)perylene NO ug/L 9.3 

Benzo(a)~yrene NO ug/L 9.3 
Benzyl a coho 1 NO ug/L 9.3 
4-Bromophenyl ~henyl ether NO ug/L 9.3 

Butyl benzyl p thalate NO ug/L 9.3 
2-sec-Butyl-4,6-dinitro-phenol NO ug/L 19 
4-Chloroaniline NO ug/L 9.3 
bis(2-Chloroethoxy)methane NO ug/L 9.3 
bis(2-Chloroethyl) ether NO ug/L 9.3 
2,2'-oxYbis(1-chloropropane) NO ug/L 9.3 

4-Chloro-3-methylphenol NO ug/L 9.3 

2-Chloronaphthalene NO ug/L 9.3 

2-Chlorophenol NO ug/L 9.3 
4-Chlorophenyl phenyl ether NO ug/L 9.3 

Chrysene NO ug/L 9.3 

Dibenz(a,h)anthracene NO ug/L 9.3 

Dibenzofuran NO ug/L 9.3 

Di-n-butyl phthalate NO ug/L 9.3 

1,2-Dichlorobenzene NO ug/L 9.3 

1,3-Dichlorobenzene NO ug/L 9.3 

1,4-Dichlorobenzene NO ug/L 9.3 
3,3'-Dichlorobenzidine NO ug/L 47 

2,4-Dichlorophenol NO ug/L 9.3 

2,6-Dichlorophenol NO ug/L 9.3 

Diethyl phthalate NO ug/L 9.3 

Dimethoate NO ug/L 19 

~-Dimethylaminoazobenzene NO ug/L 19 
,12-Dimethylbenz(a)-anthracene NO ug/L 19 

3,3'-Dimethylbenzidine NO ug/L 47 
a.a-Dimethylphenethyl-amine NO ug/L 47 

Dilution factor is 0.93. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Lisa Burgesser Approved By: Audrey Corne 11 
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Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client 10: CAFB-M-0397-1 
Lab 10: 054027-0001-SA 
Matrix: AQUEOUS Sarnp 1 ed: 04 MAR 97 
Autnorized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

2.4-Dimethylphenol 
Dimethyl phthalate 
1.3-Dinitrobenzene 
4,6-Dinitro-2-methylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2-Ethylhexyl)phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1.2.3-cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Hethylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol 
3/4-Methylphenol 
Naphthalene 
1.4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Prepared: 10 MAR 97 
Analyzed: 25 MAR 97 

Reporting 
Limit 

9.3 
9.3 
9.3 

47 
47 
9.3 
9.3 
9.3 
9.3 

47 
9.3 
9.3 

93 
9.3 
9.3 
9.3 
9.3 

47 
9.3 

93 
9.3 
9.3 

19 
47 
19 
9.3 
9.3 

47 
9.3 
9.3 
9.3 

47 
9.3 
9.3 

47 
47 
47 
9.3 
9.3 

47 

Dilution factor is 0.93. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Lisa Burgesser Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client ID: CAFB·M-0397·1 
Lab ID: 054027-0001-SA 
Hatri x: AQUEOUS Samp 1 ed: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

4·Nitroquinoline·1·oxide 
N·Nitroso·di·n·butylamine 
N·Nitrosodiethylamine 
N·Nitrosodimethylamine 
N·Nitrosodiphenylamine 
N-Nitroso·di·n-propylamine 
N·Nitrosomethylethylamine 
N·Nitrosomorpholine 
N·Nitrosopiperidine 
N·Nitrosopyrrolidine 
5-Nitro·o·toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p·Phenylenediamine 
Phorate 
2·Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1.2.4.5-Tetrachloro-benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 
o·Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro·thioate 
1,3,5-Trinitrobenzene 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

~~)' ~uanterra 
Environ~.) 
Services 

Prepared: 10 MAR 97 
Analyzed: 25 MAR 97 

Reporting 
Limit 

93 
9.3 
9.3 
9.3 
9.3 
9.3 
9.3 
9.3 
9.3 
9.3 

19 
47 
9.3 

47 
47 
47 
19 
9.3 
9.3 

93 
47 
19 
19 
9.3 

19 
19 
47 
9.3 

47 
47 
9.3 
9.3 
9.3 
9.3 

47 
47 

Dilution factor is 0.93. 

ND = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Lisa Burgesser Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client 10: CAFB·M-0397·1 
Lab 10: 054027-0001-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
AuthOrized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

Surrogate 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2·Fluorophenol 
2.4.6-Tribromophenol 

