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APPENDIX G

DATA QUALITY EVALUATION

The Enhanced Bioremediation Treatment (EBT) System sampling for the Baseline, Design Monitoring,

and the four Quarterly events at the Main Installation was performied in general accordance with the field

and laboratory procedures specified in the Remedial Action Sampling andAnalysis Plan, Revisions 0 and

I (RA SAP) (MACTEC).

The data quality evaluation (DQE) process involves assessmcnt of all field and laboratory procedures,

including the independent data validation completed by Diane Short and Associates, Inc (DSA) in

accordance with the RA SAP. This assessment is designed to evaluate any problems with the quality
assurance (QA)/quality control (QC) associated with the laboratory data and potential impact to the data

quality objectives (DQOs) . The DQE findings are summarized in the following sections.

FIELD ACTIVITIES AND FIELD QUALITY CONTROL

Groundwater monitoring included the evaluation of primary and secondary performance monitoring

parameters. The primary parameters are laboratory analyses of VOCs and natural attenuation parameters,
including metabolic fatty acids (MFA) which are used to track the distribution of sodium lactate in the

EBT zones. Field measurements included the secondary performance parameters oxygen reduction
potential (ORP), dissolved oxygen (DO), and pH, and the water quality measurements conductivity,

temperature, turbidity, ferrous iron, and carbon dioxide.

The field effort included the collection of groundwater samples from injection and performance

monitoring wells. The well locations in the three treatment areas (TTA-1 MW2l, TTA-l MWI1O, and
TTlA-2) are provided in Figures 2 and 3 of this report. Field QC samples were also collected at selected

wells to evaluate sampling technique and decontamination procedures. These samples included field
duplicates, trip blanks, and field equipment (rinsate) blanks. Additional sample volume was collected for

matrix spike/matrix spike duplicate (MS/MSD) analyses in the laboratory. Documentation of the

sampling was performed in the field to ensure that the sample collected, labeling, chain-of-custody, and

request for analysis were in agreement. Sample bottles met EPA requirements for environmentally clean
containers. Sample labels were pre-printed and chain-of-custody forms were created by scanning the

labels electronically (using a personal data assistant or PDA) to facilitate sample tracking from the field

G-I
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through the laboratory to the final laboratory report. Custody seals were placed on each cooler before

shipment by common carrier.

ANALYTICAL METHODS

The groundwater samples were analyzed for VOCs by method 8260B, dissolved gases (ethane, ethane,

methane, and carbon dioxide) by method RSK-175, selected metals (arsenic, manganese, and selenium)

by method 60108, anions (bromide, chloride, nitrate, nitrate, and sulfate) by method 300.0, total organic

carbon (TOG) by method 9060B, alkalinity by method 3 10.1, sulfide by method 376.1, and MFAs by

method 850 MBA (Kenron, hie) and dissolved hydrogen by method AM20GAiX (Microseeps

Corporation). The laboratory QC program, including sample handling, laboratory control, and reporting,

is documented in the RA SAP. Sample handling includes documentation of sample receipt, placement in

storage, laboratory personnel using the sample, and disposal. The laboratory control consists of

instrument calibration and maintenance, laboratory control samples (LCS), method blanks and matrix

spikes. Reporting of the laboratory control data was planned prior to the collection of the data, allowing

the laboratory to place the appropriate information into the data package so that the DQE could be

completed in a timely manner.

DQE SUMMARY

The objective of the DQE was to provide a review of the chemical data reports submitted by the

laboratory and to assess the data in relation to the data quality objectives of the EBT System stated in the

RA SAP. The DQE consisted of review of laboratory QC data and field QC parameters, and flagging of

the data as usable, usable with qualification, or unusable following the DQE standard operating

procedures (SOPs) using the criteria stated in the RA SAP for each analytical method performed. The

following information was reviewed:

• Sample Integrity (Deliverables)
* Sample Completeness
* Sample Holding Times
• Laboratory Methods for Extraction and Analysis (Calibration, Internal Standards)
* Method Accuracy and Precision (Surrogates, Matrix Spike/Matrix Spike Duplicate, LCS

Recoveries)
* Laboratory Performance Criteria (Blanks, Instmument Performance Check)
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Field QC parameters were evaluated through field duplicates, field blanks, field documentation, and

shipping criteria. The DQE was summarized by use of flags that indicate to the reviewer that the data

being considered has been qualified using the established criteria. Sample delivery group (SDG)

narratives detailing the evaluation of the laboratory data by DSA are included as attachments to this

appendix. The SD~s and associated groundwater samples are listed on Table G-1L

A DQE was completed on the data reported for the Baseline, Design Monitoring, and four Quarterly

sampling events conducted at the Main Installation. The following sections provide summuary discussions

of the required data qualifications for each event at DDMT. A Level III DQE was performed and the data

quality indicators (DQls), expressed in terms of precision, accuracy, representativeness, comparability,

completeness, and sensitivity were assessed. This included the evaluation of sample integrity, holding

times, trip blanks, field blanks, method blanks, internal standards, surrogate recoveries, matrix

spike/matrix spike duplicate (MS/MSD) recoveries, LCSs, and field duplicate precision. The results of

the DQI assessment are provided below.

Precision

Field duplicates were collected to assess sampling precision. They consisted of replicate grab samples

collected concurrently with the associated field samples. Precision is best expressed in terms of relative

percent difference (RPD). In general, the precision goals were acceptable. Complete discussion of the

duplicates is discussed in the attached DQE narratives.

Accuracy

Accuracy was measured through the analyses of LCSs and MS/MSDs. Sample specific accuracy is measured

through surrogate recovery. Accuracy is expressed as percent recovery (%R). Complete discussion of the

duplicates is discussed in the attached DQE narratives.

Recoveries for LCSs in associated groundwater samples indicated estimated ("J" flagged) data qualification

for a few acetone VOC results. In these instances, the LCS recovery was high, and there were no positive

results in any of the associated samples. MS/MSD recoveries resulted in qualification for various analytes

including VOCs, MFA, and inorganics data in project samples as discussed in the sections below for each

sampling event.
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Representativeness

Representativeness refers to the degree sample data accurately and precisely describes the population of

samples at a sampling point or uinder certain environmental conditions. Samples that are not properly

preserved or arc analyzed beyond holding times may not be considered representative. Review of sampling

procedures, laboratory preparation, analysis holding times, trip blank and field blank analysis hclp in

providing this assessment.

Sampling procedures followed the work plan and were considered representative of the matrices collected.

Laboratory preparation and analysis followed method guidelines.

Comparability

The selection of standardized methods and consistent laboratory practices facilitates the comparison of

data between EBT events. Previous event data are comparable to later event data.

Completeness

Completeness is determined for both field and analytical objectives. Field completeness is calculated

from the number of samples proposed verses the actual number of samples collected. Analytical

completeness is expressed in terms of usable data. The project completeness goal stated in the DDMT

RA SAP for DDMT is 90%. Data from the seven EBT events met this completeness OQO.

Sensitivit

Analytical sensitivity is the concentration at which the measurement system can quantitate target analytes

in the environmental matrices of concern. The ultimate expression of analytical sensitivity is the

reporting quantitation limit (RL). The analytical method RLs and MDLs were compared to groundwater

protection or screening standards as provided in RA SAP and were determined to meet the overall project

objectives. Dilutions were necessary in some cases to achieve the proper quantification of high-level targets,

which raises the RLs for all other targets in the run. In such eases, the both results are provided jn hardcopy

except for the analytes that are above the upper range in the initial run. These are only shown for the

reanalysis. Any elevated RLs due to dilution or other QC issues are discussed below or in the attached

narratives.
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The following sections discuss only those deficiencies encountered during the evaluation that resulted in

qualified and/or unusable data.

Baseline Sampling Event - August/September 2006

During the two phases of the Baseline Sampling in August and September of 2006, 121 groundwater samples

were collected from 85 injection and performance monitoring wells. Samples were analyzed for VOCs and

MINA parameters. Any result reported below the reporting limit (RL) but above the method detection

limit (MDL) was flagged "J" and considered an estimated result (unless overridden by other QC flags).

The data are usable with the following qualifications:

MNA

* There was a general tendency for carbon dioxide to be out of acceptance limits. Qualifiers were added

to associated data estimated as J, where CCV %D was observed. Such results may be biased due to

calibration drift.

* Carbon dioxide was recovered low in one LCS (IW-01), although in control in the LCSD. The result is

qualified as estimated J for associated samples

* Methane, ethene and ethane were qualified estimated J in one sample (MW-bI 01B) and pyruvic acid in

one sample (PMW1Ol-OIA) based on MS/MSD recoveries.

* Total organic carbon could be biased low as indicated by the low matrix spike/matrix spike duplicate

analyte recovery in one sample. The associated sample (1W21-03B) was flagged estimated J.

* Data could be biased high for manganese as indicated by the serial dilution percent difference.

Associated samples (1W92-08 and IW-0l) were flagged estimated J.

* Nitrite and nitrate data could be biased very slightly low due to an exceedence of the holding time by

several hours. Associated samples (DR2-l, PW92-0l, PMWlOL-0lA, and PMWl0l-01B) were

flagged estimated J.

VOCS

* Some trip blanks and some method blanks contained VOCs that resulted in the qualification of data as

possible false positives or biased high values based on the blank data. This resulted in the "B"

qualification of some of the acetone and methylene chloride results in the water samples. The
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"B"-qualified data were reported at levels below RLs and MCLs and arc most likely related to

laboratory contamination. Therefore, these results should not adversely impact data quality.

* 1I,-2-DCA and PCE results in one sample (1W2 1-03B) were flagged "J" and qualified as estimated

based on MS/MSD performance.

Design Monitoring Events - October/November 2006

During the October and November 2006 Design Monitoring events, 50 and 47 groundwater samples were

collected, respectively from 38 injection and performance monitoring wells in each event. Samples were

analyzed for Dissolved Gases, Metabolic Fatty Acids and Hydrogen only. Any result reported below the

reporting limit (RL) but above the method detection limit (MDL) was flagged "I" and considered an

estimated result (unless overridden by other QC flags).

The October and November 2006 data are usable with the following qualifications:

* Carbon dioxide, for which a number of closing calibrations do not meet the 30% D criterion specified

for RSK- 175, the associated samples were flagged as estimated J. When the closing calibration has

drifted, it indicates that at least some of the sample results prior to the CCV may be biased, and for

this reason the results arc qualified as J.

• Any result reported below the reporting limit (RL) but above the method detection limit (MDL) was

flagged "J" and considered an estimated result (unless overridden by other QC flags).

EBT-1 Sampling Event - December 2006

During the December 2006 EBT-1 sampling event, 115 groundwater samples were collected from 85

injection and performance monitoring wells. Samples were analyzed for VOCs and MNA parameters. Any

result reported below the reporting limit (RL) but above the method detection limit (MDL) was flagged

"J" and considered an estimated result (unless overridden by other QC flags).

The December 2006 data are usable with the following qualifications:
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MNA

Hydrogen in thirty samples was analyzed outside of that holding time due to equipment

malfunctions. Sample results for hydrogen with holding times outside of the method

recommendation are qualified as estimated J. It should be noted that laboratory data indicates

sample stability well beyond the 14-day holding time so this is not expected to impact the

hydrogen data significantly.

* All detected carbon dioxide results are qualified as estimated J, indicating the possibility of bias

due to poor initial calibration linearity.

* Three samples were qualified as estimated J based on MS/MSD results. One sample had a high

recovery in Lactic acid (IW1O1-03C), Two samples had low recoveries for acetic acid (IW101-

09A) and pyruvic acid (PMW92-O5).

* Analysis results qualified as rejected due to holding time violation are considered unusable. Note

that only the IC nitrate and nitrite analyses are affected and that the laboratory did provide

alternate analytical methods to obtain usable nitrate and nitrite results. The rejected IC results

were removed from the EDD and replaced with valid results using alternative methods 353.3 and

354.1 for nitrate and nitrite, respectively.

* Two nitrate samples, PMW92-03 and PMW92-05 were qualified estimated J based on MS/MSD

results. Also, one sample for nitrate and four for sulfide were qualified as rejected based on spike

recoveries.

* Three total alkalinity samples(IW1Oi1-09A, 1IW11-09B,IW1O1-09C) , and four total organic

carbon samples (1W21-OIB, 1W21-02A, 1W21-03A, 1W21-03B3) could be biased low based on

low matrix spike/matrix spike duplicate analyte recoveries and were qualified estimated J.

VOCS

* The possibility of some bias associated with calibration drift with respect to carbon tetrachloride was

indicated in four samples (PMW21-03,PMW2I-04, MW1I15,IJR2-1), and where the discrepancy in

% D was observed, the associated samples were qualified estimated J

* Carbon tetrachloride and PCE results in samples PNM92-05 and IWLO1-03C, respectively were

flagged "J" and qualified as estimated based on MS/MSD performance.
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There were a number of elevated LCS recoveries observed. When a high recovery is associated

with a non-detect in samples, no qualifier is added since the indicated bias is high. When the

target is detected, the result is qualified as estimated J. Two samples (PMW92-02, PMW92-04)

for cis-1,2-DCE were qualified as estimated J based on elevated LCS recoveries.

• Some trip blanks and some method blanks contained VOCs that resulted in the qualification of data

as possible false positives or biased high values based on the blank data. This resulted in the "B"

qualification of some of the acetone and methylene chloride results in the water samples. The

"B"-qualified data were reported at levels below RLs and MCLs and are most likely related to

laboratory contamination. Therefore these results should not adversely impact data quality.

EBT-2 Sampling Event - March 2007

During the March 2007 EBT-2 sampling event, 123 groundwater samples were collected from 87 injection

and performance monitoring wells. Samples were analyzed for VOCs and MINA parameters. Any result

reported below the reporting limit (RL) but above the method detection limit (MDL) was flagged "J" and

considered an estimated result (unless overridden by other QC flags).

The March 2007 data are usable with the following qualifications:

MNA

* Six sample results for hydrogen (IW101-01C, 1W21-01B, 1W21-02B, 1W21-OSA, IW101-06C,

IW10I-08C) with holding times outside of the method recommnendation were qualified as

estimated J based on holding time exceedances.

* For sample 1W21-02B there are three analytes (acetic acid, butyric acid, and pyruvic acid) that

were not recovered in the matrix spike for metabolic acids, although they were recovered in the

MSD. These results are qualified as R (rejected) to indicate that the sample non-detect is rejected

because of the failure to recover the analyte in the matrix spike.

* Field duplicate results were in control except for one acetic acid result (PMW21-03) and three

hydrogen results in the DUP-1 (1W21-01A), in the DUP-7 (1W92-06), and the DUP-4 (1W101-

01A) pairs, respectively..

* Several samples for bromide, sulfate, and chloride were qualified estimated J based on deviations

greater than 10% RSD indicating variability of the instrumeht calibration response over a range of

concentrations and MS/MSD recoveries.
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VOCS

* Results for MTBE in three samples (1W21-04A. 0W21-05A. 1W21-0583) were qualified estimated

J based on slightly elevated LCS recoveries. No qualifier was added for non-detect data a high

bias.

* In the case of DUP5, the parent sample (1W92-08) has a reported level of carbon tetrachioride at

8.2, and the duplicate is at 1.2 pg/L. All other analytes matched in all other duplicate samples.

EBT-3 Sampling Event - May/June 2007

During the May/June 2007 EBT-3 sampling event, 117 groundwater samples were collected from 87

injection and performance monitoring wells. Samples were analyzed for VOCs and MINA parameters. Any

result reported below the reporting limit (R-L) but above the method detection limit (MDL) was flagged

"J" and considered an estimated result (unless overridden by other QC flags).

The May/June 2007 data are usable with the following qualifications:

MNA

* Seven sample results for hydrogen (1W21-03A ,1W21-03B3, 1IW21-02B, LWI1O-09C ,1W21-01A,

PMW21-04, 1W21-05A) with holding times outside of the method recommnendation are qualified

as estimated J. It should be noted that laboratory data indicates sample stability well beyond the

14-day holding time so this is not expected to impact the hydrogen data significantly.

• For two samples (1W21-03B, 1W92-08), pymuvic acid was not recovered in the matrix spike for

metabolic acids, although they were recovered in the MSD. These results are qualified as R

(rejected) to indicate that the sample non-detect is rejected because of the failure to recover the

analyte in the matrix spike. Two samples for butyric (LW-92-08,1W21-03B), four for methane

(LW1O1-02C, DRI-3 IWlOI-07C, 1W92-08) and seven for hydrogen were qualified as estimated J

based on MS/MSD results.

* Five samples (IW1O1-01C, IWI01-02A, IWI01-02B3, PMW1O1-02A, PMWI1O-03B) for carbon

dioxide was qualified estimated J based on an elevated LCS recovery indicating a high bias.

* Samples from seven SDGs for alkalinity were qualified estimated J based on the possibility of some

bias associated with calibration drift, where a discrepancy in % D is observed.
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* Several samples for alkalinity, chloride, and TOG were qualified estimated J based on MS/MSD

recoveries.

Vocs

* Results for MEK in one sample (PMW92-03), and for carbon tetrachloride in three samples (MW-

85,DR2-1. DR2-5) were qualified estimated J based on the possibility of some bias associated with

calibration drift, where a discrepancy in % D is observed.

* When a high LCS recovery is associated with a non-detect in samples, no qualifier is added since

the indicated bias is high. One sample for vinyl chloride (IWIO1-0SC) was qualified as estimated

J based on an elevated LCS recovery.

* Results for PCE (IW1OI-07C), cis-1,2-DCE (IW1O1-02C), and acetone (1W92-08, respectively

were qualified estimated J based on MS/MSD recoveries.

EBT-4 Sampling Event - September 2007

During the September EBT-4 sampling event, 118 groundwater samples were collected from 87 injection and

performance monitoring wells. Samples were analyzed for VOCs and MNA parameters. Any result

reported below the reporting limit (RL) but above the method detection limit (MDL) was flagged "J" and

considered an estimated result (unless overridden by other QC flags).

The September 2007 data are usable with the following qualifications:

MNA

* Certain VOA vials for RSK-175 analysis were not free of headspace, but there were enough vials

free of headspace from the 8260 vials that resampling was generally not necessary. There were two

samples for RSK-l175 that required resampling, PMW85-04 and -05

* One sample (rW10l-07A) for acetic acid and propionic acid were qualified as estimated J based on

MS/MSD results.

* Four samples for carbon dioxide (IW1OI-07A, 1W21-02B, IW101-03A, IW-01) and one for methane

(IW-01) were qualified estimated J based on MS/MSD recoveries.
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* Several samples for bromide'and alkalinity were qualified estimated J based on deviations greater

than 10% RSD indicating variability of the instrument calibration response over a range of

concentrations and MS/MSD recoveries

* The laboratory has noted holding time exceedenee for samples in SDGs L070947 1 and

LO0709237. The samples for SDG L0709471 were analyzed for nitrate /nitrite 4 days outside of

holding time. The nitrate values may be usable, but the nitrite component was qualified as

rejected R. Some of the samples for SDG L0709237 were analyzed shortly after the holding time

had expired. These samples were qualified estimated J.

VOCS

* When a high LCS recovery is associated with a non-detect in samples, no qualifier is added since

the indicated bias is high. Several samples for acetone (1W92-06, JW92-07, 1W85-02, 1W21-

OIA) were qualified as estimated J based on an elevated LCS recovery.

* Results for PCE and cis-DCE in one sample (PMWlO1-05B) and for trichioropropane acetone,

and carbon tetrachloride in a second sample (1W-C01) were qualified estimated J based on

MS/MSD recoveries.

a Whenever methylene chloride or acetone is detected in assoeiated samples at a level less than I Ox the

method blank (corrected for dilution), the result is qualified as UB, and is the corrected at method

blank level. Such results are usable as non-detects.

SUMMARY

The sample data collected from August 2006 through September 2007 from the injection and performance

monitoring wells in the TTA-l and TTA-2 areas have met the data quality objectives and are therefore

deemed sufficient to support decisions regarding the effectiveness of the EBT system performance.
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TABLE G-I
SDG SUMMARY TABLE

SDG IGroundwater Samples Quality Control Samples

Baseline Samplinie Event -August/September 2006 _______________

L0608210 lW21-01A 1W21-02B MW-21 TB-080806
____________________ 1W 21-01B T__ _ __ _ _ __ _ lA-IDUP-1
L0608253 1IW21-02A IW21-03B PMW21-02 TB-080906
______________________ W21-03A PMW2 I-0l PMW21-04 RB-Phase I

L0608292 1W21-04A 1W21-05B PMW21-03 TB-081006
1W21-04B MW-I115 PMW21-05 TTA-IDLUP2

L0608509 IWIOI-OIA ___________ TB-082106

L0608510 PMWIOI-OIA PMWIOI-OIB __________ PMWIOI-OIA MS
______ _____ _____ _ ___ _____ _____ ___ _ _____ _____ _____PM W IOI-OIA M SD

L0608515 IWIOI-OIB IWIOI-OIC IWIOI-02A TB-082206
____________ ____________ ____________ ___________ ____________ ___________Phase 11 D U P I

L0608517 PMWI01-02A PMWI01-04A PMWI01-05A Phase 11 DUP2
_____ ____ _____ ____ PMW I01-02B

L0608552 PMWI01-03A PMWI10I-05B PMWI01-06A TB-082306
____ ____ ____ ____ ___ PM W I01-03B _ _ _ _ _ _ _ _ _ _ _

L0608553 IWIOI-03A IWIOI-03B __________ Phase 11 DUP3
L0608554 IWIOI -02B 1WI01-02C -

L060858l PMWI01-06B PMWI01-08A PMWIOI-08B PMWI01-06B MS
_____________________ PMW I101 -07B _ _ _ _ _ _ _ _ _ _ PMWI01-06B MSD

1Wl01-03C 1WI01-04B !WIOI-04C TB-082406
L0608582 1WI01-04A ___________ EB- I Phase II

_____ _____ _____ _____ _ ___ _____ _____ _____ __ __ _____ _____ _____ ____ _____ _____ __P h ase_ P ase I D U P
DRI-3 MW-IOIB PMWI01-07A TB-082506

1WI10-C MW-IOIT __________ Phase 11 DLJPS
L0608599 Phase 11 DUP7

_____ ____ ____ ___ ____ ____ ___ ____ ____ ____M W -IOIB MS
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ ___________M W -IOIB M SD

IWIOl-05A IWIOI-06C IWIOI-08A TB-082806
L0608627 VIWIO-OSE 1WI01-07A IWIOI-08B - Phase II DUPS
_____ _____ _____ _____IW IOI-06B _ _ _ _ _ _ _ _ _ _ _

IWIOI-07B 1WI01-09A 1Wl0I-09C TB-082906

L0608649 IWIOI-07C IWIOI-09B PMWI01-04B EB-2 Phase 11
IWIOI-08C __________ IWIOI-09A MS

_______________________ ~~~~~~~~~~IWIOI-09A MSD
L0608650 IWIOI-06A

L0608682 IW21-04A 1W21-05B PMW21-03 TB-081006
_____________________ IW2I1-04B MW-I 15 PMW21I-O5 TTA- IDUP2

L0608683 MW-85 PMWS5-01 PMW92-01 TB-083006
_________________________ ______________________ ~~ ~~Phase If DUP6

L0609049 PMW85-02 ___________

L0609050 IW92-02 DR2-5 1W92-01
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ D P2-1I

L0609052 1W92-03 1W92-05 PMW92-02 TB-083 106
____ ____ ____ ____ ____ ___ W 92-04 _ _ _ _ _ _ _ _ _ _ _ _ _

L0609055 lW92-02 DR2-5 1W92-01
DP2-1 _ _ _ __ _ _ _

L0609057 1W92-03 1W92-05 PMW92-02 _____________

1W92-04
L0609059 PMW85-02 lW92-02
L0609060 lW92-06 lW92-07 ___________

L0609061 1W85-01 PW85-02 1W85-04 TB-090606
L0609066 1W92-06 _____ _______

L0609098 PW-Ol I1W92-08 ____________TB-090506
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TABLE C-I

SDG SUMMARY TABLE

SDG IGroundwater Samples ____________ Quality Control Samples

Design Monitoring - October/November 2006

L0610200 IWIOI-OIA PMWI01-02A PMWI01-02B PMWIOI 0 1-2B MS
______ _____ _____ ____ W 101-01 PMWI0I-02B MSD

PMWI01-04A IWIOI-OIC IWIOI-03B DMIDUP-I
L0610216 PMWI01-04B IWIOI-03A IWIOI-03C ____________

PMWI01-05A
1WI01-04A PMWIOI-05B PMWI01-07B ____________

L0610259 IWIOI-04B PMWI01-07A PMWI01-08A
_____ _____ _____ _____IW IOI-04C

IWIOI-08A 1W21-OIA PMWIOI-0SB DMIDUP-2
IWIOI-OSB MW-21 PMW21-03 IWIOI-0SA MS
1WI10-08C 1___________ __________ WIO1-08A MSD

L0610309 ____________ ____________MW-21 MS
______ ______ _ ____ _____ ____ _ ______ _____MW -21 MSD

__________________ ~~~~~PM W I10 1 -08B MS
_____________________ ___________________ ~~~~~~~PMW IOI -08B MSD

L0610353 1W21-01B 1W21-03B 1W92-01
1W21-03A _ _ _ _ _ _ _ _ _ _ _

L0610399 DR2-1 lW92-05 1W92-07 DMIDUP-3
1W92-03 DM1DUP-4
1W85-04 PMW92-01 PMW92-05

L0610433 PMW85-01 PMW92-04

LC61I1101 PMWI01-02A PMWI01-04A PMWI01-05A PMWI01-05AMS
PMWI01-02B PMWI01-04B PMWI0I-05A MSD

L06I11102 IWIOI-OIA IWIOI-Oic IWIOI-03B IWIOI-03A MS
IWIOI-OIB 1WI01-03A IWIOI-03A MSD

L0611123 PMWI01-05B PMWI0I-07B PMWI01-08A __________

PMWI01-07A

L061 1124 IWIOI-03C 1WI01-04B IWI01-08A
IWIOI-04A IWIOI-04C 1WI01-08B ____________

L061 1148 IWIOI-OSC 1W21-01B 1W21-03A DM2DUP-2
lW2 1-01 A

L0611149 MW-21 PMWI01-08B PMW21-03

L061 1150 _ _ _ _ _ _ _ _ _ _ RB-I
RB-2

L061 1191 1W21-03B 1W92-03 1W92-07 DM2DUP-3
1W92-01 1W92-05

L06I11192 DR2-1 PMW92-01 PMW92-05 DM2DUP-4
___________________ PMW 85-01 P MvW92-04
L0611264 IW85-04 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE C- I

SDG SUMMARY TABLE

SDG Groundwater Samples ____________J Quality Control Samples

EBT-l Samping Event - December 2006

L0612076 PMWIOI-OIA -E-2 PMW IOI -05A -E-2 PMW IOI -06A -1E-2 PMW I01 0I-OA -E-2 MS
____________________ PMWIOI-OlB -E-2 PMWIOI-05B -E3-2 PMWIOI-OIA -E-2 MSD

L0612077 IWIOI-OIA -E-2 IWIOI-OIC -E3-2 lWIOl1-02B -E-2 DUP4
IWIIOI E-2 IW IOI -02A -E3-2

L0612078 PMW IOI1-02A -E3-2 PMWIOI-03A -E-2 PMW IOI -03B -13-2 TB-l21 106-E-2
PMWIOI-02B -E3-2 DUP-8

L0612103 PMW IOI -04A -E3-2 PMWI01-08A -E-2 PMW21-05-E3-2
PMWIOI-04~B-E3-2 P--MWIOI-OSB -E-2

L0612104 IWIOI-02C -E-2 1WIOI-03B -E3-2 IWIOI-03C -E-2 IWIOI-03C -1-2 MS1IWIOI -03A -E-2 IWIOI-03C -E-2 MSD
L0612107 DRI-3-E-2 PMW IOI -07A -13-2 PMWIOI-07B -E-2 Trip Blank

PMWI0I-06B -13-2
L0612154 MW-21-E-2 PMW21-02-E-2 PMW92-01 -13-2

PMW21-0l-E-2
IW IOI -04A -E-2 IWO-5 E2IW IOI -05C -E-2 DUP-5

L0612160 IW IOI -04B -132III-5E1-2 I W IOI -06A -13-2 ____________

___________ ___________ IW IOI -04C_-13-2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L0612161 DPR2-I-E-2 PMW21-03-E-2 PMW21-04-E-2 Trip Blank
_____________________ M W -I 15-E3-2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ DUP-3

L0612201 PMW92-03-E-2 PMW92-05-E-2 PMW92-06 -13-2 PMW92-05-E-2 MS
____ ___ ___ ___ ___ _ _ ___ ___ ___ ___ ___ _ _ ___ ___ ___ ___ ___ PM W 92-05-E3-2 M SD

L0612202 DR2-5-E-2 PMW92-02-E3-2 PMW92-04-13-2 ____________
______ _____ ______ _____IW -0 1-1-2 _ _ _ _ _ _ _ _ _ _ _ _

L0612203 JW IOI -06B -13-2 IW IOI -07A -13-2 MW-IOIB-E-2 Trip Blank
______________________ IW IOI -06C -E3-2 tWIOl-07B -E-2 MW-IOIT-E-2

L0612229 TW IOI -07C -13-2 IW101-08B -13-2 IW IOI -08C -13-2 DUP-6
___________ ___________ IW IOI -08A -13-2 _ _ _ _ _ _ _ _ _ _ _

L0612230 IW IOI -09A -13-2 IW IOI -09B -13-2 1WI01-09C -E3-2 IW IOI -09A -13-2 MS
IWIOI-09A-13-2 MSD

L0612231 MW-85-E3-2 PMW85-01-E3-2 PMWS5-02-E3-2 DUP-9
1W21-OIB -13-2 1W21-03A -13-2 1W21-03B -13-2 DUP-2

L0612274 1W21-02A -13-2 ____________ __________ W21-02A -13-2 MS

______ ______ _____ W21-02A -E3-2 MSD
L0612275 1W21-OI01A -13-2 1W21-02B -13-2 1W21-04A -13-2 DUP-1I
L0612295 1W21-05B -13-2 1W92-01l-E-2 1W92-03-E3-2 ____________

L0612296 IW21-04B -13-2 1IW21-05A -13-2 1W92-02-E-2 Trip Blank
L0612336 1W92-04-E3-2 lW92-07-E-2 1W92-08-E3-2 _____________

L0612368 1W92-05-E-2 1W20-- _________ _Tri ln
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _D U P-7

L0612386 1W85-01-E3-2 1W85-02-E-2 1W85-04-E3-2 Trip Blank
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TABLE C-I

SDG SUMMARY TABLE

SDG Groundwater Samples ____________ Quality Control Samples

EBT-2 Sampling Event - March 2007 ___________ _____________

L0703106 IWIOI-OI A -EBT-2 IlWlOl-OIC-EBT-2 IW IOI -02B -EBT-2 ___________

________ _______ ______ IWlOl-OIB -EBT-2 IW IOI -02A -EBT-2 _ _________

L0703 107 PMW I 0 1-01I A -EBT-2 PMWIO 105lOA -EBT-2 PMWI 01-05B -EBT-2 DUP-6
PmWIOI-0lB -EBT-2

L0703 136 PMW I 0 1 -02A -EBT-2 PMW I 0l1-03 A -EBT-2 PMW I 0 1-03B -EBT-2
PMW IOI -02B -EBT-2

TW 0IOI-02C -EBT-2 PM W IOI -04A -EBT-2 PMW IOI -07A -EBT-2 TB-032007-EBT-2
IWIOI-03A -EBT-2 PMW1O1-04B -EBT-2 PMWI01-07B -EBT-2 DUP-7

L0703140 IW 0IOI-03B -BBT-2 -PMWIO1-06A -EBT-2 PMW IO 1-08A -EBT-2 RBI-EBT-2
MW-IOIB-EBT-2 PMW101-06B -EBT-2 PMW IO 1-08B -EBT-2 PMW IOI -07A -EBT-2 MS

___________________ MW-I OIT-EBT-2 __ _ _ _ _ _ _ _ PMW IOI -07A -EBT-2 MSD
DR I-3-EBT-2 IW I OI1-09A -EBT-2 PMW21l-02-EBT-2 TB-033007-EBT-2

IWIOI-03C -EBT-2 IW IOI -09B -EBT-2 -PMW2I-03-EBT-~2 DUP-2
L0703180 IWIOI-07A -EBT-2 MW- I 15-EBT-2 PMW21-04-EBT-2 MW-21-EBT-2 MS

IW IOI -07B -EBT-2 MW-2 I-EBT-2 PMW21-05-EBT-2 MW-21I-EBT-2 MSD
IW1I0 1-07C -EBT-2 PMW2I-0I-EBT-2

DPR2-I-EBT-2 1W21-OI01A -EBT-2 PMW92-01 -EBT-2 TB-032907-EBT-2
lIWIOI -04A -EBT-2 1W21I-0lIB -EBT-2 PMW92-02-EBT-2 DUP-3

L0703230 PW IOI -04B -EBT-2 1W21-03A -EBT-2 PMW92-03-EBT-2 ___________

lIWIOI -04C -EBT-2 1W21-03B -EBT-~2
________ _______ ______ IW 1I0 1-09C -BBT-2
L0703233 MO101-04A -EBT-2 DUP-3

1W1I0 1 -OSA -EBT-2 1WIO1-06B -EBT-2 1W21-04B -EBT-2 TB-032807-EBT-2
IW IO I-05B -EBT-2 lIWIOI -06C -EBT-2 PMW92-04-EBT-2 DUP-i
IW 0IOI-05C -EBT-2 1W2~1-02A-EBT~-2 PMW92-05-EBT-2 DUP-8

L0703246 P&IWIOI-06A -EBT-2 1W21-02B -EBT-2 IW IOI -06A -EBT-2 MS
__________________ __________________IW IOI-06A -EBT-2 MSD
__________________ __________________ 1W21-02B -EBT-2 MS

1W21-02B -EBT-2 MSD
IW-01-EBT-2 1W21-04A -EBT-2 1W92-01 -EBT-2 TB-032707-EBT-2

L0703276 1WIO1-08A-EBT-2 1W21-05A -EBT-2 MW-85-EBT-2 DUP-4
IW IOI -O8B -EBT-2 1W21-05B -EBT-2 PMW92-06 -EBT-2

______ ______ ______ ____ PW IOI 1-08C_-EBT-2 _ _ _ _ _ _ _ _ _ _ _ _

DR2-5-EBT-2 1W92-04-EBT-2 PMW85-04-EBT-2 TB-032607-EBT-2
1W85-01 -EBT-2 1W92-08-EBT-2 PM-W8505-EBT-2 RB2-EBT-2

L07033 10 1W92-03-EBT-2 PMW85-01I-EBT-2 _________ DUP-5
_________________ ~~~~~~~~~~DUP-9

_______ ______ _______ _ ____ _______ ______ _____ W 92-03-EBT-2 M S
________ ________ __ _____ ________ ____ ___ ________ ______ W 92-03-EBT-2 M SD

1W85-02-EBT:2 1W92-02-EBT-2 1W92-07-EBT-2 TB-032307-EBT-2
L0I703346 1W85-05:EBT-2 1W92-05-EBT-2 1W92-06-EBT-2 _____________

______ _____ _____ ____ W 85-06-EBT-2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE G-I

SDG SUMMARY TABLE

SDG IGroundwater Samples ___________ Quality Control Samples

EBT-3 Sampling Event - May/June 2007

IWI Ot-01 B -EBT-3 PMW I 0 1 -02A -EBT-3 MW-85-EBT-3 TB-052907-EBT-3

L0705656 IW IOI -O IC -EBT-3 PMWI01-02B -EBT-3 DR2- I-EBT-3 ___________

IW IOI -02A -EBT-3 PMWI01-03B -EBT-3 DPR2-5-EBT-3 __________

_______ _______ _______ IW IOI -02B_-EBT-3 _ _ _ _ _ _ _ _ _ _ _

IW IOI -02C -EBT-3 PMWI01-03A -EBT-3 PMW92-04-EBT-3 TB-053007-EBT-3
L0705683 IWIOI-03A -EBT-3 PMW92-01 -EBT-3 MW-IOIT-EBT-3 DUP-7

PMW IOI -O IA -EBT-3 PMW92-02-EBT-3 MW-IOIB-EBT-3 IW IOI -02C -EBT-3 MS
PMW IO -O I B -EBT-3 PMW92-03-EBT-3 IW-01-EBT-3 IWIOI-02C -EBT-3 MSD
PMWIOI-04A -EBT-3 PMW IOI -06B -EBT-3 PMW92-05-EBT-3 TB-0531I07-EBT-3
PMW IOI -04B -EBT-3 PMW IOI -07A -EBT-3 PMW92-06 -EBT-3 DUP-9

L0706016 PMW I 0I1-OA -EBT-3 PMW IOI -07B -EBT-3 PMW85-04-EBT-3
PMW IO 1-05B -EBT-3 PMW IOI -08B -EBT-3 PMW85-05-EBT-3 __________

_________ _________ PMW IOI -06A -EBT-3 _ _ _ _ _ _ _ _ _

IWI01-0IA -EBT-3 1W92-01 -EBT-3 PMWI 0 1 -08A -EBT-3 TB-060107-EBT-3
lIWIOI -03B -EBT-3 1W85-01-EBT-3 PMW85-01-EBT-3 DUP-3
IW IOI -03 C -EBT-3 1W85-02-EBT-3 DRI-3-EBT-3 DUP-4

L0706043 DUP-8
__________________ ~~~~~~~~~RBI-EBT-3
_____ _____ _____ _ ___ _____ _____ ___ _ _____ _____ ____RB2-EBT-3

______ _____ _____ DRI-3-EBT-3 MS
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ________ ________ ________ _______ D R I-3-EBT-3 M SD

PMW21-01-EBT-3 IWIOI-04A -EBT-3 IWIOI-07B -EBT-3 TB-060407-EBT-3
PMW21-02-EBT-3 IW IOI -04B -EBT-3 MWOI1-07C -EBT-3 IW IOI -07C -EBT-3 MS

L0706073 PMW21-03-EBT-3 IW IOI -04C -EBT-3 IW 0IOI-08A -EBT-3 IW IO I-07C -EBT-3 MSD
PMW21-04-EBT-3 IW 101I-07A -EBT-3 1W85-05-EBT-3 __________

_____ ____ ____ ____ M W -21-EBT-3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1W21-O I A -EBT-3 IW I010-05A -EBT-3 IW IOI -OSS -EBT-3 TB-060507-EBT-3
L0706104 1W2i-O I B -EBT-3 IWtI l-05E -EBT-3 IW IOI -OSC -EBT-3 DUP-1

PMW21-05-EBT-3 IWIOI-05C -EBT-3 IW IOI -09A -EBT-3 DUP-5
___________________ MW- I 15-EBT-3 IW IOI -06A -EBT-3

lW21-02A -EBT-3 1W21-04B -EBT-3 IWIOI -09B -EBT-3 TB-060607-EBT-3
IW21-02B -EBT-3 FW~21-05A -EBT~-3 IW IOI -09C -EBT-3 DUP-2

