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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 
programs. The USGS has agreed to assist Cannon Air Force Base (CAFB), an 
ACC base, in their Resource Conservation and Recovery Act (RCRA) ground
water sampling program. Cannon AFB is located in east-central New Mexico about 
7 miles west of Clovis as shown on Figure 1. The ground-water sampling is at the 
Sewage Lagoons and at Landfill S on the east and southeast comer of the base as 
shown on Figure 2. Annual sampling is conducted at the Sewage Lagoons 
(figure 3). The detection sampling is conducted semi-annually at LandfillS 
(figure 4) as part of the July 13, 1990 Compliance Agreement between CAFB and 
the New Mexico Environment Department (NMED). 

This report presents the water-quality data for samples collected from four wells 
around the Sewage Lagoons and three wells around LandfillS, CAFB on August 
18 to 20, 1997. The monitoring wells sampled at the Sewage Lagoons are well E 
(upgradient), and downgradient wells F, G, and H. These wells were sampled for 
Appendix IX parameters: volatile organic compounds by method SW8260, 
pesticides by method SW8080A, total metals (aluminum, barium, beryllium, 
calcium, cobalt, copper, iron, magnesium, manganese, molybdenum, nickel, 
potassium, sodium, vanadium, and zinc by method SW6010, antimony by method 
SW7041, arsenic by method SW7060, cadmium by method SW7131, chromium by 
method SW7191, lead by method SW7421, selenium by method SW7740, silver by 
method SW7761, and thallium by method SW7841), sulfate by method E300.0, 
sulfide by method E376.2, nitrate as N by method E3S3.2/ E3S4, and total dissolved 
solids by method E160.1. The monitoring wells sampled at LandfillS are 
downgradient wells I and M, and an upgradient well Q as shown on figure 4. An 
attempt was made to sample downgradicnt well L, but water levels hav~ dropped 
below the bottom of the well screen. Wells I, M and Q were sampled for the 
following Appendix-IX parameters: cyanide by method SW9012, sulfide by 
method E376.2, total organic carbon (TOC) by method SW9060, and total organic 
halogen as chloride (TOX) by method SW9020. 

Water quality data results from wells around Sewage Lagoons are presented in 
table 1. Iron is detected in water sample from well H at a concentration of 
2.2 mg/L. The U.S. Environmental Protection Agency (USEPA) secondary 
maximum contaminant level (SMCL) for drinking water standard for iron is 
0.3 mg/L. Lead was detected in water sample from well H at a concentration of 
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0.023 mg/L. USEPA maximum contaminant level goal (MCLG) for lead is zero 
mg/L. Iron and lead were not detected in water samples from any other wells. 
Nitrate is detected in water samples from all wells. The concentration of nitrate 
ranged from less than or equal to 3.5 mg/L (wells E, F, and H) to 12.6 mg/L (well 
G). The US EPA MCL for drinking water standard for nitrate is 10 mg!L. 

Water quality data results from wells around Landfill 5 are presented in table 2. 
Total organic halogen was detected in water sample from well Mat 32.0 Jlg/L which 
is slightly above the reporting limit of 30.0 Jlg/L. 

As part of the quality assurance and quality control (QA/QC) procedures for the 
Sewage Lagoons and LandfillS sites, one trip blank, one duplicate per site, one pair 
of matrix spike, and matrix spike duplicate samples were collected. No target 
parameters were detected in the trip blank. 
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Figure 1.--Location of Cannon Air Force Base, New Mexico. 
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Figure 2.--Cannon Air Force Base and location of sewage lagoons and Landfill 5. 
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Table 1.--Summary of concentrations of analytes in ground-water from wells E, F, G, and H around the Sewage Lagoons for samples collected on August 19-20, 1997, 
Cannon Air Force Base, New Mexico. 

[RL, reporting limit; mg/L, milligrams per liter; ND, not detected; M, associated matrix spike and matrix spike duplicate results did not meet quality control acceptance criteria; 
t, sample diluted due to the concentration of target compounds.] 

Well/sample ID: E/CAFB-E-0897-1 F/CAFB-F-0897-1 F/CAFB-X-0897-1 G/CAFB-G-0897-1 H/CAFB-H-0897-1 
Date sampled: 8-19-97 8-20-97 8-20-97 8-20-97 8-19-97 

: Duplicate 

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

Metals, Total (mg/L) 
Aluminum SW6010 ND 0.10 ND 0.10 NO 0.10 ND 0.10 0.34 0.10 
Barium SW6010 0.043 0.010 0. 04 7 0.010 0.049 0.010 0.037 0.010 0.065 0.010 
Calcium SW6010 38.8 0.20 66.0 0.20 66.0 0. 20 94.4 0.20 47.4 0.20 
Chromium SW7191 0. 011 0.0050 ND 0.0050 ND 0.0050 ND 0.0050 0.039 0.0050 
Copper SW6010 ND 0. 020 ND 0.020 ND 0.020 NO 0.020 0.025 0.020 
Iron SW6010 NO 0.10 ND 0.10 NO 0.10 NO 0.10 2.2 0.10 
Lead SW7421 NO 0.0050 NO 0.0050 NO 0.0050 NO 0.0050 0.023 0.0050 
Magnesium SW6010 35.1 0.20 62.1 0.20 62.2 0.20 89.8 0.20 41.1 0.20 
Manganese SW6010 NO 0.010 NO 0.010 NO 0.010 NO 0.010 0.029 0.010 
Potassium SW6010 6.8 5.0 9.0 5.0 9.2 5.0 10.6 5.0 6.9 5.0 
Selenium SW7740 NO M 0.0050 0.0069 M 0.0050 0. 011 M 0.010 0.0071 M 0.0050 ND M 0.0050 
Sodium SW6010 56.1 5.0 45.3 5.0 46.4 5.0 70.4 5.0 54.4 5.0 
Vanadium SW6010 0.025 0.010 0.018 0.010 0.019 0.010 0.018 0.010 0.025 0.010 
Zinc SW6010 NO 0.020 NO 0.020 NO 0.020 0.13 0.020 0.69 0.020 

General Inorganics (mg/L) 
Nitrate+ Nitrite E353.2 3.4 t 0.20 3.5 t 0.20 3.5 t 0.20 12.6 t 0.50 1.3 0.10 
Nitrate E353.2/354 3. 4 0.20 3.5 0.20 3.5 0. 20 12.6 0.50 1.3 0.10 
Sulfate E300.0 82.4 5.0 174 t 10.0 173 t 10.0 187 t 100 148 t 10.0 
Total Dissolved Solids 418 10.0 606 10.0 597 10.0 853 10.0 482 10.0 

E160.1 



()) 

Table 2.-- Summary of concentrations of analytes in ground-water from wells I, M, and Q around LandfillS for samples collected on 
August 18-19, 1997, Cannon Air Force Base, New Mexico 

[RL, reporting limit; Jlg/L, micrograms per liter; ND, not detected] 

Well/sample ID: I/CAFB-I-0897-1 I/CAFB-XX-0897-1 M/CAFB-M-0897-1 Q/CAFB-Q-0897-1 
Date sampled: 8-18-97 8-18-97 8-19-97 8-18-97 

: Duplicate 

Appendix-IX Analyte and Method Result RL Result RL Result RL Result RL 

Total organic halogen as Cl, ND 30.0 NO 30.0 32.0 30.0 NO 30.0 

SW9020, ()lg/L) 

----



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 

Cannon Air Force Base 

NM 7572124454 

E 

34 ° 23, 28.8" 

AQUIFER NAME ___ 0-'--'g"-al_al_Ia ___________________ _ 

AQUIFER CONFINED _______ _ UNCONFINED __ X ______ _ 

WELL INSTALLATION DATE 11-17-85 --------------------
DRILLING METHOD HYDRT 

INNER CASING DIAMETER ____ 4_1N_C_H ______________ _ 

BOREHOLE DIAMETER -----=-8 -=IN-'-'C=H::.__ _____________ _ 

CASING MATERIAL ______ P_V__:_C ______________ _ 

METHOD OF DEVELOPMENT ___ A_IRF_T ______________ _ 

ELEV BOTTOM OF BOREHOLE 3908.12 
-~~----------------

ELEV BOTTOM OF WELL CASING 3911.12 
~-------------.----

ELEV BOTTOM OF SCREENED INT -=3~91~1.:.__.1.:__2 ______________ _ 

ELEV OF TOP OF SCREENED INT 3926.12 
-~~~--------------

SURVEYED ELEV OF CASING TOP 4281.12 
~==~----------------

DATE OF REPORT 02-14-89 SIGNATURE _______________ _ 

NAME~YPED) ?=a=nfl=o=rd~H=ut=se=ll~-----------
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUES, SUITE 4 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

EPA I.D. NUMBER NM 7572124454 

COUNTY __________ c_u_~~--------------------------------------

WELL NUMBER F 

WELLLOCATION(LONGITUDE) ____ 1_0_3° __ 1_8_' __ 10_.5_" ____________________ __ 

WELL LOCATION (LATITUDE) 34° 23' 21.4" 

AQUIFER NAME _____ O......,g'-al_al_la ____________________________________ _ 

AQUIFER CONFINED UNCONFINED X 

WELL INSTALLATION DATE 11-19-85 

DRILLING METHOD HYDRT 

INNER CASING DIAMETER 4 INCH 

BOREHOLE DIAMETER 8 INCH 

CASING MATERIAL PVC 

METHOD OF DEVELOPMENT AIRFT 

ELEV BOTTOM OF BOREHOLE 3902.32 

ELEV BOTTOM OF WELL CASING 3907.32 

ELEV BOTTOM OF SCREENED INT 3907.32 

ELEV OF TOP OF SCREENED INT 3922.32 

SURVEYED ELEV OF CASING TOP 4277.32 

DATE OF REPORT 02-24-89 SIGNATURE __________________________ _ 

NAME (TYPED) Sanfo_rd_H_u_ts_ell __________ _ 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUES, SUITE 4 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME 

EPA I.D. NUMBER 

Cannon Air Force Base 

NM 7572124454 

COUNTY __________ c_u_~~--------------------------------------

WELL NUMBER G 

WELLLOCATION(LONGITUDE) ____ l_0_3° __ 1_8_' __ 08_" ______________________ _ 

WELL LOCATION (LATITUDE) 34° 23' 13.4" 

AQUIFER NAME _____ 0---"g,_al_al_Ia ___________________________ _ 

AQUIFER CONFINED ________ _ UNCONFINED __ X ______ _ 

WELL INSTALLATION DATE 11-10-85 ---------------------------------------
DRILLING METHOD HYDRT 

INNER CASING DIAMETER ______ 4 __ 1N_C_H ____________________________ _ 

BOREHOLE DIAMETER 8 INCH 
------~~------------------------------

CASING MATERIAL -----------=-P-'-V..::c.C _________________________ _ 

METHOD OF DEVELOPMENT ---~A=IRF.:::c.T.;::___ _____________________ _ 

ELEV BOTTOM OF BOREHOLE ---=-3~90'-'-7.::...c99'------------------------

ELEV BOTTOM OF WELL CASING -=-39:....:.0..:...:7.;_:90 ___________________ _ 

ELEVBOTTOMOFSCREENEDINT :....:.3~90~7-'-.~'---------------------------

ELEV OF TOP OF SCREENED INT ----=3=-=-9=22:.:..:...9.:__9 -------------------

SURVEYED ELEV OF CASING TOP 4279.~ -------------------------------

DATE OF REPORT 02-24-89 SIGNATURE ________________ ___ 

NAME(TYPED) ~S=an=fu=rd~H=u=ts=ell'--------------------
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUES, SUITE 4 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

EPA I.D. NUMBER NM 7572124454 

H 

34° 23' 07" 

AQUIFER NAME ___ O~g=al'--al-'Ia'-----------------------

AQUIFER CONFINED _______ _ UNCONFINED __ X ______ _ 

WELL INSTALLATION DATE 11-18-85 ----------------------------
DRILLING METHOD HYDRT 

INNER CASING DIAMETER ______ 4_IN_C_H ___________________ _ 

BOREHOLEDIAMETER _____ 8~IN-'C=H~------------------

CASING MATERIAL ______ PV_C ______________ _ 

METHOD OF DEVELOPMENT __ ..:..;.A_IRF_T ______________ _ 

ELEV BOTTOM OF BOREHOLE ----=-39.:...:0c::.cl.:..::..:I5=-----------------

ELEV BOTTOM OF WELL CASING ---=-3::.._::90'--1.'--15=------------------

ELEV BOTTOM OF SCREENED INT -=3_::_90=--1-'--.1"-5 ______________ _ 

ELEV OF TOP OF SCREENED INT _3::...:.9_21....:....1....:...5 ______________ _ 

SURVEYED ELEV OF CASING TOP _42....:...76_::_·_:.15 ______________ _ 

DATE OF REPORT 02-24-89 SIGNATURE ______________ _ 

NAME (TYPED) -=-S-'-an-'fo'--rd----'H-=u=ts'-'-cl_I ________________ __ 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUES, SUITE 4 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

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

COUNTY_C_rnry~------------------------------------------------

WELL NUMBER I _______________________________________ _ 

WELLLOCATION(LONGITUDE)_10_3° __ 1_8'_0_6_.8_" ________________________ __ 

WELLLOCATION(LATITUDE) ~3_4°~2_1'~5~8~.8_" __________________________ __ 

AQUIFER NAME _O_.g.,_al_al_Ia _______________________________________ __ 

AQUIFER CONFINED UNCONFINED __ X ______ __ 

WELL INSTALLATION DATE 08-19-88 -----------------------------------
DRILLING METHOD _H_YD_R_T ______________________________________ _ 

INNER CASING DIAMETER _6" ____________________________________ __ 

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

CASING MATERIAL --'P=--V.....:C ___________________ _ 

METHOD OF DEVELOPMENT -=-BA=IL--=-D ______________________________ __ 

ELEV BOTTOM OF BOREHOLE -=-39::...::5~9.:::..:36::...__ _____________________________ _ 

ELEV BOTTOM OF WELL CASING _:3::..::.._96=9..:.::::.3-=-6 ___________________________ _ 

ELEV BOTTOM OF SCREENED INT -=-39=--=6~9.:::..:36=------------------------------

ELEV OF TOP OF SCREENED INT ~3--'98::..:..9=.3--'6 ---------------------------

SURVEYED ELEV OF CASING TOP --'4=26=2.=-36=------------------

DATE OF REPORT 02-24-89 SIGNATURE. ______________ ___ 

NAME (TYPED) Sanfi:::-or:=d..:..:H=ut::::sc:.:::ll ________________ _ 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUES, SUITE 4 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