Result 

Recovery 

72 
84 

103 
98 
77 
90 

Units 

t 
t 
t 
t 
t 
t 

Quanterra 
Erwiror!£mlt. ) 

~~~en·i£·t·-.. 

Prepared: 10 MAR 97 
Analyzed: 25 MAR 97 

Reporting 
Limit 

Limits 

51·104 
43·116 
33-141 
47-106 
36·108 
49·106 

Dilution factor is 0.93. All results and limits are corrected for dilution. 

Reported By: Lisa Burgesser Approved By: Audrey Cornell 
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Semivolatiles Library Search (30 Compound TID) 
Method 82708 

Client Name: U.S. Geological Survey 
Client ID: CAFB·M-0397·1 
Lab ID: 054027-0001-SA 
Matrix AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

None Detected 

Result 

NO 

Units 

ug/L 

II)~ ,:euanterra 
Environmenra/ 
Services 

Prepared: NA 
Analyzed: 25 MAR 97 

Reporting 
Limit 

Dilution factor is 0.93. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Lisa Burgesser Approved By: Audrey Cornell 
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Q\ vuanterra 
Semivolatile Organics Em'ironmental 

Appendix IX List Services 

Method 82708 

Client Name: U.S. Geological Survey 
Client ID: CAFB-Q-0397·1 
Lab 10: 054027-0002-SA 
Hatrjx: AQUEOUS Sampled: 04 MAR 97 Pre~ared: 10 MAR 97 
Authorized: OS MAR 97 Received: OS MAR 97 Ana yzed: 2S MAR 97 

Reporting 
Parameter Result Units Limit 

Acenaphthene NO ug/L 9.4 
Acenaphthylene NO ug/L 9.4 
Acetophenone NO ug/L 9.4 
2-Acetylaminofluorene NO ug/L 94 
4-Aminobiphenyl NO ug/L 47 
Aniline NO ug/L 9.4 
Anthracene NO ug/L 9.4 
Aramite NO ug/L 19 
Benzo(a)anthracene NO ug/L 9.4 
Benzo(b)fl uoranthene NO ug/L 9.4 
Benzo(k)fluoranthene NO ug/L 9.4 
Benzo(g,h,i)perylene NO ug/L 9.4 
Benzo(a)pyrene NO ug/L 9.4 
Benzyl alcohol NO ug/L 9.4 
4-Bromophenyl ~henyl ether NO ug/L 9.4 
Butyl benzyl p thalate NO ug/L 9.4 
2-sec-Butyl-4,6-dinitro-phenol NO ug/L 19 
4-Chloroaniline NO ug/L 9.4 
bis(2-Chloroethoxy)methane NO ug/L 9.4 
bis(2-Chloroethyl) ether NO ug/L 9.4 
2,2'-oxybis(1-chloropropane) NO ug/L 9.4 
4-Chloro-3-methylphenol NO ug/L 9.4 
2-Chloronaphthalene NO ug/L 9.4 
2-Chlorophenol NO ug/L 9.4 
4-Chlorophenyl phenyl ether NO ug/L 9.4 
Chrysene NO ug/L 9.4 
Oibenz(a.h)anthracene NO ug/L 9.4 
Dibenzofuran NO ug/L 9.4 
Di-n-butyl phthalate NO ug/L 9.4 
1,2-0ichlorobenzene NO ug/L 9.4 
1.3-0ichlorobenzene NO ug/L 9.4 
1,4-Dichlorobenzene NO ug/L 9.4 
3,3'-0ichlorobenzidine NO ug/L 47 
2,4-0ichlorophenol NO ug/L 9.4 
2.6-0ichlorophenol NO ug/L 9.4 
Diethyl phthalate NO ug/L 9.4 
Oimethoate NO ug/L 19 
p-Dimethylaminoazobenzene NO ug/L 19 
7,12-Dimethylbenz(a)·anthracene NO ug/L 19 
3,3'-Dimethylbenzidine NO ug/L 47 
a,a·Oimethylphenethyl-amine NO ug/L 47 

Dilution factor is 0.94. All results and limits are corrected for dilution. 

NO = Not Detected 

Reported By: Lisa Burgesser Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client 10: CAFB·Q-0397·1 
Lab 10: 054027-0002-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

2.4-Dimethylphenol 
Dimethyl phthalate 
1.3-Dinitrobenzene 
4,6·Dinitro·2·methylphenol 
2.4-Dinitrophenol 
2.4-Dinitrotoluene 
2.6-Dinitrotoluene 
Di·n-octyl phthalate 
Diphenylamine 
Disulfoton 
bis(2·Ethylhexyl)phthalate 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(l.2,3·cd)pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl methanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol · 
3/4-Methylphenol 
Naphthalene 
1,4-Naphthoquinone 
1-Naphthylamine 
2-Naphthylamine 
2·Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4 · Ni tropheno 1 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

IJ!' ~uanterra 
Em1ro~.) 
St>rvices 

Prepared: 10 MAR 97 
Analyzed: 25 MAR 97 

Reporting 
Limit 

9.4 
9.4 
9.4 

47 
47 
9.4 
9.4 
9.4 
9.4 

47 
9.4 
9.4 

94 
9.4 
9.4 
9.4 
9.4 

47 
9.4 

94 
9.4 
9.4 

19 
47 
19 
9.4 
9.4 

47 
9.4 
9.4 
9.4 

47 
9.4 
9.4 

47 
47 
47 
9.4 
9.4 

47 

Dilution factor is 0.94. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Lisa Burgesser Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX List 

Method 8270B 

Client Name: U.S. Geological Survey 
Client ID: CAFB-Q-0397-1 
Lab ID: 054027-0002-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

4-Nitroquinoline-1-oxide 
N-Nitroso-di-n-butylamine 
N·Nitrosodiethylamine 
N·Nitrosodimethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di·n-propylamine 
N-Nitrosomethylethylamine 
N-Nitrosomorpholine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
5-Nitro-o-toluidine 
Parathion 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
p-Phenylenediamine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2,4,5-Tetrachloro-benzene 
2,3,4,6-Tetrachlorophenol 
Thionazin 
a-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
0,0,0-Triethylphosphoro·thioate 
1.3.5-Trinitrobenzene 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

lj)\ 
~uanterra 

Em'iron~.) 
Service.\ 

Prepared: 10 MAR 97 
Analyzed: 25 MAR 97 

Reporting 
Limit 

94 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 
9.4 

19 
47 
9.4 

47 
47 
47 
19 
9.4 
9.4 

94 
47 
19 
19 
9.4 

19 
19 
47 
9.4 

47 
47 
9.4 
9.4 
9.4 
9.4 

47 
47 

Dilution factor is 0.94. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Lisa Burgesser Approved By: Audrey Cornell 
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Semivolatile Organics 
Appendix IX List 

Method 82708 

Client Name: U.S. Geological Survey 
Client ID: CAFB-Q-0397-1 
Lab ID: 054027-0002-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Auttlori zed: OS MAR 97 Received: OS MAR 97 

Parameter 

Surrogate 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-dS 
2-Fluorophenol 
2,4,6-Tribromophenol 

Result 

Recovery 

72 
83 
99 
98 
7S 
87 

Units 

#J)\ 
~uanterra 

Em·iron(lat)Bt. ) 
St'rvin•., 

Prepared: 10 MAR 97 
Analyzed: 2S MAR 97 

Reporting 
Limit 

Limits 

S1-104 
43-116 
33·141 
47-106 
36·108 
49·106 

Dilution factor is 0.94. All results and limits are corrected for dilution. 

Reported By: Lisa Burgesser Approved By: Audrey Cornell 
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Semivolatiles Library Search (30 Compound TID) 
Method 8270B 

Client Name: U.S. Geological Survey 
Client 10: CAFB-0-0397-1 
Lab 10: 054027-0002-SA 
Matrix AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Parameter 

None Detected 

Result 

ND 

Units 

ug/L 

IJ)' ~uanterra 
Etwironmental 

.';erl'Ice' 

Prepared: NA 
Analyzed: 25 MAR 97 

Reporting 
Limit 

Dilution factor is 0.94. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Lisa Burgesser Approved By: Audrey Cornell 
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Appendix IX Herbicides 
Method 8150 

Client Name: U.S. Geological Survey 
Client ID: CAFB-M-0397-1 
Lab ID: 054027-0001-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

IJ)'\ 
~uanterra 

Environmental 
Sen-ice.~ 

Prepared: 11 MAR 97 
Analyzed: 22 MAR 97 

Reporting 
Parameter Result Units Limit 

2.4·0 
2.4.5-TP (Silvex) 
2,4,5·T 

Surrogate 

DCM 

NO 
NO 
ND 

Recovery 

90 

ug/L 
ug/L 
ug/L 

1.1 
0.16 
0.19 

Limits 

27·121 

Dilution factor is 0.94. All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
ND = Not Detected 

Reported By: Bret Collins Approved By: Audrey Cornell 
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Appendix IX Herbicides 
Method 8150 

Client Name: U.S. Geological Survey 
Client IO: CAFB-Q-0397-1 
Lab !0: 054027-0002-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Q'uanferra 
Em'ironmental 
Services 

Prepared: 11 MAR 97 
Analyzed: 22 MAR 97 

Reporting 
Parameter Result Units Limit 

2.4-0 
2.4,5-TP (Silvex) 
2,4,5-T 

Surrogate 

DCAA 

Dilution factor is 0.95. 

NO 
NO 
NO 

Recovery 

97 

ug/L 
ug/L 
ug/L 

1.1 
0.16 
0.19 

Limits 

27-121 

All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Reported By: Bret Collins Approved By: Audrey Cornell 
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Q'\ vuanterra 
Chlorinated Pesticides and PCB's Emironmental 

Appendix IX List 
Sen·ice.~ 

Method 8080A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·M-0397·1 
Lab ID: 054027·0001-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 Pre~ared: 11 MAR 97 
Autl'lorized: OS MAR 97 Received: OS MAR 97 Ana yzed: 21 MAR 97 

Reporting 
Parameter Result Units Limit 

Aldrin NO ug/L 0.050 T 

Aroclor 1016 NO ug/L 1.0 
Aroclor 1221 NO ug/L 1.0 
Aroclor 1232 NO ug/L 1.0 
Aroclor 1242 NO ug/L 1.0 
Aroclor 1248 NO ug/L 1.0 
Aroclor 1254 NO ug/L 1.0 
Aroclor 1260 NO ug/L 1.0 
alpha·BHC NO ug/L o.oso 
beta·BHC NO ug/L 0.050 
delta·BHC NO ug/L 0.050 
gamma·BHC (Lindane) NO ug/L 0.050 
alpha-Chlordane NO ug/L o.oso 
gamma-Chlordane NO ug/L 0.050 
Chlorobenzilate NO ug/L 1.0 
4,4' ·DOD NO ug/L 0.10 
4,4' ·DOE NO ug/L 0.10 
4,4' -DDT NO ug/L 0.10 
Dial late NO ug/L 1.0 
Dieldrin NO ug/L 0.10 
Endosulfan I NO ug/L 0.050 
Endosul fan II ND ug/L 0.10 
Endosulfan sulfate NO ug/L 0.10 
Endrin NO ug/L 0.10 
Endrin aldehyde NO ug/L 0.10 
Heptachlor NO ug/L 0.050 
Heptachlor epoxide NO ug/L 0.050 
Isodrin NO ug/L 0.10 
Kepone NO ug/L 2.5 
Methoxychlor NO ug/L o.so 
Toxaphene NO ug/L 5.0 

Surrogate Recovery Limits 

Tetrachloro-m-xylene 80 % 51·103 
Dibutyl chlorendate 91 % 71·109 
Decachlorobiphenyl 107 % 50·138 

Dilution factor is 1.0. All results and limits are corrected for dilution. 

T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Reported By: Houa Vue Approved By: Audrey Cornell 
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Q' 'VUanterra 
Chlorinated Pesticides and PCB's Environmental 

Appendix IX List Services 

Method 8080A 

Client Naae: U.S. Geological Survey 
Client ID: CAFB-Q-0397-1 
Lab ID: 054027-0002-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 Pre~ared: 11 MAR 97 
Autl1ori zed: 05 MAR 97 Received: 05 MAR 97 Ana yzed: 21 MAR 97 

Reporting 
Parameter Result Units Limit 

Aldrin NO ug/L 0.048 T 
Aroclor 1016 NO ug/L 0.95 
Aroclor 1221 NO ug/L 0.95 
Aroc 1 or 1232 NO ug/L 0.95 
Aroc 1 or 1242 NO ug/L 0.95 
Aroclor 1248 NO ug/L 0.95 
Arocl or 1254 NO ug/L 0.95 
Aroclor 1260 NO ug/L 0.95 
alpha-BHC NO ug/L 0.048 
beta-BHC NO ug/L 0.048 
delta-BHC NO ug/L 0.048 
gamma-BHC (Lindane) NO ug/L 0.048 
alpha-Chlordane NO ug/L 0.048 
garrma-Chlordane NO ug/L 0.048 
Chlorobenzilate NO ug/L 0.95 
4,4' -ODD NO ug/L 0.095 
4,4' -ODE NO ug/L 0.095 
4.4' -DDT NO ug/L 0.095 
Diallate NO ug/L 0.95 
Dieldrin NO ug/L 0.095 
Endosulfan I NO ug/L 0.048 
Endosul fan II NO ug/L 0.095 
Endosulfan sulfate NO ug/L 0.095 
Endrin NO ug/L 0.095 
Endrin aldehyde NO ug/L 0.095 
Heptachlor NO ug/L 0.048 
Heptachlor epoxide NO ug/L 0.048 
Isodrin NO ug/L 0.095 
Kepone NO ug/L 2.4 
Methoxychlor NO ug/L 0.48 
Toxaphene NO ug/L 4.8 

Surrogate Recovery Limits 

Tetrachloro-m-xylene 79 % 51-103 
Dibutyl chlorendate 86 % 71-109 
Decachlorobiphenyl 99 % 50-138 

Dilution factor is 0.95. All results and limits are corrected for dilution. 

T ~ Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

Reported By: Houa Vue Approved By: Audrey Cornell 

I-105 

A-37 



I i 

Polynuclear Aromatic Hydrocarbons. HPLC 
Method 8310 

Client Name: U.S. Geological Survey 
Client ID: CAFB-H-0397·1 
Lab ID: 054027·0001-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Autt)ori zed: 05 MAR 97 Received: 05 MAR 97 

Parameter Result 

Naphthalene ND 
Acenaphthylene ND 
Acenaphthene ND 
Fluorene 0.25 
Phenanthrene ND 
Anthracene ND 
Fluoranthene ND 
Pyrene ND 
Benzo(a)anthracene ND 
Chrysene ND 
Benzo(b)fluoranthene ND 
Benzo(k) f1 uoranthene ND 
Benzo(a)pyrene ND 
Dibenz(a.h)anthracene ND 
Benzo(g,h.i)perylene ND 
Indeno(1.2.3·cd)pyrene ND 

Surrogate Recovery 

Terphenyl·d14 87 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

II}' ~uanterra 
Environmemal 

Prepared: 11 MAR 97 
Analyzed: 19 MAR 97 

Reporting 
Limit 

0.94 
0.94 
0.94 
0.19 B 
0.19 
0.094 
0.19 
0.19 
0.094 
0.19 
0.094 
0.094 
0.094 
0.19 
0.19 
0.19 

Limits 

37-123 

Dilution factor is 0.94. All results and limits are corrected for dilution. 

B = Compound is also detected in the blank. 
ND = Not Detected 

Reported By: Blake Besser Approved By: Lynn S. Calvin 
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{!Puanterra 
Polynuclear Aromatic Hydrocarbons. HPLC 

Method 8310 
Em'ironmemal 

St!rvice.\ 

Client Name: U.S. Geological 
Client ID: CAFB·Q-0397·1 
Lab ID: 054027·0002-SA 
Matrix: AQUEOUS 
Authorized: OS MAR 97 

Parameter 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Indeno(1.2.3-cd)pyrene 

Surrogate 

Terphenyl·d14 

Dilution factor is 0.95. 

ND = Not Detected 

Reported By: Blake Besser 

Survey 

Sampled: 04 MAR 97 Prepared: 11 MAR 97 
Received: OS MAR 97 Analyzed: 19 MAR 97 

Reporting 
Result Units Limit 

NO ug/L 0.9S 
NO ug/L 0.95 
NO ug/L 0.95 
NO ug/L 0.19 
NO ug/L 0.19 
NO ug/L 0.095 
NO ug/L 0.19 
NO ug/L 0.19 
NO ug/L 0.095 
NO ug/L 0.19 
NO ug/L 0.095 
NO ug/L 0.095 
NO ug/L 0.095 
NO ug/L 0.19 
ND ug/L 0.19 
ND ug/L 0.19 

Recovery Limits 

92 37·123 

All results and limits are corrected for dilution. 

Approved By: Lynn S. Calvin 
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Metals 
Total Metals 

~lient Name: U.S. Geological Survey 
Client ID: CAFB-M-0397-1 
Lab ID: 054027-0001-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Prepared: See Below 

Parameter Result Qua 1 Oil RL Units 

Antimony NO 1.0 0.010 mg/L 
Silver NO 1.0 0.00050 mg/L 
Cadmium NO 1.0 0.00050 mg/L 
Arsenic NO 1.0 0.0050 mg/L 
Chromium NO 1.0 0.0050 mg/L 
Barium 0.054 1.0 0.010 mg/L 
Beryll i urn NO 1.0 0.0020 mg/L 
Calcium 78.2 1.0 0.20 mg/L 
Cobalt NO 1.0 0.010 mg/L 
Copper NO 1.0 0.020 mg/L 
Iron 0.12 1.0 0.10 mg/L 
Lead NO 1.0 0.0050 mg/L 
Magnesium 54.5 1.0 0.20 mg/L 
Manganese 0.020 1.0 0.010 mg/L 
Mercury NO 1.0 0.00020 mg/L 
Molybdenum NO 1.0 0.020 mg/L 
Ni eke l 0.14 1.0 0.040 mg/L 
Selenium NO G 2.0 0.010 mg/L 
Sodium 41.1 1.0 5.0 mg/L 
Thallium NO 1.0 0.0050 mg/L 
Tin NO 1.0 0.10 mg/L 
Vanadium NO 1.0 0.010 mg/L 
Zinc 0.027 1.0 0.020 mg/L 

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

Q~ 'VUanterra 
Emironmental 

Sen·ices 

Received: 05 MAR 97 
Analyzed: See Below 

Test Prepared Analyzed 
Method Date Date 

7041 11 MAR 97 13 MAR 97 
7761 07 MAR 97 11 MAR 97 
7131 07 MAR 97 12 MAR 97 
7060 07 MAR 97 10 MAR 97 
7191 07 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
7421 07 MAR 97 11 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
7470 11 MAR 97 11 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
7740 07 MAR 97 11 MAR 97 
6010 11 MAR 97 13 MAR 97 
7841 07 MAR 97 11 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 

Reported By: Patrick Carroll Approved By: Richard Persichitte 
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Metals 
Total Metals 

:lient Name: U.S. Geological Survey 
Client IO: CAFB-Q-0397-1 
Lab I D: 054027-0002-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Prepared: See Below 

Parameter Result Qua 1 Oil RL Units 

Antimony NO 1.0 0.010 mg/L 
Silver NO G 1.0 0.0010 mg/L 
Cadmium NO G 1.0 0.0010 mg/L 
Arsenic NO 1.0 0.0050 mg/L 
Chromium NO 1.0 0.0050 mg/L 
Barium 0.032 1.0 0.010 mg/L 
Beryllium NO 1.0 0.0020 mg/L 
Calcium 43.1 1.0 0.20 mg/L 
Cobalt NO 1.0 0.010 mg/L 
Copper NO 1.0 0.020 mg/L 
Iron 0.11 1.0 0.10 mg/L 
Lead NO G 1.0 0.010 mg/L 
Magnesium 38.7 1.0 0.20 mg/L 
Manganese NO 1.0 0.010 mg/L 
Mercury NO 1.0 0.00020 mg/L 
Molybdenum NO 1.0 0.020 mg/L 
Nickel NO 1.0 0.040 mg/L 
Selenium 0.0063 1.0 0.0050 mg/L 
Sodium 48.7 1.0 5.0 mg/L 
Thalli urn NO 1.0 0.0050 mg/L 
Tin NO 1.0 0.10 mg/L 
Vanadium 0.022 1.0 0.010 mg/L 
Zinc NO 1.0 0.020 mg/L 

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

Q\ ~uanterra 
Em1ronmental 
.'t·n·;c~_,. 

Received: 05 MAR 97 
Analyzed: See Below 

Test Prepared Analyzed 
Method Date Date 

7041 11 MAR 97 13 MAR 97 
7761 07 MAR 97 11 MAR 97 
7131 07 MAR 97 12 MAR 97 
7060 07 MAR 97 10 MAR 97 
7191 07 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
7421 07 MAR 97 11 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
7470 11 MAR 97 11 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
7740 07 MAR 97 11 MAR 97 
6010 11 MAR 97 13 MAR 97 
7841 07 MAR 97 11 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 
6010 11 MAR 97 13 MAR 97 

Reported By: Patrick Carroll Approved By: Richard Persichitte 
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IJ)~ 
~uanterra 

General Inorganics 
Environmental 
Services 

:1 i ent Name: U.S. Geological Survey 
~1 ient ID: CAFB·M-0397 ·1 
Lab ID: 054027-0001-SA 
Matrix: AQUEOUS 
Authorized: 05 MAR 97 

Parameter Result Qual Oil 

Cyanide NO 1.0 
Sulfide, Total NO 1.0 
Total Organic 

Carbon NO 1.0 
Total Organic 

Halogen as Cl NO 1.0 

NO = Not Detected 

Reported By: Judy Lange 

Samp 1 ed: 04 MAR 97 
Prepared: See Be 1 ow 

RL Units 

0.010 mg/L 
0.050 mg/L 

1.0 mg/L 

30.0 ug/L 

Test 
Method 

9012 
376.2 

9060 

9020 

Received: 05 MAR 97 
Ana 1 yzed: See Be 1 ow 

Prepared Analyzed 
Date Date 

11 MAR 97 11 MAR 97 
NA 11 MAR 97 

NA 

NA 

19 MAR 97 

27 MAR 97 

Approved By: Roxanne Sullivan 
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Q~ 'VUanterra 
Enl'ironmenral 

General Inorganics Serl'ice_, 

':lient Name: U.S. Geological Survey 
~1 ient ID: CAFB·Q-0397·1 
Lab ID: 054027·0002-SA 
Matrix: AQUEOUS Sampled: 04 MAR 97 Received: 05 MAR 97 
Authorized: 05 MAR 97 Prepared: See Below Analyzed: See Below 

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

Cyanide NO 1.0 0.010 mg/L 9012 11 MAR 97 11 MAR 97 
Sulfide. Total NO 1.0 0.050 mg/L 376.2 NA 11 MAR 97 
Total Organic 

Carbon NO 1.0 1.0 mg/L 9060 NA 19 MAR 97 
Total Organic 

Halogen as Cl NO 1.0 30.0 ug/L 9020 NA 27 MAR 97 

NO = Not Detected 

Reported By: Judy Lange Approved By: Roxanne Sullivan 
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NARRATIVE 

IJ)'\ 
~uanterra 

Environmental 
Services 

On March 5, 1997, Quanterra Environmental Services, Denver received two aqueous samples from the 

U.S. Geological Survey. 

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

interpretation of the data. 

With the exceptions noted belo\v 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. 

Sample Receipt/Chain-of-Custodv 

The samples were analyzed for Appendix IX dioxins and furans at Quanterra·s West Sacramento, 

California laboratory. Other parameters requested for the samples will be reported separately on 

project 054027. 

A 32 ounce bottle for client sample CAFB-Q-0397-1 was broken in transit between the Denver and West 

Sacramento laboratories. A replacement sample was sent to Quanterra- West Sacramento and arrived in 

good condition. 

Dioxins and F urans 

Detection Limits for dioxins and furans are reported on a sample-specific basis and all results are recovery 

corrected per the isotope dilution technique. For an analyte reported as "Not Detected " (ND), the 

associated detection limit represents its maximum possible concentration. 

I-114 
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@uanterra 
Environmental 
Service.~ 

SA.\fPLE 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. 

Analvtical Test Reauests 

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-116 
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Lab ID Client 10 

OS403S-0001-SA CAFB-M-0397-1 
OS403S-0001-MB Method Blank 
OS403S-0002-SA CAFB-Q-0397-1 

Quanterra 
Environmental 
Services 

SAMPLE DESCRIPTION INFORMATION 
for 

U.S. Geological Survey 

I-117 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

04 MAR 97 12:4S OS MAR 97 
04 MAR 97 OS MAR 97 
04 MAR 97 11:SO OS MAR 97 

A-5 
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Lab ID: 
054035 

0001 - 0002 

Group 

ANALYTICAL TEST REQUESTS 
for 

U.S. Geological Survey 

{!!uanterra 
Environmental 
Services 

Page 1 of 1 

Code Analysis Description 
Custom 
Test? 

A Appendix IX Cl4-Cl6 Dioxins and Furans 
Prep - Low Res. Method 613 L-L Extraction for 

DioxinsjFurans 

I-118 
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ANALYTICAL RESULTS 

{J!uanterra 
Environment.1l 

Services 

The analytical results for this project are presented in the following data tables. Each data table includes 

sample identification infonnati.on., 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, v.-hen appropriate. 

Solid and \\'aste 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. 

I-119 

A-7 



Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

U.S. Geological 
CAFB-M-0397-1 
OS403S-0001-SA 
AQUEOUS 
OS MAR 97 

Sample Amt: 1.1 

Parameter 

TCDFs (total) 
PeCDFs (total) 
HxCDFs (total) 
TCDDs (tot a 1 ) 
2,3,7,8-TCDD 
PeCDDs (total) 
HxCDDs (total) 
13C-2,3,7,8-TCDF 
13C-2,3,7,8-TCDD 
13C-1,2,3,6,7,8-HxCDD 
13C-1,2,3,4,6,7,8-HpCDF 

Appendix IX Dioxins/Furans 
Low Resolution 

Survey 

Sampled: 04 MAR 97 
Received: OS MAR 97 

Result Units 

ND ng/L 
ND ng/L 
ND ng/L 
NO ng/L 
ND ng/L 
NO ng/L 
ND ng/L 
87\ ~ . ng/L 
86 - "'~ r"· .. ~.,/ ng/L 
87 \ ng/L 
93 ng/L 

lj}\ 
~uanterra 

Environmental 
Services 

Prepared: 17 MAR 97 
Analyzed: 19 MAR 97 

Reporting 
Limit 

0.78 
o.ss 
0.52 
0.38 
0.38 
1.0 
0.69 

Dilution factor is 1.0. 

ND = Not Detected 

Reported By: MBAQUERFO 

All results and limits are corrected for dilution. 

Approved By: RHRABAK 
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Client Name: 
Client ID: 
Lab 10: 
Matrix: 
Authorized: 

U.S. Geological 
CAFB-Q-0397-1 
054035-0002-SA 
AQUEOUS 
05 MAR 97 

S amp 1 e Amt : 1. 0 

Parameter 

TCDFs (total~ 
PeCDFs (tota ) 
HxCDFs (total) 
TCDDs (total) 
2,3,7,8-TCDD 
PeCDDs (total) 
HxCDDs (total) 
13C-2,3,7,8-TCDF 
13C-2,3,7,8-TCDD 
13C-1,2,3,6,7,8-HxCDD 
13C-1,2,3,4,6,7,8-HpCDF 

Appendix IX Dioxins/Furans 
Low Resolution 

Survey 

Sampled: 04 MAR 97 
Received: 05 MAR 97 

Result 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
82 
83 
83 
92 

Units 

ngjL 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 

IJ}\ 
~uanterra 

Environmental 
Services 

Prepared: 17 MAR 97 
Analyzed: 19 MAR 97 

Reporting 
Limit 

0.65 
0.56 
0.48 
0.66 
0.66 
0.94 
0.63 

Dilution factor is 1.0. 

NO = Not Detected 

Reported By: MBAQUERFO 

All results and limits are corrected for dilution. 

Approved By: RHRABAK 
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APPENDIX II 

Laboratory Quality Assurance I Quality Control Results 



DODEC LABORATORY DATA REVIEW WORKSHEET 

1.0 GENERAL INFORMATION 

Data reviewer: .¢!',.~¥. ,:-::~1 
Date of review: _LI~4P-"P'-="-'-A-v ..... z-=-~-
S ample project number: _..J~"" ....;'I_L_''?'--..47 ____ _ 

Project name: t.;#/- Utli!"' A-FP 
Sample collection date: '/o/.ar.?l.. -;- /997 
Sample matrix and number: ~~--.. ·:2- 2 0 
Type and number of samples in project: 

Environmental 
Trip blank 
Equipment blank 
Ambient blank 
MSIMSD 
Other 

2.0 DATA REPORT 

Number 

3 
I 

Date of Analytical Results Report: :;,,b.t,f;7 
Number of volumes in Raw Data Report: ?--
Raw Data Report reviewed? Yes No ..../ 

Were all analyses requested on the COC form performed by the laboratory? 
Yes __ No/ 

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

E'~B?-f?t·- ,/idW•:5/J {;.,lh-1 1'-..1//( b~ ~,hcf~ A>. ,/'JJ/uf ~fP:J-tf. 

Were y samples properly preserved upon receipt by the laboratory? 

Yes_·_ No __ 

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

II-1 



3.0 ANALYTICAL METHODS 

Analytical methods used in this project 

z 

,/ 

./ 
' 

VOC by GC/MS (SW 8240, SW ~. 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 Pt:?Sticides and PCB (SW 8080) 
Organophosphorous pesticides (SW 8140) 
Chlorinated herbicides (SW 8150) 
Dioxins and Furans (SW 8280) 
Explosives (8330) 
TOC (E415.1 or SW _296Q) 
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 GFAA (SW 7060) 
Chromium (SW 7191 or 7196) -Lead by GFAA (SW 7421) 
Mercury by CV AA (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 901 0/~ 
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 (E160.1) 
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 : /.J"i!v~r 77~/ 
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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 __ _ 

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

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

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

Inorganic analyses: Yes. __ _ No_"""'/ __ 

GF AA metals and some inorganic anions are .subject to matrix interferences 
'ind their reporting limits may be raised accordingly as required by USEPA-. 
protocols. 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 __ 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_ 

If no, list 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 

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

Did the MS/MSD meet QC acceptance criteria? Yes_ No_L 

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

comfrormance : 

~/-.Se-.~.--r~ 
~;.,.,.: 

Additional comments: 

--------------------------------------------------------------------------------------~----------.-. ,c;. 11 

-----------------------------------------------------------------
-----------------------------------------~ 11 1l' ' 

-----------------------.,....---------- -··-·-

---------------------
---~---~---.---
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QCSUMMARY 

Quanterra 
Emimnmenral 

Sen·in·s 

The Quanterra laboratories operate under a vigorous QA/QC program designed to ensure the generation of 

scienufi.cally valid. legally defensible data by monitoring every aspect of laboratory operations. Routine 

QAJQC 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 basrs. and a rigorous system of data review. 

The standard laboratory QC package is designed to: 

l. 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-l 00 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-5 
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Quanterra 
Emironmental 
Service.~ 

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 uruts. 

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 DCS 1 - Measured Concentration DCS2 

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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QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory 
S~le Number QC Matrix QC Category 

054057·0001-SA AQUEOUS 08260·5M·A 
054057·0001-MS AQUEOUS 08260·5M·A 
054057·0001-SD AQUEOUS 08260-5M·A 
054057-0002-SA AQUEOUS 08260·5M·A 
054057·0003-SA AQUEOUS 08260-SH·A 
054057·0004-TB AQUEOUS 08260-SH·A 

II-7 

IJ)~ 
~uanterra 

QC Lot Number 
(DCS) 

11 MAR 97-Z 
11 MAR 97-Z 
11 MAR 97-Z 
11 MAR 97-Z 
11 MAR 97-Z 
11 MAR 97·Z 

Environmental 
~ervices 

QC Run Number 
(SCS/BLANK) 

11 MAR 97-Z 
11 MAR 97-Z 
11 MAR 97-Z 
11 MAR 97-Z 
11 MAR 97-Z 
11 MAR 97·Z 
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DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC/HS 
Project: 054057 

CateQQry: Q8260·5H-A Volatile Organics 
Hatri x: AQUEOUS 
QC Lot: 11 MAR 97-Z 
Concentration Units: ug/L 

Analyte Spiked 

1.1-Dichloroethene 50.0 
Trichloroethene 50.0 
Benzene 50.0 
Toluene 50.0 
Chlorobenzene 50.0 

Surrogate Spiked 

1.2-Dichloroethane-d4 50.0 
4-Bromofluorobenzene 50.0 
Toluene-dB 50.0 

Concentration 
Measured 

DCS1 Qual DCS2 Qual 

52.2 51.8 
55.2 54.6 
54.2 53.7 
54.7 55.9 
54.0 54.8 

Concentration 
Measured 

DCS1 Qual DCS2 Qual 

49.0 48.8 
53.3 53.2 
53.2 54.6 

AVG 

52.0 
54.9 
54.0 
55.3 
54.4 

{!!uanterra 
Environmenral 
Sen·ice., 

Date Analyzed: 11 MAR 97 

Accuracy 
Average(%) 

DCS Limits 

Precision 
(RPD) 

DCS Limit 

104 80-132 0.77 20 
110 85-112 1.1 20 
108 83-121 0.93 20 
111 85-120 2.2 20 
109 90-113 1.5 20 

Accuracy 
Average(%) 

DCS Limits 

98 77-115 
107 87-113 
108 90-112 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Analyte 

Category: Q8260·5H·A 
Hatri x: AQUEOUS 

Concentration 
Spiked Measured 

QC Lot: 11 MAR 97-Z QC Run: 11 MAR 97-Z 
Concentration Units: ug/L 

1.2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

50.0 
50.0 
50.0 

48.4 
52.6 
53.7 

lj)\ 
~uanterra 

Accuracy(%) 
SCS Limits 

97 77-115 
105 87-113 
107 90-112 

Environmental 
Services 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Sen·ices 

METHOD BLANK REPORT 
Volatile Organics by GC/HS 

Reporting 
Analyte Result Units Limit 

Test: Q8260-AP9-5ML-AP 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-Z QC Run: 11 MAR 97-Z 

Acetone 2.0 ug/L 20 J 
Acetonitrile NO ug/L 100 
Acrolein NO ug/L 100 
Acrylonitrile 1.4 ug/L 100 J 
Allyl chloride NO ug/L 10 
Benzene NO ug/L 5.0 
Bromodichloromethane NO ug/L 5.0 
Bromofonn NO ug/L 5.0 
Bromomethane NO ug/L 10 
2-Butanone (MEK) NO ug/L 20 
Carbon disulfide NO ug/L 5.0 
Carbon tetrachloride NO ug/L 5.0 
Chlorobenzene NO ug/L 5.0 
Chloroethane NO ug/L 10 
Chlorofonn NO ug/L 5.0 
Chloromethane NO ug/L 10 
Chloroprene NO ug/L 5.0 
Dibromochloromethane NO ug/L 5.0 
1.2-Dibromo-3-chloro-

propane (OBCP) NO ug/L 10 
1.2-0ibromoethane (E08) NO ug/L 5.0 
Oibromomethane NO ug/L 5.0 
trans-1.4-0ichloro-2-butene NO ug/L 5.0 
Dichlorodifluoromethane NO ug/L 10 
1.1-Dichloroethane NO ug/L 5.0 
1,2-Dichloroethane NO ug/L 5.0 
1.1-Dichloroethene NO ug/L 5.0 
cis-1.2-Dichloroethene ND ug/L 2.5 
trans-1.2-Dichloroethene ND ug/L 2.5 
1,2-Dichloro~ropane ND ug/L 5.0 
cis-1,3-Dich oropropene ND ug/L 5.0 
trans-1,3-Dichloropropene ND ug/L 5.0 
1.4-Dioxane ND ug/L 500 
Ethyl benzene ND ug/L 5.0 
Ethyl methacrylate ND ug/L 5.0 
2-Hexanone ND ug/L 20 
lodomethane NO ug/L 5.0 
Isobutyl alcohol ND ug/L 200 
Hethacrylonitrile ND ug/L 5.0 
Methylene chloride ND ug/L 5.0 
Methyl methacrylate NO ug/L 5.0 

J = Result is detected below the reporting limit or is an 
estimated concentration. 
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METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8260-AP9-5ML-AP 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-Z QC Run: 11 MAR 97-Z 

4-Methyl-2-pentanone 
(MIBK) NO ug/L 20 

Propionitrile NO ug/L 20 
Styrene NO ug/L 5.0 
1.1.1,2-Tetrachloroethane NO ug/L 5.0 
1.1.2.2-Tetrachloroethane NO ug/L 5.0 
Tetrachloroethene NO ug/L 5.0 
Toluene NO ug/L 5.0 
1.1.1-Trichloroethane NO ug/L 5.0 
1.1.2-Trichloroethane NO ug/L 5.0 
Trichloroethene NO ug/L 5.0 
Trichlorofluoromethane NO ug/L 10 
1.2.3-Trichloropropane NO ug/L 5.0 
Vinyl acetate NO ug/L 10 
Vinyl chloride NO ug/L 10 
Xylenes (total) NO ug/L 5.0 

Test: 08260 · AP9 · 5ML · AP 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-Z QC Run: 11 MAR 97-Z 

Acetone 2.0 ug/L 20 J 
Acetonitrile NO ug/L 100 
Acrolein NO ug/L 100 
Acrylonitrile 1.4 ug/L 100 J 
Allyl chloride NO ug/L 10 
Benzene NO ug/L 5.0 
Bromodichloromethane NO ug/L 5.0 
Bromofonn NO ug/L 5.0 
Bromomethane NO ug/L 10 
2-Butanone (MEK) NO ug/L 20 
Carbon disulfide NO ug/L 5.0 
Carbon tetrachloride NO ug/L 5.0 
Chlorobenzene NO ug/L 5.0 
Chloroethane NO ug/L 10 
Chlorofonn NO ug/L 5.0 
Chloromethane NO ug/L 10 
Chloroprene NO ug/L 5.0 
Oibromochloromethane NO ug/L 5.0 
1.2-0ibromo-3-chloro-

propane (OBCP) NO ug/L 10 

J = Result is detected below the reporting limit or is an 
estimated concentration. 
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METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte Result Units 
Reporting 

Limit 

Test: 08260-AP9 · SML-AP 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-Z QC Run: 11 MAR 97-Z 

1,2-0ibromoethane (EOB) NO ug/L 5.0 
Oibromomethane NO ug/L 5.0 
trans-1,4-0ichloro-2-butene NO ug/L 5.0 
Oichlorodifluoromethane NO ug/L 10 
1.1-0ichloroethane NO ug/L 5.0 
1.2-0ichloroethane NO ug/L 5.0 
1.1-0ichloroethene NO ug/L 5.0 
trans-1,2-0ichloroethene NO ug/L 2.5 
1.2-0ichloroethene 

(total) NO ug/L 5.0 
1.2-0ichloro~ropane NO ug/L 5.0 
cis-1,3-0ich oropropene NO ug/L 5.0 
trans-1.3-0ichloropropene NO ug/L 5.0 
1.4-0ioxane NO ug/L 500 
Ethyl benzene NO ug/L 5.0 
Ethyl methacrylate NO ug/L 5.0 
2-Hexanone NO ug/L 20 
Iodomethane NO ug/L 5.0 
Isobutyl alcohol NO ug/L 200 
Hethacrylonitrile NO ug/L 5.0 
Methylene chloride NO ug/L 5.0 
Methyl methacrylate NO ug/L 5.0 
4-Methyl-2-pentanone 

(MIBK) NO ug/L 20 
Propionitrile NO ug/L 20 
Styrene NO ug/L 5.0 
1.1.1.2-Tetrachloroethane NO ug/L 5.0 
1.1,2,2-Tetrachloroethane NO ug/L 5.0 
Tetrachloroethene NO ug/L 5.0 
Toluene NO ug/L 5.0 
1.1.1-Trichloroethane NO ug/L 5.0 
1,1,2-Trichloroethane NO ug/L 5.0 
Trichloroethene NO ug/L 5.0 
Trichlorofluoromethane NO ug/L 10 
1.2.3-Trichloropropane NO ug/L 5.0 
Vinyl acetate NO ug/L 10 
Vinyl chloride NO ug/L 10 
Xylenes (total) NO ug/L 5.0 
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METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Analyte Result 

Test: Q8260-AP9-5ML·AP 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-Z QC Run: 11 MAR 97-Z 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromofonn 
Bromomethane 
2-Butanone <MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chlorofonn 
Chloromethane 
Chloroprene 
Oibromochloromethane 
1.2-0ibromo-3-chloro-

propane (OBCP) 
1.2-0ibromoethane (EOB) 
Oibromomethane 
trans-1.4-0ichloro-2-butene 
Oichlorodifluoromethane 
1.1-0ichloroethane 
1.2-0ichloroethane 
1.1-0ichloroethene 
cis-1.2-0ichloroethene 
trans-1.2-0ichloroethene 
1.2-0ichloropropane 
cis-1,3-0ichloropropene 
trans-1.3-0ichloropropene 
1.4-0ioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutyl alcohol 
Methacrylonitrile 
Methylene chloride 
Methyl methacrylate 

2.0 
NO 
NO 

1.4 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

J = Result is detected below the reporting limit or is an 
estimated concentration. 
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Reporting 
Limit 

20 
100 
100 
100 
10 

5.0 
5.0 
5.0 

10 
20 

5.0 
5.0 
5.0 

10 
5.0 

10 
5.0 
5.0 

10 
5.0 