L0706151 1W21-03A -EBT-3 1W21-05B -EBT-3 1W92-03-EBT-3 1W21-03B -EBT-3 MS
1W21-03B -EBT-3 IWIO I-06B -EBT-3 IW85-06-EBT-3 1W21-03B -EBT-3 MSD

___________________ W21-04A -EBT-3 1W I01-06C -EBT-3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1W92-02-EBT-3 1W92-05-EBT-3 1W92-07-EBT-3 TB-060707-EBT-3
L0706201 1W92-04-EBT-3 1W92-06-EBT-3 1W92-08-EBT-3 DUP-6

_________ _________ __ _____ _________ _______ W 92-08-EBT-3 MS
____ ____ ____ ____ _ _ ____ ____ ____ ___ ____ ____ ____ ____ _ _ ____ ____ ____ __ IW 92-08-EBT-3 M SD
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TABLE C-I

SDG SUMMARY TABLE

SDG Groundwvater Samples ____________ Quality Control Samples

EBT-4 Sampling Event - September 2007 ___________ _____________

MI! 01 -0! A -EBT-4 1W IO01 -08B -EBT-4 PMW85-04-EBT-4 TB-09 1007-EBT-4
L0709182 IWIOI-OIB -EBT-4 IW IOI -08C -EBT-4 PMW85-05-EBT-4 DUP-3

IW IO 1-08A -EBT-4 PMW85-01-EBT-4 DUP-5
IWIOI-OIC -BBT-4 IW 0IOI-06B -EBT-4 PMW92-06 -EBT-4 TB-0911l07-EBT-4

L0709237 IWIOI-02A -EBT-4 IW 0IOI-06C -EBT-4 MW-85-EBT-4 ___________

IWI 0!-05A -EBT-4 PMW92-04-EBT-4 MW-IOIT-EBT-4
lWtOI 01-06A -EBT-4 PMW92-05-EBT-4 MW-IO01B-EBT-4 __________

IW IOI -02B -IEBT-4 IW IOI -03C -EBT-4 PMW92-01 -BBT-4 TB-091207-EBT-4
IW IOI -02C -EBT-4 IW 0IOI-04A -EBT-4 PMW92-02-EBT-4 DUP-4

L0709280 lIWIOI -03 A -EBT-4 IWIOI-05B -EBT-4 PMW92-03-EBT-4 DUP-8
lIWIOI -03B -BBT-4 IW IOI -05C -EBT-4 DR2- I -BT-4 IW IOI -03A -EBT-4 MS

IW IOI -03 A -EET-4 MSD-
IW IO I-07A -EBT-4 IW IOI -09B -EBT-4 PMW IO -O I B -EBT-4 TB-091307-EBT-4

L0709322 IW IOI -07B -EBT-4 1W85-01-EBT-4 PMW IOI -02A -EBT-4 RBI-EBT-4
IW IOI1-07C -EBT-4 lW85-06-EBT-4 PMWI01-02B -EBT-4 IW IOI -07A -EBT-4 MS
IW 0IOI-09A -BBT-4 PMW IOI -O IA -EBT-4 DR2-5-EBT-4 IW IO I-07A -EBT-4 MSD
lW2lI-OI A -EBT-4 IW IOI -09C -EBT-4 IW85-02-EBT-4 TB-091407-EBT-4

L0709346 1IWIOI -04B -EET-4 1W92-06-EBT-4 1W85-05-EBT-4 DUP-7
IW IOI -04C -EBT-4 1W92-07-EBT-4 IW-O Il-EBT-4 IW-0 I-EBT-4 MS

IW-01-EBT-4 MSD
PMW85-04-EBT-4 PMWIOI-03A -EBT-4 PMWI01-04B -EBT-4 TB-091707-EBT-4

L0709399 PMW85-05-EBT-4 PMWI01-03B -EBT-4 PMWI01-05A -EBT-4 DUP-6
lW92-05-EBT-4 PMW IOI -04A -EBT-4 PMWI01-05B -EBT-4 PMW IO! -05 B -BBT-4 M S
lW92-08-EBT-4 PMWIOI-05B -BETA4 MSD

PMW21-01-EBT-4 1W92-03-EBT-4 PMW IOI -06B3 -BBT-4 TB-091807-EBT-4
PMW21-02-EBT-4 1W~92-04-EBT-4 PMW IOI -07A -EBT-4 __________

L0709422 PMW21-04-EBT-4 1W92-05-EBT-4 PMW IOI -07B -EBT-4
PMW21-05-EBT-4 PMW IOI -06A -~EBT-4 PMW IO 1-08A -EET-4 __________

_____ ____ ____ ____ M W -2I-EBT-4 _ _ _ _ _ _ _ _ _

1W21I-0lIB -EBT-4 PMW21-03-EBT-4 1W92-02-EBT-4 TB-091907-EBT-4
L0709471 1W21-04A -EBT-4 MW- I 15-EBT-4 PMWI01-08B-EBT-4 DUP-2

___________________ 1W21-04B -EBT-4 1W92-01-EBT-4 DRI-3-EBT-4 DUP-9
1W21-02A -EBT-4 IW21-03A -BETA4 lW2l-05A -EBT-4 TB-092007-EBT-4
1W21-02B -EBT-4 1W21-03B -EBT-4 1W21-05B -EBT-4 RB2-EBT-4

L0709530 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _DUP-lI

_____ ____ _____ __ _ _____ ____ _____ ___ _____ ____ ___ W 21-02B -EBET- M S
_____ ____ _____ __ _ _____ ____ _____ ____ _____ ____ __ __ ____ _____ ___ W 21-02B -EB T-4 M SD

G-1 7
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B

8260B
SDG: L06082I0. L0608253. L0608292. L0608509. L0608510, L0608515, L0608517, L0608552,

L-0608553. L0608554. L0608581. L0608582. L0608599. L0608627. L0608649. L0608650.
L0608682. L0608683. L0609050. L0609052. L0609060. L0609061. L0609098

PROJECT: e2m. Memphis Defense Depot

LABORATORY: Kemron Environmental Services, Marietta, OH

SAMPLE MIATRIX: Water

SAMPLING DATE (Month/Year): August. September. 2006

NO. OF SAMPLES: 8260B (Waters) - 114 samples (14 trip blanks. 1 rinse blanks and 2 equipment blank);

ANALYSES REQUESTED: SW-846 82608

SAMPLE NO.: Method 8260B

DATA REVIEWER: Sammny Huntington and John Huntington (Gateway Enterprises)

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _ ___

Telephone Logs included Yes___ No _X_

Contractual Violations Yes___ No _X_

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 1999, and the SW-
846 Method 8260B has been referenced by the reviewer to perform this data validation review. The EPA
qualifiers have been expanded to include a descriptor code and value to define QC violations and their values,
per the approval of the Project Manager. Per the Scope of Work, the review of these samples includes Level
I1I validation of all chains of custody, calibrations and QC forms referencing the QC limits in the above
documnents.
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I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
Yes_ NoX_

This is a Level III Report.

L0508292: QC and Calibration data was missing in hardcopy and the pdf file. Called the laboratory and the
information was provided as a pdf file.

L0609065: Missing VOA hardcopy; validation performed from pdf.
L06082 12: Missing VOA hardcopy; validation performed from pdf.

B3. Chain of Custody Documentation was complete and accurate.
Yes___NoX
The project manager is informed of the following and the chain information is to be updated for the project file.

L0608599: IW IOI -06A was not received but on the chain of custody
L0608515: Narrative states, "One of the 8260 vials of fraction IWlO1-01lB was received broken. There was
sufficient volume remaining."

L0608553: Sample Discrepancy Form states, "Dup3 C/C 1700 = label 1520."

L0609050: The Sample Receipt Form shows "N/A" to the following questions - 'Was the pH- tested on
preserved water samples'; and 'Were pH ranges acceptable'. All the other SDGs said "Yes"

L0608649: Sample Receipt Form circled Yes and No to' Were samples intact?' The narrative states that they
were intact. The Sample Discrepancy Form states - 08C TOC received broken - another container received.

L0608682: Sample Discrepancy Form: Samples PMW85-01 and MW85 TOC no chain of custody received.

SXS originally received 8/31/06, TOCs received 9/2/06.

L0608253: Sample Discrepancy Forms states that not all labels filled out with date and times.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes__X_ No__

Cooler temperature was in many cases below 20C but narratives noted that all samples were received in good
condition. When samples are below the lower EPA limit of 20 C, as long as there is no damage to the samples,
no qualifier is required.

Sample Checklist states that all samples are preserved.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes__X No

B. Holding Times
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VOA) or
extraction and from extraction to analysis).
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Yes__X_ No__

2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days from time of
sample collection).
YesX_ No__

Ill. INSTRUMENT CALIBRATION - GC/MS
A. Initial Calibration
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.05 or >0.01 for poor performers.
Yesx_ No NA__

See the table below for details.

.j fl 1 Dt in'b~iw Ei~ j~e ER lif~ifierajrd
L0609098 8/25/06 14:22 1-3 All in control None
L0609061 8/25/06 14:22 1-4, i RE All in control None
L0609060 8/25/06 14:22 1-2, i RE All in control None
L0608627 8/25/06 14:22 1-9, 2RE, 4RE All in control None
L0608650 8/25/06 14:22 1 All in control None
L0608599 8/25/06 14:22 1-3, 6-10, 2RE, 3RE, 6RE, All in control None

8RE _ _ _ _ _ _

8/25/06 14,22 1-4, 3RE All in control None
[0608649 8/25/06 14:22 ALL All in control None
L0608253 8/10/OS 12:30 ALL All in control None
[0608212 8/10/06 12:30 All All in control ____ one
[0609065 8/25/06 14:22 All All in control ____ one
[0608292 8/10/06 12:30 All All in control ____ one

2a.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for the CCCs.
Yes_-X_- No- NA_
This is a method requirement and indicates that the analytical system is in control.

2b.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for all other
compounds or a linear curve was used.
Yesx_ No NA__

3. The 12 hour system Performance Cheek was performed as required in SW-846.
YesxNo- NA_

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
were met.
Yes-X No__ NA_

The CCVs were analyzed at the proper frequency.

2. The percent difference (%D) limidts of±+ 25% were met.
Yes__NoX_ NA_
See the table below. 7When there are no detections, unless the %D is biased low and so large as to indicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets are not detected.
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j~~~e ~RRF 5W" Qfhi fiers

o~utlilers outliers Added M
[0609061 9/9/06 8:02 1-4 All in control None
[0609060 9/10/06 942 2 RE All in control None
[0608627 9/1/06 855 1-4,9 All in control None

9/8/06 802 4RE All in control None
[0608599 8/30/06 10:59 1,2,3,68,10 All in control None

8/31/F06 9.26 2,3,68 (Res) All in control ___ .None

9/1/06 8:55 7,9 All in control None
______________Dichlorodifluoromethane 34 None, ND
______________Dichlorodifluoromethane 34 None, ND
_____________Dichlorodifluoromethane 28 None, ND
_____________Dichlorodifluoromethane 27.1 None, ND

L0608581 8/26/06 10:55 6RE Dichlorodifluoromethane 27.4 None, ND
L0609050 9/8/06 7.51 iRE Dichlorodifluoromethane 27.1 None, ND

9/8/06 8:02 3RE All in control None
________________ ___________ _____________Dichlorodifluoromethane 27.4 None, ND

L0608253 8/12/06 11.59 1,2,3,7 All in control None
8/14/06 9:55 4,8,9,10 All in control ___ None
8/15/06 8:42 9RE Carbon Tetrachloride 26.3 None, ND

L0608212 8/10/06 15:01 All All in control None
L0608292 8/14/06 9:55 1-9 All in control ___ ___ None
_________________ 8/1 5/06 8:42 1 RE,2RE Carbon Tetrachloride _____ 26.3 None, ND

IV. CC/MS INSTRUMENT PERFORMANCE CHECK
The BFB performance check was injected once at the beginning of each 12-hour period and relative abundance
criteria for the ions were met.
YesX_ No NA__

V. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were within
the required windows.
YesX_ No___ NA__

VI. SURROGATE
Surrogate spikes were analyzed with every sample.
Yes X_ No__

A~nd met the recovery limits defined in the current contract, which are the current laboratory limits.
Yes_ _ No X

8260B: All surrogates are in control.

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and for
every 20 samples or for every matrix whichever is more frequent.
YesX_ No__

8260B: There are 97 field water samples including one leachate. There are 5 MS/MSDs for waters and one
additional reported due to reanalyses for that sample. This meets the QC goals for MS/MSD frequency.

A. The MS and MSD percent recoveries were within the limits defined in the contract, which are the current
laboratory control chart limiits.
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Yes___ No_-X__NA__

The full target list has been spiked. Most MS/MSD recoveries and RPDs are in control. Instances where spike
recoveries are out of limits are shown in the table below. In several instances, the sample amount is 4x the
spike level or greater. In such cases, the recovery cannot realistically be calculated, because the anticipated
normal analytical variability is on the order of the spike level. Thus no qualifiers are added. Only one result
has been qualified due to an elevated recovery, and one result qualified due to a low recovery.

(CUaS3m pi-e mll MSIMSDIRPD Qaier

82608 L0608253 W21-03B 4 Bromodichloromethane 132/126/OK None, ND
______ _____________ ~~~~~~1,2 Dichloroethane 133/01K/01K JS133
______ ______ _____ _______ ______ ______ Tetrachloroethene 0K158.6/OK JS58

L0608510 PMW101 01A 1 Tetrachloroethene 2.82/00K10K None, result > 4x
_____________ _______________________spike level

____L06085811 PMW101-068 1 Chloromethane OK/132/OK None, ND
L0608599 MW-10iB 3 Tetrachloroethene -1 17/-183/OK None, result > 4x

_______ ______________ _________________________ ~~~spike revel
MW-101B 3 (for all the All in control None

_____ _ __ _____ ___ _____ ____ reruns) -

L06086491 1W101-09A 5 bromodichloromethane 125/127/OK None, ND

A. The MSD relative percent differences (RPD) were within the defined contract limits.
YesX_ No NA__
See thekaove table. No qualifiers are added unless the recovery is also out of limits.

A. The MSIMSD were client samples.
YesX_ No -NA__

VI IL LABORATORY CONTROL SAMPLE
A. A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samnples.
Yes X No

B. The LCS percent recoveries were within the limits defined in the contract (the MS limiits are used as a
reference or laboratory-specific limits for this matrix are defined).
Yes NoX_

SO LabSample f ac agt eetd LCI~SI~. Qaiir
[0608517 IRE, 5RE WG220735 Acetone 196/183/OK None, ND

__________ ~~~~~~~~~2-Butanone 156/150/OK None, ND
L0608515 2RE,3RE,4RE WG220735 Acetone 196/183/O1K J[1 96 detections

__________ ~~~~~~~~~2-Butanone 156/150/01K None, ND
L0608553 1-3 WG220789 Chloromethane 132 None, ND
L0608210 4RE WG219826 Acetone 147/151/O1K None, ND

2-Butanone 149/151/OK None, ND
[0608552 3 WG220789 Chloromethane 132 None, ND
[0609052 1RE,2RE WG221777 2-Butanone OK1 38/OK None, ND
[0608581 1,4-6 WG220789 Chloromethane 132 None, ND

_________ _____________ WG220861 Chloromethane 147/138/OK None, ND
_________ ____________ ___________ Vinyl chloride 142/135/OK None, ND

L0608582 1 ER,2TB WG220789 Chloromethane 132 None, ND
L0609050 iRE WG221777 2-Butanone OK1 38/OK None, ND
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L0608554 1,2 WG220789 Chloromethane 132 None, ND
__________ 1RE,2RE WG220861 Chloromethane 147/138/OK None, ND

________ __ ____ ________ _ _____ _______ Vinyl chloride 142/135/OK None, ND
L0608253 9RE WG21991 0 Bromidichloromethane 126 None, ND
L0608292 1RE,2RE WG219910 Bromidichloromethane 126 None, ND

IIX. BLANKS
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes X No-_

B. No blank contamination was found in the Method Blank.
Yes_ No X
Contamination-was observed in the method blanks indicated in the table, below the reporting limit. Whenever
methylene chloride or acetone is detected in associated samples at a level less than lOx the method blank
(corrected for dilution), the result is qualified as UB#, where # is the corrected method blank level. Such results
arc usable as nondetects. Qualifiers added are summarized in the table below. For other targets, the factor used
is 5x.

SDG LbSml ac agt eetd Rsls Qaiir
L0608627 1-4,9 WG221315 1,2,3-Trichlorobenzene .166F None, ND

Hexachlorobutadiene .401 None, ND
L0608650 1 WG221419 Methylene Chloride .488F None, ND
L0608649 3,4,8,9,10,11 WG221419 Methylene chloride .488F UB110.488 detects
L0608599 7, 9 WG221315 1,2,3 Tnichlorobenzene .166F None, ND

Hexachlorobutadiene .401 None, ND
L0608517 i RE, SRE WG220735 Hexachlorobutadiene .256F None, ND

1-5 WG220725 1,2,3 Trichlorobenzene .241F None, ND
1,2,4 Trichlorobenzene .213F None, ND

Methylene Chloride .40SF UBO13.408 detects
Naphthalene .404F None, ND

L0608515 2RE,3RE,4RE WG220735 Hexachlorobutadiene .256F None, ND
1-5 WG220725 1,2,3 Trichlorobenzene .241F None, ND

1,2,4 Trichlorobenzene .213F None, ND
Methylene Chloride .408F UBO13.408 detects

Naphthalene .404F None, ND
L0608552 1,5 WG220725 1,2,3 Trichlorobenzene .241 F None, ND

1,2.4 Trichlorobenzene .213F None, ND
Methylene Chloride 408F UBO.408 detects

_______________ ~~~~~~Naphthalene .404F None, ND
L0609052 1RE,2RE WG221777 Methylene Chloride .508F UBO0SOS detects
L0609050 iRE WG221777 Methylene Chloride .508F7 UBO0.508 detects
L0608509 1,2 WG220725 1,2,3 Trichlorobenzene .241F None, ND

__________ ~~~~~~~~~~1,2,4Trichlorobenzene .213F None, ND
Methylene Chloride .408F U8110.408 detects

Naphthalene .404F None, ND
[0608510 1,4 WG220725 1,2,3 Trichlorobenzene .241F None, ND

1,2,4Trichlorobenzene .213F None, ND
Methylene Chloride .408F None, ND

Naphthalene 404F None, ND
[0608682 1,2 WG221419 Methyle ne CShloride .48SF UBO.488 detects
[0608253 9RE WG21991 0 Methylene Chloride .315 None, ND
10608292 1RE,2RE WG21991 0 mehlen Cloride .315 None, ND
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C. If Field Blanks were identified, no blank contamination was found.
Yes__ NoX
Altogether there were fourteen (14) trip blanks, I rinse blank and 2 equipment blanks. A few qualificrs are
added to samples in the same manner as is done with method blanks.

SiSmOIeigiM fL~abSaifiiple ID. JM M alyte Resultkta -i Qu4Iifibrs
L0608210 TB-080806 L0608210-06 Methylene chloride 663F None, ND

Acetone 3.32F UTB33.32 detects
L0608253 RB-PHASE 1 L0608253-1 0 None None
[0608253 TB-080906 L0608253-07 Methylene chloride .43F None, ND

~~~~~~~ ~ ~~~~~~ ~~Acetone 2.76F None, ND
L0608292 TB-081006 L0608292-04 Methylene chloride .596F None, ND
L0608509 TB-082106 [0608509-02 Methylene chloride 1.20F None, ND
L0608515 TB-082206 L0608515-05 Methylene chloride .93SF None, US from MB
[0608552 TB-082306 L0608552-05 Acetone 4.31 F None, ND

~~~~~~~~~~~~~~Methylene Chloride 1 .19F None, UB from MB
[0608582 ED-i Phase II [0608582-01 Acetone 4.40F None, UB from TB
[0608562 TB-082406 [0608582-07 Acetone 4.12F UTB34.12 Detects

Methylene chloride .982F UTBO.982 Detects
[0608599 TB-082506 L0608599-1 0 Methylene chloride .528F None, ND
[0608627 TB-082806 L0608627-09 Methylene chloride .257F UTB# detects
[0608649 EB-2 Phase II [0608649-01 None None
[0608649 TB-082906 [0608649-11 1,2,3-Trichlorobenzene .1 28F None, ND

Hexachlorobutadiene .285F None, ND
Methylene chloride .347F UTBO.347 detects not

qual from MB
L0608682 TB-083006 L0608682-05 Chloroform .188F None, detects > 5x

Methylene chloride .892F None, ND
[0609052 TB-083106 L0609052-05 Methylene chloride .733F None, detects UB

___ __ _ _ __ ___ _____ __ ___ __ ____I from MB
L0609061 TB-090606 L0609061-04 Toluene .272F UTBO.272 detects

__________ ~~~~~~~~~Methylene chloride .459F None, ND
L0609098 TB-090506 [0609098-03 Methylene chloride .405F None, ND

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. For values
reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for soils). Data are
not qualified for field duplicates as these are evaluated for te total project by the client.
Yes__X_ No NA__

There are 10 samples identifiable as field duplicates. Two of these have names that are different than were
identified by the client. Client sample Phase I DUP I appears to have been reported as sample TTA-1I-DUPI1,
and the sample Phase I DUP2 appears to have been reported as sample TTA-1I-DUP2. We have made that
assumption in the table shown below. All are in control.

8260B\5030B [0608210 TTA-1-DUP1 2 MW 21 OK
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82606\5030B L0608292 TTA-1 DUP2 5 1W21-04A OK
8260B\5030B L0608515 Phase 11 DUPi 4 IWl0l-QiC OK
82606\5030B L0608517 Phase II DUP2 5 PMW101-04A OK
8260B\5030B L0608553 Phase II DUP3 3 IW101-03B OK
8260B\5030B L0608582 Phase II DUP4 6 IW101-04C OK
8260B\5030B L0608599 Phase II DUP5 8 MW1Q1-T OK
8260B\5030B L0608599 Phase II DUP7 9 PMW101-07A I OK
8260B\500 [0608627 Phase II DUP8 8 IW1OI-06B OK
8260B\50308 L0608682 Phase 1I DUP6 4 MW-85 OK

XI. SYSTEM PERFORMANCE
A. The RI~s, chromatograms, tunes and general system performance were acceptable for all instrumnents and
analytical systems.
Yes___ No- NAX
Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met.
YesXNo- NA_

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms
(RIG) were evaluated for all detected compounds.
Yes___ No__ NAx_
Not part of this review level

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each
internal standards quantitation set.
Yes__ No- NAX_
Not part of this review level

XIII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification critenia.
Yes__ No- NAX_
Not part of this review level

XIV. OVERALL ASSESSMENT OF THE CASE
The laboratory has complied with the requested method. Data are ftilly usable after consideration of
qualifiers.
The following is noted:

Chain of Custody/Deliverables:

L0508292: QC and Calibration data was missing in hardcopy and the pdf file. Called the laboratory and the
information was provided as a pdf file.

L0609065: Missing VOA hardcopy; validation performed from pdf.
L06082 12: Missing VOA hardcopy; validation performed from pdf.

The project manager is informed of the following and the chain information is to be updated for the project file.
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L0608599: 1W1IO1-06A was not received but on the chain of custody
L0608515: Narrative states, "One of the 8260 vials of fraction 1W1O1-01B was received broken. There was
sufficient volume remaining."

L0608553: Sample Discrepancy Form states, "Dup3 c/c 1700 = label 1520."

L0609050: The Sample Receipt Formushows "N/A" to the following questions -'Was the pH tested on
preserved water samples'; and 'Were pH ranges acceptable'. All the other SDGs said "Yes"

L0608649: Sample Receipt Form circled Yes and No to' Were samples intact?' The narrative states that they
were intact. The Sample Discrepancy Form states - 08C TOG received broken - another container received.

L0608682: Sample Discrepancy Form: Samples PMW85-01 and MW85 TOG no chain of custody received.
SXS originally received 8/31/06, TO~s received 9/2/06.

L0608253: Sample Discrepancy Forms states that not all labels filled out with date and times.

Sample Condition

Cooler temperature was in many cases below 20C but narratives noted that all samples were received in good
condition. When samples are below the lower EPA limit of 20 C, as long as there is no damage to the samples,
no qualifier is required.

Sample Checklist states that all samples are preserved.

Initial Calibrations:

No qualifications were required for IC.

Continuing Calibrations:

The CCVs were analyzed at the proper frequency. No qualifications were required for CCV.

Surrogates:

826GB: All surrogates are in control.

Matrix Spikes:

826GB: There are 97 field water samples. There are 5 MS/MSDs for waters and one additional reported due to
reanalyses for that sample. This meets the QC goals for MS/MSD frequency.

Most MSIMSD recoveries and RPDs are in control. Instances where spike recoveries are out of limi~tsare
shown in the table within the report. In several instances, the sample amount is 4x the spike level or greater. In
such cases, the recovery cannot realistically be calculated, because the anticipated normal analytical variability
is on the order of the spike level. Thus no qualifiers are added. Only one result has been qualified due to an
elevated recovery, and one result qualified due to a low recovery.

Method Blanks:
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Contamination was observed in the method blanks indicated in the table within the report, below the reporting
limit. Whenever methylene chloride or acetone is detected in associated samples at a level less than lIx the
method blank (corrected for dilution), the result is qualified as UB#, where # is the corrected method blank
level. Such results are usable as nondetects. Qualifiers; added are summarized in the table below. For other
targets, the factor used is 5x.

Field Blanks:

Altogether there were fourteen (14) trip blanks, I rinse blank and 2 equipment blanks. A few qualifiers are
added to samples in the same manner as is done with method blanks.
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ORGANIC DATA QUALITY REVIEW REPORT
GC REPORT FOR carbon dioxide, ethane, methane, and ethene by EPA SOP RSK-175, Metabolic acids
(volatile fatty acids, or VFA) by Laboratory SOP 830-MBA (HIPLC Direct Injection)

RSK-175: L0608210. L0608253. L0608292. L0608509. L0608510. L06085 15. L06085 17. L0608552.
L0608553. L0608554. L0608581. L0608582. L0608599. L0608627. L0608649. L0608650.
L0608682. L0608683. L0609055. L0609057. L0609060. L0609061. L0609098

Metabolic acids: L060821I0. L0608253. L0608292. L0608509. L060851I0. L0608515. L0608517.
*L0608552. L0608553. L0608554. L0608581. L0608582. L0608599. L0608627,
L0608649. L0608650. L0608682. L0608683. L0609055. L0609057. L0609060.
L060906 1. L609098

PROJECT: e2m. Memphis Defense Depot

LABORATORY: Kenmron Environmental Services, Marietta, OH

SAMPLE MATRIX: Water

SAMPLING DATE (MonthlYear): August. September. 2006

NO. OF SAMPLES: Metabolic acids - 98 waters (including 1 rinse blank and 2 equipment blanks): RSK-
175 - 98 waters (including 1 rinse blank and 2 equipment blanks)

ANALYSES REQUESTED: Metabolic Acids/Volatile Fatty Acids Method SOP 830-MBA: EPA SOP
RSK- 175

SAMPLE NO.: Attached

DATA REVIEWER: Sammy and John Huntington. Gateway Enterurises

QA REVIEWER: Diane Short & Associates. Inc.. INITIALS/DATE:__

Telephone Logs included Yes__ No X

Contractual Violations Yes__ No X

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 1999 (SOP),
the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical Methods Third Edition, (SW-
846), current updates, and the project-specific methods have been referenced by the reviewer to perform this
data validation review. The EPA qualifiers have been expanded to include a descriptor code and value to
define QC violations and their values, per the approval of the Project Manager. The review has been tasked
for Ldvel Ill review of all calibrations, holding times, and QC for all samples.
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I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or inthe project
contract.
Yes NoX_

The hardcopy data did not include any data for method 830-MBA. The laboratory had also submitted pdf
files of the results, and these files did include the 830-MBA results. In the interests of efficiency, the
validation was conducted on these rather than requesting that the hardcopies be completed for this analysis.
If the client requires the hardcopy, the laboratory can provide them.

For one SDG, L0608292, the pdfs received did not include data for several of the analyses, including the
830-MBA, RSK-175, and 8260. The laboratory was contacted and the missing data provided to us by pdf.

These missing data appear to be due to internal systems errors associated with the report generation system
used by the laboratory. However, the pdf files provided are text-searchable and very complete with the
exception noted above. They also include the raw chromatographic data, not required for this project.

Note: This is a Level III Report.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes NoX_
Please see the notes above under Deliverables.

III. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction and
from extraction to analysis.)
Yes __X__ No__

Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic acids.
The normal holding time for the 8015B method is 14 days for preserved water samples. Metabolic acid

holding times were all within 14 days. The project manager has verified that no holding time is established
for these compounds.

RSK-175: All samples were prepared within 14 days. The samples included analysis for carbon dioxide, so
they were not acid-preserved (pH is provided on the run logs). However, the method does not stipulate a
change of holding time if the samples are not preserved. Therefore, no qualifiers are added to the sample
results if they are obtained within 14 days of sampling.

B. The Clean Water Act (40 CFRI136) or method holding times were met for all analyses (Time of sample
receipt to time of extraction and from extraction to analysis.)
Yes _XNo__

See note above.

C. All chains of custody are complete with signatures and dates.
Yes _ NoX_
The project manager is informed of the following. Chains are to be updated for the project record.
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L0609057: Has two Sample Receipt Forms. The one for cooler 0081 is incomplete, only answering threc
of the questions. The second form for coolers 89, 115 and 71 is complete and states that the all sample
containers were not intact. The Sample Discrepancy Form states that PMW9202 I of 3 RSK received
broken.

L0609055: Sample Receipt formi is incomplete for cooler 008 1, only answering three of the questions.

L0608599: LWIOI-06A was not received but on the chain of custody. MWI0I-B for metabolic acids, the
lid was broken on the container. Use the MS container for the parent sample and MSD container for both
MS and MSD samples.

L0608599: LWIO 1-06A was not received but on the chain of custody

L0608553: Sample Discrepancy Form states, "Dup3 C/C 1700 = label 1520."

L0609050: The Sample Receipt Form shows "N/A" to the following questions - 'Was the pH- tested on
preserved water samples?'; and 'Were pH ranges acceptable?' All the other SDGs said "Yes".

L0608649: Sample Receipt Form circled Yes and No to 'Were samples intact?' The narrative states that
they were intact. The Sample Discrepancy Form states - 08C TOG received broken - another container
received.

L0608682: Sample Discrepancy Form: Samples PMW85-01 and MW85 TOG no chain of custody

received. SXS originally received 8/31/06, TO~s received 9/2/06.

L0608253: Sample Discrepancy Forms states that not all labels filled out with date and times.

B. Samples were received at the proper temperature and preseration.
Yesx No_

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUiNG CALIBRATION (CC)
VERIFICATION
A. The GC standards were analyzed at the required frequency (every 72 hours at a minimum).
Yes__xNo__

B. The chromatographic resolution and separation criteria were met.
YesXNo__

C. The suggested columns were used and the EQLs were met.
Yesx__No__

D. Calibration factors for IC met the 20% RSD limit or the regression curves were prepared with a
correlation coefficient (r) greater than 0.99, per SW-846, Method 800GB.
Yes__XNo__

E. %D's for Continuing Calibration Factors and retention times (RT) were within the 25% Limits.
Yes __NoX_
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All CCVs met method and validation limits with the exception of those for RSK-175, carbon dioxide
analyte. There is a general tendency for this compound to be out of acceptance limits. Qualifiers were
added to associated data as JC#, where # is the CCV %D observed. Such results may be biased due to
calibration drift. The 'o' field designates the opening calibration and the 'e field designates the closing
calibration.

Isle MM Its Pr4~~~~~~~~01 I J3er

L0609057 9/12/06 10:59 1-4 X Carbon Dioxide 27.7 From close
9/12/06 12:10 - X Carbon Dioxide 50.3 JC50.3

L0609055 9/12/06 831 1-4 X - Carbon Dioxide 52.4 JC5O.4
9/12/06 10:59 - X Carbon Dioxide 27.7 From open
9/12/06 10:59 4RE X - Carbon Dioxide 27.7 JC27.7

L0608517 8/29/06 12.12 1 X - Carbon Dioxide 29.4 From Close
8/29/06 14:11 - X Carbon Dioxide 35.4 1 JC35.4
8/29/06 14:11 2-5 X Carbon Dioxide 35.4 From Close
8/29/06 15:40 - X Carbon Dioxide 43.9 JC43.9
8/31/06 12,39 1RE,3RE,5RE X - Carbon Dioxide 27.7 From Close
8/31/06 15:03 - X Carbon Dioxide 39.2 JC39.2

L0O608515 8/28/06 16:41 1 X Carbon Dioxide OK -From Close
8/28/06 17:37 X Carbon Dioxide 33.2 JC33.2
8/29/06 12:12 2-4 X - Carbon Dioxide 29.4 From Close
8/29/06 14:11 _ ____ X Carbon Dioxide 35.4 JC35.4

L0608599 8/31/06 15:03 1 X Carbon Dioxide 39.2 From Close
8/31/06 17:44 - X ICarbon Dioxide 51.1 JC51.1

9/1/06 9:15 2,3 X - Carbon Dioxide OK None
9/1/06 11:34 X Carbon Dioxide 50.0 2C50
8 1.06 11:34 7-9 X - Carbon Dioxide 50.0 From Close
9/1/06 12:58 - Carbon Dioxide 58.4 JC58.4
9/8/06 14:59 8RE,91RE X - Carbon Dioxide OK None
9/8/06 16:32 X Carbon Dioxide 33.2 JC33.2

L0608650 9/7/06 14:27 1 X - Carbon Dioxide 50.4 From Close
9/7/06 16:30 - Carbon Dioxide 50 7 JC5O.7

L0608627 9/1/06 11:34 1 X I Carbon Dioxide 50.0 From Close
9/1/06 12:58 - Carbon Dioxide 58.4 JC58.4

_________ 9/1/06 12:58 2-6 X Carbon Dioxide 58.4 JC58.4
_________ 9/1/06 15:11 - Carbon Dioxide 25.8 From Open
_________ 9/1/06 15:11 7,8 X Carbon Dioxide 25.8 JC25.8
_________ 9/1/06 16:36 X Carbon Dioxide OK None
_________ 9/6/06 13:03 1RE,6RE X - Carbon Dioxide OK None
_________ 9/6/06 15:36 X Carbon Dioxide OK None

L0-608553 8/29/06 16:57 1-3 X - Carbon Dioxide 27.2 From Close
__________ 8/29/06 18:07 X 7 Carbon Dioxide 30.2 JC30.2
_________ 8/31/06 12:39 3RE X Carbon Dioxide 27.7 From Close
_________ 8/31/06 15:03 X Carbon Dioxide 39.2 JC39.2

L0608683 9/8/06 16:32 1-4 7 Carbon Dioxide 33.2 From Close
_________ 9/8/06 18:11 - Carbon Dioxide 45.7 JC45.7

L0608552 8/29/06 15:40 1-4 7 - Carbon Dioxide 43.9 JC43.9
_________ 829/06 16:57 - Carbon Dioxide 27.2 From Open

L0608210 8/21/06 14:47 1-3 7 Carbon Dioxide 25.6 From Close
_________ 8/21/06 15:47 - Carbon Dioxide 26.3 JC26.3
_________ 8/21/06 15:47 4,5 7- I Carbon Dioxide 26.3 From Close
_________ 8/21/06 16:44 X Carbon Dioxide 30.8 JC30.8

L0608253 8/21/06 15:47 1 7X abn ixd 26.~3 Fo /s
_________ 8/21/06 16:44 X Carbon Dioxide 30. JC30.8
_________ 8/21/06 16:44 2-6 7. - CroDixde 30.8 From C/ose
_________ 8/21/06 17:40 X Carbon Dioxide 53.6 JC53.6

e2mGClI 106 Page 4ofl13



9.4 1 53 0

SDG CCV Data Lab Sample 0 C Results %D Qualifiers
__________ __ _______ _________ outliers Added

_________ 8121/06 17:40 8 X - Carbon Dioxide 53.6 JC53.6
8/21/06 18:36 - X Carbon Dioxide 42.0 From Open
8/2 1106 18:36 9 X - Carbon Dioxide 42.0 From Close

_________ 8/21106 19:18 - X Carbon Dioxide 48.6 JC48&6
_________ 8/22/06 11:15 10 X - Carbon Dioxide OK From Close

8/22/06 13:25 - X Carbon Dioxide 46.3 JC46.3
[0608682 9/7/06 14:27 1,2 X - Carbon Dioxide 50.4 From Close

9/7/06 16:30 _______ X Carbon Dioxide 50.7 JC50.7
9/8/06 16:32 3,4 X - Carbon Dioxide 33.2 From Close
9/8/06 18:11 - X Carbon Dioxide 45.7 JC45.7

L06-09060 _______________ALL IN CONTROL ______ None
L0609061 9/13/06 13:46 1-3 X - Carbon Dioxide OK None

9/13/06 15:06 - X Carbon Dioxide 41.0 JC41.0
9/14/06 12:12 IRE X - ALL IN CONTROL OK None

_________ 9/14/06 14:23 - X ALL IN CONTROL OK None
L0609098 9/13/06 13:46 1-2 1X - Carbon Dioxide OK None

_________ 9/13/06 15:06 _______ X Carbon Dioxide 41.0 JC41.0
_________ 9/14/06 12:12 iRE X - ALL IN CONTROL OK None
_________ 9/14/06 14:23 - X ALL IN CONTROL OK None

70-608510 8/28/06 16:41 1-4 X Carbon Dioxide 33.2 JC33.2
8/28/06 17:37 - X Carbon Dioxide OK From Open

[-0608554 8/29/06 16:57 1,2 X Carbon Dioxide 27 From C/ose
8/29/06 18:07 - X Carbon Dioxide 80.2 JC80.2

[0608509 _____________X - ALL IN CONTROL OK None
__________ - X ALL IN CONTROL OK None

L0608649 9/1/06 15:11 2 X - Carbon Dioxide 25 8 JC25.8
9/1 /06 16:36 - X ICarbon Dioxide OK None

_________ 9/6/06 15:35 1,3-5 X Carbon Dioxide OK None
_________ 9/6/06 16:57 - X Carbon Dioxide 48.9 JC48&9
_________ 9/7/06 14:27 10 X - Carbon Dioxide 50.4 From Close

9/7/06 16:30 - X Carbon Dioxide 50.7 JC50.7
[0608582 8/31/06 15:03 1-6 X - Carbon Dioxide 39.2 From Close

8/31/06 17:44 - X Carbon Dioxide 51.1 JC5I.1
[0608561 8/29/06 18:07 1 X - Carbon Dioxide 3.Fom Close

_________ 8/29/06 19:17 - X Carbon Dioxide 41.3 JC41,3
8/27/06 15:03 4-6 X - Carbon Dioxide 39.2 From Close

_________ 8/27/006 17:44 X Carbon Dioxde 51.1 JC5 1. 1
9/1/6 9:15 5R X - abon Dioxid KNone

_________ 9/1/106 11:34 - X Carbon Dioxide 50.0 JC5O.0

V. BLANKS
A. Laboratory blanks
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten
samples, whichever is more frequent.
YesXNo-_

2. No blank contamination was found in the method blank.
Yes No _X_

Method blank detections are observed for methane in several RSK-l175 blanks. Where associated samples
have detections less than Sx the method blank level, they are qualified as UB#, where # is the method blank
level corrected for dilution. Such results are usable as non-detects.
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S WHYLa Sape at ch Ta05rg eItsD DetIect ed Rsls Qaiir
L0609057 1-4 WG222022 Methane .255 UB#
L0609055 1-4 WG222022 Methane .255 UB#

__________ 4RE WG222175 Methane .283 UB#

L0608210 1-5 WG220393 Methane .297 UB# < Sx
L0608253 1-4, 8,9 WG220393 Methane .297 UB# < Sx
L0608292 2 WG220393- Methane 297 UB# < 5x
L0609060 1,2 WG222175 Methane .283 UB#
L0609061 1-3 WG222175 Methane .283 UB#

L0609098 1,2 WG222175 Methane .283 UB#

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes No- NA-X

Not a part of this level of review.