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

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

WELL NUMBERM ----------------------------------------------

WELLLOCATION(LONGITUDE)~10~30~1~8'~00=-"--------------------------

WELL LOCATION (LATITUDE) _:34:....:..._
0 

-=2~2'_0~1_" -----------------------------

AQUIFER NAME _O::.!g!2::a=lal=la:..__ ______________________________________ _ 

AQUIFER CONFINED UNCONFINED ____:_:X:._:__ _________ __ 

WELL INSTALLATION DATE 02-04-92 
~~~---------------------------------

DRILLING METHOD _____ H_Y_DR:..:..T=----------------------------------------

INNER CASING DIAMETER ----=-:5.-=-8" __________________________________ __ 

BOREHOLE DIAMETER ~1=-2'_' ---------------------------------

CASING MATERIAL ~PV~C:::___ __________________ _ 

METHOD OF DEVELOPMENT =B:....::AI=L=D _______________________________ _ 

ELEV BOTTOM OF BOREHOLE ...::::39:...:.7..:::..:5.=::29:....:..._ ____________________________ _ 

ELEV BOTTOM OF WELL CASING -=3~97.:..::5-=.2~9 ----------------------------

ELEV BOTTOM OF SCREENED INT ..::.:39::...::::8..::..:0.=29 ______________ _ 

ELEV OF TOP OF SCREENED INT --.:4:..:::.00:::.:::0.=.2::._9 --------------

SURVEYED ELEV OF CASING TOP _:_4:.=264:::...:..:-=.2::_9 -----------------------------

DATE OF REPORT 10-21-92 SIGNATURE _________________________ __ 

NAME~YPED) ~S=an=fu=rd=H=u=tse=ll _________ __ 
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MONITORING WELL IDENTIFICATION REPORT 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 
525 CAMINO DE LOS MARQUES, SUITE 4 
SANTA FE, NEW MEXICO 87502 

FACILITY NAME Cannon Air Force Base 

EPA J.D. NUMBER _N_M_7_57_2_12_4_45_4 _________________ _ 

COUNTY Curry 
-~--------------------------

WELL NUMBER Q-=-------------------------

WELL LOCATION (LONGITUDE) _10_3°_1_8'_3_1_" _____________ _ 

WELL LOCATION (LATITUDE) -=3_4°_2_2'_1_9_" ---------------

AQUIFER NAME _O_,g~'a_lal_la ____________________ _ 

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=I=L=-D ________________ _ 

ELEV BOTTOM OF BOREHOLE ..::..:39=-=6.::....:.9.=-=30'-------------------

ELEV BOTTOM OF WELL CASING -=3'-'-97-=0-=.3--'--0 ______________ _ 

ELEV BOTTOM OF SCREENED INT ..::..:39::__:_7...:..:0·=-.:30=------------·-'-, ____ _ 

ELEV OF TOP OF SCREENED INT __:4:..::..000=.:.::..3-=-0 ______________ _ 

SURVEYED ELEV OF CASING TOP __:4:..::..26-=56=.89=-----------------

DATE OF REPORT 11-27-96 SIGNATURE _____________ _ 

NAME~YPED) ~S-'-an____;fu_ro_H~u-'-tsc'--Il ________ _ 
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SIXTH SAMPLING EVENT 

SEMI-ANNUAL REPORT 

SAMPLE COLLECfED BY Ralph Wilcox ---------------------
LABORATORY NAME Quanterra Environmental Services WELL NUMBER CAFB-I-0897-1 

WELL DEPTH 293.00 ------- WELL CASING VOLUME 11.71 ---------------

DATE SAMPLED 08-18-97 ------ LABORATORY SAMPLE I.D.# 056598-0002-SA 

TIME SAMPLED 1410 
------ DATE RECEIVED BY LAB 08-21-97 

STORET DATE 

PARAMETERS CODE UNITS VALUE ANALYZED 

Elevation of G. Water 71993 ft. 3977.34 08-18-97 

Pump Rate gal/min 1.07 08-18-97 

Pump Period 72004 min. 42.0 08-18-97 

Volume Evacuated 73675 gal 45.0 08-18-97 

Well Sampling Method 84077 
PSPMP 08-18-97 

Sampler Material: TE __ FL __ N _________ __ Well Sampling Method: _PS_P_MP ____ _ 
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STORET 

SIXTH 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: 

7.59 N/A 

837 N/A 

ND 30.0 

ND 1.0 

1. ~}., ftuJ 
I 

NAME (PRINTED): F. Eileen Roybal 

17 

08-18-97 

(f) 

08-18-97 

(f) 

09-09-97 

SW9020 

08-25-97 . ~ 

SW9060 



SIXTH SAMPLING EVENT 

SEMI-ANNUAL REPORT 

SAMPLE COLLECfED BY Ralph Wilcox -----------------
LABORATORY NAME QuanterraEnvironmcntal Services WELL NUMBER CAFB-M-0897-1 

WELL DEPTH 289.00 ------ WELL CASING VOLUME _6_.1_1 _____ _ 

DATE SAMPLED 08-19-97 LABORATORY SAMPLE J.D.# 056598-0004-SA 
------

TIME SAMPLED 1015 DATE RECEIVED BY LAB 08-21-97 
------

STORET DATE 

PARAMETERS CODE UNITS VALUE ANALYZED 

Elevation of G. Water 71993 ft. 3979.75 08-19-97 

Pump Rate gal/min 0.65 08-19-97 

Pump Period 72004 min. 13.0 08-19-97 

Volume Evacuated 73675 gal 8.5 08-19-97 

Well Sampling Method 84077 PSPMP 08-19-97 

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

SIXTH 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 

6.90 

931 

32.0 

ND 

SIGNATURE: 

N/A 

N/A 

30.0 

1.0 

1- t~~&;JJ 
NAME (PRINTED): F. Eileen Roybal 

19 

08-19-97 

(f) 

08-19-97 

(f) 

09-09-97 

SW9020 

08-25-97 

SW9060 



SIXTH SAMPLING EVENT 

SEMI-ANNUAL REPORT 

SAMPLE COLLECfED BY Ralph Wilcox --------------------
LABORATORY NAME Quanterra Environmental Services WELL NUMBER CAFB-Q-0897-1 

WELL DEPTH 296.59 ------- WELL CASING VOLUME _1_2_.06 _____ _ 

DATE SAMPLED 08-18-97 ------ LABORATORY SAMPLE I.D.# 056598-0001-SA 

TIME SAMPLED 1300 DATE RECEIVED BY LAB 08-21-97 
------

STORET DATE 

PARAMETERS CODE UNITS VALUE ANALYZED 

Elevation of G. Water 71993 ft. 3988.79 08-18-97 

Pump Rate gal/min 1.03 08-18-97 

Pump Period 72004 min. 34.0 08-18-97 

Volume Evacuated 73675 gal 35.0 08-18-97 

Well Sampling Method 84077 PSPMP 08-18-97 

Sampler Material: TE_FL_N _____ _ Well Sampling Method: _P_SP_MP ____ _ 
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STORET 

SIXTH 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 

7.71 

749 

ND 

ND 

SIGNATURE: 

N/A 

N/A 

30.0 

1.0 

't_ FJ~~ &,J_ 
NAME (PRINTED): F. Eileen Roybal 

21 

08-18-97 

(f) 

08-18-97 

(f) 

09-09-97 

SW9020 

08-25-97 ''· 

SW9060 



APPENDIX I 

Analytical Results from Quanterra Environmental Services Laboratory 
for Ground-Water Samples Collected on August 18-20, 1997 
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NARRATIVE 
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On August 21, 1997, Quanterra Environmental Services, Denver received six 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 ofthe 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-Custody 

Client samples CAFB-E-0897-1 and CAFB-H-0897-1 were collected on two different days. Due to the 

limitations of the laboratory's data base, only date of collection could be entered into the computer 

system. The laboratory logged the samples using a collection date of August 19, 1997. The container 

used for the sulfate, nitrite and total dissolved solids analyses were collected on August 20, 1997 for 

the mentioned samples. The mentioned parameters were analyzed within holding time. 

General Comments 

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 round~ to two significant figures 

for reporting; all calculations are performed before rounding. 
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1bis 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 

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 unknown 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 unknown compound and a 

specific library spectrum. 

Tentative Identificatio~ the unknown compound is only indicative of a specific library spectrum. 

If the unknown 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 without assigning a level of confidence. 
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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 

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

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. 

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 ofthe 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 
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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. 

Chlorinated Pesticides/PCBs 

The tetrachloro-m-xylene surrogate was recovered above control limits for samples 056597-0001-S.A,-

0002-SA and -0004-SA. A matrix effect is suspected. Since the primary surrogate, dibutyl chlorendate, 

was recovered within control limits, the data were accepted. 

_.Heptachlor, dieldrin, endrin and 4,4'-DDT were recovered above control limits in the matrix spike (MS) 

and/or the matrix spike duplicate (MSD). A matrix effect is suspected. Since the affected analytes were 

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

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

evaluations and represent the level above which reliable data can be routinely be obtained. Low level 

standards are analyzed seven times on three non-consecutive days on each instrument. The standard 

deviation is of the three runs are summed to yield the IDL. Nominal reporting limits are generally 2-5 times 

the IDL (consistent with the American Chemical Society definition for the Limit of Quantification). The 

ability to achieve these quoted reporting limits is verified each quarter. Reporting limits above the nominal 

levels are often submitted due to matrix interferences or elevated analyte levels. 

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

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

are corrected automatically and do not require dilution. 

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

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

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

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

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

exceeding the linear range of the instrument. 

Selenium was recovered below control limits in the matrix spike/spike duplicate (MS/SD) for the GF AA 

analysis. A matrix effect is suspected. Since the DCS for selenium were recovered within control limits, 

the data were accepted. 

fhallium was not recovered in the MS/SD for the GF AA analysis. A matrix effect is suspected. Since 

thallium was recovered within control limits in the DCS, 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 ND (Not Detected). 

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

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

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

method. 

J Result is detected below the reporting 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 reported to 115 of the reporting limit 

for GC/MS Volatiles, 1/10 of the reporting limit for GC/MS Semivolatiles, 112 the reporting limit for GC 

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

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

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

data. Ifthere is uncenainty about the quantiation of an analyte, 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 analytes outside the calibration 

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

pertains to all analytes determined by the method. 

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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LIMs Report Key 

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

Tabu.laled cross-reference between the Lab lD and 

Sample Description Information Client ID, including manix., a.aie and time sampled. 
and the date received for ail samples in the project. 
Lists sample results, test components, reporting 

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

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

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

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

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

Single Control Sample Report A tabulation of the surrogate recoveries for the 
blank for organic analyses. 

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

List of Abbreviations ud Terms 

Abbreviation Term Abbreviation Term 

DCS Duplicate Control Sample MSD Matrix Spike Duplicate 

DU Sample Duplicate QCRun Preparation Batch 

EB Equipment Blank QC Category LIMs QC Category 

FB Field Blank QCLot DCS Batch 

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

IDL Instrument Detection Limit QC Matrix Matrix of the laboratory 
(MetalS) control sample(s) 

LCS Laboratory Control Sample RL Reporting Limit 

MB Method Blank QC Quality Control 

MDL Method Detection Limit SA Sample 

MS Matrix Spike SD Spike Duplicate 

RPD Relative Percent Difference TB Trip Blank 

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

million) billion) 

QUAL Qualifier flag DIL Dilution Factor 
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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 nwnber assigned for each sample. Each project received at Quanterra's 

Denver laboratory is assigned a unique six digit nwnber. Samples within the project are nwnbered 

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

sample sequence nwnber. 

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

)mown) and Date of Receipt at the laboratory. 

Analvtical Test Requests 

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

column indicates where tests have been modified to confonn to the specific requirements of this project. 
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Lab ID Client ID 

056597·0001-SA CAFB·G-0897·1 
056597·0001-MS CAFB·G-0897-MS 
056597-0001-SD CAFB-G-0897-SD 
056597-0002-SA CAFB-F-0897-1 
056597-0003-SA CAFB-X-0897·1 
056597·0004-SA CAFB-E-0897·1 
056597-0005-SA CAFB-H-0897-1 
056597-0006-TB CAFB-E-0897-TB 

{!puanterra 
Environm6"- ' 
Services 

SAMPLE DESCRIPTION INFORMATION 
for 

U.S. Geological Survey 

I-ll 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Time Date 

20 AUG 97 10:20 21 AUG 97 
20 AUG 97 10:20 21 AUG 97 
20 AUG 97 10:20 21 AUG 97 
20 AUG 97 12:10 21 AUG 97 
20 AUG 97 12:10 21 AUG 97 
19 AUG 97 12:40 21 AUG 97 
19 AUG 97 14:20 21 AUG 97 
19 AUG 97 11:00 21 AUG 97 



Lab ID: 
056597 

Group 

ANALYTICAL TEST REQUESTS 
for 

U.S. Geological Survey 

Code Analysis Description 

Quanterra 

Page 1 of 1 

Environmental 
Services 

Custom 
Test? 

0001 - 0005 A Sulfide, Total N 
Lead. Furnace AA (Total) N 
Prep - Total Metals. Furnace AA N 
Arsenic. Furnace AA (Total) N 
Prep· Arsenic. Selenium· Total. Furnace AA N 
Selenium. Furnace AA (Total) N 
Thallium. Furnace AA (Total) N 
tadmium.Furnace AA N 
Chromium, Furnace AA (Total) N 
Antimony, Furnace AA (Total) N 
Silver. Furnace AA N 
Chlorinated Pesticides and PCB's N 

Appendix IX List 
Prep · Organochlorine Pesticides/PCBs by GC N 

(Appendix IX) 
Chlorinated Pesticides and PCB's N 

Appendix IX List 
Screen · Volatile Organics N 
Volatile Organics Y 

Appendix IX List Y 
Volatiles Library Search {20 Compound TID) N 
ICP Metals {Total) Y 
Prep · Total Metals. ICP N 
Sulfate. Ion Chromatography N 
Total Dissolved Solids (TDS) N 
Nitrate Plus Nitrite N 
Nitrite. as Nitrogen N 
Nitrate. as Nitrogen by Calculation N 

0006 C Screen · Volatile Organics N 
Volatile Organics Y 

Appendix IX List Y 
Volatiles Library Search {20 Compound TID) N 
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ANALYTICAL RESULTS 

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 appropnate . 

. 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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Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·G-0897·1 
Lab ID: 056597·0001-SA 
Matrix: AQUEOUS Sampled: 20 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone <HEK) 
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 
1,2·0ichloroethane 
1,1·Dichloroethene 
cis·1,2·0ichloroethene 
trans·1,2·Dichloroethene 
1,2·Dichloropropane 
cis·1,3·Dichloropropene 
trans·l,3·0ichloropropene 
1,4-0ioxane 
Ethyl benzene 
Ethyl methacrylate 
2-Hexanone 
Iodomethane 
Isobutyl alcohol 
Hethacrylonitrile 
Methylene chloride 
Methyl methacrylate 

Result 

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

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
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 
ug/L 
ug/L 
ug/L 
ug/L 

Quanterra 
Environmental 
Services 

Prepared: 22 AUG 97 
Analyzed: 26 AUG 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. 

ND = Not Detected 

Reported By: Steven Francis Approved By: Haria E. Mattingly 
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Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB-G-0897·1 
Lab ID: 056597-0001-SA 
Matrix: AQUEOUS Sampled: 20 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 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 

101 
102 
104 

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 

Quanterra 
E::wironmental 

Services ( cont . ) 

Prepared: 22 AUG 97 
Ana 1 yzed: 26 AUG 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 

78-116 
86-115 
91-113 

Dilution factor is 1.0. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Steven Francis Approved By: Maria E. Mattingly 
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Volatiles Library Search (20 Compound TID) 
Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·G-0897·1 
Lab ID: 056597·0001-SA 
Matrix AQUEOUS Sampled: 20 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter Result 

None Detected ND 

Units 

ug/L 

Quanterra 
Environmental 
Services 

Prepared: NA 
Ana 1 yzed: 26 AUG 97 

Reporting 
Limit 

Dilution factor is 1.0. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reparted By: Steven Francis Approved By: Audrey Cornell 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB-F-0897-1 
Lab ID: 056597-0002-SA 
Matrix: AQUEOUS Sampled: 20 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 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 
Di ch 1 orodi fl uoromethane 
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 

Quanterra 
En~;, vnmental 
Services 

Prepared: 22 AUG 97 
Ana 1 yzed: 25 AUG 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: Steven Francis Approved By: Audrey Cornell 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·F-0897-1 
Lab ID: 056597-0002-SA 
Matrix: AQUEOUS Sampled: 20 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 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 
Trichroroethene 
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 
103 
104 

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 

Quanterra 
Emironmental 
Services ( cont . ) 

Prepared: 22 AUG 97 
Analyzed: 25 AUG 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 

78-116 
86-115 
91-113 

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

NO = Not Detected 

Reported By: Steven Francis Approved By: Audrey Cornell 
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Volatiles Library Search (20 Compound TID) 
Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·F-0897·1 
Lab ID: 056597-0002-SA 
Matrix AQUEOUS Sampled: 20 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter 

None Detected 

Result 

NO 

Units 

ug/L 

Quanterra 
Environrmm••l 
Services 

Prepared: NA 
Ana 1 yzed: 25 AUG 97 

Reporting 
Limit 

Dilution factor is 1.0. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Steven Francis Approved By: Audrey Cornell 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB-X-0897-1 
Lab 10: 056597-0003-SA 
Matrix: AQUEOUS Sampled: 20 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 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 <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 

Quanterra 
Environmental 
Services 

Prepared: 22 AUG 97 
Analyzed: 25 AUG 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 

All results and limits are corrected for dilution. 

Reparted By: Steven Francis Approved By: Audrey Cornell 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·X-0897·1 
Lab ID: 056597·0003-SA 
Matrix: AQUEOUS Sampled: 20 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 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 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
NO 
ND 
NO 

Recovery 

98 
101 
102 

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 

Quanterra 
Environmt'nral 
Services( COnt • ) 

Prepared: 22 AUG 97 
Ana 1 yzed: 25 AUG 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 

78·116 
86·115 
91·113 

Dilution factor is 1.0. 

ND = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Steven Francis Approved By: Audrey Cornell 
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Volatiles Library Search (20 Compound TID) 
Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·X-0897-1 
Lab ID: 056597-0003-SA 
Matrix AQUEOUS Sampled: 20 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter 

None Detected 

Result 

ND 

Units 

ug/L 

Quanterra 
Environmenral 
Services 

Prepared: NA 
Analyzed: 25 AUG 97 

Reporting 
Limit 

Dilution factor is 1.0. 

ND = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Steven Francis Approved By: Audrey Cornell 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·E-0897-1 
Lab ID: 056597-0004-SA 
Matrix: AQUEOUS Sampled: 19 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2- Buta'none CHEK) 
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 

Quanterra 
EP,..;ronmental 
Services 

Prepared: 22 AUG 97 
Analyzed: 25 AUG 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 

All results and limits are corrected for dilution. 

Reported By: Steven Francis Approved By: Audrey Cornell 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·E-0897·1 
Lab ID: 056597·0004-SA 
Matrix: AQUEOUS Sampled: 19 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter 

4-Methyl-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 
Trichl'oroethene 
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 

97 
103 
103 

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 

@uanterra 
Environmental 
Services ( cont . ) 

Prepared: 22 AUG 97 
Analyzed: 25 AUG 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 

78-116 
86·115 
91·113 

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

NO = Not Detected 

Reported By: Steven Francis Approved By: Audrey Cornell 
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Volatiles Library Search (20 Compound TID) 
Hethod 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·E-0897·1 
Lab ID: 056597-0004-SA 
Matrix AQUEOUS Sampled: 19 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter 

None Detected 

Result 

NO 

Units 

ug/L 

Quanterra 
En•·' ·•mmental 
Services 

Prepared: NA 
Ana 1 yzed: 25 AUG 97 

Reporting 
Limit 

Dilution factor is 1.0. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Steven Francis Approved By: Audrey Cornell 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB-H-0897-1 
Lab 10: 056597·0005-SA 
Matrix: AQUEOUS Sampled: 19 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 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 (DBCP) 
1,2-0ibromoethane (EDB) 
Oibromomethane 
trans-1,4-Dichloro-2-butene 
Oichlorodifluoromethane 
1.1-0ichloroethane 
1.2-0ichloroethane 
1.1-Dichloroethene 
cis-1.2-Dichloroethene 
trans-1.2-Dichloroethene 
1,2-Dichloropropane 
cis-1.3-0ichloropropene 
trans-1.3-Dichloropropene 
1,4-0ioxane 
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 
Environmental 
Services 

Prepared: 22 AUG 97 
Ana 1 yzed: 25 AUG 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: Steven Francis Approved By: Audrey Cornell 

I-26 



Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB·H-0897·1 
Lab 10: 056597·0005-SA 
Matrix: AQUEOUS Sampled: 19 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter 

4-Hethyl-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 
Tfichlorofluoromethane 
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 

98 
104 
103 

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 

Quanterra 
Em'irompenral ) 
Services ~ COnt . 

Prepared: 22 AUG 97 
Ana 1 yzed: 25 AUG 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 

78-116 
86-115 
91·113 

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

NO = Not Detected 

Reported By: Steven Francis Approved By: Audrey Cornell 
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Volatiles Library Search (20 Compound TID) 
Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB·H-0897·1 
Lab 10: 056597·0005-SA 