5.0 
5.0 

10 
5.0 
5.0 
5.0 
2.5 
2.5 
5.0 
5.0 
5.0 
500 
5.0 
5.0 

20 
5.0 
200 
5.0 
5.0 
5.0 

J 

J 
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METHOD BLANK REPORT 
Volatile Organics by GC/HS (cont.) 

Analyte Result 

. 
Test: Q8260-AP9-5HL·AP 
Hatri x: AQUEOUS 
QC Lot: 11 MAR 97-Z QC Run: 11 MAR 97-Z 

4-Hethyl-2-pentanone 
CHIBK) 

Propionitrile 
Styrene 
1.1.1.2-Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

II-14 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

IJ)'\ 
~uanterra 

Reporting 
Limit 

20 
20 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

10 
5.0 

10 
10 

5.0 

Emimnmt•ncai 
Service~ 
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1ATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
/olatile Organics by GC/MS 
Project: 054057 

Category: Q8260-5M-A Volatile Organics 
Matrix:. AQUEOUS 
Sample: 054057-0001 
MS Run: 11 MAR 97-Z 
Units: ug/L 

Concentration 

Analyte 

1.1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

Surrogates 

Sample 
Result 

NO 
NO 
NO 
NO 
NO 

1.2-Dichloroethane-d4 97.9 
4-Bromofluorobenzene 110 
Toluene-dB 107 

NO = Not Detected 

MS 
Result 

49.8 
53.9 
53.0 
54.1 
53.8 

%Recovery 

98.3 
106 
107 

MSD 
Result 

47.8 
54.0 
52.6 
52.0 
53.7 

97.7 
111 
104 

(/puanferra 
Environmental 

Services 

Amount t Recov. RPD 
Spiked Recovery Accep. RPD Accept 

MS MSD MS MSD Limits MS-MSD Limits 

50.0 50.0 100 96 80-132 4.1 20 
50.0 50.0 108 108 85-112 0.1 20 
50.0 50.0 106 105 83-121 0.7 20 
50.0 50.0 108 104 85-120 4.1 20 
50.0 50.0 108 107 90-113 0.2 20 

Rec. Accept. Limits 

n-115 
87-113 
90-112 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC/HS 

Laboratory 
S~le Number 

054057-0001-SA 
054057-0001-MS 
054057·0001-SD 
054057-0002-SA 
054057-0003-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

08270-A 
08270-A 
08270-A 
08270-A 
08270-A 

II-16 

IJ)'\ 
~uanterra 

QC Lot Nllli>er 
<DCS) 

12 MAR 97·02 
12 MAR 97·02 
12 MAR 97·02 
12 MAR 97·02 
12 MAR 97·02 

Em7ronmental 
Services 

QC Run Number 
CSCS/BLANK) 

12 MAR 97·02 
12 MAR 97-02 
12 MAR 97·02 
12 MAR 97·02 
12 MAR 97-02 
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DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/MS 
Project: 054057 

Category: 08270-A Acid. Base and Neutrals by GC/MS. 
Matri~: AQUEOUS 
QC Lot: 12 MAR 97-02 
Concentration Units: ug/L 

Analyte Spiked 

Phenol 150 
2-Chloro~henol 150 
1.4-Dich orobenzene 100 
N-Nitroso-di-

n-propylamine 100 
1.2,4-Trichlorobenzene 100 
4-Chloro-3-methylphenol 150 
Acenaphthene 100 
4-Nitrophenol 150 
2.4-Dinitrotoluene 100 
Pentachlorophenol 150 
Pyrene 100 

Surrogate Spiked 

Nitrobenzene-d5 100 
2-Fluorobiphenyl 100 
Ter~henyl-d14 100 
2- F uoropheno 1 150 
Phenol-d5 150 
2.4.6-Tribromophenol 150 

Concentration 
Measured 

DCS1 Qual DCS2 Qual 

128 118 
112 104 

70.2 59.7 

79.1 76.8 
70.9 61.2 

120 114 
77.6 72.7 
81.2 79.8 
73.6 64.2 
105 93.2 

88.7 87.2 

Concentration 
Measured 

DCS1 Qual DCS2 Qual 

76.4 74.1 
68.8 66.2 
81.0 82.0 

106 99.8 
138 134 
116 112 

AVG 

123 
108 

65.0 

78.0 
66.0 
117 

75.2 
80.5 
68.9 
99.1 
88.0 

Quanterra 
Environmenral 

.'i<'rvices 

Date Analyzed: 18 MAR 97 

Accuracy Precision 
Average{%) CRPD) 

DCS Limits DCS Limit 

82 45-105 8.1 20 
72 52-107 7.4 22 
65 20-124 16 27 

78 52-108 3.0 20 
66 44-142 15 27 
78 22-147 5.1 20 
75 47-145 6.5 20 
54 42-115 1.7 32 
69 55-116 14 21 
66 14-176 12 30 
88 56-120 1.7 20 

Accuracy 
Average{%) 

DCS Limits 

75 51-104 
68 43-116 
82 33-141 
69 36-108 
91 47-106 
76 49-106 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/HS 

Analyte 

Category: 08270-A 
Hatri x: AQUEOUS 

Concentration 
Spiked Measured 

QC Lot: 12 MAR 97-02 QC Run: 12 MAR 97-02 
Concentration Units: ug/L 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
2- Fl uoropheno 1 
Phenol-d5 
2.4,6-Tribromophenol 

100 
100 
100 
150 
150 
150 

66.9 
60.7 
80.1 

101 
119 
102 

{!!uanterra 

Accuracy(%) 
SCS Limits 

67 51-104 
61 43-116 
80 33-141 
67 36-108 
79 47-106 
68 49-106 

Em·ironmenral 
Sen·in·.~ 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Environmental 
Service., 

METHOD BLANK REPORT 
Semivolatile Organics by GC/MS 

Reporting 
Analyte Result Units Limit 

Test: Q8270-AP9-3520-A 
Matrix: AQUEOUS 
QC Lot: 12 MAR 97-02 QC Run: 12 MAR 97-02 

Acenaphthene NO ug/L 10 
Acenaphthylene NO ug/L 10 
Acetophenone NO ug/L 10 
2-Acetylaminofluorene NO ug/L 100 
4-Aminobiphenyl NO ug/L 50 
Aniline NO ug/L 10 
Anthracene NO ug/L 10 
Aramite NO ug/L 20 
Benzo(a)anthracene NO ug/L 10 
Benzo(b)fluoranthene NO ug/L 10 
Benzo(k)fluoranthene NO ug/L 10 
Benzo(g,h,i)perylene NO ug/L 10 
Benzo(a)~yrene NO ug/L 10 
Benzyl a cohol NO ug/L 10 
4-Bromo~henyl 

pheny ether NO ug/L 10 
Butyl benzyl phthalate NO ug/L 10 
2-sec-Butyl-4,6-dinitro-

phenol NO ug/L 20 
4-Chloroaniline NO ug/L 10 
bis(2-Chloroethoxy) 

methane NO ug/L 10 
bis(2-Chloroethyl) ether NO ug/L 10 
2,2'-oxybis(1-chloropropane) NO ug/L 10 
4-Chloro-3-methylphenol NO ug/L 10 
2-Chloronaphthalene NO ug/L 10 
2-Chlorophenol NO ug/L 10 
4-Chlorophenyl 

phenyl ether NO ug/L 10 
Chrysene NO ug/L 10 
Dibenz(a,h)anthracene NO ug/L 10 
Dibenzofuran NO ug/L 10 
Di-n-butyl phthalate NO ug/L 10 
1.2-Dichlorobenzene NO ug/L 10 
1,3-Dichlorobenzene NO ug/L 10 
1.4-Dichlorobenzene NO ug/L 10 
3,3'-Dichlorobenzidine NO ug/L 50 
2,4-Dichlorophenol NO ug/L 10 
2.6-Dichlorophenol NO ug/L 10 
Diethyl phthalate NO ug/L 10 
Dimethoate NO ug/L 20 
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Q' .,uanterra 
Environmenra/ 
Service., 

METHOD BLANK REPORT 
Semivolatile Organics by GC/HS (cont.) 

Analyte Result Units 
Reporting 

Limit 

Test: Q8270-AP9-3520-A 
Matrix: AQUEOUS 
OC Lot: 12 HAR 97-02 QC Run: 12 HAR 97-02 

~-Dimethylaminoazobenzene ND ug/L 20 
,12-Dimethylbenz(a)-
anthracene ND ug/L 20 

3,3'-Dimethylbenzidine ND ug/L 50 
a.a-Dimethylphenethyl-

amine NO ug/L 50 
2.4-0imethyl~henol NO ug/L 10 
Dimethyl pht alate NO ug/L 10 
1,3-0initrobenzene NO ug/L 10 
4,6-0initro-

2-methylphenol NO ug/L 50 
2.4-0initrophenol NO ug/L 50 
2.4-0initrotoluene NO ug/L 10 
2,6-0initrotoluene NO ug/L 10 
Di-n-octyl phthalate NO ug/L 10 
Diphenylamine ND ug/L 10 
Disulfoton ND ug/L 50 
bis(2-Ethylhexyl) 

~hthalate ND ug/L 10 
Et yl methanesulfonate ND ug/L 10 
Famphur ND ug/L 100 
Fluoranthene ND ug/L 10 
Fluorene NO ug/L 10 
Hexachlorobenzene NO ug/L 10 
Hexachlorobutadiene ND ug/L 10 
Hexachlorocyclopentadiene ND ug/L 50 
Hexachloroethane ND ug/L 10 
Hexachlorophene ND ug/L 
Hexachloropropene ND ug/L 100 
Indeno(1,2,3-cd)pyrene ND ug/L 10 
Isophorone ND ug/L 10 
Isosafrole ND ug/L 20 
Hetha~yrilene ND ug/L 50 
3-Het ylcholanthrene NO ug/L 20 
Methyl methanesulfonate ND ug/L 10 
2-Hethylnaphthalene ND ug/L 10 
Methyl farathion ND ug/L 50 
2-Methy pheno 1 NO ug/L 10 
3/4-Methylphenol ND ug/l 10 
Naphthalene ND ug/L 10 
1,4-Naphthoquinone NO ug/L 50 
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~uanterra Q' 
Em·ironmencal 
Service~ 

METHOD BLANK REPORT 
Semivolatile Organics by GC/HS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8270-AP9-3520-A 
Matrix: AQUEOUS 
QC Lot: 12 MAR 97-02 QC Run: 12 MAR 97·02 

1-Naphthylamine NO ug/L 10 
2-Naphthylamine NO ug/L 10 
2-Nitroaniline NO ug/L 50 
3-Nitroaniline NO ug/L 50 
4-Nitroaniline ND ug/L 50 
Nitrobenzene ND ug/L 10 
2-Nitrophenol ND ug/L 10 
4-Nitrophenol ND ug/L 50 
4-Nitroquinoline-1-oxide ND ug/L 100 
N-Nitroso-di·n-butylamine NO ug/L 10 
N-Nitrosodiethylamine NO ug/L 10 
N-Nitrosodimethylamine NO ug/L 10 
N-Nitrosodiphenylamine NO ug/L 10 
N·Nitroso-di· 

n-propylamine ND ug/L 10 
N·Nitrosomethylethylamine ND ug/L 10 
N·Nitrosomorpholine ND ug/L 10 
N·Nitrosopiperidine NO ug/L 10 
N-Nitrosopyrrolidine ND ug/L 10 
5-Nitro-o-toluidine NO ug/L 20 
Parathion ND ug/L 50 
Pentachlorobenzene NO ug/L 10 
Pentachloroethane NO ug/L 50 
Pentachloronitrobenzene NO ug/L 50 
Pentachlorophenol NO ug/L 50 
Phenacetin NO ug/L 20 
Phenanthrene NO ug/L 10 
Phenol NO ug/L 10 
p-Phenylenediamine NO ug/L 100 
Phorate NO ug/L 50 
2-Picoline NO ug/L 20 
Pronamide NO ug/L 20 
Pyrene NO ug/L 10 
Pyridine NO ug/L 20 
Safrole NO ug/L 20 
Sulfotepp NO ug/L 50 
1,2,4,5-Tetrachloro-

benzene NO ug/L 10 
2,3,4,6-Tetrachlorophenol NO ug/L 50 
Thionazin NO ug/L 50 
a-Toluidine NO ug/L 10 
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'VUanterra Q' 
Environmental 
Services 

METHOD BLANK REPORT 
Semivolatile Organics by GC/HS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8270·AP9·3520·A 
Matrix: AQUEOUS 
QC Lot: 12 MAR 97·02 QC Run: 12 MAR 97-02 

1.2.4-Trichlorobenzene NO ug/L 10 
2,4,5-Trichlorophenol NO ug/L 10 
2,4,6-Trichloro~henol NO ug/L 10 
0,0,0-Triethylp osphoro· 

thioate NO ug/L 50 
1,3,5-Trinitrobenzene NO ug/L 50 

Test: Q8270·AP9·3520·A 
Matrix: AQUEOUS 
QC Lot: 12 MAR 97·02 QC Run: 12 MAR 97-02 

Acenaphthene NO ug/L 10 
Acenaphthylene NO ug/L 10 
Acetophenone NO ug/L 10 
2-Acetylaminofluorene NO ug/L 100 
4-Aminobiphenyl NO ug/L 50 
Aniline NO ug/L 10 
Anthracene NO ug/L 10 
Aramite NO ug/L 20 
Benzo(a)anthracene NO ug/L 10 
Benzo(b)fluoranthene NO ug/L 10 
Benzo(k)fluoranthene NO ug/L 10 
Benzo(g,h,i)perylene NO ug/L 10 
Benzo(a)~yrene NO ug/L 10 
Benzyl a cohol NO ug/L 10 
4 ·Bromo~henyl 

pheny ether NO ug/L 10 
Butyl benzyl phthalate NO ug/L 10 
2-sec-Butyl-4,6-dinitro· 

phenol NO ug/L 20 
4-Chloroaniline NO ug/L 10 
bis(2·Chloroethoxy) 

methane NO ug/L 10 
bis(2·Chloroethyl) ether NO ug/L 10 
2,2'·oxybis(1·chloropropane) NO ug/L 10 
4·Chloro·3·methylphenol NO ug/L 10 
2·Chloronaphthalene NO ug/L 10 
2-Chlorophenol NO ug/L 10 
4-Chlorophenyl ug/L phenyl ether NO 10 
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Q~ 'VUanterra 
Environmental 

8ervice., 

METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8270·AP9·3S20·A 
Matrix: AQUEOUS 
QC Lot: 12 MAR 97·02 QC Run: 12 MAR 97·02 

Chrysene ND ug/L 10 
Dibenz(a.h)anthracene ND ug/L 10 
Dibenzofuran ND ug/L 10 
Di·n·butyl phthalate ND ug/L 10 
1.2·Dichlorobenzene ND ug/L 10 
1.3·Dichlorobenzene ND ug/L 10 
1.4·Dichlorobenzene ND ug/L 10 
3,3'·Dichlorobenzidine ND ug/L so 
2.4·Dichlorophenol ND ug/L 10 
2.6·Dichlorophenol ND ug/L 10 
Diethyl phthalate ND ug/L 10 
Dimethoate ND ug/L 20 
~-Dimethylaminoazobenzene ND ug/L 20 
.12·Dimethylbenz(a)· 
anthracene ND ug/L 20 

3,3'·Dimethylbenzidine ND ug/L so 
a.a·Dimethylphenethyl· 

amine ND ug/L so 
2.4-Dimethyl~henol ND ug/L 10 
Dimethyl pht alate ND ug/L 10 
1.3-Dinitrobenzene ND ug/L 10 
4,6-Dinitro· 

2-methylphenol ND ug/L 50 
2.4-Dinitrophenol ND ug/L 50 
2.4-Dinitrotoluene ND ug/L 10 
2.6-Dinitrotoluene NO ug/L 10 
Di·n·octyl phthalate NO ug/L 10 
Diphenylamine ND ug/L 10 
Disulfoton ND ug/L 50 
bis(2·Ethylhexyl) 

~hthalate NO ug/L 10 
Et yl methanesulfonate NO ug/L 10 
Famphur NO ug/L 100 
Fluoranthene ND ug/L 10 
Fluorene NO ug/L 10 
Hexachlorobenzene NO ug/L 10 
Hexachlorobutadiene NO ug/L 10 
Hexachlorocyclopentadiene NO ug/L 50 
Hexachloroethane NO ug/L 10 
Hexachlorophene NO ug/L 
Hexachloropropene NO ug/L 100 
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Q' 'VUanterra 
Environmental 
Services 

METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8270-AP9-3520-A 
Matrix: AQUEOUS 
QC Lot: 12 MAR 97-02 QC Run: 12 MAR 97-02 

Indeno(1.2.3-cd)pyrene NO ug/L 10 
Isophorone NO ug/L 10 
Isosafrole NO ug/L 20 
Metha~yrilene NO ug/L 50 
3-Met ylcholanthrene NO ug/L 20 
Methyl methanesulfonate NO ug/L 10 
2-Hethylnaphthalene NO ug/L 10 
Methyl ~arathion NO ug/L 50 
2-Hethy phenol NO ug/L 10 
3/4-Hethylphenol NO ug/L 10 
Naphthalene NO ug/L 10 
1.4-Naphthoquinone NO ug/L 50 
1-Naphthylamine NO ug/L 10 
2-Naphthylamine NO ug/L 10 
2-Nitroaniline NO ug/L 50 
3-Nitroaniline NO ug/L 50 
4-Nitroaniline NO ug/L 50 
Nitrobenzene NO ug/L 10 
2-Nitrophenol NO ug/L 10 
4-Nitrophenol NO ug/L 50 
4-Nitroquinoline-1-oxide NO ug/L 100 
N-Nitroso-di-n-butylamine NO ug/L 10 
N-Nitrosodiethylamine NO ug/L 10 
N-Nitrosodimethylamine NO ug/L 10 
N-Nitrosodiphenylamine NO ug/L 10 
N-Nitroso-di-

n-propylamine NO ug/L 10 
N-Nitrosomethylethylamine NO ug/L 10 
N-Nitrosomorpholine NO ug/L 10 
N-Nitrosopiperidine NO ug/L 10 
N-Nitrosopyrrolidine NO ug/L 10 
5-Nitro-o-toluidine NO ug/L 20 
Parathion NO ug/L 50 
Pentachlorobenzene NO ug/L 10 
Pentachloroethane NO ug/L 50 
Pentachloronitrobenzene NO ug/L 50 
Pentachlorophenol NO ug/L 50 
Phenacetin NO ug/L 20 
Phenanthrene NO ug/L 10 
Phenol NO ug/L 10 
p-Phenylenediamine NO ug/L 100 
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METHOD BLANK REPORT 
Semivolatile Organics by GC/MS (cont.) 

Analyte Result 

Test: Q8270-AP9-3520-A 
Matrix: AQUEOUS 
QC Lot: 12 HAR 97-02 QC Run: 12 HAR 97-02 

Phorate NO 
2-Picoline NO 
Pronamide NO 
Pyrene NO 
Pyridine NO 
Safrole NO 
Sulfotepp NO 
1.2.4.5-Tetrachloro-

benzene NO 
2,3,4,6-Tetrachlorophenol NO 
Thionazin NO 
a-Toluidine NO 
1.2.4-Trichlorobenzene NO 
2,4,5-Trichlorophenol NO 
2,4,6-Trichlorophenol NO 
0,0,0-Triethylphosphoro-

thioate NO 
1,3,5-Trinitrobenzene NO 

II-25 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

#j)\ 
~uanferra 

Reporting 
Limit 

50 
20 
20 
10 
20 
20 
so 
10 
50 
so 
10 
10 
10 
10 

so 
so 

Environmental 
Service~ 
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Q~ rvuanterra 
Environmental 
Serl'ices 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Semivolatile Organics by GC/MS 
Project: 054057 

Category: Q8270·A Acid, Base and Neutrals by GC/HS. 
Matrix: AQUEOUS 
Sample: 054057-0001 
MS Run: 12 HAR 97·02 
Units: ug/L 

Concentration 
Amount % Recov. RPO 

Sample HS HSD Spiked Recovery Accep. RPD Accept 
Analyte Result Result Result HS HSD HS HSO Limits HS·HSO Limits 

Phenol ND 118 136 142 144 83 94 45·105 12 20 
2-Chloro~henol ND 100 115 142 144 71 80 52·107 12 22 
1,4-Dich orobenzene ND 57.4 66.5 94.8 96.2 61 69 20·124 13 27 
N·Nitroso·di· 
n-propylamine ND 76.6 89.1 94.8 96.2 81 93 52·108 14 20 

1,2,4· 
Trichlorobenzene ND 57.9 64.3 94.8 96.2 61 67 44·142 9.0 27 

4-Chloro-3· 
methyl phenol ND 101 115 142 144 71 80 22·147 11 20 

Acenaphthene NO 66.1 75.2 94.8 96.2 70 78 47·145 11 20 
4-Nitrophenol NO 85.7 105 142 144 60 73 42·115 19 32 
2,4-Dinitrotoluene ND 66.6 78.7 94.8 96.2 70 82 55·116 15 21 
Pentachlorophenol ND 86.1 104 142 144 61 72 14·176 18 30 
Pyrene ND 76.4 86.8 94.8 96.2 81 90 56·120 11 20 

Surrogates %Recovery Rec. Accept. Limits 

Nitrobenzene-d5 75.2 75.6 83.8 51·104 
2-Fluorobiphenyl 65.4 62.4 70.0 43-116 
Ter~henyl-d14 80.3 75.9 85.5 33-141 
2-F uorophenol 70.8 65.9 75.8 36-108 
Phenol·d5 89.4 94.2 104 47-106 
2,4,6-Tribromophenol 73.0 66.6 78.4 49·106 

ND = Not Detected 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC 

Laboratory 
Samp 1 e Number QC Matrix QC Category . 
054057-0001-SA AQUEOUS 615-A 
054057-0001-SA AQUEOUS 8080-A 
054057-0001-HS AQUEOUS 615-A 
054057-0001-HS AQUEOUS 8080-A 
054057-0001-SD AQUEOUS 615-A 
054057-0001-SD AQUEOUS 8080-A 
054057-0002-SA AQUEOUS 615-A 
054057-0002-SA AQUEOUS 8080-A 
054057-0003-SA AQUEOUS 615-A 
054057-0003-SA AQUEOUS 8080-A 

II-27 

IJ)'\ 
~uanterra 

QC Lot Nl.lllber 
(DCS) 

11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 

Em"ironmenral 
Serrice,,-

QC Run Number 
(SCS/Bl.ANK) 

11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
11 MAR 97-01 
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Q' vuanterra 
Environmenral 
Service.~ 

DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

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

DCS1 DCS2 AVG DCS Limits DCS Limits 

Category: 615·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·01 
Concentration Units: ug/L 

2.4-D 5.00 3.44 3.97 3.70 74 23·114 14 27 
2.4.5-TP (Silvex) 1.00 0.764 0.854 0.809 81 26·124 11 31 
2,4,5-T 1.00 0.741 0.808 0.774 77 26·127 8.7 29 

Category: 8080·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·01 
Concentration Units: ug/L 

gamma·BHC (Lindane) 0.200 0.196 0.208 0.202 101 76·122 5.9 15 
Heptachlor 0.200 0.186 0.197 0.192 96 69·125 5.7 15 
Aldrin 0.200 0.172 0.179 0.176 88 64·116 4.0 17 
Dieldrin 0.500 0.443 0.470 0.456 91 74·107 5.9 15 
Endrin 0.500 0.505 0.534 0.520 104 72·118 5.6 15 
4,4' ·DDT 0.500 0.472 0.504 0.488 98 74·117 6.6 15 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Analyte 

' 
Category: 615-A 
Matrix: AOOEOUS 
QC Lot: 11 MAR 97-01 QC Run: 
Concentration Units: ug/L 

DCAA 

Category: 8080-A 
Matrix: AOOEOUS 
QC Lot: 11 MAR 97-01 QC Run: 
Concentration Units: ug/L 

Tetrachloro-m-xylene 
Dibutyl chlorendate 
Decachlorobiphenyl 

Concentration 
Spiked Measured 

11 MAR 97-01 

5.00 3.66 

11 MAR 97-01 

1.00 0.698 
1.00 0.875 

0.200 0.206 

#j)\ 
~uanterra 

Accuracy(%) 
scs Li11its 

73 27-121 

70 51-103 
88 71-109 

103 50-138 

Emironmental 
Service' 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q' rvuanterra 
Environmental 

Service., 

METHOD BLANK REPORT 
Semivolatile Organics by GC 

Reporting 
Analyte Result Units Limit 

Test: 8150·AP9·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·01 QC Run: 11 MAR 97·01 

2.4·0 NO ug/L 1.2 
2.4.5-TP (Silvex) NO ug/L 0.17 
2,4,5-T NO ug/L 0.20 

Test: 8080·AP9·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·01 QC Run: 11 MAR 97·01 

Aldrin NO ug/L 0.050 
Aroclor 1016 NO ug/L 1.0 
Aroclor 1221 NO ug/L 1.0 
Aroclor 1232 NO ug/L 1.0 
Aroclor 1242 NO ug/L 1.0 
Aroclor 1248 ND ug/L 1.0 
Aroclor 1254 ND ug/L 1.0 
Arocl or 1260 ND ug/L 1.0 
alpha·BHC ND ug/L 0.050 
beta·BHC NO ug/L 0.050 
delta·BHC ND ug/L 0.050 
gamma·BHC (Lindane) ND ug/L 0.050 
alpha-Chlordane ND ug/L 0.050 
gamma-Chlordane ND ug/L 0.050 
Chlorobenzilate NO ug/L 1.0 
4,4' ·DOD NO ug/L 0.10 
4,4' ·ODE ND ug/L 0.10 
4,4' ·DDT ND ug/L 0.10 
Dial late ND ug/L 1.0 
Dieldrin NO ug/L 0.10 
Endosulfan I NO ug/L 0.050 
Endosul fan II ND ug/L 0.10 
Endosulfan sulfate NO ug/L 0.10 
Endrin NO ug/L 0.10 
Endrin aldehyde NO ug/L 0.10 
Heptachlor NO ug/L 0.050 
Heptachlor epoxide NO ug/L 0.050 
Isodrin NO ug/L 0.10 
Kepone NO ug/L 2.5 
Methoxychlor NO ug/L 0.50 
Toxaphene NO ug/L 5.0 
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rvuanterra Q" 
Environmenca/ 
Sen'ices 

METHOD BLANK REPORT 
Semivolatile Organics by GC (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 8150-AP9·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-01 QC Run: 11 MAR 97-01 

2,4-0 NO ug/L 1.2 
2,4.5-TP (Silvex) NO ug/L 0.17 
2.4.5-T NO ug/L 0.20 

Test: 8080-AP9-A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-01 QC Run: 11 MAR 97-01 

Aldrin NO ug/L 0.050 
Aroclor 1016 NO ug/L 1.0 
Aroclor 1221 NO ug/L 1.0 
Aroclor 1232 NO ug/L 1.0 
Aroc 1 or 1242 NO ug/L 1.0 
Aroclor 1248 NO ug/L 1.0 
Aroc 1 or 1254 NO ug/L 1.0 
Aroclor 1260 NO ug/L 1.0 
alpha-BHC NO ug/L 0.050 
beta-BHC NO ug/L 0.050 
delta-BHC NO ug/L 0.050 
gamma-BHC (Lindane) NO ug/L 0.050 
alpha-Chlordane NO ug/L 0.050 
gamma-Chlordane NO ug/L 0.050 
Chlorobenzilate NO ug/L 1.0 
4,4' ·DOD NO ug/L 0.10 
4,4' -ODE NO ug/L 0.10 
4,4' -DDT NO ug/L 0.10 
Dial late NO ug/L 1.0 
Dieldrin NO ug/L 0.10 
Endosulfan I NO ug/L 0.050 
Endosulfan II NO ug/L 0.10 
Endosulfan sulfate NO ug/L 0.10 
Endrin NO ug/L 0.10 
Endrin aldehyde NO ug/L 0.10 
Heptachlor NO ug/L 0.050 
Heptachlor epoxide NO ug/L 0.050 
Isodrin NO ug/L 0.10 
Kepone NO ug/L 2.5 
Methoxychlor NO ug/L 0.50 
Toxaphene NO ug/L 5.0 
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lATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
~emivolatile Organics by GC 
Project: 054057 

Category: 615-A Herbicides 
Matrix:. AQUEOUS 
Sample: 054057-0001 
MS Run: 11 MAR 97-01 
Units: ug/L 

Analyte 

2.4-D 
2.4.5-TP (Silvex) 
2,4,5-T 

Sample 
Result 

ND 
NO 
NO 

Concentration 

MS 
Result 

3.82 
0.842 
0.790 

MSD 
Result 

4.21 
0.913 
0.857 

Category: 8080-A Organochlorine Pesticides 
Matrix: AQUEOUS 
Sample: 054057-0001 
MS Run: 11 MAR 97-01 
Units: ug/L 

Concentration 

Sample MS MSD 
\nalyte Result Result Result 

gamma-BHC (Lindane) NO 0.185 0.195 
Heptachlor ND 0.161 0.139 
Aldrin ND T 0.143 0.0923 
Dieldrin ND 0.421 0.438 
Endrin ND 0.471 0.503 
4,4' ·DDT NO 0.450 0.473 

Amount 
Spiked 

MS HSD 

4.76 4.78 
0.952 0.957 
0.952 0.957 

Amount 
Spiked 

MS MSD 

0.189 0.192 
0.189 0.192 
0.189 0.192 
0.472 0.481 
0.472 0.481 
0.472 0.481 

T = Preferred values unless footnoted on secondary column test. 
ND = Not Detected 

% 

{!puanterra 

Recov. 

Environmental 
Service., 

RPD 
Recovery Accep. RPD Accept 

MS MSD Limits MS·MSD Limits 

80 88 23-114 9.3 27 
88 95 26-124 7.6 31 
83 90 26-127 7.6 29 

% Recov. RPD 
Recovery Accep. RPD Accept 

MS MSD Limits HS-HSD Limits 

98 102 76-122 3.7 15 
85 72 69-125 16 15 
76 48 64-116 45 17 
89 91 74-107 2.1 15 

100 105 72-118 4.7 15 
95 98 74-117 3.1 15 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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QC LOT ASSIGNMENT REPORT 
High Performance Liquid Chromatography 

Laboratory 
Samp 1 e Number QC Matrix QC Category 

054057·0001-SA AQUEOUS 8310·A 
054057-0001-MS AQUEOUS 8310-A 
054057-0001-SD AQUEOUS 8310·A 
054057·0002-SA AQUEOUS 8310-A 
054057·0003-SA AQUEOUS 8310-A 

II-33 

Quanterra 

QC Lot Nllli>er 
(DCS) 

12 MAR 97·01 
12 MAR 97·01 
12 MAR 97·01 
12 MAR 97·01 
12 MAR 97·01 

Em"ironmenral 
Service.,· 

QC Run Number 
(SCS/BI.ANK) 

12 MAR 97·01 
12 MAR 97·01 
12 MAR 97·01 
12 MAR 97·01 
12 MAR 97·01 

A-84 



i I 

DUPLICATE CONTROL SAMPLE REPORT 
High Performance Liquid Chromatography 

Concentration 
Analyte Spiked Measured 

DCS1 DCS2 AVG 

Category: 8310-A 
Matrix: AQUEOUS 
QC Lot: 12 MAR 97-01 
Concentration Units: ug/L 

Naphthalene 10.0 8.57 9.73 9.15 
Fluorene 2.00 1. 79 2.03 1.91 
Pyrene 2.00 1.94 2.21 2.08 
Benzo(a)pyrene 1.00 0.824 0.906 0.865 
Indeno(1.2.3-cd)pyrene 1.00 0.956 1.05 1.00 

lj)\ 
~uanterra 

Em'ironmental 
Services 

Accuracy Precision 
Average(%) (RPD) 

DCS Limits DCS Limits 

92 53-111 13 33 
96 59-123 13 26 

104 62-122 13 28 
87 65-117 9.5 22 

100 53-153 9.4 22 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
High Performance Liquid Chromatography 

Analyte 

Category: 8310-A 
Matrix: AQUEOUS 

Concentration 
Spiked Measured 

QC Lot: 12 MAR 97-01 QC Run: 12 MAR 97-01 
Concentration Units: ug/L 

Terphenyl-d14 20.0 17.8 

#j)\ 
~uanterra 

Accuracy(%) 
SCS Limits 

89 37-123 

Environmental 
Serviu·~ 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q~ rvuanterra 
Environmental 
Service.~ 

METHOD BLANK REPORT 
High Performance Liquid Chromatography 

Reporting 
Analyte Result Units Limit 

Test: 8310-HPLC·A 
Matrix: AQUEOUS 
QC Lot: 12 MAR 97·01 QC Run: 12 MAR 97·01 

Naphthalene NO ug/L 1.0 
Acenaphthylene NO ug/L 1.0 
Acenaphthene NO ug/L 1.0 
Fluorene 0.19 ug/L 0.20 J 
Phenanthrene NO ug/L 0.20 
Anthracene NO ug/L 0.10 
Fluoranthene NO ug/L 0.20 
Pyrene NO ug/L 0.20 
Benzo(a)anthracene NO ug/L 0.10 
Chrysene NO ug/L 0.20 
Benzo(b)fluoranthene NO ug/L 0.10 
Benzo(k)fluoranthene NO ug/L 0.10 
Benzo(a)pyrene NO ug/L 0.10 
Oibenz(a,h)anthracene NO ug/L 0.20 
Benzo(g,h,i)perylene NO ug/L 0.20 
Indeno(1,2.3-cd)pyrene NO ug/L 0.20 

Test: 8310·HPLC·A 
Matrix: AQUEOUS 
QC Lot: 12 MAR 97-01 QC Run: 12 MAR 97-01 

Naphthalene NO ug/L 1.0 
Acenaphthylene NO ug/L 1.0 
Acenaphthene NO ug/L 1.0 
Fluorene 0.19 ug/L 0.20 J 
Phenanthrene NO ug/L 0.20 
Anthracene NO ug/L 0.10 
Fluoranthene NO ug/L 0.20 
Pyrene NO ug/L 0.20 
Benzo(a)anthracene NO ug/L 0.10 
Chrysene NO ug/L 0.20 
Benzo(b)fluoranthene NO ug/L 0.10 
Benzo(k)fluoranthene NO ug/L 0.10 
Benzo(a)pyrene NO ug/L 0.10 
Oibenz(a,h)anthracene NO ug/L 0.20 
Benzo(g,h,i)perylene NO ug/L 0.20 
Indeno(1,2,3·cd)pyrene NO ug/L 0.20 

J = Result is detected below the reporting limit or is an 
estimated concentration. 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
iigh Performance Liquid Chromatography 
Project: 054057 

Category: 8310-A Polynuclear Aromatic Hydrocarbons by HPLC 
Matrix: AQUEOUS 
Sample:· 054057-0001 
MS Run: 12 MAR 97-01Z 
Units: ug/L 

Concentration 
Amount 

Sample MS MSO Spiked 
Analyte Result Result Result MS MSD 

Naphthalene NO 8.74 9.16 9.43 9.62 
Fluorene NO 1.87 1.82 1.89 1.92 
Pyrene NO 2.00 2.02 1.89 1.92 
Benzo(a)pyrene 
Indeno(l, 2,3-cd) 

NO 0.834 0.851 0.943 0.962 

pyrene NO 0.981 1.01 0.943 0.962 

Category: 8310-A Polynuclear Aromatic Hydrocarbons by HPLC 
Matrix: AQUEOUS 
Sample: 054070-0003 
MS Run: 12 MAR 97-01 
Units: ug/L 

Concentration 
Amount 

Sample MS MSD Spiked 
Analyte Result Result Result MS MSO 

Naphthalene NO 9.58 9.13 9.80 9.90 
Fluorene NO 1.87 1.79 1.96 1.98 
Pyrene NO 2.11 2.10 1.96 1.98 
Benzo(a)pyrene NO 0.856 0.814 0.980 0.990 
Indeno(1,2,3-cd) 
pyrene NO 0.969 0.935 0.980 0.990 

NO = Not Detected 

% 

#j)\ 
~uanterra 

Recov. 

Emironmenral 
Sen'ice., 

RPD 
Recovery Accep. RPD Accept 

MS MSD Limits MS·MSD Limits 

93 95 53-111 2.7 33 
99 95 59-123 4.3 26 

106 105 62-122 0.5 28 
88 88 65-117 0.0 22 

104 105 53-153 0.9 22 

% Recov. RPO 
Recovery Accep. RPD Accept 

MS MSD Limits MS-MSO Limits 

98 92 53-111 5.8 33 
95 90 59-123 5.4 26 

108 106 62-122 1.5 28 
87 82 65-117 6.0 22 

99 94 53-153 4.6 22 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q~ 'Vuanterra 
Environmental 
Sen•ices 

QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation 

Laboratory QC Lot Number QC Run Number 
Samp 1 e Number QC Matrix QC Category (DCS) (SCS/BLANK) 

054057-0001-SA AQUEOUS PB·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057·0001-SA AQUEOUS AS·FAA·AT 10 MAR 97-SA 10 MAR 97-SA 
054057-0001-SA AQUEOUS SE·FAA·AT 10 MAR 97-SA 10 MAR 97-SA 
054057-0001-SA AQUEOUS TL-FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057-0001-SA AQUEOUS HG-CVAA·AT 12 MAR 97·N1 12 MAR 97-N1 
054057·0001-SA AQUEOUS CD-FAA-AT 07 MAR 97-SA 07 MAR 97-SA 
054057-0001-SA AQUEOUS CR·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057·0001-SA AQUEOUS SB·FAA·AT 19 MAR 97·N3 19 MAR 97-N3 
054057-0001-SA AQUEOUS AG·FAA·AT 07 MAR 97-SA 07 MAR 97-SA 
054057-0001-SA AQUEOUS ICP·AT 19 MAR 97-N3 19 MAR 97-N3 
054057·0001-MS AQUEOUS PB·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057·0001-HS AQUEOUS AS·FAA·AT 10 MAR 97-SA 10 MAR 97-SA 
054057·0001-HS AQUEOUS SE·FAA·AT 10 MAR 97-SA 10 MAR 97-SA 
054057-0001-HS AQUEOUS TL·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057·0001-HS AQUEOUS HG·CVAA·AT 12 MAR 97·N1 12 MAR 97-N1 
054057·0001-HS AQUEOUS CD·FAA·AT 07 MAR 97-SA 07 MAR 97-SA 
054057·0001-HS AQUEOUS CR·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057·0001-HS AQUEOUS SB·FAA·AT 19 MAR 97-N3 19 MAR 97·N3 
054057-0001-HS AQUEOUS AG-FAA·AT 07 MAR 97-SA 07 MAR 97-SA 
054057·0001-HS AQUEOUS ICP-AT 19 MAR 97-N3 19 MAR 97-N3 
054057-0001-SD AQUEOUS PB·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057-0001-SD AQUEOUS AS·FAA·AT 10 MAR 97-SA 10 MAR 97-SA 
054057·0001-SD AQUEOUS SE-FAA·AT 10 MAR 97-SA 10 MAR 97-SA 
054057-0001-SD AQUEOUS TL-FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057·0001-SD AQUEOUS HG·CVAA·AT 12 MAR 97·N1 12 MAR 97·N1 
054057·0001-SD AQUEOUS CD·FAA·AT 07 MAR 97-SA 07 MAR 97-SA 
054057·0001-SD AQUEOUS CR·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057-0001-SD AQUEOUS SB-FAA·AT 19 MAR 97-N3 19 MAR 97-N3 
054057·0001-SD AQUEOUS AG·FAA·AT 07 MAR 97-SA 07 MAR 97-SA 
054057·0001-SD AQUEOUS ICP·AT 19 MAR 97·N3 19 MAR 97·N3 
054057·0002-SA AQUEOUS PB·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057·0002-SA AQUEOUS AS·FAA·AT 10 MAR 97-SA 10 MAR 97-SA 
054057-0002-SA AQUEOUS SE-FAA·AT 10 MAR 97-SA 10 MAR 97-SA 
054057·0002-SA AQUEOUS TL·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057·0002-SA AQUEOUS HG·CVAA·AT 12 MAR 97·N1 12 MAR 97·N1 
054057·0002-SA AQUEOUS CD-FAA-AT 07 MAR 97-SA 07 MAR 97-SA 
054057-0002-SA AQUEOUS CR·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057·0002-SA AQUEOUS SB·FAA·AT 19 MAR 97·N3 19 MAR 97·N3 
054057·0002-SA AQUEOUS AG·FAA·AT 07 MAR 97-SA 07 MAR 97-SA 
054057·0002-SA AQUEOUS ICP·AT 19 MAR 97·N3 19 MAR 97-N3 
054057-0003-SA AQUEOUS PB·FAA-AT 07 MAR 97-SB 07 MAR 97-SB 
054057-0003-SA AQUEOUS AS·FAA·AT 10 MAR 97-SA 10 MAR 97-SA 
054057·0003-SA AQUEOUS SE·FAA·AT 10 MAR 97-SA 10 MAR 97-SA 
054057·0003-SA AQUEOUS TL·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054057·0003-SA AQUEOUS HG·CVAA-AT 12 MAR 97-N1 12 MAR 97-N1 
054057-0003-SA AQUEOUS CD· FAA-AT 07 MAR 97-SA 07 MAR 97-SA 
054057-0003-SA AQUEOUS CR·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
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QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation (cont.) 

Laboratory 
Sample Number 

054057-0003·SA 
054057-0003-SA 
054057-0003-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

SB-FAA-AT 
AG-FAA-AT 
ICP-AT 

II-39 

IJ)\ 
~uanterra 

QC Lot Ntm>er 
CDCS) 

19 HAR 97-N3 
07 HAR 97-SA 
19 HAR 97-N3 

Environmental 
Services 

QC Run Nl.lllber 
(SCS/BLANK) 

19 MAR 97-N3 
07 MAR 97-SA 
19 MAR 97-N3 
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DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

Analyte 

Category: PB-FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SB 
Concentration Units: mg/L 

Lead 

Category: AS·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 10 MAR 97 ·SA 
Concentration Units: mg/L 

Arsenic 

Category: SE·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 10 MAR 97-SA 
Concentration Units: mg/L 

Seleniwn 

Category: TL·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SB 
Concentration Units: mg/L 

Thallium 

Category: HG·CVAA·AT 
Matrix: AQUEOUS 
QC Lot: 12 MAR 97-N1 
Concentration Units: mg/L 

Mercury 

Concentration 
Spiked Measured 

DCS1 DCS2 AVG 

(fpuanterra 
Environmental 
Servict'.~ 

Accuracy Precision 
Average(%) (RPD) 

DCS Limits DCS Limits 

0.0400 0.0420 0.0415 0.0418 104 84·124 1.2 10 

0.0400 0.0456 0.0458 0.0457 114 85·114 0.44 10 

0.0400 0.0393 0.0400 0.0396 99 80-118 1.8 10 

0.0400 0.0375 0.0368 0.0372 93 84-124 1.9 10 

0.00100 0.00102 0.00101 0.00101 101 77-117 0.89 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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DUPLICATE CONTROL SAMPLE REPORT 

(/!uanterra 
Environmental 
.'en·ices 

Metals Analysis and Preparation (cont.) 

Analyte 

Category: CD-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SA 
Concentration Units: mg/L 

Cadmium 

Category: CR-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97 ·SB 
Concentration Units: mg/L 

Chromium 

Category: SB-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 19 MAR 97-N3 
Concentration Units: mg/L 

Antimony 

Category: AG-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97 ·SA 
Concentration Units: mg/L 

Silver 

Category: ICP·AT 
Matrix: AQUEOUS 
QC Lot: 19 MAR 97-N3 
Concentration Units: mg/L 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 

Concentration Accuracy Precision 
Spiked Measured 

DCS1 DCS2 AVG 
Average(%) (RPD) 

DCS Limits DCS Limits 

0.0040 0.00417 0.00433 0.00425 106 83-123 3.8 10 

0.0100 0.0110 0.0109 0.0110 110 81-121 0.91 14 

0.500 0.527 0.524 0.526 105 83·123 0.57 14 

0.0050 0.00504 0.00516 0.00510 102 81-121 2.4 15 

2.00 2.07 2.07 2.07 103 86-117 0.40 10 
0.500 0.522 0.515 0.519 104 81·119 1.4 10 
2.00 1.97 1.98 1.98 99 81-110 0.60 10 
2.00 2.04 2.06 2.05 103 86-114 1.0 10 

0.0500 0.0480 0.0485 0.0482 97 83·117 1.0 10 
1.00 1.05 1.05 1.05 105 82·122 0.29 10 

0.0500 0.0446 0.0460 0.0453 91 80·120 3.2 17 
50.0 50.6 51.2 50.9 102 88·112 1.2 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q~ rvuanterra 
Emironmenral 
~t>n1cell 

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

Concentration Accuracy Precision 

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

Category: ICP·AT 
Matrix: AQUEOUS 
QC Lot: 19 MAR 97-N3 
Concentration Units: mg/L 

Chromium 0.200 0.203 0.202 0.202 101 83-112 0.61 10 

Cobalt 0.500 0.532 0.533 0.533 107 80-120 0.12 10 

Copper 0.250 0.252 0.256 0.254 102 84-115 1.6 10 

Iron 1.00 1.03 1.06 1.04 104 87-117 2.1 10 

Lead 0.500 0.511 0.484 0.498 100 83·114 5.4 15 

Lithium 1.00 0.878 0.877 0.878 88 80-120 0.11 10 

Magnesium 50.0 50.6 51.6 51.1 102 84·114 1.9 10 

Manganese 0.500 0.516 0.518 0.517 103 84·113 0.34 10 

Molybdenum 1.00 1.02 1.03 1.03 103 80·120 1.2 10 

Nickel 0.500 0.507 0.505 0.506 101 85-112 0.22 10 

Potassium 50.0 48.1 48.7 48.4 97 82·111 1.3 10 

Selenium 2.00 2.05 2.00 2.02 101 86·111 2.3 10 

Silver 0.0500 0.0465 0.0472 0.0468 94 83·115 1.6 10 

Sodium 50.0 51.6 51.0 51.3 103 86-115 1.2 10 

Tin 2.00 2.07 2.08 2.08 104 86·114 0.50 10 

Titanium 1.00 1.04 1.05 1.05 105 87-112 0.82 10 

Vanadium 0.500 0.511 0.516 0.514 103 85-114 1.0 10 

Zinc 0.500 0.493 0.498 0.495 99 82·113 0.97 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q' rvuanterra 
Em'ironmental 
Sen·iccs 

METHOD BLANK REPORT 
Metals Analysis and Preparation 

Reporting 
Analyte Result Units Limit 

Test: PB·FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 HAR 97-SB QC Run: 07 HAR 97-SB 

Lead NO mg/L 0.0050 

Test: AS·FAA-AT 
Matrix: AQUEOUS 
QC Lot: 10 HAR 97-SA QC Run: 10 HAR 97-SA 

Arsenic NO mg/L 0.0050 

Test: SE·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 10 HAR 97-SA QC Run: 10 HAR 97-SA 

Selenium NO mg/L 0.0050 

Test: TL·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 HAR 97-SB QC Run: 07 HAR 97-SB 

Thallium NO mg/L 0.0050 

Test: HG·CVAA-7470-AT 
Matrix: AQUEOUS 
QC Lot: 12 HAR 97-N1 QC Run: 12 HAR 97-N1 

Mercury NO mg/L 0.00020 

Test: CD-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 HAR 97-SA QC Run: 07 HAR 97-SA 

Cadmium NO mg/L 0.00050 
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Q~ ~uanterra 
Environmenral 

Sen'ice,-

METHOD BU\NK REPORT 