B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes NoX NA__

The rinse and equipment blanks are free of contamination with the exception of carbon dioxide in one
sample. The level of this compound is much too low to be significant compared to the result observed in the
associated samples, so no qualifiers have been added.

830 MBA L0608253 RB-PHASE 1 L0608253-10 None None
L0608582 EB-1 Phase IL L0608582-01 None None
L0608649 EB-2 Phase IL L0608649-01 None None

RSK175 L0608253 RB-PHASE 1 L0608253-10 None None
Carbon 200F None, > 5x

L0608582 EB-lI Phase II L0608582-0l Dioxide
________L0608649 EB-2 Phase II L0608649-0l None _ ____ None

VI. MATRIX SPIKE/MA&TRIX SPIKE DUPLICATE (MSIMSD)
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for every
analyses performed for every 20 samples or for every matrix whichever is more frequent.
YesX__No.

RSK-175: There are 5MS/MSDs
Metabolic acids: There are 5 MSIMSDs.
This is a sufficient frequency of MS/MSDs to meet the requirements.

B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or in
the contract.
Yes NoX
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See the table below.

Metabolic acids:
Although there are a number of outliers as shown in the table below, most are elevated recoveries associated
with non-detects in the parent sample. Such results are not qualified since the bias would not interfere with
the ability to detect the analtye. In one case, pyruvic acid is recovered low and the parent is qualified as
JS#, where ft is the recovery. This result could be biased low approximately proportional to the recovery
observed.

RSK-175:
The table below shows the outliers observed. We note that in the data associated with MW-1018, the MS
spike amount is 2.5 x the level reported to have been spiked in the MSD. The observed concentration of
each analyte, however, is very close to that observed in the MSD. Although no comment is made in the
Case Narrative about this fact, it is suggestive that the MS spike amount used to calculate the recovery is not
correct. We recommend that the project manager request the laboratory to review their records to determine
if this can be established. The apparent low recoveries result in a qualifier in the parent sample of JS#,
where ft is the low recovery observed. If the laboratory could establish that the spike level was incorrectly
entered, the recoveries may be in control and the qualifiers could be reversed.

All other outliers are associated with carbon dioxide, which is present in the parent samples at levels well in
excess of 4x the spike. When this occurs, the expected nornal analytical variability is similar to the spike
level and calculated recoveries are not meaningful, nor are they indicators of bias. In these cases, no
qualifiers are added.

Sampe I

830- L0608253 1W21-03B 4 Propionec Acid 140/OK/31.4 None, ND
MBA

L0608510 PMW101 OIA 1 PyruvicAcid 41.3/42/2/OK JS41.3
_______ ________ ~~~~~~Lactic Acid OK/133/OK None, ND

_______ ~~~~~~~~~~Acetic Acid OK/1139/OK None, ND

L0608581 PMWI1O-06B 1 Pyruvic Acid 01K/142/OK None, ND
____________ ~~Lactic Acid 153/164/OK None, ND

_______ ~~~~~~~~~~Acetic Acid 374/372/OK None, ND

L0608599 MW-10IB 3 Pyruvic Acid 132/133/OK None, ND
t ~~~~~~~~~~~ ~~Lactic Acid 146/148/OK None, ND

_____________ ~~Acetic Acid 147/146/OK None, ND
____L0608649 WIW11-09A '5 Pyruvic Acid 159/154/OK None, ND

_______ ________ _____________Lactic Acid 156/153/OK None, ND

_______ ________ _____________Acetic Acid 326/314/OK None, ND

RSK17 L0608253 1W21-03B 4 Carbon Dioxide OK/156/OK None, sample > 4x
5 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _sp ike

L06085 10 PMWI01-01A 1 Carbon Dioxide 46.4/184/OK None, sample > 4x
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _sp ik e
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L06085Sl PMWI01-06B 1 Carbon Dioxide 27.5/OK/OK None, sample > 4x
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _sp ik e

____L0608599 MW-10IB 3 Methane 38.5/OK/OK JS38.5
_______ ~~~~~~ ~ ~~~~Ethene 39.2/OK/OK JS39.2

_______ ________ ____________ Ethane 39.0/OK/OK JS39.0
L06086491 1WI01-09A 5 Carbon Dioxide 166/177/OK None, sample> 4

I___ _ I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ sp ik e

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory limits.
Yes __X_No __

D. The MS/MSD were client samples.
YesX_ No__

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD) A. Laboratory Control
Sample (LCS) and LCS duplicate were analyzed for every analyses performed and for every 20 samples or
for every matrix whichever is more frequent.
Yes _X__No__

B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the contract.
Yes NoX_

Metabolic acids: All LCS recoveries are in control.
RSK-175: All but one of the LCS recoveries are in control. As shown below, carbon dioxide is recovered
low in one LCS, although in control in the LCSD. The result is qualified as JL37.9D40.6 for associated
samples, where the 1J40.6 reflects the out of limits RPD resulting from the fact that the LCS is out of control
but the LCS is in control. This result impacts only one sample.

L0609098 IRE WG222293 Carbon Dioxide I37.9/OK/40.6 IJL37.9D40.6

VIII. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes No NA_-X_

RSK-175: Surrogates are not used for this analysis.

Metabolic Acids: Surrogates are not used for this analysis.

B. And met the recovery limits defined in the current contract. If recovery limits were exceeded, the sample
was re-extracted and re-analyzed.
Yes NoX NAX

C. INTERNAL STANDARDS
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The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
within the required windows. Note: Internal standards are not required for OC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GCMS
methods.
Yes___ No___NAX_

RSK-175: Internal standards are not used for this analysis.

Metabolic acids: Internal standards are not used for this analysis.

tX. FIELD QC
If Field Duplicates or Performance Cheek Compounds were identified, they met the RPD or
recovery criteria for the project.
Yes xNo NA__

There are 10 samples identifiable as field duplicates. Two of these have names that are different than were
identified by the client. Client sample Phase 1 DUP I appears to have been reported as sample TTA-1I-
DUPI1, and the sample Phase 1 DUP2 appears to have been reported as sample TTA-I1-DUP2. We have
made that assumption in the table shown below. All are in control.