Matrix AQUEOUS Sampled: 19 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter 

None Detected 

Result 

NO 

Units 

ug/L 

Quanterra 
Environmt'"'1} 
Services 

Prepared: NA 
Analyzed: 25 AUG 97 

Reporting 
Limit 

Dilution factor is 1.0. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Steven Francis Approved By: Audrey Cornell 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client IO: CAFB·E-0897-TB 
Lab 10: 056597-0006-TB 
Matrix: AQUEOUS Sampled: 19 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter 

Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Allyl chloride 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone CMEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Chloroprene 
Oibromochloromethane 
1.2-0ibromo-3-chloro· 

propane (OBCP) 
1.2-0ibromoethane CEOB) 
Oibromomethane 
trans-1.4-0ichloro-2-butene 
Oi chl orodi fl uoromethane 
1.1-0ichloroethane 
1.2-0ichloroethane 
1.1-0ichloroethene 
cis-1.2-0ichloroethene 
trans-1.2-Dichloroethene 
1.2-Dichloropropane 
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 

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 
Environmental 
Sen 'ices 

Prepared: 22 AUG 97 
Analyzed: 27 AUG 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: Steven Francis Approved By: Audrey Cornell 
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Volatile Organics 
Appendix IX List 

Method 8260A 

Client Name: U.S. Geological Survey 
Client 10: CAFB-E-0897-TB 
Lab 10: 056597-0006-TB 
Matrix: AQUEOUS Sampled: 19 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter 

4-Methyl-2-pentanone CMIBK) 
Propionitrile 
Styrene 
1.1.1.2-Tetrachloroethane 
1.1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1.1.1-Trichloroethane 
1.1.2-).richloroethane 
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 

97 
102 
101 

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 

Quanterra 
Environmt'll~~' 

Services( cont . ) 

Prepared: 22 AUG 97 
Ana 1 yzed: 27 AUG 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 

78-116 
86-115 
91-113 

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

NO = Not Detected 

Reported By: Steven Francis Approved By: Audrey Cornell 
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Volatiles Library Search (20 Compound TID) 
Method 8260A 

Client Name: U.S. Geological Survey 
Client ID: CAFB-E-0897-TB 
Lab ID: 056597-0006-TB 
Matrix AQUEOUS Sampled: 19 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 

Parameter 

None Detected 

Result 

ND 

Units 

ug/L 

Quanterra 
Environmental 
Services 

Prepared: NA 
Analyzed: 27 AUG 97 

Reporting 
Limit 

Dilution factor is 1.0. 

NO = Not Detected 

All results and limits are corrected for dilution. 

Reported By: Steven Francis Approved By: Audrey Cornell 
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{!Puanterra 
Environmental 

Chlorinated Pesticides and PCB's Services 

Appendix IX List 
Method 8080A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·G-0897·1 
Lab ID: 056597-0001-SA 
Matrix: AQUEOUS Sampled: 20 AUG 97 Pre~ared: 22 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 Ana yzed: 25 AUG 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 
Aroclor 1260 NO ug/L 0.95 
alpha-~HC 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' -ODD NO ug/L 0.095 
4,4' -DOE NO ug/L 0.095 
4,4' ·DDT NO ug/L 0.095 
Dial late 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 108 t 51-103 
Dibutyl chlorendate 102 t 71-109 
Oecachlorobiphenyl 108 t 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: Dianna Link Approved By: Audrey Cornell 
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Q' vuanterra 
Chlorinated Pesticides and PCB's 

Environmental 
Services 

Appendix IX List 
Method 8080A 

Client Name: U.S. Geological Survey 
Client ID: CAFB-F-0897·1 
Lab ID: 056597-0002-SA 
Matrix: AQUEOUS Sampled: 20 AUG 97 Pre~ared: 22 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 Ana yzed: 25 AUG 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 
Aroclor 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' ·DOD 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 ND ug/L 0.096 
Endosulfan I ND ug/L 0.048 
Endosulfan II NO ug/L 0.096 
Endosulfan sulfate NO ug/L 0.096 
Endrin ND 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 ND ug/L 2.4 
Methoxychlor ND ug/L 0.48 
Toxaphene NO ug/L 4.8 

Surrogate Recovery Limits 

Tetrachloro-m-xylene 105 .t 51·103 
Dibutyl chlorendate 100 .t 71-109 
Decachlorobiphenyl 106 .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: Dianna Link Approved By: Audrey Cornell 
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Quanterra 
Emironmental 

Chlorinated Pesticides and PCB's Services 
Appendix IX List 

Method 8080A 

Client Name: U.S. Geological Survey 
Client IO: CAFB·X-0897·1 
Lab ID: 056597-0003-SA 
Matrix: AQUEOUS Sampled: 20 AUG 97 Pre~ared: 22 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 Ana yzed: 26 AUG 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 
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 
gamma-Chlordane NO ug/L 0.048 
Chlorobenzilate NO ug/L 0.95 
4,4' ·DOD NO ug/L 0.095 
4,4' ·DOE NO ug/L 0.095 
4.4' ·DDT NO ug/L 0.095 
Dial late NO ug/L 0.95 
Dieldrin NO ug/L 0.095 
Endosulfan I NO ug/L 0.048 
Endosulfan 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 102 % 51-103 
Dibutyl chlorendate 94 % 71-109 
Decachlorobiphenyl 102 % 59-138 

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: Dianna Link Approved By: Audrey Cornell 

I-34 



Quanterra 
En¥irnnmental 

Chlorinated Pesticides and PCB's Services 

Appendix IX List 
Method 8080A 

Client Name: U.S. Geological Survey 
Client ID: CAFB·E-0897·1 
Lab ID: 056597-0004-SA 
Matrix: AQUEOUS Sampled: 19 AUG 97 Prevared: 22 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 Ana yzed: 26 AUG 97 

Reporting 
Parameter Result Units Limit 

Aldrin NO ug/L 0.049 T 
Aroclor 1016 NO ug/L 0.97 
Aroclor 1221 NO ug/L 0.97 
Aroclor 1232 NO ug/L 0.97 
Aroclor 1242 NO ug/L 0.97 
Aroclor 1248 NO ug/L 0.97 
Aroclor 1254 NO ug/L 0.97 
Aroclor 1260 NO ug/L 0.97 
alpha·PHC NO ug/L 0.049 
beta·BHC NO ug/L 0.049 
delta·BHC NO ug/L 0.049 
gamma·BHC (Lindane) NO ug/L 0.049 
alpha-Chlordane NO ug/L 0.049 
gamma-Chlordane NO ug/L 0.049 
Chlorobenzilate NO ug/L 0.97 
4,4' ·ODD NO ug/L 0.097 
4,4' ·DOE NO ug/L 0.097 
4,4' ·DDT NO ug/L 0.097 
Dial late NO ug/L 0.97 
Dieldrin NO ug/L 0.097 
Endosulfan I NO ug/L 0.049 
Endosulfan II NO ug/L 0.097 
Endosulfan sulfate NO ug/L 0.097 
Endrin NO ug/L 0.097 
Endrin aldehyde NO ug/L 0.097 
Heptachlor NO ug/L 0.049 
Heptachlor epoxide NO ug/L 0.049 
Isodrin NO ug/L 0.097 
Kepone NO ug/L 2.4 
Methoxychlor NO ug/L 0.49 
Toxaphene NO ug/L 4.9 

Surrogate Recovery Limits 

Tetrachloro-m-xylene 107 % 51·103 
Dibutyl chlorendate 98 % 71·109 
Decachlorobiphenyl 104 % 50·138 

Dilution factor is 0.97. All results and limits are corrected for dilution. 

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

RepOrted By: Dianna Link Approved By: Audrey Cornell 
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Q' vuanterra 
En~·,· ·rmmental 

Chlorinated Pesticides and PCB's Services 

Appendix IX list 
Method 8080A 

Client Name: U.S. Geological Survey 
Client 10: CAFB-H-0897·1 
Lab ID: 056597-0005-SA 
Matrix: AQUEOUS Sampled: 19 AUG 97 Pre~ared: 22 AUG 97 
Authorized: 21 AUG 97 Received: 21 AUG 97 Ana yzed: 26 AUG 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 
Aroclor 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-~HC 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' -ODE NO ug/L 0.096 
4,4' ·DDT NO ug/L 0.096 
Dial late NO ug/L 0.96 
Dieldrin NO ug/L 0.096 
Endosulfan I NO ug/l 0.048 
Endosulfan 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 103 .t 51-103 
Dibutyl chlorendate ·91 .t 71-109 
Decachlorobiphenyl 94 .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: Dianna Link Approved By: Audrey Cornell 
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Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Antimony 
Aluminum 
Silver 
Cadmium 
Arsenic 
Chromium 
Barium 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Metals 
Total Metals 

U.S. Geological Survey 
CAFB-G-0897-1 
056597-0001-SA 
AQUEOUS Sampled: 20 AUG 97 
21 AUG 97 Prepared: See Be 1 ow 

Result Qual Oil RL Units 

NO 1.0 0.010 mg/L 
NO 1.0 0.10 mg/L 
NO G 1.0 0.0010 mg/L 
NO 1.0 0.00050 mg/L 
NO 1.0 0.0050 mg/L 
NO 1.0 0.0050 mg/L 
0.037 1.0 0.010 mg/L 

NO 1.0 0.0020 mg/L 
94.4 1.0 0.20 mg/L 
NO 1.0 0.010 mg/L 
NO 1.0 0.020 mg/L 
NO 1.0 0.10 mg/L 
NO 1.0 0.0050 mg/L 
89.8 1.0 0.20 mg/L 
NO 1.0 0.010 mg/L 
NO 1.0 0.020 mg/L 
NO 1.0 0.040 mg/L 
10.6 1.0 5.0 mg/L 
0.0071 1.0 0.0050 mg/L 

70.4 1.0 5.0 mg/L 
NO G 5.0 0.050 mg/L 
0.018 1.0 0.010 mg/L 
0.13 1.0 0.020 mg/L 

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

Test 
Method 

7041 
6010 
7761 
7131 
7060 
7191 
6010 
6010 
6010 
6010 
6010 
6010 
7421 
6010 
6010 
6010 
6010 
6010 
7740 
6010 
7841 
6010 
6010 

ll)\ 
~uanterra 

Environme,.,••l 
Service~· 

Received: 21 AUG 97 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 28 AUG 97 
25 AUG 97 28 AUG 97 
22 AUG 97 27 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 23 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 

Reported By: Doug Gomer Approved By: Roxanne Sullivan 
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Client Name: 
Client 10: 
Lab 10: 
Matrix: 
Authorized: 

Parameter 

Antimony 
Aluminum 
Silver 
Cadmium 
Arsenic 
Chromium 
Barium 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Metals 
Total Metals 

U.S. Geological Survey 
CAFB-F-0897-1 
056597-0002-SA 
AQUEOUS Samp 1 ed: 20 AUG 97 
21 AUG 97 Prepared: See Below 

Result Qual Oil RL Units 

NO 1.0 0.010 mg/L 
NO 1.0 0.10 mg/L 
NO G 1.0 0.0010 mg/L 
NO 1.0 0.00050 mg/L 
NO 1.0 0.0050 mg/L 
NO 1.0 0.0050 mg/L 
0.047 1.0 0.010 mg/L 

NO 1.0 0.0020 mg/L 
66.0 1.0 0.20 mg/L 
NO 1.0 0.010 mg/L 
NO 1.0 0.020 mg/L 
NO 1.0 0.10 mg/L 
NO 1.0 0.0050 mg/L 
62.1 1.0 0.20 mg/L 
NO 1.0 0.010 mg/L 
NO 1.0 0.020 mg/L 
NO 1.0 0.040 mg/L 
9.0 1.0 5.0 mg/L 
0.0069 1.0 0.0050 mg/L 

45.3 1.0 5.0 mg/L 
NO G 5.0 0.050 mg/L 
0.018 1.0 0.010 mg/L 

NO 1.0 0.020 mg/L 

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

Test 
Method 

7041 
6010 
7761 
7131 
7060 
7191 
6010 
6010 
6010 
6010 
6010 
6010 
7421 
6010 
6010 
6010 
6010 
6010 
7740 
6010 
7841 
6010 
6010 

(!puanterra 
Environmental 
Services 

Received: 21 AUG 97 
Ana 1 yzed: See Be 1 ow 

Prepared Analyzed 
Date Date 

22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 28 AUG 97 
25 AUG 97 28 AUG 97 
22 AUG 97 27 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 23 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 

Reported By: Doug Gomer Approved By: Roxanne Sullivan 
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Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Antimony 
Aluminum 
Silver 
Cadmium 
Arsenic 
Chromium 
Barium 
Beryllium 
Calcium 
Cobalt 
Copper , . 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Metals 
Total Metals 

U.S. Geological Survey 
CAFB·X-0897·1 
056597-0003-SA 
AQUEOUS Samp 1 ed: 20 AUG 97 
21 AUG 97 Prepared: See Below 

Result Qual Oil RL Units 

NO 1.0 0.010 mg/L 
NO 1.0 0.10 mg/L 
NO G 1.0 0.0010 mg/L 
NO 1.0 0.00050 mg/L 
NO 1.0 0.0050 mg/L 
NO 1.0 0.0050 mg/L 
0.049 1.0 0.010 mg/L 

NO 1.0 0.0020 mg/L 
66.0 1.0 0.20 mg/L 
NO 1.0 0.010 mg/L 
NO 1.0 0.020 mg/L 
NO 1.0 0.10 mg/L 
NO 1.0 0.0050 mg/L 
62.2 1.0 0.20 mg/L 
NO 1.0 0.010 mg/L 
NO 1.0 0.020 mg/L 
NO 1.0 0.040 mg/L 
9.2 1.0 5.0 mg/L 
0.011 2.0 0.010 mg/L 

46.4 1.0 5.0 mg/L 
NO G 5.0 0.050 mg/L 
0.019 1.0 0.010 mg/L 

NO 1.0 0.020 mg/L 

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

Test 
Method 

7041 
6010 
7761 
7131 
7060 
7191 
6010 
6010 
6010 
6010 
6010 
6010 
7421 
6010 
6010 
6010 
6010 
6010 
7740 
6010 
7841 
6010 
6010 

(Jpuanterra 
EnvironmPr••l 
Services 

Received: 21 AUG 97 
Ana 1 yzed: See Be 1 ow 

Prepared Analyzed 
Date Date 

22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 28 AUG 97 
25 AUG 97 28 AUG 97 
22 AUG 97 27 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 

Reported By: Doug Gomer Approved By: Roxanne Sullivan 
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Client Name: 
Client 10: 
Lab 10: 
Matrix: 
Authorized: 

Parameter 

Antimony 
Aluminum 
Silver 
Cadmium 
Arsenic 
Chromium 
Barium 
Beryllium 
Calcium 
Cobalt 
Copper , 
Iron 
Lead-
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Metals 
Total Metals 

U.S. Geological Survey 
CAFB-E-0897·1 
056597-0004-SA 
AQUEOUS Sampled: 19 AUG 97 
21 AUG 97 Prepared: See Below 

Result Qual Oil RL Units 

ND 1.0 0.010 mg/L 
NO 1.0 0.10 mg/L 
NO G 1.0 0.0010 mg/L 
NO 1.0 0.00050 mg/L 
ND 1.0 0.0050 mg/L 
0.011 1.0 0.0050 mg/L 
0.043 1.0 0.010 mg/L 

ND 1.0 0.0020 mg/L 
38.8 1.0 0.20 mg/L 
NO 1.0 0.010 mg/L 
ND 1.0 0.020 mg/L 
ND 1.0 0.10 mg/L 
NO 1.0 0.0050 mg/L 
35.1 1.0 0.20 mg/L 
ND 1.0 0.010 mg/L 
ND 1.0 0.020 mg/L 
NO 1.0 0.040 mg/L 
6.8 1.0 5.0 mg/L 

ND 1.0 0.0050 mg/L 
56.1 1.0 5.0 mg/L 
ND G 2.0 0.010 mg/L 
0.025 1.0 0.010 mg/L 

ND 1.0 0.020 mg/L 

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

Test 
Method 

7041 
6010 
7761 
7131 
7060 
7191 
6010 
6010 
6010 
6010 
6010 
6010 
7421 
6010 
6010 
6010 
6010 
6010 
7740 
6010 
7841 
6010 
6010 

Quanterra 
Environmental 
Services 

Received: 21 AUG 97 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 28 AUG 97 
25 AUG 97 28 AUG 97 
22 AUG 97 27 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 23 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 

Reported By: Doug Gomer Approved By: Roxanne Sullivan 
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Client Name: 
Client ID: 
lab ID: 
Matrix: 
Authorized: 

Parameter 

Antimony 
Aluminum 
Silver 
Cadmium 
Arsenic 
Chromium 
Barium 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
lead
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Metals 
Total Metals 

U.S. Geological Survey 
CAFB·H-0897·1 
056597-0005-SA 
AQUEOUS Samp 1 eel: 19 AUG 97 
21 AUG 97 Prepared: See Below 

Result Qual Oil Rl Units 

ND 1.0 0.010 mg/l 
0.34 1.0 0.10 mg/l 

ND G 1.0 0.0010 mg/l 
ND 1.0 0.00050 mg/l 
ND G 1.0 0.010 mg/l 
0.039 1.0 0.0050 mg/l 
0.065 1.0 0.010 mg/l 

ND 1.0 0.0020 mg/l 
47.4 1.0 0.20 mg/l 
ND 1.0 0.010 mg/l 
0.025 1.0 0.020 mg/l 
2.2 1.0 0.10 mg/l 
0.023 1.0 0.0050 mg/l 

41.1 1.0 0.20 mg/l 
0.029 1.0 0.010 mg/l 

ND 1.0 0.020 mg/l 
ND 1.0 0.040 mg/l 
6.9 1.0 5.0 mg/l 

ND 1.0 0.0050 mg/l 
54.4 1.0 5.0 mg/l 
ND G 5.0 0.050 mg/l 
0.025 1.0 0.010 mg/l 
0.69 1.0 0.020 mg/l 

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

Test 
Method 

7041 
6010 
7761 
7131 
7060 
7191 
6010 
6010 
6010 
6010 
6010 
6010 
7421 
6010 
6010 
6010 
6010 
6010 
7740 
6010 
7841 
6010 
6010 

Quanterra 
Environmeutal 

Services 

Received: 21 AUG 97 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 28 AUG 97 
25 AUG 97 28 AUG 97 
22 AUG 97 27 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 23 AUG 97 
22 AUG 97 25 AUG 97 
25 AUG 97 27 AUG 97 
22 AUG 97 25 AUG 97 
22 AUG 97 25 AUG 97 

Reported By: Doug Gomer Approved By: Roxanne Sullivan 
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General Inorganics 

Client Name: U.S. Geological Survey 
Client ID: CAFB-G-0897-1 
Lab ID: 056597-0001-SA 
Matrix: AQUEOUS Sampled: 20 AUG 97 
Authorized: 21 AUG 97 Prepared: See Below 

Parameter Result Qual Oil RL Units 

Nitrite as N NO 1.0 0.010 mg/L 
Nitrate plus 

Nitrite as N 12.6 t 5.0 0.50 mg/L 

Test 
Method 

354.1 

353.2 

Quanterra 
E .,,.;ronmental 

Services 

Received: 21 AUG 97 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

NA 22 AUG 97 

NA 02 SEP 97 
Nitrate as N 12.6 5.0 0.50 mg/L 353.2/354 NA 02 SEP 97 
Sulfide. Total ND 1.0 0.050 mg/L 376.2 
Sulfate 187 t 20 100 mg/L 300.0 
Total Dissolved 

Solids 853 1.0 10.0 mg/L 160.1 

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

Reported By: Scott McPhail Approved By: Linda Sullivan 
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Quanterra 
Em'ironmental 
Services 

General Inorganics 

Client Name: U.S. Geological Survey 
Client 10: CAFB·F-0897-1 
lab ID: 056597-0002-SA 
Matrix: AQUEOUS Sampled: 20 AUG 97 Received: 21 AUG 97 
Authorized: 21 AUG 97 Prepared: See Below Analyzed: See Below 

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

Nitrite as N ND 1.0 0.010 mg/l 354.1 NA 22 AUG 97 
Nitrate plus 

Nitrite as N 3.5 t 2.0 0.20 mg/l 353.2 NA 02 SEP 97 
Nitrate as N 3.5 2.0 0.20 mg/l 353.2/354 NA 02 SEP 97 
Sulfide. Total ND 1.0 0.050 mg/L 376.2 
Sulfate 174 t 2.0 10.0 mg/L 300.0 
Total Dissolved 

Solids 606 1.0 10.0 mg/l 160.1 

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

Reported By: Scott McPhail Approved By: Linda Sullivan 
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Quanterra 
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Services 

General Inorganics 

Client Name: U.S. Geological Survey 
Client 10: CAFB-X-0897·1 
Lab 10: 056597-0003-SA 
Matrix: AQUEOUS Samp 1 ed: 20 AUG 97 Received: 21 AUG 97 
Authorized: 21 AUG 97 Prepared: See Below Ana 1 yzed: See Be 1 ow 

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

Nitrite as N NO 1.0 0.010 mg/L 354.1 NA 22 AUG 97 
Nitrate plus 

Nitrite as N 3.5 t 2.0 0.20 mg/L 353.2 NA 02 SEP 97 
Nitrate as N 3.5 2.0 0.20 mg/L 353.2/354 NA 02 SEP 97 
Sulfide, Total NO 1.0 0.050 mg/L 376.2 
Sulfate 173 t 2.0 10.0 mg/L 300.0 
Total Dissolved 

Solids 597 1.0 10.0 mg/L 160.1 

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

Reported By: Scott McPhail Approved By: Linda Sullivan 

I-44 

NA 25 AUG 97 
NA 25 AUG 97 

NA 25 AUG 97 



General Inorganics 

Client Name: U.S. Geological Survey 
Client ID: CAFB-E-0897-1 
Lab ID: 056597-0004-SA 
Matrix: AQUEOUS Sampled: 19 AUG 97 
Authorized: 21 AUG 97 Prepared: See Below 

Parameter Result Qual Oil RL Units 

Nitrite as N ND 1.0 0.010 mg/L 
Nitrate plus 

Nitrite as N 3.4 t 2.0 0.20 mg/L 

Test 
Method 

354.1 

353.2 

Quanterra 
Environmental 
Services 

Received: 21 AUG 97 
Analyzed: See Below 

Prepared Analyzed 
Date Date 

NA 22 AUG 97 

NA 02 SEP 97 
Nitrate as N 3.4 2.0 0.20 mg/L 353.2/354 NA 02 SEP 97 
Sulfide. Total ND 1.0 0.050 mg/L 376.2 
Sulfate 82.4 1.0 5.0 mg/L 300.0 
Total Dissolved 

Solids 418 1.0 10.0 mg/L 160.1 

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

Reported By: Scott McPhail Approved By: Linda Sullivan 
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Quanterra 
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Services 

General Inorganics 

Client Name: U.S. Geological Survey 
Client ID: CAFB-H-0897-1 
Lab 10: 056597-0005-SA 
Matrix: AQUEOUS Sampled: 19 AUG 97 Received: 21 AUG 97 
Authorized: 21 AUG 97 Prepared: See Below Analyzed: See Below 

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

Nitrite as N NO 1.0 0.010 mg/L 354.1 NA 22 AUG 97 
Nitrate plus 

Nitrite as N 1.3 1.0 0.10 mg/L 353.2 NA 02 SEP 97 
Nitrate as N 1.3 1.0 0.10 mg/L 353.2/354 NA 02 SEP 97 
Sulfide, Total NO 1.0 0.050 mg/L 376.2 
Sulfate 148 t 2.0 10.0 mg/L 300.0 
Total Dissolved 

Solids 482 1.0 10.0 mg/L 160.1 

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

Reported By: Scott McPhail Approved By: Linda Sullivan 
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NARRATIVE 

Quanterra 
En.,;"YJnmental 
Services 

On August 21, 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 infonnation 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 ofthe 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. 

General Inorganics 

The low distilled cyanide standards run in conjunction with samples 056598-0001-SA through -0004-SA 

were recovered outside advisory limits. Cyanide was not detected in the samples, and all other quality 

control samples associated with this batch were recovered within control limits, so the data were reported. 

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 GCIFID 

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

(}puanterra 
Environmental 
Services 

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 detennined 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 

,reporting limit and is an estimated value. "J" values are generally reported to 115 ofthe reporting limit 

fot GC!MS Volatiles, lll 0 of the reporting limit for GC/MS Semivolatiles, 112 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 reporting limit are reported 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 

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 analytes outside the calibration 

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

pertains to all analytes determined by the method. 

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. 
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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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LIMs Report Key 

Section Description 

Cover Letter Signamre page. report narrative as applicable. 

Tabulated cross-reference between the Lab ID and 

Sample Description Information Client ID, including maaix, date and time sampled, 

and the date received for all samples in the project. 

Lists sample results, test components, reporting 

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

QC LOT Assignment Report Cross-reference between lab IDs and applicable QC 

batches (DCS. LCS, Blank. MS/SD, DU) 

Percent recovery and RPD results, with acceptance 
limits. for the laboratory duplicate control samples 

Duplicate Control Sample Report for each test are tabulated in this report These are 
measures of accuracy and precision for each test. 

Acceptance limits are based upon laboratory 
--. historical data. 

Percent recovery results for a single Laboratory 

Laboratory Control Sample Report Control Sample (if applicable) are tabulated in this 
report. with the applicable acceptance limits for 
each test. 

Percent recovery and RPD results for matrix-

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

effectS on an analysis. 

Single Control Sample Report A tabulation of the surrogate recoveries for the 
blank for organic analyses. 

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

List of Abbreviations and Terms 

Abbreviation Term Abbreviation I Term 

DCS Duplicate Control Sample MSD Matrix Spike Duplicate 

DU Sample Duplicate QCRun Preparation Batch 

EB Equipment Blank QC Category LIMs QC Category 

FB Field Blank QCLot DCS Batch 

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

IDL Instrument Detection Limit QCMamx Matrix of the laboratory 

(Metals) control sample(s) 

LCS Laboratory Control Sample RL Reporting Limit 

.MB Method Blank QC Quality Control 

MDL Method Detection Limit SA Sample 

MS Matrix Spike SD Spike Duplicate 

RPD Relative Percent Difference TB Trip Blank 

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

million) billion) 

QUAL Qualifier flag DIL Dilution Factor 

N:IWO/ID1REPKET .DOC 
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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 Description Information is the Sample Type (matrix), Date of Sampling (if 

Jmown) 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 

056598-0001-SA CAFB-0·0897-1 
056598-0002-SA CAFB-I-0897-1 
056598-0003-SA CAFB·XX-0897·1 
056598-0004-SA CAFB·M-0897·1 

IJ~ ~uanterra 
Environmental 
Services 

SAMPLE DESCRIPTION INFORMATION 
for 

U.S. Geological Survey 

I-54 

Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

Sampled Received 
Date Ti~ Date 

18 AUG 97 13:00 21 AUG 97 
18 AUG 97 14:10 21 AUG 97 
18 AUG 97 14:10 21 AUG 97 
19 AUG 97 10:15 21 AUG 97 



Lab ID: Group 

ANALYTICAL TEST REQUESTS 
for 

U.S. Geological Survey 

056598 Code Analysis Description 

0001 · 0004 A Cyanide, Total 
Prep · Cyanide. Total 
Total Organic Halogen (TOX) 
Sulfide, Total 
Total Organic Carbon (TOC) 
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Custom 