Metals Analysis and Preparation (cont.) 

Reporting 
Analyte Result Units Limit 

. 
Test: CR-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 HAR 97-SB QC Run: 07 HAR 97-SB 

Chromium NO mg/L 0.0050 

Test: SB·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 19 HAR 97-N3 QC Run: 19 HAR 97-N3 

Antimony NO mg/L 0.010 

Test: AG-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 HAR 97-SA QC Run: 07 MAR 97-SA 

Silver NO mg/L 0.00050 

Test: ICP·AT 
Matrix: AQUEOUS 
QC Lot: 19 HAR 97-N3 QC Run: 19 HAR 97-N3 

Antimony NO mg/L 0.060 
Arsenic NO mg/L 0.10 
Barium NO mg/L 0.010 
Beryllil.lll NO mg/L 0.0020 
Cadmium NO mg/L 0.0050 
Calcium NO mg/L 0.20 
Chromium NO mg/L 0.010 
Cobalt NO mg/L 0.010 
Copper NO mg/L 0.020 
Iron NO mg/L 0.10 
Lead NO mg/L 0.050 
Magnesillll NO mg/L 0.20 
Manganese NO mg/L 0.010 
Ho 1 ybdem.111 NO mg/L 0.020 
Nickel NO mg/L 0.040 
Selenium NO mg/L 0.20 
Silver NO mg/L 0.010 
Sodium NO mg/L 5.0 
Thallium NO mg/L 2.0 
Tin NO mg/L 0.10 
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Q' rvuanterra 
Emironmental 

Sen·ice.• 

METHOD BLANK REPORT 
Metals Analysis and Preparation (cont.) 

Reporting 
Analyte Result Units Limit 

Test: ICP·AT 
Matrix: AQUEOUS 
QC Lot: 19 MAR 97·N3 QC Run: 19 MAR 97·N3 

Vanadium NO mg/L 0.010 
Zinc NO mg/L 0.020 

Test: PB·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SB QC Run: 07 MAR 97-SB 

Lead NO mg/L 0.0050 

Test: AS·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 10 MAR 97·SA QC Run: 10 MAR 97-SA 

Arsenic NO mg/L 0.0050 

Test: SE·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 10 MAR 97-SA QC Run: 10 MAR 97-SA 

Selenium NO mg/L 0.0050 

Test: TL·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SB QC Run: 07 MAR 97-SB 

Thallium NO mg/L 0.0050 

Test: HG·CVAA·7470·AT 
Matrix: AQUEOUS 
QC Lot: 12 MAR 97·N1 QC Run: 12 MAR 97·N1 

Mercury NO mg/L 0.00020 
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Q~ ,uanterra 
Environmental 
Services 

METliOD BLANK REPORT 
Metals Analysis and Preparation (cont.) 

Reporting 
Analyte Result Units Limit 

Test: CD-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SA QC Run: 07 MAR 97-SA 

Cadmium ND mg/L 0.00050 

Test: CR-FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SB QC Run: 07 MAR 97-SB 

Chromium ND mg/L 0.0050 

Test: SB·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 19 MAR 97-N3 QC Run: 19 MAR 97-N3 

Antimony ND mg/L 0.010 

Test: AG·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SA QC Run: 07 MAR 97-SA 

Silver ND mg/L 0.00050 

Test: ICP-AT 
Matrix: AQUEOUS 
QC Lot: 19 MAR 97-N3 QC Run: 19 MAR 97-N3 

Antimony ND mg/L 0.060 
Arsenic NO mg/L 0.10 
Barium ND mg/L 0.010 
Beryllium ND mg/L 0.0020 
Cadmium NO mg/L 0.0050 
Calcium NO mg/L 0.20 
Chromium NO mg/L 0.010 
Cobalt NO mg/L 0.010 
Copper ND mg/L 0.020 
Iron NO mg/L 0.10 
Lead NO mg/L 0.050 
Magnesium NO mg/L 0.20 
Manganese NO mg/L 0.010 
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HETliOO BLANK REPORT 
Metals Analysis and Preparation (cont.) 

Analyte Result 

Test: ICP·AT 
Hatri x: AQUEOUS 
QC Lot: 19 MAR 97 ·N3 QC Run: 19 MAR 97 ·N3 

Holybdenwn 
Nickel 
SeleniLBn 
Silver 
Sodium 
Thall iLBn 
Tin 
VanadiLDn 
Zinc 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

II-47 

Units 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

IJ!\ veuanterra 
Environmental 
Services 

Reporting 
Limit 

0.020 
0.040 
0.20 

0.010 
5.0 
2.0 

0.10 
0.010 
0.020 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Metals Analysis and Preparation 
Project: 054057 

Category: PB-FAA-AT Lead. Furnace AA I Total Metals 
Matrix; AQUEOUS 
Sample: 054057-0001 
HS Run: 07 MAR 97-SB 
Units: mg/L 

Analyte 

Lead 

Sample 
Result 

NO 

Concentration 

HS 
Result 

HSD 
Result 

G 0.0308 0.0308 

#~)' ~uanterra 
Environ men raJ 
Service~ 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

HS MSD HS HSD Limits HS-MSD Limits 

0.04000.0400 77 77 84-124 0.0 10 

Category: AS-FAA-AT Arsenic. Furnace AA I Total Metals 
Matrix: AQUEOUS 
Sample: 054057-0001 
HS Run: 10 MAR 97-SA 
Units: mg/L 

Analyte 

Arsenic 

Sample 
Result 

0.0052 

Concentration 

HS 
Result 

MSD 
Result 

0.0485 0.0475 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

MS HSD MS HSD Limits HS-MSD Limits 

0.04000.0400 108 106 85-114 2.1 10 

Category: SE-FAA-AT Selenium, Furnace AA I Total Metals 
Matrix: AQUEOUS 
Sample: 054057-0001 
MS Run: 10 MAR 97-SA 
Units: mg/L 

Analyte 

SeleniLJD 

Sample 
Result 

NO 

Concentration 

HS 
Result 

HSD 
Result 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

HS HSD MS HSD Limits HS-MSD Limits 

G 0.0351 0.0363 0.04000.0400 88 91 80-118 3.4 10 

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

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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'iATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
~etals Analysis and Preparation 
Project: 054057 (cont.) 

IJ~ ~uanterra 
Environmental 
Service.~ 

Category: TL-FAA·AT Thallium. Furnace AA I Total Metals 
Matrix:. AQUEOUS 
Sample: 054057-0001 
MS Run: 07 MAR 97-SB 
Units: mgiL 

Analyte 

Thallium 

Sample 
Result 

NO 

Concentration 

MS 
Result 

G 0.032 

MSD 
Result 

0.032 

Category: HG-CVAA-AT Mercury by CVAA I Total Mercury 
Matrix: AQUEOUS 
Sample: 054057-0001 
HS Run: 12 MAR 97 ·N1 
Units: mgiL 

Sample 
Result 

Concentration 

HS 
Result 

HSD 
Result 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

MS HSD MS MSD Limits MS-MSD Limits 

0.040 0.040 80 80 84-124 0.3 10 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

HS HSD MS MSD Limits MS·MSD Limits 
Analyte 

'1ercury NO 0.000990 0.00100 0.00100.0010 99 100 77-117 1.5 10 

Category: CD-FAA-AT Cadmium,Furnace AAI Total Metals 
Matrix: AQUEOUS 
Sample: 054057-0001 
HS Run: 07 MAR 97-SA 
Units: mgiL 

Concentration 
Amount % Recov. RPD 

Sample 
Result 

HS 
Result 

HSD 
Result 

Spiked Recovery Accep. RPD Accept 
HS HSD MS MSD Limits HS-MSD Limits 

Analyte 

Cadmium ND 0.00462 0.00461 0.00400.0040 116 115 83·123 0.2 

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

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Metals Analysis and Preparation 
Project: 054057 (cont.) 

Category: CR-FAA-AT Chromium. Furnace AA. Total 
Hatri x: AQUEOUS 
Sample~ 054057·0001 
HS Run: 07 MAR 97-SB 
Units: mg/L 

Analyte 

Chromium 

Sample 
Result 

0.0057 

Concentration 

MS 
Result 

MSD 
Result 

0.0131 0.0131 

Category: SB·FAA·AT Antimony by Furnace 
Matrix: AQUEOUS 
Sample: 054057·0001 
HS Run: 19 MAR 97·N3 
Units: mg/L 

Analyte 

Antimony 

Sample 
Result 

ND 

Concentration 

MS 
Result 

0.527 

MSD 
Result 

0.539 

Category: AG·FAA·AT Silver.Furnace AA/Total Metals 
Matrix: AQUEOUS 
Sample: 054057·0001 
HS Run: 07 MAR 97 ·SA 
Units: mg/L 

Sample 
· Result 

Concentration 

MS 
Result 

HSD 
Result 

II)' ~uanterra 
Environmental 
Service~ 

Amount % Recov. RPO 
Spiked Recovery Accep. RPD Accept 

HS HSD MS HSD Limits HS·MSD Limits 

0.01000.0100 74 74 81·121 0.0 14 

Amount % Recov. RPO 
Spiked Recovery Accep. RPO Accept 

MS HSO MS HSO Limits HS·HSO Limits 

0.500 0.500 105 108 83·123 2.3 14 

Amount % Recov. RPO 
Spiked Recovery Accep. RPO Accept 

MS MSD MS HSD Limits MS·MSO Limits 
Analyte 

Silver NO 0.00414 0.00423 0.00500.0050 83 85 81·121 2.2 15 

NO = Not Detected 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Metals Analysis and Preparation 
Project: 054057 (cont.) 

Category: ICP·AT ICP Metals I Total 
Matrix: AQUEOUS 
Sample: 054057-0001 
MS Run: 19 MAR 97-N3B 
Units: mg/L 

Concentration 

Sample MS MSO 
Analyte Result Result Result 

Aluminum NA NA NA 
Antimony NO 0.511 0.509 
Arsenic NO 1.96 1.98 
Barium 0.034 2.03 2.04 
Beryllium NO 0.0479 0.0490 
Boron NA NA NA 
Cadmium NO 0.0414 0.0442 
Calcium 51.7 100 100 
Chromium NO 0.200 0.198 
Cobalt NO 0.519 0.516 
Copper NO 0.247 0.248 
Iron NO 1.06 1.06 
Lead NO 0.494 0.466 
Lithium NA NA NA 
Magnesium 46.0 96.9 97.5 
Manganese NO 0.508 0.509 
Molybdenum NO NA NA 
Nickel NO 0.492 0.493 
Potassium NA NA NA 
Selenium NO 2.03 2.03 
Silver NO 0.0452 0.0477 
Sodium 40.9 91.4 90.6 
Strontium NA NA NA 
Thallium NO 2.12 2.22 
Tin NO 2.07 2.06 
Titanium NA NA NA 
Vanadium 0.028 0.533 0.529 
Zinc NO 0.485 0.489 

NA = Not Applicable 
NC • Not Calculated, calculation not applicable. 
NO • Not Detected 

Q' ~uanterra 
Em1ronmental 

Sen-ice.;· 

Amount % Recov. RPO 
Spiked Recovery Accep. RPO Accept 

MS MSO MS MSO Limits MS-MSD Limits 

2.00 2.00 NC NC 86-117 NC 10 
0.500 0.500 102 102 81-119 0.4 10 
2.00 2.00 98 99 81-110 1.0 10 
2.00 2.00 100 100 86-114 0.4 10 

0.05000.0500 96 98 83-117 2.2 10 
1.00 1. 00 NC NC 82-122 NC 10 

0.05000.0500 83 88 80-120 6.7 17 
50.0 50.0 98 97 88-112 0.4 10 

0.200 0.200 100 99 83-112 1.0 10 
0.500 0.500 104 103 80-120 0.6 10 
0.250 0.250 99 99 84-115 0.5 10 
1.00 1.00 106 106 87-117 0.0 10 

0.500 0.500 99 93 83-114 5.8 15 
1.00 1.00 NC NC 80-120 NC 10 
50.0 50.0 102 103 84-114 0.6 10 

0.500 0.500 102 102 84-113 0.1 10 
1.00 1.00 NC NC 80-120 NC 10 

0.500 0.500 98 99 85-112 0.1 10 
50.0 50.0 NC NC 82-111 NC 10 
2.00 2.00 102 101 86-111 0.1 10 

0.05000.0500 90 95 83-115 5.2 10 
50.0 50.0 101 100 86-115 0.8 10 
1.00 1.00 NC NC 80-120 NC 20 
2.00 2.00 106 111 80-120 4.4 20 
2.00 2.00 103 103 86-114 0.6 10 
1.00 1.00 NC NC 87-112 NC 10 

0.500 0.500 101 100 85-114 0.6 10 
0.500 0.500 97 98 82-113 0.8 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q~ 'VUanterra 
Environmental 
Service' 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Nllli>er QC Run NI.UIIber 

Samp 1 e Nllllber QC Matrix QC Category (OCS) (SCS/BLANK) 

054057·0001-SA AQUEOUS TOX·A 27 MAR 97·N1 27 MAR 97·N1 

054057·0001-SA AQUEOUS CN·A 11 MAR 97-N1 11 MAR 97-N1 

054057·0001-SA AQUEOUS S·A 11 MAR 97·S1 11 MAR 97-S1 

054057-0001-SA AQUEOUS TOC-9060-A 19 MAR 97·N1 19 MAR 97·N1 

054057·0001-HS AQUEOUS TOX·A 27 MAR 97-N1 27 MAR 97-Nl 

054057·0001-HS AQUEOUS CN·A 11 MAR 97·N1 11 MAR 97-Nl 

054057·0001-HS AQUEOUS S·A 11 MAR 97·S1 11 MAR 97-Sl 

054057-000l·MS AQUEOUS TOC-9060-A 19 MAR 97-Nl 19 MAR 97-Nl 

054057·0001-SD AQUEOUS TOX·A 27 MAR 97-Nl 27 MAR 97-N1 

054057-0001-SD AQUEOUS CN·A 11 MAR 97-N1 11 MAR 97-N1 

054057·0001-SD AQUEOUS S·A 11 MAR 97·S1 11 MAR 97-S1 

054057-0001-SD AQUEOUS TOC·9060·A 19 MAR 97·N1 19 MAR 97-N1 

054057-0002-SA AQUEOUS TOX·A 27 MAR 97-Nl 27 MAR 97-N1 

054057·0002-SA AQUEOUS CN·A 11 MAR 97-N1 11 MAR 97·N1 

054057·0002-SA AQUEOUS S·A 11 MAR 97·S1 11 MAR 97·S1 

054057·0002-SA AQUEOUS TOC-9060-A 19 MAR 97·N1 19 MAR 97·N1 

054057-0003-SA AQUEOUS TOX·A 27 MAR 97·N1 27 MAR 97-N1 

054057·0003-SA AQUEOUS CN·A 11 MAR 97-N1 11 MAR 97·N1 

054057·0003-SA AQUEOUS S·A 11 MAR 97·S1 11 MAR 97·S1 

054057·0003-SA AQUEOUS TOC-9060-A 19 MAR 97·N1 19 MAR 97·N1 
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Q\ 'VUanterra 
Em1ronmental 

.'}erTices 

DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

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

DCS1 DCS2 AVG DCS Limits DCS Limits 

Category: TOX·A 
Matrix: AQUEOUS 
QC Lot: 27 MAR 97-N1 
Concentration Units: ug/L 

Total Organic 
Halogen as Cl 100 83.6 86.2 84.9 85 84·110 3.0 13 

Category: CN·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·N1 
Concentration Units: mg/L 

Cyanide 0.176 0.194 0.196 0.195 111 72·118 1.2 18 

Category: S·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·S1 
Concentration Units: mg/L 

Sulfide. Total 0.471 0.502 0.500 0.501 106 79·131 0.34 10 

Category: TOC-9060-A 
Matrix: AQUEOUS 
QC Lot: 19 MAR 97-Nl 
Concentration Units: mg/L 

Total Organic 
Carbon 30.0 29.7 29.4 29.6 99 90·110 1.0 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

II-53 

A-104 



Q" -vuanterra 
Environmenral 

!-J'ervices 

METHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Analyte Result Units 
Reporting 

Limit 

Test: TOX·TOX·A 
Matrix: AQUEOUS 
QC Lot: 27 MAR 97·N1 QC Run: 27 MAR 97-Nl 

Total Organic 
Halogen as Cl ND ug/L 30.0 

Test: CNTOT · TEC·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-Nl QC Run: 11 MAR 97-Nl 

Cyanide ND mg/L 0.010 

Test: S·SPEC·AT 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·S1 QC Run: 11 MAR 97·S1 

Sulfide. Total NO mg/L 0.050 

Test: TOC·TOC·A 
Matrix: AQUEOUS 
QC Lot: 19 MAR 97·N1 QC Run: 19 MAR 97-N1 

Total Organic 
Carbon ND mg/L 1.0 

Test: TOX·TOX·A 
Matrix: AQUEOUS 
QC Lot: 27 MAR 97·N1 QC Run: 27 MAR 97·N1 

Total Organic 
Ha 1 ogen as Cl NO ug/L 30.0 

Test: CNTOT · TEC·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·N1 QC Run: 11 MAR 97·N1 

Cyanide NO mg/L 0.010 
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MffiiOO BLANK REPORT 
Wet Chemistry Analysis and Preparation (cont.) 

Analyte Result 

Test: S-SPEC-AT 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·S1 QC Run: 11 MAR 97·S1 

Sulfide, Total NO 

Test: TOC·TOC·A 
Matrix: AQUEOUS 
QC Lot: 19 MAR 97·N1 QC Run: 19 MAR 97-Nl 

Total Organic 
Carbon NO 

II-55 

Units 

Ill\ ~uanterra 

Reporting 
Limit 

Environmental 
Serl'ice"'" 

mg/L 0.050 

mg/L 1.0 

A-106 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Wet Chemistry Analysis and Preparation 
Project: 054057 

Category: TOX·A Total Organic Halogen 
Matrix; AQUEOUS 
Sample: 054057·0001 
MS Run: 27 MAR 97·N1 
Units: ug/L 

Analyte 

Total Organic 
Halogen as Cl 

Sample 
Result 

NO 

Category: CN·A Cyanide 
Matrix: AQUEOUS 
Sample: 054057·0001 
MS Run: 11 MAR 97·N1 
Units: mg/L 

Sample 
Result 

Concentration 

MS 
Result 

87.0 

MSD 
Result 

86.6 

Concentration 

MS 
Result 

MSD 
Result 

IJ)'\ 
~uanterra 

Environmental 
Services 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

MS MSD MS MSD Limits MS·MSD Limits 

100 100 87 87 84·110 0.4 13 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

MS MSD MS MSD Limits MS·MSD Limits 
Analyte 

Cyanide NO 0.222 0.227 0.198 0.198 112 115 72·118 2.4 18 

Category: S·A Sulfide 
Matrix: AQUEOUS 
Sample: 054057·0001 
MS Run: 11 MAR 97·S1 
Units: mg/L 

Analyte 

Sulfide, Total 

NO = Not Detected 

Sample 
Result 

NO 

Concentration 

HS 
Result 

0.406 

HSD 
Result 

0.438 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

MS MSD MS HSD Limits MS·MSD Limits 

0.449 0.449 90 98 79·131 7.6 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
·~et Chemistry Analysis and Preparation 
Project: 054057 (cont.) 

Category: TOC·9060·A Total Organic Carbon 
Matrix: AQUEOUS 
Sample: 054057·0001 
MS Run: 19 MAR 97 -N1 
Units: mg/L 

Concentration 

Analyte 
Sample 
Result 

Total Organic Carbon ND 

ND = Not Detected 

HS 
Result 

25.0 

HSD 
Result 

24.8 

IJ~ ~uanterra 
Environmenra/ 
~iervice~· 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

HS HSD HS HSD Limits HS·HSD Limits 

25.0 25.0 100 99 90·110 0.8 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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U.S. GEOLOGICAL SURVEY, WATER 'OURCES DIVISION, NEW MEXICO DISTRICT 

ANALYTICAL RE\..._.:.ST/CHAIN OF CUSTODY 
o57 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base, Ground Water Sampling 463536004 Packed and 1;1e1a: Ship,,ng br Sea~umbi£ 
~ '""' ~~-#v 0 1-~ 

Sampling Location Delivered to Shipper;t i;~) 
Airbill Number 

Landfill-S, Cannon Air Force Base, NM r;/r _£ ,_ ~lif6Blf~/ 
Team Leader Sampling Status 

~Done D Continuing 
F. Eileen Roybal 
Sample Sample Sample No. of 

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

CAFB- .J-0397-1 
AIIApx·IX: SW8260,SW8270,SW8280,SW8310,SW8080,SW8!50, 

SMAR97 f030 Ground-water 16 Total-METALS: SW6010 (Sb,As,Ba,Be,Cd,Ca,Cr,Co,Cu, Environmental Sample 
Fe.l'b.Mg,Mn,Mo,Hg.Ni.Ag,Se,Na,Tl,Sn, V;bt), plua SW704l,SW7060, {) ( SW713i$W719l,SW742!,SW7740,SW776l,SW7841; SW9012, 
S W9030,SW9060 ,SW9020 

Additional Comments «'330 r) voc} tl,.._ .... Coole~ Wi'f~ tC:r bill # :2'f6fblf 
~~ 

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 

1~W 
Quanterra Environmental 

0 Yes 0No 

51tA1<1t /2.0() 4955 Yarrow Street Condition of Contents 

J/~11-~ 
Arvada, CO 80002 

i/r/47 9:t!T) 
ph: (303) 421-6611 Contents Temperature 

-\ "' Attention: Lindsay Breyer 
Laboratory Project Number 

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

I 
I 
I 

I 
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U.S. GEOLOGICAL SURVEY, WATER ' OURCES DIVISION, NEW MEXICO DISTRICT 

ANALYTICAL REl.. _ST/CHAIN OF CUSTODY J (o51 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base, Ground Water Sampling 463536004 Pack~n},/J,ale/t;J.'-ping by Seal Number 
&' B-1~1-

Sampling Location Deliv~d t~pper, fly l I Airbill Number 

Landfill-S, Cannon Air Force Base, NM ' £ t,;j..t ;;. ffl' If }'1/0 
Team Leader Sampling Status ~Done 0 Continuing 
F. Eileen Roybal 
Sample Sample Sample No. of 

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

.._~MAR97 ID30 CAFB-I -0397-tH_> 
AIIApx-IX: SW8260,SW8270,SW8280,SW83JO,SW8080,SW8150, 

Ground-water 16 Total-METALS: SW6010 (Sb,As,Ba,Be,Cd,Ca,Cr,Co,Cu, ?liAxiwuaaeehll Sasftple .... o' ! 

Fe,Pb,Mg,Mn,Mo,Hg,Ni,Ag,Se,Na,TI,Sn,V,Zn), plua SW704l,SW7060, f!tr·IHy _ c;?_je_ SW713J,SW719l,SW742J,SW7740,SW776J,SW7841; SW9012, ~1<) SW9030,SW9060.SW9020 

-t 
-t 

~ 

Additional Comments 

vcc5 a~ ~ cco/er Q)ff/1. tn,._!J -.11 .:#:" ~ 1-61-6 '1- 3 3cz3 
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 

~££-w-J 
Quanterra Environmental 

0 Yes 0No 

Slif<'lf (200 4955 Yarrow Street Condition of Contents 

/jj~ 
Arvada, CO 80002 

3-~·fl q,-ri(J ph: (303) 421-6611 Contents Temperature 

.......... ~;,;"' Attention: Lindsay Breyer 
Laboratory Project Number 

--------- ---- - - -----------
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U.S. GEOLOGICAL SURVEY, WATER R! URCES DIVISION, NEW MEXICO DISTRICT ~~1 
ANALYTICAL REQl.~--' T/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS • 

Cannon Air Force Base, Ground Water Sampling 463536004 Pack~n~le/t;(.JJPPing by seal N~rer 
~81>3 

Sampling Location Deli~~d to Shipr:LP Airbill Number 
Landfill-S, Cannon Air Force Base, NM ~ t;Lf616'f~ 

Team Leader Sampling Status ' ~Done D Continuing 
F. Eileen Roybal 
Sample Sample Sample No. of 

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

~MAR97 ,0 .... 0 CAFB-.L -0397~!? y AIIApx-IX: SW8260,SW8270,SW8280.SW8310,SW8080,SW81SO, 

ol _:ll Ground-water 16 Total-METALS: SW6010 (Sb,As,Ba,Be,Cd,Ca,Cr,Co,Cu, t:En • itotnneut:al Sautple 
Fe.Pb.Mg.Mn.MoJig.Ni.Ag.Se,Na,TI,Sn, V,Zn), pillS SW704l,SW7060, f!ttfflx Sf;k d.tt/,{tfc 7'> SW713J,SW719l,SW742l,SW7740.SW7761,SW7841; SW9012, 
SW9030,SW9060,SW9020 

! 

I 

Additional Comments 
!2r6t-6ct53o_3 ~c; tlN_ bJ-t (t:o/e;- t07t-h ~r.r };II # 

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

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

~Uw.ij] l5/'1111?9r 
Quanterra Environmental 

D Yes 0No 

(20ll 4955 Yarrow Street Condition of Contents 

A Arvada, CO 80002 

1U~e-~ 3/r;~? c;,-f() ph: (303) 421-6611 Contents Temperature 

v Attention: Lindsay Breyer 
Laboratory Project Number 
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U.S. GEOLOGICAL SURVEY, WATER R 'URCES DIVISION, NEW MEXICO DISTRICT 
ANALYTICAL REQ-. __ .,T/CHAIN OF CUSTODY 1 

a-57 
./ 

Project Name & Number PACKING AND SHIPPING DETAILS • 

Cannon Air Force Base, Ground Water Sampling 463536004 Pack1-tnd Seale~L~i:/ing by ~~er '- f..fq,.. ' 
Sampling Location Deliver~ to Sl:er .. ~ JJ Airbill Number 
Landfill-S, Cannon Air Force Base, NM . [;,j fl-~ f-7 ~ T!!f.3'f32 l~f"l• . 4.--

Team Leader Sampling Status , 
D Done ~ Continuing F. Eileen Roybal 

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

o?o/ CAFBX -0397-1 
AIIApx-IX: SW8260,SW8270,SW8280,SW8310,SW8080,SW81SO, 

MAR97 Ground-water 16 Total-METALS: SW6010 (Sb,As,Ba,Be,Cd,Ca,Cr,Co,Cu, Environmental Sample oV Fe,Pb,Mg.Mn,Mo,Hg,Ni,Ag,Se,Na,TI,Sn,V,Zn), plua SW704l,SW1060, 
SW113l,SW719l,SW7421,SW1740,SW7761,SW7841; SW9012, 
SW9030,SW9060,SW9020 

i 

Additional Comments 

voc.~ lt~ "'.,., c_oO /-ev or.~ A.j'v- bill f1 2.f~fh~·3303 
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 

~£L~ 
Quanterra Environmental DYes D No 

SH1R11 JZ.OO 4955 Yarrow Street Condition of Contents 
,. Arvada, CO 80002 

rt:tt ;v---f~(n Cf.XI ph: (303) 421-6611 Contents Temperature 

V \_,;VVV Attention: Lindsay Breyer 
Laboratory Project Number 

------ -- - -------- -- - - - -------
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U.S. GEOLOGICAL SURVEY, WATER R' URCES DIVISION, NEW MEXICO DISTRICT 

ANALYTICAL REQ\.._J T/CHAIN OF CUSTODY --}to 57 
Project Name & Number PACKING AND SHIPPING DETAILS • 

Cannon Air Force Base, Ground Water Sampling 463536004 Packed and Sealeftr wpping by Se~l Number 

1; .. ~ ~·~ 0~/55.3 
Sampling Location 

oelivlzd t£1!pit,;~j Airbill Number 
Landfill-S, Cannon Air Force Base, NM 1. =f-.(;t£ lf3~3 

Team Leader Sampling Status 
D Done (il Continuing 

F. Eileen Roybal 
Sample Sample Sample No. of 

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

CAFB- L -0397-1 
AIIApx-IX: SW8260,SW8270,SW8280,SW8310.SW8080,SW81SO, 

0~ 5MAR97 o?co Ground-water 16 Total-METALS: SW6010 (Sb,As,Ba,Be,Cd,Ca,Cr,Co,Cu, Environmental Sample 
Fe.Pb,Mg,Mn.MoJig.Ni.Ag,Se,Na,TI.Sn,V,Zn), plua SW7041,SW7060, 
SW713!,SW7191.SW742l,SW7740,SW776l,SW7841; SW9012, 

I 

SW9030,SW9060,SW9020 

91/rR1f og"oo CAFB-L- oseff -IB 
u. I fy~ p\IAA 

3 _s~_,\J 8;;.to ~rr, f B/AA-~1< oil? w~r 

Additional Comments 

AH voc~ ~Wt/1 .r. 6-vcl M5 1 5 lJ, ~ ~7< A.N: 
,., fit;;. c~·teJ.-

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 

1t ~~ JZOtJ 
Quanterra Environmental 

DYes 0No 

511Af\'tf 4955 Yarrow Street Condition of Contents 

v~ 
Arvada, CO 80002 

,fo~7 cJ.rD ph: (303) 421-6611 Contents Temperature 

Attention: Lindsay Breyer 
Laboratory Project Number 
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(!!,)uanterra Sample Checklist 

Project#: '2 ') 1../ 0 57 Date/Time Received: J-G -77 (Gl Y. -~ tJ ~ 

Company Name & Sampling Site:._"""t/..::;;;:S_v;;....;;...5_-__;~~~"''"'H"tt:.__~4::::P:.;...~.==6~---------

*Cooler #(s): 

Temperatures: 'f '-/ .5-1 

Unpacking & Labeling Check Points: 

Yu No 
Q Q 

GtCl 

~Cl 

1. Radiation checked. record if reading > 0.5 mR/hr. ( ___ __.mR/hr) 

2. Cooler seals intact. 

3. Chain of custody present. 

Cl cn/" 4. Bottles broken and/or are leaking, comment if yes. 

PHOTOGRAPH BROKEJII BOTTLES I 

csY' Q 5. Containers labeled. comment if no. 

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

~- Q 7. Chain of custody includes "received by" and "'relinquished" by signatureS, 

dates, and times 

I!Y'. Cl 8. Chain of custody agrees with bottle count, comment if no. 

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

~ Cl 10. VOA samples filled completely, comment if no. 

9"" Cl 11. Are VOA bottles preserved, check for labels. 

Cl Cl 12. Sediment present in "D," dissolved, bottles. j/ 19-

Cl el13. Are analyses with short holding times requested. 

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

Cl ~. Multiphase samples present, comment is yes. 

PHOTOGRAPH MULTIPHASE SAMPLES I 

~a 16. Clear picture taken, labeled, and stapled to project folder. 

iJ/ 

} 
v 

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

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

\\Qarvc:oOl\public\qa\fonns\sampcbck.doc 
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DODEC LABORATORY DATA REVIEW WORKSHEET 

1.0 GENERAL INFORIVIATION 

Data reviewer: 8~ B"c'" 
Date of review: ..._q~/-H-r/q~,_;__ ___ _ 

Sample project number: _t;_L{"'"o..:...H"'-------­
Pro j ect name: _M-1--!....-....:.(_~__;,:lrJ~ftr-r--r•~-----­
Sample collection date: _J'-=-(1-'-/~;..,..,,..--.,....------
Sample matrix and number: ..._(,_A_,_f"-=-("-_5 _____ _ 

Type and number of samples m project: 

Environmental 
Trip blank 
Equipment blank 
Ambient blank 
MS/MSD 
Other 

2.0 DATA REPORT 

Number 

z.. 

Date of Analytical Results Report: ...,(, /lf1 
Number of volumes in Raw Data Report: __ ,.,--__ _ 

Raw Data Report reviewed? Yes No-'-X ___ _ 

Were all analyses requested on the COC form performed by the laboratory? 
Yes __ No __ 

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

4ssccri•TW fAMvlr~ ,4-r1c nactfC1J ,_, PtcJflT 546S1 

Were the samples properly preserved upon receipt by the laboratory? 
Yes __ 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 GCIN!S (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/NIS 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.'l (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 : 
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Were analytical holding times met? 'I 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 tJA 
If no, list analytical method, laboratory ID, and surrogates 

that did not meet acceptance criteria: 

Did actual reporting limits meet project detection limits? /VA 
Organic analyses : Yes No ___ _ 

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

Inorganic analyses: Yes __ _ No ___ _ IVA 
Reporting limits for GF AA 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 i_nstrument 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_ /VA 

If no, list 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 --"-y __ _ 

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

Did the MS/MSD meet QC acceptance criteria? Yesl_ No __ 

MS/N!SD 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 : /V"f Ct./('~~1 flf6~(1it'l 

Additional comments: 

/~[(IJ!(., Sf,4fJQA1r1 (l((D>~((rr() V(lf( IM"P'"' ~c t.{Mr'f) Ftt AlL f.AoJII'~O {'fe,p,f,} 
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QCSUMMARY 

tjpuanterra 
Environmental 

.'t.ervic·es 

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: 

l. 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 "'ith 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 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-l 00 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. 
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IJ)' ~uanterra 
Environmental 
Sen·ice.~ 

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 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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QC LOT ASSIGNMENT REPORT 
Subcontracted to Quanterra Lab 

Laboratory 
SamP.le Number QC Matrix 

054059-0001-MB AQUEOUS 
054059-0001-MS AQUEOUS 
054059-0001-SA AQUEOUS 
054059-0001-SD AQUEOUS 
054059-0002-SA AQUEOUS 
054059-0003-SA AQUEOUS 

QC Category 

DXNFUR-A 
DXNFUR-A 
DXNFUR-A 
DXNFUR-A 
DXNFUR-A 
DXNFUR-A 
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Quanterra 

QC Lot Number 
(DCS) 

17 MAR 97-A 
17 MAR 97-A 
17 MAR 97-A 
17 MAR 97-A 
17 MAR 97-A 
17 MAR 97-A 

Em1ronmental 
Sen·ices 

QC Run Number 
(SCS/BLANK) 

A-13 



Q'\ rvuanterra 
Environmental 
Services 

DUPLICATE CONTROL SAMPLE REPORT 
Subcontracted to Quanterra Lab 
Project: 054059 

Cate9ory: DXNFUR-A Cl4-Cl8 Dioxins & Furans 
Matr1~: AQUEOUS 
QC Lot: 17 MAR 97-A Date Analyzed: 18 MAR 97 
Concentration Units: ng/L 

Concentration Accuracy Precision 
Analyte Spiked Measured Avera9e(%) (RPD) 

DCS1 Qual DCS2 Qual AVG DCS L1mits DCS Limit 

2,3,7,8-TCDF 25.0 26.2 27.6 26.9 108 62-129 4.9 18 
1,2,3,7,8-PeCDF 62.5 71.4 74.7 73.1 117 60-140 4.5 50 
1,2,3,6,7,8-HxCDF 62.5 66.9 70.7 68.8 110 60-140 5.6 50 
1,2,3,4,6,7,8-HpCDF 62.5 66.4 68.8 67.6 108 50-150 3.6 50 
OCDF 125 142 150 146 116 50-150 5.4 28 
2,3,7,8-TCDD 25.0 27.1 28.4 27.7 111 57-128 4.7 20 
1,2,3,7,8-PeCDD 62.5 69.4 73.6 71.5 114 80-125 5.9 25 
1,2,3,6,7,8-HxCDD 62.5 66.3 67.9 67.1 107 60-140 2.5 50 
1,2,3,4,6,7,8-HpCDD 62.5 73.1 72.9 73.0 117 60-131 0.33 23 
OCDD 125 124 132 128 102 50-147 5.6 20 
13C-2,3,7,8-TCDF 25.0 20.4 19.3 19.9 80 40-120 5.6 
13C-2,3,7,8-TCDD 25.0 21.2 19.9 20.6 82 40-120 6.6 
13C-1,2,3,6,7,8-HxCDD 25.0 21.7 21.7 21.7 87 40-120 0.04 
13C-1,2,3,4,6,7,8-HpCDF 50.0 47.1 46.4 46.7 93 40-120 1.6 
13C-OCDD 50.0 45.6 43.8 44.7 89 40-120 3.9 

#=Value outside control limits 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

II-71 

A-14 



Appendix IX Dioxins/Furans 

Low Resolution 

Client Name: U.S. Geological Survey 
Client ID: Method Blank 
Lab ID: 054059-0001-MB 
Matrix: AQUEOUS Sampled: NA 
Authorized: 06 MAR 97 Prepared: 17 MAR 97 

Sample Amount 
Column Type 

Parameter 

Furans 

TCDFs (total) 
PeCDFs (total) 
HxCDFs (total) 

Dioxins 

TCDDs (total) 
2. 3 .7. 8 · TCDD 
PeCDDs (total) 
HxCDDs (total) 

1.0 L 
DB-5 

13C-2.3.7,8-TCDF 
13C-2,3,7,8-TCDD 
13C·1.2.3,6.7.8-HxCDD 
13C-1.2.3.4.6.7,8-HpCDF 

NO = Not detected 
NA = Not applicable 

Result 

NO 
NO 
NO 

NO 
NO 
NO 
NO 

% Recovery 

78 
77 
79 
87 

Units 

ng/L 
ng/L 
ng/L 

ng/L 
ng/L 
ng/L 
ng/L 

Quanterra 
Em "iron mental 
~..;en·in~s 

Received: NA 
Analyzed: 18 MAR 97 

Detection Data 
Limit Qualifiers 

0.68 
0.53 
0.50 

0.48 
0.48 
1.1 
0.82 

Reported By: MBAQUERFO Approved By: RHRABAK 
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APPENDIX IX DIOXINSIFURANS 
LOW RESOLUTION 

QUAUTY CONTROL SUMMARY 

Quanterra 
Environmental 
Services 

Client Name: 
Client ID: 
LabiD: 

U.S. Geological Su~vey 
CAFB-1-0397-MS 
054059-0001-MS 

Matrix: 
Authorized: 

AQUEOUS 
06MAR97 

Sample Amount: 1.05 L 
Column Type: DB-5 

Parameters 

Furans 

2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 
1,2,3,6,7,8-HxCDF 

Dioxins 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,6,7,8-HxCDD 

13C-2,3, 7,8-TCDF 
BC-2,3,7,8-TCDD 
13C-1 ,2,3,6, 7 ,8-HxCDD 
13C-l ,2,3,4,6, 7 ,8-HpCDF 

ND=Not Detected 
NA=Not Applicable 

Reported by: Terry Stone 

ng/L 
Found in 
Sample 

ND 
ND 
ND 

ND 
ND 
ND 

Sampled: OS MAR 97 
Prepared: 17 MAR 97 

Received: 06 MAR 97 
Analyzed: 18 MAR 97 

ng/L 
Spiked 

23.8 
59.5 
59.5 

23.8 
59.5 
59.5 

ng/L 
Found in 

MS Sample 

25.5 
65.9 
62.9 

26.8 
66.3 
62.2 

%Recovery 

82 
81 
95 

100 

% 
Recovery 

107 
111 
106 

113 
111 
105 

Approved by: Robert Harbak 

The cover letter is an integral part of this report. 
Version 020197 
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Quanterra 

Client Name: 
ClientiD: 
Lab ID: 

APPENDIX IX DIOXINSIFURANS 
LOW RESOLUTION 

QUAUITYCONTROLSUMMARY 

Survey 

Em"ironmenta/ 
Sen·ice' 

Matrix: 
Authorized: 

U.S. Geol<?[iC~l 
CAFB-1-0397-SD 
054059-000 1-SD 
AQUEOUS 
06MAR97 

Sampled: OS MAR 97 
Prepared: 17 MAR 97 

Received: 06 MAR 97 
Analyzed: 18 MAR 97 

Sample Amount: 1.05 L 
Column Type: DB-5 

Parameters 

Furans 

2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 
1,2,3,6,7,8-HxCDF 

Dioxins 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,6,7,8-HxCDD 

13C-2,3,7,8-TCDF 
13C-2,3, 7,8-TCDD 
13C-1,2,3,6,7,8-HxCDD 
13C-l ,2,3,4,6, 7 ,8-HpCDF 

ND=Not Detected 
NA=Not Applicable 

Reported by: Terry Stone 

ng!L 
Found in 
Sample 

ND 
ND 
ND 

ND 
ND 
ND 

ng/L 
Spiked 

23.8 
59.5 
59.5 

23.8 
59.5 
59.5 

ng/L 
Found in 

MSDSample 

28.1 
73.0 
69.7 

29.8 
76.3 
69.2 

%Recovery 

82 
79 
89 
96 

% 
Recovery 

118 
123 
117 

125 
128 
116 

Approved by: Robert Harbak 

The cover letter is an integral part of this report. 
Version 020197 
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U.S. GEOLOGICAL SURVEY, WATER~ 
ANALYTICAL REL 

'OURCES DIVISION, NEW MEXICO DISTRICT 
_ST/CHAIN OF CUSTODY 

J5f 

i Project Name & Number PACKING AND SHIPPING DETAILS. 

Cannon Air Force Base, Ground Water Sampling 463536004 Packed and ~led foJ Shipping br Seal ~umber~ 
. &t!£-~ LJA-<V O>j-/5!1 

Sampling Location Delivered to Shipper 3 i;J Airbill Number 
Landfill-S, Cannon Air Force Base, NM 1r._ J. -- ,;J· 'r27i ft 9.ilf.;2/ 

Team Leader , ·-;ampling Status 
~Done 0 Continuing F. Eileen Roybal 

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

CAFB- .J-0397-l 
AIIAp•-IX: SW8260,SW8270,SW8280,SW83 JO,SW8080,SW8 I SO, 

• f"MAR97 /0~() Ground-walcr 16 Tolni-METALS: SW6010 (Sb.As,Ra,Be,Cd,Ca,Cr,Co,Cu, Environmenlal Sample 
,) Fd'b.Mg,Mn.Mo.llg,Ni.Ag,Sr,Na,TI,Sn, V,7ll), pllll SW7041,S W7060, />( SW713l.SW7l91,SW742I,SW7740,SW7761,SW7841; SW9012, 

SW9030,SW9060,SW9020 '-

Additional Comments 
930 ~) voc} a.~ 

... code.-- ti."~f~ tV~ bi'll # ).f-/;1-blf t't\ 

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 

1 teu_fi¢~1 Quanterra Environmental 
D Yes 0No 

>11AI\1f /ZCO 4955 Yarrow Street Condition of Contents 

J!hll- fh'y Arvada, CO R0002 

~/t/~7 '/:t~D ph: (303) 421-6611 Contents Temperature 

- ~ Attention: Lindsay Breyer 
Laboratory Project Number 

-----
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U.S. GEOLOGICAL SURVEY, WATER P 1URCES DIVISION, NEW MEXICO DISTRICT 

ANALYTICAL REO ... -~T/CHAIN OF CUSTODY u51 
.../ 

Project Name & Number PACKING AND SHIPPING DETAILS. 

Cannon Air Force Base, Ground Water Sampling 463536004 Pack~n~~:le/t;};,ping by Seal Number 
C' b-1$¥1-

Sampling Location Deliv?t~per.by l/ Airbill Number 
Landfill-S, Cannon Air Force Base, NM ' " "!l~/ J.rlf tJ{}'Ito 

Team Leader Sampling Status ,S Done 0 Continuing F. Eileen Roybal 

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

,~MAR97 ;o_3o CAFB-.I -0397-ff/_~ 
AIIAp1-IX: SW8260,SW8270,SW8280,SW8310,SW8080,SW8JSO, 

Ground-water 16 Total-METALS: SW6010 {Sb,As,Ba,Be,Cd,Ca,Cr,Co,Cu, ,liQvjmnQUMltal Sample- ') ; 
Fe.Pb.Mg,Mn.MoJig,Ni,Ag,Se.Na.TI,Sn,V711), plus SW704t,SW7060, 

fitrlh'X .c;f"fe_ (.... 

SW713J,SW719l,SW7421.SW7740,SW776l,SW7841; SW9012, ~1(> SW9030,SW9060,SW9020 

Additional Comments 
I 

~ICC _s a: 1.(_ 1?, c oo/eJ- tt!flh a..~~- p ;-1/ .ft- ;z_ 1-bf-6 'I 3 3e3 
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 

~£e.~~ S/(1(<1f 
Quanterra Environmental 

DYes 0No 

f200 4955 Yarrow Street Condition of Contents 