Methd ~'S'~ Cllnt'Samji&,vtLbt 6Prnt Osrvto
~~~Otfi SDG~amfC Sapl

830-MBA L060851 Phase II DUP I 4 IWl0l-GIC OK
5

830-MBA L060851 Phase IL DUP2 5 PMWI0I-04A OK
____ ___ ____ ___ 7

830-MBA L060855 Phase II DUP3 3 1I011-03B OK
___ __ __ ___ __ _ 1 3

830-MBA L060858 Phase LI DUP4 6 IWI01-04C OK
____ ___ ____ ___ 2

830-MBA L060859 Phase 1I DUP5 8 MW-1OIT OK
____ ___ ___ ___ 9 _ _ _ _ _ _ _ _ _

830-MBA L060859 Phase II DUP7 9 PMW I1OI-07A OK
9

830-MBA L060862 Phase II DUPS 8 IW1O1-0613 OK
7

830-MBA L060868 Phase II DUP6 4 MW-85 OK
2

830-MBA L060821 TTA-1-DUPI 2 MW-21? OK
0

830-MBA L060829 TTA-I-DUP2 5 1W21-04A? OK
2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

R-kSKI175\5021 L060851 Phase 1I DUPI1 4 IWIOI - I C OK
5 _ _ _ _ _ _ _ _ _ _

RSK175\5021 L060851 Phase LI DUP2 5 PMWIO1-04A OK
____ ___ ___ ___ 7 _ _ _ _ _ _ _ _ _

~RSK175S\5021 L060855 IPhaseU DUP3 3 1IW11-03B OK
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119M~Pehod ~,lient Sample La t r tin

ID~~I

___ ___ ___ ___ ___ 3

RSK17S\5021 L060858 Phase IL DUP4 6 1WI1O-04C OK
____ ___ ___ ___ 2

RSK17S\5021 L060859 Phase IL DUP5 8 MWIOI-T OK
9

RSK175\5021 L060859 Phase 11 DUP7 9 PMW1Ol0 -07A OK
,9

RSK17S\5021 L060862 Phase II DUP8 8 1IW11-06B OK
____ ___ ____ ___ 7

RSK17S\5021 L060868 Phase 11 DUP6 4 MW-85 OK
2

RSKI75\5021 L060821 TTA-1-IJUPL 2 MW-21? OK
0

RSK175\5021 L060829 TTA-I-DUP2 5 lW2l-04A? OK
2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

X. COMPOUND IDENTIFICATION
A. All raw data chromatogranms and data system printouts were evaluated for all detected compounds and
the identification is accurate.
Yes No NAX_

Not applicable to this level of data validation.

B. Retention time limits or peak pattern identifications are met.
Yes No___ NAX_

Not applicable to this level of data validation.

C. If two column or two detector confirmation was performied, the value of the confirmation was within
25%D of the quantitation value for results > 5 x RL. If the laboratory has flagged data 'COL' for %D >
40%, a JP qualifier has been added for low level results. For values below (S x RL), the difference is not
considered to impact the precision of the data.
Yes_ No NAX

Not applicable to this level of data validation.

Xi. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes No NA X

Not applicable to this level of data validation.

B. The chromatogramis and general system performance were acceptable for all instruments and analytical
systems.
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Yes___ No __ NAX_

Not applicable to this level of data validation.

XII. OVERALL ASSESSMENT OF THlE CASE

The method criteria have been met and the quality of the data, as qualified, is considered fuily acceptable
and usable. The following is noted:

Chain of Custody and Deliverables:

This is a Level III Report.

The hardcopy data did not include any data for method 830-MBA. The laboratory had also submitted pdf
files of the results, and these files did include the 830-MBA results. In the interests of efficiency, the
validation was conducted on these rather than requesting that the hardcopies be completed for this analysts.

For one SDG, L0608292, the pdfs received did not include data for several of the analyses, including the
830-M4BA, RSK-175, and 8260. The laboratory was contacted and the missing data provided to us by pdf.

These mnissing data appear to be due to internal systems errors associated with the report generation system
used by the laboratory. However, the pdf files provided are text-searchable and very complete with the
exception noted above. They also include the raw chromatographic data, not required for this project.

L0609057: Has two Sample Receipt Forms. The one for cooler 0081 is incomplete, only answering three
of the questions. The second form for coolers 89, 115 and 71 is complete and states that the all sample
containers were not intact. The Sample Discrepancy Form states that PMW9202 1 of 3 RSK received
broken.

L0609055: Sample Receipt form is incomplete for cooler 008 1, only answering three of the questions.

L0608599: IWlI l-06A was not received but on the chain of custody. MW I01 -B for metabolic acids, the
lid was broken on the container. Use the MS container for the parent sample and MSD container for both
MS and MSD samples.

L0608599: 1IW11-06A was not received but on the chain of custody

L0608553: Sample Discrepancy Form states, "Dup3 C/C 1700 = label 1520."

L0609050: The Sample Receipt Form shows "N/A" to the following questions -' Was the pH tested on

preserved water samples'; and 'Were pH ranges acceptable'. All the other SDGs said "Yes".

L0608649: Sample Receipt Form circled Yes and No to 'Were samples intact?' The narrative states that
they were intact. The Sample Discrepancy Form states - 08C TOC received broken - another container
received.
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L0608682: Sample Discrepancy Form: Samples PMW85-01 and MW85 TOC no chain of custody
received. SXS originally received 8/31/06, TOCs received 9/2/06.

L0608253: Sample Discrepancy Forms states that not all labels filled out with date and times.

Continuin2 Calibration:

All CCVs met method and validation limits with the exception of those for RSK-175, carbon dioxide
analyte. There is a general tendency for this compound to be out of acceptance limits. Qualifiers were
added to associated data as JC#, where fi is the CCV %D observed. Such results may be biased due to
calibration drift.

Method Blanks:

Method blank detections are observed for methane in several RSK-175 blanks. Where associated samples
have detections less than 5x the method blank level, they are qualified as UB#, where # is the method blank
level corrected for dilution. Such results are usable as non-detects.

Field Blanks:

The rinse and equipment blanks are free of contamination with the exception of carbon dioxide in one
sample. The level of this compound is much too low to be significant compared to the result observed in the
associated samples, so no qualifiers have been added.

LCS Recoveries:

Metabolic acids: All LCS recoveries are in control.
RSK-175: All but one of the LCS recoveries are in control. As shown below, carbon dioxide is recovered
low in one LCS, although in control in the LCSD. The result is qualified as JL37.9D40.6 for associated
samples, where the 040.6 reflects the out of limits RPD resulting from the fact that the LCS is out of control
but the LCS is in control. This result impacts only one sample.

MS/MSD Recoveries:

RSK-175: There areS MS/MSDs
Metabolic acids: There are 5 MSIMSDs.
This is a sufficient frequency of MS/MSDs to meet the requirements.

Metabolic acids:
Although there are a number of outliers as shown in the table within the report, most are elevated recoveries
associated with non-detects in the parent sample. Such results are not qualified since the bias would not
interfere with the ability to detect the analtye. In one case, pyruvic acid is recovered low and the parent is
qualified as JS#, where # is the recovery. This result could be biased low approximately proportional to the
recovery observed.

RSK- 1 75:
The table within the report shows the outliers observed. We note that in the data associated with MW-
1 0 18, the MS spike amount is 2.5 x the level reported to have been spiked in the MSD. The observed
concentration of each analyte, however, is very close to that observed in the MSD. Although no comment is
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made in the Case Narrative about this fact, it is suggestive that the MS spike amount used to calculate the
recovery is not correct. We recommend that the project manager request the laboratory to review their
records to determine if this can be established. The apparent low recoveries result in a qualifier in the
parent sample of JS#, where # is the low recovery observed. If the laboratory could establish that the spike
level was incorrectly entered, the recoveries may be in control and the qualifiers could be reversed.

All other outliers are associated with carbon dioxide, which is present in the parent samples at levels well in
excess of 4x the spike. When this occurs, the expected normal analytical variability is similar to the spike
level and calculated recoveries are not meaningful, nor are they indicators of bias. In these cases, no
qualifiers are added.

Field Duplicates:

There are 10 samples identifiable as field duplicates. Two of these have names that are different than were
identified by the client. Client sample Phase I DJUP I appears to have been reported as sample TTA-l-
DUP I, and the sample Phase 1 DUP2 appears to have been reported as sample TTA-1I-DUP2. We have
made that assumption in the table within the report. All are in control.
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INORGANIC DATA QUALITY REVIEW REPORT

METALS BY ICP SW-846 METHOD 6010B and Mercury

SDG: L060-8210.,-8253. -8292. -8509.,-8510.,-8515, -8517.,-8552. -8553. -8554. -8581.,-8582. -8599.-
8627. -8649. -8650. -8682. -8683. -9049. -9052. -9055. -9059. -9060. -9061. -9066. -9098

PROJECT: Memphis Site: for e2m

LABORATORY: Kemron Laboratories. Marietta. OH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 8,~9/0

ANALYSES REQUESTED: SW-846 Method 6010 (ICP). 9030 Sulfide. 9056 (IC) Bromide. Chloride.

Nitrate. Nitrite. Sulfate. 9060 Total Organic Carbon: MCAWW Method 310.2 Alkalinit

NO. OF SAMPLES: 97 Total Water, 8 Dissolved Water. 106 Wet Chemistr

SAMPLE NO: See attached results forms

DATA REVIEWER: William Bermn

OA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _ ___

Telephone Logs included Yes___ No _X-

Contractual Violations Yes___ No _X

The project Sampling and Analysis Plan (SAP), the EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Review, 2002 and the SW-846 and MCAWW Methods have been referenced by
the reviewer to perform this data validation review. The EPA qualifiers have been expanded to include a
descriptor code and value to define QC violations and their v'alues, per the approval of the Project Manager.
Per the Scope of Work, the review includes validation of all calibrations, chains of custody (for sample
holding time and preservation only), and QC forms referencing the above documents.
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1. DELIVERABLES
All deliverables were present as specified in the Statement of Work or project contract.
Yesx_ No__
The following is noted for clarification:
The packages contained 97 total waters, 8 dissolved waters, and 106 wet chemistry samples analyzed for
3 project-specific ICP metals and 8 wet chemistry parameters. There were also 3 field blanks. Per the
contract, all packages were reviewed for holding time, summary QC and calibration (Level III). No raw
data were required for review, nor were raw data required for submission. Two SDG's (L0608581 and
L0608582) were fuirther evaluated for calibration blank results.

For the wet chemistry, only the IC analyses had ICV/CCV results reported in sumnmaries; there were no
calibration blanks reported for the IC. All other wet chemistry analyses were missing both CV and CB
QC summaries. None of the packages contained raw data to allow for evaluation of the missing CV/CB
data and none of them contained raw data to allow for evaluation of the various instrument initial
calibrations (e.g. no calibration curves were provided).

SIJG's L0608253 and L0608292 were each missing the metals QC sumnmary information. The laboratory
was contacted and provided the missing data as pdf resubs.

SDG L0609055 was missing the TOC QC summary information. The reviewer located it in another SDG
(L0609049) and used that to complete the validation.

SDG's L0608253 had a metals double QC set and L0608581 had an IC double QC set. SDG L0608682
had a TOC double QC set. SDG's L0609059 and L0609060 each had two sets of ICP runs reported.

II. CALIBRATIONS
A. All initial instrument calibrations were performed as defined in the contract or Statement of Work
(SOW). All correlation coefficients of the 3 point curve were > 0.995.
Yes__ No_ NA__X
No raw data were required to evaluate this requirement.

B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards were
analyzed at the required frequency.
Yes__X_ No__
Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were
met for client samples for ICP and IC. This information was not provided for the rest of the analyses and
could not be evaluated for them.

C. And the ICV and CCV standard percent recovery results were within the required control limits of 90
- 11I0% (Mercury 80 - 120%).
Yes__X_- No-
The requirements were met for client samples for ICP and IC (IC used percent difference). This
information was not required for the rest of the analyses and was not evaluated for them.

III. CREWL STANDARDS
The 2 x CRDL standards were analyzed as required in the SOW.
Yes __No_ NA X
Not required.
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IV. BLANKS
Note: the highcst blank associated with any particular analyte is used for the qualification process and is
the value entered after the 'B' blank descriptor.

A. The initial calibration blanks (1GB) and continuing calibration blanks (CCB) were analyzed at the
required frequency.
Yesx_ No_ NA__
Sequencing was not required, but sufficient calibration blanks were present to verify' that the frequencies
were met for client samples for LCP. This infonnation was not required for the rest of the analyses and
was not evaluated for them.

B. And the 1GB and CCB results were within the required control limits.
Yes X No_ NA_
Per the review of the ICP data, there were as some blank analyte detects reported in the calibration
blanks, but all client data were either non-detect or much greater than the contamination, so client data
overall are not significantly impacted.

C. And all analytes in the Leach Blank were less than the CRDL, or less than 2x the instrument detection
limit (IDL), whichever is lower.
Yes_ No_ NA X
No TCLP analysis was performed.

V. PREPARATION BLANKS
A. Preparation blanks were prepared and analyzed at the required frequency.
Yes X No__

B. And all analytes in the preparation blank were less than the CRDL, or less than the instmument
detection limit (LDL), whichever is lower.
Yes No__X
There were some blank analyte detects reported in the preparation blanks, but all client data were either
non-detect or much greater than the contamination, so client data overall are not significantly impacted.

C. Field, trip, decon rinse or other field blanks are contained and identified in the package.
Yes _X_ No__ NA__

D. And the reported results are less than the CRDL or less than the LDL, whichever is lower.
Yes __NoX NA_
Analytes were founid in thxe field blanks at levels requiring qualification for the following parameters.

SDG SAMPLE ID ANALYTE QUALIFICATION

L0608253 All detects <5x .940 mg/I Total Organic Carbon UFB.94

L0608649 All detects <5x 9.9 mg/] Alkalinity UFB9.9
__________All detects <5x 1.1I mg/I Total Organic Carbon UFBI.1
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Analytes reported as contaminants in the field blank are qualified UFB# in the affected samples, where#
is the value of the blank corrected to the units of the sample. Sample detects whose values are less than
5x blank are qualified UFB and are fully usable as undetected values at that level. See the summary table
at the end of this report.

VIA. LCP INTERFERENCE CHECK SAMPLE
A. The Interference Check Sample (ICS) was analyzed as required in the SOW or contract.
Yesx No__ NA_

B. And the ICS percent recovery results were reported for all required ICS analytes and were within
required control limits of 80% to 120%.
Yesx_ No_ NA_

C. ICP analysis results for anadytes not required to be present in a given ICS standard were within
acceptable limits.
Yes No NA X
Not requested by client and data not provided by laboratory.

VIB. INTER-ELEMENT CORRECTION FACTORS
The Interelement Correction Factors are included and complete for all possible interferent analytes.
Yes No NA X
Review of poss-ible other contaminants was not requested by the client.

VII. SPIKE SAMPLE RECOVERY
A. A matrix (pre-digestion) spike sample was analyzed for each digestion group and/or matrix or as
required in the SOW.

Yes _ Nox_
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

The laboratory ran variously either matrix duplicates or MS/MSD samples or both or neither.

B. And the Matrix spike percent recoveries were within the required control limits of 75 - 125%.
Yes _NoX NA_
The fo-llowing SD-Gs had-matrix spike results that resulted in sample qualification.

SDG SAMPLE ID ANALYTE . .QUALIFICATION

L0608253 All Total Organic Carbon JS7O

L0608649 All Total Organic Carbon JS73

The samples were qualified JS#, where the # is the percent recovery of that particular analyte. A low
matrix spike recovery indicates a possible low bias to the reported result.
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B. A Post-digest spike was analyzed if required.
YesXNo_ NA__

C. The MS/MSD samples included client samples
Yes X No NA_
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

There were at least 5 client samples reported for metals MS/MSD samples and at least 6 client samples
reported for wet chemistry MS/MSD samples.

VIII. DUPLICATES
A. Matrix (pre-digestion) duplicate samples were analyzed at the required frequency
Yes _XNo__
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

The laboratory ran variously either matrix duplicates or MS/MSD samples or both.

B. And the Matrix duplicate relative percent differences (RPD) were within the required control limits
(Water 20%, Soil 35%) or the RL limits were met if the duplicate values are <S5 x RL. If the either one of
the duplicate results are < 5 X RL, the RPD is not used. The QC limit used is the difference between the
original and the duplicate results (± the RL) for water and (± 2X the RL) for soils.
Yes X No -_NA_ _

IX. LABORATORY CONTROL SAMPLE
A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes X No__
The laboratory also ran an LCS duplicate at times.

B. And LCS recoveries were within the required control limits of SO to 120%.
Yes X No-_

X. MSA RESULTS AND GRAPHITE FURNACE ANALYSIS (GFAA)
Duplicate injections were performed for all analyses and the RSDs were less than 20% for all reported
results. (Method of Standard Additions (MSA) requires only a single injection).
Yes No__ NAX
Graphite furnace was not done.

XI. ICP SERIAL DILUTION
A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations are
greater than 50 x IDL.
Yes XNo NA
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).
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The laboratory sometimes reported serial dilution results and sometimes did not.

B. And the percent difference criteria of + 10 % have been met.
Yes No _XNA__
The following analytes were qualified due to serial dilution percent differences out of the control limits.

SDG SAMPLE ID (dilution) ANALYTE QUALIFICATION

L0609098 All (1 Manganese JEH

For serial dilution percent difference results that are out of control, the affected sample data have been
qualified JE#, where It is the value of the %D. These results indicate possible non-linear chemical or
matrix interferences that could add a high bias to the data.

C. The serial dilution analyses were on client samples
Yes XNo X
The actual ident~ification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

The laboratory sometimes reported serial dilution results and sometimes did not.

The serial dilution results reported for SDG L0608509 were from a non-client sample and would have
resulted in sample data qualification. The serial dilution result for SDG L0608510 was from a client
sample collected the same day, however, and so it was used for evaluation instead of the non-client
sample in SDG L0608509. No data were qualified because of it.

There were at least 5 reported client samples.

XII. INSTRUMENT DETECTION LIMITS
A. The Instrument Detection Limits have met the Quarterly reporting requirements.
Yes _X_ No__ NA_
This was deternmied to be acceptable during the contractual process.

B. And all sample results have met the required detection limits (CRDL).
Yes X No_ NA_
The laboratory has diluted several of the digestates to account for potential matrix effects on the
selenium analysis (in the form of excessively negative results for the given samples). The laboratory has
reported both the undiluted and the diluted results. The dilutions performed raised the MDL's, the
project manager will evaluate whether the elevated MDL's are still below the project reporting limits.

XIII. PREPARATION AND ANALYSIS LOGS
A. All samples were prepared or analyzed within the required holding times referencing the SOW (time
of sample receipt to preparation/distillation).
YesX_ No__
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B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended
holding times (time of sample collection to date of analysis).
Yes_ No X
The following samples required qualification due to method holding time exceedances.

SDG SAMPLE ID ANALYTE . .QUALIFICATION

L0608510 All Nitrate JH-6, JH-5

All Nitrite JH6, JH-5

L0609055 DR2-1, 1W92-01 Nitrate JH5,J3H4
__________DR2-1, 1W92-01 Nitrite JH5, JH4

For sample holding time results that are out of control, the affected sample data have been qualified JH#,
where # is the number of time units past holding time that the analysis was late. In this case, the time is
in hours. Analysis results qualified as estimated due to holding time violations may have a possible low
bias to the data due to the potential loss of analyte, as well as a possible reporting of false negatives.

C. Chains of Custody (COC)
1. Chains of Custody (COC) were reviewed and all fields were complete, signatures were present and cross
outs were clean and initialed.
Yes_ No NAX
Per client instructions, this part of the validation was not performed. Chains are being reviewed by the
project manager. The COCs were electronically generated and signed.

2. Samples were received at the required temperature and preservation.
YesXNo-_

XIV. FIELD QC
A. Field QC samples (duplicates, SRMs) were identified.

Yes _TX_- No__
The field duplicates are identified as:

SQG Duplicate Pair

L0608210 MW-21 / TTA-1I-DUP I
L0608292 1W21-04A / TTA-1IDUP2
L0608515 IW101-01C/PhaselIIDUPI
L0608517 PM I1O1-04A /Phase II DUP2
L0608553 IW IOI -03B /Phase H DUP3
L0608582 LW I1O1-04C /Phase H1 DUP4
L0608599 MW I1OT / Phase II DUPS
L0608599 MW-85 / Phase HI DUP6
L0608627 IW I1O1-06B / Phase H DUP8
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B. Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for
soil. If values are < 5 x RL, the water limit is + 2 x RL and the soil limit is +4 x RL. Final determination
will be made by the project manager.
Yes _X No__ NA_
Per the field manager, thme duplicates are within project criteria. The reviewer has checked the data and
concurs.

XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is acceptable and
usable with consideration of the following qualifications. Note that the following qualifiers are used:

UEB#, where ft is the value of the blank contamination. Data are usable as undetected values.
JSft is for matrix spike/matrix spike duplicate recoveries, where ft is the analyte recovery. The bias to the
data is considered to be high or low proportional to the analyte recovery. (JS 125 would indicate the value
could be 125% of the tine value)
JEft, where # is an indication of non-linear matrix effects. Data could be biased high by the amount
indicated by the number (JE15, data could be high by an additional 15%).
JH#, where ft is the number of time units the analysis is past holding time. Data may have a possible low
bias to the data due to the potential loss of analyte, as well as a possible reporting of false negatives.

Summary:
*Very low level detections of alkalinity and total organic carbon could be false detections due to field
contamination, not the presence of the analytes in the sample. (UFB#)

*Total organic carbon could be biased low by the added factor indicated by the low matrix spike/matrix
spike duplicate analyte recoveries (JS#).

*The matrix also exhibits the presence of non-linear effects for manganese. Data could be biased high by
the added factor indicated by the serial dilution percent difference. (JEft)

*Nitrite and nitrate data could be biased very slightly low due to an exceedence of the holding time by
several hours.

Qualification or Comments in Detail
Chains-of-Custody
The project manager is reviewing the chains.

Blanks
There were some blank analyte detects reported in the preparation blanks, but all client data were either
non-detect or much greater than the contamination, so client data overall are not significantly impacted.

Analytes were found in the field blanks at levels requiring qualification for the following parameters.

SDG SAMPLE ID ANALYTE QUALIFICATION

L0608253 All detects <5x .940 mg/I Total Organic Carbon UFB.94

L0608649 All detects <5x 9.9 mg/I Alkalinity UFB9.9
e2MPMetllO6 Page S oflIO



941 54 7

All detects <5x 1.1I mg/1 Total Organic Carbon UFB 1.1I

Analytes reported as contaminants in the field blank are qualified UFB# in the affected samples, where#
is the value of the blank corrected to the units of the sample. Sample detects whose values are less than
Sx blank are qualified UFB and are fully usable as undetected values at that level. Sec the summary table
at the end of this report.

Holding Times
The following samples required qualification due to method holding time exceedances.

SDG SAMPLE ID ANALYTE . .QUALIFICATION

L0608510 All Nitrate JH6, JHS

__________All Nitrite JH6, JH5

L0609055 DR2-l, 1W92-Ol Nitrate JH5, JH4
__________DR2-1, 1W92-Ol Nitrite 1H5, JH4

For sample holding time results that are out of control, the affected sample data have been qualified JH#,
where ft is the number of time units past holding time that the analysis was late. In this case, the time is
in hours. Analysis results qualified as estimated due to holding time violations may have a possible low
bias to the data due to the potential loss of analyte. The time is only a few hours and the execeedence is
not expected to impact the data.

Matrix Spikes/Matrix Spike Duplicates
The following SDGs had matrix spike results that resulted in sample qualification.

SDG SAMPLE ID ANALYTE QUALIFICATION

L0608253 All Total Organic Carbon JS7O

L0608649 All Total Organic Carbon JS73

The samples were qualified JS#, where the # is the percent recovery of that particular analyte. A low
matrix spike recovery indicates a possible low bias to the reported result.

Serial Dilutions
The following analytes were qualified due to serial dilution percent differences out of the control limits.

SDG SAMPLE ID (dilution) ANALYTE QUALIFICATION

L0609098 All 1) Manganese JEll
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For serial dilution percent difference results that are out of control, the affected sample data have been
qualified JE#, where # is the value of the %D. These results indicate possible non-linear chemical or
matrix interferences that could add a high bias to the data.

Detection Limits
The laboratory has diluted several of the digestates to account for potential matrix effects on the
selenium analysis (in the form of excessively negative results for the given samples). The laboratory has
reported both the undiluted and the diluted results. The dilutions performed raised the MDL's, the
project manager will evaluate whether the elevated MDL's are still below the project reporting limits.

Field Duplicates
The field duplicates are identified as:

SDG Duplicate Pair

L0608210 MW-21 / TTA-l -DUPI
L0608292 1W21-04A /TTA-IDUP2
L0608515 LWlI0-01C/PhaseJL1DUJPI
L0608517 PM I 0l-04A /Phase II DUP2
L0608553 1IW1O-03B /Phase 11 DUP3
L0608582 WIWO 1-04C /Phase 1I DUP4
L0608599 MW IOI T / Phase I DUP5
L0608599 MW-85 / Phase II DUP6
L0608627 IW I 0l-06B / Phase II DUPS

Per the field manager, the duplicates are within project criteria. The reviewer has checked the data and
concurs.

QUALIFICATION SUMMARY TABLE

SDG SAMPLE ID ANALYTE _ QUALIFICATION

L0608253 all detects <5x .940 mg/I Total Organic Carbon UFB.94

All Total Organic Carbon JS70

L0608649 all detects <5x 9.9 mg/I Alkalinity UFB39.9
all detects <5x 1.1I mg/I Total Organic Carbon UFB1.I
All Total Organic Carbon JS73

L0609055 ,DR2-l, 1W92-0l Nitrate JH5, il-H
DR2-l, 1W92-01 Nitrite JH5, JH4

L0609098 AllI(l) Manganese JEll
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ORGANIC DATA QUALITY REVIEW REPORT
GC REPORT FOR METABOLIC ACIDS by HPLC and ethane, methane, ethane, carbon dioxide by EPA
SOP RSK- 175

RSK-175: L0610216. L0610259. L0610200. L0610353. L0610399. L0610433. L0610309

Metabolic acids: L0610216. L0610259. L0610200. L0610353. L0610399. L0610433. L0610309

PROJECT: E2rn. Memphis Defense Depot Design Monitoringz DM-I

LABORATORY: Kermron Environmental Services. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): October 2006

NO. OF SAMPLES: Metabolic acids -42 waters:;RSK-175 -42

ANALYSES REQUESTED: Metabolic Acids by HPLC: EPA SOP RSK-175

SAMPLE NO.: Attached

DATA REVIEWER: Sammy and John Huntington, Gateway Ementrises

QA REVIEWER: Diane Short & Associates, Inc.. INITIALS/DATE:__

Telephone Logs included Yes__ No X

Contractual Violations Yes__ No X

The project QAPP, EPA Contract Laboratory Program National Functional Guidelines for Organic Review,
1999 (SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical Methods Third
Edition, (SW-846), current updates, and the project-specific methods have been referenced by the reviewer
to perform this data validation review. The EPA qualifiers have been expanded to include a descriptor code
and value to define QC violations and their values, per the approval of the Project Manager. The review has
been tasked for review of all calibrations, holding times, and QC for all samples.

The data are not reviewed at the raw data level for chromatograms, calculations and two column
confirmation at this review level (Level III). General comments regarding the data/analytical quality are not
part of the review since a raw data review is not conducted.
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I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
Yes _XNo _

This is a Level Ill Report

H. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesXNo___

Ill. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction and
from extraction to analysis.)
YesX__No
Metaboulic Acids: The reviewer has not been able to find documented holding times for the metabolic acids.
The normal holding time for the 8015B method is 14 days for preserved water samples. Metabolic acid
holding times were all within 14 days. The project manager has verified that no holding time is established
for these compounds. There is no indication of sample pH in the data packages, but the sample receipt
forms indicate that the pH range is acceptable except in one instance, where it is noted that the laboratory
adjusted the pH (see next section). This suggests that the samples were preserved with acid, a good practice
for these analytes.

RSK-175: All samples were prepared within 14 days. For RSK-175, pH should not be adjusted when CO 2
is determined, which is the case in this project. It is not clear in the documentation whether samples for
RSK-175 were pH-adjusted or not. In the absence of definitive information we have assumed that no
acidification occurred. If in fact samples were acidified for RSK-175, it would mean that inorganic carbon
in the form of bicarbonate and carbonate would be converted to carbon dioxide, would consequently bias
the results high for that analyte. The project manager should clarify this preservation question and regard
the data for carbon dioxide accordingly.

B. The Clean Water Act (40 CFRI136) or method holding times were met for all analyses (Time of sample
receipt to time of extraction and from extraction to analysis.)
YesX__No__
See note above.

C. All chains of custody are complete with signatures and dates.
Yes __NoX_
The project manager is informed of the following and the chain information is to be updated for the project
file.

None of the SDGs have a customary chain of custody. Those have a running list of samples with date and
time collected with no relinquished and received areas at the bottom of each page. They do not have page
numbers. Some of the time there is a typed area of the last page with the samplers name, date and time with
a shaded area for the signature. The person receiving the samples must remember to write in their name and
the sample receipt information as there is no area for that established. In addition, some sample names are
truncated on the chain of custody, making them an unacceptable record for those samples.
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Our understanding is that the chain of custody is an electronic sample documentation system. We would
reconmmend developing an improved set of chain of custody documents to be generated from this system
that provide a more clear hardcopy documentation of the electronic process, particularly once the samples
are received at the laboratory. There needs to be signature lines for relinquished and received on all pages of
the chain of custody and the pages need to be numbered and uniquely identified.

L06 10433: The states no to "were pH ranges acceptable. The discrepancy report says, 1W85-04-DM-1 830
- MBA pH 4.5=lab adj st.

B. Samples were received at the proper temperature and preservation.
YesXNo___

Cooler temperature was in many cases below 20C but narratives noted that all samples were received in
good condition. When samples are below the lower EPA limit of 2'C, aslong as there is nodamage to the
samples, no qualifier is required.

Sample Checklist states that all samples are preserved.

L06 10309: The cooler temperature was 00C but the Sample Checklist states that the samples weren't frozen.

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The GCI/-4PLC standards were analyzed at the required frequency (every 72 hours at a
minimum).
Yes__X_ No___

B. The chromatographic resolution and separation criteria were met.
YesXNo__

C. The suggested columns were used and the EQLs were met.
YesX No-_

D. Calibration factors for IC met the 20% RSD limit or the regression curves were prepared with a
correlation coefficient ® greater than 0.99, per SW-846, Method 80083.
Yes__XNo__

E. %D's for Continuing Calibration Factors and retention times (RT) were within the 25% Limits.
Yes__ NoX_

Metabolic Acids: All calibrations are in control. The laboratory is employing the external standard method
and is using opening and closing calibrations appropriately.

RSK- 1 75: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 800GB), however
specifically requires such closing calibrations for external standard methods. For detected analytes,
SW0846 specifies that the closing calibration must meet the same criteria as the opening calibration. This
has been done for all analytes but for carbon dioxide, for which a number of closing calibrations do not
meet the 30% Dcriterion specified for RSK-175. When the closing calibration has drifted, it indicates that
E2mDMGCI2O6 Page 3 of 9



941 552

at least some of the sample results prior to the CCV may be biased, and for this reason the results are
qualified as JC#, where It is the closing CCV %D. We have indicated in the table below the direction (high
or low) of the bias observed in the CCV in question, and the specific qualifiers added.

In addition, some opening CCVS show drifts outside of the 30% limit and results from subsequent samples
are qualified from the opening CCV in those cases.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where the
laboratory limit is set. This method has not been published as a prdmulgated method by EPA (it rather
exists as an open literature publication and an internal EPA SOP, and it may not have been fully developed
for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless, the results

appear to indicate a probable bias which should be considered in using the data.

CCSaplMAaDatUers~

RSK 175 L0610200 109/06 1836 4 carbon dioxide Low C54 detects
_______ ______ ______ _ _____ _______ _ _Low (openingCCV)

10/90620:57 4 carbon dioxide 301 Low NoeCroC bve

L0610259 10113106 12.43 3-4 carbon dioxide 460 Low (cloin dtcCVs

10/14/06 16:11 1-2, 5-7 carbon dioxide 43.8 Low JC44 detects
________ ______ _______ ______(closing CCV)

L06033 0/8/0 1:2 - 1- cabo doxde 78.2 Lw JC78 detects
L0610353 0/18/06 1:20 . 1-2 carbon dixide Low (closing CCV)

L0610399 10/16/06 19:38 1-4 carbon dioxide (closingJC5 dtcCt)

L061433 0/1606 1:38 -5 crbondioxide Low5 JC55 detects
L0610433 10/16/06 19:38 2-5 carbon ~ Low (closing CCV)

L0610309 10/13/06 12:43 3-6 carbon dioxide 46.0 Low JC46 (opening
________ ________ ___________ ____ ~~CCV)

10/13/06 16:51 3-6 carbon dioxide 48.2 Low None, from aboveCCV

1-2, 7-8, 43.8 JC44 detects
10/14/06 16:11 1 1_14 ' carbon dioxide Low (closing and

____ ____ __ ____ __ ____ ____ ___ ____ ___ ___ ____ ___ __ _ ___ ____ _ o eningCCV )
10/4/0 1845 1-2_7-8 cabndoie 68.2 Lw None, from above
10/14/018:45 11 148 crondoid o CCV

V. BLANKS
A. Laboratory blanks
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten
samples, whichever is more frequent.
YesX_ No___

2. No blank contamination was found in the method blank.
YesX__No__

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes No NAX__
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B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes No NA X
Field blanks were not present.

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for every
analyses performed for every 20 samples or for every matrix whichever is more frequent.
Yes__xNo___

RSK-175: There were four (4) MS/MS~s run.
Metabolic Acids: There were four (4) MS/MSD conducted.
The MS/MSDs conducted are summarized in the table below.

METHOD j Matrix] SOG PARENT LABSAMPLEID I
RSKSOP-175 Water L0610200 PMW1O1-028-DM-1 4

L0610309 IW1O1-08A-DM-1 2
MW-21-DM-1 8

PMW101-08B-DM-1 11
Metabolic Water L0610200 PMW101-02B-DM-1 4

A cids _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L0610309 IW1O1-OSA-DM-1 2
MW-21-DM-1 8

PMW101-08B-DM-1 11

B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or in
the contract.
Yes __NoX_
See the table below.

RSK- 175:
Carbon dioxide gave MS/MSD outliers as shown in'the table below. IN each case, the sample level is
greater than 4x the spike amount, which means that the anticipated normal analytical variability is greater
than the spike amount. In such cases, no recovery can meaningfuilly be calculated, and no qualifiers are
added. There is no indication of bias.

Metabolic acids: There are two elevated recoveries as shown in the table, but since these are not detected in
the parent sample, no qualifiers are appended.

jMETHOD SDG PARENT 1PREP BATCH }_ANALYTE MS/MSDIRPD JQAIIR
RSK-175 L0610200 4 WG224581 carbon dioxide 23.6/OK/OK None, Parent >

4x spike
L0610309 2 WG224966 carbon dioxide -59.5/-100/OK None, Parent >

4x spike
8 WG225109 carbon dioxide -277/OK/i106 None, Parent >

___________ __________ 4x s~~~~~~~~~~~~~~pike
1 1 WG225109 carbon dioxide In control None

~Metabolic L0610200 4 WG224739 acetic acid 165/157/OK None, Parent ND
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INEMETI4CDU SOnGf j'A ENTAIMTMRUATCRjiAAYE j M/KtaDlk0~~~~
acids

L0610309 2 WG224895 pyruvic acid 136/138/OK None, ND
8 All in control All in control None
1 1 All in control All in control None

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory limits.
Yes___NoX
See the above table. No qualifiers are added when the RPD is not associated with out-of-control recoveries.

D. The MS/MSD were client samples.
YesX_ No__

Vill. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD)
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes _XNo__

B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the contract.
YesXNo
The laboratory has analyzed LCS duplicates and the RPD was out of laboratory limits in two cases. No
qualifiers are added since the recoveries were in control.

L0610200 1-4 WG224581 carbon dioxide OK/OK/46.8 None
L0610353 1,2 RE WG22541 0 carbon dioxide OK/OK/48.6 None

ViII. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes NoX_
RSK- 175: Surrogates are not required for this analysis.

Metabolic Acids: Surrogates are not required for this analysis

B. And met the recovery limits defined in the current contract. If recovery limits were exceeded, the sample
was re-extracted and re-analyzed.
Yes ___No_ NA _X

C. INTERNAL STANDARDS
The Internal Standards met the 1 00% upper and -50% lower limits Jn'tena~ and the Retention times were
within the required windows. Note: Internal standards are not required for GC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GCMS
methods.
Yes___ No___ NAX
RSK- 175: The laboratory uses the external standard procedure, so no internal standards are present.

Metabolic Acids: The laboratory uses the external standard procedure, so no internal standards are present.
IX. FIELD QC
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If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. For
values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes NoX__NA__
For both methods there are 4 field duplicates. The table below shows that there are outliers for carbon
dioxide and methane for one of the duplicates, and for lactic acid in one other duplicate. The others are in
control.

Method SDG ClieptSample IDg Parent Sample" OJ~ s~rb0 idtihsQ

RSK-1 75 L0610216 DM1-DUP1 PMW101-04A-DM-1 carbon dioxide RPD = 44%;
____ ___ ____ ___ _ __ ___ ____ ___ ___methane RPD=65%

L0610309 DM1-DUP2 PMW21-03-DM-1 OK
L0610399 DM1-DUP3 DR2-1-DM-1 OK
[0610399 DM1-DUP4 1W92-03-DM-1 OK

Metabolic acids L0J610216 DM1-DUP1 PMW1O1-04A-DM-1 OK
L0610309 OM1-DUP2 IPMW21-03-DM-1 OK
L0610399 DM1-DUP3 DR2-1-DM-1 Lactic acid 6.8 in duplicate, ND

________ _______ ________ _______(PQL=1) in sample
L0610399 DM1-DUP4 1W92-03-DM-1 OK

X. COMPOUND IDENTIFICATION
A. All raw data chromatograms and data system printouts were evaluated for all detected compounds and
the identification is accurate.
Yes No NA X_
This evaluton is not performed at this level of review.

B. Retention time limits or peak pattern identifications are met.
Yes No NAX _
This evaluation is not performed at this level of review.

C. If two column or two detector confirmation was performed, the value of the confirmation was within
25%D of the quantitation value for results > 5 x RL. If the laboratory has flagged data 'COL' for %D >
40%, a JIP qualifier has been added for low level results. For values below (5 x RL), the difference is not
considered to impact the precision of the data.
Yes __No NAX
Not part of this level of review. Dual colurmns are not required for these methods.

Xi. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes No NA X
This evaluation is not performed at this level of review.
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B. The chronmatogramns and general system performance were acceptable for all instruments and analytical
systems.
Yes___No _ _NA_ X_
This evaluation is not performned atthis level of review.

XII. OVERALL ASSESSMENT OF THE CASE

The method criteria have been met and the quality of the data, as qualified, is considered fully acceptable
and usable as far as can be determined at this level of review.
No qualifiers are added for the metabolic acid analyses.
The following is noted:

Chain of Custody and Login Checklists:
The project manager is informed of the following and the chain information is to be updated for the project
file.

None of the SDGs have a customary chain of custody. Those have a mimning list of samples with date and
time collected with no relinquished and received areas at the bottom of each page. They do not have page
numbers. Some of the time there is a typed area of the last page with the samplers name, date and time with
a shaded area for the signature. The person receiving the samples must remember to write in their name and
the sample receipt information as there is no area for that established. In addition some sample names are
truncated on the chain of custody, making them an unacceptable record for those samples.

Our understanding is that the chain of custody is an electronic sample documnentation system. We would
recommend developing an improved set of chain of custody documnents to be generated from this system
that provide a more clear hardcopy documentation of the electronic process, particularly once the samples
are received at the laboratory. There needs to be signature lines for relinquished and received on all pages of
the chain of custody and the pages need to be numbered and uniquely identified.

L0610433: The checklist states no to "were pH ranges acceptable. The discrepancy report says, 1W85-04-
DM-l 830 - MBA pH 4.5=lab adj st.

Sample Condition:
Cooler temperature was in many cases below 20C but narratives noted that all samples were received in
good condition. When samples are below the lower EPA limit of 20 C, as long as there is no damage to the
samples, no qualifier is required.

Sample Checklist states that all samples are preserved.

L06 10309: The cooler temperature was O0C but the Sample Checklist states that the samples weren't frozen.

Holding times:
Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic acids.
The normal holding time for the 8015SB method is 14 days for preserved water samples. Metabolic acid
holding times were all within 14 days. The project manager has verified that no holding time is established
for. these compounds. There is no indication of sample pH in the data packages, but the sample receipt
formis indicate that the pH range is acceptable except in one instance, where it is noted that the laboratory
adjusted the pH (see next section). This suggests that the samples were preserved with acid, a good practice
for these analytes.
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RSK-175: All samples were prepared within 14 days. For RSK-175, pH should not be adjusted when CO 2

is determined, which is the case in this project. It is not clear in the documentation whether samples for
RSK-175 were pH-adjusted or not. In the absence of definitive infoarmation we have assumed that no
acidification occurred. If in fact samples were acidified for RSK-175, it would mean that inorganic carbon
in the form of bicarbonate and carbonate would be convented to carbon dioxide, would consequently bias
the results high for that analyte. The project manager should clarify this preservation question and regard
the'data for carbon dioxide accordingly.

Continuirng Calibrations:
Metabolic Acids: All calibrations are in control. The laboratory is employing the external standard method
and is using opening and closing calibrations appropriately.

RSK-175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 80008), however
specifically requires such closing calibrations for external standard methods. For detected analytes,
SW0846 specifies that the closing calibration must meet the same criteria as the opening calibration. This
has been done for all analytes but for carbon dioxide, for which a number of closing calibrations do not
meet the 30% DJ criterion specified for RSK-175. When the closing calibration has drifted, it indicates that
at least some of the sample results prior to the CCV may be biased, and for this reason the results are
qualified as JC#, where # is the closing CCV %D. We have indicated in the table within the report the
direction (high or low) of the bias observed in the CCV in question, and the specific qualifiers added.

In addition, some opening CCVS show drifts outside of the 30% limit and results from subsequent samples
are qualified from the opening CCV in those cases.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where the
laboratory limit is set. This method has not been published as a promulgated method by EPA (it rather
exists as an open literature publication and an internal EPA SOP, and it may not have been fully developed
for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless, the results
appear to indicate a probable bias which should be considered in using the data.

MS/MSD Recoveries:
RSK-175: There were four (4) MS/MSDs run. Carbon dioxide gave MS/MSD outliers as shown in the
table in the report. In each case, the sample level is greater than 4x the spike amount, which means that the
anticipated normal analytical variability is greater than the spike amount. In such cases, no recovery can
meaningfully be calculated, and no qualifiers are added. There is no indication of bias.

Metabolic Acids: There were four (4) MSIMSIJ conducted. There are two elevated recoveries as shown in
the table within the report, but since these are not detected in the parent sample, no qualifiers are appended.

Field Duplicates:
For both methods there are 4 field duplicates. The table in the report shows that there are outliers for carbon
dioxide and methane for one of the duplicates, and for lactic acid in one other duplicate. The others are in
control.
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ORGANIC DATA QUALITY REVIEW REPORT

GC REPORT FOR METABOLIC ACIDS by HPLC, Ethane, Methane, Ethene, Carbon dioxide by EPA
SOP RSK-1 75, and Hydrogen by AM20GAX.

RSK-175: L0611101,L0611102.L0611123.L0611124,L0611148.L0611149.L0611150,LO611191.
L061 1192. and L061 1264

Metabolicacids: L0611101.L0611102. L0611123.L0611124.L0611148.L0611149. L0611l50.
L0611191. L0611192. and L0611264

AM200AX: P0610136. P0611108. P0611178. and P0611262

PROJECT: e2m. Memphis Defense Depot Desijzn Moritoringz DM-2

LABORATORY: Kemtron Environmental Services, Marietta. OH

SAMPLE MATRIX: Water and Vapor

SAMPLING DATE (Month/Year): November 2006

NO. OF SAMPLES: Metabolic acids - 43 waters: RSK-175 - 43 waters, AM2OGAX - 53 vapor

ANALYSES REQUESTED: Metabolic Acids by HILC: EPA SOP RSK-175,AM200AX

SAMPLE NO.: Attached

DATA REVIEWER: Richard Kulp

QA REVIEWER: Diane Short &Associates. Inc.. INITIALS/DATE:__

Telephone Logs included Yes__ No X

Contractual Violations Yes__ No X

The project QAPP, EPA Contract Laboratory Program National Functional Guidelines for Organic Review,
1999 (SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical Methods Third
Edition, (SW-846), current updates, and the project-specific methods have been referenced by the reviewer
to perform this data validation review. The EPA qualifiers have been expanded to include a descriptor code
and value to define QC violations and their values, per the approval of the Project Manager. The review has
been tasked for review of all calibrations, holding times, and QC for all samples.

The data are not reviewed at the raw data level for chromatograms, calculations and two column
confirmation at this review level (Level 111). General commients regarding the data/analytical quality are not
part of the review since a raw data review is not conducted.
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I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or inthe project
contract.
Yes X No__
Note that the laboratory cover pages for most of the data sets had the incorrect Laboratory Report number
noted. These have been corrected by the validator to agree with the report number in the associated
package. Cover pages were not always present.

This is a Level III Report

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes X No___

IW. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction and
from extraction to analysis.)
Yes X No-_
Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic acids.
The normal holding time for an analogous HPLC method 83 10 is 14 days for preserved water samples.
Metabolic acid holding times were all within 14 days. It has been verified on other projects that no holding
time is established for these compounds. There is no indication of sample pH in the data packages, but the
sample receipt forms indicate that the pH range is acceptable except in isolated instances, where it is noted
that the laboratory adjusted the pH (see next section). This suggests that the samples were preserved with
acid, a good practice for these analytes.

RSK- 175: All samples were prepared within 14 days. For RSK- 175, pH should not be adjusted when CO 2
is determined, which is the case in this project. It is not clear in the documentation whether samples for
RSK-175 were pH-adjusted or not. In the absence of definitive information we have assumed that no
acidification occurred. If in fact samples were acidified for RSK- 175, it would mean that inorganic carbon
in the form of bicarbonate and carbonate would be converted to carbon dioxide, would consequently bias
the results high for that analyte. The project manager should clarify this preseration question and regard
the data for carbon dioxide accordingly.

AM20GAX: All samples were analyzed within 14 days.

B. The Clean Water Act (40 CFRI136) or method holding times were met for all analyses (Time of sample
receipt to time of extraction and from extraction to analysis.)
Yes X No__
See note above.

C. All chains of custody are complete with signatures and dates.
Yes No X
The proj ect manager is informed of the following and the chain information is to be updated for the project
file.

Only one SDG for Metabolic acids and RSK-l175 methods had a customary chain of custody. The rest have
a running list of samples with date and time collected with no relinquished and received areas at the bottom
of each page. They do not have page numbers. Some of the time there is a typed area of the last page with
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the samplers name, date and time with a shaded area for the signature. The person receiving the samples
must remember to write in their name and the sample receipt information as there is no area for that
established. There is a sample receipt form which gives a detail account of the sample conditions.

Our understanding is that the chain of custody is an electronic sample documentation system. We would
recommend developing an improved set of chain of custody documents to be generated from this system
that provide a more clear hardcopy documentation of the electronic process, particularly once the samples
are received at the laboratory. There needs to be signature lines for relinquished and received on all pages of
the chain of custody and the pages need to be numbered and uniquely identified.

There are chain of custody's for the AM20GAX method for this project. These COG's are acceptable.

B. Samples were received at the proper temperature and preservation.
Yes X No___

Cooler temperature was in some eases below 20C but narratives noted that all samples were received in
good condition. When samples are below the lower EPA limnit of 20 C, as long as there is no damage to the
samples, no qualifier is required.

Sample Checklist states that all samples are preserved.

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The GC/HPLC standards were analyzed at the required frequency (every 72 hours at a
minimum).
Yes X No__

B. The chromatographic resolution and separation criteria were met.
Yes X No-_

C. The suggested columns were used and the EQLs were met.
Yes X No -__

D. Calibration factors for IC met the 20% RSD limit or the regression curves were prepared with a
correlation coefficient 'r' greater than 0.99, per SW-846, Method SOCOB3.
Yes X No__

E. %D's for Continuing Calibration Factors and retention times (RT) were within the 25% Limits.
Yes No X

Metabolic Acids: All calibrations are in control. The laboratory is employing the external standard method
and is using opening and closing calibrations appropriately.

RSK-175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 8000B3), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-846
specifies that the closing calibration must meet the same criteria as the opening calibration. This has been
done for all analytes but for carbon dioxide, for which a number of opening calibrations do not meet the
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30% D criterion specified for RSK-175. The samples following the opening CCV's are qualified as JC#,
where # is the opening CCV %D. We have indicated in the table below the direction (high or low) of the
bias observed in the CCV in question, and the specific qualifiers added.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where the
laboratory limit is set. This method has not been published as a promulgated method by EPA (it rather
exists as an open literature publication and an internal EPA SOP), and it may not have been fully developed
for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless, the results
appear to indicate a probable bias which should be considered in using the data.

RSK-175 L061 01 11806 13:57 1,23,45 carbon dioxide 56.3 Low JC56 detects
_______ ______ _____ ____ __ ______ ______(opening CCV)

L061102 11806 13:57 1 carbon dioxide 56.3 Low JC56 detects
_________ _______ ________(opening CCV)

111806 1:08 ,3,7 carbn dixide 38.9 Low JC39 detects
11/8/0 17.0 2,,7 crbnIixie(opening CCV)

11/9/0 14:0 4 cabon doxide 44.8 Lw JG45 detects11/9/06 14:01 4 carbon dioxidew (opening CCV)

L061 1123 11/9/06 14.01 2,4 carbon dioxide 44.8 Lw JC45 detects
_________ ___________Low (opening CCV)

L061124 1/9/0 14:1 2,3 carbn dixide 44.8 Low JC45 detectsL0611124 11/906 14:01 2,3 arbon dioxide(opening CCV)
11/9/6 1712 4, caron dixide 32 JC32 detects11/9/06 17:12 4, carbon dioxideLow (opening CCV)

11/10/06 12 50 5 carbon dioxide Low4J34 detects
_________ ___________Low (opening CCV)

L0611148 11/10/06 12:50 1,2 carbon dioxide 34 Low JC34 detects
_________ __ ____________(opening CCV)

11/14/06 13:11 3,4,5 carbon dioxide 34 Low JC34 detects
___________ __________ ________________ ~~(opening CCV)

L0611149 11/14/06 13:11 1 carbon dioxide 34 Low JC34 detects
___________ __________ ________________ ~~~(opening C CV

L061150 1114/0613:1 1,2 arbondi xie 34 Low JC34 detects
[0611150 11/1406 13:11 1,2 arbon dioxide(opening CCV)

L061111 11/4106 3:11 1 carbo dioxde 34 Low JC34 detects
[0611191 11/14/06 1311 1 carbon dioxide(opening CCV)

AM20GAX: All calibrations are in control. The laboratory is employing the external standard method and
is using opening and closing calibrations appropriately.

V. BLANKS
A. Laboratory blanks
1, Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten
samples, whichever is more frequent.
Yes 'X No__

2. No blank contamination was found in the method blank.
Yes No X
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The method blanks in the following SDG's contained Carbon dioxide: L061 1124 at 258 mg/L, L061 1148 at
258 mg/L, L06 11149 at 258 mg/L, and L061 1192 at 308 mg/L. All affected samples were either non-
detected or the values were greater than 10 times the blank value, therefore no flags were required.

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes No-NA- X

B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes __No-NA X
Field blanks were not present.

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for every
analyses performed for every 20 samples or for every matrix whichever is more frequent.
Yes _ _No X

In most cases for the RSK- 175 and the Metabolic acids, the sample volumes were not sufficient to prepare a
matrix spike and matrix spike duplicate.

RSK-175: There were two (2) MS/MSDs run.
Metabolic Acids: There were two (2) MS/MSDs conducted.
AM20GAX: There are no MS/MSDs for this method and they are not required for a vapor method.

The MS/MSDs conducted arc summarized in the table below.

FMME atrx G~ I~ P. LEI D
RSKSOP-175 Water IL0611101I PMW1O1-05A-DM-21 5

L0611102 IW1O1-03A-DM-2 4

Metabolic Water -L061 I1101 PMWIO1-05A-DM-2 5
Acids _ _ _ _ _ _ _

L0611102 IW1O1-03A-DM-2 4

B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or in
the contract.
Yes No X
See the table below.

RSK- 175:
Carbon dioxide gave MS/MSD outliers as shown in the table below. In each case, the sample level is
greater than 4x the spike amount, which means that the anticipated normal analytical variability is greater
than the spike amount. In such eases, no recovery can meaningfully be calculated, and no qualifiers are
added. There is no indication of bias.

Metabolic acids: There are two elevated recoveries as shown in the table, but since these are not detected in
the parent sample, no qualifiers are appended.
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METHOD SDG jPARENT PREP BATCH ANALYTE MSIMSDIRPD (QUALIFIERS
RSK-175 L061 1101 5 WG227000 carbon dioxide OKI-32/0K None, Parent >

4xs sike
LQ61 1102 4 WG227108 carbon dioxide 28.2148.5/OK None, Parent >