Test? 
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ANALYTICAL RESULTS 

(!puanterra 
Environment;)] 
Services 

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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General Inorganics 

Client Name: U.S. Geological Survey 
Client 10: CAFB-Q-0897-1 
Lab 10: 056598-0001-SA 
Matrix: AQUEOUS Sampled: 18 AUG 97 Received: 21 AUG 97 
Authorized: 21 AUG 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 26 AUG 97 26 AUG 97 
Sulfide, Total NO 1.0 0.050 mg/L 376.2 NA 25 AUG 97 
Total Organic 

Carbon NO 1.0 1.0 mg/L 9060 NA 25 AUG 97 
Total Organic 

Halogen as Cl NO 1.0 30.0 ug/L 9020 NA 09 SEP 97 

NO = Not Detected 

Reported By: Judy Lange Approved By: Roxanne Sullivan 
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General Inorganics 

Client Name: U.S. Geological Survey 
Client ID: CAFB-I-0897-1 
Lab ID: 056598-0002-SA 
Matrix: AQUEOUS Sampled: 18 AUG 97 Received: 21 AUG 97 
Authorized: 21 AUG 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 26 AUG 97 26 AUG 97 
Sulfide. Total NO 1.0 0.050 mg/L 376.2 NA 25 AUG 97 
Total Organic 

Carbon NO 1.0 1.0 mg/L 9060 NA 25 AUG 97 
Total Organic 

Halogen as Cl NO 1.0 30.0 ug/L 9020 NA 09 SEP 97 

NO = Not Detected 

Reported By: Judy Lange Approved By: Roxanne Sullivan 
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General Inorganics 

Client Name: U.S. Geological Survey 
Client ID: CAFB·XX-0897-1 
Lab ID: 056598-0003-SA 
Matrix: AQUEOUS Sampled: 18 AUG 97 Received: 21 AUG 97 
Authorized: 21 AUG 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 26 AUG 97 26 AUG 97 
Sulfide. Total ND 1.0 0.050 mg/L 376.2 NA 25 AUG 97 
Total Organic 

Carbon NO 1.0 1.0 mg/L 9060 NA 25 AUG 97 
Total Organic 

Halogen as Cl ND 1.0 30.0 ug/L 9020 NA 09 SEP 97 

ND = Not Detected 

Reported By: Judy Lange Approved By: Roxanne Sullivan 
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General Inorganics 

Client Name: U.S. Geological Survey 
Client 10: CAFB-M-0897-1 
Lab ID: 056598-0004-SA 
Matrix: AQUEOUS Sampled: 19 AUG 97 Received: 21 AUG 97 
Authorized: 21 AUG 97 Prepared: See Below Ana 1 yzed: See Be 1 ow 

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

Cyanide NO 1.0 0.010 mg/L 9012 26 AUG 97 26 AUG 97 
Sulfide. Total ND 1.0 0.050 mg/L 376.2 NA 25 AUG 97 
Total Organic 

Carbon NO 1.0 1.0 mg/L 9060 NA 25 AUG 97 
Total Organic 

Halogen as Cl 32.0 1.0 30.0 ug/L 9020 NA 09 SEP 97 

NO = Not Detected 

Reported By: Judy Lange Approved By: Roxanne Sullivan 
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U.S. Air Force Air Combat Command, Cannon Air Force Base, 
Sewage Lagoons, New Mexico 

USGS/WRD 
Project No. 463536004 

LABORATORY DATA VALIDATION CHECKLIST 

SECTION 1.0: GENERAL INFORMATION (also see Appendix A) 

Data reviewer(s) name, affiliation, title, signature, and date of review: 

F. Eileen Roybal. USGS-WRD. Hydrologist 210CT97 

DATA INVENTORY 

1.1 Sample project number: Ouanterra Environmental Services 056597. 

1.2 Operable unit and site: _s"""'e...,w=ae::g~-'"e'---"='-L....:ag.wo...,o""n.__ _______________ _ 

Sample collection date: 19 , 2 OAUG9 7 

1.3Samplelocations(location1Ds): Wells CAFB-E. CAFB-F. CAFB-G. and CAFB-H; 

CAFB-X-0897-1 was a duplicate sample for CAFB-F. 

1.4 Sample matrix (ground water, soil, other): ---"'-'gr..,_,o"'-'u~n""'d'--llw""-at,.,_,e"""r~----------

1.5 Type and number of field samples (environmental and quality control) in sample project: 

Type 

environmental 
field duplicate 
equipment blank 

number 

4 
1 
0 

Type 

MS/MSD 
trip blank 
ambient blank 

number 

1 pair 
1 
0 

Data validation level: (circle one) note--see appendix A for description of different levels 

LEVEL 2 

OTHER CHECKLIST SECTIONS COMPLETED FOR SAMPLE PROJECT: 

_i_ 2.0 Data Reports and Completeness 

_i_ 3.0 Appendix-IX, Volatile organic compounds (VOC)--Method SW5030/SW8260A 

_i_ 4.0 Appendix-IX, Pesticides and PCB's--Method SW3520/SW8080A 

_.::1_ 5.0 Appendix-IX, Metals (Totai)--Methods SW3005/SW601 0 (Aluminum, Barium, Beryllium, 

Calcium, Cobalt, Copper, Iron, Magnesium, Manganese, Molybdenum, Nickel, Potas

sium, Sodium, Vanadium, and Zinc), SW3020/SW7041 (Antimony), SW3020/SW7060 

(Arsenic), SW3020/SW7131 (Cadmium), SW3020/SW7191 (Chromium), SW3020/ 

SW7421 (Lead}, SW3020/SW7740 (Selenium), SW3020/SW7761 (Silver), and 
SW3020/SW7841 (Thallium) 

210CT97 II-1 



U.S. Air Force Air Combat Command, Cannon Air Force Base, 

Sewage Lagoons, New Mexico 

_.::)_ 6.0 Sulfate--Method E300.0 

__::1_ 7.0 Nitrate--Method E353.2/E354 

__::1_ 8.0 Sulfide--Method E376.2 

__::1_ 9.0 Total Dissolved Solids {TDS)--Method E160.1 

SECTION 2.0: DATA REPORTS AND COMPLETENESS 

USGS/WAD 
Project No. 463536004 

Name of reviewer(s) and review date:~F.___,_. -.:,E,_,i~l.,.e"'"'e"-"n~R~o"""'y"-"b~a....,l~-----"'"2....,_10"""C,_T=-..9<-7!........_ __ _ 

LABORATORY DATA REPORTS 
2.1 Analytical Results Report--report date: -~1=-7,_.S"-'=E....,P-"'-9_,_7 ____________ _ 

2.2 Raw Data Report--number of volumes: _.......L.£>,.. _______________ _ 

2.3 Was completeness of lab reports acceptable? yes y no __ _ 

(overview, analytical results, quality-control report) 

Lab reports were complete and acceptable. 

DATA COMPLETENESS 

2.4 Were all samples requested on chain of custody form analyzed by lab? yes y no 

All appendix IX parameters: 

requested: 

analyzed: 

voc 
SW8260A 

8 

8 

TDS 
E160.1 

requested: 7 
analyzed: 7 

Pesticide 
SW8080A 

7 

7 

Total Metals: 
15 by ICP, 
8 by GFAA 

7 

7 

Sulfate 
E300.0 

7 

7 

Nitrate 
E353.2/354 

7 

7 

2.5 List cancelled analyses on cancelled-data worksheet:~N""-'o>Lln~e"-' . .__ _________ _ 

2.6 Was sample cooler seal intact upon receipt by lab?_Y-=-'"'-'"-------------
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USGS/WAD 
Project No. 463536004 

2. 7 What was the sample cooler temperature upon receipt by lab?_T....,e,.,;m.!..llp""-'e""'r"'"'a"""t"""u,...r""-""-e...._s~r"'-'a""'n""'q""""'"ed""--

from 3.8 - 4.1 °C. 

2.8 Additional comments: ________________________ _ 

EQUiQment blank was not collected because dedicated ouffiDs were 

installed in each well at various times by contractors. 
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USGS/WAD 
Project No. 463536004 

SECTION 3.0: APPENDIX-IX, VOLATILE ORGANIC COMPOUNDS-

METHOD SW5030/SW8260A 

Name of reviewer(s) and review date: _F"'--'-. --AE....,i.._..l,_,.;e..,.e,._.n_Ru:o~.<,;y,~b.LI.a.....,l~ ___ __..._2..._lo'""'c,._T ...... 9"-7'-------

LEVEL I AND II-- Data Validation 
HOLDING TIMES 

3.1 Were project-required analytical holding times met? yes y no __ 

{14-day limit from sample date to analysis date for water samples) 

[FG-ORG, p. 6-8] 

sample date: 19. 20AUG97 analysis date limit: 02. 03SEP97 

Samples were analy,zed by 27AUG97. and met required holding times. 

SURROGATE SPIKE RECOVERY 

3.2 Did surrogate spike results meet frequency and QC acceptance criteria? yes " no 

(all samples and blanks: SW8260A:%R varies) 

[FG-ORG, p. 26-29] 

All surrogate spike recovery, results met Ouanterra OC accetance 

riteria. 

PROJECT REPORTING LIMIT (PRL) 

3.3 Did sample results meet project reporting limits? yes .Y no 

PRL's were not provided in Sampling and Analy,sis Plan (SAP}. Rep

_QXting limits were not raised for any, of the sample. 

FIELD DUPLICATES 

3.4 Did field duplicate results meet frequency and QC acceptance criteria?yes y no 

(1 set per sampling period; RPD < 30 %) 

Field duplicate results met OC acceptance criteria. 
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EQUIPMENT BLANKS 

USGS/WRD 
Project No. 463536004 

3.5 Did equipment blank results meet frequency and QC acceptance criteria? yes __ no __ 

(1 set for non-dedicated pump; analytes <3 x RL) 

[FG-ORG, p. 20-25] 

N/A- See Comment 2.8. 

AMBIENT and TRIP BLANKS (water samples only) 

3.6 Did blank results meet frequency and QC acceptance criteria? yes y no 

(ambient and trip blank frequency varies per sampling period) 

[FG-ORG, p. 20-25] 

All results were ND for a trip blank. Ambient condition blank was 

not collected for this sampling period. 

TENTATIVELY IDENTIFIED COMPOUNDS (TICs) 

3. 7 List number and level of TICs for each sample analyzed on TIC data sheet. 

[FG-ORG, p. 41-44] 

No TIC was detected. 

DUPLICATE CONTROL SAMPLES (DCSs) 

3.8 Did DCS results meet frequency and QC acceptance criteria? yes y no __ 

(1 DCS per quarter; %Rand RPD within 3 SD of historical results of lab performance) 

[FG-ORG, p. 32-33] 

All DCS results met OC acceptance criteria. 
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SINGLE CONTROL SAMPLES (SCSs) 

USGS/WRD 
Project No. 463536004 

3.9 Did SCS results meet frequency and QC acceptance criteria? yes ;J no 

(1 SCS per sample lot; %R limits established by laboratory) 

[FG-ORG, p. 32-33] 

All SCS results met OC acceptance criteria. 

LABORATORY METHOD BLANKS 

3.1 0 Did method blank results meet frequency and QC acceptance criteria? yes ;J no 

(1 method blank per batch; analyte concentrations. RL except for common 
lab contaminants s. 5 times RL) 

[FG-ORG, p. 20-25] 

All method blank results were ND or J value (less than RL for 

acetone and methylene chlorideland met OC acceptance criteria. 

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE (MS/MSD) 

3.11 Did MS/MSD results meet frequency and QC acceptance criteria? yes ;J no __ 

(1 set per quarter; method SW8260A: %Rand RPD varies) 
[FG-ORG, p. 30-31] 

All MS/MSD results met OC acceptance criteria. 

LEVEL II -- Data Validation 

INSTRUMENT CALIBRATION 

3.12 Did initial calibrations meet frequency and QC acceptance criteria? yes no __ 

[FG-ORG, p. 12-16] 

Not reviewed. 

3.13 Did continuing calibrations meet frequency and QC acceptance criteria? yes no 

[FG-ORG, p. 17-19] 

Not reviewed. 

GC/MS TUNING 

3.14 Did BFB tuning results meet frequency and QC acceptance criteria? yes no __ 

[FG-ORG, p. 9-11] 

Not reviewed. 
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INTERNAL STANDARDS (IS) 
3.15 Did IS results meet frequency and QC acceptance criteria? 

USGS/WAD 
Project No. 463536004 

yes __ no __ 

(all blanks, standards, and samples; IS area limits within 50 to 200%) 
[FG-ORG, p. 35-36] 

Not reviewed 

SAMPLE RESULT VERIFICATION 
3.16 No omissions, problems, discrepancies, transcription errors, or reduction (dilution, 

conversion) errors in selected raw data? [FG-ORG, p. 47] yes no __ 

Not reviewed 

LEVEL I and II -- Data Validation 

ANALYTE RESULTS WITH DATA QUALIFIERS 

3.17 Summarize analyte results with data qualifiers. List pertinent information on qualified-data 

worksheet:---------------------------

3.18 Additional comments: _______________________ _ 
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USGSIWRD 
Project No. 463536004 

SECTION 4.0: APPENDIX-IX, PESTICIDES AND PCB'S-

METHOD SW3520/SW8080A 

Name of reviewer(s) and review date:__.._F_._. ~E....,l.._,·l...,e.._,e ..... n..........,.R""o'-.:t-y_....,b"""a.._l ______ 2..._l..,O""'C~T .... 9"-7L-__ _ 

LEVEL I AND 11-- Data Validation 

HOLDING TIMES 
4.1 Were project-required analytical holding times met? yes .Y no __ 

(7-day limit from sample date to extraction date and 40-day limit from extraction 

date to analysis date for method SWBOBOA) 

[FG-ORG, p. 49-50] 

sample date: 19. 20AUG97 extraction date limit: 26. 27AUG97 

extraction date: 22AUG97 analysis date limit: --"-O....,lo""'c~T ..... 9L..J7~---

samples were extracted by_ 22AUG97 and were analyzed by 26AUG97. 

All samples met required holding times. 

SURROGATE SPIKE RECOVERY 

4.2 Did surrogate spike results meet frequency and QC acceptance criteria? yes _.y.___ no __ 

(frequency: all samples and blanks: SW8080A:%R varies) 

[FG-ORG, p. 66-68] 

All surrogate spike recovery results met OC acceptance criteria 

except for tetrachloro-m-xylene recovered above control limits for 

all samples except sample CAFB-E. A matrix effect is suspected. 

PROJECT REPORTING LIMIT 

4.3 Did sample results meet project reporting limits? yes .Y no __ 

PRL's were not provided in SAP. Reporting limits were not raised 

for any_ of the samples. 
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FIELD DUPLICATES 

USGS/WAD 
Project No. 463536004 

4.4 Did field duplicate results meet frequency and QC acceptance criteria?yes ..J no __ 

(1 set per sampling period; RPD s. 30%) 

Field duplicate results met oc acceptance criteria. 

EQUIPMENT BLANKS 
4.5 Did equipment blank results meet frequency and QC acceptance criteria? yes __ no __ 

(1 set for non-dedicated pump; target compound concentrations. RL) 

[FG-ORG, p. 62-65] 

N/A- See Comment 2.8. 

DUPLICATE CONTROL SAMPLES (DCSs) 

4.6 Did DCS results meet frequency and QC acceptance criteria? yes .Y no __ 
(1 DCS per quarter; %Rand RPD within 3 SO of historical results of lab performance) 

[FG-ORG, p. 71-72] 

DCS results met OC acceptance criteria. 

SINGLE CONTROL SAMPLES (SCSs) 

4. 7 Did SCS results meet frequency and QC acceptance criteria? yes .Y no __ 

(1 SCS per quarter; %R limits established by laboratory) 

[FG-ORG, p. 71-72] 

SCS results met OC acceptance criteria. 

LABORATORY METHOD BLANKS 
4.8 Did method blank results meet frequency and QC acceptance criteria?yes .Y no __ 

(1 method blank per batch; concentrations. 2 times RL) 
[FG-ORG, p. 62-65] 

All method blank results were ND and met OC acceptance criteria. 
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MATRIX SPIKE AND MATRIX SPIKE DUPLICATE (MS/MSD) 

USGS/WRD 
Project No. 463536004 

4.9 Did MS/MSD results meet frequency and QC acceptance criteria? yes __ no ;J 
(1 set per quarter; %R and RPD limits varies) 

[FG-ORG, p. 69-70] 

Heptachlor. dieldrin, endrin, and 4,4'DDT were recovered above 

control limits in the MS and/or MSD. A matrix effect is suspected. 

LEVEL II-- Data Validation 

INSTRUMENT CALIBRATION 

4.1 0 Did initial and continuing calibrations meet frequency and QC criteria?yes no __ 
[FG-ORG, p. 55-58) 

Not reviewed 

SAMPLE RESULT VERIFICATION 

4.11 No omissions, problems, discrepancies, transcription errors, or reduction (dilution, 
conversion) errors in selected raw data? yes no __ _ 

Not reviewed 

4.12 Additional comments: All samples had Qualifier T. 

T = Preferred values unless footnoted on seconda£Y column test. 
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USGS/WAD 
Project No. 463536004 

SECTION 5.0: APPENDIX-IX, METALS (TOTAL)--
METHODS SW3005/SW601 0 (ALUMINUM, BARIUM, 
BERYLLIUM, CALCIUM, COBALT, COPPER, IRON, 
MAGNESIUM, MANGANESE, MOLYBDENUM, NICKEL, 
POTASSIUM, SODIUM, VANADIUM, AND ZINC), 
SW3020/SW7041 (ANTIMONY), SW3020/SW7060 
(ARSENIC), SW3020/SW7131 (CADMIUM), SW3020/ 
SW7191 (CHROMIUM), SW3020/SW7421 (LEAD), 
SW3020/SW7740 (SELENIUM), SW3020/SW7761 
(SILVER), AND SW3020/SW7841 (THALLIUM). 

Name of reviewer( s) and review date:_______.F,_..----""-E=...i l~e=e±.!n~R'-"oo!..:ty'-""b"""a~l _____ _.£.2 .....,1 o"'"'c~T'-"'-9-'-7 __ 

LEVEL I AND II-- Data Validation 

HOLDING TIMES 
5.1 Were project-required analytical holding times met? yes .Y no __ 

(180-day limit from sample date to analysis) 
[FG-INORG, p. 6-7] 

sample date: 19, 20AUG97 analysis date limit: 15. 16FEB97 

Samples were analyzed by 28AUG97 and met required hold times. 

PROJECT REPORTING LIMIT (PAL) 
5.2 Did sample results meet project reporting limits? yes __ no _______,_;./_ 

PRL's were not provided in SAP. Ouanterra reporting limits were 

raised for silver (SW7761l, and thallium (SW7841l for all samples 

due to the matrix of the sample. RL was raised for arsenic (SW7060l 

for a sample CAFB-H due to the matrix of the sample. 
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FIELD DUPLICATES 

USGS/WRD 
Project No. 463536004 

5.3 Did field duplicate results meet frequency and QC acceptance criteria? yes .Y no 
(1 set for each sampling period; RPD < 30 %) 

[FG-INORG, p. 35] 

All field duplicate results met OC acceptance criteria except for 

selenium. RPD for selenium is 46 percent. 

EQUIPMENT BLANKS 
5.4 Did equipment blank results meet frequency and QC acceptance criteria? yes __ no __ 

{1 set for non-dedicated pump; analytes < 3 x RL) 

[FG-INORG, p. 16-18] 

N/A - See Comment 2.8. 

DUPLICATE CONTROL SAMPLES (DCSs) 

5.5 Did DCS results meet frequency and QC acceptance criteria? yes .Y no __ 

(1 DCS per quarter; % Rand RPD within 3 SO of historical results of lab performance) 

[FG-INORG, p. 25-26] 

All DCS results met OC acceptance criteria. 

LABORATORY METHOD BLANKS 
5.6 Did method blank results meet frequency and QC acceptance criteria? yes___:{_ no __ 

(1 method blank per batch; analyte concentrations. RL except for common 
lab contaminants s. 2 times RL) 

[FG-INORG, p. 16-18] 

All method blank results were ND and met oc acceptance criteria. 

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE (MS/MSD) 

5. 7 Did MS/MSD results meet frequency and QC acceptance criteria? 

(1 set per quarter; %Rand RPD varies) 
[FG-INORG, p. 27-29] 

yes __ no ..J 

MS/MSD for selenium for GFAA analyses recovered below control limits 

Thallium was not recovered in the MS/MSD for the GFAA analysis. 

Matrix effects are suspected. 

210CT97 II-12 



U.S. Air Force Air Combat Command, Cannon Air Force Base, 

Sewage Lagoons, New Mexico 

LEVEL II -- Data Validation 

CALIBRATION 

USGS/WRD 
Project No. 463536004 

5.8 Did initial (ICV) and continuing (CCV) calibrations meet QC acceptance criteria? 
[FG-INORG, p. 8-15] yes no __ 

Not reviewed. 

INTERELEMENT CHECK SAMPLES {method SW6010 only) 

5.9 Did interelement check results meet frequency and QC criteria? 

(within 20% of known value) 
[FG-INORG, p. 19-21] 

Not reviewed. 

yes __ no __ 

ANALYTICAL SPIKE RECOVERY (all methods except SW6010 
and mercury) 

5.1 0 Did analytical spike results meet frequency and QC acceptance criteria? yes __ no __ 

(every sample; %R within 80-120% except when sample results are ND, 
the %R within 40-120%)the %R within 40-120%) 

[FG-INORG, p. 27-29] 
Not reviewed. 

SAMPLE RESULT VERIFICATION 
5.11 No omissions, problems, discrepancies, transcription errors, or reduction 

(dilution, conversion) errors in selected raw data? [FG-INORG, p. 36] yes __ no __ 

Not reviewed. 

LEVEL I AND II -- Data Validation 

ANALYTE RESULTS WITH DATA QUALIFIERS 

5.12 Summarize analyte results with data qualifiers. List pertinent information on 

qualified-data worksheet: All samples had qualifier G for silver, and 

thallium. A sample CAFB-H had arsenic with Qualifier G. 

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

5.13 Additional comments: ~N"'"'o~n~'----------------------
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SECTION 6.0: SULFATE--METHOD E300.0 

USGS/WRD 
Project No. 463536004 

Name of reviewer(s) and review date:_F..__._. _,E.,_,J......,· l...,e,_,e<A.n'---"-'R""'o~y""'b,..a....._l _______ _.2.._.l...,o"""c"""T'-"9'-'7 __ 

LEVEL I AND II-- Data Validation 

HOLDING TIMES 
6.1 Were project-required analytical holding times met? yes :1 

(28-day limit from sample date to analysis date for water samples) 
[FG-INORG, p. 6-7] 

no __ 

sample date: 19. 20AUG97 analysis date limit: 16.17SEP97 

All samples were analyzed by 25AUG97 and met required holding times. 

PROJECT REPORTING LIMIT 

6.2 Did sample results meet project reporting limits? yes-- no _ _;v~ 

PRL's were not provided in SAP. Reporting limits were raised for 

all samples except for sample CAFB-E due to sample dilution. 

FIELD DUPLICATES 

6.3 Did field duplicate results meet frequency and QC acceptance criteria?yes y no 

(1 set per each sampling period; RPD < 30%) 

[FG-INORG, p. 35] 

Field duplicate results met OC acceptance criteria. 

EQUIPMENT BLANKS 

6.4 Did equipment blank results meet frequency and QC acceptance criteria? yes __ no_ 

(1 set for non-dedicted pump; target compound concentrations. 3 times RL) 

[FG-INORG, p. 16-18] 

N/A- See Comment 2.8. 
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DUPLICATE CONTROL SAMPLES (DCSs) 

USGS/WRD 
Project No. 463536004 

6.5 Did DCS results meet frequency and QC acceptance criteria? yes .Y no __ 
(1 DCS per batch; %Rand RPD within 3 SD of historical results of lab performance) 

[FG-INORG, p. 25-26] 

All DCS results met OC acceptance criteria. 

LABORATORY METHOD BLANKS 
6.6 Did method blank results meet frequency and QC acceptance criteria?yes .Y no __ 

(1 method blank per batch; concentration .s 2 times RL) 
[FG-INORG, p. 16-18] 

Laboratory method blank result was ND and met QC acceptance criteria 

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE (MS/MSD) 
6.7 Did MS/MSD results meet frequency and QC acceptance criteria? 

(1 set per quarter; %Rand RPD varies) 
[FG-INORG, p. 27-29] 

MS/MSD results met QC acceptance criteria. 

LEVEL II -- Data Validation 

INSTRUMENT CALIBRATION 

yes .Y no __ 

6.8 Did initial and continuing calibrations meet frequency and QC criteria? yes no __ 
(%R within 90-11 0%) 
[FG-INORG, p. 8-15] 

Not reviewed 

SAMPLE RESULT VERIFICATION 

6.9 No omissions, problems, discrepancies, transcription errors, or reduction (dilution, 
conversion) errors in selected raw data? [FG-INORG, p. 36] yes no __ 

Not reviewed 

6.10 Additional comments: All samples had qualifier t except for sample 

AFB-E 

t -Sample diluted due to the concentration of target compounds. 
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SECTION 7.0: NITRATE--METHOD E353.2/E354 

USGS/WRD 
Project No. 463536004 

Name of reviewer(s) and review date:~F......_. ~E,._,.i,_,l,_,.e""'e.._.n~R~o>{.;yub.<J.a~l~-------"2...,.1~o~c'-"T.L9_,_7_ 

LEVEL I AND II -- Data Validation 

HOLDING TIMES 
7.1 Were project-required analytical holding times met? yes .Y 

(48-hour limit from sample date to analysis date for water samples) 
[FG-INORG, p. 6-7] 

no __ 

sample date: 19.20AUG97 analysis date limit: 16.17SEP97 

All samples were analyzed by 02SEP97 and met required holding times. 

PROJECT REPORTING LIMIT 

7.2 Did sample results meet project reporting limits? yes __ no_yl..--_ 

Reporting limits were raised for all samples except for CAFB-H. 

FIELD DUPLICATES 

7.3 Did field duplicate results meet frequency and QC acceptance criteria?yes y no 

(1 set per each sampling period; RPD < 30%) 

[FG-INORG, p. 35] 

Field duplicate results met OC acceptance criteria. 

EQUIPMENT BLANKS 

7.4 Did equipment blank results meet frequency and QC acceptance criteria? yes __ no_ 

(1 set for non-dedicted pump; target compound concentration < 3 times RL) 

[FG-INORG, p. 16-18] 

N/A - See Comme~n~t~2~~---------------------------
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DUPLICATE CONTROL SAMPLES (DCSs) 

USGS/WRD 
Project No. 463536004 

7.5 Did DCS results meet frequency and QC acceptance criteria? yes j no __ 
(1 DCS per batch; %Rand RPD within 3 SD of historical results of lab performance) 

[FG-INORG, p. 25-26] 

All DCS results met OC acceptance criteria. 

LABORATORY METHOD BLANKS 
7.6 Did method blank results meet frequency and QC acceptance criteria?yes .Y no __ 

(1 method blank per batch; concentration .s 2 times RL) 
[FG-INORG, p. 16-18] 

Laboratory method blank results were ND and met OC acceptance 

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE (MS/MSD) 

7.7 Did MS/MSD results meet frequency and QC acceptance criteria? 
(1 set per quarter; %Rand RPD varies) 

[FG-INORG, p. 27-29] 

MS/MSD results met OC acceptance criteria. 

LEVEL II-- Data Validation 

INSTRUMENT CALIBRATION 

yes ...j no __ 

7.8 Did initial and continuing calibrations meet frequency and QC criteria? yes no __ 
(%R within 90-110%) 
[FG-INORG, p. 8-15] 

Not reviewed 

SAMPLE RESULT VERIFICATION 

7.9 No omissions, problems, discrepancies, transcription errors, or reduction (dilution, 
conversion) errors in selected raw data? [FG-INORG, p. 36] yes no __ 

Not reviewed 