~~~ 
Arvada, CO 80002 

3 <p·f1 q:~cl(J ph: (303) 421-6611 Contents Temperature 

"\..V'l,.,/ - Attention: Lindsay Breyer 
Laboratory Project Number 
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U.S. GEOLOGICAL SURVEY, WATER;' fJURCES DIVISION, NEW MEXICO DISTRICT lQ5f 
ANALYTICAL REl.. _ .. ST/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base, Grouml Water Sampling 463536004 Pack~~eale;tor~jpping by Seal Number 
' . "t- % if8/>3'f 

Sampling Location 
Deli~~d to Ship~LP Airbill Number 

Landfill-5, Cannon Air Force Base, NM fJl . ~ 7-t-fo'!IID6 
Team Leader Sampling Status , 

~Done D Continuing F. Eileen Roybal 
Sample Sample Sample No. of 

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

tt."'_;o CAFB-,L -0391-4?!J) 
AIIApl·IX: SW8260,SW8270,SW8280,SW8310,SW8080,SW81 SO, 

CJI ,_,-MAR97 Ground-water 16 Total-METALS: SW6010 (Sb.As,Ba,Be,Cd,Ca,Cr,Co,Cu, •Envitunmental Sample-
Fe,l'b,Mg.Mn.Mo,Hg.Ni.Ag,Se.Na.TI,Sn,V.Zn), plus SW704l,SW7060, 

fldltlx 5f,.ke d.t1/,'rqc 7'> SW713J.SW719l,SW742l,SW7740,SW776l,SW7841; SW9012. 
SW9030,SW9060,SW9020 

Additional Comments 
:Jr6t-6(LJ"->o_3 ·c' (tx>/t•;- (()If/, tt!r };·1/ 1:1 tf' .f dN. 1~ 

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 
• 

DYes 0No 

1-£~-~f Quanterra Environmental 
_1,11f!J/?J! (200 4955 Yarrow Street Condition of Contents 

A Arvada, CO 80002 

1l;~e-~ ~~~) Cf;t1J ph: (303) 421-6611 Contents Temperatura 

v Attention: Lindsay Breyer 
Laboratory Project Number 

----- L_ ___ --
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U.S. GEOLOGICAL SURVEY, WATER F 1URCES DIVISION, NEW MEXICO DISTRICT 
ANALYTICAL RECL . .:iT/CHAIN OF CUSTODY 

{D 57 
./ 

1 Project Name & Number PACKING AND SHIPPING DETAILS· 

! Cannon Air Force Base, Ground Water Sampling 463536004 Pack~~nd Sealelor Shipying by Seal Number 
~ flct ... ' ~~~-.;.} Prr6J<~ Sampling Location 

Deliver~ to ~rer .. ~ ,jJ Airbill Number 
Landfill-S, Cannon Air Force Base, NM . £. ' {{.11~ zJ{fll(J(J ~-

Team Leader Sampling Status -, D Done I2J Continuing F. Eileen Roybal 

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

f_)MAR97 o{o/ CAFBX -0397-1 
AIIAp>·IX: SW8260,SW8270,SW8280,SW8310,SW8080,SW81SO, 

Ground-water 16 Total-METALS: SW6010 (Sb.As.Ba,Be,Cd,Ca,Cr,Co,Cu, Environmental Sample 
ol/ Fe.I'b.Mg,Mn.Mo,Hg.Ni.Ag.Se.Na.ll,Sn, V,Zn), pl111 SW704l,SW7060, 

SW713l.SW719l.SW7421.SW1740.SW7761.SW7841; SW9012, 
SW9030,SW9060,SW9020 

Additional Comments 
I voc. ~ A.~ ~, c.oO /e~- j).lj~ ~~ .... bl"ll ·t=f 2.rbth't33o3 

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 

Jl £Jt~ ~~ SH'tR11 
Quanterra Environmental D Yes 0No 

/ZOO 4955 Yarrow Street Condition of Contents 

Wi-~ ~~ff1 
Atvada, CO 80002 

Cf.·1f/ ph: (303) 421-6611 Contents Temperature 

II V'V"" Attention: Lindsay Breyer 
Laboratory Project Number 
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U.S. GEOLOGICAL SURVEY, WATER F 1URCES DIVISION, NEW MEXICO DISTRICT 
ANALYTICAL REt. _$T/CHAIN OF CUSTODY 0fo)7 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base, Ground Water Sampling 463536004 Pack~~~nd Seale/t.r S~pping by Seal Number 
I ,. u.... •J/J O'f/5 J~ Sampling Location 

Deliv?Ad to. Spippe~ f>y ~ ~ Alrbill Number 
Landfill-S, Cannon Air Force Base, NM · , £Ji... !Lr1 t 1. t--lfl t/3~'.3 

Team leader Sampling Status 0 Done [iJ Continuing F. Eileen Roybal 

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

AIIApl·IX: SW8260,SW8270,SW8280,SW8310,SW8080,SW81SO, 

o7 5MAR97 o?co CAFB- l-0397-1 Ground-water 16 Total-METALS: SW6010 (Sb.As,Ba,Be,Cd,Ca,Cr,Co,Cu, Environmental Sample 
Fe,Pb,Mg.Mn.Mo.Hg.Ni,Ag,Se,Na,Tl,Sn,V,Zn), plua SW704t,SW7060, 
SW713t,SW719l.SW7421.SW1740,SW7161,SW71141; SW9012, 
SW9030,SW9060,SW9020 

!/I/IR1f o'?co OtfB·-L- o 3'TT -T.B 
Ul 1-1-~ P~UA 

3 .SttLJ 8~60 ~rr,p B/~-tl< o(,l 
t.vc~t.Qr 1'~ 

Additional Comments 

All I ·~Well I o-vJ M> , 5 P, 6-d ~7< 1\t\t fi,,·S; (t1:oit't--VOCs ,.,., 
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 

it Lt.. ~~~P 1zov Quanterra Environmental D Yes 0No 

511AR'I1 4955 Yarrow Street Condition of Contents 

b?U<~~~ 
Arvada, CO 80002 

,fy#7 cJ.rD ph: (303) 421-6611 Contents Temperature 

Attention: Lindsay Breyer 
Laboratory Project Number 
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ChaiJ_ 
Custody Record 

QUMI:M !11Tfl: f!ob~t !Ira 6a J_ 
Client 

-~c..//;, YY1 f'YI£ 

Project Manager 

!D,c:s ~ STeLL. A-
).«fres$ Telephone Number (Area C lde)!Fax Number 

City JState Zip Cod6 Site Contact 

Proj6ct Name Carrier/Waybill Number 
: 

l/_2{, S · L~~ht A~(Jj 
Contract/Purchsse"C:Jrc:llir/Quote No.{) .5 "( (J ::) <j 

' Total Containers 

Sample I. D. No. and Description Date Time Sample Type 
Volume Type No. 

I 

__ ... A 0 La L _.,., I 

(} ~'-f u) 7 -fJ I ' /., ~ 

I 

(")/- rtT> 
... 

rJ I- >f) I 
I 

oz-
nA L 

'-"/ t-1 \ I i/ ,. v ' 1-" 

Special Instructions 

Possible Hazard Identification Sample Disposal 

Preservative 

_.&_ •_.:) ... ,::-

....... ~ -

Quanta: 1 

Date . 
_3_ ~(p -'17 
Lab Number I 

---- --------- 1 
.· -~ 

\.}-

'~ 
Condition on Receipt ~ 

--~ 

t---

r--- --- --

--~ 
--

Environmental 
Services 

Chain Of Custody Number 

?7331 
Page of 

Analysts 

-

'} 

- ---

-- ---- - t--- -- ·- -

, __ t--
- f-- --

- -

--- -

- ~ 

t<! (/ c e. u ~i Le• c"' v rl[, f 1.. .~u 'c;{t flo~,. I[! Co o ;.u-1 ~} 

o~ble 0 Slrln Irritant 0 Polson B 0 Unlrnown I q~9fU'm T(J ~!~!_-~ ......._ 0 Disposal By Lab 0 Archive For_ _ ____ Months 
--- -- -- ----- - - ---- - -------------

OCL .. ..,. Project Specific (Specify) 

Ot. o,. o,,_ 
Date 

Time 

3 ,& -~7 Ct.·- /10~ 

3. Relinquished By : Dare : Time 13. Received By 

~-___[~ate 
1 
Time 

Date Time ____ _ 

_ L _____ L ____ _ 
Date 

-----·· ----·-·-

Comments 

t:"ISTRIBUTION: WHITE • Stays with Sample; CANARY • Returned to Client with Report; PINK - Field Copy 



Sample Checklist 

Project#: "'5 y 0 tyj 
{t,)uanterra 

Date.rrime Received: 3 · Ia: CJ'=r q.'(£) ~ 

Company Name & Sampling Site:_Ll~S.::b...,.\---:C~Aruo~~.aouV\.:~..J..-Pr;~. ~&::::;.__ ________ _ 

•cooler #(s): 

Tempezarwes: '-f, ;./ '(.) .5.1 

Unpacking & LabeHng Check Points: 

Yu No 

a a 1. Radiation checked, record if reading > 0.5 mRJhr. (.__ __ ___.mR/hr) 

G( a 2. Cooler seals intact. 

r:l a 3. Chain of custody present. 

a r:f 4. Bottles broken and/or are leaking, comment if yes. 

I PHOTOGRAPH BROKE.¥ B01T1.ES I 

iil' Cl 5. Containers labeled, comment if no. 