4x spike
Metabolic L061 1102 4 WG227512 acetic acid -137/-12 9/OK None, Parent >
-acids 4x spike

Lactic acid -10.9/-18.81OK None, Parent >
_________ __ _____ _____ __ ______ __ ________ __ _____ ________4x spike

Propionic acid -206/-194/OK None, Parent >
_________ __ _____ _____ __ ______ __ ________ __ _____ ________4x spike

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory limits.
Yes X No__

D. The MS/MSD were client samples.
Yes X No_ _

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD)
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes X No__

B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the contract.
Yes X No__

VIII. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes __No NA X
RSK- 175 and AM20GAX: Surrogates are not required for this analysis.

Metabolic Aids: The Laboratory 'Data Checklist' notes surrogates as being applicable, but none are
reported in the data packages. This item cannot be verified. For an analogous lI{PLC Method 83 10,
surrogates are required.

B. And met the recovery limits defined in the current contract. If recovery limidts were exceeded, the sample
was re-extracted and re-analyzed.
Yes No NA X

tX. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
within the required windows. Note: Internal standards are not required for GC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GCMS
methods.
Yes__ No_ NAX_
RSK- 1 75: The laboratory uses the external standard procedure, so no internal standards are present.

Metabolic Acids: The laboratory uses the external standard procedure, so no internal standards are present.
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AM20GAX: The laboratory uses the external standard procedure, so no internal standards are present.

X. FIELD QC
If Field duplicates were identified, they met guidance R-PD of < 35% for water or < 50% for soils and gases.
For values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes NoX_ NA_ _
There are 4 field duplicates. Particularly for the metabolic acids, the differences are significant.

Client Paibt~anpl ><Hydrogen', ~ Met Acidls .. W SW-'4~
Mii

Sa pi~la d < 4__ _ _ _ _ _ _ __ _ _ _ _ _ _> >
DM2DUP1 IW101-086-DM-2 1.7/ 2.2 - ok None None
OM2DUP2 1W21-03A-DM-2 6.2/ 3.5 (RLO.6) All OK All OK
DM2DUP3 1W92-07-DM-2 30O/ 1200 (RL 12) Butyric:1490/l1u All OK

Propionic :1480/lIOU
Pyruvic :1.72 / 0.1 U

Acetic: 884 / 1 U
____________ _________________ ~~~Lactic :44.1 / lu

DM2DUP-4 DR2-1 -DM-2 1 .3 / 6.4 Butyric 1 u /1 u All OK
Propionic : 27.1/ IOU
Pyruvic :O. 1U/0. 1 U

Acetic :14.6U
_____ _____ _ ___ _____ _____ _____ _____ _____ _____ Lactic_: 1 U / 1 U L_ _ _ _ __ _ _ _ _

Xi. COMPOUND IDENTIFICATION
A. All raw data chromatograms and data system printouts were evaluated for all detected compounds and
the identification is accurate.
Yes No NA X
This evaluation i's not performed at this level of review.

B. Retention time limits or peak pattern identifications are met.
Yes __No NA X
This evaluation i's not performed at this level of review.

C. If two column or two detector confirmation was performed, the value of the confirmation was within
25%D of the quantitation value for results > 5 x RL. If the laboratory has flagged data 'COL' for %D >
40%, a JP qualifier has been added for low level results. For values below (5 x RL), the difference is not
considered to impact the precision of the data.
Yes No -NA X
Not part of thi's level of review. 'Dual columns are not required for these methods.

XII. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes No NA X
This evaluation is not performed at this level of review.

B. The chromatograms and general system performance were acceptable for all instruments and analytical
systems.
Yes No -NA -X
This evaluation is not performed at this level of review.

E2MPdmGCOIO7 Page 7 of 9



9 41 565

XIII. OVERALL ASSESSMENT OF THE CASE

The method criteria have been met and the quality of the data, as qualified, is considered fully acceptable
and usablc as far as can be determined at this level of review.
No qualifiers are added for the metabolic acid analyses.
The following is noted.

Chain of Custody and Login Checklists:
The project manager is informed of the recommendations for chain of custody formats and the chain
information is to be updated for the project file as is appropriate.

Only one SDG for Metabolic acids and RSK-175 methods had a customary chain of custody. The rest have
a running list of samples with date and time collected with no relinquished and received areas at the bottom
of each page. They do not have page numbers. Some of the time there is a typed area of the last page with
the samplers name, date and time with a shaded area for the signature. The person receiving the samples
must remember to write in their name and the sample receipt information as there is no area for that
established. There is a sample receipt form which gives a detail account of the sample conditions.

There are chain of custody's for the AM20GAX method for this project. These COC's are acceptable.

Sample Condition:
Cooler temperature was in many cases below 20C but narratives noted that all samples were received in
good condition. When samples are below the lower EPA limit of 2' C, as long as there is no damage to the
samples, no qualifier is required.

Sample Checklist states that all samples are preserved.

Holding times:
Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic acids.
The normal holding time for an analogous HPLC method 83 10 is 14 days for preserved water samples.
Metabolic acid holding times were all within 14 days. It has been verified on other projects that no holding
time is established for these compounds. There is no indication of sample pH in the data packages, but the
sample receipt forms indicate that the pH range is acceptable except in isolated instances, where it is noted
that the laboratory adjusted the pH (see next section). This suggests that the samples were preserved with
acid, a good practice for these analytes.
RSK- 175: All samples were prepared within 14 days. For RSK- 175, pH should not be adjusted when CO 2
is determined, which is the case in this project. It is not clear in the documentation whether samples for
RSK- 175 were pH-adjusted or not. In the absence of definitive informnation we have assumed that no
acidification occurred. If in fact samples were acidified for RSK 1 75, it would mean that inorganic carbon
in the form of bicarbonate and carbonate would be converted to carbon dioxide, would consequently bias
the results high for that analyte. The project manager should clarify this preservation question and regard
the data for carbon dioxide accordingly.

AM20GAX: All samples were analyzed within 14 days.

Continuing Calibrations:
Metabolic Acids and Hydrogen: All calibrations are in control. The laboratory is employing the external
standard method and is using opening and closing calibrations appropriately.
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RSK-175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK- 175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 800GB), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-846
specifies that the closing calibration must meet the same criteria as the opening calibration. This has been
done for all analytes but for carbon dioxide, for which a numnber of opening calibrations do not meet the
30% D criterion specified for RSK-175. The samples following the opening CCV's are qualified as JC#,
where ft is the opening CCV %D. We have indicated in the table below the direction (high or low) of the
bias observed in the CCV in question, and the specific qualifiers added.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where the
laboratory limit is set. This method has not been published as a promulgated method by EPA (it rather
exists as an open literature publication and an internal EPA SOP, and it may not have been fully developed
for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless, the results
appear to indicate a probable bias which should be considered in using the data.

MS/MSD Recoveries:
RSK-175: Carbon dioxide gave MS/MISD outliers as shown in the table below. In each ease, the sample
level is greater than 4x the spike amount, which means that the anticipated normal analytical variability is
greater than the spike amount. In such cases, no recovery can meaningfully be calculated, and no qualifiers
are added. There is no indication of bias.

Metabolic acids: There arc two elevated recoveries as shown in the table, but since these are not detected in
the parent sample, no qualifiers are appended.

AM20GAX: There are no MS/MSDs for this method.

Surrogates
Metabolic Acids: The Laboratory 'Data Checklist' notes surrogates as being applicable, but none are
reported in the data packages. This item cannot be verified. For an analogous 1-PLC Method 83 10,
surrogates are required.

Field Duplicates:

There are 4 field duplicates. Particularly for the metabolic acids, the differences are significant.

DM2DUP1 1W101-08B-DM-2 1.7/ 2.2 = ok None None
DM2DUP2 1W21-03A-DM-2 6.2/ 3.5 (RLO.6) All OK All OK
DM2DUP3 1W92-07-DM-2 300/ 1200 (RL 12) Butyric:149011uo All OK

Propionic :1480/lOU1-
Pyruvic :1.72 / 0.1 U

Acetic: 884 / 1 U
____________ ~~~~~~~~~~~~~Lactic_:44.1_/_lu

DM2DUP-4 DR2-1-DM-2 1.3 / 6.4 Butyric:1 lu/lu All OK
Propionic: 27.1/ lOU-
Pyruvic :0.l U/0.l U

Acetic :14.6 /l1U
_____ ____ __ __ ____ ____ _____ ____ _____ ____ ____ Lactic_: 1_U_/_1_U
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B3/5030B3

8260B/5030B
SDG: L061: 2295. 2296. 2336. 2201. 2203. 2229. 2230. 2274. 2275. 2368. 2202, 2231. 2077.

2386.,2076.,2078.,2107.,2104.,2103.,2161.,2160.,2154

PROJECT: Memphis Defense Depot. EBT-1I for c2m Denver

LABORATORY: Kemron Environmental Services. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): December. 2006

NO. OF SAMPLES: 8260B/5030B (Waters) - 105 samples including (9 Trip Blanks and 2 Rinse Blanks)

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached result forms and associated edd

DATA REVIEWER: Sammiy Huntington and John Huntington (Gateway Enterprises)

QA REVIEWER: Diane Short and Associateshinc. INITIALS/DATE: _____

Telephone Logs included Yes__ No _x_

Contractual Violations Yes___ No _X_

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 200 1, and the SW-
846 Method 8260B has been referenced by the reviewer to perform this data validation review. The EPA
qualifiers have been expanded to include a descriptor code and value to define QC violations and their values,
per the approval of the Project Manager. Per the Scope of Work, the review of these samples includes Level
Ill validation of all chains of custody, calibrations and QC forms referencing the QC limits in the above
documents.
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I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
YesX_ No__

This is a Level 111 Report.

B. Chain of Custody Documentation was complete and accurate.
Yes _ No x

The project manager is informed of the following and the chain infonnation is to be updated for the project file.

Most of the SDGs do not have a customary chain of custody. Those have a running list of samples with date
and time collected with no relinquished and received areas at the bottom of each page. They do not have page
numbers. Some of the time there is a typed area of the last page with the samplers name, date and time with a
shaded area for the signature. The person receiving the samples must remember to write in their name and the
sample receipt information as there is no area for that established. In addition, as indicated in the previous
section, some sample names are truncated on the chain of custody, making them an unacceptable record for
those samples. Many of these chains of custody have changes to them without initials. There are some SDGs
that have customary chains of custody but have gaps in time without documentation or missing signatures, dates
and times. The narrative will state the chains of custody numbers but many times they are mnissing.

Our understanding is that the chain of custody is an electronic sample documentation system. We would
recomnmend developing an improved set of chain of custody documents to be generated from this system that
provide a more clear hardcopy documentation of the electronic process, particularly once the samples are
received at the laboratory. There needs to be signature lines for relinquished and received on all pages of the
chain of custody and the pages need to be numbered and uniquely identified.

L0612103: Sample Receipt Form is not completely checked off.

Sample Discrepancy Form: L06 12275 - Kemron did not receive samples formLs DUP9-E-2, PMW85-01I-E-2,
PMW85-02-E-02. They were listed on the COG.

Sample Discrepancy Form: L0612386 - IW85-04-E-2 was received on 12/14/06 at 12:55 but was not on the
chain of custody.

Sample Discrepancy Form: L0612203 and L0612201 (1 page) - indicates that 1 vial was broken for IWI10l-
06B-E-2 @ 840 and PMW92-05-E-2 @ 1140. The specific analysis impacted appears to be 8260, but since
there are multiple vials taken, apparently the laboratory was able to conduct the analysis normally.

Sample Discrepancy Form: L0612336 - Lab received sample containers for ID 1292-08-E-2 that were not listed
on the COC.

Sample Discrepancy Form: L0612229 - RSK IW 1O1-08B-E-2 received broken.

L0612161 has an Original Chain of Custody #63854 with this SDO.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes__x_ No__

L0612231, L0612368, L0612230, L0612078, L0612154, L0612076, L0612107, L0612274, L0612275,
L0612202, L0612386, L0612077, L0612203, L0612229, L0612201, L0612336, L0612161, L0612160,

E2MPebtIVOAO4O7 Page 2 of 12



941 i6BS

L0612104, L06l2103: The cooler temperature was 0-P'C for a few of the coolers but the Sample Checklist
states that the samples weren't frozen. No qualifiers are required under these circumstances.

IL. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesX_ No__

B3. Holding Times
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VGA) or
extraction and from extraction to analysis).
Yes__X_ No__

2. The Clean Water Act (40 CER 136) or method holding times were met for all analyses (14 days from time of
sample collection to analysis or extraction).
YesX_ No__

III. INSTRUMENT CALIBRATION - GC/MS
A. Initial Calibration

1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.05.
YesX_ No NA__

Per the project manager, the 2001 EPA CLP validation guidance has been applied to the common "poor
responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any calibration
response factors below 0.05 have been observed. See the table below for details. The validation guidance
allows for a response of 0.01 for these compounds if spectral integrity can be verified at low concentrations.
These spectra are not commnonly provided and are not part of the deliverable for these data sets. The laboratory
has been tasked with providing to the client verification that the 0.01 RF is valid. Given the spectral verification
is available, the data are not qualified for response >0.0 1 < 0.05. No data have been qualified.

The low-responding compounds are highly water-soluble and capable of hydrogen bonding with water. This
decreases their purge efficiency and results in the relatively low response. The implication of this low purge
efficiency is that a relatively low absolute recovery of such compounds is achieved in the purge step of the
analysis. If this recovery is consistent, reasonable accuracy and precision can be achieved in a given matrix,
which is indicated for the lab matrix by acceptable recoveries in LCS and calibration checks. However, this
causes these targets to be more sensitive to matrix variations that impact purge efficiency (such as ionic
strength or the presence of varying levels of soluble non-target organic material) than are the more hydrophobic
compounds typically analyzed by this method, and as a result they are more likely to exhibit matrix bias. The
likelihood of matrix bias for these compounds in this site niatrix is assessed in the MSIMSD section of this
report.

L0612231~ d 4i 2$ aL.'<LaS wN MM$~i< &nIfg 4 RFAWIBE,*sAiid
L0612231 11/13/06 16:05 1-4, i RE, 3RE acetone .040 None

L0612368 11/13/06 16:05 1,2,4,6 acetone .040 None
L0612230 11/13/06 16:05 5,6 acetone .040 None

_________ 11/20/06 14:29 1-4,5RE acetone .035 None
______ ______ __ __ ______ ______ _____ 2-butanone .048 None

_____ ____ ___ ____ ____ __ __ ____ ____ ____ ____ 4-methyl-2-pentanone .045 None
L0612078 11/13/06 16:05 Al actone .0400 None
L0612154 11/13/06 16:05 1-4 acetone 040 None
L06207 11/28/06 12:56 1,5,1 RE acetone .036 None

_________ 11/20/06 14:29 4,7 acetone .035 None
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SDG ICAL Date Lab Sample #Analyte RRIF OUT Qualifiers Added
__________ ~~~~~~~~~~~~~2-butanone .048 None

_____ ____ ____ _____ ____ ____ _____ _____ ____ 4-methyl-2-pentanone .045 None
L0612107 11/20/06 14:29 1-5 acetone .035 None

__________ ~~~~~~~~~~~~~2-butanone .048 None
_____ ____ ____ _____ ____ ____ _____ _____ ____ 4-methyl-2-pentanone .045 None

L0612386 11/28/06 12:56 All acetone .036 None
L0612077 11/13/06 16:05 1-5, 4RE,5RE acetone .040 None

_________ 11/6/06 14:29 6, 6RE acetone .035 None
_______ __ ___ ______ _____ _ ______ ______ ______2-butanone .048 None

_____ ____ ____ _____ ____ ____ _____ _____ ____ 4-methyl-2-pentanone .045 None
L0612203 11/20/06 14:29 2RE,5RE,6RE acetone .035 None

_______ __ ___ ______ _____ _ ______ ______ ______2-butanone .048 None
__________ ~~~~~~~~~~~4-methyl-2-pentanone .045 None

L0612229 11/13/06 16:05 2,5 acetone .040 None
_________ 11/28/06 12:56 IRE,4RE acetone .036 None
_________ 11/20/06 14:29 1,3,4,6 acetone .035 None

_______ __ ___ ______ _____ _ ______ ______ ______2-butanone .048 None
_____ ____ ____ _____ ____ ____ _____ _____ ____ 4-methyl-2-pentanone .045 None

L0612201 11/20/06 14:29 2RE acetone .035 None
_______ __ ___ ______ _____ _ ______ ______ ______2-butanone .048 None

_____ ____ ____ _____ ____ ____ _____ _____ ____ 4-methyl-2-pentanone .045 None
L0612336 11/13/06 16:05 1-3, 1RE,2RE,3RE acetone .040 None
L0612296 11/13/06 16:05 All acetone .040 None
L0612295 11/13/06 16:05 3, 4,31RE acetone .040 None
L0612161 11/28/06 12:56 All acetone .036 None
L0612160 11/13/06 16:05 1-6 acetone .040 None

__________ 11/28/06 12:56 7,8 acetone .036 None
L0612104 11/20/06 14:29 All acetone .035 None

_______ __ ___ ______ _____ _ ______ ______ ______2-butanone .048 None
_____ ____ ____ _____ ____ ____ _____ _____ ____ 4-mnethyl-2-pentanone .045 None

_________ 11/20/06 14:29 All aeoe.035 None
_______ __ ___ ______ _____ _ ______ ______ ______2 -b ta e .048 N one

_________ _____________ __________________4-methyl-2-pentanone .045 None

2a.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for the CCCs.
YesX xNo NA_

This is a method requirement and indicates that the analytical system is in control.

2b.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for all other
compounds or a linear curve was used.
YesX_ No NA__

3. The 12 hour system Performance Check was performed as required in SW-846.
YesXNo NA__

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(.01I for CLP 200 1) were met.
YesX_ No NA__

The CCVs were analyzed at the proper frequency. The same compounds showed low responses in the
continuing calibration as were observed in the initial calibrations. Qualifiers are not added for these outliers
since none were below the lower limit of 0.0 1. No data have been qualified from the response factors and RRFs
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are not noted since they are essentially the same as the [CAL. This consistency of response for the poor-
responding compounds is an indication that there is no significant bias for the laboratory water matrix.

2. The percent difference (%D) limits of + 25% were met.
Yes___NoX_ NA_

See the table below. When there arc no detections, unless the %D is biased low and so large as to indicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets arc not detected.
When targets are detected, the qualifier added is JC#, indicating the possibility of some bias associated with
calibration drift, where # is the % D observed.

- te AnaI~~~~~~~~~~~~~e p~rutlFr oufier Adde
L0612231 12/16/06 10:30 1-4 trans-1,3-dichloropropene _____ 25.5 None, ND

12/17106 6 33 iRE, 3RE trans-i 3-dichloropropene 27.0 None, ND
L0512230 12/16/06 10,30 5,6 trans-1,3-dichloropropene 25.5 None, ND
L0612229 12/16/06 10:30 2,5 trans-1,3-dichloropropene 25.5 None, NO

12116/06 12:55 1RE,4RE 1,1,1-trichloroethane 27.4 None, ND
______ __ __ ______ ____ ______ _____ carbon tetrachloride __ _ _ _ 34 5 None, ND

L06121 61 12/12/06 8:3~7 1-6 carbon tetrachloride _____ 25.5 JC26 detection
IL06121 60 112/11/06 13:27 1-6 carbon tetrachroride I_____ 25.1 1 None, ND

IV. CC/MS INSTRUMENT PERFORMANCE CHECK
The BFB (VOA) or DFTPP (SVOA) performance check was injected once at the beginning of each If-hour
period and relative abundance criteria for the ions were met.
Yes_-X_ No NA__

V. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were within
the required windows.
YesX_ No___ NA__

VI. SURROGATE
Surrogate spikes were analyzed with every sample.
Ycs X No-_

And met the recovery limits defined in the current contract, which are the current laboratory limits.
Yes____No__

VII. MATRIX SPIKE/MATRtX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes _X_ No __

There are 5 MS/MSDs which meets the 1:20 ratio.

B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the current
laboratory control chart limits.
Yes __ No_-X _NA-

The full target list has been spiked. Most MS/MSD recoveries and RPDs are in control. Instances where
spike recoveries are out of limits are shown in the table below. In several instances, the sample amount is
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4x the spike level or greater. In such cases, the recovery cannot realistically be calculated, because the
anticipated normal analytical variability is on the order of the spike level. Thus no qualifiers are added.

Two results are qualified due to low recoveries associated with detections and data could be biased low
proportional to the spike recovery. In both instances, the parent sample result is significantly higher than
the spike, but not 4 times higher, so the rule of thumb is not applied. However, the sample amount is such
that an impact is expected on the ability to calculate a spike recovery, and it is not likely that any actual bias
is as large as would be suggested from the recovery observed. One recovery is high, but the compound is
not detected and no qualification is required.

L0612230 IW10l 09A-E-2 1 In control None
L0612076 PMW101 01A E-2 1 acetone -360/ 3850OK None, sample > 4x spike

_____________ ~~~~~~2-butanone 1830/ 2360/OK None, sample > 4x spike

L0612274 IW21-02A-E-2 2 tetrachloroethene 12.532.00K None, sample > 4x spike
L0612201 PMW92-O5-E-2 2 carbon tetrachloride 35.5128 3/OK JS28 parent detection
L0612104 1W101-03G-E-2 4 bromodichloromethanel 1231124/OK None, ND in sample

_____________ ~~~~~tetrachloroethene 59.3/45.1/OK JS45 parent detection
___________ ~~~~~~trichloroethene -16.61/-31.1/OK None, sample >4x spike

C. The MSIJ relative percent differences (RPD) were within the defined contract limits.
Yes _X __ No _NA__

D. The MS/MSD were client samples.
Yes _X No _NA__

ViIl. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
Yes X No _

B. The LCS percent recoveries were within the limits defined in the contract (the MS limits are used as a
reference or laboratory-specific limits for this matrix are defined).
Yes _ _No _X _

The full target list has been spiked. There are a number of elevated recoveries observed as shown in the
table below. When a high recovery is associated with a non-detect in samples, no qualifier is added since
the indicated bias is high. When the target is detected, the result is qualified as JIL#, where # is the elevated
recovery. For low recoveries, non-detected results are qualified but no such results are present in this data
set.
Note that there are no outliers for the compounds having relatively low response (2-butanone, acetone, 4-
methyl-2-pentanone). Although the control windows for these targets are relatively wide compared to most
others, the actual recoveries observed at a 20 ugIL spike are generally near 100%. This shows that in the
laboratory matrix, accuracy is within a normal window. Where LCSDs are available, RPDs are generally in
control. Thus accuracy and precision for the lab matrix is good for these targets.

1S D 0U b1SiI~~i~~I§T#U Bit~hfllin~~ir~it il~it~t SI 11C S DIR P D01 hlfe
L0612231 1-4 WG229677 bromodichloromethane 126/128/OK p Nuoane, ND
L0612230 5RE WG229704 bromodifluoromethane 126/128/OK None, N
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L0612078 1-6 WG228806 bromodichloromethane 126/123/OK None, ND
___________ ~~~~~~~~~vinyl chloride 144/32/OK None, ND

L0612076 1,5,6 WG228821 bromodichloromethane 122 None, ND
L061 2202 1 RE, 2 WG229550 cis-1,2-dichioroethene OK/i127/OK JL1 27 detects
[0612077 4RE,5RE WG228927 bromodichloromethane 125 None, ND

1-5 WG228806 bromodichioromethane 126/123/OK None, ND
vinyl chloride 144/132/OK None, ND

L0612229 2,5 WG229677 Ibromnodichioromethane 126/128/OK None, ND
1 RE,4RE WG229683 bromodichloromethane 123/128/OK None, ND

L0612201 iRE WG229550 cia-i 2-dichloroethene 123/127/OK JL1 27 detect
L0612336 1-3 WG229878 bromodichioromethane 124/OK/OK None, ND
L0612296 1,2,4,5 WG229843 bromodichloromethane 124 None, ND

chloromethane 138 None, ND
___________ _______________ ~vinyl chloride 143 None, ND

L0612295 3 WG229843 bromodichloromethane 124 None, ND
chloromethane 18None, ND
vinyl chloride 13None, ND

__________ 4,3RE WG229876 bromodichloromethane 14OOKNone, ND
L0612161 4RE WG229379 bromodichloromethane 13None, ND

IX. BLANKS
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes X No__

B. No blank contamination was found in the Method Blank.
Yes-_ No X

Contamination was observed in some method blanks indicated in the table, below the reporting limit.
Whenever methylene chloride or acetone is detected in associated samples at a level less than l Ox the method
blank (corrected for dilution), the result is qualified as UB#, where # is the corrected method blank level. Such
results are usable as nondetects. Qualifiers added are summuarized in the table below. For other targets, the
factor used is 5x.

[0612231 1-4 WG229677 methylene chloride .297F None, ND
L0612230 5 WG229677 methylene chloride .297F UB.3 detect

1,2,3,4,6 WG229552 1 ,2,3-trichlorobenzene .329 None, ND
1 ,2,4-trichlorobenzene .212 None, ND

naphthalene .301 None, ND
[0612107 1-5 WG229123 1,2,3-trichlorobenzene .229F None, ND

1 ,2,4-trichlorobenzene .229F None, ND
hexachlorobutadiene .376* None, ND

naphthalene .247F
[0612386 1,2,3,5 WG230113 1,2,3-trichlorobenzene .230F None, ND

hexachiorobutadiene .366* None, ND

methylene chloride .288F UB.x deecsB

___________ ~~~~~~~~~~~~naphthalene .249F None, ND
L0612203 2RE,5RE,6RE WG229552 1,2,3-trichlorobenzene .329 None, ND

___________ _______________ ~1 ,2,4-trichlorobenzene .212 None, ND
___________ _______________ ~~~~naphthalene .301 None, ND
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L0612229 2,5 WG229677 methylene chloride .297F None, ND
IRE,4RE WG229683 chlorobenzene .210F None, ND

___________ 1,2,4,6 WG229552 1,2,3-trichlorobenzene .329 None, ND
___________ _______________ ~~1,2,4-trichlorobenzene .212 None, ND

___________ _______________ ~~~~naphthalene .301 LJB.3 detect

L0612201 2RE WG229552 1,2,3-trichlorobenzene .329 None, ND
______ ______ _____ ______ ______ 1,2,4-trichlorobenzene .212 None, ND

_______________ ~~~~~~naphthalene .301 None, ND
[0612103 ~1-5 WG229123 1,2,3-trichlorobenzene .248F None, ND

1 ,2,4-trichlorobenzene .229F None, ND
_________________ ~~~hexachlorobutadiene .376F None, ND

______ ____ _____ _____ __ ___ _____ _____ _____naphthalene .247F None, ND

C. If Field Blanks were identified, no blank contamination was found.
Yes-_ NoX_

There are 9 trip blanks and two rinse blanks. There are detections observed below the reporting limit as shown
in the table. Some of these are qualified UB due to detections in the associated method blank, thus are not used
for qualifying associated samples. When analytes are present in both the field blank and the associated samples,
the results in the samples are qualified in the same manner as for method blanks. For clarity, the qualifiers used
in this case are UTB# for trip blanks and URB# for rinse blanks.

In some instances several SDGs are contained in the same shipment. For instance, SDG L06 12076, L0612077,
and L06 12078 all have sampling dates on 12/4/06. There is only one trip blank in this set, TB- 121 106-E-2, in
SIJG L06 12078. The chain of custody numrbers are different, and the laboratory checklist indicates that several
coolers contained VOA samples, and it is not clear which cooler contains the trip blank. Therefore we have
assumned that the samples are associated with a trip blank by virtue of the SDG and not the sample date. If this
were not the case, and volatiles samples from multiple SIJGs were in the same cooler, there would be additional
qualifiers for some samples.

We recommend that if possible, a trip blank be included in each cooler that contains VOA samples, and that the
documentation be such that each trip blank can be properly matched with the samples with which it was
shipped. One of the most important functions of trip blanks is to detect cross-contamination that can occur
between high-level samples and low-level samples that are contained in the same cooler.

[0612230 TB-122006-E-2 6 methylene chloride .417F UTB.42 detection
[0612078 TB-121106-E-2 2 methylene chloride .326F -None, ND
[0612107 Trip Blank 5 methylene chloride .419F UTB.42 detection
[0612274 TB-12806-E-2 8 methylene chloride .462F None, ND
[0612203 Trip Blank 7 methylene chloride .476F UTB.48 detects
[0612229 RB1-E-2 6 acetone 3.72F URB3.7 detects

benzene .284F URB.28 detects
naphthalene .266F None, ND

toluene .628F None, ND
[0612296 Trip Blank 5 methylene chloride .321F None, ND

LJRB8 1 detects <l10x
L0612295 RB2-E-2 4 acetone 8.10OF RB

_______ __ ____ _______ ______ _______benzene .220F None, ND

_____________ _____________toluene .576F None, ND
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SDG Sample ID Lab Sample ID Analyte Results Qualifiers

IL0612161 ITrip Blank I 6 I methylene chloride .467F UITB 47 detect
L0612368 Tri Blank 6 NA All OK None
L0612386 Tri Blank 5 methylene chloride 0.39F None, IUB from MB

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. For values
reported at < 5 x the reporting limit (R-L), a difference of 2 x RL is used as guidance (4 x R-L for soils). Data are
not qualified for field duplicates as these are evaluated for the total project by the client.
Yes__X_ No NA__

There are 9 identified field duplicates. Observations are summarized in the table.

SDG Client Sample ID Parent Sample Observations

L0612275 DUPl-E-2 1W21 -OIA -E-2 In control
L0612274 DUP2-E-2 1W21-03A-E-2 In control
L0612161 DUP3-E-2 PMW21-03-E-2 In control
L0612077 DUP4-E-2 1W101-01A-E-2 In control
L0612160 DUP5-E-2 IW101-05A-E-2 In control
L0612229 DUJP6-E-2 IW101-08A-E-2 In control
L0612368 DUJP7-E-2 1W92-06-E-2 In control

L0612078 DUP8-E-2 PMW101-03A-E-2 In control
L0612231 DUP19-E-2 PMW85-01-E-2 In control

XI. SYSTEM PERFORMANCE
A. The WIs, chromatograims, tunes and general system performance were acceptable for all instruments and
analytical systems.
Yes___ No NAX
Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met.
YesXNo NA__

Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLs for all other targets in the run. In such cases, the both results are provided in hardcopy except for the
analytes that are above the upper range in the initial run. These are only shown for the reanalysis.

In the EDD, only the initial run is provided for most analytes, and only the reanalysis is provided for the
analytes which are above the upper linear range in the first rnm.

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatogramis
(RIG) were evaluated for all detected compounds.
Yes___ No__ NAX
Not part of this review level

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each
internal standards quantitation set.
Yes__ No NAX_
Not part of this review level
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XiIII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification criteria.
Yes__ No__ NAX_
Not part of this review level

XIV. OVERALL ASSESSMENT OF THE CASE
The laboratory has complied with the requested method. Data are fully usable after consideration of
qualifiers.
The following is noted:

Chain of Custody/Deliverables:
The project manager is informed of the following and the chain information is to be updated for the project file.

Most of the SDGs do not have a customary chain of custody. Those have a running list of samples with date
-and time collected with no relinquished and received areas at the bottom of each page. They do not have page
numbers. Some of the time there is a typed area of the last page with the samplers name, date and time with a
shaded area for the signature. The person receiving the samples must remember to write in their name and the
sample receipt information as there is no area for that established. In addition, as indicated in the previous
section, some sample names are truncated on the chain of custody, making them an unacceptable record for
those samples. Many of these chains of custody have changes to them without initials. There are some SDGs
that have customary chains of custody but have gaps in time without documentation or missing signatures, dates
and times. The narrative will state the chains of custody numbers but many times they are missing.

Our understanding is that the chain of custody is an electronic sample documentation system. We would
recommend developing an improved set of chain of custody documents to be generated from this system that
provide a more clear hardcopy documcntation of the electronic process, particularly once the samples are
received at the laboratory. There needs to be signature lines for relinquished and received on all pages of the
chain of custody and the pages need to be numbered and uniquely identified.

L06 12103: Sample Receipt Form is not completely checked off.

Sample Discrepancy Form: L0612275 - Kemtron did not receive samples for IDs DUP9-E-2, PMW85-0lI-E-2,
PMW85-02-E-02. They were listed on the COG.

Sample Discrepancy Form: L0612386 - 1W85-04-E-2 was received on 12/14/06 at 12:55 but was not on the
chain of custody.

Sample Discrepancy Form: L0612203 and L0612201 (1 page) - indicates that 1 vial was broken for JWlOI 1-
06B3-E-2 ~ 840 and PMW92-05-E-2 ~ 1140. The specific analysis impacted appears to be 8260, but since
there are multiple vials taken, apparently the laboratory was able to conduct the analysis normally.

Sample Discrepancy Form: L06 12336 - Lab received sample containers for ID 1292-08.E-2 that were not listed
on the COG.

Sample Discrepancy Form: L0612229 - RSK 1W 101I-0813-E-2 received broken.

L0612161 has an Original Chain of Custody #63854 with this SDO.

Sample Condition:
L0612231, L0612368, L0612230, L0612078, L0612154, L0612076, L0612107, L0612274, L0612275,
L0612202, L0612386, L0612077, L0612203, L0612229, L0612201, L0612336, L0612161, L0612160,
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L06 12104, L0612 103: The cooler temperature was 0-P'C for a few of the coolers but the Sample Checklist
states that the samples weren't frozen. No qualifiers are required under these circumstances.

Initial Calibrations:
Per the project manager, the 2001 EPA CLP validation guidance has been applied to the common "poor
responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any calibration
response factors below 0.05 have been observed. See the table within the report body for details. The
validation guidance allows for a response of 0.01 for these compounds if spectral integrity can be verified at low
concentrations. These spectra are not commonly provided and are not part of the deliverable for these data sets.
The laboratory has been tasked with providing to the client verification that the 0.01 RF is valid. Given the
spectral verification is available, the data are not qualified for response >0.01 < 0.05. No data have been
qualified.

The low-responding compounds are highly water-soluble and capable of hydrogen bonding with water. This
decreases their purge efficiency and results in the relatively low response. The implication of this low purge
efficiency is that a relatively low absolute recovery of such compounds is achieved in the purge step of the
analysis. If this recovery is consistent, reasonable accuracy and precision can be achieved in a given matrix,
which is indicated for the lab matrix by acceptable recoveries in LCS and calibration checks. However, this
causes these targets to be more sensitive to matrix variations that impact purge efficiency (such as ionic
strength or the presence of varying levels of soluble non-target organic material) than are the more hydrophobic
compounds typically analyzed by this method, and as a result they are more likely to exhibit matrix bias. The
likelihood of matrix bias for these compounds in this site matrix is assessed in the MS/MSD section of this
report. -

Continuing Calibrations:
The CCVs were analyzed at the proper frequency. The same compounds showed low responses mn the
continuing calibration as were observed in the initial calibrations. Qualifiers are not added for these outliers
since none were below the lower limit of 0.01. No data have been qualified from the response factors and RRFs
are not noted since they are essentially the same as the ICAL. This consistency of response for the poor-
responding compounds is an indication that there is no significant bias for the laboratory water matrix.

See the table within the report. When there are no detections, unless the %D is biased low and so large as to
indicate a significant probability of false negatives, no qualifiers are added for %lJ outliers when targets are not
detected. When targets are detected, the qualifier added is JC#, indicating the possibility of some bias
associated with calibration drift, where # is the % 0 observed.

LCS Recoveries:
The full target list has been spiked. There are a number of elevated recoveries observed as shown in the
table within the report body. When a high recovery is associated with a non-detect in samples, no qualifier
is added since the indicated bias is high. When the target is detected, the result is qualified as JL#, where t
is the elevated recovery. For low recoveries, non-detected results are qualified but no such results are
present in this data set.
Note that there are no outliers for the compounds having relatively low response (2-butanone, acetone, 4-
methyl-2-pentanone). Although the control windows for these targets are relatively wide compared to most
others, the actual recoveries observed at a 20 ug/L spike are generally near 100%. This shows that in the
laboratory matrix, accuracy is within a normal window. Where LCSDs are available, RPDs are generally in
control. Thus accuracy and precision for the lab matrix is good for these targets.

Matrix Spikes:
There are 5 MS/MSDs which meets the 1:20 ratio.
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The full target list has been spiked. Most MS/MSD recoveries and RPDs are in control. Instances where
spike recoveries are out of limits are shown in the table below. In several instances, the sample amount is
4x the spike level or greater. In such eases, the recovery cannot realistically be calculated, because the
anticipated normal analytical variability is on the order of the spike level. Thus no qualifiers are added.

Two results are qualified due to low recoveries associated with detections and data could be biased low
proportional to the spike recovery. In both instances, the parent sample result is significantly higher than
the spike, but not 4 times higher, so the rule of thumb is not applied. However, the sample amount is such
that an impact is expected on the ability to calculate a spike recovery, and it is not likely that any actual bias
is as large as would be suggested from the recovery observed. One recovery is high, but the compound is
not detected and no qualification is required.

Method Blanks:
Contamination was observed in some method blanks indicated in the table in the report, below the reporting
limit. Whenever methylene chloride or acetone is detected in associated samples at a level less than lOx the
method blank (corrected for dilution), the result is qualified as UB#, where #t is the corrected method blank
level. Such results are usable as nondetects. Qualifiers added are summiarized in the table. For other targets,
the factor used is 5x.

Field Blanks:
There are 9 trip blanks and two rinse blanks. There are detections observed below the reporting limit as shown
in the table within the report. Some of these are already qualified UB due to detections in the associated method
blank, thus are not used for qualifying associated samples. When analytes are present in both the field blank
and the associated samples, the results in the samples are qualified in the same manner as for method blanks.
For clarity, the qualifiers used in this case are UTB# for trip blanks and URB# for rinse blanks.

In some instances several SDGs are contained in the same shipment. For instance, SDG L06 12076, L0612077,
and L06 12078 all have sampling dates on 12/4/06. There is only one trip blank in this set, TB-121106-E-2, in
SDG L06 12078. The chain of custody numbers are different, and the laboratory checklist indicates that several
coolers contained VOA samples, but it is not clear which cooler contains the trip blank. Therefore we have
assumed that the samples are associated with a trip blank by virtue of the SDG and not the samnple date. If this
were not the case, and volatiles samples from multiple SDGs were in the same cooler, there would be additional
qualifiers for some samples.

We recommend that if possible, a trip blank be included in each cooler that contains VOA samples, and that the
documentation be such that each trip blank can be properly matched with the samples with which it was
shipped. One of the most important functions of trip blanks is to detect cross-contamination that can occur
between high-level samples and low-level samples that are contained in the same cooler.

EOLs:
Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLs for all other targets in the run. In such cases, the both results are provided in hardcopy except for the
analytes that are above the upper range in the initial run. These are only shown for the reanalysis.

In the EDD, only the initial run is provided for most analytes, and only the reanalysis is provided for the
analytes which are above the upper linear range in the first run.

Field QC:
There are 9 identified field duplicates. All show reproducibility compared to the parent sample within
acceptance limits.
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ORGANIC DATA QUALITY REVIEW REPORT
GC REPORT FOR Metabolic Acids by HPLC; Ethane, Methane, Ethene, Carbon dioxide by EPA SOP
RSK-175; and Hydrogen by AM20GAX (GC/ROD).

RSK-175:
SDG: L061: 2295. 2296. 2336. 2201. 2203. 2229. 2230. 2274, 2275. 2386. 2202. 2231. 2077.
2386.,2076.,2078.,2107.,2104.,2103.,2161.,2160.,2154

Metabolic acids:
SDG: L061: 2295, 2296. 2336. 2201. 2203. 2229. 2230, 2274. 2275. 2386. 2202. 2231. 2077.
2386.,2076.,2078, 2107.,2104.,2103, 2161.,2160.,2154

AM200AX: P0612318. P0612137. P0612205. P0612095

PROJECT: Memphis Defense Depot. EBT-1Ifor e2m Denver

LABORATORY: Kemron Environmental Services. Marietta. OH: Hydrogen subcontracted to Microseeps.
Inc. Pittsburg. PA

SAMPLE MATRIX: Water and Vapor

SAMPLING DATE (Month/Year): December, 2006

NO. OF SAMPLES: Metabolic acids - 98 waters including 2 rinse blanks: RSK-175 - 98 waters
including 2 rinse blanks. AM200AX - 93 vapor

ANALYSES REQUESTED: Metabolic Acids by HILC; EPA SOP RSK-175.,Mieroseens AM2OGAX

SAMPLE NO.: Attached

DATA ,REVIEWER: Sammy Huntington and John Huntington (Gateway Enterprises)

QA REVIEWER: Diane Short & Associates. Inc.. INITIALS/DATE:

Telephone Logs included Yes__ No X

Contractual Violations Yes__ No X

The project QAPP, EPA Contract Laboratory Program National Functional Guidelines for Organic
Review, 2001 (SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical
Methods Third Edition, (SW-846), current updates, and the project-specific methods have been
referenced by the reviewer to perform this data validation review. The EPA qualifiers have been
expanded to include a descriptor code and value to define QC violations and their values, per the
approval of the Project Manager. The review has been tasked as Level III for review of all calibrations,
holding times, and QC for all samples.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
Yes- X No _

This is a Level Ill Report

II. ANALYTICAL REPORT FORMS
The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes X No___

III. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction and
from extraction to analysis.)
Yes __ No _X_

See Section B. below

B. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (Time of
sample collection to time of extraction and from extraction to analysis.)
Yes __ No _X_

Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous HPLC method 83 10 is 14 days for preserved water
samples. Metabolic acid holding times were all within 14 days. It has been verified on other projects that
no holding time is established for these compounds. There is no indication of sample pH in the data
packages, but the sample receipt forms indicate that the pH range is acceptable except in isolated
instances, where it is noted that the laboratory adjusted the pH (see next section). This suggests that the
samples were preserved with acid, a good practice for these analytes.

RSK-175: All samples were prepared within 14 days from collection. For RSK-175, pH should not be
adjusted when CO 2 is determined, which is the case in this project. It is not clear in the documentation
whether samples for RSK-175 were pH-adjusted or not. In the absence of definitive information we have
assumed that no acidification occurred. If in fact samples were acidified for RSK-175, it would mean that
inorganic carbon in the form of bicarbonate and carbonate would be converted to carbon dioxide, would
consequently bias the results high for that analyte. The project manager should clarify this preservation
question and regard the data for carbon dioxide accordingly.

AM20GAX: This method is a procedure developed by Microseeps, Inc. Recommended holding times in
the procedure are 14 days. Several samples were analyzed outside of that holding time due to equipment
malfunctions. This is documented in the analyst notes provided as a Case Narrative. Sample results with
holding times outside of the method recommendation are qualified as JH#, where # is the number of days
by which the holding time was exceeded. A list of samples that are out of holding, along with the
qualifiers added, is provided in the table below.

Microseeps indicates that samples are very stable in the vials used for this procedure, but we cannot
provide a technical assessment of the stability for hydrogen itself beyond the 14 days specified in the
Microseeps procedure.
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We would assume that some losses of hydrogen could occur, with a resulting possibility of low bias.

SAMPLE NO LAB ID SAMP DATE ANAL DATE ANAL TIME HT QUALIFIERI
PMW92-03 P0612137-I5A 12/7/2006 12/27/2006 16:03 20 JH6
PMW92-02 P0612137-25A 12/7/2006 12/27/2006 16:28 20 JH6
[W101-06A P0612137-31IA 12/7/2006 12/27/2006 16:41 20 JH6
1W21I-01 B P0612205-01A 12/11/2006 1/4/2007 13:57 24 JHLO
1W21-03A P0612205-02A 12/11/2006 12/27/2006 17:57 1 6 1H2
1W21-02A P0612205-03A 12/11/2006 12/27/2006 18:09 1 6 11-2
1W21-O1A P0612205-04A 12/11/2006 12/27/2006 18:22 1 6 JH2
1W21-04A P0612205-O5A 12/11/2006 12/27/2006 18:34 1 6 JH2
DUP-I P0612-205-06A 12/11/2006 12/27/2006 18:46 1 6 JH2
1W21-03A P0612205-07A 12/11/2006 12/27/2006 18:58 1 6 1H2
DUP-6 P0612205-08A 12/8/2006 12/27/2006 19:11 1 9 JHS
IWIOI-09C P0612205-09A 12/8/2006 1/4/2007 14:09 27 JH13
1WIOI-09B P0612205-IOA 12/8/2006 1/4/2007 14:22 27 JH13
IWIOI-09A P0612205-I IA 12/8/2006 12/28/2006 18:19 20 JH6
IW1OI-08B P0612205-12A 12/8/2006 1/4/2007 14:36 27 JH13
IW10I-07C P0612205-13A 12/8/2006 1/4/2007 15:02 27 JH13
1IW1I-08C P0612205-14A 12/8/2006 1/4/2007 15:14 27 JH13
IWIOI-078 P0612205-15A 12/8/2006 12/28/2006 19:09 20 JH6
MW-85 P0612205-16A 12/8/2006 12/28/2006 19:21 20 J1-6
LWIOI-09A P0612205-17A 12/8/2006 12/28/2006 19:33 20 JH6
DUP-9 P0612205-18A 12/8/2006 1/2/2007 14:29 25 JH1l
PMW-85-01 P0612205-19A 12/8/2006 1/2/2007 14:44 25 JH11
1W92-03 P0612318-OIA 12/12/2006 1/4/2007 15:40 23 31-9
1W21-03B P0612318-02A 12/12/2006 1/2/2007 15:11 21 1H7
1W21-05B P0612318-03A 12/12/2006 1/2/2007 15:25 21 JH7
1W21-02B P0612318-04A 12/11/2006 1/2/2007 15:44 22 1H8
1W92-01 P0612318-05A 12/12/2006 1/2/2007 15:56 21 JH7
1W85-01 P0612318-09A 12/14/2006 1/4/2007 16:00 -21 JH7
1W85-02 P0612318-lOA 12/14/2006 1/4/2007 16:33 21 JI-7
1W92-04 P0612318-12A 12/13/2006 1/4/2007 16:49 22 JH8
1IW21-004B P0612318-13A 12/12/2006 1/2/2007 16:09 21 JH7
1W21-0_5A P0612318-14A 12/12/2006 1/4/2007 17:02 23 JH49
1IW92-02 IP0612318-1SA 12/12/2006 1/2/2007 16:37 21 JH7

C.'AlII chains of custody are complete with signatures and dates.
Yes__ No X

The project manager is informed of the following and the chain information is to be updated for the project
file.
Most of the SDGs do not have a customary chain of custody. Those have a running list of samples with date
and time collected with no relinquished and received areas at the bottom of each page. They do not have
page numbers. Some of the time there is a typed area of the last page with the samplers name, date and time
with a shaded area for the signature. The person receiving the samples must remember to write in their
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name and the sample receipt information as there is no area for that established. In addition, as indicated in
the previous section, some sample names are truncated on the ehain of custody, making them an
unacceptable record for those samples. Many of these chains of custody have changes to them without
initials. There are some SD)Gs that have customary chains of custody but have gaps in time without
documentation or missing signatures, dates and times. The narrative will state the chains of custody
numbers but many times they are missing.

Our understanding is that the chain of custody is an electronic sample documentation system. We would
recommend developing an improved set of chain of custody documents to be generated from this system
that provide a more clear hardcopy documentation of the electronic process, particularly once the samples
are received at the laboratory. There needs to be signature lines for relinquished and received on all pages of
the chain of custody and the pages need to be numbered and uniquely identified.

L0612103: Sample Receipt Form is not completely checked off.

Sample Discrepancy Form: L06 12275 - Kemtron did not receive samples for IDs DUP9-E-2, PMWSS-01-E-
2, PMWSS-02-E-02. They were listed on the COG.

Sample Discrepancy Form: L0612230 - One of the RSK175 vials of sample 1W 101 -09A-MS was received
broken. There was sufficient volume remaining to proceed with analysis.

Sample Discrepancy Form: L0612386 - IW85-04-E-2 was received on 12/14/06 at 12:55 but was not on the
chain of custody.

Sample Discrepancy Form: L06 12336 - Lab received sample containers for ID 1292-08-E-2 that were not
listed on the COG.

Sample Discrepancy Form: L0612229 - RSK IW I01O1-OSB-E-2 received broken.

L0612161 has an Original Chain of Custody #63854 with this SDG.

For hydrogen analysis, conventional chain of custody documents were used. There were some problems
with the documentation, as follows:

SDG P0612205 (Kemron L0702003): The chain of custody provided had no laboratory receipt signature,
date, or time.
SDG P06123 18 (Kemtron L0702004): Documentation was in order.
SDG P0612095 (Kemron L070 1687): Documentation was in order.
SDG P0612137 (Kemron L0702002): Documentation was in order except for the second page of the three-
page chain of custody, which was not signed as relinquished by the sampler.

In addition, shipping documents or tracking numbers covering the period of shipment were not provided.

D. Samples were received at the proper temperature and preservation.
Yes X No_ _

L0612231, L0612368, L0612230, L0612078, L0612154, L0612076, L0612107, L0612274, LO612275,
L0612202, L0612386, L0612077, L0612203, L0612229, L0612201, L0612336, L0612161, L0612160,

E2MPebiIGCG407 Page 5 of 17



941 584

L0612 104, L0612103: The cooler temperature was 0-P'C for a few of the coolers but the Sample Checklist
states that the samples weren't frozen. No qualifiers are required under these circumstances.

Sample Discrepancy Formo: [06 12386: Sample 1W85-04-E2 were received at pH 6 for metabolic acids,
according to the receiving checklist. A note was appended indicating that this could not be adjusted by the
laboratory. There was no further explanation provided.

Sample Discrepancy Form: L0612077 - The sample receiving checklist shows that samples PMW1O1-OI A-
E2, its MS and MSD containers, DIJP4-E2, and IW101-01A-E2 were received at a pH higher than 2 (3.5)
for the metabolic acids. The documentation shows that the pH was adjusted by the laboratory to a level < 2.

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The GC/HPLC standards were analyzed at the required frequency (every 72 hours at a minimum).
Yes _X_ No__

B. The chromatographic resolution and separation criteria were met.
Yes _X_ No__

C. The suggested columns were used and the EQLs were met.
Yes _X_ No__

D. Calibration factors for IC met the 20% RSD limit or the regression curves were prepared with a
correlation coefficient 'r' greater than 0.99, per SW-846, Method 8QOOB.
Yes ___NoX_

Initial calibrations were in control for all methods with the exception of carbon dioxide in the RSK- 175
analyses. The laboratory has not commented about this. Laboratory criteria for assessing carbon dioxide
calibration acceptance is not provided. As the reviewer considers the RSD to exceed good laboratory
practice limits, all detected carbon dioxide results are qualified as JC64, indicating the possibility of bias
due to poor initial calibration linearity.

RSK- All 9/27/06 15:29 ALL carbon dioxide 63.9 0.955 JC64
175

E. Percent Difference (%D's) for Continuing Calibration Factors and retention times (RT) were within
the 25% Limits.
Yes -_No X

Metabolic Acids: All calibrations are in control. The laboratory is employing the external standard
method and is using opening and closing calibrations appropriately.

RSK-1 75: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 8000B3), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
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been done for all analytes but for carbon dioxide, for which a number of opening calibrations do not meet
the 30% D criterion specified for RSK-175. The samples have already been qualified for the initial
calibration non-linearity and no additional qualifiers have been added.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where
the laboratory limit is set. This method has not been published as a promulgated method by EPA (it
rather exists as an open literature publication and an internal EPA SOP), and it may not have been fully
developed for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless,
the results appear to indicate a probable bias which should be considered in using the data.

AM20GAX: All calibrations are in control. The laboratory is employing the external standard method
and is using opening and closing calibrations appropriately.

RSK-175 L0612368 12/22/06 18.16 IRE,2RE,4RE carbon dioxide 31.0 From ICAL
L0612230 12/19/06 13:03 i RE, 4RE carbon dioxide 43.0 From ICAL

____L0612078 12/11/06 14:31 1,3,4-6 all REs carbon dioxide 29.4 From ICAL
_____L0612154 12/13/06 14:18 1-4 carbon dioxide 58.0 From ICAL
_______ ________12/14/06 9:24 IRE,2RE,3RE carbon dioxide 49.3 From ICAL

_____L0612076 12/6/06 13:42 4,5RE,7RE carbon dioxide 34.9 From ICAL
12/18/06 10:03 1,4,6,7 carbon dioxide 36.1 From ICAL
12/11/06 15:40 IRE carbon dioxide 29.4 From [CAL

L0612274- 12/19/06 13:03 2,5,6,7,l1RE carbon dioxide 43.0- From ICAL
12/21/06 9:04 5PE,6RE,7RE carbon dioxide 59.5 From ICAL

L0612275 12/19/06 13:03 IA4 carbon dioxide 43.0 From ICAL
.12/21/06 9:04 IRE,2PE,4RE carbon dioxide 59.5 From ICAL

L0612202 12/1/8/06 11:07 I RE,4RE carbon dioxide 54.3 From ICAL
10612103 12/12/06 13:43 2RE,3RE,4RE carbon dioxide 51.4 From ICAL
L0612104 12/13/06 13:43 1RE,2RE,3RE,4RE carbon dioxide 51.4 From ICAL
L0612160 12/14/06 9:24 1RE,2RE,3RE,4RE carbon dioxide 49.3 From ICAL

2/14/06 12:13 5RE,6RE,7RE,8RE carbon dioxide 29.9 From ICAL
L0612296 12/22/06 18:16 4RE carbon dioxide 31.0 From ICAL
L061I2336 12/22/06 18:16 IRE,2RE,3RE c~arbon dioxide 391.0 From ICAL
1L0612229 12/15/06 17:18 2- carbo n dioxde 49.4 FrmCA
IL0612203 12/18/06 11:07 1,2,3,5,6 (all REs) Icarbon dioxide 154.3 From ICAL

V. BLANKS
A. Laboratory blanks
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten
samples, whichever is more frequent.
Yes X No__

2. No blank contamination was found in the method blank.
Yes -__No X
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There are a number of method blanks for RSK-175 which have low-level detections (*) of methane and
carbon dioxide, as shown in the table below. When the associated sample result is less than 5x the
method blank level (corrected for sample dilution), the sample result is qualified as UB#, where # is the
corrected method blank result. Such results arc usable as non-detected values.

Method blanks for hydrogen analysis and for metabolic acids are in control.

~~i~od? SDG ab Sam~e A ~ Bateh iliargets =Detected Tagg%:Q:aiir
RSK-175 L0612231 1-3 _WG229785 methane .269* UB# detects

None, result > 5x
_________ ________ ~~~~~~carbon dioxide 174* MB

________L06 12230 1,4,5 WG229785 methane .269* UB# detects

None, result > 5x
carbon dioxide 174* IMB

None, result > 5x
L0612368 1,2,4 _W0230108 methane .288* MB

None, result > 5x:
L0612078 1,3,4-6 all REs WG229191 carbon dioxide 184* MB

None, result > 5x
L0612076 IRE WG229191 carbon dioxide 184* MB
L0612107 1,2 WG229191 methane .276* UB# detects

UB# results < 5x:
4,IRE,2RE,3RE WG229307 carbon dioxide 174* M

UB# results < 5x
________L0612274 1RE,2,5-7 WG229898 methane 335* MB

one, result > 5x
________ 1 ~~ 0G229785 imethane .269* _MB

UB# results < 5x
L0612275 1-4 WG229898 methane .335* IMB

L6 12202 IRE,4RE 0W229785 methane .269* MB
________ L612386 1 WG230108 methane .288* UB# detection

None, result > Sx
2RE,3RE 0W230355 carbon dioxide 180* MB

None, result > 5x
L612103 1-5 0W229191 carbon dioxide 184* MB

UB# results < Sx
methane .276* IMB

None, result > 5x
2RE,3RE,4RE WG229307 carbon dioxide 174* MB

IJB# results < 5x
L612104 1-4 WG229191 methane .276* MB

None, result > 5x
_______________ ~carbon dioxide 174* B

________________1RE,2RE,3RE,4RE 0G229307 Icarbon dioxide 174* onresult > 5x
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M I~~ Lb~p & ~ ~ich 7target§ Detected Targt:<J ifer

UB# results < Sx
________L0612295 1-4 WG229898 methane .335* _MB

UB# results < Sx
_____L0612296 1,2 WG229898 methane *335* MB

UB# results < 5x
________4, 1 RE,2 RE WG230108 [methane .288* MB

UB# results < 5x
L0612336 1-3 0G230108 methane .288* MB

None, result > 5x
L0612229 2RE,4RE,5RE WG229785 carbon dioxide 174* MB

6 WG229898 methane .335* UB.34 (RB)

None, result > 5x
________L0612203 1,2,3,5,6 (all REs) IWG229785 1carbon dioxide 1174* IMB

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes __ No NA X

B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes-___No X NA_ _

Rinse blanks for RSK-1 75 and metabolic acids show some detected levels for methane, carbon dioxide,
and acetic acid. Results arc already qualified from the method blank levels for RSK-175, and so no
additional qualifiers are added. For metabolic acids, acetic acid is qualified as URB#, where # is the
dilution-corrected rinse blank level, when the level in the associated sample is less than 5x the rinse
blank.

S am le3

RSK 175 L0612295 R132-E-2 4 methane .79 None, UB from MB
~~~~~~~~carbon dioxide 1700F None, samples > 5x RB