7.10 Additional comments: -----------------------
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SECTION 8.0: SULFIDE--METHOD E376.2 

USGS/WRD 
Project No. 463536004 

Name of reviewer(s) and review date:~F~. _.,E,_,i""""'l'""'e'"""e"'""n~R...,.o ..... v....,b"""a""'l~ ______ ...... 2 ..... l'""'O'-"'C'""'T...,_9..._7_ 

LEVEL I AND II -- Data Validation 

HOLDING TIMES 
8.1 Were project-required analytical holding times met? yes y 

(7-day limit from sampfe date to analysis date for water samples) 
[FG-INORG, p. 6-7] 

no __ 

Sample date: 19. 20AUG97 analysis date limit: 26, 27AUG97 

All samples were analyzed by 25AUG97 and met required holding times. 

PROJECT REPORTING LIMIT 

8.2 Did sample results meet project reporting limits? 
(Quanterra RL: 0.05 mg/L) 

yes .Y no __ 

PRL's were not provided in SAP. Reporting limits were not raised 

for any of the samoles. 

FIELD DUPLICATES 

8.3 Did field duplicate results meet frequency and QC acceptance criteria?yes y no 

(1 set per each sampling period; RPD s. 30%} 

[FG-INORG, p. 35] 

Field duplicate results met OC acceptance criteria. 

EQUIPMENT BLANKS 

8.4 Did equipment blank results meet frequency and QC acceptance criteria? yes __ no_ 

(1 set for non-dedicted pump; target compound concentration .s 3 times RL) 

[FG-INORG, p. 16-18] 

N/A- See Comment 2.8. 
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DUPLICATE CONTROL SAMPLES (DCSs) 

USGS/WRD 
Project No. 463536004 

8.5 Did DCS results meet frequency and QC acceptance criteria? yes :i no __ 

(1 DCS per batch; %Rand RPD within 3 SD of historical results of lab performance) 
[FG-INORG, p. 25-26] 

All DCS results met oc accevtance criteria. 

LABORATORY METHOD BLANKS 

8.6 Did method blank results meet frequency and QC acceptance criteria?yes .Y no __ 
(1 method blank per batch; concentration ~ 2 times RL) 

[FG-INORG, p. 16-18] 

Laboratory method blank results were ND and met OC acceptance 

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE (MS/MSD) 

8. 7 Did MS/MSD results meet frequency and QC acceptance criteria? 
{1 set per quarter; %Rand RPD varies) 

[FG-INORG, p. 27-29] 

MS/MSD results met OC acceptance criteria. 

LEVEL II-- Data Validation 

INSTRUMENT CALIBRATION 

yes :i no __ 

8.8 Did initial and continuing calibrations meet frequency and QC criteria? yes no __ 
(%R within 90-11 0%) 
[FG-INORG, p. 8-15] 

Not reviewed 

SAMPLE RESULT VERIFICATION 

8.9 No omissions, problems, discrepancies, transcription errors, or reduction (dilution, 
conversion) errors in selected raw data? [FG-INORG, p. 36] yes no __ 

Not reviewed 

8.10Additionalcomments: No aualifiers for data results by method E376.2. 
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USGS/WAD 
Project No. 463536004 

SECTION 9.0: TOTAL DISSOLVED SOLIDS {TDS)--METHOD E160.1 

Name of reviewer(s) and review date:~F.._.~E.....,i....,l..,.e=e.._..n~RUJo"'"'yr....ob.L>.a ..... l~-------"2 ...... 1...,.0"'"C ..... T...,_9..L7_ 

LEVEL I AND II -- Data Validation 

HOLDING TIMES 
9.1 Were project-required analytical holding times met? yes y 

(7-day limit from sample date to analysis date for water samples) 

[FG-INORG, p. 6-7] 

no __ 

sample date: 19 I 20AUG97 analysis date limit: 26 I 27AUG97 

Samples were analyzed by 25AUG97 and met required holding times. 

PROJECT REPORTING LIMIT (PRL) 

9.2 Did sample results meet project reporting limits? 

(Quanterra RL: 10 mg/L) 
yes :Y no 

PRL was not provided in SAP. Reporting limit was not raised on any 

of the samples for method El60.1. 

FIELD DUPLICATES 
9.3 Did field duplicate results meet frequency and QC acceptance criteria? yes_..;_ no __ 

(1 set per each sampling period; RPD <30 %) 

[FG-INORG, p. 35] 

Field duplicate resuts were within acceptance criteria. 

EQUIPMENT BLANKS 

9.4 Did equipment blank results meet frequency and QC acceptance criteria? yes __ no __ 

(1 set for non-dedicated pum; target compound concentrations. 3XRL) 

[FG-INORG, p. 16-18] 

N/A- See Comment 2.8. 

210CT97 II-20 



U.S. Air Force Air Combat Command, Cannon Air Force Base, 
Sewage Lagoons, New Mexico 

DUPLICATE CONTROL SAMPLES (DCSs) 

USGS/WAD 
Project No. 463536004 

9.5 Did DCS results meet frequency and QC acceptance criteria? yes ...J no 
(1 DCS per batch; %R 87-107% and RPD s. 10 %) 

[FG-INORG, p. 25-26] 

All DCS results were within acceptance criteria. 

LABORATORY METHOD BLANK 
9.6 Did method blank results meet frequency and QC acceptance criteria? yes __i_ no 

(1 method blank per batch; concentrations. 2 X RL) 
[FG-INORG, p. 16-18] 

Laboratory method blank results were ND and met OC acceptance 

ri eria. 

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE (MS/MSD) 

9.7 Did MS/MSD results meet frequency and QC acceptance criteria? yes ...J no __ 
(1 set per quarter; %R 87-107% and RPD s. 1 0%) 

[FG-INORG, p. 27-29] 

MS/MSP results met OC acceptance criteria. 

LEVEL II-- Data Validation 

INSTRUMENT CALIBRATION 

9.8 Did initial and continuing calibrations meet frequency and QC criteria? yes __ no __ 
(%R within 90-110%) 
[FG-INORG, p. 8-15] 

Not reviewed. 

SAMPLE RESULT VERIFICATION 

9.9 No omissions, problems, discrepancies, transcription errors, or reduction (dilution, 
conversion) errors in selected raw data? [FG-INORG, p. 36] yes no __ 

Not reviewed. 

9.10 Additional comments: ____,N~n~.__ __________________ _ 
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Appendix A -- Laboratory Data Validation Checklist 

Instruction Notes for the Data Validation Checklist 

This data validation checklist will be used when validating the chemical analytical results. Data 

validation is a systematic and independent verification of data quality and consists of checking, 

verifying, evaluating, and qualifying the chemical analytical results. 

Two different levels of data validation are used with level I being not as detailed or as rigorous as 
Ieveii I. Levell data validation includes: (1) checking holding times limits, (2) evaluating the 

results of field and laboratory quality-control (QC) samples such as field replicates, matrix spikes, 

surrogate samples, and duplicate control samples, and (3) checking that contamination during 
sample processing has not occurred in QC blanks such as equipment, method, ambient, and trip 

blanks. Most of the information and data used to conduct a level I data validation is contained in 

the summary-data reports prepared by the reporting laboratory. Level II data validation includes 
all the level I guidelines plus using the raw-data reports prepared by the reporting laboratory to: 

(1) check that the laboratory instruments have been properly tuned and calibrated, and (2) verify 

that selected sample results do not have any omissions, problems, discrepancies, transcription 

errors, and reduction (dilution, conversion) errors. 

Field samples (environmental and QC) are processed and analyzed by the reporting laboratory 

in specific groups of samples called sample projects (also called sample cases). A sample 

project usually consists of 20 or fewer samples that are collected from one or more sampling 

locations (monitoring well) in a given sampling period. Numerous laboratory QC samples also are 

analyzed with the field samples for each sample project. 

This data validation checklist is designed to be used when validating the analytical results for a 

given sample project and it has a multi-level organization. The first part of the checklist contains 

general information (section 1.0) about the scope (who, when, how, and what) of the data valida

tion and data reports and completeness (section 2.0) for each sample project. Sections 1.0 and 

2.0 will be completed and included with all data validation checklists. The data validation check

list also contains numerous supplemental sections which are listed at the bottom of the first oage 

of this document. These supplemental crecklist sections are used for specific analytical methods 

and will be marked with a checkmark ("-/) when they are completed for a given sample project. 

Specific project-required frequency and QC acceptance criteria, and pertinent reference page 

numbers are listed with most of the checklist items. The major data-validation references are the 

USEPA guidance documents (USEPA 1994). 
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Checklist Abbreviations, Acronyms, and Notes 

Abbreviations: 

AI 

Ag 

As 

CAP 

CCV 

Cr 

DCS 

Ba 
Be 
Ca 

Cd 

Cl 

Co 

Cone. 

Cu 

Diss. 

DRO 

DU 

EB 
Fe 

FG-INORG 

FG-ORG 

Fl 

GFAA 

Hg 

ICP 

ID 

IS 

J 
K 

Mg 

mg/L 

Mn 

Mo 
MS/MSD 

MW 

Na 

210CT97 

aluminum 

silver 

arsenic 

Chromic Acid Pit 

continuing calibration verification 

chromium 

duplicate control sample 

barium 

beryllium 

calcium 

cadmium 

chloride 

cobalt 

concentration 

copper 

dissolved 

diesel range organics with GC/FID analysis C1 O-C28 

duplicate environmental sample 

equipment blank 

iron 

Functional guidelines (EPA) for evaluating inorganic analyses 

Functional guidelines (EPA) for evaluating organic analyses 

fluoride 

graphite furnace atomic absorption 

mercury 

inductively coupled plasma 

identification 

internal standards 

estimated value qualifier 

potassium 

magnesium 

milligrams per liter 

manganese 

molybdenum 

matrix spike/matrix spike duplicate 

monitoring well 

sodium 
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Checklist Abbreviations, Acronyms, and Notes -- continued 

Abbreviations: 

Ni 

N02 

N03 

PAC 

PAH 

Pb 

P04 

PRL 

QC 

RCLs 

RL 

RMAL 

RPD 

SA 

SAP 

Sb 

scs 
Se 

Sn 

804 
svoc 
TB 

TDS 

TIC 

Tl 

TOG 

Tot. 

TOX 

TPH 

TSS 

US EPA 

USGS/WAD 

v 
voc 
Zn 

Jlg/L 

210CT97 

nickel 

nitrate 

nitrite 

Chromic Acid Pit duplicate sample identification 

polynuclear aromatic hydrocarbons 

lead 

orthophosphate 

project reporting limit 

quality control 

Recovery Control Limits 

reporting limits 

Rocky Mountain Analytical Laboratory 

relative percent difference 

environmental sample 

Sampling and Analysis Plan 

antimony 

single control sample 

selenium 

tin 

sulfate 

semivolatile organic compounds 

trip blank 

total dissolved solids 

tentatively identified compound 

thallium 

total organic carbon 

total 

total organic halogen 

total petroleum hydrocarbons 

total suspended solids 

United States Environmental Protection Agency 

United States Geological Survey, Water Resources Division 

vanadium 

volatile organic compounds 

zinc 

microgram per liter 
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Checklist Abbreviations, Acronyms, and Notes -- continued 

Abbreviations: 

< 

> 

% 
%R 

210CT97 

less than 

greater than 

percent 

percent recovery 
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US EPA, 1994, US EPA Contract laboratory program national functional guidelines for organic 
data review, February, 1994, Publication 9240.1-05, Document number PB94-963501 , 

124 p. 

NOTE: this reference is abbreviated FG-ORG in this checklist. 

US EPA, 1994, US EPA contract laboratory program national functional guidelines for inorganic 

data review, February, 1994, Publication 9240.1-05-01, Document number PB94-963502, 

42 p. 

NOTE: this reference is abbreviated FG-INORG in this checklist. 

USGS, 1992, Laboratory data validation checklist: Wyoming District, U.S. Geological Survey 

checklist prepared for the U.S. Air Force, multiple pages. 
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DODEC LABORATORY DATA REVIEW WORKSHEET 

1.0 GENERAL INFORMATION 

Data reviewer: 6Ju ~~'~ 
Date of review: ~~~~1 ... ..:,.-11_1,___ __ _ 

Sample project number: =-"'f, ...... c,..Ls·..;....~1,___ ____ _ 

Project name: _fi_M..;..'.......;...CA_"-'"''-~~A.._f &~---:-----
Sample collection date: ,.,,,- ;f,,llf1 
Sample matrix and number: -~~~....:::~'i~ .. ...;.."-'~...:;_c.. -----

Type and number of samples in project: 

Environmental 
Trip blank 
Equipment blank 
Ambient blank 
MS/MSD 
Other 

2.0 DATA REPORT 

Number 

Date of Analytical Results Report: 1 (,, I!J 
Number of volumes in Raw Data Report: __ l-___ _ 

Raw Data Report reviewed? Yes No___.~;;___ __ 

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

YesL No __ 

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

Werev 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 
./ ., 

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

Halogenated VOC by GC (SW 8010) 

X: 

J( 

.)( 

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

Organophosphorous pesticides (SW 8140) 

Chlorinated herbicides (SW 8150) 
Dioxins and Furans (SW 8280) 
Explosives (8330) 
TOC (E415.1 or SW 9060) 
TPH (E418.1) 
Oil and Grease (E413.2) 
TOX (SW9020) 

ICP screen for metals (SW 6010) 
ICPIMS screen for metals (SW 6020) 
Trace ICP screen for metals (SW 6010 modified) 

Antimony by GFAA (SW 7041) 
Arsenic by GF AA (S\1} 7060) 
Chromium (SW 719f 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) 1vlF.ATt 

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

Nitrogen, ammonia (E350.1) 
Nitrogen, TKN (E351.2) 
Nitrogen, nitrate (E353.2) 
Nitrogen, nitrate plus nitrite (E353.2) 
Nitrogen, nitrite (E354.1) 
Phosphorous, total or ortho (E365.3) 
Sulfate (E375.4) 
Sulfide (E376.2) 
TDS (E160.1) 
pH (SW 9040 or 9045) 
Percent moisture (02216) 

Gross alpha and gross beta radioactivity (SW 931 0) 

Alpha-emitting radium isotopes (SW 9315) 

Radium-228 (SW 9320) 
Uranium (908.1) 

Other analyses : 
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If no, list analytical method and laboratory ID for samples 

that exceeded holding time: 

Did ~yrrogate recoveries meet QC acceptance criteria? 
Yes_!-_ No __ _ 

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

that did not meet acceptance criteria: 

i"'J f~LO -l'~(, -iu-, A..., -"~1 OuJ .... T" 11tTf ,,,., £1Mf'J F~rt. fe;.)l'(l-11£<1)

h 'f'krJ.. (._.t~''*lfl lA~ 1\Cfr .1""'t'£Cl· ~~1( flUill{flctJ ~"'Tll·.-1 rc..-nrcl ''"''1J 

Did actual reporting limits meet project detection limits? 

Organic analyses : Yes X No ___ _ 

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

Inorganic analyses: Yes __ _ N 0 X s, t.i,.£1' l ~~ttl?'\; ALl. ,.,....f\ C5 

ATTSf"''' · _,_, s-

Reporting limits for GFAA "metals and inorgan~~ons may be raised when: 

(1) sample concentrations exceed the instrumen 7 illear range and (2) target 

analytes are subject to matrix<!'lnterferences. Reporting limits for ICP metals 

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

exceeds the instrument linear range. 

Did DCS meet QC acceptance criteria? Yes_i__ No __ _ 

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

for non-conformance: 
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Did SCS meet QC acceptance criteria? Yes X No_ 

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

Were any target compounds found in the method,!rip, equipment, 

or ambient blanks above the RL? Yes __ No l_ 

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

Did the MS/MSD meet QC acceptance criteria? Yes}( No __ 

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 : 

fc 1~ ;,,(Mo 11tu ""or MltT ~~~ 1.11"110 f•YI. )tll(!l.ti. (;;. .... r,.MJ.S ( i"t.i ,,.fi."\ f,fC~)- ,ASrti~t+ftl' 

0L') W~ M"1\o..J C(C kl"'t"O 

Additional comments: 
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QCSUMMARY 

Quanterra 
rr· ~·onmental 
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 

QA/QC procedures include the use of approved methodologies, independent verification of analytical 

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

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

The standard laboratory QC package is designed to: 

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

defensible data, 

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

defined matrix, 

3. establish clear-cut guidelines for acceptability of anal}tical data so that QC decisions can be made 

irrunediately at the bench, and 

4. provide a standard set of reportables which assures the client of the quality of his data. 

The Quanterra QC program is based upon monitoring the precision and accuracy of an analytical method 

by analyzing a set of Duplicate Control Samples (DCS) at frequent, well-defined intervals. Each DCS is a 

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

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

matrix, but rather to provide an interference-free, homogeneous matrix from which to gather data to 

establish control limits. These limits are used to determine whether data generat~ by the laboratory on any 

given day is in control. 
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Quanterra 
Environmental 
Services 

Control limits for accuracy (percent recovery) are based on the average, historical percent recovery+/- 3 

standard deviation units. Control limits for precision (relative percent difference) range from 0 (identical 

duplicate DCS results) to the average, historical relative percent difference+ 3 standard deviation units. 

These control limits are fairly narrow based on the consistency of the matrix being monitored and are 

updated on a quarterly basis. 

For each batch of samples analyzed, an additional control measure is taken in the form of a Single Control 

Sample (SCS). The SCS consists of a control matrix that is spiked with surrogate compounds appropriate 

to the method being used. In cases where no surrogate is available, (e.g., metals or conventional analyses) a 

single DCS serves as the control sample. An SCS is prepared for each sample lot for which the DCS pair 

~e 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 
Volatile Organics by GC/MS 

Laboratory 
Sample Number QC Matrix QC Category 

056597-0001-SA AQUEOUS Q8260·5M·A 
056597-0001-MS AQUEOUS Q8260·5M·A 
056597·0001-SD AQUEOUS Q8260·5M·A 
056597-0002-SA AQUEOUS Q8260-5M·A 
056597-0003-SA AQUEOUS Q8260-5M·A 
056597·0004-SA AQUEOUS Q8260·5M·A 
056597·0005-SA AQUEOUS Q8260·5M·A 
056597-0006-TB AQUEOUS Q8260·5M·A 
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ll)\ 
~uanterra 

QC Lot Number 
CDCS) 

26 AUG 97-Z 
26 AUG 97-Z 
26 AUG 97-Z 
25 AUG 97-Z 
25 AUG 97-Z 
25 AUG 97-Z 
25 AUG 97-Z 
27 AUG 97-Z 

En·"'ronmental 
Services 

QC Run Number 
(SCS/BLANK) 

26 AUG 97-Z 
26 AUG 97-Z 
26 AUG 97-Z 
25 AUG 97-Z 
25 AUG 97-Z 
25 AUG 97-Z 
25 AUG 97-Z 
27 AUG 97-Z 



DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 
Project: 056597 

Category: Q8260·5M·A Volatile Organics 
Matrix: AQUEOUS 
QC Lot: 26 AUG 97-Z 
Concentration Units: ug/L 

Concentration 
Analyte Spiked Measured 

DCS1 Qual DCS2 Qual 

1.1-Dichloroethene 50.0 51.2 54.8 
Trichloroethene 50.0 48.8 49.2 
Benzene 50.0 49.9 50.0 
Toluene 50.0 50.3 51.5 
Chlorobenzene 50.0 51.4 52.4 

Concentration 
Sur!'ogate Spiked Measured 

DCS1 Qual DCS2 Qual 

1.2·Dichloroethane-d4 50.0 49.8 50.8 
4-Bromofluorobenzene 50.0 51.5 52.1 
Toluene-dB 50.0 50.8 51.3 

Category: Q8260·5M·A Volatile Organics 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-Z 
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 

50.3 49.4 
49.5 49.7 
50.2 49.8 
51.5 51.1 
52.6 52.2 

Concentration 
Measured 

DCS1 Qual DCS2 Qual 

48.6 47.8 
51.4 51.3 
51.3 50.8 

AVG 

53.0 
49.0 
50.0 
50.9 
51.9 

AVG 

49.8 
49.6 
50.0 
51.3 
52.4 

Quanterra 
Environmental 
Services 

Date Analyzed: 26 AUG 97 

Accuracy 
Average en 

DCS Limits 

Precision 
CRPD) 

DCS Limit 

106 74·128 6.8 20 
98 80·118 0.82 20 

100 82·121 0.20 20 
102 83·121 2.4 20 
104 84·119 1.9 20 

Accuracy 
Average(%} 

DCS Limits 

101 78·116 
104 86·115 
102 91·113 

Date Analyzed: 

Accuracy 
Average(%) 

DCS Limits 

100 74·128 
99 80·118 

100 82·121 
103 83-121 
105 84·119 

Accuracy 
Average(%) 

DCS Limits 

96 78·116 
103 86·115 
102 91·113 

25 AUG 97 

Precision 
CRPD) 

DCS Limit 

1.8 20 
0.40 20 
0.80 20 
0.78 20 
0.76 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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DUPLICATE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 
Project: 056597 

Category: Q8260-5M-A Volatile Organics 
Matrix: AQUEOUS 
QC Lot: 27 AUG 97-Z 
Concentration Units: ug/L 

Analyte 

1.1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

Spiked 

50.0 
50.0 
50.0 
50.0 
50.0 

Surrogat,e Spiked 

1,2·Dichloroethane-d4 50.0 
4-Bromofluorobenzene 50.0 
Toluene-dB 50.0 

Concentration 
Measured 

DCS1 Qual DCS2 Qual 

54.4 54.0 
49.5 49.6 
50.9 50.4 
51.5 51.6 
52.5 52.4 

Concentration 
Measured 

DCS1 Qual DCS2 Qual 

50.7 51.0 
51.9 52.2 
51.1 51.2 

AVG 

54.2 
49.6 
50.6 
51.5 
52.4 

Quanterra 
Erwir,..nmental 
Services 

Date Analyzed: 27 AUG 97 

Accuracy Precision 
Average(%) (RPD) 

DCS Limits DCS Limit 

108 74-128 0.91 20 
99 80·118 0.21 20 

101 82·121 0.94 20 
103 83-121 0.17 20 
105 84·119 0.17 20 

Accuracy 
Average(%) 

DCS Limits 

102 78·116 
104 86-115 
102 91-113 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Services 

SINGLE CONTROL SAMPLE REPORT 
Volatile Organics by GC/MS 

Concentration Accuracy(t) 
Analyte Spiked Measured scs Limits 

Category: OB260·5M·A 
Matrix: AQUEOUS 
QC Lot: 26 AUG 97-Z QC Run: 26 AUG 97-Z 
Concentration Units: ug/L 

1.2-Dichloroethane-d4 50.0 50.1 100 78-116 
4-Bromofluorobenzene 50.0 52.0 104 86·115 
Toluene-dB 50.0 52.4 105 91·113 

Category: 08260·5M-A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-Z QC Run: 25 AUG 97-Z 
Concentration Units: ug/L 

1.-2-Di ch 1 oroethane-d4 50.0 46.7 93 7B-116 
4-Bromofluorobenzene 50.0 50.0 100 86-115 
Toluene-dB 50.0 51.0 102 91-113 

Category: 08260-5M-A 
Matrix: AQUEOUS 
QC Lot: 27 AUG 97-Z QC Run: 27 AUG 97-Z 
Concentration Units: ug/L 

1.2-Dichloroethane-d4 50.0 50.5 101 78-116 
4-Bromofluorobenzene 50.0 50.7 101 86-115 
Toluene-dB 50.0 51.4 103 91·113 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Services 

METHOD BLANK REPORT 
Volatile Organics by GC/HS 

Reporting 
Analyte Result Units Limit 

Test: Q8260·AP9·5ML·AP 
Matrix: AQUEOUS 
QC Lot: 26 AUG 97-Z QC Run: 26 AUG 97-Z 

Acetone 2.2 ug/L 20 J 
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 (MEK) NO ug/L 20 
Carbon' disulfide NO ug/L 5.0 
ca-rbon 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 (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 
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 

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: 26 AUG 97-Z QC Run: 26 AUG 97-Z 

4-Methyl-2-pentanone 
CMIBK) 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: Q8260·AP9·5ML·AP 
Matrix: AQUEOUS 
QC Lot: 26 AUG 97-Z QC Run: 26 AUG 97-Z 

Acetone 2.2 ug/L 20 J 
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 (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 
Chloroform 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 

J = Result is detected below the reporting limit or is an 
estimated concentration. 
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Quanterra 
Environmental 
Services 

Mffi!OO BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8260-AP9·5ML·AP 
Matrix: AQUEOUS 
QC Lot: 26 AUG 97-Z QC Run: 26 AUG 97-Z 

1,2-Dibromoethane (EDB) NO ug/L 5.0 
Oibromomethane NO ug/L 5.0 
trans-1.4-0ichloro-2-butene NO ug/L 5.0 
Oichlorodifluoromethane ND ug/L 10 
1.1-Dichloroethane ND ug/L 5.0 
1.2-Dichloroethane ND ug/L 5.0 
1.1-Dichloroethene ND ug/L 5.0 
cis-1.2-0ichloroethene ND ug/L 2.5 
trans-1.2-Dichloroethene NO ug/L 2.5 
1.2-Dichloro~ropane NO ug/L 5.0 
cis-1.3-Dich oropropene ND ug/L 5.0 
trans-1.3-Dichloropropene NO ug/L 5.0 
1.4-0ioxane NO ug/L 500 
Ethyl benzene ND ug/L 5.0 
Ethyl methacrylate NO ug/L 5.0 
2-Hexanone NO ug/L 20 
Iodomethane ND ug/L 5.0 
Isobutyl alcohol NO ug/L 200 
Methacrylonitrile ND ug/L 5.0 
Methylene chloride ND ug/L 5.0 
Methyl methacrylate ND ug/L 5.0 
4-Methyl-2-pentanone 

20 (MIBK) ND ug/L 