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

a i. Chain of custody includes "received by~ and "relinquished" by si~ 

dates, and times 

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

!;( a 9. Chain of custody agrees with labels, comment if no. 

a a 10. VOA samples filled completely, comment if no. r-JtA., 

a 
a 
a 

a 11. Are VOA bottles preserved, check for labels. ~/A 

tzi 12. Sediment present in "D," dissolved, bottles. 

r;i 13. Are analyses with short holding times requested. 

fii a 14. Is extra sample volume provided forMS, MSD or matrix duplicates. 

tif'1s. Multiphase samples present, comment is yes. a 
PHOTOGIUPH MULTIPHASE SAMPlES I 

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

JP 

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

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

Initials:---­------------------------------------
II-81 
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DODEC LABORATORY DATA REVIEW WORKSHEET 

1.0 GENERAL INFORl\tiATION 

Data reviewer: &M£11Lk"'.#/ 
Date of review: ¢..-4z 
Sample project number: ___..5~Y..::::tJ""""2-:::..Z~----
Project name: /J#-c~ /h6 f=. 
Sample collection date: -..3/f'liZ 
Sample matrix and number: 7t<'!'4~ ?:l 

Type and number of samples in project: 

Environmental 
Trip blank 
Equipment blank 
Ambient blank 
MS/MSD 
Other 

2.0 DATA REPORT 

Number 

z-
1 

Date of Analytical ~esults Report: #rJz 
Number of volumes m Raw Data Report: Z-- < 

Raw Data Report reviewed? Yes No 7 

Were all analyses requested on the COC form performed by the laboratory? 
Yes __ No~ 

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

Were t~ samples properly preserved upon receipt by the laboratory? 
Yes_V_ ·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 

_--~o/~ VOC by GC/MS (SW 8240, SW g6Q. E524, E624 ) 

7 
/ 

----"-r-
7 

17 

Halogenated VOC by GC (SW 8010) 

Aromatic VOC by GC (SW 8020) 

SVOC by GCIMS (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 601 0) 

ICP!MS screen for metals (SW 6020) 

Trace ICP screen for metals (SW 6010 modified) 

Antimony by GFAA (SW 7041) 

Arsenic by GFAA (SW 7060) 

Chromium (SW 7191 or 7196) 

Lead by GFAA (SW 7421) 

Mercury by CVAA (SW 1i7!l.or 7471) 

Selenium by GFAA (SW 7740) 

Thallium by GFAA (SW 7841) 

Inorganic anions (E300.0) 

Alkalinity (310.1) 

Cyanide, total and amenable (SW 9010/9012L 

Nitrogen, ammonia (E350.1) 

Nitrogen, TK.i'i (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 (El60.1) 
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) 

Orber analyses : 
/,. 

vtlnr 77~1 

I 
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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 / 

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

/JIA/ ~?L• ·- ~ <:::r~l - foU,,I,;.-/-;/~ So/rtf.:h CCI!"*)'~~~ 
"Jf.K ~I 4?Vf=. !II M4fyfe5 ·&< r~«c~w-flr.~ ~ /./,;8 ,:-._ -hvt cs. 

Did actual reportingYlei
5
mits ~Np0roject detection limits? 

Organic ·analyses : rc::::_ 

If no, list analytical method, laborato.ry ID, and reason for non-conformance: 

Inorganic analyses: Yes. __ _ / No ___ _ 

Reporting ·limits for GF 4 A 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 CVAA are typiCaifYOiiry raised when the sample concentration 
exceeds the instrument linear range. 

Did DCS meet QC acceptance criteria? Yes __ ~~~·/No __ _ 

If no, list analytical method, laboratory ID, and reason 
for non-conformance: 
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Did SCS meet QC acceptance criteria? Yes~o __ 

If no, list 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 ~ 

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

Did the MS/MSD meet QC acceptance criteria? Yes_ No / 

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 : 

-~c#r5 ~?~ ~ cih::_61k«ae C<cbc<ty eaeJ/~ r£.-«"P"}h(!.t;-;C. 

ta 3~x 'f!t"k~ . j !..c cMatiur~ aL<t'"<y uJu e.v, '::a aMi?( f; Z<&. '"­
& C5, YTAP m•th:C f1W: w.t~ yd.$/ Wtt:r ,..,rf_z .. 6qu W..1- wl/6 zf?(, 1 

u1i'"" t ~ ·"'-'7!,k:t. ) 
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QCSUMMARY 

ll'!' ~uanterra 
Environmenca/ 
Services 

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 

QAJQC procedures mclude the use of approved methodologies. mdependent verification of analytical 

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

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

The standard laboratory QC package is designed to: 

l. 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 ofreportables 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 matri.x 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. 
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@uanterra 
Environmental 
Se·rvice" 

Control limits for accuracy (percent recovery) are based on the average, historical percent recovery+/- 3 

standard de\iation 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 basts. 

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 pau 

are not analyzed. The recovery of the SCS is charted in exactly the same manner as described for the DCS, 

and proVldes 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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QC LOT ASSIGNMENT REPORT 
Volatile Organics by GC/MS 

Laboratory 
Sample Number . 
054027-0001-SA 
054027-0002-SA 
054027-0003-TB 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

08260-SM·A 
08260-SM·A 
08260-SM-A 

II-88 

II)\ 
~uanterra 

QC Lot Nl.DIIber 
CDCS) 

07 MAR 97-N 
07 MAR 97-N 
07 MAR 97-N 

Environmental 
Services 

QC Run Number 
(SCS/Bl.ANK) 

07 MAR 97-N 
07 MAR 97-N 
07 MAR 97-N 
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DUPLICATE CONTROL SAMPLE REPORT 
> Volatile Organics by GC/HS 

Project: 054027 

Category: Q8260·5M·A Volatile Organics 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-N 
Concentration Units: ug/L 

Analyte 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

Spiked 

50.0 
50.0 
50.0 
50.0 
50.0 

Surrogate Spiked 

1.2·Dichloroethane-d4 50.0 
4-Bromofluorobenzene 50.0 
Toluene-dB 50.0 

Concentration 
Measured 

DCS1 Qual DCS2 Qual 

54.7 53.6 
52.6 52.2 
51.1 49.6 
50.7 52.5 
52.1 52.7 

Concentration 
Measured 

DCS1 Qual DCS2 Qual 

48.3 48.3 
46.5 51.0 
49.4 51.3 

AVG 

54.2 
52.4 
50.4 
51.6 
52.4 

lj)"\ 
~uanterra 

Emironmental 
8en'ice' 

Date Analyzed: 07 MAR 97 

Accuracy 
Average(t) 

DCS Limits 

Precision 
(RPD) 

DCS Limit 

108 80-132 2.0 20 
105 85·112 0.76 20 
101 83-121 3.0 20 
103 85-120 3.5 20 
105 90-113 1.1 20 

Accuracy 
Average(t) 

DCS Limits 

97 77-115 
98 87 ·113 

101 90-112 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Analyte 

Category: Q8260·5M·A 
Matrix: AQUEOUS 

Concentration 
Spiked Measured 

QC Lot: 07 MAR 97-N QC Run: 07 MAR 97-N 
Concentration Units: ug/L 

1.2·Dichloroethane·d4 
4-Bromofluorobenzene 
Toluene-dB 

50.0 
50.0 
50.0 

49.8 
49.1 
49.1 

IJ)' ~uanterra 

Accuracy(%) 
SCS Limits 

100 77·115 
98 87-113 
98 90·112 

Environmental 
Services 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q' -vuanterra 
Environmental 
Sen·iccs 

MffiiOD BLANK REPORT 
Volatile Organics by GC/MS 

Reporting 
Analyte Result Units Limit 

Test: 08260 · AP9 · 5ML · AP 
Matrix: AQUEOUS 
QC Lot: 07 HAR 97-N QC Run: 07 HAR 97-N 

Acetone NO ug/L 20 
Acetonitrile NO ug/L 100 
Acrolein NO ug/L 100 
Acrylonitrile NO ug/L 100 
Allyl chloride NO ug/L 10 
Benzene NO ug/L 5.0 
Bromodichloromethane NO ug/L 5.0 
Bromoform NO ug/L 5.0 
Bromomethane NO ug/L 10 
2-Butanone CMEK) NO ug/L 20 
Carbon disulfide NO ug/L 5.0 
Carbon tetrachloride NO ug/L 5.0 
Chlorobenzene NO ug/L 5.0 
Chloroethane NO ug/L 10 
Chloroform NO ug/L 5.0 
Chloromethane NO ug/L 10 
Chloroprene NO ug/L 5.0 
Oibromochloromethane NO ug/L 5.0 
1,2-0ibromo-3-chloro-

propane (OBCP) NO ug/L 10 
1.2-0ibromoethane CEOB) NO ug/L 5.0 
Oibromomethane NO ug/L 5.0 
trans-1.4-0ichloro-2-butene NO ug/L 5.0 
Oichlorodifluoromethane NO ug/L 10 
1,1-0ichloroethane NO ug/L 5.0 
1.2-0ichloroethane NO ug/L 5.0 
1,1-0ichloroethene NO ug/L 5.0 
cis-1.2-0ichloroethene NO ug/L 2.5 
trans-1,2-0ichloroethene NO ug/L 2.5 
1.2-0ichloro~ropane NO ug/L 5.0 
cis-1,3-0ich oropropene NO ug/L 5.0 
trans-1,3-0ichloropropene NO ug/L 5.0 
1.4-0ioxane NO ug/L 500 
Ethyl benzene NO ug/L 5.0 
Ethyl methacrylate NO ug/L 5.0 
2-Hexanone NO ug/L 20 
Iodomethane NO ug/L 5.0 
Isobutyl alcohol NO ug/L 200 
Methacrylonitrile NO ug/L 5.0 
Methylene chloride NO ug/L 5.0 
Methyl methacrylate NO ug/L 5.0 
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Q' vuanterra 
Emironmenral 
Sen·ice~· 

METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8260 · AP9 · 5ML · AP 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-N QC Run: 07 MAR 97-N 

4-Methyl-2-pentanone 
(MIBK) NO ug/L 20 

Propionitrile NO ug/L 20 
Styrene NO ug/L 5.0 
1,1,1.2-Tetrachloroethane NO ug/L 5.0 
1.1.2.2-Tetrachloroethane ND ug/L 5.0 
Tetrachloroethene ND ug/L 5.0 
Toluene ND ug/L 5.0 
1.1.1-Trichloroethane ND ug/L 5.0 
1.1.2-Trichloroethane ND ug/L 5.0 
Trichloroethene ND ug/L 5.0 
Trichlorofluoromethane ND ug/L 10 
1,2,3-Trichloropropane ND ug/L 5.0 
Vinyl acetate ND ug/L 10 
Vinyl chloride ND ug/L 10 
Xylenes (total) ND ug/L 5.0 

Test: 08260 · AP9 · 5HL · AP 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-N QC Run: 07 MAR 97-N 

Acetone ND ug/L 20 
Acetonitrile ND ug/L 100 
Acrolein ND ug/L 100 
Acrylonitrile ND ug/L 100 
Allyl chloride NO ug/L 10 
Benzene NO ug/L 5.0 
Bromodichloromethane ND ug/L 5.0 
Bromofonn ND ug/L 5.0 
Bromomethane NO ug/L 10 
2-Butanone (HEK) ND ug/L 20 
Carbon disulfide NO ug/L 5.0 
Carbon tetrachloride NO ug/L 5.0 
Chlorobenzene ND ug/L 5.0 
Chloroethane NO ug/L 10 
Chlorofonn NO ug/L 5.0 
Chloromethane NO ug/L 10 
Chloroprene NO ug/L 5.0 
Dibromochloromethane NO ug/L 5.0 
1,2-Dibromo-3-chloro-

propane CDBCP) NO ug/L 10 
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Q' -vuanterra 
Em'ironmental 
Sen·ice.~ 

METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8260-AP9·5ML·AP 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-N QC Run: 07 MAR 97-N 

1.2-Dibromoethane (EDB) ND ug/L 5.0 
Dibromomethane NO ug/L 5.0 
trans-1.4-Dichloro-2-butene NO ug/L 5.0 
Oichlorodifluoromethane NO ug/L 10 
1.1-Dichloroethane ND ug/L 5.0 
1.2-Dichloroethane NO ug/L 5.0 
1.1-Dichloroethene NO ug/L 5.0 
cis-1,2-Dichloroethene NO ug/L 2.5 
trans-1.2-0ichloroethene ND ug/L 2.5 
1.2-Dichloro~ropane NO ug/L 5.0 
cis-1.3-Dich oropropene NO ug/L 5.0 
trans-1.3-Dichloropropene NO ug/L 5.0 
1,4-Dioxane ND ug/L 500 
Ethyl benzene ND ug/L 5.0 
Ethyl methacrylate NO ug/L 5.0 
2-Hexanone ND ug/L 20 
Iodomethane NO ug/L 5.0 
Isobutyl alcohol NO ug/L 200 
Methacrylonitrile NO ug/L 5.0 
Methylene chloride NO ug/L 5.0 
Methyl methacrylate NO ug/L 5.0 
4-Methyl-2-pentanone 

CMIBK) NO ug/L 20 
Propionitrile NO ug/L 20 
Styrene ND ug/L 5.0 
1,1.1.2-Tetrachloroethane ND ug/L 5.0 
1.1.2.2-Tetrachloroethane NO ug/L 5.0 
Tetrachloroethene NO ug/L 5.0 
Toluene NO ug/L 5.0 
1.1.1-Trichloroethane NO ug/L 5.0 
1,1.2-Trichloroethane NO ug/L 5.0 
Trichloroethene NO ug/L 5.0 
Trichlorofluoromethane NO ug/L 10 
1.2.3-Trichloropropane NO ug/L 5.0 
Vinyl acetate NO ug/L 10 
Vinyl chloride NO ug/L 10 
Xylenes (total) NO ug/L 5.0 
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"tATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
'o 1 ati 1 e Organics by GC/MS 

t'roject: 054027 

Category: Q8260·5H·A Volatile Organics 
Matrix: AQUEOUS 
Sample:· 054026-0007 
HS Run: 07 MAR 97-N 
Units: ug/L 

Concentration 

Analyte 

1.1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

Surrogates 

Sample 
Result 

NO 
NO 
NO 
NO 
NO 

1.2·Dichloroethane·d4 103 
4-Bromofluorobenzene 102 
Toluene-dB 94.5 

NO = Not Detected 

HS 
Result 

52.7 
53.7 
54.3 
58.5 
57.3 

!'Recovery 

101 
103 
103 

MSD 
Result 

48.9 
52.7 
54.1 
53.2 
53.4 

102 
98.6 
98.0 

IJ)\ 
~uanterra 

Em 'iron mental 

Amount t Recov. RPD 
Spiked Recovery Accep. RPD Accept 

MS MSD HS MSD Limits HS-HSD Limits 

50.0 50.0 105 98 80-132 7.6 20 
50.0 50.0 107 105 85·112 1.8 20 
50.0 50.0 109 108 83·121 0.4 20 
50.0 50.0 117 106 85·120 9.6 20 
50.0 50.0 115 107 90·113 7.0 20 

Rec. Accept. Limits 

77-115 
87 ·113 
90-112 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC/MS 

Laboratory 
Sample Number 

054027-0001-SA 
054027-0002-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 

QC Category 

08270-A 
08270-A 

II-95 

lj)\ 
~uanterra 

Environmental 

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

10 MAR 97-02 10 MAR 97-02 
10 MAR 97-02 10 MAR 97-02 
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DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/HS 
Project: 054027 

Category: Q8270-A 
Matrix~ AQUEOUS 

Acid. Base and Neutrals by GC/MS. 

QC Lot: 10 MAR 97-02 
Concentration Units: ug/L 

Concentration 
Analyte Spiked Measured 

DCS1 Qual DCS2 Qual 

Phenol 150 147 129 
2-Chlorophenol 150 120 108 
1,4-Dichlorobenzene 100 70.4 61.6 
N-Nitroso-di-

n-propylamine 100 96.6 82.8 
1.2.4-Trichlorobenzene 100 72.1 67.1 
4-Chloro-3-methylphenol 150 130 115 
Acenaphthene 100 81.6 73.8 
4-Nitrophenol 150 106 89.4 
2,4-Dinitrotoluene 100 79.2 71.2 
Pentachlorophenol 150 93.8 75.8 
Pyrene 100 89.5 82.6 

Concentration 
Surrogate Spiked Measured 

DCS1 Qual DCS2 Qual 

Nitrobenzene-d5 100 92.6 79.3 
2-Fluorobiphenyl 100 76.4 67.1 
Ter~henyl-d14 100 85.7 75.2 
2-F uorophenol 150 114 99.0 
Phenol-d5 150 165 # 143 
2,4,6-Tribromophenol 150 112 94.6 

# = Value outside control limits 

AVG 

138 
114 

66.0 

89.7 
69.6 

122 
77.7 
97.6 
75.2 
84.8 
86.0 

IJ)\ ,:euanterra 
Em'ironmema/ 

Date Analyzed: 20 MAR 97 

Accuracy Precision 
Average(%) (RPD) 

DCS Limits DCS Limit 

92 45-105 13 20 
76 52-107 11 22 
66 20-124 13 27 

90 52-108 15 20 
70 44-142 7.2 27 
82 22-147 12 20 
78 47-145 10 20 
65 42-115 17 32 
75 55-116 11 21 
57 14-176 21 30 
86 56-120 8.0 20 

Accuracy 
Average(%) 

DCS Limits 

86 51-104 
72 43-116 
80 33-141 
71 36-108 

103 47-106 
69 49-106 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC/MS 

Analyte 

Category: 08270-A 
Hatri x: AQUEOUS 

Concentration 
Spiked Measured 

QC Lot: 10 MAR 97-02 QC Run: 10 MAR 97-02 
Concentration Units: ug/L 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
2-Fluorophenol 
Phenol-d5 
2,4,6-Tribromophenol 

100 
100 
100 
150 
150 
150 

84.8 
68.7 
82.4 
106 
148 

89.4 

lj)\ 
~uanterra 

Accuracy(%) 
SCS Limits 

85 51-104 
69 43-116 
82 33-141 
71 36-108 
99 47-106 
60 49-106 

Em'ironmenral 
St•n·in'.' 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q' 'VUanterra 
Environmenrai 
Service.' 

METHOD BLANK REPORT 
Semivolatile Organics by GC/MS 

Reporting 
Analyte Result Units Limit 

Test: Q8270-AP9·3520·A 
Matrix: AQUEOUS 
QC Lot: 10 MAR 97-02 QC Run: 10 MAR 97-02 

Acenaphthene ND ug/L 10 
Acenaphthylene ND ug/L 10 
Acetophenone ND ug/L 10 
2-Acetylaminofluorene ND ug/L 100 
4-Aminobiphenyl ND ug/L 50 
Aniline ND ug/L 10 
Anthracene ND ug/L 10 
Aramite ND ug/L 20 
Benzo(a)anthracene ND ug/L 10 
Benzo(b)fluoranthene ND ug/L 10 
Benzo(k)fluoranthene ND ug/L 10 
Benzo(g,h,i)perylene ND ug/L 10 
Benzo(a)~yrene ND ug/L 10 
Benzyl a cohol NO ug/L 10 
4-Bromo~henyl 

pheny ether NO ug/L 10 
Butyl benzyl phthalate NO ug/L 10 
2-sec-Butyl-4,6-dinitro-

phenol NO ug/L 20 
4-Chloroaniline NO ug/L 10 
bis(2-Chloroethoxy) 

methane NO ug/L 10 
bis(2-Chloroethyl) ether NO ug/L 10 
2,2'-oxybis(1-chloropropane) NO ug/L 10 
4-Chloro-3-methylphenol NO ug/L 10 
2-Chloronaphthalene NO ug/L 10 
2-Chlorophenol NO ug/L 10 
4-Chlorophenyl 

phenyl ether NO ug/L 10 
Chrysene NO ug/L 10 
Oibenz(a.h)anthracene NO ug/L 10 
Oibenzofuran NO ug/L 10 
Di-n-butyl phthalate NO ug/L 10 
1.2-0ichlorobenzene NO ug/L 10 
1.3-0ichlorobenzene NO ug/L 10 
1.4-Dichlorobenzene NO ug/L 10 
3. 3 • -Oi ch 1 orobenzi dine NO ug/L 50 
2.4-0ichlorophenol NO ug/L 10 
2.6-0ichlorophenol NO ug/L 10 
Diethyl phthalate NO ug/L 10 
Dimethoate NO ug/L 20 
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'VUanterra Q~ 
Environmental 
Sen 'ices 

METHOD BLANK REPORT 
Semivolatile Organics by GC/HS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8270-AP9-3520·A 
Matrix: AQUEOUS 
QC Lot: 10 HAR 97·02 QC Run: 10 HAR 97-02 

p-Dimethylaminoazobenzene ND ug/L 20 
7,12-Dimethylbenz(a)-

anthracene ND ug/L 20 
3,3'-Dimethylbenzidine ND ug/L 50 
a.a-Dimethylphenethyl-

amine ND ug/L 50 
2.4-Dimethyl~henol ND ug/L 10 
Dimethyl pht alate ND ug/L 10 
1.3-Dinitrobenzene ND ug/L 10 
4.6-Dinitro-

2-methylphenol ND ug/L 50 
2.4-Dinitrophenol ND ug/L 50 
2.4-Dinitrotoluene ND ug/L 10 
2.6-Dinitrotoluene ND ug/L 10 
Di-n-cetyl phthalate ND ug/L 10 
Diphenylamine NO ug/L 10 
Disulfoton ND ug/L 50 
bis(2-EthylheXYl) 

~hthalate NO ug/L 10 
Et yl methanesulfonate ND ug/L 10 
Famphur NO ug/L 100 
Fluoranthene ND ug/L 10 
Fluorene ND ug/L 10 
Hexachlorobenzene ND ug/L 10 
Hexachlorobutadiene ND ug/L 10 
Hexachlorocyclopentadiene ND ug/L 50 
Hexachloroethane NO ug/L 10 
Hexachlorophene NO ug/L 
Hexachloropropene ND ug/L 100 
Indeno(1,2.3-cd)pyrene NO ug/L 10 
Isophorone NO ug/L 10 
Isosafrole NO ug/L 20 
Metha~yrilene NO ug/L 50 
3-Met ylcholanthrene ND ug/L 20 
Methyl methanesulfonate NO ug/L 10 
2-Methylnaphthalene NO ug/L 10 
Methyl ~arathion ND ug/L 50 
2-Methy phenol NO ug/L 10 
3/4-Methylphenol ND ug/L 10 
Naphthalene NO ug/L 10 
1.4-Naphthoquinone ND ug/L 50 
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vuanterra Q' 
Environmental 

,..,·ervin•s 

METHOD BLANK REPORT 
Semivolatile Organics by GC/HS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8270-AP9-3S20-A 
Matrix: AQUEOUS 
QC Lot: 10 MAR 97-02 QC Run: 10 MAR 97-02 

1-Naphthylamine NO ug/L 10 
2-Naphthylamine NO ug/L 10 
2-Nitroaniline NO ug/L so 
3-Nitroaniline NO ug/L so 
4-Nitroaniline NO ug/L so 
Nitrobenzene NO ug/L 10 
2-Nitrophenol ND ug/L 10 
4-Nitrophenol NO ug/L so 
4-Nitroquinoline-1-oxide NO ug/L 100 
N-Nitroso-di-n-butylamine ND ug/L 10 
N-Nitrosodiethylamine NO ug/L 10 
N-Nitrosodimethylamine NO ug/L 10 
N-Nitrosodiphenylamine NO ug/L 10 
N-Nitroso-di-

n-propylamine ND ug/L 10 
N-Nitrosomethylethylamine ND ug/L 10 
N-Nitrosomorpholine NO ug/L 10 
N-Nitrosopiperidine NO ug/L 10 
N-Nitrosopyrrolidine NO ug/L 10 
5-Nitro-o-toluidine ND ug/L 20 
Parathion ND ug/L 50 
Pentachlorobenzene NO ug/L 10 
Pentachloroethane NO ug/L so 
Pentachloronitrobenzene ND ug/L 50 
Pentachlorophenol NO ug/L 50 
Phenacetin NO ug/L 20 
Phenanthrene NO ug/L 10 
Phenol ND ug/L 10 
p-Phenylenediamine ND ug/L 100 
Phorate NO ug/L 50 
2-Picoline NO ug/L 20 
Pronamide ND ug/L 20 
Pyrene NO ug/L 10 
Pyridine NO ug/L 20 
Safrole ND ug/L 20 
Sulfotepp NO ug/L 50 
1.2.4.S-Tetrachloro-

benzene NO ug/L 10 
2,3,4,6-Tetrachlorophenol ND ug/L 50 
Thionazin NO ug/L 50 
a-Toluidine NO ug/L 10 
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HElliOO BLANK REPORT 
Semivolatile Organics by GC/HS (cont.) 

Analyte Result 

Test: Q8270·AP9·3520·A 
Matrix: AQUEOUS 
QC Lot: 10 MAR 97·02 QC Run: 10 MAR 97·02 

1.2.4-Trichlorobenzene NO 
2.4.5-Trichlorophenol NO 
2.4.6-Trichloro~enol NO 
0.0.0-Triethylp sphoro· 

thioate NO 
1.3.5-Trinitrobenzene NO 

II-101 

Units 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

lj)\ 
~uanterra 

Reporting 
Limit 

10 
10 
10 

50 
50 

Environmental 
Services 
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Q' r/Uanterra 
Environmental 

Services 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
)emivolatile Organics by GC/MS 
Project: 054027 

Category: 08270-A Acid, Base and Neutrals by GC/MS. 
Matrix: AQUEOUS 
Sample~ 053999·0002 
MS Run: 10 MAR 97-02 
Units: ug/L 

Concentration 
Amount .t Recov. RPD 

Sample MS MSD Spiked Recovery Accep. RPD Accept 
Analyte Result Result Result MS MSD MS MSD Limits MS-MSD Limits 

Phenol ND 133 123 140 156 95 79 45·105 19 20 
2-Chloro~henol ND 111 104 140 156 79 66 52·107 17 22 
1,4-Dich orobenzene ND 67.2 66.7 93.5 104 72 64 20·124 12 27 
N·Nitroso-di-
n-propylamine ND 83.0 84.3 93.5 104 89 81 52·108 9.2 20 

1.2.4· 
Trichlorobenzene ND 66.7 71.6 93.5 104 71 69 44-142 3.8 27 

4-Chloro-3-
methyl phenol ND 114 110 140 156 81 70 22·147 14 20 

Acenaphthene ND 74.2 70.9 93.5 104 79 68 47-145 15 20 
4-Nitrophenol ND 101 90.0 140 156 72 58 42-115 22 32 
2,4-Dinitrotoluene ND 74.2 68.0 93.5 104 79 65 55-116 19 21 
Pentachlorophenol ND 104 98.8 140 156 74 63 14-176 16 30 
Pyrene ND 83.1 78.6 93.5 104 89 75 56-120 16 20 

Surrogates .tRecovery Rec. Accept. Limits 

Nitrobenzene·d5 87.8 88.0 76.9 51-104 
2 · Fl uorobi phenyl 70.4 75.4 65.9 43·116 
Ter~henyl-d14 73.7 72.1 60.9 33·141 
2 · F uoropheno 1 75.5 75.4 63.4 36·108 
Phenol-d5 104 106 92.9 47-106 
2,4,6-Tribromophenol 67.9 77.2 64.1 49·106 

NO = Not Detected 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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QC LOT ASSIGNMENT REPORT 
Semivolatile Organics by GC 

Laboratory 
Sample Number 

054027·0001-SA 
054027·0001-SA 
054027·0002-SA 
054027·0002-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

615-A 
8080·A 
615-A 
8080-A 

II-103 

(}puanterra 

QC Lot Nllll>er 
CDCS) 

11 HAR 97·01 
11 HAR 97 ·01 
11 HAR 97-01 
11 HAR 97 ·01 

Em·ironmenral 
Sen'itl'-'~ 

QC Run Number 
(SCS/BLANK) 

11 HAR 97·01 
11 HAR 97·01 
11 HAR 97·01 
11 HAR 97·01 
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Q\ rvuanterra 
Em? ron mental 
Services 

DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Concentration Accuracy Precision 
Analyte Spiked Measured Average(t) CRPD) 

DCS1 DCS2 AVG DCS Limits DCS Limits 

Category: 615-A 
Matrix: AQUEOUS 
QC Lot: 11 HAR 97·01 
Concentration Units: ug/L 

2.4-D 5.00 3.44 3.97 3.70 74 23·114 14 27 
2.4,5-TP (Silvex) 1.00 0.764 0.854 0.809 81 26·124 11 31 
2.4,5-T 1.00 0.741 0.808 0.774 77 26·127 8.7 29 

Category: 8080-A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·01 
Concentration Units: ug/L 

gamma·BHC (Lindane) 0.200 0.196 0.208 0.202 101 76-122 5.9 15 
Heptachlor 0.200 0.186 0.197 0.192 96 69·125 5.7 15 
Aldrin 0.200 0.172 0.179 0.176 88 64·116 4.0 17 
Dieldrin 0.500 0.443 0.470 0.456 91 74·107 5.9 15 
Endrin 0.500 0.505 0.534 0.520 104 72-118 5.6 15 
4,4' ·DDT 0.500 0.472 0.504 0.488 98 74-117 6.6 15 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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SINGLE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Analyte 
Concentration 
Spiked Measured 

Category: 615-A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-01 QC Run: 11 MAR 97-01 
Concentration Units: ug/L 

DCAA 

Category: 8080-A 
Matrix: AQUEOUS 

5.00 

QC Lot: 11 MAR 97-01 QC Run: 11 MAR 97-01 
Concentration Units: ug/L 

Tetrachloro-m-xylene 
Dibutyl chlorendate 
Decachlorobiphenyl 

1. 00 
1.00 

0.200 

3.66 

0.698 
0.875 
0.206 

@uanterra 

Accuracy(%) 
SCS Limits 

73 27-121 

70 51-103 
88 71·109 

103 50·138 

Em·irvnmental 
s.·nkl'.\ 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q'\ ~uanterra 
Environmental 
Services 

METHOD BLANK REPORT 
Semivolatile Organics by GC 

Reporting 
Analyte Result Units Limit 

Test: 8150-AP9·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-01 QC Run: 11 MAR 97-01 

2.4-D NO ug/L 1.2 
2.4,5-TP (Silvex) NO ug/L 0.17 
2.4.5-T NO ug/L 0.20 

Test: 8080-AP9·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-01 QC Run: 11 MAR 97-01 

Aldrin NO ug/L 0.050 
Aroclor 1016 NO ug/L 1.0 
Aroclor 1221 NO ug/L 1.0 
Aroclor 1232 NO ug/L 1.0 
Aroclor 1242 NO ug/L 1.0 
Aroclor 1248 NO ug/L 1.0 
Aroclor 1254 NO ug/L 1.0 
Aroclor 1260 NO ug/L 1.0 
alpha-BHC NO ug/L 0.050 
beta-BHC NO ug/L 0.050 
delta-BHC NO ug/L 0.050 
gamma-BHC (Lindane) NO ug/L 0.050 
alpha-Chlordane NO ug/L 0.050 
gamma-Chlordane NO ug/L 0.050 
Chlorobenzilate NO ug/L 1.0 
4,4' -ODD NO ug/L 0.10 
4,4' ·DOE NO ug/L 0.10 
4,4' -DDT NO ug/L 0.10 
Dial late NO ug/L 1.0 
Dieldrin NO ug/L 0.10 
Endosulfan I NO ug/L 0.050 
Endosulfan II NO ug/L 0.10 
Endosulfan sulfate NO ug/L 0.10 
Endrin NO ug/L 0.10 
Endrin aldehyde NO ug/L 0.10 
Heptachlor NO ug/L 0.050 
Heptachlor epoxide NO ug/L 0.050 
Isodrin NO ug/L 0.10 
Kepone NO ug/L 2.5 
Methoxychlor NO ug/L 0.50 
Toxaphene NO ug/L 5.0 
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'iATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
. 3emivolatile Organics by GC 
Project: 054027 

Category: 615-A Herbicides 
Matrix:. AQUEOUS 
Sample: 054057-0001 
MS Run: 11 MAR 97-01 
Units: ug/L 

Analyte 

2,4-0 
2.4.5-TP (Silvex) 
2,4,5-T 

Sample 
Result 

NO 
NO 
ND 

Concentration 

MS 
Result 

3.82 
0.842 
0.790 

MSD 
Result 

4.21 
0.913 
0.857 

Category: 8080-A Organochlorine Pesticides 
Matrix: AQUEOUS 
Sample: 054057-0001 
MS Run: 11 MAR 97-01 
Units: ug/L 

Concentration 

Sample MS MSD 
\nalyte Result Result Result 

gamma-BHC (Lindane) ND 0.185 0.195 
Heptachlor ND 0.161 0.139 
Aldrin ND T 0.143 0.0923 
Dieldrin ND 0.421 0.438 
Endrin ND 0.471 0.503 
4,4' ·DDT ND 0.450 0.473 

Amount 
Spiked 

MS MSD 

4.76 4.78 
0.952 0.957 
0.952 0.957 

Amount 
Spiked 

MS MSD 

0.189 0.192 
0.189 0.192 
0.189 0.192 
0.472 0.481 
0.472 0.481 
0.472 0.481 

T = Preferred values unless footnoted on secondary column test. 
NO = Not Detected 

,;-

{!!uanterra 

Recov. 