L06 12229 RBI E-2 6 methane .56 None, UB from MB
c~~~~~~~~aro doxide 1000 None, samples > 5x RB

M.A 1L0612295 RB2-E-2 4 actcci 25.0 URB25 detects
________JL0612229i RBI-E- 6 acetic acid 34.8 URB35 detects

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for every
analyses performed for every 20 samples or for every matrix whichever is more frequent.
Yes _X No _
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In most cases for the RSK-175 and the Metabolic acids, the sample volumes were not sufficient to
prepare a matrix spike and matrix spike duplicate.

RSK-175: There were five (5) MS/MSDs which meet the 20tol1ratio.
Metabolic Acids: There were five (5) MS/MSDs which meet the 20 to I ratio.
AM20GAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.

The MS/MSDs conducted are summarized in the table below.
IME-qtFI®WSII~ PARE TLA2B]SMPE I
RSKSOP-175 L0612230 LW1OI0 -9A-E-2 1

_________________L0612076 PMWlI0-OIA-E-2 1
_________________L06 12274 1W21-02A-E-2 2
_________________L0612104 IW1OI-03C-E-2 4

_________________L0612201 PMW92-05-E-2 2
Metabolic Acids IL06 12230 IIW I1Ol-9A-E-2

_________________L0612076 IPMWIO1-0IA-E-2 1
L06 12274 1W21-02A-E-2 2

_________________L0612104 JIW1Ol-03C-E-2 4

_________________L0612201 IPMW92-05-E-2 2

B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or in the
contract.
Yes -__No X

RSK-175:
Carbon dioxide gave MS/MSD outliers as shown in the table below. In each case, the sample level is
greater than 4x the spike amount, which means that the anticipated normal analytical variability is greater
than the spike amount. In such cases, no recovery can meaningfully be calculated, and no qualifiers are
added. There is no indication of bias.

Metabolic acids: Metabolic acid MS/MSDs had several outliers. These included high recoveries
associated with non-detects in the parent sample and recoveries associated with samples that were greater
than 4x the spike level. In neither of these cases are qualifiers applied. In three cases, qualifiers were
applied as JS#, where ft is the recovery observed. A matrix bias roughly proportional to the recovery
appears to be present in these instances. There is one extremely low recovery (8%) for acetic acid and the
data should be used with caution.

RSK 175 L0612076 1 WG220904 carbon 136/-296/OK None, parent 4x
2 dioxide ____ _spike

L0612201 2 WG229610 carbon 40/OK/OK None, parent 4x
__________ ______ dioxide . .___ _ spike

Metabolic L0612230 1 WG229440 pyruvic acid 146/49.5/98.4 None, ND in parent
acids I _ _ _ _

f I_____ I____ lactic acid I198/-2 15/OK None, parent> 4x
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METHOD SDG PAR PREP Analyte MS/MSD/RP QUALIFIERS
ENT BATCH D____

____ ____ ___ ____ ____ ____ ____ ___ sp ike

acetic acid 25.3/8.06/OK JSS detection
L06 12076 1 WG229222 lactic acid -1540/- None, parent> 4x

_____ _____ ____ _____ _____ 1410/OK spike

acetic acid .2500/- None, parent> 4x
____ ____ ___ ____ ____2150/OK spike

propionic acid -30 10/- None, parent> 4x
_____ ___ ____ ____ ____ ___ ____ ____ 2790/OK spike

L0612104 4 WG229222 pyruvic acid OK/131/OK None, ND in parent
_________ _________lactic acid OK/139/OK JS139 detect

None, parent> 4x
_________acetic acid -13.3/185/30.3 spike

None, parent> 4x
_________ _________propionic acid:-24.4/OK/OK spike

___________L0612201 2 JWG229201 pyuIc cd JK38.0/94.1 IJS38D94 parent

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory limits.
Yes _ _No X
See the section above. The parent sample is qualified as JD#, where # is the RPD outlier, when both
RPD and spike recoveries are out of limits. Otherwise samples are not qualified for RPD outliers.

D. The MS/MSD were client samples.
Yes X No_ _

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD)
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes X No__

B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the contract.
Yes _X_ No__

Vill. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes __No _NA X

.RSK-175 and AM2OGAX: Surrogates are not required for this analysis.

Metabolic Acids: The Laboratory 'Data Checklist' notes surrogates as being applicable, but none are
reported in the data packages. This item cannot be verified. For an analogous HPLC Method 83 10,
surrogates are required.

B. And met the recovery limits defined in the current contract. If recovery limits were exceeded, the
sample was re-extracted and re-analyzed.
Yes ___No NA X
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[X. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
within the required windows. Note: Internal standards are not required for GC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GCMS
methods.
Yes__ No__ NA-X_

RSK-175, Metabolic Acids, AM20GAX: The laboratory uses the external standard procedure, so no
internal standards are present or required.

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils and gases.
For values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes ___NoX_ NA___

There are 9 field duplicates for RSK-175 and metabolic acids. These are all in control with the exception
of one acetic acid result (see Table below)

For the hydrogen analysis, there are 8 field duplicates present. One of these is associated with a parent
sample which does not appear to be present in the data set. Thus we are able to identify 7 field duplicate-
parent sample pairs. Several of these are outside the limits identified above, and are noted in the table.

AM20GAX P0612205 DUPI E-2 1W21I-OlIA -E-2 Hydrogen in parent 8.2, duplicate 2.7
__________Not Present DUP2-E-2 1W21-03A-E-2 Not present in hydrogen data
__________P0612137 DUP3-E-2 PMW21-03-E-2 In control
__________P0612095 DUP4-E-2 1WI01-01A-E-2 Hydrogen in parent 8900, dup 5300
__________P0612137 DUP5-E-2 LWI01-05A-E-2 In control

P0612205 DUP6-E-2 IW10 1-08A-E-2 cannot locate parent results
P06123 18 DUP7-E-2 1W92-06-E-2 Hydrogen in parent 14, dup 1.4

__________P0612095 DUP8-E-2 PMWI1O-03A-E-2 In control
__________P0612205 DUP9-E-2 PMW85-01-E-2 In control

R~SK-175 L06 12275 DUP1-E-2 1W21I-01IA -E-2 In control
L06 12274 DUP2-E-2 1W21-03A-E-2 In control
L0612161 DUP3-E-2 PMW21-03-E-2 In control

__________L06 12077 DUP4-E-2 IWI10-01A-E-2 In control
__________L0612160 DUP5-E-2 1IW1O-05A-E-2 In control
__________L06 12229 DUP6-E-2 IW101-08A-E-2 In control
__________L0612368 DUP7-E-2 1W92-06-E-2 In control
__________L0612078 DUP8-E-2 PMWI01-03A-E-2 In control
__________L0612231 DUP9-E-2 PMW85-01-E-2 In control

MBA L0612275 DUPI-E-2 1W21-01A -E-2 IIn control
__________L06 12274 DUP2-E-2 IW21-03A-E-2 JIn control

L0612161 DUP3-E-2 PMW21-03-E-2 Acetic acid 25.6 in parent, ND in
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ d u p
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L0612077 DUP4-E-2 LWl0l-01A-E-2 In control
L0612160 DUP5-E-2 LWI01-05A-E-2 In control
L0612229 DUP6-E-2 LWI01-08A-E-2 In control

__________L0612368 DUP7-E-2 1W92-06-E-2 In control
__________L0612078 DUP8-E-2 PMWI01-03A-E-2 IIn control
__________L0612231 DUP9-E-2 PMW85-01-E-2 In control

XI. COMPOUND IDENTIFICATION
A. All raw data chromatograms and data system printouts were evaluated for all detectcd compounds and
the identification is accurate.
Yes __No___NA X

This evaluation is not performed at this level of review.

B. Retention time limits or peak pattern identifications are met.
Yes _No _NA X

This evaluation is not performed at this level of review.

C. If two column or two detector confirmation was performed, the value of the confirmation was within
25%D of the quantitation value for results > 5 x RL. If the laboratory has flagged data 'COL' for %D >
40%, a JP qualifier has been added for low level results. For values below (5 x RL), the difference is not
considered to impact the precision of the data.
Yes __No _NA- X

Not part of this level of review. Dual columns are not required for these methods.

XII. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes ___No- NA X

This evaluation is not performed at this level of review.

B. The chromatograms and general system performance were acceptable for all instruments and
analytical systems.
Yes __No _NA X

This evaluation is not performed at this level of review.

XIII. OVERALL ASSESSMENT OF THE CASE

The method criteria have been met and the quality of the data, as qualified, is considered fully acceptable
and usable as far as can be determined at this level of review.
The following is noted:

Chain of Custody and Login Checklists:
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The project manager is informed of the following and the chain information is to be updated for the project
file.
Most of the SI)Gs do not have a customary chain of custody. Those have a running list of samples with date
and time collected with no relinquished and received areas at the bottom of each page. They do not have
page numbers. Some of the time there is a typed area of the last page with the samplers name, date and time
with a shaded area for the signature. The person receiving the samples must remember to write in their
name and the sample receipt information as there is no area for that established. In addition, as indicated in
the previous section, some sample names are truncated on the chain of custody, making them an
unacceptable record for those samples. Many of these chains of custody have changes to them without
initials. There are some SDGs that have customary chains of custody but have gaps in time without
documentation or missing signatures, dates and times. The narrative will state the chains of custody
numbers but many times they are missing.

Our understanding is that the chain of custody is an electronic sample documentation system. We would
recommend developing an improved set of chain of custody documents to be generated from this system
that provide a more clear hardcopy documentation of the electronic process, particularly once the samples
are received at the laboratory. There needs to be signature lines for relinquished and received on all pages of
the chain of custody and the pages need to be numbered and uniquely identified.

L061 2103: Sample Receipt Form is not completely checked off.

Sample Discrepancy Form: L0612275 - Kemron did not receive samples formIs DUP9-E-2, PMWS5-01-E-
2, PMW85-02-E-02. They were listed on the COG.

Sample Discrepancy Form: L0612230 -One of the RSKI 75 vials of sample IW1OL1-09A-MS was received
broken. There was sufficient volumne remaining to proceed with analysis.

Sample Discrepancy Form: L0612386 - 1W85-04-E-2 was received on 12/14/06 at 12:55 but was not on the
chain of custody.

Sample Discrepancy Form: L0612336 - Lab received sample containers for ID 1292-08-E-2 that were not
listed on the COG.

Sample Discrepancy Form: L0612229 - RSK IW1I0 1-08B-E-2 received broken.

L0612161 has an Original Chain of Custody #63854 with this SDG.

For hydrogen analysis, conventional chain of custody documents were used. There were some problems
with the documentation, as follows:

SDG P06 12205 (Kemaron L0702003): The chain of custody provided had no laboratory receipt signature,
date, or time.
SDG P06123 18 (Kemtron L0702004): Documentation was in order.
SDG P0612095 (Kemron L0701687): Documentation was in order.
SDG P0612 137 (Kenron L0702002): Documentation was in order except for the second page of the three-
page chain of custody, which was not signed as relinquished by the sampler.

In addition, shipping documnents or tracking numbers covering the period of shipment were not provided.
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Sample Condition:
L0612231, L0612368, L0612230, L0612078, L0612154, L0612076, L0612107, L0612274, L0612275,
L0612202, L0612386, L0612077, L0612203, L0612229, L0612201, L0612336, L0612161, L0612160,
L0612104, L0612103: The cooler temperature was 0-PC for a few of the coolers but the Sample Checklist
states that the samples weren't frozen. No qualifiers are required under these circumstances.

Sample Discrepancy Form: L06 12386: Sample 1W85-04-E2 were received at pH 6 for metabolic acids,
according to the receiving checklist. A note was appended indicating that this could not be adjusted by the
laboratory. There was no further explanation provided.

Sample Discrepancy Form: L0612077 - The sample receiving checklist shows that samples PMWIOI-O1A-
E2, its MS and MSD containers, DUP4-E2, and LWIOI-OIA-E2 were received at a pH higher than 2 (3.5)
for the metabolic acids. The documentation shows that the pH was adjusted by the laboratory to a level < 2.

Holding times:
Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous HPLC method 83 10 is 14 days for preserved water
samples. Metabolic acid holding times were all within 14 days. It has been verified on other projects that
no holding time is established for these compounds. There is no indication of sample pH in the data
packages, but the sample receipt forms indicate that the pH range is acceptable except in isolated
instances, where it is noted that the laboratory adjusted the pH (see next section). This suggests that the
samples were preserved with acid, a good practice for these analytes.

RSK- 175: All samples were prepared within 14 days from collection. For RSK- 175, pH should not be
adjusted when C0 2 is determined, which is the case in this project. It is not clear in the documentation
whether samples for RSK-175 were pH-adjusted or not. In the absence of definitive information we have
assumed that no acidification occurred. If in fact samples were acidified for RSK-175, it would mean that
inorganic carbon in the form of bicarbonate and carbonate would be converted to carbon dioxide, would
consequently bias the results high for that analyte. The project manager should clarify' this preservation
question and regard the data for carbon dioxide accordingly.

AM20GAX: This method is a procedure developed by Microseeps, Inc. Recommended holding times in
the procedure are 14 days. Several samples were analyzed outside of that holding time due to equipment
malfunictions. This is documented in the analyst notes provided as a Case Narrative. Sample results with
holding times outside of the method recommendation are qualified as JH#, where #t is the number of days
by which the holding time was exceeded. A list of samples that are out of holding, along with the
qualifiers added, is provided in the table within the report.

Microseeps indicates that samples are very stable in the vials used for this procedure, but we cannot
provide a technical assessment of the stability for hydrogen itself beyond the 14 days specified in the
Microseeps procedure. We would assume that some losses of hydrogen could occur, with a resulting
possibility of low bias.

Initial Calibrations:
Initial calibrations were in control for all methods the exception of carbon dioxide in the RSK-1 75
analyses. The laboratory has not commented about this. Laboratory criteria for assessing carbon dioxide
calibration acceptance is not provided. All detected carbon dioxide results are qualified as JC64,
indicating the possibility of bias due to poor initial calibration linearity.
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Continuing Calibrations:
Metabolic Acids: All calibrations are in control. The laboratory is employing the external standard
method and is using opening and closing calibrations appropriately.

RSK-175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there isnot aspecific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 80008), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been done for all analytes but for carbon dioxide, for which a number of opening calibrations do not meet
the 30%D0criterion specified for RSK-175. The samples have already been qualified for the initial
calibration non-linearity and no additional qualifiers have been added.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where
the laboratory limit is set. This method has not been published as a promulgated method by EPA (it
rather exists as an open literature publication and an internal EPA SOP), and it may not have been fully
developed for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless,
the results appear to indicate a probable bias which should be considered in using the data.

AM20GAX: All calibrati ons are in control. The laboratory is employing the external standard method
and is using opening and closing calibrations appropriately.

MS/MSD Recoveries:
In most cases for the RSK-175 and the Metabolic acids, the sample volumes were not sufficient to
prepare a matrix spike and matrix spike duplicate.

RSK-175: There were five (5) MSIMSDs which meet the 20tol1ratio.
Metabolic Acids: There were five (5) MS/MSDs which meet the 20 to 1 ratio.
AM20GAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.

RSK-175:
Carbon dioxide gave MS/MSD outliers as shown in the table below. In each case, the sample level is
greater than 4x the spike amount, which means that the anticipated normal analytical variability is greater
than the spike amount. In such cases, no recovery can meaningfully be calculated, and no qualifiers are
added. There is no indication of bias.

Metabolic acids: Metabolic acid MS/MSDs had several outliers. These included high recoveries
associated with non-detects in the parent sample and recoveries associated with samples that were greater
than 4x the spike level. In neither of these cases are qualifiers applied. In thiee cases, qualifiers were
applied as JS#, where # is the recovery observed. A matrix bias roughly proportional to the recovery
appears to be present in these instances. There is one extremely low recovery (8%) for acetic acid and the
data should be used with caution.

Field Duplicates:
There are 9 field duplicates for RSK-175 and metabolic acids. These are all in control with the exception
of one acetic acid result (see Table below)
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For the hydrogen analysts, there are 8 field duplicates present. One of these is associated with a parent
sample which does not appear to be present in the data set. Thus we are able to identify 7 field duplicate-'
parent sample pairs. Several of these are outside the limits identified above, and are noted in the table.

Method Blanks.
There are a number of method blanks for R SK-175 which have low-level detections of methane and
carbon dioxide, as shown in the table within the report. When the associated sample result is less than 5x
the method blank level (corrected for sample dilution), the sample result is qualified as UB#, where ft is
the corrected method blank result. Such results are usable as non-detected values.

Method blanks for hydrogen analysis and for metabolic acids are in control.

Field Blanks:
Rinse blanks for RSK-175 and metabolic acids show some detected levels for methane, carbon dioxide,
and acetic acid. Results are already qualified from the method blank levels for RSK-175, and so no
additional qualifiers are added. For metabolic acids, acetic acid is qualified as URB#, where ft is the
dilution-corrected rinse blank level, when the level in the associated sample is less than 5x the rinse
blank.
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INORGANIC DATA QUALITY REVIEW REPORT

METALS BY ICP SW-846 METHOD 6010B and WET CHEMISTRY

SDG: L0612-076.,-077.,-078.,-103.,-104, -107.,-154.,-160.,-161.,-201.,-202.,-203. -229. -230.,-231. -274.-
275. -295. -296. -336. -368. -386

PROJECT: Mcemphis Defense Depot Site: EBT-1 phase for e2m

LABORATORY: Kernron Laboratories. Marietta, OH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 12 /06

ANALYSES REQUESTED: SW-846 Method 6010 (ICP). 9056 (IC) Bromide. Chloride. Nitrate. Nitrite.
Sulfate. 9060 Total Orgzanic Carbon: MCAWW Method 310.2 Alkalinity. 353.3 Nitrate Nitrogen. 354.1
Nitrite Nitrogen. 376.1 Sulfide

NO. OF SAMPLES: 1 10 Total Water. 3 dissolved Water. 109 Wet Chemistry

SAMvPLE NO: See attached results forms

DATA REVIEWER: William Bemning

OA REVIEWER: Diane Short and Associates Inc. INITIA LS/DATE: ____

Telephone Logs included Yes___ No _x

Contractual Violations Yes___ No _x

The project Sampling and Analysis Plan (SAP), the EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Review, 2002 and the SW-846 and MCAWW Methods have been referenced by
the reviewer to perfonnmthis data validation review. The EPA qualifiers have been expanded to include a
descriptor code and value to define QC violations and their values, per the approval of the Project Manager.
Per the Scope of Work, the review includes validation of all calibrations, chains of custody, and QC forms
referencing the above documents.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work or project contract.
YesX_ No__
The following is noted for clarification:
The packages contained 1 10 total waters, 3 dissolved waters, and 109 wet chemistry samples analyzed
for 3 projcct-spccific IGP metals and 8 wet chemistry parameters. There were also 2 field blanks. All
packages were reviewed for COG, holding time, summary QC and calibration. In addition, for all wet
chemistry parameters (except for IC) the raw data were reviewed for initial instrument calibration (e.g.
calibration curves) and ICV/GGV's, since no QC summaries were reported for them (again, except for
IC). For 9 SDG's, an IC failure meant that the Nitrate Nitrogen and Nitrite Nitrogen analyses were done
by separate methods (MGAWW Methods 353.2 and 354. 1, respectively) rather than as a part of the IC
analysis. Each of these additional methods was also reviewed using the raw data, since again few or no
QC summaries were provided. Two SDG's (LO6 12077 and L06 12274) were further evaluated for
calibration blank results for all analyses.

SDG L0612077 had a TOG triple QC set plus three analytical runs, as well as a double sulfide QG set.
SDO L06 12078 had a double sulfide QC set. SDG L0612104 had a double alkalinity QC set, as well as a
double sulfide QC set, and two nitrate analytical runs. SOG L0612107 had a TOG double QC set. SDG
L0612 160 had a double alkalinity QC set, as well as a double TOG QG set plus two TOG analytical runs.
SDG's L0612201, L0612202 and L0612203 each had two sets of IGP runs reported. SDG L0612230 had
a TOG double QC set plus three analytical runs. SDG's L06 12274 and L06 12295 each had a TOG double
QC set plus two analytical runs. SDG L0612296 had a TOG triple QG set plus three analytical runs. SDG
L06 12368 had a double alkalinity QC set.

In SDG L06 12076, there were laboratory "B" flags with no analyte values reported for some of the
selenium results. The laboratory was contacted and explained that these laboratory "B" flags were
reporting errors and that the analyte results should be considered "U" values.

In SDG's L0612296, L06012368 and L06012386, the client needs to confirm whether or not the
laboratory's designation of certain samples as dissolved matches the actual field circumstances of
collection for dissolved metals or for dissolved TOG analyses.

LI. CALIBRATIONS
A. All initial instrument calibrations were performed as defined in the contract or Statement of Work
(SOW). All correlation coefficients of the 3 point curve were > 0.995.
YesX_ No NA
Per th raw data review.

B. The initial calibration verification (IGV) and continuing calibration verification (CGV) standards were
analyzed at the required frequency.
Yes__X_ No__
Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were
met for client samples.

C. And the IGV and CCV standard percent recovery results were within the required control limits of 90
- 110O% (Mercury 80 - 120%).

Yes__X_ No__
The requirements were met for client samples (IC used percent difference). In SDG L0612104, several
alkalinity CGV's appear to be out of control by a factor of 2x. The analyst hand-amended the results to
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account for the factor of 2x. Since the ICV and matrix QC samples were all well within limits, the hand-
emendations are accepted and no qualifications have been applied. No mention of this circumstance was
made by the laboratory.

LII. CRDL STANDARDS
The 2 x CRDL standards were analyzed as required in the SOW.
Yes __ No__ NAX
Not required.

IV. BLANKS
Note: the highest blank associated with any particular analyte is used for the qualification process and is
the value entered after the "B" blank descriptor.

A. The initial calibration blanks (LCB) and continuing calibration blanks (CCB) were analyzed at the
required frequency.
Yes__X_ No__ NA__
Sequencing was not required, but sufficient calibration blanks were present to verify that the frequencies
were met for client samples.

B. And the ICB and CCB results were within the required control limtits.
Yes_ No X NA_
Per The review of the QC summaries and the raw data, there were some blank analyte detects reported in
the calibration blanks, but all client data were either non-detect or much greater than the contamination,
so client data overall are not impacted.

C. And all analytes in the Leach Blank were less than the CRDL, or less than 2x the instrument detection
limit (IDL), whichever is lower.
Yes_ No_ NA X
No TCLP analysis was performed.

V. PREPARATION BLANKS
A. Preparation blanks were prepared and analyzed at the required frequency.
Yes X No_

B. And all analytes in the preparation blank were less than the CRDL, or less than the instrument
detection limit (IDL), whichever is lower.
Yes NoX_
Analyes were found in the preparation blanks at levels requiring qualification for the following
parameters.

SDG SAMPLE ID ANALVTE QUALIFICATION

L06 12076 All detects <5x .00542 mg ISelenium UPB.00542

Analytes reported as contaminants in the preparation blank are qualified UPB# in the affected samples,
where # is the value of the blank corrected to the units of the sample. Sample detects whose values are
less than 5x blank are qualified UPB and are fully usable as undetected values at that level. See the
summary table at the end of this report.
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C. Field, trip, decon rinse or other field blanks are contained and identified in the package.
Yes _X No__ NA__I

D. And the reported results are less than the CRDL or less than the IDL, whichever is lower.
Yes __ No XNA_
There were some blank analyte detects reported in the field blanks, but all client data were either non-
detect or much greater than the contamination, so client data overall are not significantly impacted.

VIA. ICP INTERFERENCE CHECK SAMPLE
A. The Interference Cheek Sample (ICS) was analyzed as required in the SOW or contract.
Yesx No_ NA_

B. And the [CS percent recovery results were reported for all required ICS analytes and were within
required control limits of 80% to 120%.
YesX_ No_ NA_

C. LCP analysis results for analytes not required to be present in a given ICS standard were within
acceptable limits.
Yes No_ NA X
Not reusted by client and data not provided by laboratory.

VIB. INTERELEMENT CORRECTION FACTORS
The Interelement Correction Factors are included and complete for all possible interferent analytes.
Yes No__ NAX
Review of possible other contaminants was not requested by the client.

VII. SPIKE SAMPLE RECOVERY
A. A matrix (pre-digestion) spike sample was analyzed for each digestion group and/or matrix or as
required in the SOW.
Yes __No X
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number). There appear to be sufficient client samples to meet the project
frequency.

The laboratory ran variously either matrix duplicates or MS/MSD samples or both or neither.

B. And the Matrix spike percent recoveries were within the required control limits of 75 - 125%.
Yes _NoX NA_
The following SDs had matrix spike results that resulted in sample qualification.

SDG SAMPLE ID ANALYTE QUALIFICATION

L06 12076 All Non-detects Sulfide [client sample] RSO

L0612201 All Non-detects Nitrate [client sample] RS518
__________All Detects Nitrate [client sample] JS18
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L0612230 All Total Alkalinity [client JS54
___ ___ __ ___ __ ___ __ ___ __ sam ple]

L06 12274 All Total Organic Carbon JS44
____ ___ ___ ___ ___ ___ ____ ___ ___ ___ [client sam ple] _ _ _ _ _ _ _ _ _ _ _

The samples were qualified JS# or RS#, where the # is the percent recovery of that particular analyte. A
low matrix spike recovery indicates a possible low bias to the reported result. A matrix spike recovery
below 30% results in rejection of all non-detect data associated with that analyte. Rejected data are
considered unusable for project purposes as significantly low values could be reported or false
undetected values.

B. A Post-digest spike was analyzed if required.
Yes-XNo- NA_

C. The MS/MSD samples included client samples
YesXNo__NA_
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

There were at least 5 client samples reported for metals MS/MSD samples and at least 6 client samples
reported for wet chemistry MS/MSD samples. This would meet project frequency of 1/20.

VIII. DUPLICATES
A. Matrix (pre-digestion) duplicate samples were analyzed at the required frequency
Yes _XNo X
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

The laboratory ran variously either matrix duplicates or MS/MSD samples or both or neither.

B. And the Matrix duplicate relative percent differences (RPD) were within the required control limits
(Water 20%, Soil 35%) or the RL limits were met if the duplicate values are < 5 x RL. If the either one of
the duplicate results are < S X RL, the RPD is not used. The QC limit used is the difference between the
original and the duplicate results (± the RL) for water and (± 2X the RL) for soils.
Yes _X_ No NA__

[X. LABORATORY CONTROL SAMPLE
A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes X No_
The laboratory also ran an LCS duplicate at times.

B. And LCS recoveries were within the required control limits of 80 to 120%.
Yes X No__
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X. MSA RESULTS AND GRAPHITE FURNACE ANALYSIS (GFAA)
Duplicate injections were performed for all analyses and the RSDs were less than 20% for all reported
results. (Method of Standard Additions (MSA) requires only a single injection).
Yes No__ NA X
Graphite furnace was not done.

Xl. ICP SERIAL DILUTION
A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations are
greater than 50 x IDL.
Yes XNo_ NA
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

The laboratory sometimes reported serial dilution results and sometimes did not.

B. And the percent difference criteria of + IO0% have been met.
Yes-X_ No __NA_

C. The serial dilution analyses were on client samples
YesX_ No__
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number). The laboratory sometimes reported serial dilution results and
sometimes did not.

There were at least 10 reported client samples all of which were within acceptance limits and would
exceed a project frequency of 1/20.

XII. INSTRUMENT DETECTION LIMITS
A. The Instrument Detection Limits have met the Quarterly reporting requirements.
Yes _X_ No__ NA
This was determnined to be acceptable during the contractual process.

B. And all sample results have met the required detection limits (CRDL).
Yes X No_ NA_
The laboratory has diluted several of the digestates to account for potential matrix effects on the
selenium analysis (in the form of excessively negative results for the given samples) as well as for the IC
bromide analysis. The laboratory has reported both the undiluted and the diluted results. The dilutions
performed raised the MDL's; the project manager will evaluate whether the elevated MDL's are still
below the project reporting limits.

XIII. PREPARATION AND ANALYSIS LOGS
A. All samples were prepared or analyzed within the required holding times referencing the SOW (time
of sample receipt to preparation/distillation).
YesX No_
For th DG's listed below, IC failure caused the IC nitrate and nitrite analyses to be well outside of
holding times. Although data rejection has occurred for the IC nitrate and nitrite, the laboratory did
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provide alternate analytical methods to obtain usable nitrate and nitrite results for the samples involved.
Both results are reported in the data package and in the electronic deliverable.

B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended
holding times (time of sample collection to date of analysis).
Yes_ No X
The foll1owing -sam-ples required qualification due to method holding time excecdances.

SDG SAMPLE ID ANALYTE QUALIFICATION

L~0612103 All IC IC Nitrate RHI92

__________All IC IC Nitrite RHI192

L0612104 AllIIC IC Nitrate RH240
All IC IC Nitrite RH240

L0612107 All IC - IC Nitrate RH240
All IC IC Nitrite RH240

L0612154 AllIIC IC Nitrate RH240
All IC IC Nitrite RH240

L0612160 All IC IC Nitrate RH240
-All IC IC Nitrite RH240

L0612161 AllIIC IC Nitrate RHI168
__________All IC IC Nitrite RHI68

L0612201 All IC IC Nitrate RHI44
All ICIC Nitrite RHI44

L06 12202 All IC IC Nitrate RH-216
All IC IC Nitrite RH216

L06 12203 All IC IC Nitrate RH 192
All IC IC Nitrite RH192

For sample holding time results that are out of control, the affected sample data have been qualified JH#
or RH#, where fi is the number of time units past holding time that the analysis was late. In this case, the
time is in hours. Analysis results qualified as estimated due to holding time violations may have a
possible low bias to the data due to the potential loss of analyte, as well as a possible reporting of false
negatives. Analysis results qualified as rejected due to holding time violation are considered unusable.
Note that only the IC nitrate and nitrite analyses are affected and that the laboratory did provide alternate
analytical methods to obtain usable nitrate and nitrite results. The reviewer, therefore, does not
recommend using any of the above noted results. The rejected results can be easily identified and
removed from the client data set via the EDD which contains the RH-# qualifier for these data. The
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acceptable data are present in the EDO without qualification unless noted in this report for other QC
outliers.

C. Chains of Custody (COG)
1. Chains of Custody (COG) were reviewed and all fields were complete, signatures were present and cross
outs were clean and initialed.
Yes No X
None of the automated COG's included the initial (i.e. field) sample relinquishment signature, date, and
time.

In SDG L06 12296, the hand-completed COG is lacking laboratory receipt information.

2. Samples were received at the required temperature and preservation.
Yes No X
Per the CO~s and the laboratory log-in records, all applicable chemical preservatives were properly used
except as follows.

In SDG L0612076, the field metals aliquots for samples PMWIOI-01A-E-2 MS and PMW1O1-OIA-E-2
MSD were not at proper pH upon laboratory receipt. In SDG L0612077, the field metals aliquots for
samples IWIOI-OIA-E-2, DUP4-E-2 and PMWIO1-O1A-E-2 were also not at proper pH- upon laboratory
receipt. In SOG L06 12365, the field metals aliquot for sample 1W92-05-E-2 was also not at proper pH upon
laboratory receipt. All of these may be due to inherent matrix buffering. The laboratory correctly added
HNO3 to bring them to the proper pH. The pH adjustment does not specify whether acid was missing orjust
insufficient. For these particular shipments, the samples were properly cooled and the shipping time was
relatively brief. Since all analytes of interest are stable when cooled, no such stable analytes of interest
received qualification for insufficient field chemical preservation of the samples.

In SOC L0612386, the total and dissolved field metals aliquots for sample 1W85-04-E-2 were also not at
proper pH upon laboratory receipt. This may be due to inherent matrix buffering. The laboratory correctly
added 1HNŽ03 to bring them to the proper pH, but the pH remained well above control, despite the pH-
adjustment attempt. Although for this particular shipment the samples were properly cooled and the
shipping time was relatively brief, the higher pH might not have allowed the analytes of interest in this case
to be held in solution. Therefore, the arsenic, manganese, and selenium results in these samples have been
qualified as estimated "JP" due to insufficient field preservation, with a possible low bias of unknown
magnitude.

In SOC L0612076, the field TOG aliquots for samples PMW1O1-O1A-E-2, PMWlO1-O1A-E-2 MS and
PMWIOI-O1A-E-2 MSD were not at proper pH upon laboratory receipt. In SOC L0612077, the field TOG
aliquots for sampleslWIWOI-OlA-E-2 andDOUP4-E-2 were also not at proper pH upon laboratory receipt. In
SDG L06 12368, the field TOG aliquot for sample 1W92-05-E-2 was also not at proper pH upon laboratory
receipt. All of these may be due to inherent matrix buffering. The laboratory correctly added H2 S0 4 to bring
them to the proper pH. The pH adjustment does not specify whether acid was missing or just insufficient.
Although for these particular shipments the samples were properly cooled and the shipping time was
relatively brief, the analyte of interest in this case is not stable when only cooled. Therefore, the TOG
results in these six samples have been qualified as estimated "JP" due to improper field preservation, with a
possible low bias of unknown magnitude.

In SOC L0612386, the total and dissolved field TOG aliquots for sample 1W85-04-E-2 were also not at
proper pH upon laboratory receipt. This may be due to inherent matrix buffering. The laboratory correctly
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added H2SO4 to bring them to the proper pH, but the pH remained well above control, despite the pH
adjustment attempt. Although for this particular shipment the samples were properly cooled and the
shipping time was relatively brief, the analyte of interest in this case is not stable when only cooled.
Therefore, the TOG results in these samples have been qualified as estimated "JP" due to improper field
preservation, with a possible low bias of unknown magnitude.

In SDG L0612103, the laboratory receipt checklist is incomplete and doesn't verify proper sample receipt
pH. Based upon case narrative statements that the sample receipt was without is sues, no qualifiers have
been applied. The laboratory receipt checklist should be completed, however.

XIV. FIELD QC
A. Field QC samples (duplicates, SRMs) were identified.
Yes _X No__
The field duplicates are identified as:

SDG Duplicate Pair

L0612077 IWI01-0lA / DUP4
L06 12077 PMWI01-03A / DUP8
L0612160 1IW11-05A/DUP5
L0612161 PMW21-03/DUP3
L0612229 1I01~-08A /DIJP6
L0612231 PMW85-01 /DUP9
L06 12274 1W2 1-03A / DUP2
L0612275 1W21-O1A/DUPI
L060 12365 1W92-06-E-2 / DUP7

B. Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for
soil. If values are < 5 x RL, the water limit is + 2 x RL and the soil limit is +4 x RL. Final determination
will be made by the project manager.
Yes _X_ No NA_
Per the field manager, the duplicates are within project criteria. The reviewer has checked the data and
concurs.

XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is acceptable and
usable with consideration of the following qualifications. Note that the following qualifiers are used:

UPB#, where 4 is the value of the blank contamination. Data are usable as undetected values.
154 is for matrix spike/matrix spike duplicate recoveries, where # is the analyte recovery. The bias to the
data is considered to be high or low proportional to the analyte recovery. (JS 126 would indicate the value
could be 126% of the true value)
RS# is for matrix spike/matrix spike duplicate recoveries below 30%R, where 4 is the analyte recovery
and non-detects are the affected results. The data are considered to be unusable for project purposes.
RH#, where 4 is the number of time units the analysis is past holding time. The data are considered to be
unusable for project purposes.
JP, where field sample preservation, based upon laboratory receipt pH measurements, is outside of the
control limits. Data may have a possible low bias due to the potential loss of analyte, as well as a
possible reporting of false negatives.
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Summary:
*Very low level detections of sclcnium could be false detections due to field contamination, not the
presence of the analytes in the sample. (UPB#)

*Nitrate, total alkalinity, and total organic carbon could be biased low by the addcd factor indicated by
the low matrix spike/matrix spike duplicate analyte recoveries (JS#).

*Sulfide non-detect data and nitrate non-detect data are rejected due to extremely low matrix spike
recoveries.

*Nitrite and nitrate data are rejected due to gross exceedance of the holding time. This is only for certain
IC nitrate-and nitrite analyses and acceptable nitrate and nitrite data that cover these rejected data were
obtained by the laboratory, using alternate method. These results can be easily identified and removed
from the client data via the EDD which contains the RH# qualifier for these data.

Qualification or Comments in Detail
Chains-of-Custody
None of the automated COG's included the initial (i.e. field) sample relinquishment signature, date, and
time.

In SDG L06 12296, the hand-completed COC is lacking laboratory receipt information.

Blanks
Per the review of the QC summaries and the raw data, there were some blank analyte detects reported in
the calibration blanks, but all client data were either non-detect or much greater than the contamination,
so client data overall are not significantly impacted.

Analytes were found in the preparation blanks at levels requiring qualification for the following
parameters.

SDG SAMPLE ID ANALYTE QUALIFICATION

L0612076 All detects <5x .00542 mg/I Selenium UPB.00542

Analytes reported as contaminants in the preparation blank are qualified tJPB# in the affected samples,
where # is the value of the blank corrected to the units of the sample. Sample detects whose values are
less than 5x blank are qualified UPB and are fully usable as undetected values at that level. See the
summary table at the end of this report.

There were some blank analyte detects reported in the field blanks, but all client data were either non-
detect or much greater than the contamination, so client data overall are not significantly impacted.

Matrix Spikes/Matrix Spike Duplicates
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
e2MPebtlMetO4O7 Page 10 of 15
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laboratory internal tracking number). The laboratory ran variously either matrix duplicates or MS/MSD
samples or both or neither. Sufficient client samples were submitted to Mfrlfl the project frequency.

The following SDGs had matrix spike results that resulted in sample qualification.