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 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 
Tri ch 1 orofl uoromethane 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 
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Quanterra 
Em "if"''~mental 
Services 

METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8260·AP9-5ML·AP 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-Z QC Run: 25 AUG 97-Z 

Acetone 1.7 ug/L 20 J 
Acetonitrile ND ug/L 100 
Acrolein ND ug/L 100 
Acrylonitrile ND ug/L 100 
Allyl chloride NO ug/L 10 
Benzene ND ug/L 5.0 
Bromodichloromethane NO ug/L 5.0 
Bromoform 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 
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-Dibromo-3-chloro-

propane CDBCP) NO ug/L 10 
1,2-Dibromoethane CEDB) ND ug/L 5.0 
Dibromomethane ND ug/L 5.0 
trans-1.4-Dichloro-2-butene NO ug/L 5.0 
Oichlorodifluoromethane ND ug/L 10 
1.1-Dichloroethane NO ug/L 5.0 
1.2-0ichloroethane NO ug/L 5.0 
1.1-0ichloroethene NO ug/L 5.0 
cis-1.2-Dichloroethene ND ug/L 2.5 
trans-1.2-Dichloroethene NO ug/L 2.5 
1.2-0ichloro~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 
1.4-0ioxane 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 ND ug/L 5.0 
Methylene chloride 1.4 ug/L 5.0 J 
Methyl methacrylate NO ug/L 5.0 

J = Result is detected below the reporting limit or is an 
estimated concentration. 
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Quanterra 
.E.n•'ironmental 
Sen'ices 

METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: Q8260-AP9-5ML-AP 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-Z QC Run: 25 AUG 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: Q8260-AP9·5ML·AP 
Matrix: AQUEOUS 
QC Lot: 27 AUG 97-Z QC Run: 27 AUG 97-Z 

Acetone 2.0 ug/L 20 J 
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 (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 
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 

J = Result is detected below the reporting limit or is an 
estimated concentration. 
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Quanterra 
Environmental 
Services 

METHOD BLANK REPORT 
Volatile Organics by GC/MS (cont.) 

Reporting 
Analyte Result Units Limit 

Test: 08260 · AP9 · 5ML · AP 
Matrix: AQUEOUS 
QC Lot: 27 AUG 97-Z QC Run: 27 AUG 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 
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 
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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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Volatile Organics by GC/MS 
Project: 056597 

Category: QB260-5H-A Volatile Organics 
Matrix: AQUEOUS 
Sample: 056597-0001 
MS Run: 26 AUG 97 ·Z 
Units: ug/L 

Concentration 

Analyte 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

Surr~gates . 

1.2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

Sample 
Result 

ND 
ND 
ND 
ND 
ND 

101 
102 
104 

HS 
Result 

53.7 
49.2 
50.6 
51.B 
52.5 

%Recovery 

103 
103 
102 

Category: QB260-5H·A Volatile Organics 
Matrix: AQUEOUS 
Sample: 05657B-0001 
MS Run: 25 AUG 97-Z 
Units: ug/L 

HSD 
Result 

53.1 
49.0 
50.3 
51.0 
51.9 

102 
104 
102 

Concentration 

Analyte 

1.1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

Surrogates 

Sample 
Result 

ND 
NO 
ND 
ND 
ND 

1.2·Dichloroethane-d4 95.0 
4-Bromofluorobenzene 104 
Toluene-dB 102 

ND = Not Detected 

MS 
Result 

49.B 
50.4 
50.6 
52.1 
53.2 

%Recovery 

. 97.4 
104 
102 

MSD 
Result 

50.1 
50.2 
50.5 
51.6 
52.5 

97.4 
103 
103 

@uanterra 
Ernironmental 
Services 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

MS MSD HS HSD Limits HS·HSD Limits 

50.0 50.0 107 106 74-12B 1.0 20 
50.0 50.0 9B 9B B0-11B 0.3 20 
50.0 50.0 101 101 B2-121 0.6 20 
50.0 50.0 104 102 83-121 1.5 20 
50.0 50.0 105 104 84-119 1.1 20 

Rec. Accept. Limits 

7B-116 
B6-115 
91-113 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

HS HSD HS HSD Limits HS-HSD Limits 

50.0 50.0 100 100 74-12B 0.5 20 
50.0 50.0 101 100 B0-11B 0.4 20 
50.0 50.0 101 101 B2-121 0.1 20 
50.0 50.0 104 103 83-121 1.0 20 
50.0 50.0 106 105 84-119 1.2 20 

Rec. Accept. Limits 

7B-116 
B6-115 
91-113 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Volatile Organics by GC/MS 
Project: 056597 (cont.) 

Category: Q8260-5M·A Volatile Organics 
Matrix: AQUEOUS 
Sample: 056636-0002 
MS Run: 27 AUG 97-Z 
Units: ug/L 

Concentration 

Analyte 

1.1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

Surrqgate's 

1.2-Dichloroethane-d4 
4-Bromofluorobenzene 
Toluene-dB 

NO = Not Detected 

Sample 
Result 

ND 
NO 
NO 
NO 
ND 

104 
104 
102 

MS 
Result 

50.1 
49.9 
50.7 
51.4 
52.3 

%Recovery 

103 
106 
102 

MSD 
Result 

51.3 
48.7 
50.0 
50.6 
51.3 

103 
104 
102 

@uanterra 
Environmental 
Services 

Amount t Recov. RPO 
Spiked Recovery Accep. RPD Accept 

MS MSO MS MSO Limits MS-MSD Limits 

50.0 50.0 100 103 74-128 2.4 20 
50.0 50.0 100 97 80-118 2.4 20 
50.0 50.0 101 100 82-121 1.4 20 
50.0 50.0 103 101 83-121 1.6 20 
50.0 50.0 105 103 84-119 1.9 20 

Rec. Accept. Limits 

78-116 
86-115 
91-113 

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 

056597-0001-SA AQUEOUS 8080-A 
056597-0001-MS AQUEOUS 8080-A 
056597-0001-SD AQUEOUS 8080-A 
056597-0002-SA AQUEOUS 8080-A 
056597-0003-SA AQUEOUS 8080-A 
056597-0004-SA AQUEOUS 8080-A 
056597-0005-SA AQUEOUS 8080-A 
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@uanterra 

QC Lot Nwnber 
CDCS) 

22 AUG 97-01 
22 AUG 97-01 
22 AUG 97-01 
22 AUG 97-01 
22 AUG 97-01 
22 AUG 97-01 
22 AUG 97-01 

Erwirnnmental 
Services 

QC Run Number 
(SCS/Bl.ANK) 

22 AUG 97-01 
22 AUG 97-01 
22 AUG 97-01 
22 AUG 97-01 
22 AUG 97-01 
22 AUG 97-01 
22 AUG 97·01 



DUPLICATE CONTROL SAMPLE REPORT 
Semivolatile Organics by GC 

Analyte 

Category: 8080-A 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-01 
Concentration Units: ug/L 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
Endrin 
4,4' -DDT 

Concentration 
Spiked Measured 

DCS1 DCS2 AVG 

0.200 0.229 0.240 0.234 
0.200 0.228 0.237 0.232 
0.200 0.189 0.197 0.193 
0.500 0.486 0.525 0.506 
0.500 0.526 0.557 0.542 
0.500 0.518 0.566 0.542 

ll~\ ~uanterra 
Environnww~/ 
Services 

Accuracy Precision 
Average(%) CRPD) 

DCS Limits DCS Limits 

117 76-122 4.7 15 
116 69·125 3.9 15 
97 64-116 4.1 17 

101 74-107 7.7 15 
108 72-118 5.7 15 
108 74-117 8.9 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: 8080-A 
Matrix: AQUEOUS 

Concentration 
Spiked Measured 

QC Lot: 22 AUG 97-01 QC Run: 22 AUG 97-01 
Concentration Units: ug/L 

Tetrachloro-m-xYlene 
Dibutyl chlorendate 
Decachlorobiphenyl 

1.00 
1.00 

0.200 

0.960 
0.970 
0.209 

II)\ 
~uanterra 

Accuracy(%) 
SCS Limits 

96 51-103 
97 71-109 

104 50-138 

Environmental 
Services 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q\ vuanterra 
Emironmental 
Services 

METHOD BLANK REPORT 
Semivolatile Organics by GC 

Reporting 
Analyte Result Units Limit 

Test: 8080-AP9-A 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-01 QC Run: 22 AUG 97-01 

Aldrin NO ug/L 0.050 
Arocl or 1016 NO ug/L 1.0 
Aroclor 1221 NO ug/L 1.0 
Arocl or 1232 NO ug/L 1.0 
Aroclor 1242 NO ug/L 1.0 
Aroclor 1248 NO ug/L 1.0 
Arocl or 1254 NO ug/L 1.0 
Aroclor 1260 NO ug/L 1.0 
alpha-BHC NO ug/L 0.050 
beta-BI;IC 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 

Test: 8080-AP9-A 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-01 QC Run: ·22 AUG 97-01 

Aldrin ND ug/L 0.050 
Aroclor 1016 NO ug/L 1.0 
Aroclor 1221 NO ug/L 1.0 
Aroclor 1232 ND ug/L 1.0 
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Quanterra 
Environmental 
Services 

METHOD BLANK REPORT 
Semivolatile Organics by GC <cont.) 

Reporting 
Analyte Result Units Limit 

Test: 8080·AP9·A 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97·01 QC Run: 22 AUG 97·01 

Aroclor 1242 ND ug/L 1.0 
Aroclor 1248 NO ug/L 1.0 
Aroclor 1254 ND ug/L 1.0 
Aroclor 1260 NO ug/L 1.0 
alpha-BHC NO ug/L 0.050 
beta·BHC ND ug/L 0.050 
delta-BHC ND 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 
Chloro'benzilate NO ug/L 1.0 
4A' ·DOD ND 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 ND ug/L 0.10 
Endrin aldehyde NO ug/L 0.10 
Heptachlor NO ug/L 0.050 
Heptachlor epoxide ND 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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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Semivolatile Organics by GC 
Project: 056597 

Category: 8080-A Organochlorine Pesticides 
Matrix: AQUEOUS 
Sample: 056597-0001 
HS Run: 22 AUG 97-01 
Units: ug/L 

Concentration 

Sample HS MSD 
Analyte Result Result Result 

gamma-BHC (Lindane) NO 0.228 0.222 
Heptachlor NO 0.240 0.242 
Aldrin NO T 0.194 0.203 
Dieldrin NO 0.520 0.487 
Endrin NO 0.565 0.527 
4,4' -DDT, NO 0.582 0.529 

Amount 

HS 
Spiked 

HSD 

0.190 0.192 
0.190 0.192 
0.190 0.192 
0.476 0.481 
0.476 0.481 
0.476 0.481 

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

,\' 

Quanterra 

Recov. 

Em1ronmental 
Sen1ees 

RPD 
Recovery Accep. RPD Accept 

HS MSD Limits HS·MSD Limits 

120 116 76-122 3.7 15 
126 126 69-125 0.2 15 
102 106 64-116 3.5 17 
109 101 74-107 7.6 15 
119 110 72-118 8.0 15 
122 110 74-117 11 15 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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@uanterra 
Environ me, tal 
Service~ 

QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation 

Laboratory QC Lot Number QC Run Number 
Sample Number QC Matrix QC Category (OCS) CSCS/BLANK) 

056597-0001-SA AQUEOUS PB-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-SA AQUEOUS AS-FAA-AT 22 AUG 97-L4 22 AUG 97-L4 
056597-0001-SA AQUEOUS SE-FAA-AT 22 AUG 97-L4 22 AUG 97-L4 
056597-0001-SA AQUEOUS TL-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-SA AQUEOUS CD-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-SA AQUEOUS CR·FAA·AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-SA AQUEOUS SB·FAA-AT 22 AUG 97-L3 22 AUG 97-L3 
056597-0001-SA AQUEOUS AG-FAA·AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-SA AQUEOUS ICP-AT 22 AUG 97-L3 22 AUG 97·L3 
056597-0001-HS AQUEOUS PB·FAA·AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-MS AQUEOUS AS·FAA·AT 22 AUG 97-L4 22 AUG 97-L4 
056597-0001-HS AQUEOUS SE-FAA-AT 22 AUG 97-L4 22 AUG 97-L4 
056597-0001-HS AQUEOUS TL·FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001- HS AQUEOUS CD-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-HS AQUEOUS CR-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-HS AQUEOUS SB·FAA-AT 22 AUG 97-L3 22 AUG 97-L3 
056597-0001-HS AQUEOUS AG-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-MS AQUEOUS ICP-AT 22 AUG 97-L3 22 AUG 97-L3 
056597-0001-SD AQUEOUS PB·FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-SD AQUEOUS AS-FAA-AT 22 AUG 97-L4 22 AUG 97-L4 
056597-0001-SD AQUEOUS SE-FAA-AT 22 AUG 97-L4 22 AUG 97-L4 
056597-0001-SD AQUEOUS TL-FAA·AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-SD AQUEOUS CD-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-SD AQUEOUS CR-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-SD AQUEOUS SB-FAA-AT 22 AUG 97-L3 22 AUG 97-L3 
056597-0001-SD AQUEOUS AG-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0001-SD AQUEOUS ICP-AT 22 AUG 97-L3 22 AUG 97-L3 
056597-0002-SA AQUEOUS PB-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0002-SA AQUEOUS AS-FAA-AT 22 AUG 97-L4 22 AUG 97-L4 
056597-0002-SA AQUEOUS SE-FAA-AT 22 AUG 97-L4 22 AUG 97-L4 
056597-0002-SA AQUEOUS TL-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0002-SA AQUEOUS CD-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0002-SA AQUEOUS CR-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0002-SA AQUEOUS SB-FAA-AT 22 AUG 97-L3 22 AUG 97-L3 
056597-0002-SA AQUEOUS AG-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0002-SA AQUEOUS ICP-AT 22 AUG 97-L3 22 AUG 97-L3 
056597-0003-SA AQUEOUS PB-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0003-SA AQUEOUS AS-FAA-AT 22 AUG 97-L4 22 AUG 97-L4 
056597-0003-SA AQUEOUS SE·FAA-AT 22 AUG 97-L4 22 AUG 97-L4 
056597-0003-SA AQUEOUS TL-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0003-SA AQUEOUS CD-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0003-SA AQUEOUS CR-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0003-SA AQUEOUS SB-FAA-AT 22 AUG 97-L3 22 AUG 97-L3 
056597-0003-SA AQUEOUS AG·FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0003-SA AQUEOUS ICP-AT 22 AUG 97-L3 22 AUG 97-L3 
056597-0004-SA AQUEOUS PB-FAA-AT 25 AUG 97-J2 25 AUG 97-J2 
056597-0004-SA AQUEOUS AS-FAA-AT 22 AUG 97-L4 22 AUG 97-L4 
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QC LOT ASSIGNMENT REPORT 
Metals Analysis and Preparation (cont.) 

Laboratory 
Samp 1 e Number 

056597-0004-SA 
056597-0004-SA 
056597-0004-SA 
056597-0004-SA 
056597-0004-SA 
056597-0004-SA 
056597·0004-SA 
056597-0005-SA 
056597-0005-SA 
056597-0005-SA 
056597-0005-SA 
056597-0005-SA 
056597-0005-SA 
056597-0005-SA 
056597-0005-SA 
056597:0005-SA 

QC Matrix 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

QC Category 

SE-FAA-AT 
TL·FAA·AT 
CD-FAA-AT 
CR·FAA·AT 
SB·FAA-AT 
AG-FAA-AT 
ICP·AT 
PB·FAA-AT 
AS-FAA-AT 
SE·FAA-AT 
TL·FAA·AT 
CD·FAA·AT 
CR·FAA·AT 
SB·FAA-AT 
AG·FAA-AT 
ICP-AT 
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Quanterra 

QC Lot Number 
CDCS) 

22 AUG 97-L4 
25 AUG 97-J2 
25 AUG 97-J2 
25 AUG 97-J2 
22 AUG 97·L3 
25 AUG 97-J2 
22 AUG 97-L3 
25 AUG 97-J2 
22 AUG 97-L4 
22 AUG 97-L4 
25 AUG 97-J2 
25 AUG 97-J2 
25 AUG 97-J2 
22 AUG 97-L3 
25 AUG 97-J2 
22 AUG 97-L3 

Environmental 
Services 

QC Run Number 
CSCS/BLANK) 

22 AUG 97-L4 
25 AUG 97-J2 
25 AUG 97-J2 
25 AUG 97-J2 
22 AUG 97-L3 
25 AUG 97-J2 
22 AUG 97-L3 
25 AUG 97-J2 
22 AUG 97-L4 
22 AUG 97-L4 
25 AUG 97-J2 
25 AUG 97-J2 
25 AUG 97-J2 
22 AUG 97-L3 
25 AUG 97-J2 
22 AUG 97-L3 



Q' vuanterra 
Environmental 
Services 

DUPLICATE CONTROL SAMPLE REPORT 
Metals Analysis and Preparation 

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

DCS1 DCS2 AVG DCS Limits DCS Limits 

Category: PB-FAA·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 
Concentration Units: mg/L 

Lead 0.0400 0.0364 0.0373 0.0368 92 84·124 2.4 10 

Category: AS-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L4 
Concentration Units: mg/L 

Ar_senic 0.0400 0.0433 0.0401 0.0417 104 85-114 7.7 10 

Category: SE-FAA·AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L4 
Concentration Units: mg/L 

Selenium 0.0400 0.0352 0.0349 0.0350 88 80-118 0.86 10 

Category: TL-FAA·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 
Concentration Units: mg/L 

Thallium 0.0400 0.0412 0.0398 0.0405 101 84-124 3.5 10 

Category: CD-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 
Concentration Units: mg/L 

Cadmium 0.0040 0.00403 0.00396 0.00400 100 83-123 1.8 10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Quanterra 
Em'ironmental 
Services 

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: CR·FAA-AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 
Concentration Units: mg/L 

Chromium 0.0100 0.0104 0.0101 0.0102 103 81-121 2.9 14 

Category: SB·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L3 
Concentration Units: mg/L 

Antimony 0.500 0.452 0.443 0.448 90 83-123 2.0 14 - . 

Category: AG-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 
Concentration Units: mg/L 

Silver 0.0040 0.00387 0.00397 0.00392 98 81-121 2.6 15 

Category: ICP-AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L3 
Concentration Units: mg/L 

Aluminum 2.00 2.07 2.09 2.08 104 86-117 0.90 10 
Antimony 0.500 0.484 0.480 0.482 96 81-119 0.79 10 
Arsenic 2.00 1.96 1.95 1.96 98 81-110 0.18 10 
Barium 2.00 2.07 2.07 2.07 104 86-114 0.030 10 
Beryllium 0.0500 0.0506 0.0510 0.0508 102 83-117 0.85 10 
Boron 1.00 1.07 1.05 1.06 106 82-122 1.8 10 
Cadmium 0.0500 0.0468 0.0468 0.0468 94 80-120 0.021 17 
Calcium 50.0 52.2 51.9 52.0 104 88-112 0.56 10 
Chromium 0.200 0.204 0.205 0.205 102 83-112 0.38 10 
Cobalt 0.500 0.533 0.530 0.531 106 80-120 0.52 10 
Copper 0.250 0.259 0.258 0.258 103 84-115 0.45 10 
Iron 1.00 0.984 0.979 0.981 - 98 87-117 0.55 10 
Lead 0.500 0.501 0.496 0.498 100 83-114 1.0 15 
Lithium 1.00 1.09 1.06 1.08 108 80-120 2.5 10 
Magnesium 50.0 55.1 54.5 54.8 110 84-114 1.1 10 
Manganese 0.500 0.519 0.517 0.518 104 84-113 0.44 10 

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

Concentration 
Analyte Spiked Measured 

DCS1 DCS2 AVG 

Category: ICP-AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L3 
Concentration Units: mg/L 

Molybdenum 
Nickel 
Potassium 
Selenium 
Silica as Si02 
Silver 
Sodium 
Tin , 
Titanium 
Vanadium 
Zinc 

NO = Not detected 

1.00 
0.500 
50.0 
2.00 

NA 
0.0500 

50.0 
2.00 
1.00 

0.500 
0.500 

1.04 
0.521 
53.1 
2.06 

NA 
0.0511 

52.9 
2.01 
1.03 

0.513 
0.499 

NC = Not calculated. calculation not applicable 
NA = Not applicable 

1.04 
0.521 
52.6 
2.01 

NA 
0.0522 

52.6 
1.99 
1.01 

0.511 
0.498 

1.04 
0.521 
52.8 
2.03 

NC 
0.0517 

52.8 
2.00 
1.02 

0.512 
0.498 

Quanterra 
Environme.ntal 
Services 

Accuracy Precision 
Average{%) {RPD) 

DCS Limits DCS Limits 

104 80-120 0.19 
104 85-1120.0077 
106 82-111 0.92 
102 86-111 2.5 

NC 80-120 NC 
103 83-115 2.0 
106 86-115 0.61 
100 86-114 1.2 
102 87-112 1.6 
102 85-114 0.44 
100 82-113 0.16 

10 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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Q' vuanterra 
Environtrn'"•'ll 
Services 

METHOD BLANK REPORT 
Metals Analysis and Preparation 

Reporting 
Analyte Result Units Limit 

Test: PB·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 QC Run: 25 AUG 97-J2 

Lead ND mg/L 0.0050 

Test: AS·FAA-AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L4 QC Run: 22 AUG 97·L4 

Arsenic ND mg/L 0.0050 

' 
Test: SE·FAA-AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97·L4 QC Run: 22 AUG 97-L4 

Selenium ND mg/L 0.0050 

Test: TL·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 QC Run: 25 AUG 97-J2 

Thallium NO mg/L 0.0050 

Test: CD·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 QC Run: 25 AUG 97-J2 

Cadmium ND mg/L 0.00050 

Test: CR·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 QC Run: 25 AUG 97-J2 

Chromium ND mg/L 0.0050 
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Quanterra 
Environmental 
Services 

METHOD BLANK REPORT 
Metals Analysis and Preparation (cont.) 

Reporting 
Analyte Result Units Limit 

Test: SB·FAA-AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L3 QC Run: 22 AUG 97-L3 

Antimony NO mg/L 0.010 

Test: AG·FAA-AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 QC Run: 25 AUG 97-J2 

Silver NO mg/L 0.00050 

Te_st: ICP-AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L3 QC Run: 22 AUG 97-L3 

Aluminum NO mg/L 0.10 
Barium NO mg/L 0.010 
Beryllium NO mg/L 0.0020 
Calcium NO mg/L 0.20 
Cobalt NO mg/L 0.010 
Copper NO mg/L 0.020 
Iron NO mg/L 0.10 
Magnesium NO mg/L 0.20 
Manganese NO mg/L 0.010 
Molybdenum NO mg/L 0.020 
Nickel NO mg/L 0.040 
Potassium NO mg/L 5.0 
Sodium NO mg/L 5.0 
Vanadium NO mg/L 0.010 
Zinc NO mg/L 0.020 

Test: PB-FAA·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97·J2 QC Run: 25 AUG 97-J2 

Lead NO mg/L 0.0050 
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Quanterra 
Environ mt•rota/ 
Service.~ 

METHOD BLANK REPORT 
Metals Analysis and Preparation (cont.) 

Analyte Result Units 
Reporting 

Limit 

Test: AS-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L4 QC Run: 22 AUG 97-L4 

Arsenic NO mg/L 0.0050 

Test: SE-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L4 QC Run: 22 AUG 97-L4 

Selenium NO mg/L 0.0050 

' Test: TL·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 QC Run: 25 AUG 97-J2 

Thallium NO mg/L 0.0050 

Test: CD-FAA-AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 QC Run: 25 AUG 97-J2 

Cadmium NO mg/L 0.00050 

Test: CR·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 QC Run: 25 AUG 97-J2 

Chromium NO mg/L 0.0050 

Test: SB·FAA-AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L3 QC Run: 22 AUG 97-L3 

Antimony NO mg/L 0.010 
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Quanterra 
Environmental 
Services 

METHOD BLANK REPORT 
Metals Analysis and Preparation (cont.) 

Reporting 
Analyte Result Units Limit 

Test: AG·FAA·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-J2 QC Run: 25 AUG 97-J2 

Silver NO mg/L 0.00050 

Test: ICP·AT 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-L3 QC Run: 22 AUG 97-L3 

Aluminum NO mg/L 0.10 
Barium NO mg/L 0.010 
Berylljum NO mg/L 0.0020 
Calcium NO mg/L 0.20 
Cobalt NO mg/L 0.010 
Copper NO mg/L 0.020 
Iron NO mg/L 0.10 
Magnesium NO mg/L 0.20 
Manganese NO mg/L 0.010 
Molybdenum NO mg/L 0.020 
Nickel NO mg/L 0.040 
Potassium NO mg/L 5.0 
Sodium NO mg/L 5.0 
Vanadium NO mg/L 0.010 
Zinc NO mg/L 0.020 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Metals Analysis and Preparation 
Project: 056597 

Category: PB-FAA·AT Lead. Furnace AA I Total Metals 
Matrix: AQUEOUS 
Sample: 056597-0001 
MS Run: 25 AUG 97-J2 
Units: mgiL 

Analyte 

Lead 

Sample 
Result 

NO 

Concentration 

MS 
Result 

0.0377 

MSD 
Result 

0.0382 

Category: AS·FAA·AT Arsenic. Furnace AA I Total Metals 
Matrix: AQUEOUS 
Samp 1 e: , 056597 · 0001 
MS Run: 22 AUG 97-L4 
Units: ~giL -

Analyte 

Arsenic 

Sample 
Result 

NO 

Concentration 

MS 
Result 

0.0366 

MSD 
Result 

0.0361 

Category: SE-FAA·AT Selenium. Furnace AA I Total Metals 
Matrix: AQUEOUS 
Sample: 056597-0001 
MS Run: 22 AUG 97-L4 
Units: mgiL 

Concentration 

Quanterra 
Environment<> I 
Services 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
MSIMSD MS MSD Recov. RPD 

0.0400 94 96 1.3 84·124 10 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
MSIMSD HS MSD Recov. RPD 

0.0400 92 90 1.4 85·114 10 

Amount Acceptance 

Analyte 

Selenium 

Sample 
Result 

MS 
Result 

MSD Spiked %Recovery %RPD Limit 
Result MS/MSD HS MSD Recov. RPD 

0.0071 0.0367 0.0367 0.0400 74 74 0.0 80·118 10 

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: 056597 (cont.) 

Category: TL·FAA-AT Thallium. Furnace AA I Total Metals 
Matrix: AQUEOUS 
Sample: 056597-0001 
MS Run: 25 AUG 97-J2 
Units: mg/L 

Analyte 

Thallium 

Concentration 

Sample 
Result 

MS 
Result 

NO G NO 

MSD 
Result 

NO 

Category: CD-FAA-AT Cadmium,Furnace AA/ Total Metals 
Matrix: AQUEOUS 
Sample: 056597-0001 
MS Run: 25 AUG 97-J2 
Units: mg/L 

Concentration 

@uanterra 
Environm"' · •I 
Services 

Amount Acceptance 
Spiked ~Recovery ~RPO Limit 
MS/MSO MS MSD Recov. RPD 

0.040 NC NC NC 84·124 10 

Amount Acceptance 
Sample 
Result 

MS 
Result 

MSD Spiked %Recovery tRPD Limit 
Analyte 

Cadmium NO 0.00368 

Result MS/MSD MS MSD Recov. RPD 

0.00367 0.00400 92 92 0.2 83-123 10 

Category: CR·FAA·AT Chromium. Furnace AA. Total 
Matrix: AQUEOUS 
Sample: 056597-0001 
MS Run: 25 AUG 97-J2 
Units: mg/L 

Analyte 

Chromium 

Sample 
Result 

NO 

Concentration 

MS 
Result 

0.0103 

Amount Acceptance 
MSD Spiked %Recovery %RPD Limit 

Result MS/MSD MS MSD Recov. RPD 

0.0104 0.0100 103 104 0.9 81-121 14 

G = Reporting limit raised due to the matrix of the sample. 
NC = Not Calculated. calculation not applicable. 
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: 056597 (cont.) 

Category: SB-FAA-AT Antimony by Furnace 
Matrix: AQUEOUS 
Sample: 056597-0001 
HS Run: 22 AUG 97-L3 
Units: mg/L 

Concentration 

~~)\ 
~uanterra 

Em'ironmental 
Services 

Amount Acceptance 

Analyte 

Antimony 

Sample 
Result 

MS 
Result 

MSD Spiked %Recovery tRPD Limit 
Result MS/MSD MS MSD Recov. RPD 

NO 0.468 0.447 

Category: AG-FAA-AT Silver,Furnace AA/Total Metals 
Matrix: AQUEOUS 
Sample: 056597-0001 
MS Run: 25 AUG 97-J2 
Units: mg/L -

Concentration 

0.500 94 89 4.6 83-123 14 

Amount Acceptance 

Analyte 

Silver 

Sample 
Result 

MS 
Result 

MSD Spiked %Recovery tRPD Limit 
Result MS/MSD MS MSD Recov. RPD 

NO G 0.00358 0.00357 0.00400 90 89 0.2 81-121 15 