Em1ronmenral 
Sen·ice> 

RPD 
Recovery Accep. RPD Accept 

MS MSD Limits MS-MSD Limits 

80 88 23-114 9.3 27 
88 95 26-124 7.6 31 
83 90 26-127 7.6 29 

% Recov. RPD 
Recovery Accep. RPD Accept 

MS MSD Limits MS-MSD Limits 

98 102 76-122 3.7 15 
85 72 69-125 16 15 
76 48 64-116 45 17 
89 91 74·107 2.1 15 

100 105 72-118 4.7 15 
95 98 74-117 3.1 15 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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QC LOT ASSIGNMENT REPORT 
High Performance Liquid Chromatography 

Laboratory 
Samp 1 e NLDIIber 

054027-0001-SA 
054027-0002-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 

QC Category 

8310-A 
8310-A 

II-108 

#J)' ~uanterra 
Environmental 

Service,, 

QC Lot Number QC Run Number 
CDCS) CSCS/BLANK) 

11 MAR 97-01 11 MAR 97-01 
11 MAR 97-01 11 MAR 97-01 
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DUPLICATE CONTROL SAMPLE REPORT 
High Performance Liquid Chromatography 

Concentration 
Analyte Spiked Measured 

DCS1 DCS2 AVG 

Category: 8310-A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-01 
Concentration Units: ug/L 

Naphthalene 10.0 9.68 9.71 9.70 
Fluorene 2.00 2.00 1.99 2.00 
Pyrene 2.00 2.35 2.16 2.26 
Benzo(a)pyrene 1.00 0.904 0.869 0.886 
Indeno(1.2.3-cd)pyrene 1.00 1.05 1.04 1.04 

#j)'\ 
~uanterra 

Emironmt'ntal 

Accuracy Precision 
Average(%) <RPD) 

DCS Limits DCS Limits 

97 53-111 0.31 33 
100 59-123 0.50 26 
113 62-122 8.4 28 
89 65-117 3.9 22 

105 53-153 0.96 22 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

II-109 

A-67 



SINGLE CONTROL SAMPLE REPORT 
High Performance Liquid Chromatography 

Analyte 

Category: 8310-A 
Matrix: AQUEOUS 

Concentration 
Spiked Measured 

QC Lot: 11 MAR 97-01 QC Run: 11 MAR 97·01 
Concentration Units: ug/L 

Terphenyl-d14 20.0 15.3 

(Jpuanterra 

Accuracy(%) 
SCS Limits 

76 37·123 

Envirounlt'uta/ 
Sen·in•, 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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METHOD BLANK REPORT 
High Performance Liquid Chromatography 

Analyte Result Units 

Test: 8310-HPLC·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-01 QC Run: 11 MAR 97-01 

Naphthalene NO 
Acenaphthylene NO 
Acenaphthene NO 
Fluorene 0.10 
Phenanthrene NO 
Anthracene NO 
Fluoranthene NO 
Pyrene NO 
Benzo(a)anthracene NO 
Chrysene NO 
Benzo(b)fluoranthene NO 
Benzo ( k.) fl uoranthene NO 
Benzo(a)pyrene NO 
Dibenz(a,h)anthracene NO 
Benzo(g,h,i)perylene NO 
Indeno(1.2.3-cd)pyrene NO 

J = Result is detected below the reporting limit or is an 
estimated concentration. 

II-lll 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

vuanterra Q' 
Em'ironmenra/ 
Sen·ice., 

Reporting 
Limit 

1.0 
1.0 
1.0 

0.20 J 
0.20 
0.10 
0.20 
0.20 
0.10 
0.20 
0.10 
0.10 
0.10 
0.20 
0.20 
0.20 
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'ATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
.igh Performance Liquid Chromatography 
Project: 054027 

Category: 8310-A Polynuclear Aromatic Hydrocarbons by HPLC 
Matrix:. AQUEOUS 
Sample: 054085·0004 
HS Run: 11 MAR 97 ·01 
Units: ug/L 

Concentration 
Amount 

Sample HS MSD Spiked 
Analyte Result Result Result HS HSD 

Naphthalene NO 11.5 11.7 11.5 12.8 
Fluorene NO 2.29 2.31 2.30 2.56 
Pyrene NO 2.55 2.67 2.30 2.56 
Benzo(a)pyrene NO 0.954 0.971 1.15 1.28 
Indeno(1,2. 3·cd) 
pyrene NO 1.02 1.00 1.15 1.28 

NO = Not Detected 

% 

{!Puanterra 

Recov. 

Environmental 
Service., 

RPD 
Recovery Accep. RPD Accept 

HS HSD Limits MS·HSD Limits 

100 91 53·111 9.0 33 
100 90 59·123 9.8 26 
111 104 62·122 6.1 28 
83 76 65·117 8.9 22 

89 78 53·153 13 22 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q' rvuanterra 
Em'ironmenral 
Service., 

QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation 

Laboratory QC Lot N~r QC Run NL.Dnber 
Samp.l e NL.Dnber QC Matrix QC Category <DCS) (SCS/Bl.ANK) 

054027·0001-SA AQUEOUS PB·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054027·0001-SA AQUEOUS AS-FAA-AT 07 MAR 97·K1 07 MAR 97·K1 
054027·0001-SA AQUEOUS SE·FAA·AT 07 MAR 97·K1 07 MAR 97·K1 
054027·0001-SA AQUEOUS TL·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054027·0001-SA AQUEOUS HG·CVAA·AT 11 MAR 97·N2 11 MAR 97·N2 
054027·0001-SA AQUEOUS CD·FAA·AT 07 MAR 97-SA 07 MAR 97-SA 
054027·0001-SA AQUEOUS CR·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054027·0001-SA AQUEOUS SB·FAA·AT 11 MAR 97·N2 11 MAR 97·N2 
054027·0001-SA AQUEOUS AG·FAA·AT 07 MAR 97-SA 07 MAR 97-SA 
054027-0001-SA AQUEOUS ICP·AT 11 MAR 97·N2 11 MAR 97-N2 
054027-0002-SA AQUEOUS PB·FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054027·0002-SA AQUEOUS AS·FAA·AT 07 MAR 97·K1 07 MAR 97·K1 
054027·0002-SA AQUEOUS SE·FAA-AT 07 MAR 97·Kl 07 MAR 97-K1 
054027·0002-SA AQUEOUS TL-FAA·AT 07 MAR 97-SB 07 MAR 97-SB 
054027-0002-SA AQUEOUS HG-CVAA-AT 11 MAR 97-N2 11 MAR 97-N2 
054027·0002-SA AQUEOUS CD-FAA-AT 07 MAR 97-SA 07 MAR 97-SA 
054027-0002-SA AQUEOUS CR-FAA-AT 07 MAR 97-SB 07 MAR 97-SB 
054027·0002-SA AQUEOUS SB-FAA·AT 11 MAR 97-N2 11 MAR 97-N2 
054027-0002-SA AQUEOUS AG-FAA-AT 07 MAR 97-SA 07 MAR 97-SA 
054027·0002-SA AQUEOUS ICP-AT 11 MAR 97·N2 11 MAR 97-N2 
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Q' vuanterra 
Emironmental 

_,·en·ic·e., 

DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

Concentration Accuracy Precision 

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

Category: PB·FM·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SB 
Concentration Units: mg/L 

Lead 0.0400 0.0420 0.0415 0.0418 104 84·124 1.2 10 

Category: AS·FM·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97·K1 
Concentration Units: mg/L 

Arsenic 0.0400 0.0411 0.0425 0.0418 105 85·114 3.3 10 

Category: SE·FM·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97·K1 
Concentration Units: mg/L 

Selenil.lll 0.0400 0.0400 0.0396 0.0398 100 80·118 1.0 10 

Category: TL·FM·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SB 
Concentration Units: mg/L 

Thalli1.111 0.0400 0.0375 0.0368 0.0372 93 84·124 1.9 10 

Category: HG·CVM·AT 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-N2 
Concentration Units: mg/L 

Mercury 0.00100 0.00101 0.000986 0.000997 100 77-117 2.1 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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DUPLICATE CONTROL SAMPLE REPORT 

IJ)' ~uanterra 
Em'ironmenra/ 
Sen·ices 

Metals Analysis and Preparation (cont.) 

Analyte 

Category: CD-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97 ·SA 
Concentration Units: mg/L 

Cadmium 

Category: CR-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SB 
Concentration Units: mg/L 

Chromium 

Category: SB·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-N2 
Concentration Units: mg/L 

Antimony 

Category: ~-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SA 
Concentration Units: mg/L 

Silver 

Category: ICP·AT 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·N2 
Concentration Units: mg/L 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Cal CiliD 

I= Recovery outside QC Limits 

Concentration 
Spiked Measured 

Accuracy Precision 
Average(%) (RPD) 

DCS1 DCS2 AVG DCS Limits DCS Limits 

0.0040 0.00417 0.00433 0.00425 106 83·123 3.8 10 

0.0100 0.0110 0.0109 0.0110 110 81-121 0.91 14 

0.500 0.507 0.513 0.510 102 83·123 1.2 14 

0.0050 0.00504 0.00516 0.00510 102 81·121 2.4 15 

2.00 2.14 2.15 2.15 107 86·117 0.66 10 
0.500 0.551 0.547 0.549 110 81·119 0.64 10 
2.00 1.92 1.96 1.94 97 81·110 2.1 10 
2.00 2.00 2.01 2.00 100 86·114 0.52 10 

0.0500 0.0470 0.0481 0.0476 95 83·117 2.2 10 
1.00 1.85 1.93 1.89 189# 82·122 4.4 10 

0.0500 0.0501 0.0486 0.0494 99 80·120 3.1 17 
50.0 49.7 49.9 49.8 100 88·112 0.44 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q\ ""uanterra 
Enl'ironmental 
.'ieiTices 

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

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

DCS1 DCS2 AVG DCS Limits DCS Limits 

Category: ICP·AT 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·N2 
Concentration Units: mg/L 

Chromium 0.200 0.199 0.200 0.200 100 83·112 0.62 10 
Cobalt 0.500 0.515 0.519 0.517 103 80·120 0.76 10 
Copper 0.250 0.240 0.242 0.241 96 84·115 0.78 10 
Iron 1.00 1.03 1.02 1.02 102 87 ·117 0.54 10 
Lead 0.500 0.486 0.474 0.480 96 83·114 2.4 15 
Lithium 1.00 0.846 0.850 0.848 85 80·120 0.45 10 
Magnesium 50.0 48.6 48.8 48.7 97 84·114 0.53 10 
Manganese 0.500 0.498 0.500 0.499 100 84·113 0.58 10 
Molybdenum 1.00 0.983 0.995 0.989 99 80·120 1.2 10 
Nickel 0.500 0.495 0.501 0.498 100 85·112 1.2 10 
Potassium 50.0 46.5 46.8 46.7 93 82·111 0.63 10 
Selenium 2.00 1.97 1.97 1.97 99 86·111 0.12 10 
Silver 0.0500 0.0476 0.0474 0.0475 95 83·115 0.36 10 
Sodium 50.0 50.4 50.1 50.3 101 86·115 0.61 10 
Tin 2.00 2.04 2.04 2.04 102 86·114 0.23 10 
Titanium 1.00 1.01 1.01 1.01 101 87·112 0.27 10 
Vanadium 0.500 0.493 0.495 0.494 99 85-114 0.43 10 
Zinc 0.500 0.495 0.492 0.494 99 82-113 0.67 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q~ ,uanterra 
Environmental 
·~en'ice!> 

METHOD BLANK REP<RT 
Metals Analysis and Preparation 

Reporting 
Analyte Result Units Limit 

Test: PB·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SB QC Run: 07 MAR 97-SB 

Lead NO mg/L 0.0050 

Test: AS·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-Kl QC Run: 07 MAR 97-Kl 

Arsenic ND mg/L 0.0050 

Test: SE·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-Kl QC Run: 07 MAR 97-Kl 

SeleniLDD ND mg/L 0.0050 

Test: TL·FAA-AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SB QC Run: 07 MAR 97-SB 

ThalliLDD ND mg/L 0.0050 

Test: HG·CVAA·7470·AT 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-N2 QC Run: 11 MAR 97·N2 

Mercury ND mg/L 0.00020 

Test: CD·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97·SA QC Run: 07 MAR 97·SA 

CadmiLDD NO mg/L 0.00050 
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Q" rvuanterra 
Emironmenwl 
~"'en·io·s 

METHOD BU\NK REPORT 
Metals Analysis and Preparation (cont.) 

Reporting 
Analyte Result Units Limit 

Test: CR·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SB QC Run: 07 MAR 97-SB 

Chromium NO mg/L 0.0050 

Test: SB-FAA·AT 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·N2 QC Run: 11 MAR 97·N2 

Antimony NO mg/L 0.010 

Test: AG·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 07 MAR 97-SA QC Run: 07 MAR 97-SA 

Silver NO mg/L 0.00050 

Test: ICP·AT 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-N2 QC Run: 11 MAR 97-N2 

Antimony NO mg/L 0.060 
Arsenic NO mg/L 0.10 
Barium NO mg/L 0.010 
Beryllium ND mg/L 0.0020 
Cadmium ND mg/L 0.0050 
Calcium NO mg/L 0.20 
Chromium NO mg/L 0.010 
Cobalt NO mg/L 0.010 
Copper NO mg/L 0.020 
Iron ND mg/L 0.10 
Lead NO mg/L 0.050 
Magnesium NO mg/L 0.20 
Manganese ND mg/L 0.010 
Molybdenum ND mg/L 0.020 
Nickel NO mg/L 0.040 
Selenium NO mg/L 0.20 
Silver NO mg/L 0.010 
Sodium NO mg/L 5.0 
Thallium NO mg/L 2.0 
Tin NO mg/L 0.10 
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METHOD BLANK REPORT 
Metals Analysis and Preparation (cont.) 

Analyte Result 

Test: ICP·AT 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·N2 QC Run: 11 MAR 97·N2 

Vanadium NO 
Zinc NO 

II-ll9 

Units 

mg/L 
mg/L 

#I)' ~uanterra 

Reporting 
Limit 

0.010 
0.020 

Emironmenral 
Sen'ice,~ 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Metals Analysis and Preparation 
Project: 054027 

Category: PB-FAA-AT Lead, Furnace AA I Total Metals 
Matrix: AQUEOUS 
Sample: 054057-0001 
HS Run: 07 MAR 97-SB 
Units: mg/L 

Analyte 

Lead 

Sample 
Result 

NO G 

Concentration 

HS 
Result 

0.0308 

MSD 
Result 

0.0308 

Category: AS-FAA-AT Arsenic, Furnace AA I Total Metals 
Matrix: AQUEOUS 
Sample: 054026-0007 
HS Run: 07 MAR 97-K1 
Units: mg/L 

Analyte 

Arsenic 

Sample 
Result 

NO 

Concentration 

HS 
Result 

0.0386 

MSD 
Result 

0.0388 

Category: SE-FAA-AT Selenium, Furnace AA I Total Metals 
Matrix: AQUEOUS 
Sample: 054026-0007 
HS Run: 07 MAR 97 -K1 
Units: mg/L 

Analyte 

Selenium 

Sample 
Result 

NO 

Concentration 

HS 
Result 

0.0280 

MSD 
Result 

0.0276 

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

#})\ 
~uanterra 

Environmental 
Services 

Amount Acceptance 
Spiked ~Recovery ~RPD Limit 
HS/MSD MS HSD Recov. RPD 

0.0400 77 77 0.0 84-124 10 

Amount Acceptance 
Spiked %Recovery ~RPD Limit 
HS/HSD MS HSD Recov. RPD 

0.0400 96 97 0.5 85-114 10 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
MS/MSD MS HSD Recov. RPD 

0.0400 70 69 1.4 80-118 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Metals Analysis and Preparation 
Project: 054027 (cont.) 

Category: TL·FAA·AT Thallium. Furnace AA I Total Metals 
Matrix: AQUEOUS 
Sampl~: 054057-0001 
HS Run: 07 MAR 97 -SB 
Units: mg/L 

Analyte 

Thallium 

Sample 
Result 

ND G 

Concentration 

MS 
Result 

0.032 

MSD 
Result 

0.032 

Category: HG·CVAA-AT Mercury by CVAA I Total Mercury 
Matrix: AQUEOUS 
Sample: 054089-0001 
HS Run: 11 MAR 97 -N2 
Units: mg/L 

Concentration 

1))'\ 
~uanterra 

Environmental 
Services 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
HS/HSD MS HSD Recov. RPD 

0.040 80 80 0.3 84-124 10 

Amount Acceptance 
Sample 
Result 

MS 
Result 

MSD Spiked %Recovery %RPD Limit 

Analyte Result HS/HSD MS HSD Recov. RPD 

Mercury NO 0.00103 0.00101 0.00100 103 101 2.5 77-117 10 

Category: CD-FAA-AT Cadmium.Furnace AAI Total Metals 
Matrix: AQUEOUS 
Sample: 054057-0001 
MS Run: 07 MAR 97 ·SA 
Units: mg/L 

Analyte 

Cadmium 

Sample 
Result 

NO 

Concentration 

MS 
Result 

0.00462 

Amount Acceptance 
MSD Spiked %Recovery tRPD Limit 

Result HS/MSD MS MSD Recov. RPD 

0.00461 0.00400 116 115 0.2 83·123 10 

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

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Metals Analysis and Preparation 
Project: 054027 (cont.) 

Category: CR·FAA-AT Chromium. Furnace AA. Total 
Matrix: AQUEOUS 
Sample: 054057-0001 
HS Run: 07 MAR 97·SB 
Units: mg/L 

Concentration 

Analyte 

Chromium 

Sample 
Result 

0.0057 

MS 
Result 

0.0131 

MSD 
Result 

0.0131 

Category: SB·FAA·AT Antimony by Furnace 
Matrix: AQUEOUS 
Sample: 054075-0002 
MS Run: 11 MAR 97-N2 
Units: mg/L 

Concentration 

Sample MS MSD 
Analyte Result Result Result 

Antimony NO 0.521 0.527 

Category: AG-FAA-AT Silver.Furnace AA!Total Metals 
Matrix: AQUEOUS 
Sample: 054057-0001 
MS Run: 07 MAR 97-SA 
Units: mg/L 

Concentration 

Sample HS MSD 
Analyte Result Result Result 

Silver NO 0.00414 0.00423 

NO = Not Detected 

Quanterra 
Emironmental 
Services 

Amount Acceptance 
Spiked ~Recovery XRPD Limit 
MS/MSD MS MSD Recov. RPD 

0.0100 74 74 0.0 81-121 14 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
MS/MSD MS MSD Recov. RPD 

0.500 104 105 1.1 83-123 14 

Amount Acceptance 
Spiked %Recovery .tRPD Limit 
MS/MSD MS MSD Recov. RPD 

0.00500 83 85 2.2 81-121 15 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

II-122 
A-80 



MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Metals Analysis and Preparation 
Project: 054027 (cont.) 

Category: ICP·AT ICP Metals I Total 
Matrix: AQUEOUS 
Sample: 054075-0002 
HS Run: 11 MAR 97-N2 
Units: mg/L 

Concentration 

Sample MS 
Analyte Result Result 

Antimony NO 0.514 
Arsenic NO 1.92 
Barit.ml 0.060 1.97 
Beryllit.ml NO 0.0458 
Cadmit.ml NO 0.0410 
Calcit.ml 50.5 98.4 
Chromit.ml NO 0.192 
Cobalt NO 0.501 
Copper NO 0.251 
Iron 0.28 1.25 
Lead NO 0.461 
Hagnesit.ml 12.5 61.9 
Manganese 0.029 0.514 
Nickel NO 0.484 
Silver NO 0.0436 
Sodit.ml 337 387 
Tin NO 1.98 
Vanadit.ml NO 0.484 
Zinc 0.052 0.523 

NC = Not Calculated, calculation not applicable. 
NO = Not Detected 

MSD 
Result 

0.534 
1.95 
1.97 
0.0458 
0.0446 

98.7 
0.195 
0.498 
0.248 
1.26 
0.460 

61.7 
0.513 
0.483 
0.0453 

390 
1.99 
0.486 
0.524 

Q'\ vuanterra 
Environmental 
Services 

Amount Acceptance 
Spiked %Recovery tRPO Limit 
MS/MSO MS MSO Recov. RPD 

0.500 103 107 3.8 81·119 10 
2.00 96 98 1.8 81-110 10 
2.00 96 96 0.0 86-114 10 
0.0500 92 92 0.0 83·117 10 
0.0500 82 89 8.4 80·120 17 

50.0 96 96 0.2 88-112 10 
0.200 96 97 1.3 83-112 10 
0.500 100 100 0.6 80-120 10 
0.250 100 99 1.1 84-115 10 
1.00 97 98 0.5 87-117 10 
0.500 92 92 0.1 83-114 15 

50.0 99 98 0.2 84-114 10 
0.500 97 97 0.1 84-113 10 
0.500 97 97 0.2 85·112 10 
0.0500 87 91 3.9 83-115 10 

50.0 NC NC NC 86-115 10 
2.00 99 99 0.4 86-114 10 
0.500 97 97 0.4 85-114 10 
0.500 94 94 0.2 82-113 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

II-123 
A-81 



QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Labo~atory 
Samp e Number QC Matrix QC Category 

054027-0001-SA AQUEOUS TOX-A 
054027-0001-SA AQUEOUS CN-A 
054027-0001-SA AQUEOUS S-A 
054027-0001-SA AQUEOUS TOC-9060-A 
054027-0002-SA AQUEOUS TOX-A 
054027-0002-SA AQUEOUS CN-A 
054027-0002-SA AQUEOUS S-A 
054027-0002-SA AQUEOUS TOC-9060-A 

II-124 

II)' ~uanterra 
Em'ironmenta/ 

Serrin•_, 

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

27 MAR 97-N1 27 MAR 97-N1 
11 MAR 97-N1 11 MAR 97-N1 
11 MAR 97-S1 11 MAR 97-S1 
19 MAR 97-N1 19 MAR 97·N1 
27 MAR 97-N1 27 MAR 97-N1 
11 MAR 97-N1 11 MAR 97-N1 
11 MAR 97-S1 11 MAR 97-S1 
19 MAR 97-N1 19 MAR 97-N1 
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Q' vuanterra 
Environmental 
Services 

DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 

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

DCS1 DCS2 AVG DCS Limits OCS Limits 

Category: TOX·A 
Matrix: AQUEOUS 
QC Lot: 27 MAR 97-N1 
Concentration Units: ug/L 

Total Organic 
Halogen as Cl 100 83.6 86.2 84.9 85 84·110 3.0 13 

Category: CN·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·N1 
Concentration Units: mg/L 

Cyanide 0.176 0.194 0.196 0.195 111 72·118 1.2 18 

Category: S·A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97·S1 
Concentration Units: mg/L 

Sulfide. Total 0.471 0.502 0.500 0.501 106 79·131 0.34 10 

Category: TOC-9060-A 
Matrix: AQUEOUS 
QC Lot: 19 MAR 97·N1 
Concentration Units: mg/L 

Total Organic 
Carbon 30.0 29.7 29.4 29.6 99 90·110 1.0 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q' 'VUanterra 
Environmental 
Services 

METifOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Analyte Result Units 
Reporting 

Limit 

Test: TOX-TOX-A 
Matrix: AQUEOUS 
QC Lot: 27 MAR 97-N1 QC Run: 27 MAR 97-N1 

Total Organic 
Halogen as Cl NO ug/L 30.0 

Test: CNTOT- TEC-A 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-N1 QC Run: 11 MAR 97-N1 

Cyanide NO mg/L 0.010 

Test: S-SPEC-AT 
Matrix: AQUEOUS 
QC Lot: 11 MAR 97-S1 QC Run: 11 MAR 97-51 

Sulfide. Total NO mg/L 0.050 

Test: TOC-TOC-A 
Matrix: AQUEOUS 
QC Lot: 19 MAR 97-N1 QC Run: 19 MAR 97-N1 

Total Organic 
Carbon NO mg/L 1.0 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Wet Chemistry Analysis and Preparation 
Project: 054027 

Category: TOX-A Total Orgar -Halogen 
Matrix: AQUt:OUS 
Sample·: 054057-0001 
HS Run: 27 MAR 97-N1 
Units: ug/L 

Concentration 

Analyte 

Total Organic 
Halogen as Cl 

Sample 
Result 

NO 

Category: CN·A Cyanide 
Matrix: AQUEOUS 
Sample: 054057·0001 
HS Run: 11 MAR 97 ·N1 
Units: mg/L 

Analyte 

Cyanide 

Sample 
Result 

NO 

Category: S-A Sulfide 
Matrix: AQUEOUS 
Sample: 054057·0001 
MS Run: 11 MAR 97·S1 
Units: mg/L 