SDG SAMPLE ID ANALYTE QUALIFICATION

L06 12076 All Non-detects Sulfide [client sample] RSO

L0612201 All Non-detects Nitrate [client sample] RSlS8
All Detects Nitrate [client sample] JSl8

L0612230 All Total Alkalinity [client JS54
sample] _ _ _ _ _ _ _ _ _ _

L0612274 All Total Organic Carbon JS44
____ ___ ____ ___ ____ ___ ____ ___ ____ [ lient sa miple]

The samples were qualified JS# or RS#, where the #is the percent recovery of that particular analyte. A
low matrix spike recovery indicates a possible low bias to the reported result. A matrix spike recovery
below 30% results in rejection of all non-detect data associated with that analyte. Rejected data are
considered unusable for project purposes. Rejected data are considered unusable for project purposes as
significantly low values could be reported or false undetected values.

Serial Dilutions
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number). The laboratory sometimes reported serial dilution results and
sometimes did not. Adequate client samples were identified and submitted to fulfill the project frequency
and all were acceptable.

Detection Limits
The laboratory has diluted several of the digestates to account for potential matrix effects on the
selenium analysis (in the form of excessively negative results for the given samples) as well as for the IC
bromide analysis. The laboratory has reported both the undiluted and the diluted results. The dilutions
performed raised the MDL's; the project manager will evaluate whether the elevated MDL's are still
below the project reporting limits.

Holding Times
For the SDG's listed below, IC failure caused the IC nitrate and nitrite analyses to be well outside of
holding times. Although data rejection has occurred for the IC nitrate and nitrite, the laboratory did
provide alternate analytical methods to obtain usable nitrate and nitrite results for the samples involved.

The following samples required qualification due to method holding time exceedances.

JSDG SAMPLE ID JANALYTE QUALFATO
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L0612103 AllIIC IC Nitrate RH 192
All IC IC Nitrite RHI192

L0612104 AllIIC IC Nitrate RH240
All IC IC Nitrite RH240

L0612107 All IC IC Nitrate RH240
All IC IC Nitrite RH240

L0612154 All IC IC Nitrate RH240
All IC IC Nitrite RH1240

L0612160 All IC IC Nitrate RH-240
__________All IC IC Nitrite RH240

L0612161 All IC ICGNitrate RHI168
All IC IC Nitrite RH168

L0612201 All IC IC Nitrate RH 144
All IC IC Nitrite RHI44

L0612202 All IC IC Nitrate RH216
__________ ll ~IC IC Nitrite RH216

L0612203 All IC IC Nitrate RHI92
__________All IC IC Nitrite R 9

For sample holding time results that are out of control, the affected sample data have been qualified JH#
or RH#, where # is the number of time units past holding time that the analysis was late. TIn this case, the
time is in hours. Analysis results qualified as estimated due to holding time violations may have a
possible low bias to the data due to the potential loss of analyte, as well as a possible reporting of false
negatives. Analysis results qualified as rejected due to holding time violation are considered unusable.
Note that only the IC nitrate and nitrite analyses are affected and that the laboratory did provide alternate
analytical methods to obtain usable nitrate and nitrite results. The reviewer, therefore, does not
recommend using any of the above noted results. The rejected results can be easily identified and
removed from the client data set via the EIJD which contains the RH# qualifier for these data. The
acceptable data are present in the EDD without qualification unless noted in this report for other QC
outliers.

Sample Preservation
Per the COCs and the laboratory log-in records, all applicable chemical preservatives were properly used
except as follows.

In SDG L0612076, the field metals aliquots for samples PMW1OI-OIA-E-2 MS and PMW101-OIA-E-2
MSD were not at proper pH upon laboratory receipt. In SDG L06 12077, the field metals aliquots for
e2MPebtl~etO4O7 Page 12 of 15
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samples LWLO1-O1A-E-2, DUP4-E-2 and PMW101-OIA-E-2 were also not at proper pH upon laboratory
receipt. In SDG [0612365, the field metals aliquot for sample 1W92-05-E-2 was also not at proper pH upon
laboratory receipt. All of these may be due to inherent matrix buffering. The laboratory correctly added
HNO 3 to bring them to the proper pH. The pH adjustment does not specify'whether acid was missing or just
insufficient. For these particular shipments, the samples were properly cooled and the shipping time was
relatively brief Since all analytes of interest are stable when cooled, no such stable analytes of interest
received qualification for insufficient field chemical preservation of the samples.

In SDG L0612386, the total and dissolved field metals aliquots for sample 1W85-04-E-2 were also not at
proper pH upon laboratory receipt. This may be due to inherent matrix buffering. The laboratory correctly
added HrNO 3 to bring them to the proper pH, but the pH remained well above control, despite the pH
adjustment attempt. Although for this particular shipment the samples were properly cooled and the
shipping time was relatively brief, the higher pH might not have allowed the analytes of interest in this case
to be held in solution. Therefore, the arsenic, manganese, and selenium results in these samples have been
qualified as estimated "JP" due to insufficient field preservation, with a possible low bias of unknown
magnitude.

In SDG L-0612076, the field TOG aliquots for samples PMWlOl-OlA-E-2, PMWlOI-O1A-E-2 MS and
PMWIOI-OIA-E-2 MSD were not at proper pH upon laboratory receipt. In SDG L-0612077, the field TOG
aliquots for samples IWIO1-OIA-E-2 and DUP4-E-2 were also not at proper pH upon laboratory receipt. In
SDG L06 12368, the field TOG aliquot for sample 1W92-05-E-2 was also not at proper pH upon laboratory
receipt. All of these may be due to inherent matrix buffering. The laboratory correctly added H2S0 4 to bring
them to the proper pH. The pH adjustmnent does not specify whether acid was missing or just insufficient.
Although for these particular shipments the samples were properly cooled and the shipping time was
relatively brief, the analyte of interest in this case is not stable when only cooled. Therefore, the TOG
results in these six samples have been qualified as estimated "JP" due to improper field preservation, with a
possible low bias of unknown magnitude.

In SDO L0612386, the total and dissolved field TOG aliquots for sample 1W85-04-E-2 were also not at
proper pH upon laboratory receipt. This may be due to inherent matrix buffering. The laboratory correctly
added H2SO4 to bring them to the proper pH, but the pH remained well above control, despite the pH
adjustment attempt. Although for this particular shipment the samples were properly cooled and the
shipping time was relatively brief, the analyte of interest in this case is not stable when only cooled.
Therefore, the TOG results in these samples have been qualified as estimated "JP" due to improper field
preservation, with a possible low bias of unknown magnitude.

Field Duplicates
The field duplicates are identified as:

SDG Duplicate Pair

L0612077 IWIOI-OIA/DUP4
L06 12077 PMWI01-03A /DUP8
L0612160 1I01~-05A/DUP5
L0612161 PMW21-03 /DUP3
L0612229 IWIO1-08A/DUP6
L0612231 PMWS5-01 / DUP9
L0612274 1W21-03A / DUP2
L0612275 IW21 701IA /DUPI
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L060 12365 1W92-06-E-2 I DUP7

QUALIFICATION SUMMARY TABLE

SDG SAMPLE ID ANALYTE QUALIFICATION

L06 12076 All detects <5x .00542 Selenium UPB.00542
_ _ _ _ _ _ _ m g/I _ _ _ _ _ _

All Non-detects Sulfide [client RSO
___ ___ ___ ___ ___ ___ ___ ___ ___ ___ sam ple] _ _ _ _ _ _ _ _ _ _

PMWIOI-OIA-E-2, Total Organic Carbon JP
PMWI0I-01A-E-2 MS,
PMWIO1-01A-E-2 MSD

L0612077 IW1O1-OIA-E-2, DUP4-E- Total Organic Carbon JP
____ ____ ____ 2

L0612103 All IC IC Nitrate RHI92
All IC IC Nitrite RH{1 92

L0612104 All IC IC Nitrate RH240
All IC IC Nitrite RH-240

L0612107 All IC IC Nitrate RH240
__________All IC IC Nitrite RH240

L0612154 AllIIC IC Nitrate RH240
All IC IC Nitrite RH240

L06 12160 All IC IC Nitrate RH240
All IC IC Nitrite RH240

L0612161 AllIIC IC Nitrate RHI68
All IC IC Nitrite RHI68

L0612201 All IC IC Nitrate RH1144
All IC IC Nitrite RHI44
All Non-detects Nitrate [client RS18

sample]
All Detects Nitrate [client JS18

sample]

L0612202 AllIIC -FICNitrate RH216
All IC I itieRH216
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L06 12230 All Total Alkalinity JS54
_____________ ~~~~~[client sample] ___________

L0612274 All Total Organic Carbon JS44
[client sample] ____ _______

L06 12368 1W92-05-E-2 Total Organic Carbon JP

L0612386 1W85-04-E-2 total Arsenic, Manganese, JP
Selenium

1W85-04-E-2 dissolved Arsenic, Manganese, JP
Selenium

1W85-04-E-2 total _ Total Organic Carbon JP
1W85-04-E-2 dissolved Total Organic Carbon JP
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B3/5030B

826013/503013
SDG: L070: 3346. 3140, 3136. 3106. 3107, 3180. 3310, 3246, 3230, 3276

PROJECT: Memphis Defense Depot. EBT-2 for E2m .Texas

LABORATORY: Kemaron Environmental Services. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): March. 2007

NO. OF SAMPLES: 826013/503013 (Waters) - 107 samples including (8 Trip Blanks and 2 Rinse Blanks)

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached result forms and associated edd

DATA REVIEWER: Sammy Huntington and John Huntington (Gateway Enterprises)

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _____

Telephone Logs included Yes___ No _x_

Contractual Violations Yes___ No _x_

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 2002, and the SW-
846 Method 82608 has been referenced by the reviewer to perform this data validation review. The EPA
qualifiers have been expanded to include a descriptor code and value to define QC violations and their values,
per the approval of the Project Manager. Per the Scope of Work, the review of these samples includes Level
III validation of all chains of custody, calibrations and QC forms referencing the QC limits in the above
documents.
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I. DELIVERABLES
A. All deliverables were present as specified in the Staitement of Work (SOW), SW-846, or in the project
contract.
YesX_ No__

This is a Level IIL Report. No raw data are provided, nor required for review.

B. Chain of Custody Documentation was complete and accurate.
Yes___No X

The project manager is informed of the following and the chain information is to be updated for the project file.

Most of the SDGs do not have a customary chain of custody. Those have a running list of samples with date
and time collected with no relinquished and received areas at the bottom of each page. They do not have page
numbers.
They have been improved since we first pointed out these issues in that each page does have a printed area for
the sampler name, date, time, and signature. However, there is no similar printed area for receipt signatures,
dates, and times to be entered, and in this case only the first page has been so signed by the laboratory.

A few sample names are being trunicated on the Chain of Custody because the field width is not sufficient to
allow the M~l name to appear. This seems to be a less severe problem than in the past, but it still does occur.

Our understanding is that the chain of custody is a printout of an electronic sample documentation system. We
reiterate our recomnmendlation that the printout be improved to add a printed area for the laboratory to receive
the samples, and to include page numbers. Preferably, the laboratory signature should appear on each page of
the Chain of Custody, but at the very least should appear each time a new COC# is applied. Alternatively, some
type of electronic signature system could be used using a system compliant with EPA's proposed cross-media
electronic reporting rule. The present system does not appear fulfill the authentication criteria for sample
tracking.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes__ No_X _

Most of the SDGs had at least one cooler that was under 20C but the Sample Checklist states that the samples
weren't frozen. No qualifiers are required under these circumstances.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 4OCFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 60 C. Thus the sample receipt conditions are
fuilly compliant with applicable regulations.

L0703 140 narrative states: "One of the 8260 vials of ID PMWI01-08A-EBT leaked during transit. This vial
will not be used for analysis." No qualifiers are required for this since there are enough duplicate vials for
analysis to proceed normally.

IL. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesX No__

B. Holding Times
I. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VOA) or
extraction and from extraction to analysis).
Yes____No_ _
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2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days from time of
sample collection to analysis or extraction).
Yes__X_ No__

111. INSTRUMENT CALIBRATION - GC/MS
A. Initial Calibration
1. The Response (RI) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.01.
YesX_ No NA__

Per the project manager, the 2001 EPA CLP validation guidance has been applied to the common "poor
responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any calibration
response factors below 0.05 have been observed. The validation guidance used for this project allows for a
response of 0.01 for these compounds if spectral integrity can be verified at low concentrations. These spectra
are not commonly provided and are not part of the deliverable for these data sets. The laboratory has been
tasked with providing to the client verification that the 0.01I RE is valid. Given the spectral verification is
available, the data are not qualified for response >0.01 < 0.05. No data have been qualified.

The low-responding compounds are highly water-soluble and capable of hydrogen bonding with water. This
decreases their purge efficiency and results in the relatively low response. The implication of this low purge
efficiency is that a relatively low absolute recovery of such compounds is achieved in the purge step of the
analysis. If this recovery is consistent, reasonable accuracy and precision can be achieved in a given matrix,
which is indicated for the lab matrix by acceptable recoveries in LCS and calibration checks. However, this
causes these targets to be more sensitive to matrix variations that impact purge efficiency (such as ionic
strength or the presence of varying levels of soluble non-target organic material) than are the more hydrophobic
compounds typically analyzed by this method, and as a result they are more likely to exhibit matrix bias. The
likelihood of matrix bias for these compounds in this site matrix is assessed in the MS/MSD section of this
report.

2a.The relative standard deviation (RSIJ) for the five point calibration was within the 30% limit for the CCCs.
Yes _X_ No NA__

This is a method requirement and indicates that the analytical system is in control.

2b.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for all other
compounds or a linear curve was used.
Yes___ NoX_ NA_

There are several targets that are shown in the ICAL forms with %RSD greater than 30%, the validation limit.
These instances where this occurred and the laboratory did not use an acceptable regression curve in place of
the response factor average are shown in the table below. Because none of these outliers are associated with
detected targets, and because the %RSD is not so severely out of limits to indicate a significant probability of a
false negative, no qualifiers are applied.

SL~~~~bfl hiD ~~~~~MRRFJ Qualflr

L0703276 3/14107 21.05 1-8 Brornoform 45.3 ____ None, ND
1,2,3-tnichorobenzene 38.4 None, ND

L0703230 3/14/07 21:05 ALL Bromoform 45.3 ____ None, ND
__________ 1,2,3-trichorobenzene 38.4 None, ND

L07031 80 3/9/07 20.40 1-5, 8-11 1 ,2,3-trnchorobenzene 36.5 ____ None, ND
______ __ ___ ______ ___ __ ______ Bro mnobernzene 35.3 __ _ _ _ None, ND
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Ple Ail e 1 SD RF1ilfir

Q~T Added a
L0703140 3/9/07 20:40 1 12,3,69 1,2,3-trichorobenzene 36.5 Non~eND:

Bromobenzene 35.3 None, ND

3. The 12 hour system Performance Check was performed as required in SW-846.
Yes x No NA_

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(.01I for CLP 200 1) were met.
YesXNo NA__

The CCVs were analyzed at the proper frequency. The same compounds showed low responses in the
continuing calibration as were observed in the initial calibrations. Qualifiers are not added for these outliers
since none were below the lower limitof 0.01. No data have been qualified from the response factors and RRFs
are not noted since they are essentially the same as the ICAL. This consistency of response for the poor-
responding compounds is an indication that there is no significant bias for the laboratory water matrix.

2. The percent difference (%D) limits of±+ 25% were met.
Yes__Nox_ NA_

See the table below. When there are no detections, unless the %D is biased low and so large as to indicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets are not detected.
When targets are detected, the qualifier added is JC#, indicating the possibility of some bias associated with
calibration drift, where # is the % D observed.

f~~fIUL'iE¶SiiiiWTl-am Anayt tRRF Qulfr Added
in~~~~~mfl~~~~~~Datia~~~~~~~~pnI r o UtIier 7M01=11ir

I[0703276 3/22/07 7 41 1 18 Bromomethane 258 8 None, ND
L0703180 13/13/0711:29 1 1-5, 8-11 Acetone 169 None, ND

IV. CC/MS INSTRUMENT PERFORMANCE CHECK
The BFB (VOA) performance check was injected once at the beginning of each 12-hour period and relative
abundance criteria for the ions were met.
YesX_ No NA__

V. INTERNAL STANDARDS
The Internal Standards met the 1 00% upper and -50% lower limits criteria and the Retention times were within
the required windows.
Yes_-X_ No___ NA_

VI. SURROGATE
Surrogate spikes were analyzed with every sample.
Yes X_ No__

And met the recovery limits defined in the current contract, which are the current laboratory limits.
Yes____No__

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes__X_ No__
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There are 5 MS/MSDs which meets the 1:20 ratio.

M atrix Spikes in Prolect: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

? qethd" I SDG Chaent'SaimplDIqD~ ~ "Paren Srnpie D
8260B3\5030B3 L07031 40 PMW1 01 -07A-EBT L0703140-9

______________ L0703180 MW-21 -EBT-2 L0703180-05
______________ L0703246 Wi101 -06A-EBT-2 L0703246-14

__________ ____ _____ _________ W21 -02B-EBT-2 L0703246-02

L0703310 1W92-03-EBT-2 L0703310-06

B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the current
laboratory control chart limits.
Yes ___ No _ X _NA-

The frill target list has been spiked. Most MS/MSD recoveries and RPDs are in control. Instances where
spike recoveries are out of limits are shown in the table below. In several instances, the sample amount is
4x the spike level or greater. In such cases, the recovery cannot realistically be calculated, because the
anticipated normal analytical variability is on the order of the spike level. Thus no qualifiers are added.

The MSD recovery for acetone is 143% in one case and the result is qualified as JS 143. The MS is in
control. No other qualifiers are required for MS/MSD recoveries.

MS/MSD Outliers
MItIUllid jsagGmj G~i§etlS-mpIlD L'ibSI1¶EAI j~y-pq WAnaWiIS !Recovsj~ RED Lg~flhifie-rs=

8260 L0703180 MW-21-EBT-2-MS L0703180-06 MS Tetrachloroethene 15.9 Nesapike>4

L070180 MW-21-EBT-2-MSD [0703180-07 MSD Tetrachloroethene -24.1 None,sample>4x
[0703180 ~~~~~~~~~~~~~~~~~~~~~~~spike

[0703246 IW1O1-06A-EBT-2-MSD [0703246-16 MSD Acetone 142.5 30.9 JS143D31 parent

[0703246 1W21-02B3-EBT-2-MS [0703246-03 MS Tetrachloroethene 28.4 None,sample>4x
_________ _________ _______spike

L7341 W21-02B-EBT-2-MSD L0703246-04 MSD Tetrachloroethene 29.4 None,sample>4x
[0703246 ~~~~~~~~~~~~~~~~~~~~~~~spike

L070346 IW01-06-EBT--MS L70324-15 M MEK 2-Butnone) 19.1None,sample>4xL0703246 IW11-06A-EBT-2-S [0703246-1 MS MEK (2-Btanone) 19.1spike

L0703310 1W92-03-EBT-2 MSD Methyl t-butyl ether 14NnN
______ __________________ ___________ ~(M TBE) 1 4N n ,N

1W92-03-EBT-2 L0703310-07 MS Tetrachloroethene -80.4 None,sample>4-x
___________ ~~~~~~~~~~~~~~~spik

1W92-03-EBT-2 [070331 0-08 MSD Tetrachioroethenie -73.1 Noesapike>

______ _______ W92-03-EBT-2-MSD [0703310-08 IMSD lBromodichloromethanel 122

C. The MSD relative percent differences (RPD) were within the defined contract limits.
Yes ___Nox _X NA__
In the -case of the high a-ceton-eMSD recovery, the RPD is also out of limits and the parent -sample is
qualified as JD#, where # is the RPD outlier. This indicates a possibility of lower precision than is desired
for this analyte in this matrix. This may be an example of the kind of behavior discussed in the initial
calibration section for analytes that purge with low efficiency.

D. The MS/MSD were client samples.
YesX_ No -NA-_
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VIII. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
Yes XNo _

B. The LCS percent recoveries were within the limits defined in the contract (the MS limits are used as a
reference or laboratory-specific limits for this matrix are defined).
Yes ___Nox _

The full target list has been spiked. There are a few elevated recoveries observed as shown in the table
below. When a high recovery is associated with a non-detect in samples, no qualifier is added since the
indicated bias is high. When the target is detected, the result is qualified as JL#, where # is the elevated
recovery. For low recoveries, non-detected results are qualified but no such results are present in this data
set. In this case, three samples required qualification for detected targets due to an associated high recovery.
Note that there are no outliers for the compounds having relatively low response (2-butanone, acetone, 4-
methyl-2-pentanone). Although the control windows for these targets are relatively wide compared to most
others, the actual recoveries observed at a 20 ug/L spike are generally near 100%. This shows that in the
laboratory matrix, accuracy is within a normal window. Where LCSDs are available, RPDs are generally in
control. Thus accuracy and precision for the lab matrix is good for these targets.

SDEGM ELab Sra-m-pleT# B atch T-arge-t-sTDete-cte-d !C-S LrC-SD-/R-P.O) EO-uaIfihffe-
L0703310 3-6, 9-14 WG236074 Bromodichioroethane j 122 None, ND

____________ MTBE j 125 None, ND
__________ 2TB WG236070 MTBEIE OK/124/OK I None, ND

L0703276 ________ WG236070 MTBE 0 KI124/0K JL124 detections

IX. BLANKS
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes X_ No_

B. No blank contamination was found in the Method Blank.
Yes__ No X_

Contamination was observed in some method blanks indicated in the table, below the reporting limit.
Whenever methylene chloride or acetone is detected in associated samples at a level less than l Ox the method
blank (corrected for dilution), the result is qualified as EJB#, where # is the corrected method blank level. Such
results are usable as nondetects. Qualifiers added are summarized in the table below. For other targets, the
factor used is 5x.

L0703310 1 WG2361771 1,2,3-trichlorobenzene .27SF None, N D
___________ _______________ ~~1 ,2,4-trichlorobenzene .236F None, ND

__________ __________ __ ________ __________Naphthalene .261F None, N D
L0703276 9-12 WG236177_ 1,2,3-trichlorobenzene .276F None, ND

_____ _____ ____ _____ ____ _____ ____ _____ ____ 1 ,2,4-trichlorobenzene .23SF None, ND
Naphthalene .261 F None, ND

L0703246 1,2,5,6,10 WG235782 1 ,2,3-trichlorobenzene .271 F UB.27 detect
1,2,4-trichlorobernzene 264F None, ND

7-9, 1-3, 17,118, WG235890 1,2,3-trichlorobenzene 321F None, ND
1 8RE

1,2,4-trichlorobenzene .254F None, ND
__________ ~~~~~~~~~~~~Naphthalene .258F None, ND

L0703230 1,4-12 WG235713 1,2,3-trichlorobenzene .344F None, ND
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AN't fF¼ ab Smple UBatch --~2 %JaTrgets~ODececF #'Kesults, Qifer>
_____ _____ ___ _____ _____ ____ _____ _____ ____ 1,2,4-trichlorobenzene .294F None, ND

Naphthalene .303F None, ND
___________ 13-16 WG235715 1,2,3-trichlorobenzene .268 None, ND

___________ ~~~~~~~~~~~~Methylene chloride .277F UB.28 detect
___________ ~~~~~~~~~~~~~n-propylbenzene .276F None, ND

L0703346 1-8 WG236177 1,2,3-trichlorobenzene .276F None, ND
___________ _______________ ~~~1,2,4-trichlorobenzene .236F None, ND

Naphthalene .261F None, ND
L0703180 WG235206 1,2,3-trichlorobenzene .471F None, ND

1,2,4-trichlorobenzene .360F None, ND
Hexachlorobutadiene .262F None, ND

Naphthalene .37SF UB.38 detects
WG235707 1,2,3-trichlorobenzene .331F None, ND

1,2,4-trichlorobenzene .260F None, ND
Naphthalene .442F None, ND

WG235713 1,2,3-trichlorobenzene .344F None, ND
1,2,4-trichlorobenzene .294F None, ND

____________________ Naphthalene .303F None, ND
L0703140 1,2,9 WG235077 1.2,3-trichlorobenzene .635* UB.64 detect

___________________ 1,2,4-trichlorobenzene .400F None, ND
______ ____ _____ _____ __ ___ _____ _____ _____ Hexachlorobutadiene .346* None, ND

__________ __________ __ ________ __________ Naphthalene .484F None, ND
___________ ~3,6 WG2351 10- 1,2,3-trichlorobenzene .677* None, ND

_______ ___ ___ _______ __ ____ _______ ______ 1,2,4-trichlorobenzene .527* None, ND
_______ ___ __ ______ _____ ______ ______ ______ Hexachlorobutadiene *400* None, ND

______ _____ _____ _____ _____ _____ _____ _____ _____ Naphthalene .563* None, ND
L0703136 ________ WG235077 1 ,2,3-trichlorobenzene .635* None, ND

___________ ______________1-4 1,2,4-trichlorobenzene .400F None, ND
______ ____ _____ _____ __ ___ _____ _____ _____ Hexachlorobutadiene .346* None, ND

_________ _ ______ _______ _ ________ ________Naphthalene .484F None, ND

C. If Field Blanks were identified, no blank contamination was found.
Yes__ No__X

There are S trip blanks and two rinse blanks. There are detections observed below the reporting limit as shown
in the table. Some of these are qualified UB due to detections in the associated method blank, thus are not used
for qualify'ing associated samples. When analytes are present in both the field blank and the associated samples,
the results in the samples are qualified in the same manner as for method blanks. For clarity, the qualifiers used
in this case are UTB# for trip blanks and UFB# for rinse blanks.

Trip blanks are free of contamination, but qualification was required for the rinse blanks.

[0030 B0267ET2 l i otrlNn
[0703276 TB-032707-EBT-2 3 All in control _______ None
[0703106 TB-032707-EBT-2 6 All in control None
L07032106 TB-032107-EBT-2 12 All in control _______ None
L07032346 TB-032307-EBT-2 12 All in control None
[0703180 TB-0323007-EBT-2 12 All in control None

[7314 TB-032007-EBT-2 62 All in control Non

___________ _________________I All in control _ _ _ _ _ _ None
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[0703140 RB1-EBT-2 13 acetone 13.8 UFB14 detects
benzene .312F None, ND

______________ naphthalene .308F None, ND
_____________ ~o-xylene .421F None, ND

toluene .761F None, ND
MEK (2-Butanone) 4.35F UFB4.4 detect

L0703310 R1B2-EB-2 5 Benzene .28F UFB.28 detects
_____________ Naphthalene .31 F None, ND

Toluene -49F None, ND
MEK (2-Butanone) 5.6F UFB5.6 detects

__________ _________ _____ ___ _________Acetone 16.2 UFB16 detects

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. For values
reported at < S x the reporting limit (RL), a difference of 2 x RL is used as guidance. Data are not qualified for
field duplicates as these are evaluated for the total project by the client.
Yes___ NoXNA__

There are 9 identified field duplicates. Observations are summarized in the table. Agreement is generally very
good between the field duplicate and the parent sample. In the ease of DUP5, the parent sample has a reported
level of carbon tetrachloride at 8.2, and the duplicate is at 1.2 ug/L. The RL is I ug/l and the < 5 x RL criteria
would apply. This does not meet thc criteria above. There are many detections in this sample and the
difference appears to be due to interferences in the matrix.

L003 07DP-B- PMW11-OA -BT- ok
L0703140 DUP6-EBT-2 PMW101-01A-EBT-2 ok
L0703180 DUP7-EBT-2 PMW21J-07B-EBT-2 ok
L0703130 DUP2-EBT-2 PMW21-01A-EBT-2 ok
L0703246 DUP3-EBT-2 W1W21-048 -EBT-2 ok
L0703246 DUPl-EBT-2 PMW21-04B-EBT-2 ok
L0703246 IDUP8-EBT-2 PMW12-04A-EBT-2 ok

L070331 0 carbon tetrachioride DUP5-EBT-2 (8.2) 1W92-08-EBT-2 (1.2) Duff 7
L0703310 DUP9-EBT-2 DR2-5EB-2o

Xi. SYSTEM PERFORMANCE
A. The RICs, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.
Yes__ No NAX_

Not part of this review level

B. The suggested EQLs forthe sample matrices in this set were met.
YesXNo NA__

Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLs for all other targets in the run. In such cases, the both results are provided in hardcopy except for the
analytes that are above the upper range in the initial run. These are only shown for the reanalysis.
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In the EDD, only the initial run is provided for most analytes, and only the reanalysis is provided for the
analytes which are above the upper linear range in the first run.

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms
(RIC) were evaluated for all detected compounds.
Yes___ No__ NAx

Not part of this review level

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each
internal standards quantitation set.
Yes__ No- NAX_

Not part of this review level

XIII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification criteria.
Yes_ No NAX_

Not part of this review level

XIV. OVERALL ASSESSMENT OF TilE CASE
The laboratory has complied with the requested method. Data are fully usable after consideration of
qualifiers.
The following is noted:

Chain of Custody/Deliverables:
The project manager is informed of the following and the chain information is to be updated for the project file.

Most of the SDGs do not have a customary chain of custody. Those have a running list of samples with date
and time collected with no relinquished and received areas at the bottom of each page. They do not have page
numbers.
They have been improved since we first pointed out these issues in that each page does have a printed area for
the sampler name, date, time, and signature. However, there is no similar printed area for receipt signatures,
dates, and times to be entered, and in this case only the first page has been so signed by the laboratory.

A few sample names are being truncated on the Chain of Custody because the field width is not sufficient to
allow the full name to appear. This seems to be a less severe problem than in the past, but it still does occur.

Our understanding is that the chain of custody is a printout of an electronic sample documnentation system. We
reiterate our recommendation that the printout be improved to add a printed area for the laboratory to receive
the samples, and to include page numbers. Preferably, the laboratory signature should appear on each page of
the Chain of Custody, but at the very least should appear each time a new COCt is applied. Alternatively, some
type of electronic signature system could be used using a system compliant with EPA's proposed cross-media
electronic reporting rule. The present system does not appear fiulfill the authentication criteria for sample
tracking.

Sample Condition:
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Most of the SDGs had at least one cooler that was under 20C but the Sample Checklist states that the samples
weren't frozen. No qualifiers are required under these circumstances.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered tothe laboratory be less than 60 GC. Thus the sample receipt conditions are
fully compliant with applicable regulations.

L0703 140 narrative states: "One of the 8260 vials ofID PMW1OI-08A-EBT leaked during transit. This vial
wilt not be used for analysis. No qualifiers are required for this since there are enough duplicate vials for
analysis to proceed normally.

Initial Calibrations:
Per the project manager, the 2001 EPA CLP validation guidance has been applied to the common "poor
responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any calibration
response factors below 0.05 have been observed. The validation guidance used for this project allows for a
response of 0.01 for these compounds if spectral integrity can be verified at low concentrations. These spectra
are not commonly provided and are not part of the deliverable for these data sets. The laboratory has been
tasked with providing tothe client verification that the 0.01 RF is valid. Given the spectral verification is
available, the data are not qualified for response >0.01 < 0.05. No data have been qualified.

The low-responding compounds are highly water-soluble and capable of hydrogen bonding with water. This
decreases their purge efficiency and results in the relatively low response. The implication of this low purge
efficiency is that a relatively low absolute recovery of such compounds is achieved in the purge step of the
analysis. If this recovery is consistent, reasonable accuracy and precision can be achieved in a given matrix,
which is indicated for the lab matrix by acceptable recoveries in LCS and calibration cheeks. However, this
causes these targets to be more sensitive to matrix variations that impact purge efficiency (such as ionic
strength or the presence of varying levels of soluble non-target organic material) than are the more hydrophobic
compounds typically analyzed by this method, and as a result they are more likely to exhibit matrix bias. The
likelihood of matrix bias for these compounds in this site matrix is assessed in the MS/MSD section of this
report.

There are several targets that are shown in the ICAL forms with %RSD greater than 30%, the validation limit.
These instances where this occurred and the laboratory did not use an acceptable regression curve in place of
the response factor average are shown in the table within the report body. Because none of these outliers are
associated with detected targets, and because the %RSD is not so severely out of limits to indicate a significant
probability of a false negative, no qualifiers are applied.

Continuing Calibrations:
The CCVs were analyzed at the proper frequency. The same compounds showed low responses in the
continuing calibration as were observed in the initial calibrations. Qualifiers are not added for these outliers
since none were below the tower limit of 0.01. No data have been qualified from the response factors and RR-Fs
are not noted since they are essentially the same as the ICAL. This consistency of response for the poor-
responding compounds is an indication that there is no significant bias for the laboratory water matrix.

See the table within the report for %D outliers. When there are no detections, unless the %D is biased low and
so large as to indicate a significant probability of false negatives, no qualifiers are added for %D outliers when
targets are not detected. When targets are detected, the qualifier added is JC#, indicating the possibility of some
bias associated with calibration drift, where # is the % D observed.

LCS Recoveries:
The full target list has been spiked. There are a few elevated recoveries observed as shown in the table
within the report. When a high recovery is associated with a non-detect in samples, no qualifier is added
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since the indicated bias is high. When the target is detected, the result is qualified as JL#, where # is the
elevated recovery. For low recoveries, non-detected results are qualified but no such results are present in
this data set. In this case, three samples required qualification for detected targets due to an associated high
recovery.

Note that there are no outliers for the compounds having relatively low response (2-butanone, acetone, 4-
inethyl-2-pentanone). Although the control windows for these targets are relatively wide compared to most
others, the actual recoveries observed at a 20 ug/L spike are generally near 100%. This shows that in the
laboratory matrix, accuracy is within a normal window. Where LCSDs are available; 1PPDs are generally in
control. Thus accuracy and precision for the lab matrix is good for these targets.

Matrix Spikes:
There are 5 MS/MSDs which meets the 1:20 ratio.

The fuill target list has been spiked. Most MS/MSD recoveries and RPDs are in control. Instances where
spike recoveries are out of limits are shown in the table below. In several instances, the sample amount is
4x the spike level or greater. In such cases, the recovery cannot realistically be calculated, because the
anticipated normal analytical variability is on the order of the spike level. Thus no qualifiers are added.

The MISD recovery for acetone is 143% in one case and the result is qualified as JS143. The MS is in
control. No other qualifiers are required for MS/MSD recoveries.

In the case of the high acetone MSD recovery, the RPD is also out of limits and the parent sample is
qualified as JD#, where # is the RPD outlier. This indicates a possibility of lower precision than is desired
for this analyte in this matrix. This may be an example of the kind of behavior discussed in the initial
calibration section for analytes that purge with low efficiency.

Method Blanks:
Contamination was observed in some method blanks indicated in the table within the report, below the reporting
limit. Whenever methylene chloride or acetone is detected in associated samples at a level less than lOx the
method blank (corrected for dilution), the result is qualified as UB#, where 4# is the corrected method blank
level. Such results are usable as nondetects. Qualifiers added are summarized in the table below. For other
targets, the factor used is 5x.

Field Blanks:
There are 8 trip blanks and two rinse blanks. There are detections observed below the reporting limit as shown
in the table in the report. Some of these are qualified UB due to detections in the associated method blank, thus
are not used for qualifying associated samples. When analytes are present in both the field blank and the
associated samples, the results in the samples are qualified in the same manner as for method blanks. For
clarity, the qualifiers used in this case are UTB# for trip blanks and URB# for rinse blanks.

Trip blanks are free of contamination, but qualification was required for the rinse blanks.

EOLs:
Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLs for all other targets in the run. In such eases, the both results are provided in hardcopy except for the
analytes that are above the upper range in the initial run. These are only shown for the reanalysis.

In the EDO, only the initial run is provided for most analytes, and only the reanalysis is provided for the
analytes which are above the upper linear range in the first run.

Field QC:
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There are 9 identified field duplicates. Observations are summarized in the table within the report. Agreement
is generally very good between the field duplicate and the parent sample. In the ease of DUP5, the parent
sample has a reported level of carbon tetrachloride at 8.2, and the duplicate is at 1.2 ugIL. This does not meet
the criteria above. There are many detections in this sample.
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ORGANIC DATA QUALITY REVIEW REPORT
GC REPORT FOR Metabolic Acids by HPLC; Ethane, Methane, Ethene, Carbon dioxide by EPA SOP
RSK-175; and Hydrogen by AM200AX (GC/RGD).

RSK-175:
SDG: L070: 3346. 3140. 3 136. 3106. 3107. 3180. 3310. 3246. 3230. 3276

Metabolic acids:
SDG: L070: 3346, 3140. 3136. 3106. 3107. 3180. 3310. 3246. 3230. 3276

AM2OGAX (Hydrogen):
SDG: P0703153.P0703152. P0703151. P0703156. P0703 150. P0703250

PROJECT: Memphis Defense Depot, EBT-2 for e2m. Texas

LABORATORY: Kemron Environmental Services. Marietta. OH Hydrogzen subcontracted to Microseeps.
Inc. Pittsburg. PA

SAMPLE MATRIX: Water and Vapor

SAMPLING DATE (Month/Year): March, 2007

NO. OF SAMPLES: Metabolic acids - 99 waters including 2 rinse blanks: RSK-175 - 99 waters
including 2 rinse blanks. AM200AX - 90 vapor samples

ANALYSES REQUESTED: Metabolic Acids by HPLC: EPA SOP RSK-175, Microseeps AM200AX

SAMPLE NO.: Attached

DATA REVIEWER: Sammy Huntington and John Huntington (Gateway Enterprises)

QA REVIEWER: Diane Short & Associates. Inc.. INITIALS/DATE:

Telephone Logs included Yes__ No X

Contractual Violations Yes__ No X

The project QAPP, EPA Contract Laboratory Program National Functional Guidelines for Organic
Review, 2002 (SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical! Chemical
Methods Third Edition, (SW-846), current updates, and the project-specific methods have been
referenced by the reviewer to perform this data validation review. The EPA qualifiers have been
expanded to include a descriptor code and value to define QC violations and their values, per the
approval of the Project Manager. The review has been tasked as Level HII for review of all calibrations,
holding times, and QC for all samples.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the projcct
contract.
Yes _ No _X_

This is a Level II1 Report. No raw data are provided, nor required for review.

Initial calibration reports for metabolic acids and RSK-1 75 are not accurate and complete. See the
discussion in the calibration section. The initial calibration reports are misleading and contain errors,
and the laboratory should endeavor to produce summary initial calibration reports that are accurate.

II. ANALYTICAL REPORT FORMS
The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes _X_ No___

III. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction and
from extraction to analysis.)
Yes __NoX_

See Section B. below. Note that in a few cases, the laboratory has indicated exceeding the holding time
by 1-2 hours. Per EPA guidance, for validation purposes we calculate the holding time to the nearest day
in cases where the regulation or method specifics holding time units of days. Thus such cases are not
qualified or noted below.

B. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (Time of
sample collection to time of extraction and from extraction to analysis.)
Yes __NoX_

Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous 1{PLC method 83 10 is 14 days for preserved water
samples. Metabolic acid holding times were all within 14 days except as noted above. It has been
verified on other projects that no holding time is established for these compounds. There is no indication
of sample pH in the data packages, but the sample receipt forms indicate that the pH range is acceptable
except in isolated instances, where it is noted that the laboratory adjusted the pH (see next section). This
suggests that the samples were preserved with acid, a good practice for these analytes.