Category: ICP-AT ICP Metals I Total 
Matrix: AQUEOUS 
Sample: 056597-0001 
MS Run: 22 AUG 97-L3 
Units: mg/L 

Concentration 

Sample HS MSD 
Analyte Result Result Result 

Aluminum NO 2.11 2.13 
Barium 0.037 2.06 2.07 
Beryllium NO 0.0497 0.0510 
Calcium 94.4 145 146 
Cobalt NO 0.517 0.524 
Copper NO 0.261 0.267 
Iron NO 1.03 1.03 
Magnesium 89.8 146 147 
Manganese NO 0.512 0.517 
Nickel NO 0.517 0.526 

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

Amount Acceptance 
Spiked %Recovery XRPD Limit 
MS/MSD MS HSD Recov. RPD 

2.00 105 107 1.1 86-117 10 
2.00 101 102 0.5 86-114 10 
0.0500 99 102 2.5 83-117 10 

50.0 102 103 0.4 88-112 10 
0.500 103 105 1.5 80-120 10 
0.250 104 107 2.4 84-115 10 
1.00 103 103 0.5 87-117 10 

50.0 113 115 0. 7 84·114 10 
0.500 102 103 0.9 84-113 10 
0.500 103 105 1.6 85·112 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: 056597 (cont.) 

Category: ICP-AT ICP Metals I Total 
Matrix: AQUEOUS 
Sample: 056597·0001 
MS Run: 22 AUG 97-L3 
Units: mg/L 

(cont.) 

Concentration 

Analyte 

PotassiUIII 
SodiUIII 
VanadiUIII 
Zinc 

Sample 
Result 

10.6 
70.4 

0.018 
0.13 

MS MSD 
Result Result 

65.3 65.6 
124 124 

0.525 0.529 
0.626 0.624 

Amount 
Spiked 
MS/MSD 

50.0 
50.0 
0.500 
0.500 

Quanterra 
Environmental 
Services · 

(cont.) 

Acceptance 
%Recovery %RPD Limit 

MS MSD Recov. RPD 

109 110 0.5 82-111 10 
107 106 0.0 86-115 10 
101 102 0.7 85-114 10 
98 98 0.4 82-113 10 

Calculations are performed before rounding to avoid round·off errors in calculated results. 
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~uanterra Q' 
Enl'ironmental 
SeTl'ices 

QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and Preparation 

Laboratory QC Lot Number QC Run Number 
Sample Nt.anber QC Matrix QC Category CDCS) (SCS/Bl.ANK) 

056597-0001-SA AQUEOUS S-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0001-SA AQUEOUS S04-IC-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0001-SA AQUEOUS TDS-A 25 AUG 97-S2 25 AUG 97-S2 
056597-0001-SA AQUEOUS N03+N02-A 02 SEP 97-N1 02 SEP 97-N1 
056597-0001-SA AQUEOUS N02-A 22 AUG 97-lA 22 AUG 97-lA 
056597-0001-MS AQUEOUS S-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0001-MS AQUEOUS S04- IC-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0001-MS AQUEOUS TDS-A 25 AUG 97-S2 25 AUG 97-S2 
056597-0001-MS AQUEOUS N03+N02-A 02 SEP 97-N1 02 SEP 97-N1 
056597-0001-MS AQUEOUS N02-A 22 AUG 97-lA 22 AUG 97-lA 
056597-0001-SD AQUEOUS S-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0001-SD AQUEOUS S04-IC-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0001-SD AQUEOUS TDS-A 25 AUG 97-S2 25 AUG 97-S2 
056597-0001-SD AQUEOUS N03+N02-A 02 SEP 97-N1 02 SEP 97-N1 
056597-0001-SD AQUEOUS N02-A 22 AUG 97-lA 22 AUG 97-lA 
056597-0002-SA AQUEOUS S-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0002-SA AQUEOUS S04-IC-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0002-SA AQUEOUS TDS-A 25 AUG 97-S2 25 AUG 97-S2 
056597-0002-SA AQUEOUS N03+N02-A 02 SEP 97-N1 02 SEP 97-N1 
056597-0002-SA AQUEOUS N02-A 22 AUG 97-lA 22 AUG 97-lA 
056597-0003-SA AQUEOUS S-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0003-SA AQUEOUS S04-IC-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0003-SA AQUEOUS TDS-A 25 AUG 97-S2 25 AUG 97-S2 
056597-0003-SA AQUEOUS N03+N02-A 02 SEP 97-N1 02 SEP 97-N1 
056597-0003-SA AQUEOUS N02-A 22 AUG 97-lA 22 AUG 97-lA 
056597-0004-SA AQUEOUS S-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0004-SA AQUEOUS S04-IC-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0004-SA AQUEOUS TDS-A 25 AUG 97-S2 25 AUG 97-S2 
056597-0004-SA AQUEOUS N03+N02-A 02 SEP 97-N1 02 SEP 97-N1 
056597-0004-SA AQUEOUS N02-A 22 AUG 97-lA 22 AUG 97-lA 
056597-0005-SA AQUEOUS S-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0005-SA AQUEOUS S04-IC-A 25 AUG 97-N1 25 AUG 97-N1 
056597-0005-SA AQUEOUS TDS-A 25 AUG 97-S2 25 AUG 97-S2 
056597-0005-SA AQUEOUS N03+N02-A 02 SEP 97-N1 02 SEP 97-N1 
056597-0005-SA AQUEOUS N02-A 22 AUG 97-lA 22 AUG 97-lA 
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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 DCS Limits 

Category: S·A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97·N1 
Concentration Units: mg/L 

Sulfide. Total 0.4620 0.533 0.483 0.508 110 79·131 9.8 10 

Category: 504-IC·A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97·N1 
Concentration Units: mg/L 

SJJlfate 50.0 50.4 50.3 50.4 101 92·112 0.14 10 

Category: TDS·A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-S2 
Concentration Units: mg/L 

Total Dissolved 
Solids 732 702 693 698 95 86·106 1.3 10 

Category: N03+N02·A 
Matrix: AQUEOUS 
QC Lot: 02 SEP 97·N1 
Concentration Units: mg/L 

Nitrate plus Nitrite 
as N 9.33 10.0 9.04 9.52 102 95·115 10 10 

Category: N02·A 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97·1A 
Concentration Units: mg/L 

Nitrite as N 0.100 0.100 0.101 0.100 100 90·110 0.68 10 

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

METHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Reporting 
Analyte Result Units Limit 

Test: S·SPEC·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-N1 QC Run: 25 AUG 97-N1 

Sulfide. Total NO mg/L 0.050 

Test: S04-IC·A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-N1 QC Run: 25 AUG 97-Nl 

Sulfate NO mg/L 5.0 

Test: TDS-BAL·A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97·S2 QC Run: 25 AUG 97-S2 

Total Dissolved 
Solids NO mg/L 10.0 

Test: N03+N02-TEC·A 
Matrix: AQUEOUS 
QC Lot: 02 SEP 97-N1 QC Run: 02 SEP 97-Nl 

Nitrate plus Nitrite 
as N NO mg/L 0.10 

Test: N02-SPEC·A 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-lA QC Run: 22 AUG 97-lA 

Nitrite as N NO mg/L 0.010 

Test: S·SPEC·AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-Nl QC Run: · 25 AUG 97-Nl 

Sulfide, Total NO mg/L -0.050 
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Q' vuanterra 
E ,.,.;ronmental 
Services 

METHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation (cont.) 

Analyte Result Units 
Reporting 

Limit 

Test: S04·IC·A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97·N1 QC Run: 25 AUG 97·N1 

Sulfate NO mg/L 5.0 

Test: TDS·BAL·A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97·S2 QC Run: 25 AUG 97·S2 

Total Dissolved 
Solids NO mg/L 10.0 

· Test: N03+N02·TEC-A 
Matrix: AQUEOUS 
QC Lot: 02 SEP 97·N1 QC Run: 02 SEP 97·N1 

Nitrate plus Nitrite 
as N NO mg/L 0.10 

Test: N02·SPEC-A 
Matrix: AQUEOUS 
QC Lot: 22 AUG 97-lA QC Run: 22 AUG 97-lA 

Nitrite as N NO mg/L 0.010 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE QC REPORT 
Wet Chemistry Analysis and Preparation 
Project: 056597 

Category: S-A Sulfide 
Matrix: AQUEOUS 
Sample: 056597-0001 
HS Run: 25 AUG 97-N1 
Units: mg/L 

Analyte 

Sulfide. Total 

Sample 
Result 

NO 

Concentration 

MS 
Result 

0.444 

MSD 
Result 

0.426 

Category: S04-IC·A Sulfate by Ion Chromatography 
Matrix: AQUEOUS 
Sample: ,056597-0001 
MS Run: 25 AUG 97·N1 
Units: mg/L 

Analyte 

Sulfate 

Sample 
Result 

187 

Concentration 

MS 
Result 

t 1180 

HSD 
Result 

1190 

Category: TDS·A Total Dissolved Solids 
Matrix: AQUEOUS 
Sample: 056597-0001 
HS Run: 25 AUG 97-S2 
Units: mg/L 

Analyte 

Total Dissolved 
Solids 

Sample 
Result 

853 

Concentration 

MS 
Result 

1500 

MSD 
Result 

1510 

Quanterra 
Environmental 
Services 

Amount X Recov. RPD 
Spiked Recovery Accep. RPD Accept 

HS HSD HS MSD Limits HS-HSD Limits 

0.404 0.404 110 105 79-131 4.2 10 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

MS HSD MS HSD Limits MS·MSD Limits 

1000 1000 100 100 92-112 0.3 10 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

HS HSD MS HSD Limits MS-MSD Limits 

732 732 88 89 86-106 0.5 10 

t = Sample diluted due to the concentration of target compounds. 
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 
Wet Chemistry Analysis and Preparation 
Project: 056597 (cont.) 

Category: N03+N02·A Nitrate + Nitrite (Aqueous) 
Matrix: AQUEOUS 
Sample: 056597-0001 
MS Run: 02 SEP 97-N1 
Units: mg/L 

Analyte 

Nitrate plus Nitrite 

Sample 
Result 

Concentration 

MS 
Result 

MSD 
Result 

as N 12.6 t 43.8 43.8 

Category: N02-A Nitrite 
Matrix: AQUEOUS 
Sample: , 056597-0001 
MS Run: 22 AUG 97-lA 
un; ts: nig/L 

Analyte 

Nitrite as N 

Sample 
Result 

NO 

Concentration 

MS 
Result 

0.109 

HSD 
Result 

0.104 

Quanterra 
En•i•onmental 
Services 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

HS MSD MS MSD Limits MS·MSD Limits 

30.0 30.0 104 104 95-115 0.0 10 

Amount % Recov. RPD 
Spiked Recovery Accep. RPD Accept 

MS MSD MS MSD Limits MS-MSD Limits 

0.100 0.100 109 104 90-110 4.7 10 

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

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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u.$. Gt:.vt.Oua\..AL ~uMVE'f, vvATE::H ~uuHCE.~ uiVI~avN, Nt:. vv MEA•"O D1~ 1 ;:uc 1 

ANALYTICAL RE'" ..:.ST/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base, Ground Water Sampling 463536004 Packesi.an:(eal~d for S~!i+g by Seal Number 
t"'f A Ge \- \ro._ 08' {5'1.9 

Sampling Location Delivered to Shipper by Airbill Number 

Sewage Lagoons, (wells E. F. G, H) Cannon Air Force Base, New Mexico J-~365\ 
Team Leader Sampling Status I8J Done D Continuing 
Ralph Wilcox 
Sample Sample Sample No. of 

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

All Apx·IX: SW8240, SW8080, SW6010 -Total (Al,Sb.As.Ba,Be. 
GROUND-

9*' 
Cd.Ca,Cr,Co,Cu.Fe.Pb,Mg.Mn,Mo,Ni.K,Se,Ag,Na, TI. V Zn ). plus 

l0AUG9 ,o~a CAFB- 6- -0897-1 WATER SW704l,SW7060,SW713l,SW719l,SW742l,SW7740, ENVIRONMENTAL SAMPLE 
SW776l,SW7841; NITRATE-E353.2!E354.1; 
SULFATE-E300: IDS-EI60.1, SULFIDE-SW9030. 

,, II 
~ M~tv\x S'pt k 5cn-A~(e. I\ CAF\1-G-ogcq1-A5 If t I 

* tv'C\.-t\f·, x Sp \t'e___ 
" tl.... \\.. CAFB-G-069'1-51) ll If 04ld. ~t lC-<\-te- S:t ft'\pl~ 

Additional Comments 

--rk.e.. Voc. ~VV\\.')\es -fa" these. C\'<~~..: wa.te'(" sq '~""~-~\es Cf\fe it" ~e. coofe'<" w/ c:tl'b"dl V\o• 3'-f76 f-1-3146. 
CHAIN OF CUSTOD'YRECORD LABORATORY LOG-IN OF SAMPLE SHIPPING CONTAINER 

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

~'~f~o..d fo ~exaJ tKP'<~~ cr%%3-_ Quanterra Environmental 
0No 

ltfOO 4955 Yarrow Street Condi~~C:::(ents 

'-~\ ' 61 h} 
Arvada, CO 80002 I 

.:...__j 

~ ~.~· 7~K f//D 
ph: (303) 421-6611 Contents ...;1~era~ ! 

0.::. 

r~ 1 
,, Attention: Lindsay Breyer Laboratory Project Number 

S&s-77-

I 

~ 

Is.; 
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u.d. Gt:.u~..OC:a•"'"'L &uHVE,, vvATE:H vu~CE:::» LIIVI&•u•.J, Ncvv MEAI\..u o.~ • ,:uc·, 
ANALYTICAL REl.-~ST/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base, Ground Water Sampling 463536004 Packe~d Sealed fh Shipp~'}¥· Seal Nurrber 

G· r=:.: e \~ v, 0?;/£00 
Sampling Location Delivered tb Shtpper by cJ:-"t Airbill Number • ~ 
Sewage Lagoons, (wells E, F, G, H) Cannon Air Force Base, New Mexico F'fd Geb~'« ~o9 y;_~c s :1 

Team Leader Sampling Status 
~Done D Continuing 

Ralph Wilcox 
Sample Sample Sample No. of 

Date Time Field Sample Number Type Containers Analytic:::! Mdthods (Parameters) Remarks 

*' 
All Apx-IX: SW8240. SW8080, SW6010 -Total (Al,Sb.As.Ba,Be. 

GROUND- Cd,Ca,Cr.Co,Cu,Fe.Pb,Mg.Mn.Mo,Ni.K,Se.Ag.Na,ll,VZn). plus 

').CAUG9': /Q(O CAFB- p -0897-1 WATER 9 SW704l.SW7060,SW7l3l,SW719l,SW742l,SW7740, ENVIRONMENTAL SAMPLE 
SW776l,SW7~41; NITRATE-E353.2/E354.l; 
S1JLFAfE-E300; IDS-El60.1, SUI.RDE-SW9030. 

tl II CA\='8-)(.-O?fir- ( II I( ¥- II II 

Additional Comments 

~ n~ Vo c ~(II\ {:lle; £ '< ff..es e Ct, "oU 'f'd /.J.:rJr.~v- m t'l' of~.-s av~ I Y\ ~ c col eY'" LJI C{ \::<1- d l ..._ f\ '. ~.r~ "7 +3 \ 4-S 
CHAIN OF CUSTODY REC'ORD LABORATORY LOG-IN OF SAMPLE SHIPPING CONTAINER 

Relinquished by (signed) Received by (signed) Date Time Analytical Laboratory ~~tact upon Receipt 
- es D No 

~q~~~ 
v~/.( Quanterra Environmental 

fD Nde.cal E'K.b r~ /'f-00 4955 Yarrow Street Cond~ ~rtents 
9~ Arvada, CO 80002 

~· "\ I 

t/n 
' 

ph: (303) 421-6611 ·-
( )r:;,ufJL~~ ~ /liD 

Cont!mts Temperature 

~-I 
(;~ 

... ,, Attention: Lindsay Breyer 
Laboratory Project Number 

SU7? 

:J ( 
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u.d. Gt:vLOC:atvAL &unVE,, vvATI:.H ~uutiCE~ uiVI&tv•"' Ncvv MEAivO o.". ~IC'• 
ANALYTICAL RE~. O.:ST/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base, Ground Water Sampling 463536004 Packed and S~leE;or~~~g bb(f sn~t5'1ir \-'.fee . e y 
Sampling Location Delivered to Sjper by b 

1 
_ J Airbill Number 

Sewage Lagoons, (wells E, F, G, H) Cannon Air Force Base, New Mexico Fv-a Ge. m'<"" f JLf-lG-77 .Jil.f5 
Team Leader Sampling Status 181. Done -Continuing 
Ralph Wilcox 

Sample Sample Sample No. of 

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

~ 
All Apx-JX: SW8240, SW8080, SW6010 -Total (Al,Sb.As,Ba,Be, EN V · 5~f't\f.'. * I"'-e.. sq r,.'. ~ \@_ 

GROUND· Cd,Ca,Cr,Co,Cu,Fe,Pb,Mg,Mn.Mo,Ni,K,Se,Ag,Na,ll,V;Ln). plus ~~~.J. E3s f.\ 
{CfAUG9 ~;2..4.0 CAFB- E -0897-1 WATER 9 SW7041,SW7060,SW7131,SW7191,SW742l,SW7740, V.' I• 

SW776l,SW7841; NITRATE-E353.2/E354.1; ~d'<,'"e)w~ G_-,(\ec.\~ g. ~0-"t 
SULFPJ"E-E300; TDS-Et60.1, SULFIDE-SW9030. 

1' 
\'1 '* 

~ l~o~, £NV. 9-\MP. 

AO..G ftt~O CAFB-H-o891- \ (I I ( (( *~sa.&!~\e but\\efo'{ n\e--\;~ 
E 35'+· \ N ;-\vi. t~ w""s c:.ollec.: <!'.c) 

C\"l ~- ::1 o - ct-"1· (.;). f I 5 

_s, 

\'\ 
CAFB -E-0~9-=t-T 

Fie\& 
3 :sw Q'~lfO~"'\y) T~\p J31qv\K ~ 

Au.rs ((00 S Qc 
9-:t B\C\v- \( 

-: 
I, 

Additional Comments Th.\s c..oo~a'<' ~~:>o c.o~,:t...._'-"-s \JoC ~V'I'\"~~s Q _ LtO'f"',.\ "~ rl...\.s E>~~_c\r-) ~ov- '3'<"o'A..v'J,-~-\ex St:\V'I\\~\e:s 

C:AF~- G-- 0'8~"1-- \ C ~F~-}(-ocgq +- \ CAF'() -G-- O~C\1- MS c.AF~- G-- 0 <"6ctt -50 a.V'<~ CAFB- F -ogq-::r-- ( 

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~oD~ ~·_D,-4 
0~ Quanterra Environmental 

g:Y'es D No 

lfo P~c'Ca.( Ext:'<eo ;).% f'fCO 4955 Yarrow Street Condition Jtents 
<q"f 

Arvada, CO 80002 --.-

~ud{]j~~ta ~/-;} 
A'()~ . 

G /lib 
ph: (303) 421-6611 Cor&flts Temperature 

3-o 
~ ~--

.... vv Attention: Lindsay Breyer Laboratory Project Number 

s;bsCJ-r 



Sample Checklist (;!uanterra 
Project #: ___ ~5'=-=f>=-SC_7___;_?-__ Date!Time Received: ~D.-\ \ci~ \ \ : l \) 
Company Name & Sam\ piing Site:_\~l ...... -=~3"'"-'--. 9--'--'-·=S;_. ----::i~~==~;:pr.=~...u:::~-==t~~=.:...._-----

•cooler #(s): "2-... 

Temperatures: ..c.t.e> -4.\ 3-X 

Unpacking & Labeling Check Points: 
NIA. Yes yo 

[;d"'""" Q l. Radiation checked, record if reading > 0.5 mR!hr. <.-----JmR/hr) 

~CJ 2. Cooler seals intact. 

~ 3. Chain of custody present. 

Q ~Bottles broken and/or are ieaking, comment if yes. 

I PHOTOGRAPH BROKEN BOTTLES II 
~ 5. Containers labeled, comment if no. 

~H of all samples checked and meet requirements, note exceptions. 

~ Q 7. Chain of c~stody includes "received by" and "relinquished" by signatures, 

Q 

dates, and times. 

Q ~Receipt date(s) > 48 hours past the collection date(s)? If yes, notify PA/PM. 

~Q 9. Chain of custody agrees with bottle count. comment ifno. 

~ 
~Q 

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

ll. VOA samples filled completely, comment if no. 

Q ~Q 12. VOA bottles preserved, check for labels. 

CJ ~Did samples require preservation with sodium thiosulfate? 

~Q Q 14. If yes to #12, did the samples contain residual chlorine? 

~ c::;;};.. 15. Sediment present in "D," dissolved, bottles. JJ 
~~Are analyses with short holding times requested? ( S~t. Lo / 

Q ~Q 17. Is extra sample volume provided forMS, MSD or matrix duplicates? 

Q ~ Multiphase samples present? If yes, comment below. 

Q ~Any subsampling for volatiles? If yes, list samples. 

I PHOTOGRAPH MULTIPHASE SAMPLES 

6' 20. Clear picture taken, labeled, and stapled to project folder. 

/o Q 21. Subout COC signed ~d sent with samples to bottle prep? 

~ 22. Was sample labeling double checked?. ., ··.If ' ~ 
Comments: Include action taken to resolve discrepancleS!;;oblem~~ ·Incltlde a hard copy of e-mail or use e~ 
more space is needed. • · ·• 

Initials: -----

IIQAJI.VCOOIIPUBLICIQAIFORMS\SMPCHCX2.DOC Revision 3.4 ~July II, 1997 
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U.S. Air Force Air Combat Command, Cannon Air Force Base, 

Landfill 5 Unit, Cell 3, New Mexico 

USGS/WRD 
Project No. 463536004 

LABORATORY DATA VALIDATION CHECKLIST 

SECTION 1.0: GENERAL INFORMATION (a/so see Appendix A) 

Data reviewer(s) name, affiliation, title, signature, and date of review: 

F. Eileen Raybal. USGS-WRD. Hydrologist t t~£~~ 150CT97 

DATA INVENTORY 

1.1 Sample project number: Ouanterra Environmental Services 056598. 

1.2 Operable unit and site: Landfill 5 unit I Cell 3 

Sample collection date: 18. 19AUG97 

1.3 Sample locations (location IDs): wells CAFB-I I CAFB-M. and CAFB-0: 

CAFB-XX-0897-1 was a duplicate sample for CAFB-I. Due to insuffi

cient water in well CAFB-L. it was not sampled. 

1.4 Sample matrix (ground water, soil, other): _g,.,_,r.,_,o"'-"u"'""'n.,..d...._...w=at....,e"""r~----------

1.5 Type and number of field samples (environmental and quality control) in sample project: 

Type 

environmental 
field duplicate 
equipment blank 

number 

3 

Type 

MS/MSD 

number 

0 

1 
0 

trip blank 
ambient blank 

0 
0 

Data validation level: (circle one) note--see appendix A for description of different levels 

LEVEL 2 

OTHER CHECKLIST SECTIONS COMPLETED FOR SAMPLE PROJECT: 

_::}__ 2.0 Data Reports and Completeness 

_::}__ 3.0 Cyanide and Sulfide--Methods SW9012 (cyanide}, E376.2 (sulfide) 

_::}__ 4.0 Total Organic Carbon (TOC)--Method SW9060 

_::}__ 5.0 Total Organic Halogens (TOX)--Method SW9020 

150CT97 
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U.S. Air Force Air Combat Command, Cannon Air Force Base, 

Landfill 5 Unit, Cell 3, New Mexico 

SECTION 2.0: DATA REPORTS AND COMPLETENESS 

USGS/WRD 
Project No. 463536004 

Name of reviewer(s) and review date:_F.L..L... _!E,_,J.!,_,. l!...Se<..Se~n~R>.l.<o~y~b.l<!.a..b,l _____ .._l..LSO""C"'-T,/,_.9,L_7,___ __ _ 

LABORATORY DATA REPORTS 
2.1 Analytical Results Report--report date: -~l,!,_j2~S;u.E~P~9'_!_7 ____________ _ 

2.2 Raw Data Report--number of volumes: _.ol..'l.J..J::],_ ________________ _ 

2.3 Was completeness of lab reports acceptable? yes --J no. __ _ 

(overview, analytical results, quality-control report) 

Lab reports were complete and acceptable. 

DATA COMPLETENESS 

2.4 Were all samples requested on chain of custody form analyzed by lab? yes ...J no 

All appendix IX parameters: 

requested: 

analyzed: 

Cyanide by 
SW9012, 
Sulfide by 

E376.2 
4 

6 

TOG 
SW9060 

4 

6 

TOX 
SW9020 

4 

4 

2.5 List cancelled analyses on cancelled-data worksheet:.~N~ollnS<.ei-. __________ _ 

2.6 Was sample cooler seal intact upon receipt by lab?_Y~sQ__ ___________ _ 

2.7 What was the sample cooler temperature upon receipt by lab? Temperature was 

2.8 Additional comments: ________________________ _ 

EQUipment blank was not collected because dedicated pumps were 

installed in each well at various times by contractors . 

150CT97 
. II-75 



U.S. Air Force Air Combat Command, Cannon Air Force Base, 

Landfill 5 Unit, Cell 3, New Mexico 

USGS/WRD 
Project No. 463536004 

SECTION 3.0: CYANIDE--METHOD SW9012 AND 

SULFIDE--METHOD E376.2 

Name of reviewer(s) and review date:_F:....._. _.E...,i...,.l,_,.e""'e~n~Ru:o><-ywb"'--.a,._..l~--------=1._.5"""'0"""'C'"""T.L9...L7_ 

LEVEL I AND II -- Data Validation 

HOLDING TIMES 

3.1 Were project-required analytical holding times met? yes y no __ 

(Cyanide: 14-day limit from sample date to analysis date for water samples) 

(Sulfide: 7-day limit from sample date to analysis date for water samples) 
[FG-INORG, p. 6-7] 

Cyanide sample date: 18 I 19AUG97 
Sulfide sample date: 18 I 19AUG97 

analysis date limit: 01. 02SEP97 
analysis date limit: 2 s I 2 6AUG97 

Cyanide samples were analyzed by 26AUG97 and sulfide samples were 

analyzed by 25AUG97. All samvles met required holding times. 

PROJECT REPORTING LIMIT 

3.2 Did sample results meet project reporting limits? yes .Y no __ 

(Quanterra RL for: Cyanide 0.01 mg/L, Sulfide 0.05 mg/L) 

PRL's were not provided in SAP. Revorting limits were not raised 

for any of the samples for methods SW9012. or E376.2. 

FIELD DUPLICATES 

3.3 Did field duplicate results meet frequency and QC acceptance criteria?yes .Y no 

(1 set per each sampling period; RPD s. 30%) 

[FG-INORG, p. 35] 

Field duvlicate results met OC accevtance criteria. 

EQUIPMENT BLANKS 

3.4 Did equipment blank results meet frequency and QC acceptance criteria? yes __ no _ 

{1 set for non-dedicted pump; target compound concentrations.. 3 times RL) 

[FG-INORG, p. 16-18] 

N/A - See Comment 2.8. 

150CT97 
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U.S. Air Force Air Combat Command, Cannon Air Force Base, 

Landfill 5 Unit, Cell 3, New Mexico 

DUPLICATE CONTROL SAMPLES (DCSs) 

USGS/WRD 
Project No. 463536004 

3.5 Did DCS results meet frequency and QC acceptance criteria? yes y no __ 

(1 DCS per batch; %Rand RPD within 3 SD of historical results of lab performance) 

[FG-INORG, p. 25-26] 

All DCS results met OC acceptance criteria. 

LABORATORY METHOD BLANKS 

3.6 Did method blank results meet frequency and QC acceptance criteria?yes ~ no __ 

(1 method blank per batch; concentration~ 2 times RL) 
[FG-INORG, p. 16-18] 

Laboratory method blank results for both cyanide and sulfide were 

ND and met OC accevtance criteria. 

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE (MS/MSD) 

3.7 Did MS/MSD results meet frequency and QC acceptance criteria? 
(1 set per quarter; %Rand RPD varies) 

[FG-INORG, p. 27-29] 

yes ~ no __ 

MS/MSD results met OC acceptance criteria for both sulfide and 

LEVEL II-- Data Validation 

INSTRUMENT CALIBRATION 

3.8 Did initial and continuing calibrations meet frequency and QC criteria? yes no __ 

{%R within 90-11 0%) 
[FG-INORG, p. 8-15] 

Not reviewed 

SAMPLE RESULT VERIFICATION 

3.9 No omissions, problems, discrepancies, transcription errors, or reduction (dilution, 

conversion) errors in selected raw data? [FG-INORG, p. 36] yes no __ 

Not reviewed 

3.10 Additional comments: No gualifiers for data results by methods SW9012 

and E37 .2 
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U.S. Air Force Air Combat Command, Cannon Air Force Base, 

LandfillS Unit, Cell3, New Mexico 

USGSIWRD 
Project No. 463536004 

SECTION 4.0: TOTAL ORGANIC CARBON (TOC)-

METHOD SW9060 

Name of reviewer(s) and review date:_..F"-' . ....._.E.._..i......,l'"""'e""'e ..... n~R'""o"'-ly~b.<>oa .... l~---------1~5'-"o""'c'-"'-T..._9..~_7 _ 

LEVEL I AND II-- Data Validation 

HOLDING TIMES 

4.1 Were project-required analytical holding times met? yes :Y 

(28-day limit from sample date to analysis date for water samples) 

[FG-ORG, p. 6-8] 

no __ 

sample date: 18 I 19AUG97 analysis date limit: 15 I 16SEP97 

Samples were analyzed by 25AUG97 and met required holding times. 

PROJECT REPORTING LIMIT (PRL) 

4.2 Did sample results meet project reporting limits? 

(Quanterra RL: 1.0 mg/L) 

yes _::/J..-..-_ no 

PRL was not provided in SAP. Reporting limit was not raised on any 

of the samples for method SW9060. 

FIELD DUPLICATES 

4.3 Did field duplicate results meet frequency and QC acceptance criteria? yes ____.::1__ no __ 

(1 set per each sampling period; RPD <30 %) 

Field duplicate resuts were within acceptance criteria. 

EQUIPMENT BLANKS 

4.4 Did equipment blank results meet frequency and QC acceptance criteria? yes __ no __ 

(1 set for non-dedicated pum; target compound concentration .s. RL) 

[FG-ORG, p. 20-25] 

N/A 

150CT97 
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U.S. Air Force Air Combat Command, Cannon Air Force Base, 
Landfill 5 Unit, Cell 3, New Mexico 

DUPLICATE CONTROL SAMPLES (DCSs) 

USGS/WRD 
Project No. 463536004 