Analyte 

Sulfide, Total 

NO = Not Detected 

Sample 
Result 

NO 

HS 
Result 

87.0 

HSD 
Result 

86.6 

Concentration 

HS 
Result 

0.222 

HSD 
Result 

0.227 

Concentration 

HS 
Result 

0.406 

HSD 
Result 

0.438 

~~~ ~uanterra 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
MS/MSD HS HSD Recov. RPD 

100 87 87 0.4 84·110 13 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
MS/MSD MS HSD Recov. RPD 

0.198 112 115 2.4 72·118 18 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
MS/MSD HS MSD Recov. RPD 

0.449 90 98 7.6 79·131 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Wet Chemistry Analysis and Preparation 
Project: 054027 (cont.) 

Category: TOC-9060-A Total Organic Carbon 
Hatri x: AQUEOUS 
Sample: 054057-0001 
HS Run: 19 MAR 97·N1 
Units: mg/L 

Concentration 

Analyte 

Total Organic Carbon 

NO = Not Detected 

Sample 
Result 

NO 

MS 
Result 

25.0 

MSD 
Result 

24.8 

{!Puanterra 
Em'ironmenral 
Ser-vice., 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
HS/MSD MS MSD Recov. RPD 

25.0 100 99 0.8 90·110 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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I.D 

lJ.S. GE:.ULOGICAL SURVEY, WATER R' URCES DIVISION, NEW MEXICO DISTRICT 

ANALYTICAL REQl._JT/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS • 

Cannon Air Force B~. Ground Water Sampling 463536004 Packed and Sealed for Shipping by 
cfi_ U!tt--~}4.1 ~· 

Seal Number 
p8/s-P,z. 

Sampling Location Delivered to Shipper by rfr- Fif1~ ~' v Airbill Number 
Landfill-S, Cannon Air Force Base, NM z~t-6f}f~ 

Team Leader Sampling Status 0 Done ~ Continuing I' 
F. Eileen Roybal 3't 
Sample Sample Sample No. of 

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

tfMAR97 CAFB-tf -0397-1 
AIIApl-IX: SW8260,SW8270,SW8280,SW8310,SW8080,SW81SO, 

-651 act> Ground-water 16 Total-METALS: SW6010 (Sb,As,Ba,Be,Cd,Ca,Cr,Co,Cu, Environmental Sample 
Fe,Pb,Mg.Mn,Mo,Hg,Ni,Ag,Se,Na,TI,Sn,V,Zn), plua SW7041,SW7060, 
SW713l,SW719t,SW7421,SW7740,SW776t,SW7841; SW9012, 
SW9030.SW9060,SW9020 

Additional Comments 
c.ccltr- w"'~ 3f*.bff~tb voc.J for- .fir~ s,_,J< et~ ~ tt~r Ji'll j:f 

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

Relinquished by (slgne .. d) Received by (signed) Date Time Analytical Laboratory l2r Intact upon Receipt 

1'~~~ JSOo Quanterra Environmental 
Yes 0 No 

~ 4955 Yarrow Street Condition of Contents 

1:arrr~ 
Arvada, CO 80002 

J/5/'1 1 C{f~ ph: (303) 421-6611 Contents Temperature 

I Attention: Lindsay Breyer 
Laboratory Project Number 



U.S. GE:OLOGICAL SURVEY, WATER P URCES DIVISION, NEW MEXICO DISTRICT 

ANALYTICAL REQL-~T/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS· 

Cannon Air Force Base, Ground Water Sampling 463536004 Pack~~nf}J~e}L~:;~ng by Seal Nu;?er 
08'/S 

Sampling Location 
Deli*d f}J~pe~~ ;7;84:l6 Landfill-S, Cannon Air Force Base, NM 

Team Leader Sampling Status , D Done 181 Continuing 
F. Eileen Roybal s-et 
Sample Sample Sample No. of 

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

CAFB- a_ -0397-1 
AllApx-IX: SW8260,SW8270,SW8280,SW8310,SW8080,SW8150. 

If MAR97 

f/$0 
Ground-water 16 Total-METALS: SW60l0 (Sb.As.Ba,Be,Cd,Ca,Cr,Co,Cu, Environmental Sample 

Fe.Pb.Mg.Mn.Mo.Hg.Ni.Ag.Se.Na.TI,Sn,V,Zn), plus SW7041,SW7060, ...., 
SW713l,SW719l,SW742l,SW7740,SW7761,SW7841; SW9012. - (~ •' 

SW9030,SW9060,SW9020 

'fH/tP.?r CI+FB-G --o371- l 
tlf~ .. ~ ........, 

StO 8"d.._b0 Th'f Bitt~ I<- -u3 
/l30 ""'"ff>r .....:::> 

~ 

~ 

I 

Additional Comments 

AlSo rnd"<l~ LKC ~ CkFB- tf -tJ37:f-/ (tl~~ll tr ~rtit b<t3l/-l.f 3) 
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 

~ ~ ,_,1-~fl 'ffflRi1 
Quanterra Environmental 

~Yes 0No 

/>00 4955 Yarrow Street Condition of Contents 
... ....r-"1 

/ 

(!P/4--
Arvada, CO 80002 

l-11>/17 --d -- ph: (303) 421-6611 Contents Temperature 
( ~ .__) 

Attention: Lindsay Breyer 
Laboratory Project Number 



Sample Checklist . 

Project#: 5lf () Z J 
(iluanterra 

":::> I :1 Environmental 
Date!Time Received: .:> Sr tf 7 { 4:f Services 

Company Name & Sampling Site:. ____ V_~_t,_) ___ Gv..._· _o_f\;.,...)._ ________ _ 

•cooler #(s): 

Tempenuures: {, i 

Unpacking & Labeling Check Points: 

No 

Q 1. Radiation checked. record if reading> 0.5 mR/hr. ('----..JmRlhr) 

a 2. Cooler seals intact 

Q 3. Chain of custody present. 

a r:( 4. Bottles broken and/or are leaking, comment if yes. 

I PHOTOGRAPH BROKE..¥ BOTTLES I 
a 5. Containers labeled, comment if no. 

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

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

dates, and times 

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

a!' Q 9. Chain of custody agrees with labels, comment if no. 

rf' Cl 10. VOA samples filled completely, comment if no. 

~ a 11. Are VOA bottles preserved. check for labels. 

Cl e("12. Sediment present in "D," dissolved, bottles. 

a c/'13. Are analyses with shon holding times requested. 

Q r:f 14. Is extra sample volume provided forMS, MSD or matrix duplicates. 

Q r;;( 15. Multiphase samples present, comment is yes. 

I PHOTOGRAPH MULTI PHASE SAMPLES I 
Q 16. Clear picture taken, labeled. and stapled to project folder. 

~ 
I 

i 

I 

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

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

--------------------------------------------------------------- hdtiab: ______ _ 

\\QarvcoOI\public\qa\forms\sampc:hck.doc II-131 llcYisioa I - April. 19, 1995 
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DODEC LABORATORY DATA REVIEW WORKSHEET 

1.0 GENERAL INFORMATION 

Data reviewer: Lfcu~"'--4!./ 
Date of review: q-/?-97 

Sample project number: __,J"--..... i...=.d..;..:J.;....;....--:-----

Project name: 11/11!- Wl'flt d:.fL-
Sample collection date: 3/~7 
Sample matrix and number: .ctg~-<..uu.5 3 

Type and number of samples in project: 

Environmental 
Trip blank 
Equipment blank 
Ambient blank 
MS/MSD 
Other 

2.0 DATA REPORT 

Number 

I 

Date of Analytical Results Report: 'I--ff? 
Number of volumes in Raw Data Report:. ___ ...._ __ 

Raw Data Report reviewed? Yes No ~ 

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

Yes __ No_L 

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

ka..ut4-i' di.cc Aut dr''¥14? 4ctrf &"<'$ Mill ft, ctyvl'.e/ d.i't =lfls-'/()2-7. 

Were t~ samples properly preserved upon receipt by the laboratory? __ 

Yes~ No __ 
I 

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

I.L-132 



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 801 0) 

Aromatic VOC by GC (SW 8020) 

SVOC by GCIMS (SW 8270) 

PAH by HPLC (SW 8310) 

Organochlorine p~sticides and PCB (SW 8080) 

Organophosphorous pesticides (SW 8140) 

___ __..,../ Chlorinated herbicides (SW 8150) 

__ ....:7::....._ 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) 

ICPIMS screen for metals (SW 6020) 

Trace ICP screen for metals (SW 6010 modified) 

Antimony by GFAA (SW 7041) 

Arsenic by GFAA (SW 7060) 

Chromium (SW 7191 or 7196) 

Lead by GFAA (SW 7421) 

Mercury by CV AA (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 (E160.1) 
pH (SW 9040 or 9045) 

Percent moisture (D2216) 

Gross alpha and gross beta radioactivity (SW 9310) ;; !n:!W 

Alpha-emitting radium isotopes (SW 9315) -->~--'-~!·{ 

Radium-228 (SW 9320) 

Uranium (908.1) ··ii ,c'~ "li 

Other analyses 
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Were analytical holding times met? Yes._....:;../_ No __ _ 

If no, list analytical method and laboratory ID for samples 

that exceeded holding time: 

i;r.-t-~r-1 j,ff . 
Did s~a£e recovenes meet QC acceptance criteria? 
Yes_v_ 1'-No __ _ 

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

that did not meet acceptance criteria: 

Did actual reporting limits meet project detection limits? 

Organic analyses : Yes c./'No. ___ _ 

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

Inorganic analyses: Yes. __ _ No. ___ ~ 

GFAA metals and some inorganic anions are subject to matrix interferences-- · 

and their reporting limits may be raised accordingly as required by USEPA.. ··· 

protocols. Reporting limits for ICP metals and mercury by CV AA aie cypically 

only raised when the sample concentration exceeds the instrument linear 

range. . :· -.. · ~.J lt:;oitib!JJ. 

Did DCS me~t QC acceptance criteria? Yes~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_Aif-

If no, list 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 ~ 

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

Did the MS/MSD meet QC acceptance criteria? Yes_ No __ Mr 

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

comfronnance : 

Additional comments: 
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QCSUMMARY 

II)' ~uanterra 
Environmental 
Service.~ 

The Quanterra laboratories operate under a VIgorous QA/QC program designed to ensure the generation of 

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

QAJQC 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 sciennfically 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 ofreportables which assures the client of the 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. 
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IJ)~ 
~uanferra 

Environmental 
Serl'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 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 o~r 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 
Subcontracted to Quanterra Lab 

Laboratory 
Sample Number 

054035-0001-MB 
054035-0001-SA 
054035-0002-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

DXNFUR-A 
DXNFUR-A 
DXNFUR-A 

II-138 

{!!uanterra 
Em'ironmencal 
•>ervin•' 

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

17 MAR 97-A 
17 MAR 97-A 
17 MAR 97-A 
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Q~ 'Vuanterra 
Environ memal 
Servin·-~ 

DUPLICATE CONTROL SAMPLE REPORT 
Subcontracted to Quanterra Lab 
Project: 054035 

Cate~ory: DXNFUR-A Cl4-Cl8 Dioxins & Furans 
Matr1x: AQUEOUS 
QC Lot: 17 MAR 97-A Date Analyzed: 18 MAR 97 

Concentration Units: ngjL 

Concentration Accuracy Precision 

Analyte Spiked Measured Avera~e(%) (RPD) 
DCS1 Qual DCS2 Qual AVG DCS L1mits DCS Limit 

2,3,7,8-TCDF 25.0 26.2 27.6 26.9 108 62-129 4.9 18 

1,2,3,7,8-PeCDF 62.5 71.4 74.7 73.1 117 60-140 4.5 50 
1,2,3,6,7,8-HxCDF 62.5 66.9 70.7 68.8 110 60-140 5.6 50 
1,2,3,4,6,7,8-HpCDF 62.5 66.4 68.8 67.6 108 50-150 3.6 50 

OCDF 125 142 150 146 116 50-150 5.4 28 
2,3,7,8-TCDD 25.0 27.1 28.4 27.7 Ill 57-128 4.7 20 

1,2,3,7,8-PeCDD 62.5 69.4 73.6 71.5 114 80-125 5.9 25 
1,2,3,6,7,8-HxCDD 62.5 66.3 67.9 67.1 107 60-140 2.5 50 
1,2,3,4,6,7,8-HpCDD 62.5 73.1 72.9 73.0 117 60-131 0.33 23 
OCDD 125 124 132 128 102 50-147 5.6 20 
13C-2,3,7,8-TCDF 25.0 20.4 19.3 19.9 80 40-120 5.6 
13C-2,3,7,8-TCDD 25.0 21.2 19.9 20.6 82 40-120 6.6 
13C-1,2,3,6,7,8-HxCDD 25.0 21.7 21.7 21.7 87 40-120 0.04 
13C-1,2,3,4,6,7,8-HpCDF 50.0 47.1 46.4 46.7 93 40-120 1.6 
13C-OCDD 50.0 45.6 43.8 44.7 89 40-120 3.9 

#=Value outside control limits 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Appendix IX Dioxins/Furans 
Low Resolution 

Client Name: U.S. Geological Survey 
Client ID: Method Blank 
Lab IO: 054035-0001-MB 
Matrix: AQUEOUS Sampled: 04 MAR 97 
Authorized: 05 MAR 97 Received: 05 MAR 97 

Sample Amt: 1.0 

Parameter Result 

TCDFs (total~ ND 
PeCDFs (tota ) NO 
HxCOFs (total) ND 
TCDOs (tot a 1) ND 
2,3,7,8-TCDD ND 
PeCODs (total) ND 
HxCOOs (total) NO 
13C-2,3,7,8-TCDF 78 
13C-2,3,7,8-TCDO 77 
13C-1,2,3,6,7,8-HxCOD 79 
13C-1,2,3,4,6,7,8-HpCDF 87 

Units 

ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 
ng/L 

IJ!uanterra 
Em-iron mental 
Servi""·' 

Prepared: 17 MAR 97 
Analyzed: 18 MAR 97 

Reporting 
Limit 

0.68 
0.53 
0.50 
0.48 
0.48 
1.1 
0.82 

Dilution factor is 1.0. 

ND = Not Detected 

Reported By: MBAQUERFO 

All results and limits are corrected for dilution. 

Approved By: RHRABAK 
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U.S. GEOLOGICAL SURVEY, WATER RESOURCES DIVISION, NEW MEXICO DISTRICT 
ANALYTICAL REQUEST/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base, Ground Water Sampling 463536004 Packed and Sealed for Sh1pp1ng by o/ £1!a--~~ ~ 

SeaiNu~er 
p8-Js8'Z 

Sampling Location Delivered to Shipper by eft UL~ ~f 
Airbill Number 

Landfill-S. Cannon Air Force Base, NM z:16 ·r6f:'f~ 
:Team Leader Sarrpling Status 0 Done [g) Continuing 

1' 
F. Eileen Roybal 3't 
Sample Sample Sample No. of 

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

'/MAR97 act> CAFB-/1-0397-l 
AIIAp1-IX: SWI260,SW8270,SW8280,SWI310,SW8080,SW81,0, 

Environmental Sample ·-.,:))I Ground-water 16 Total-METALS: SW60l0 (Sb,As,Ba,Be,Cd,Ca,Cr,Co,Cu, 
Fe,Pb,Mg.Mn.Mo.Hg,Ni,Ag,Se,Na,TI,Sn,V.Z.,), pl01 SW704l,SW7060, 
SW7131,SW719l,SW7421,SW7740,SW7761,SW7841; SW9012, 
SW9030,SW9060.SW9020 

Additional Comments 
C~'t~ltt- w·~+l, 3~t-68t ~t{;, voc.- J -£2,..- ilt-:s s~( et"< -;., ttlr- J;i I j,f 

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

Relinquished by (sign~) Received by (signed) Date Time Analytical Laboratory C2f Intact upon Receipt 

~&£-~ /S(K> Quanterra Environmental 
Yes 0 No 

'II(Af.ff 4955 Yarrow Street Conditton of Contents 

-l>rrt--· 
Arvada. CO 80002 

1/S/11 1' {<, ph: (303) 421-6611 Contents Temperature 

·' Attention: Lindsay Breyer Laboratory Project Number 

I 

I 
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U.S. GEOLOGICAL SURVEY, WATER RESOURCES DIVISION, NEW MEXICO DISTRICT 
ANALYTICAL REQUEST/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base, Ground Water Sampling 463536004 Pack;.~nd S~alejl;~ng by !Seal N~gfer 
., II:, ~- O'j/S 

Sampling Location 
Deli'j;_d to S~ippet1lc~ Airbill Number . 

Landfill-S, Cannon Air Force Ba~e. NM ' !/; '- 341684;.:u 
Team Leader Sampling Status , D Done ~ Continuing 8t F. Eileen Roybal 
Sample Sample Sample No. of 

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

CAFB-~-0397-1 
AIIAp<-IX: SW8260.SW8270,SW8280,SW8310,SW8080,SW81 ~. tf MAR97 

f/$D 
Ground-water 16 Total-METALS: SW601 0 (Sb.As,Ba,Be,Cd,Ca.Cr,Co,Cu, Environmental Sample 

Fe.l'b,Mg,Mn.Mo.Hg,Ni,Ag,Se,Na,TI,Sn,V,'bl), pl111 SW704l,SW7060, 
SW713t,SW719t,SW742t,SW7140,SW7161,SW7841; SW90t2. 
SW9030,SW9060,SW9020 

~·· 

.. 

14/h-a. ~ 
Bltt~k _; __ > .3 'fHttR?r (iffB-(d. --o3lf·t-- 1 .-, 

SL 0 ffd._bQ Trip ll30 ""·Mh'r 5 

Additional Comments 

~ Cit· FB ·- tf -c 3 7-1-- I ~~16V3ti-'t'3) AI~ rnd"<i~ lltC (trY.II ~ 
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 

*tLW Quanterra Environmental 
(a Yes 0No 

'tMKrt /><10 4955 Yarrow Street Condition of Contents 
-· 

. ;~{~It~--
Arvada, CO R0002 

!{~f-i? ,,·._;,· ph: (303) 421-6611 Contents Temperature 
I '~) 

Attention: Lindsay Breyer Laboratory Project Number 

---

I 
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Chain of 
Custody Record 
CIIM-4114 

Client ProjBCI Manager Dal9 

IJ'J\ ~uanterra 
" Environmental 

Services 

Chain Of Custody Number v<=:·;· (.-' ) ;t-1" I' ~ ~~fir~. ·--22251---AddrNI Telephone Number (Area Code)IFax Number Lab Numbflr 

( 0.. fVI ()I\ 
City ISiale. Zip Code 

Proj«:: Neme 

ContractiPutchsse On:ler/Ouole No. 

Sample I. D. No. and Description Date 

·-s 4<.> '?, < - <;.) \ 

l - -o 1 

\ 
.. 

.. , ·11' \ (l •· :,11 r· · 
' 

Special lnsiiUCfloN 

Potslb/11 Hazard Identification 

0 Non-HuanJ 0 Flammeble 
Tum Atyund Time Required 

0 Sldn lrrtt8nt 

~ 0Rwtt 

··-. -?. ... ) . . 
Site Contact 

Csrrler/Wsyb/H Number 

Total nme Sample Type 
Volume 

r! ~~ 
'"' LV 1 

·:. r.. . ·I ·J , (( ._, -

Ounl!nown 

Om. 

t( l ~ C,(. ,, 

Containers 

Type No. 
Presen~allve 

{ '_l'_1 \.A lo ( \ \- ){ . it· " 

Samp/fl Disposal 

0 Return To Client 
Projflcl Specific (Specify) 

Page of 
Analysla 

.... 

~ 
' \~ 
'· \. 

~ 
Condition on Receipt ' ' ...... 

II 
\, 

a/ l 

·-A\l.- '·'· ld1 t 
I I 

f-- I-- -

0 Disposal By Lab 0 Archive For Months 

f. Rflllnqu/ahed By _ _, .,.-1 1 1 Dele 1 Time I I. Aecetved By £Date ~T1me 
. \ . ( I .,··X ) 

L-By /V'" ' > -- :~J '(' -:r..:. ,. ~~-~·By ,. ., >' ,t. ' J --_-_f'~~--~'!... .. 
3. Relinquished By 

> 
3. Recelv9d By 

I ~~~m~ma~m~~~--------------------------------~~-------J--------~--------------­
~ ....., 

ftl~'rDIDIIT'f,AI• tAIUITC. <-fat,., u.Mit eoa-,..1.8• ,..AIUAOV _ ,,.,.,,....,..,. ..... "'""""' uJH. n.,...,.,.. .... DIUV l""t ... l~ ,...~ ..... 

- ____ 1.Dal9 
1 
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Chain of 
Custody Record 

Quanterra .. 
• ll TT/J: ~bwf &bcri Environmental 

Services • 
QIM.41N 

Client ') 

'f)eAJIIt:b 
Pn¥sctAfanager ~ Dare Chain Of Custody Number 

f.,,~<. . e • ~'-·If~ '7 .. 7· c;. 7 __ 22332 -~~ ~...L.::___(__---~-Addnl,. Telephone Number (Araa Code}/Fax Number Lab Number 

Page of 
City I Slate. Zip Code Site Contact Analysis 

' 
' ProjtiCINsme 

( J 1'.1 M iA ~1\11 M_~-- Ut~r.V 
Carrlflr/Wayblfl Number 

I/\( n ~, 

·~ 
urchasf/ Order/Quote No. . 

"~ 
Sample I. D. No. snd Description Dste Time Ssmpfe Type Tots/ Containers 

Condition on Receipt i\.U Volume 
PriSBfVBIIvfl 

Type No. 
_/ I. I) 1..- I I)( -- - -~ -- - - f-'] 't(_)!J } ·~cJ c..· 

-- ~ --~ ~ f---

' I 

1--------~-- - - -- -- - --- --- --·---
- - ~-

-- -~ -·-- ~ . ---
.. - --

Special lnstrvctlons 

Possible Hazarrtldtlntlffcsllon 

0 Non-Hazetrl 0 Rllmmable 0 SAin lrr1lllnl' 0 PoMon 8 0 Unknown 

Sample Disposal 

[]Rerum To Client 0 Disposal By Lab 0 Archive For~---- Afonths - - ... ~ -· -- ... Project Speelllc (Specify} --- - ----

Om. 
~Ltt; ({M- __.--- loare ITime. ...-11.Rf/C81vedBy . ~ 1·1-z-; 1!-l/<:> 

2. R BY -

1 

Dale ~ 

1 

Time 12. Received By 

3. lffl/lnqultlhtl By Date . Time 3. Received By 

)> 
~c;~~~------~,---(~~~----~~-----=~-J---------L------~-------~--------------

; ~C!At~ 
' ,OIS ON: WHITE • Stays wt1t1 Sample; CA ARY • Retumed to Cllfml with Repott; PINK • Field CCpy 

Dale Time 1 

____ lo-cp?; 1 /t/2)[ 
IDale (me ; 

l Date_~~~~J T-ime-~~ 

0 
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Ul 

~ of 
Custody Record 

~liM 

Client 

c)So r 
Address 

Co..Mo 1\ 
City I State 

Project Nsme 

Contract/Purchase Orrler/Ouote No. 

Sample I. D. No. and Description 

-s f...IO~<..- O\ 
L -0? 

~ C'j. •f1'H .\ (J 
T-

Special lnstrucftons 

PoiJSible HIIZSrd ldentfflclltton 

. 
\ 

Zip Code 

Date Time 

L-..,1-J (} ~c. 

\ 

Project Manager ;t1ur ~ s, ~(I(_ Date 

Telephone Number (Area Code)!Fax Number Lab Number 

-....:>'). <.- t{ 2 ' G.(. ,, 
Site Contact 

CarriertWaybi/1 Number 

Total Containers 
Sample Type Preservative Condition on Receipt 

A 
Volume Type No. 

/-t.~ 1(/ 
v l 

i:-r· J I -·, (I f"' I ' I \ ' -, \ \ -~~ , I. ' 
·-~ " 

)\ · I· II t 
I 

------- -- -~--- -----

0 Non-Haz•rd 0 FlaiM!IIble 0 Sldn lrrlt•nt 0 Polson 8 0 Unknown 0 Return To Client 0 Disposal By Lab 

T~ A:JUnd Time Required OC Level , Project Specific (Specify) --~--

~ ORuelt 

Quam ~~ra 

'-

\ 
" --: 
' 
~ '""'-. 

' 

c- - -

Emironmental 
Services 

Chain Of Custody Number 

27251~ -
Psge of 

Analysis 

--- ·--- I~ ~· -~ !---

I· --- "' 

.,, -- ----- ' ' -------

---

c-

0 Archive For ______ Months 

1. Relinquished By 

,, 
Date Time 

', ' _J I ; . J ll 11 I ) l II ."i ) 

~~~~~~~------------------------------------~--~·~~--------~~~----------~-=~~~~~~--~~- _j~at9-- \nme~~~-
3. RelinqulshBd By 

1 
Date 

1 
Time 13. Received By J~~~----fme --

2. FWnqcMiiiil By 

';omments 

' 
DISTRIBUTION: WHITE • Stays with Sample; CANARY • Returned to Client with Report; PINK • Field Copy 
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L. ...J / 1 . _ J L ___ J 

Chli~ jf 

Custody Record 
~1M 

L__ 1 

Clien(') {0, • \)P~11t:?'b 
Addrrid 

L_J 

' I 

L 

l ..,.J :_ .. .J L .. l ... I '·· 

. 1/. TTJJ ~ ~bwf ~ 
Project Manager S.~ /.{ (;.._ 

• . . 
Telephone Number (Area Code)!Fax Number 

' 

I 
{;JCf 

City I State Zip Code Site Contact 

' 
Project Name 

C!a VI t'M Ar-& ' Ut 01< r 1\.1 
Carrier/Waybill Number 

Li~S, 
'ebntriJct/PurchaSB Order/Quote No. 

... 
Containers 

Ssmple I. D. No. and Description Date Time Sample Type 
Total 

Volume Type No. 

""' I 
_ ... ...,.... .1 

I) C...- I 

') '1()? ) -u c...--

' 
I 

I 

. 

~ . 
' 

... - -----
, __ 

Special lnstrucfions 

... 
Poaslble Hazarrlli:ltlntlflciJtlon Sample Disposal 

~ -· j 

~: 

i 

Prtservatlve 

' 

0Non-Hazarrl 0 ~ 0 Skin lntfllnt' 0 Retum To Client 

Project Specific (Specify) 

Om. 

Time 2. Received By 

3. Rellnqu/shtld By . Time 3. Received By 

~C<NnLt~ . ~~ 
. . msmtBUWON: WHITE • Stays with Sam,;,8; CANARY - Returned to Client with Repolf; PINK - Field Copy 

- I 

Date 

I. - . I - .J 

Q
~ ;' 
vuantl. ~a 

Environmental 
Services 

I. .. I 

. Chain Of Custody Number 

L 

• 

,'/. 7· 7 7 27332_ __ ' 
Lab Number 

Page of 

Analy•l• 

·~ 
"~ 

Condition on Receipt :\Jj 
I)( 

\ 

· 0 Disposal By Lab 0 Archive For Months 

Date 

6XC.91) 

1 
Date 

1 
Tim-e---f-

(ate 

1 

Time j 

I 
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Sample Checklist . 

Project#: ~lf b Z J 
IJ..Juanterra 

r:> (5/t:J Environ~/ 
Dateffime Received: .:> f \ 7 {4! Services 

Company Name & Sampling Site: ____ V_)_c,_) ___ Gv.,._..;..o.:...f\l----------

•cooler #(s): 

Tempemures: {, j . 
Uapacking & Labeling Check Points: 

No 

~ Cl 1. Radiation checked, record if reading> 0.5 mR/hr. ( '---...JmRihr) 

r£ Cl 2. Cooler seals intact 

r:/ Cl 3. Chain of custody present. 

Cl r:f 4. Bottles broken and/or are leaking, comment if yes. 

PHOTOGRAPH BROCE..'V BOTTLES I 
Cl 5. Containers labeled, comment if no. 

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

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

dates, and times 

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

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

ri Cl 10. VOA samples filled completely, comment if no. 

~/ Cl 11. Are VOA bottles preserved, check for labels. 

r1"' 12. Sediment present in "D," dissolved, bottles. 

c/'13. Are analyses with. short holding times requested. 

Cl 

Cl 

Cl r:f 14. Is extra sample volume provided forMS, MSD or matrix duplicates. 

Cl r;( 15. Multiphase samples present, comment is yes. 

I PHOTOGRAPH MULTI PHASE SAMPLES I 
0 16. Cleat picture taken, labeled, and stapled to project folder. 

~ 
I 

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

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

\\QarYcaOl\public:\qa\forms\sampchck.doc II-147 

Initials:----
lte'risbll -April. 19, 1995 
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APPENDIX III 

Field Data 



Sample container and preservation requirements 

Parameters and methods Bottle Size and Type Preservatives 

Appendix-IX, Volatile Three 40 ml glass vials 200 uL 50 % Hydrochloric 

Organic Compounds Acid, Chilled 

SW8260 

Appendix-IX, Semivolatile Two 32 oz. glass (amber) None, Chilled 

Organic Compounds 

SW8270 

Appendix-IX, Pesticides and Two 32 oz. glass None, Chilled 

PCB 's SW8080A 

Appendix-IX, Dioxins and Two 32 oz. glass (amber) None, Chilled 

Furans SW8280 

Polynuclear Aromatic Two 32 oz. glass (amber) None, Chilled 

Hydrocarbons SW8310 

Appendix-IX, Herbicides 32 oz. glass None, Chilled 

SW8150 

Appendix-IX, 23 Metals, 16 oz. polyethylene 10 mL 20% Nitric Acid, 

total by SW6010, also pH<2 

SW7041 ,SW7060, SW7131, 
SW7191, SW7421, 
SW7740,SW7761,SW7841 

Cyanide, SW9012 8 oz. polyethylene 2 mL 50% Sodium 
Hydroxide, Chilled, pH> 12 

Sulfide, £376.2 8 oz. polyethylene 1 mL 1 N Zinc Acetate, plus 

1 mL 50% Sodium 
Hydroxide, Chilled, pH>9 

Total Organic Carbon 16 oz. glass 2 rnL 50% Sulfuric Acid, 

(TOC) SW9060 Chilled, pH<2 

Total Organic Halogen, 8 oz. glass (amber) 1 mL 50% Sulfuric Acid, 

(TOX), SW9020 Chilled, pH<2 
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