4.5 Did DCS results meet frequency and QC acceptance criteria? yes ;J no 

(1 DCS per batch; %Rand RPD within 3 SD of historical results of Lab performance) 
[FG-ORG, p. 32-33] 

All DCS results were within accevtance criteria. 

LABORATORY METHOD BLANK 

4.6 Did method blank results meet frequency and QC acceptance criteria? yes __i_ no 
{1 method blank per batch) 

[FG-ORG, p. 20-25] 

Laboratory method blank results were ND and met OC acceptance 

cri eria. 

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE (MS/MSD) 

4. 7 Did MS/MSD results meet frequency and QC acceptance criteria? 
(1 set per quarter) 
[FG-ORG, p. 30-31] 

MS/MSD results met OC acceptance criteria. 

LEVEL II-- Data Validation 

INSTRUMENT CALIBRATION 

yes ;J no __ _ 

4.8 Did initial and continuing calibrations meet frequency and QC criteria? yes __ no __ 
[FG-ORG, p. 12-16] 

Not reviewed. 

SAMPLE RESULT VERIFICATION 

4.9 No omissions, problems, discrepancies, transcription errors, or reduction (dilution, 
conversion) errors in selected raw data? yes no __ 

Not reviewed. 

4.10 Additional comments:---'""-"'-'~'----------------------
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LandfillS Unit, Cell3, New Mexico 

SECTION 5.0: TOTAL ORGANIC HALOGENS {TOX) 

METHOD SW9020 

USGS/WRD 
Project No. 463536004 

Name of reviewer(s) and review date:~F!....•!....__.±E,._,.i'""""'l~e"""elln~R~o.!Jy'-"b"-~<a~l~---------"'1'""'5'""'0""'C-"'-T..!..9.!_7_ 

LEVEL I AND II -- Data Validation 

HOLDING TIMES 
5.1 Were project-required analytical holding times met? yes --J no __ 

(28-day limit from sample date to analysis date for water samples) 

[FG-ORG, p. 6-8] 

sample date: 18. 19AUG97 analysis date limit: 15SEP97 

Samples were analyzed by 09SEP97 and met required holding times. 

PROJECT REPORTING LIMIT 

5.2 Did sample results meet project reporting limits? 

(Quanterra RL: 30 ~giL) 

yes _y.l..--_ no 

PRL was not provided in SAP. Reporting limits were not raised for 

any of the samples for TOX analyses. 

FIELD DUPLICATES 

5.3 Did field duplicate results meet frequency and QC acceptance criteria? yes__::}__ no 

(1 set per each sampling period; RPD _s 30 %) 

Field duplicate results met OC acceptance criteria. 

EQUIPMENT BLANKS 

5.4 Did equipment blank results meet frequency and QC acceptance criteria? yes _ no __ 

(1 set for non-dedicated pump; target compound concentration .s RL) 

[FG-ORG, p. 20-25] 

N/A- See Comment 2.8. 

150CT97 
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DUPLICATE CONTROL SAMPLES (DCSs) 

USGS/WRD 
Project No. 463536004 

5.5 Did DCS results meet frequency and QC acceptance criteria? yes ~ no 
(1 DCS per batch; %R within 80 to 120% and RPD < 20%) 

[FG-ORG, p. 32-33] 

DCS results met oc acceptance criteria. 

LABORATORY METHOD BLANKS 

5.6 Did method blank results meet frequency and QC acceptance criteria? yes _i_ no 
(1 method blank per quarter) 

[FG-ORG, p. 20-25] 

Laboratory method blank results were ND and met oc acceQtance 

MATRIX SPIKE AND MATRIX SPIKE DUPLICATE {MS/MSD) 

5. 7 Did MS/MSD results meet frequency and QC acceptance criteria? yes ___ no -
(1 set per quarter; %R within 80 to 120 %; RPD < 20 %) 

[FG-ORG, p. 30-31] 

MS/MSD was not analyzed for TOX. 

LEVEL II-- Data Validation 

INSTRUMENT CALIBRATION 

5.8 Did initial and continuing calibrations meet frequency and QC criteria? yes __ no __ 
[FG-ORG, p. 12-16] 

Not reviewed. 

SAMPLE RESULT VERIFICATION 

5.9 No omissions, problems, discrepancies, transcription errors, or reduction (dilution, 
conversion) errors in selected raw data? yes no __ _ 

Not reviewed. 

5.10 Additional comments: No aual if iers reported for TOX analyses. 
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Appendix A -- Laboratory Data Validation Checklist 

Instruction Notes for the Data Validation Checklist 

This data validation checklist will be used when validating the chemical analytical results. Data 

validation is a systematic and independent verification of data quality and consists of checking, 

verifying, evaluating, and qualifying the chemical analytical results. 

Two different levels of data validation are used with Ieveii being not as detailed or as rigorous as 

Ieveii I. Levell data validation includes: (1) checking holding times limits, (2) evaluating the 

results of field and laboratory quality-control (QC) samples such as field replicates, matrix spikes, 

surrogate samples, and duplicate control samples, and (3) checking that contamination during 

sample processing has not occurred in QC blanks such as equipment, method, ambient, and trip 

blanks. Most of the information and data used to conduct a level I data validation is contained in 

the summary-data reports prepared by the reporting laboratory. Levell I data validation includes 

all the level I guidelines plus using the raw-data reports prepared by the reporting laboratory to: 

(1) check that the laboratory instruments have been properly tuned and calibrated, and (2) verify 

that selected sample results do not have any omissions, problems, discrepancies, transcription 

errors, and reduction (dilution, conversion) errors. 

Field samples (environmental and QC) are processed and analyzed by the reporting laboratory 

in specific groups of samples called sample projects (also called sample cases). A sample 

project usually consists of 20 or fewer samples that are collected from one or more sampling 

locations (monitoring well) in a given sampling period. Numerous laboratory QC samples also are 

analyzed with the field samples for each sample project. 

This data validation checklist is designed to be used when validating the analytical results for a 

given sample project and it has a multi-level organization. The first part of the checklist contains 

general information (section 1.0) about the scope (who, when, how, and what) of the data valida

tion and data reports and completeness (section 2.0) for each sample project. Sections 1.0 and 

2.0 will be completed and included with all data validation checklists. The data validation check

list also contains numerous supplemental sections which are listed at the bottom of the first page 

of this document. These supplemental crecklist sections are used for specific analytical methods 

and will be marked with a checkmark ('./) when they are completed for a given sample project. 

Specific project-required frequency and QC acceptance criteria, and pertinent reference page 

numbers are listed with most of the checklist items. The major data-validation references are the 

USEPA guidance documents (USEPA 1994). 
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Checklist Abbreviations, Acronyms, and Notes 

Abbreviations: 

AI 

Ag 

As 

CAP 

CCV 

Cr 

DCS 

Ba 
Be 
Ca 

Cd 

Cl 

Co 

Cone. 

Cu 

Diss. 

ORO 

DU 

EB 
Fe 

FG-INORG 

FG-ORG 

Fl 

GFAA 

Hg 

ICP 

ID 

IS 

J 
K 

Mg 

mg/L 

Mn 

Mo 

MS/MSD 

MW 

Na 

150CT97 

aluminum 

silver 

arsenic 

Chromic Acid Pit 

continuing calibration verification 

chromium 

duplicate control sample 

barium 

beryllium 

calcium 

cadmium 

chloride 

cobalt 

concentration 

copper 

dissolved 

diesel range organics with GC/FID analysis C1 O-C28 

duplicate environmental sample 

equipment blank 

iron 

Functional guidelines (EPA) for evaluating inorganic analyses 

Functional guidelines (EPA) for evaluating organic analyses 

fluoride 

graphite furnace atomic absorption 

mercury 

inductively coupled plasma 

identification 

internal standards 

estimated value qualifier 

potassium 

magnesium 

milligrams per liter 

manganese 

molybdenum 

matrix spike/matrix spike duplicate 

monitoring well 

sodium 
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Checklist Abbreviations, Acronyms, and Notes -- continued 

Abbreviations: 

Ni 

N02 

N03 

PAC 

PAH 

Pb 

P04 

PRL 

QC 

RCLs 

RL 

RMAL 

RPD 

SA 

SAP 

Sb 

scs 
Se 

Sn 

so4 
svoc 
TB 

TDS 

TIC 

Tl 

TOC 

Tot. 

TOX 

TPH 

TSS 

US EPA 

USGS/WRD 

v 
VOC 

Zn 

llQIL 

150CT97 

nickel 

nitrate 

nitrite 

Chromic Acid Pit duplicate sample identification 

polynuclear aromatic hydrocarbons 

lead 

orthophosphate 

project reporting limit 

quality control 

Recovery Control Limits 

reporting limits 

Rocky Mountain Analytical Laboratory 

relative percent difference 

environmental sample 

Sampling and Analysis Plan 

antimony 

single control sample 

selenium 

tin 

sulfate 

semivolatile organic compounds 

trip blank 

total dissolved solids 

tentatively identified compound 

thallium 

total organic carbon 

total 

total organic halogen 

total petroleum hydrocarbons 

total suspended solids 

United States Environmental Protection Agency 

United States Geological Survey, Water Resources Division 

vanadium 

volatile organic compounds 

zinc 

microgram per liter 
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Checklist Abbreviations, Acronyms, and Notes -- continued 

Abbreviations: 

< 

> 

% 

%R 

150CT97 

less than 

greater than 

percent 

percent recovery 
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US EPA, 1994, US EPA Contract laboratory program national functional guidelines for organic 

data review, February, 1994, Publication 9240.1-05, Document number PB94-963501, 

124 p. 

NOTE: this reference is abbreviated FG-ORG in this checklist. 

US EPA, 1994, US EPA contract laboratory program national functional guidelines for inorganic 

data review, February, 1994, Publication 9240.1-05-01, Document number PB94-963502, 

42 p. 

NOTE: this reference is abbreviated FG-INORG in this checklist. 

USGS, 1992, Laboratory data validation checklist: Wyoming District, U.S. Geological Survey 

checklist prepared for the U.S. Air Force, multiple pages. 
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II-86 



--
DODEC LABORATORY DATA REVIEW WORKSHEET 

1.0 GENERAL INFORMATION 

Data reviewer: &~ ~itc£ '-
Date of review: -,,+/.,.:..,.ln~----

Sample project number: ...;..)6:........:11-.;..'-----
Project name: -~-1"\.._C_~_,;,_ •. v_A--:Ff"~------
Sample collection date: _1 __ (,_,.;...1 ~-,..,..._ -.,...-----
Sample matrix and number: _I.{~.:..;.A..:...if'"..:.(_A~S,:__ ____ _ 

Type and number of samples in project: 

Environmental 
Trip blank 
Equipment blank 
Ambient blank 
MS/MSD 
Other 

2.0 DATA REPORT 

Number 

Date of Analytical Results Report: _{;,.:.fl~~f..:..:,,_~ 
Number of volumes in Raw Data Report:_......:l:...----
Raw Data Report reviewed? Yes No--'".'x __ _ 

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

Yes_L No __ 

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

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

If no, list laboratory ID for samples that were not properly preserved. 
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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 801 0) 

Aromatic VOC by GC (SW 8020) 

SVOC by GC/MS (SW 8270) 

P AH by HPLC (SW 831 0) 

Organochlorine pesticides and PCB (SW 8080) 

Organophosphorous pesticides (SW 8140) 

Chlorinated herbicides (SW 8150) 

Dioxins and Furans (SW 8280) 

Explosives (8330) 

TOC (E415.1 or SW 9060) 

TPH (E418.1} 
Oil and Grease (E413.2) 

TOX (SW9020) 

ICP screen for metals (SW 6010) 

ICP/MS screen for metals (SW 6020) 

Trace ICP screen for metals (SW 6010 modified) 

Antimony by GFAA (SW 7041) 

Arsenic by GF AA (SW 7060) 

Chromium (SW 7191 or 7196) 

Lead by GFAA (SW 7421) 

Mercury by CVAA (SW 7470 or 7471) 

Selenium by GFAA (SW 7740) 

Thallium by GFAA (SW 7841) 

Inorganic anions (E300.0) 

Alkalinity (310.1) 

Cyanide, total and amenable (SW 9010/9012) 

Nitrogen, ammonia (E350.1) 

Nitrogen, TKN (E351.2) 

Nitrogen, nitrate (E353.2) 

Nitrogen, nitrate plus nitrite (E353.2) 

Nitrogen, nitrite (E354.1) 

Phosphorous, total or ortho (E365.3) 

Sulfate (E375.4) 

Sulfide (E376.2) 
TDS (E 160.1) 
pH (SW 9040 or 9045) 

Percent moisture (02216) 

Gross alpha and gross beta radioactivity (SW 931 0) 

Alpha-emitting radi urn isotopes (SW 9315) 

Radium-228 (SW 9320) 

Uranium (908.1) 

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: 

Did surrogate recoveries meet QC acceptance criteria? 

Yes __ No !JA 

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 X No ___ _ 

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

Inorganic analyses: Yes X No ___ _ 

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

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

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

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

exceeds the instrument linear range. 

Did DCS meet QC acceptance criteria? Yes_L No __ _ 

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

for non-conformance: 
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Did SCS meet QC acceptance criteria? Yes __ _ No_~}r 

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 __:..K __ _ 

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 : At~ h.H' tAm oJ/ ThtJ f'ru.}\c"T 

Additional comments: 
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QCSUMMARY 

{Jpuanterra 
.En¥irvmmental 
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 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: 

I. establish a strong, cost~ffective QC program that ensures the generation of scientifically valid, legally 

defensible data, 

2. assess the laboratory's perfonnance ofthe 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 gene~ by the laboratory on any 

given day is in control. 
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Quanterra 
Environmental 
Services 

Control limits for accuracy (percent recovery) are based on the average, historical percent recovery+/- 3 

standard deviation units. Control limits for precision (relative percent difference) range from 0 (identical 

duplicate DCS results) to the average, historical relative percent difference+ 3 standard deviation units. 

These control limits are fairly narrow based on the consistency of the matrix being monitored and are 

updated on a quarterly basis. 

For each batch of samples analyzed, an additional control measure is taken in the form of a Single Control 

Sample (SCS). The SCS consists of a control matrix that is spiked with surrogate compounds appropriate 

to the method being used. In cases where no surrogate is available, (e.g., metals or conventional analyses) a 

single DCS serves as the control sample. An SCS is prepared for each sample lot for which the DCS pair 

are not analyzed. The recovery of the SCS is charted in exactly the same manner as described for the DCS, 

and provides a daily check on the performance of the method. 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 

% Recovery = -------------X 100 
Actual Concentration 

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

I Measured Concentration 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 
Wet Chemistry Analysis and Preparation 

Laboratory 
·Sample Number QC Matrix QC Category 

056598-0001-SA AQUEOUS CN-A 
056598-0001-SA AQUEOUS TOX-A 
056598-0001-SA AQUEOUS S-A 
056598-0001-SA AQUEOUS TOC-9060-A 
056598-0002-SA AQUEOUS CN-A 
056598-0002-SA AQUEOUS TOX-A 
056598-0002-SA AQUEOUS S-A 
056598-0002-SA AQUEOUS TOC-9060-A 
056598-0003-SA AQUEOUS CN-A 
056598-0003-SA AQUEOUS TOX-A 
056598-0003-SA AQUEOUS S-A 
056598-0003-SA AQUEOUS TOC-9060-A 
056598-0004-SA AQUEOUS CN-A 
056598-0004-SA AQUEOUS TOX-A 
056598-0004-SA AQUEOUS S-A 
056598-0004-SA AQUEOUS TOC-9060-A 
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IJ)' ~uanterra 

QC Lot Number 
(DCS) 

-
26 AUG 97-N1 
09 SEP 97-N1 
25 AUG 97-N1 
25 AUG 97-N1 
26 AUG 97-N1 
09 SEP 97-Nl 
25 AUG 97-N1 
25 AUG 97-N1 
26 AUG 97-N1 
09 SEP 97-N1 
25 AUG 97-N1 
25 AUG 97-N1 
26 AUG 97-N1 
09 SEP 97-N1 
25 AUG 97-N1 
25 AUG 97-Nl 

Environnre:;~~l 

Services 

QC Run Number 
(SCS/BLANK) 

26 AUG 97-N1 
09 SEP 97-N1 
25 AUG 97-N1 
25 AUG 97-N1 
26 AUG 97-N1 
09 SEP 97-Nl 
25 AUG 97-N1 
25 AUG 97-N1 
26 AUG 97-N1 
09 SEP 97-N1 
25 AUG 97-N1 
25 AUG 97-N1 
26 AUG 97-N1 
09 SEP 97-N1 
25 AUG 97-N1 
25 AUG 97-Nl 



DUPLICATE CONTROL SAMPLE REPORT 
Wet Chemistry Analysis and Preparation 
Project: 056598 

Category: CN·A Cyanide 
Matrix: AQUEOUS 
QC Lot: 26 AUG 97-N1 
Concentration Units: mg/L 

Analyte 
Concentration 

Spiked Measured 
DCS1 Qual DCS2 Qual AVG 

Cyanide 0.160 0.168 

Category: TOX·A Total Organic Halogen 
Matrix: AQUEOUS 
QC Lot: , 09 SEP 97 · N1 
Concentration Units: ug/L. 

Concentration 

0.164 

Analyte Spiked Measured 

0.166 

DCS1 Qual DCS2 Qual AVG 

Total Organic 
Halogen as Cl 

Category: S·A Sulfide 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-N1 
Concentration Units: mg/L 

100 97.6 97.8 

Concentration 
Analyte Spiked Measured 

97.7 

DCS1 Qual DCS2 Qual AVG 

Sulfide. Total 0.462 0.533 

Category: TOC-9060-A Total Organic Carbon 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-N1 
Concentration Units: mg/L 

Concentration 

0.483 

Analyte Spiked · Measured 

0.508 

DCS1 Qual DCS2 Qual AVG 

Total Organic Carbon 30.0 31.1 31.2 31.2 

~!\ ~uanterra 
Environmental 
Services 

Date Analyzed: 26 AUG 97 

Accuracy 
Average(%) 

DCS Limits 

104 72-118 

Precision 
(RPD) 

DCS Limit 

2.2 18 

Date Analyzed: 09 SEP 97 

Accuracy 
Average(%) 

DCS Limits 

Precision 
(RPD) 

DCS Limit 

98 84-110 0.15 13 

Date Analyzed: 25 AUG 97 

Accuracy 
Average(%) 

DCS Limits 

110 79-131 

Precision 
CRPD) 

DCS Limit 

9.8 10 

Date Analyzed: 25 AUG 97 

Accuracy 
Average(%) 

DCS Limits 

Precision 
CRPD> 

DCS Limit 

104 90-110 0.35 10 

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

METHOD BLANK REPORT 
Wet Chemistry Analysis and Preparation 

Analyte Result Units 
Reporting 

Limit 

Test: CNTOT·TEC·A 
Matrix: AQUEOUS 
QC Lot: 26 AUG 97-Nl QC Run: 26 AUG 97-Nl 

Cyanide NO mg/L 0.010 

Test: TOX-TOX-A 
Matrix: AQUEOUS 
QC Lot: 09 SEP 97-Nl QC Run: 09 SEP 97-Nl 

Total Organic 
Halogen as Cl NO ug/L 30.0 

-
Test: S-SPEC-AT 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-Nl QC Run: 25 AUG 97-Nl 

Sulfide. Total NO mg/L 0.050 

Test: TOC· TOC·A 
Matrix: AQUEOUS 
QC Lot: 25 AUG 97-Nl QC Run: 25 AUG 97-Nl 

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: 056598 

Category: CN-A Cyanide 
Matrix: AQUEOUS 
Sample: 056592·0003 
MS Run: 26 AUG 97·N1 
Units: mg/L 

Concentration 

Analyte 

Cyanide 

Sample 
Result 

0.0028 J 

Category: S-A Sulfide 
Matrix: AQUEOUS 
Samp 1 e: , . 056597-0001 
MS Run: 25 AUG 97-N1 
Units: mg/L 

Analyte 

Sulfide, Total 

Sample 
Result 

NO 

MS 
Result 

0.0993 

MSD 
Result 

0.0995 

Concentration 

MS 
Result 

0.444 

MSD 
Result 

0.426 

Category: TOC-9060-A Total Organic Carbon 
Matrix: AQUEOUS 
Sample: 056578-0001 
MS Run: 25 AUG 97-N1 
Units: mg/L 

Analyte 

Total Organic Carbon 

Sample 
Result 

7.2 

Concentration 

MS 
Result 

33.7 

MSD 
Result 

34.2 

IJ)' ~uanterra 
Environmental 
Services 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
MS/MSD MS MSD Recov. RPD 

0.0995 97 97 0.2 72·118 18 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
MS/MSD MS MSD Recov. RPD 

0.404 110 105 4.2 79·131 10 

Amount Acceptance 
Spiked %Recovery %RPD Limit 
MS/MSD MS MSD Recov. RPD 

25.0 106 108 1.4 90·110 10 

J =Result is detected below the reporting limit or is an estimated concentration. 
NO ~ Not Detected 

Calculations are performed before rounding to avoid round-off errors in calculated results. 
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H 
I 
\0 
--.) 

U.S. GEOLOGICAL SURVEY, WATER r "OURCES DIVISION, NEW MEXICO DISTRICT 

ANALYTICAL RE, .ST/CHAIN OF CUSTODY 

Project Name & Number PACKING AND SHIPPING DETAILS 

Cannon Air Force Base, Ground Water Sampling 463536004 Packed anr-~d for Ship~c.\by~J"t · Seal Number Cf 'b 
- r:;e:h1 ~ 0~/S 

Sampling Location Delivered to Shipper by \- 3~16~ril313tf Landfill-S (wells Q,I. L, and M), Cannon Air Force Base, NM F '(~ Geb\--0-_\fc~ 
Team Leader Sampling Status 'g} Done 0 Continuing 
Ralph Wilcox 

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

I~AUC \~UO CAFB- G. -0897-1 Ground water 4 All Appx-IX: TOC-SW9060, TOX-SW9020, Environmental Sample 

97 CYANIDE-SW9012, SULFIDE-SW9030 

\\. \Uc\0 cA.~B-I-o~4"1- l II II " 
II 

f I It CA~~- X){- 089_-=f-l " II II 
I I 

lC\ 
AU.C7 \O\S cAt='~-M-D~l-\ II ,, 1\ II 

<\+ 

AddmonaiConvnenm 

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

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

~~lr:o~~~ fo~~te~~ 0% Quanterra Environmental 
0No i 

~,%';t lt.fOO 4955 Yarrow Street Condition of C~nts 

Arvada, CO 80002 Qa:)~ ... 
\1 "' \ co( r ~ k:'.Z..1-iLLd2 ph: (303) 421-6611 Colf'nts Temperature 

, 21/'fl lllo 3.3' 
~ - - Attention: Lindsay Breyer 

Lab~Zsjytrmber 

! 

( 

""· ~\ 
' 

-<~ 
....... ~ 

(: 
I. 



({Pu._ant~. rra Sample Checklist _ _ 

Project #: ____ ~_;:<c~~-9'-=g __ Date!fime Received:_.....;ciz~4h:....L....?::.._-4(/;_u~:..:O:::::::;.. ___ · __ _ 

Company Name & Sampling Site: __ U:IooiQ,..~-S~ . ..Job~S=-·---_:L=-""'.:.:....-;;;.:OF~'t..::~=-·=------------
•cooler #(s): .c:p- \ 

Temperatures: 

Unpacking & Labeling Check Points: 

NIA. ~ 
I. Radiation checked, record if reading > 0.5 mR/hr. (.---~mR/hr) 

F 0 2. Cooler seals intact. 

~ 0 3 Chain of custody present. 

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

I PHOTOGRAPH BROKEN BOTTLES '' 

~ 5. Containers labeled, comment if no. 

~pH of all ~amples checked and meet requirements, note exceptions. 

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

0 ~Receipt date(s) > 48 hours past the collection date(s)? If yes, notify PA/PM. 

~0 9. Chain of custody agrees with bottle count, comment if no. 

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

~ 0 0 II. VOA samples filled completely, comment if no. 

~ 0 I2. YOA bottles preserved, check for labels. 

0 ~Did samples require preservation with sodium thiosulfate? 

..e=r--o 0 I4. If yes to #I2, did the samples contain residual chlorine? 

~- 0 15. Sediment present in "D," dissolved, bottles. 

0 ~Are analyses with short holding times requested? 

~ o· I~ extra sample volume provided forMS, MSD or matrix duplicates? 

0 13"'l~ultiphase samples present? If yes, comment below. 

0 .ra--1'9. Any subsampling for volatiles? If yes, list samples. 

I PHOTOGRAPH MULTIPHASE SAMPLES I .P20. Clear picture taken, labeled, and stapled to ~reject folder. 

-d"" 0 0 21. Subout COC signed and sent with samples to bottle prep? 

~ 22. Was sample labeling double checked? 

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

morespaceisneeded. -------------------------------------------------------------------

Initials: 

1\QAitVCOOI\PUB~ICIQAIFORMS\SMPCHCJCl.IXlC . Revision 3.4- July 11, 1997 
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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 

SW8260A 

Appendix-IX, Pesticides and Two 32 oz. glass None, Chilled 

PCB 's SW8080A 

Appendix-IX, Total Metals: 16 oz. polyethylene 10 mL 20% Nitric Acid, 

15 metals by SW6010, pH<2 
SW7041 ,SW7060, SW7131, 
SW7191, SW7421, 
SW7740,SW7761,SW7841 

Nitrate, E353.2 16 oz. glass 2 mL 50% Sulfuric 
Acid,pH<2, Chilled 

Nitrite , E354.1 16 oz. polyethylene None, Chilled 

Sulfide, E376.2 8 oz. polyethylene 1 mL 1N Zinc Acetate, plus 
1 mL 50% Sodium 
Hydroxide, Chilled, pH>9 

Total dissolved solids 32 iz. polyethylene None 
(TDS), E160.1 
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Sample container and preservation requirements 

Parameters and Methods Bottle Size and Type Preservatives 

Cyanide, SW9012 8 oz. polyethylene 2 mL 50% Sodium 
Hydroxide, Chilled, pH>12 

Sulfide, E376.2 8 oz. polyethylene 1 mL IN Zinc Acetate, plus 
1 mL 50% Sodium 
Hydroxide, Chilled, pH>9 

Total Organic Carbon 16 oz. glass 2 mL 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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