RSK-175: For RSK-I175, pH should not be adjusted when CO2 is determined, which is the case in this
project. It is not clear in the documentation whether samples for RSK-175 were pH-adjusted or not. In
the absence of definitive information we have assumed that no acidification occurred. If in fact samples
were acidified for RSK-175, it would mean that inorganic carbon in the form of bicarbonate and
carbonate would be converted to carbon dioxide, would consequently bias the results high for that
analyte. The project manager should clarify' this preservation question and regard the data for carbon
dioxide accordingly. When pH is adjusted, the holding time is 14 days per the method, and we have used
this as the acceptable holding time.

Some runs were conducted after the 14-day holding time for both RSK- 175 and metabolic acids, as
shown in the table below. In the case of RSK-175, this only occurred for carbon dioxide inns. In the
case of metabolic acids, the analtyes impacted are shown in the table. Qualifiers are added as JH#, where
EZMPebt2GCO707 Page 2 of i16



9 41 62 5

#is the difference between the observed holding time and the method holding time. It is not likely in any
of these cases that a significant bias will result from these deviations.

SRG 1D Ij~~~ffa-mpel Efiatc H9Taet

MBA L0703230 DUP3-EBT-2 L0703230-01 WG235508 19 Prpo cd JH5
DR2-1-ERT-2 [0703230-16 WG236492 20 Acetic Acid JH6

DR2-1-ERT-2 L0703230 16 WG236492 20 BuyicAid*6

DR2-1-EBT-2 L0703230-16 WG236492 20LacticAcid JH6
[0703230 DR2-1-EBT-2 [0703230-16 WG236492 20 PoincAcid JH6

DR2-1-EBT-2 [0703230-16 WG236492 20 Pyruvic Acid JH6

[0703246 PMW92-O04-EBBT-2 L0703246-08 WG236033 17 Acetic Acid JH3
IW1O1-05C-EBT-2 L0703246-13 WG236033 17 Acetic Acid JH3

IW1O1-05C-EBT-2 L0703246-13 WG23-6033 17 Propionic Acid JH3

_________ 1W101-06A-EBT-2 L0703246-14 WG236353 17 Acetic Acid JH3
________________ IW1O1-06A-EBT-2 -L0703246-14 WG236353 17 Propionic Acid JH3

IW101-06A-EBT-2 [0703246-14 WG236353 18 Butyric Acid JH4

IW1O1-06A-EBT-2 [0703246-14 WG236353 18 Lactic Acid JH4

IW1O1-06A-EBT-2 [0703246-14 IWG236353 18 1Pyruvic Acid JH4
R3K175 L0703310 DR2-5-EBT-2 [0703310-14 WG236389 15 Carbon Dioxide JH1

1W92-03-EBT-2 L0703310-06 WG236389 15 Carbon Dioxide JH1
1W92-04-EBT-2 L-10703310-09 WG236389 15 Carbon Dioxide JH1

________ ________ PMW85-01-EBT-2 L070331 0-1 1 WG236389 15 Carbon Dioxide JH1
________ ________ PMW85-04-EBT-2 L0703310-12 WG236389 15 Carbon Dioxide JH1
________ ________ PMW85-05-EBT-2 I[0703310-13 IWG236389 15 Carbon Dioxide JH1

AM2OGAX - Hydrogen: This method is a procedure developed by Microseeps, Inc. Recommended
holding times in the procedure are 14 days. A few samples were analyzed outside of that holding time as
shown in the table below. Sample results with holding times outside of the method recommendation are
qualified as JH#, where It is the number of days by which the holding time was exceeded. A list of
samples that are out of holding, along with the qualifiers added, is provided in the table below.

Microseeps indicates that samples are very stable in the vials used for this procedure, but we cannot
provide a technical assessment of the stability for hydrogen itself beyond the 14 days specified in the
Microseeps procedure.

We would assume that some losses of hydrogen could occur, with a resulting possibility of low bias.

rSTD___G _ ISMLEUO 1A811~D IB7ATIeNENO uIT Lr~uralifi~e in
P0703152 IWl0l-QiC P0703152-07A M070320017 14.9 JH1

P0703250 1W21-01B P0703250-07A M070327029 18.1 JH4
P0703250 1W21-02B P0703250-08A M070327029 17.9 JH14
P0703250 1W21-05A P0703250-13A M070327034 15.0 H11

P0703250 IW101-06C P0703250-32A M070327034 15.2 JH1
P0703250 IW1O1-08C P0703250-36A M070327034 15.0 JH
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C. All chains of custody are complete with signatures and dates.
Yes__ No X

The project manager is infonned of the following and the chain infonmation is to be updated for the project
file.

Most of the SDGs do not have a customary chain of custody. Those have a running list of samples with date
and time collected with no relinquished and received areas at the bottom of each page. They do not have
page numbers.
They have been improved since we first pointed out these issues in that each page does have a printed area
for the sampler name, date, time, and signature. However, there is no similar printed area for receipt
signatures, dates, and times to be entered, and in this case only the first page has been so signed by the
laboratory.

A few sample names are being tiruncated on the Chain of Custody because the field width is not sufficient to
allow the full name to appear. This seems to be a less severe problem than in the past, but it still does occur.

Our understanding is that the chain of custody is a printout of an electronic sample documrentation system.
We reiterate our recommendation that the printout be improved to add a printed area for the laboratory to
receive the samples, and to include page numbers. Preferably, the laboratory signature should appear on
each page of the Chain of Custody, but at the very least should appear each time a new COC# is applied.
Alternatively, some type of electronic signature system could be used using a system compliant with EPA's
proposed cross-media electronic reporting rule. The present system does not appear fulfill the
authentication crnteria for sample tracking.

For hydrogen analysis, conventional chain of custody documents were used. All were properly signed and
dated except for the document associated with SDG P0703250, which had no relinquished signature, date,
or time.
In addition, shipping documents or tracking numrbers covering the period of shipment were not provided.
We could also locate no record of sample temperature on receipt.

D. Samples were received at the proper temperature and preservation.
Yes X No__

Most of the SDGs had at least one cooler that was under 20C but the Sample Checklist states that the
samples weren't frozen. No qualifiers are required under these circumstances.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that
the temperature of samples delivered to the laboratory be less than 60C. Thus the sample receipt conditions
are fully compliant with applicable regulations.

L0703346 narrative states: "Several of the samples required pH adjustments in the lab." This includes
1W92-05-EBT-2 (received at pH 3.5) and 1W92-06-EBT-2 (received at pH 4.5), which were pH- adjusted
using phosphoric acid for Method 830 to a pH < 2 after receipt in the laboratory. These samples were
received one day after sampling and were already mildly acidic, so this requirement is not likely to indicate
any significant degradation and no qualifiers are added.
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AM20GAX (Hydrogen): We were not able to locate any receipt temperature or any other
documentatioin of sample condition for any of the hydrogen SDGs.

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The CC/H PLC standards were analyzed at the required frequency (every 72 hours at a minimum).
Yes _X_ No__

B. The chromatographic resolution and separation criteria were met.
Yes _X_ No___

C. The suggested columns were used and the EQLs were met.
Yes _X_ No__

D. Calibration factors for IC met the 20% RSD limit or the regression curves were prepared with a
correlation coefficient 'r' greater than 0.99, per SW-846, Method 800GB.
Yes ___No _X_

MIBA: The initial calibration report associated with the metabolic acids appears to be inaccurate. The
calibration report provides only a %RSD for each analyte, with a note at the bottom that the linear
calibration model is used. However, the observed r or r 2 values are not reported, although the criteria
used are shown.

The %RSDs shown are within acceptance windows except for propionic acid, as shown in the table
below, which is reported as having a %RSD of 89.8. Although this report is a level III report, we did
have access to pdf files showing the raw data, including the calibration data. When we calculated the
calibration results as required using that data, we obtained the same average response factor as that in the
table, but we calculated a %RSD of 43.8, not 89.8. We determined that the linear regression fit for the
data produces an r2 value of 0.999, in control by any criteria. We also made several checks of the
calculation of samples using both the linear regression model and the average response factor and it
appears that the laboratory is using the linear regression model. For this reason, since the regression
curve meets criteria, no qualifiers have been added. The reviewer and validation project manager
determined that it would be more timely and productive to recalculate the calibration results than have
the laboratory do it and send it out.

RSK-175: Carbon dioxide is incontrol in this initial calibration, unlike the previous report. However,
the same problem appears to exist in the initial calibration report for RSK-175 as observed in the MBA
analysis. In this case, methane is reported with a%RSD of 70in the initial calibration. In this case,
however, the raw data includes a linear plot for methane showing an acceptable r2 value. However, the
curve is forced through the origin, which is specifically disallowed by SW-846. Since this is not an SW-
846 method, we have evaluated this situation using professional judgment. The use of the forced
intercept in this case results in a considerably better recalculation of the individual low-level data points,
and we believe that this is an acceptable approach. Therefore no qualifiers are added.

AM20GAX (Hydrogen): All initial calibrations are conducted using a linear regression curve and all are
in control.

IM~~t~ IS~fG p~~e'ago IqEL'iTSWMIT M IURSEUID1 lfir
MBA L0703246 2/5/07 20:39 1All Propionic Acid 89.8 1None,r OK
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Method SDG ICAL Date Lab Sample #Analyte %RSD Qualifiers
________L0703230 2/5107 20:39 All Propionic Acid 89.8 Non e-, ' OK
______ L 0703107 2/5/07 20:39 All Propionic Acid 89.8 None, r2 O0K
_ _ _ _ _ _ L 0703180 2/5/07 20:39 A ll Propion ic Acid 89.8 None, TO OK
_______L0703310 2/5/07 20:39 All Propionic Acid 89.8 No~ne_, OK_
_______L0703106 2/5/07 20:39 All Propionic Acid 89.8 N one-, TO O K
_ _ _ _ _ _ L_ 0703276 215/07 20:39 All Propionic Acid 89.8 None, r? OK

___________L07031 36 2/5/07 20:39 All Propionic Acid 89.8 None, r' OK
_______L0703140 2/5/07 20:39 All Propionic Acid 89.8 None, r' OK

___________L0703346 2/5/07 20:39 All Propionic Acid 89.8_ None, r2 O K
RSK-175 L0703246 1/8/07 16:52 A ll Methane 7 -0 _No~ne,r2'OK

______ L 0703230 1/8/07 16:52 All Methane 70 None,r'O
______ L 0703107 1/8/07 16:52 All Methane 70 None, r' O K
_ _ _ _ _ _ L 0703180 1/8/07 16.52 A ll M ethane 70 -None, tO
______ L 0703310 1/8/07 16.52 All Methane 70 None, r' OK
______ L 0703106 1/8/07 16:52 All Methane 70 _Non~e, OK

___________L0703276 1/8/07 16:52 All __Methane 70 None, rt OK
L0703136 11/8/07 165 All Methane 70 Noe 'O

___________L0703140 1//7 1:2 All Methane 70 None, OK
___________L0703346 11/8/07 16:52 All Methane 70 None, r1O

E. Pe rc e nt D iff er en ce (% O ' s) fo r C o ntinuin g C a libra tion F ac tor s a nd re te ntion tim e s (R T ) w e re w ith in

the 25% Lim its .

Y e s _ _ N o _ _

M B A : A ll c a lib ra tions a re in co ntro l. T he lab ora tor y is e m ploy ing the e xter na l s ta nd ar d m etho d la nd is
using ope ning an d c lo sing c a libr ation s a pp rop ria te ly .

R S K - 175 : The la bor ato ry co nduc ts o pe ning a nd c lo sing c a lib ra tions ( bra c ke tin g the sa m ple s d ur in g the
a na lytica l r un) . F or R S K - 175 ther e is n ot a spe c if ic re qu ire m e nt in the p roc e du re for clo sing c a lib ra tion s,
an d on ly c alibr a tio n ver ifi c a tion ea ch 12 hou rs is spe cifi ed . S W - 846 guida nc e (m e thod SCOO B3), how ev er
sp ec if ic a lly r eq uire s su ch clo sin g ca libra tion s f or e xter na l stan dar d m e thod s. Fo r de te c te d an aly te s, SW -
846 spe c ifie s tha t th e clo sin g c al ib ra tion m ust m e e t th e sa m e cr iter ia as th e o pe ning c a libr ation . This has
be e n a ch ieve d for all a na lytes but f or c a rb on d io xide , for w h ic h a num be r o f ope ning a nd c losin g
ca libr a tions do not m e e t th e 30% D c rite r io n spe cifi ed for R S K - 175 .

In su ch c a ses , d ete c ted lev els of c a rbon diox ide a re qua lifie d a s JC #, w h er e # is the ap plic ab le ope ning or
c lo sing C C V outlie r. S uc h r esu lts m ay be b ia se d due to c alibr ation dr ift . P lea se see the q ua lifi e d r ep or ts
or the E D D for de ta ils .

It sho uld be note d in th is r e gar d tha t the la bor a tory ap pe ar s to use a d iff er e nt c r ite r ion for ca rb on diox ide ,
sinc e a fe w C CV r e su lts w e re fl agg ed as b eing outside o f lim its , but it is not c lear to this rev iew er w here
th e lab ora tor y lim it is set. This m etho d ha s no t be e n pu blishe d as a p rom ulga ted m etho d by E PA ( it
r a the r e xists as a n ope n lite ra tur e p ub lic a tion and an inter na l EP A S O P ), a nd it m a y not h ave be e n f ully
de ve lo pe d f or ca rbo n diox ide . Th us the la bo ra tory limi ts m ay b e r e alis tic fo r th is a n alyte . N on eth ele ss ,
the re sults a ppe a r to in dica te a pr oba b le b ias w hic h should be c on sid er e d in u sin g the da ta.

A M 2 0G A X : A ll c a lib ra tions ar e in con tro l. Th e la bo ra tory is em p loying the ex te rn a l sta nda rd m e thod.
The re a re no closing C C V s r e por ted in the da ta pa c kag e.

V . B L A N K S

A . La bor ator y b la nk s
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1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten
samples, whichever is more frequent.
Yes _X_ No__

2. No blank contamination was found in the method blank.
Yes ___No__x_

There are a number of method blanks for RSK-175 which have low-level detections (*) of methane and
carbon dioxide, as shown in the table below. When the associated sample result is less than Sx the
method blank level (corrected for sample dilution), the sample result is qualified as UB#, where 1• is the
corrected method blank result. Such results are usable as non-detected values.

Method blanks for hydrogen analysis and for metabolic acids are in control.

Method5 L07334 Lab SapE WG2Batch Targets Detected 46 TargetResualf>iers
RSK-175 L0703346 2,-8, RE1 WG236389 Carbon Dioxide 476* None, Result > 5x MB

________L0703310 1,-, 1-14 WG235039 C etarbnDoie 4276* None,3 Reecsult5xM
_________L0703106 1-4 WG235013 Methane .273* LJB.273 detects < 5x
_________L0703107 1-5 WG235013 Methane .273* UB.273 detects < 5x

________L0703180 1-5, 8-11, 13-18 WG235814 Carbon Dioxid~e 175* None, Result >5x MB
MBAs ____ ______ All in control None

AM20GAX I_____ _________All in control None

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes __No__ NAX_

B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes ___No__X __ NA__

Rinse blanks for RSK-175 show some detected levels for methane. Detections of methane in the
associated samples are qualified as UFB#, where # is the methane level in the rinse blank corrected for
sample dilution. This qualifier is applied only if the result is less than Sx the rinse blank level. Such
results are usable as non-detects. The table below shows the rinse blank results and associated qualifiers
for all methods.

AM20GAX (Hydrogen): No rinse blanks are present. For hydrogen such blanks are probably
unnecessary.

lel~~fleltl~itfiem~

RSK-175 L0703310 RB2-EBT-2 5 Methane .56 UFB# detects < 5x RB
[0703140 RB1-EBT-2 13 Methane .44F UFB# detects < 5x RB

MBA [0703310 RB2-EBT2 5 All in control None
[0703140 RB1-EBT2 1 _3 AKll`in control None

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)

E2MPebt2GCO7O7 Page 7 of 16
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A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSIJ) were analyzed for every
analyses perfonned for every 20 samples or for every matrix whichever is more frequent.
Yes _X_ No _

RSK-175: There were five (5) MS/MSDs which meet the 20tol1ratio.
Metabolic Acids: There were five (5) MS/MS~s which meet the 20 to 1 ratio.
AM20GAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.

The MS/MSDs conducted are summarized in the table below.
Method SDG Client Sample ID Lab Sample ID

MBA L0703140 PMW1 01 -07A-EBT-MS L07031 40-09
L07031 80 MW-21 -EBT-2-MS L07031 80-05
L0703246 IW 101 -06A-EBT-2-MS L0703246-14

1W21-02B-EBT-2-MS L0703246-02
L070331 0 1W92-03-EBT-2 L070331 0-06

RSK1 75\5021 [0703140 PMW1 01 -07A-EBT-MS [0703140-09
[0703180 MW-21 -EBT-2-MS [0703180-05
[0703246 IWi01 -06A-EBT-2-MS [0703246-14

1W21 -0263-EBT-2-MS [0703246-02
L0703310 1W92-03-EBT-2-MS [0703310-06

B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or in the
contract.
Yes -__No X

RSK-175: Carbon dioxide gave MS/MSD outliers as shown in the table below. In each case, the sample
level is greater than 4x the spike amount,'which means that the anticipated normal analytical variability is
greater than the spike amount. In such cases, no recovery can meaningfuilly be calculated, and no
qualifiers are added. There is no indication of bias.

Metabolic acids: Metabolic acid MS/MSDs had several outliers. A matrix bias roughly proportional to
the recovery appears to be present in these instances. Such results are qualified as JS#, where # is the
recovery which is out of limits. In the case of sample 1W21-02B-EBT-2 there are three analytes that
were not recovered in the matrix spike, although they were recovered in the MSD. These results are
qualified as RSO (rejected) to indicate that the sample non-detect is rejected because of the failure to
recover the analyte in the matrix spike. As one of the spike results is zero, the RPD is not calculated
(NC). The laboratory has not offered any explanation of the results that would allow the data to be used.

MS/MSD Outliers
Wtoid AS6G 1,I~ Client'Sarip~le D~a~m Analyte 9MSIMSDIRFD Qulfir

MBA [07031401 PMW101-07A-EBT [0703140-09 Acetic Acid 63.2158.3/OK JS58 parent
[0703180 MW-21-EBT-2 L0703180-05 All in control None
[0703246 IW1O1-06A-EBT-2 [0703246-14, Acetic Acid 58.1/63/OK JS58 parent

____ _ _ ___ __ ____ ___ ___ ___ 14R E

_____ ____ ___ _ _____ _____ ____ _____ _____ Propionic Acid 55.6/52.310K JS52 parent
1W21-02B-EBT-2 L0703246-02, Pyruvic Acid 0/66/200 (NC) RSO parent

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2R E _ _ _ _ _ _

______ ________ ________________ Acetic Acid 0/1 94/200 (NC) RSO parent
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__________________ ~~Butyric Acid 0 0K/NC RSO parent
L0703310 IW92 03 EBT-2 [0703310 06 Pyruvic Acid 61/59.90K JS60 parent

______ _______ ______ _______ __ ____ ______ Laoti cAcid 1 541 K - JS1 parent
_____ _______ _______________~PropionicAcid 30.966.60K JS31 parent

RSK1 75 L0703246 IW10106A-EBT-2 L07032461 '~Carban 0ioxide OK/ 15.6/OK None, sample > 4x
spike

1W21-02B3-EBT-2 [0703246-02 All in control None
L0703310 1W92-03-EBT-2 [0703310-06 Carbon Dioxide 3.97/220/OK None, sample > 4x

_______ _______ ______ ______spike

L0703140 PMW101-07A-EBT L0703140-09 Cro ixd 148/8 None, sample > 4x
______ ~~~~~~~~~and 09RE Carbon__Dioxide O/7511spike

____L0703180 MW-21 -EBT-2 [0703180-05 All in control _______ None

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory limits.
Yes ___No__X _

See the scction above. The parent sample is qualified as JD#, where # is the RPD outlier, when both
RPIJ and spike recoveries are out of limits. Otherwise samples are not qualified for RPD outliers. Please
note that in the case of 1W21-02B-EBT-2 for metabolic acid analysis, there are three analytes which have
been rejected due to no recovery in the matrix spike. However, in the MSD the recovery for these
analytes are either normal or elevated, and these have been qualified with the "D" qualifier to indicate a
significant difference between the MS and the MISD result.

D. The MS/MSD were client samples.
Yes _X No __

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD)
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes X No___

B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the contract.
Yes _ No _X

MBA: All LCS recoveries are in control.
RSK-175: All LCS recoveries are in control except for one carbon dioxide LCS with a high recovery as
shown in the table below. The LCSD was in control, and the %RSD was 101. The Associated sample
detections are qualified as JL166D101 to indicate that there is a possible laboratory accuracy and
precision issue for these samples.
AM20GAX (Hydrogen): All LCS recoveries are in control.

Method S on Lab Sample # Bth Tret eetd TrgtQaiir
RSK-175 [ 0703246 12-14,17,18 (all WG373 CroDixd 16/(10 J16D0

REs)07

VilI. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes ___No NA-X
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RSK-175 and AM20GAX: Surrogates are not required for this analysis.

Metabolic Acids: The Laboratory 'Data Checklist' notes surrogates as being applicable, but none arc
reported in the data packages. This item cannot be verified. For an analogous HPLC Method 83 10,
surrogates are required

AM20GAX (Hydrogen): Surrogates arc not applicable to this method.

B. And met the recovery limits defined in the current contract. If recovery limits were exceeded, the
sample was re-extracted and re-analyzed.
Yes ___ No__ NA X

tX. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
within the required windows. Note: Internal standards are not required for GC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GCMS
methods.
Yes___ No___ NAX

RSK-175, Metabolic Acids, AM20GAX: The laboratory uses the external standard procedure, so no internal
standards are present or required.

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils and gases.
For values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes _ NoX_ NA__

There are 9 field duplicates for RSK-1 75, metabolic acids, and hydrogen analysis.
Results arc in control per the above criteria except for one lactic acid result in DIJP-8 where
Results are in control per the above criteria except for one lactic acid result in DUP-8, one lactic acid
result in DUP 4, and one hydrogen result for DUP-1.

SMetd FISDntsC I e Pntsamie~ LObsenrvaionsE
PMW101-O1A -EBT- 6

830 MBA L0703107 DUP6-EBT-2 2 OK
PMW1O1-078B-EBT-

L0703140 DUP7-EBT-2 2 O K

L0703180 DUP2-EBT-2 PMW21-01-EBT-2 -OK

L0703230 IDUP3-EBT-2 1W101-04A -EBT-2 OK

________L0703246 DUP1-EBT-2 1W21-04B -EBT-2 OK
Sample 5.4, Dup =ND; Not calculated as

________L0703246 DUP8-EBT-2 PMW92-04-EBT-2 ND= 0
Sample 9 4, Dup 4.5. RL = 1 (RPD 70,

________L0703276 DUP4-EBT-2 1W101-08A -EST-2_ difference 4.9)

L0703310 DUP5-EBT-2 1W92-08-EBT-2 OK

L0703310 DUP9-EBT-2 DR2-5-EBT-2 OK
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IMethd LSD~Q_ j * I E t Sm c L arnpaton
PMW1O1 OlA EBT-

RSK175 [0703107 DUP6-EBT-2 2 OK
PMW1O1 07B -EBT-

________L0703140 OUP7-EBT-2 2 OK
________L0703180 DUP2-EBT-2 PMW21-01-EBT-2 -OK

RSK1 75 L0703230 DUP3-EBT-2 IW1O1-04A -EBT-2 OK
L0703246 DUP1-EBT-2 1W21-04B -EBT-2 OK
[0703246 DUJP8-EBT-2 PMW92-04-EBT-2 OK

________L0703276 DUP4-EBT-2 IW1O1-08A -EBT-2 OK
L0703310 DUJP5-EBT-2 1W92-08-EBT-2 OK

________L0703310 DUP9-EBT-2 DR2-5-EBT-2 -OK

PMW101-07B -EBT-
AM2OGAX P0703150 DUP-7 2 OK

PMW101-01A -EBT-
P0703151 DUP-6 2 OK
P0703153 DUP-3 lWl01-04A -EBT-2 -OK
P0703156 DUP-2 PMW21 -01 -EBT-2 OK
P0703250 DUP-5 1W92-08-EBT-2 OK

________P0703250 DUP-1 1W21-04B -EBT-2 Sample 5.1, DUP 2.3
________ 0703250 OUP-8 PMW92-04-EBT-2 OK

PP6703250 DUP-9 DR2-5-EBT-2 : OK
________P0703250 DUP-4 IW101-08A -EBT-2 OK

Xi. COMPOUND IDENTIFICATION
A. All raw data chromatograms and data system printouts were evaluated for all detected compounds and
the identification is accurate.
Yes __No NA X

This evaluation is not performed at this level of review.

B. Retention time limits or peak pattern identifications are met.
Yes _No _NA X

This evaluation is not performed at this level of review.

C. If two column or two detector confirmation was performed, the value of the confirmation was within
25%D of the quantitation value for results > 5 x RL. If the laboratory has flagged data 'COL' for %D >
40%, a JP qualifier has been added for low level results. For values below (5 x RL), the difference is not
considered to impact the precision of the data.
Yes __No __NA_ X

Not part of this level of review. Dual columns are not required for these methods.

XII. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes __No__ NA XI
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This evaluation is not performed at this level of review. However, see the initial calibration section.
Calculations had to be reproduced in several instances in order to confirm calibration acceptability, due
to a deficiency in the initial calibration formns.

B. The chrornatograms and general system performance were acceptable for all instruments and
analytical systems.
Yes _No _NA X

This evaluation is not performed at this level of review.

XIII. OVERALL ASSESSMENT OF THE CASE

The method criteria have been met and the quality of the data, after consideration of qualifiers, is
considered acceptable and usable as far as can be determined at this level of review.
The following is noted:

Deliverables:

This is a Level III Report
Initial calibration reports for metabolic acids and RSK-175 are not accurate and complete. See the
discussion in the calibration section. The initial calibration reports are misleading and contain errors,
and the laboratory should endeavor to produce summary initial calibration reports that are accurate.

Chain of Custody and Login Checklists:

The project manager is informed of the following and the chain information is to be updated for the project
file.

Most of the SD)Gs do not have a customary chain of custody. Those have a running list of samples with date
and tifi~e collected with no relinquished and received areas at the bottom of each page. They do not have
page numbers.
They have been improved since we first pointed out these issues in that each page does have a printed area
for the sampler name, date, time, and signature. However, there is no similar printed area for receipt
signatures, dates, and times to be entered, and in this case only the first page has been so signed by the
laboratory.

A few sample names are being truncated on the Chain of Custody because the field width is not sufficient to
allow the full name to appear. This seems to be a less severe problem than in the past, but it still does occur.

Our understanding is that the chain of custody is a printout of an electronic sample documentation system.
We reiterate our recommendation that the printout be improved to add a printed area for the laboratory to
receive the samples, and to include page numbers. Preferably, the laboratory signature should appear on
each page of the Chain of Custody, but at the very least should appear each time a new COC# is applied.
Alternatively, some type of electronic signature system could be used using a system compliant with EPA's
proposed cross-media electronic reporting rule. The present system does not appear fulfill the
authentication criteria for sample tracking.
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For hydrogen analysis, conventional chain of custody documents were used. All were properly signed and
dated except for the document associated with SDG P0703250, which had no relinquished signature, date,
or time.
In addition, for the hydrogen analyses, shipping documents or tracking numbers covering the period of
shipment were not provided. We could also locate no record of sample temperature on receipt.

Sample Condition:

Most of the SDGs had at least one cooler that was under 20C but the Sample Checklist states that the
samples weren't frozen. No qualifiers are required under these circumstances.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that
the temperature of samples delivered to the laboratory be less than 60 GC. Thus the sample receipt conditions
are fuilly compliant with applicable regulations.

L0703346 narrative states: "Several of the samples required pH adjustments in the lab." This includes
1W92-05-EBT-2 (received at pH 3.5) and 1W92-06-EBT-2 (received at pH 4.5), which were pH- adjusted
using phosphoric acid for Method 830 to a pH < 2 after receipt in the laboratory. These samples were
received one day after sampling and were already mildly acidic, so this requirement is not likely to indicate
any significant degradation and no qualifiers are added.

AM20GAX (Hydrogen): We were not able to locate any receipt temperature or any other
documentatioin of sample condition for any of the hydrogen SDGs.

Holding times:

Some holding times are out of limits. Note that in a few cases, the laboratory has indicated exceeding the
holding time by 1-2 hours. Per EPA guidance, for validation purposes we calculate the holding time to
the nearest day in cases where the regulation or method specifies holding time units of days. Thus such
cases are not qualified or noted below.

Metabolic Acids: The reviewer has not been able to find documnented holding times for the metabolic
acids. The normal holding time for an analogous H-PLC method 83 10 is 14 days for preserved water
samples. Metabolic acid holding times were all within 14 days except as noted above. It has been
verified on other projects that no holding time is established for these compounds. There is no indication
of sample pH in the data packages, but the sample receipt fonns indicate that the pH range is acceptable
except in isolated instances, where it is noted that the laboratory adjusted the pH (see next section). This
suggests that the samples were preserved with acid, a good practice for these analytes.

RSK-175: For RSK-175, pH should not be adjusted when C0 2 is determined, which is the case in this
project. It is not clear in the documentation whether samples for RSK-175 were pH-adjusted or not. In
the absence of definitive information we have assumed that no acidification occurred. If in fact samples
were acidified for RSK-175, it would mean that inorganic carbon in the form of bicarbonate and
carbonate would be convented to carbon dioxide, would consequently bias the results high for that
analyte. The project manager should clarify this preservation question and regard the data for carbon
dioxide accordingly. When pH is adjusted, the holding time is 14 days per the method, and we have used
this as the acceptable holding time.
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Some runs were conducted after the 14-day holding time for both RSK-175 and metabolic acids, as
shown in the table within the report. In the case of RSK-175 ,this only occurred for carbon dioxide runs.
In the case of metabolic acids, the analtycs impacted are shown in the table. Qualifiers are added as

JH#, where II is the difference between the observed holding time and the method holding time. It is not
likely in any of these cases that a significant bias will result from these deviations.

AM20GAX - Hydrogen: This method is a procedure developed by Microseeps, Inc. Recommended
holding times in the procedure are 14 days. A few samples were analyzed outside of that holding time as
shown in the table within the report. Sample results with holding times outside of the method
recommendation are qualified as JH#, where # is the number of days by which the holding time was
exceeded.

Microseeps indicates that samples are very stable in the vials used for this procedure, but we cannot
provide a technical assessment of the stability for hydrogen itself beyond the 14 days specified in the
Microseeps procedure.

We would assume that some losses of hydrogen could occur, with a resulting possibility of low bias.

Initial Calibrations:

MBA: The initial calibration report associated with the metabolic acids appears to be inaccurate. The
calibration report provides only a %RSD for each analyte, with a note at the bottom that the linear
calibration model is used. However, the observed r or r2 values are not reported, although the criteria
used are shown.

The %RSI~s shown are within acceptance windows except for propionic acid, as shown in the table
below, which is reported as having a %RSD of 89.8. Although this report is a level III report, we did
have access to pdf files showing the raw data, including the calibration data. When we calculated the
calibration results as required using that data, we obtained the same average response factor as that in the
table, but we calculated a %RSD of 43.8, not 89.8. We determined that the linear regression fit for the
data produces an r2 value of 0.999, in control by any criteria. We also made several checks of the
calculation of samples using both the linear regression model and the average response factor and it
appears that the laboratory is using the linear regression model. For this reason, since the regression
curve meets criteria, no qualifiers have been added. The reviewer and validation project manager
determined that it would be more timely and productive to recalculate the calibration results than have
the laboratory do it and send it out.

RSK-175: Carbon dioxide is in control in this initial calibration, unlike the previous report. However,
the same problem appears to exist in the initial calibration report for RSK-1 75 as observed in the MBA
analysis. In this case, methane is reported with a %RSD of 70 in the initial calibration. In this case,
however, the raw data includes a linear plot for methane showing an acceptable r 2 value. However, the
curve is forced through the origin, which is specifically disallowed by SW-846. Since this is not an SW-
846 method, we have evaluated this situation using professional judgment. The use of the forced
intercept in this case results in a considerably better recalculation of the individual low-level data points,
and we believe that this is an acceptable approach. Therefore no qualifiers are added.

AM20GAX (Hydrogen): All initial calibrations are conducted using a linear regression curve and all are
in control.
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Continuing Calibrations:

MBA: All calibrations are in control. The laboratory is employing the external standard method and is
using opening and closing calibrations appropriately.

RSK-175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 80008), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes but for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30% 0 criterion specified for RSK-1 75.

In such cases, detected levels of carbon dioxide are qualified as JC#, where ff is the applicable opening or
closing CCV outlier. Such results may be biased due to calibration drift. Please see the qualified reports
or the EDO for details.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where
the laboratory limit is set. This method has not been published as a promulgated method by EPA (it
rather exists as an open literature publication and an internal EPA SOP), and it may not have been fully
developed for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless,
the results appear to indicate a probable bias which should be considered in using the data.

AM20GAX: All calibrations are in control. The laboratory is employing the external standard method.
There are no closing CCVs reported in the data package.

LCS Recoveries:

MBA: All LCS recoveries are in control.
RSK-175: All LCS recoveries are in control except for one carbon dioxide LCS with a high recovery as
shown in the table within the report. The LCSD was in control, and the %RSD was 101. The Associated
sample detections are qualified as JL166DI01 to indicate that there is a possible laboratory accuracy and
precision issue for these samples.
AM20GAX (Hydrogen): All LCS recoveries are in control.

MS/MSD Recoveries:

RSK-175: There were five (5) MS/MSDs which meet the 20tol1ratio.
Metabolic Acids: There were five (5) MS/MSDs which meet the 20 to I ratio.
AM20GAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.

RSK-175: Carbon dioxide gave MS/MSD outliers as shown in the table within the report. In each case,
the sample level is greater than 4x the spike amount, which means that the anticipated normal analytical
variability is greater than the spike amount. In such cases, no recovery can meaningfully be calculated,
and no qualifiers are added. There is no indication of bias.
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Metabolic acids: Metabolic acid MS/MSDs had several outliers. A matrix bias roughly proportional to
the recovery appears to be present in these instances. Such results are qualified as JSI•, where # is the
recovery which is out of limits. In the ease of sample 1W21-02B-EBT-2 there are three analytes that
were not recovered in the matrix spike, although they were recovered in the MSD. These results are
qualified as RSO (rejected) to indicate that the sample non-detect is rejected because of the failure to
recover the analyte in the matrix spike. As one of the spike results is zero, the RPD is not calculated
(NC). The laboratory has not offered any explanation of the results that would allow the data to be used.

Field Duplicates:

There are 9field duplicates for RSK-175, metabolic acids, and hydrogen analysis. Results are incontrol
per the above criteria except for one lactic acid result in DUP-8 pair, one lactic acid result in DUP -4 pair
and one hydrogen result for DUP-l pair. Details are shown in the table within the report.

Method Blanks:

There are a number of method blanks for RSK-175 which have low-level detections (*) of methane and
carbon dioxide, as shown in the table within the report. When the associated sample result is less than Sx
the method blank level (corrected for sample dilution), the sample result is qualified as UB#, where # is
the corrected method blank result. Such results are usable as non-detected values.

Method blanks for hydrogen analysis and for metabolic acids are in control.

Field Blanks:

Rinse blanks for RSK-175 show some detected levels for methane. Detections of methane in the
associated samples are qualified as UFB#, where # is the methane level in the rinse blank corrected for
sample dilution. This qualifier is applied only if the result is less than 5x the rinse blank level. Such
results are usable as non-detects. The table within the report shows the rinse blank results and associated
qualifiers for all methods.

AM20GAX (Hydrogen): No rinse blanks are present. For hydrogen such blanks are probably
unnecessary.
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INORGANIC DATA QUALITY REVIEW REPORT

METALS BY ICP SW-846 METHOD 6010B and WET CHEMISTRY

SDG: [070: 3106. 3107. 3136. 3140. 3180. 3230. 3233, 3246. 3276. 3346

PROJECT: Memphis Defense Depot Site: EBT2 phase for e2m

LABORATORY: Kemtron Laboratories. Marietta. OH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 3 / 07

ANALYSES REQUESTED: SW-846 Method 6010 (ICP). 9056 (IC) Bromide. Chloride. Nitrate. Nitrite.
Sulfate. 9060 Total Organic Carbon: MCAWW Method 310.2 Alkalinity. Method 376.1 Sulfide

NO. OF SAMPLES: 103 Total Water. 2 dissolved Water. 103 Wet Chemistr

SAMPLE NO: See attached results fonus

DATA REVIEWER: KuyCnuti

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: ____

Telephone Logs included Yes___ No X

Contractual Violations Yes___ No. X

The project Sampling and Analysis Plan (SAP), the EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Review, 2002 and the SW-846 and MCAWW Methods have been referenced by
the reviewer to perform this data validation review. The EPA qualifiers have been expanded to include a
descriptor code and value to define QC violations and their values, per the approval of the Project Manager.
Per the Scope of Work, the review includes validation of all calibrations, chains of custody, and QC forms
referencing the above documents.
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1. DELIVERABLES
All deliverables were present as specified in the Statement of Work or project contract.
Yes X No__
The following is noted for clarification:
Data are reviewed as Level Ill. No raw data review is to be required. Many of the Wet Chem methods,
however, do not have standard reporting fonus for the calibrations and these have been determined from
the raw data provided.
The packages contained 103 total waters, 2 dissolved waters (metals and TOG), and 103 wet chemistry
samples analyzed for 3 project-specific ICP metals and 8 wet chemistry parameters. There were also 2
field blanks. All packages were reviewed for COG, holding time, summary QC and calibration. In
addition, for all wet chemistry parameters (except for IC) the raw data were reviewed for initial
instrument calibration (e.g. calibration curves) and ICV/CGV's, since no QC summaries were reported
for them (again, except for IC). Four SDO's (L070: 3230, 3346, 3180 and 03140) were further
evaluated for calibration blank results for all analyses.

11. CALIBRATIONS
A. All initial instrument calibrations were performed as defined in the contract or Statement of Work
(SOW). All correlation coefficients of the 3 point curve were > 0.995.
Yes _No X NA
Per the raw data review, the Method 300 reports a % RSD of the response factors as part of the
calibration criteria. The % RSD is not defined in the validation guidance, but good laboratory practice
would recommend a minimum of 10% deviation for wet chemistry methods. Deviations greater than this
value indicate variability of the instrumnent response over a range of concentrations. The validator
recommends that the following qualifers be applied to detected data (data which have been quantitated
fromnthe analyte curve). Data would be qualified JG#, where # is the %RSD.

SDG Analyte %RSD Qualifier
L0703230 Bromide 10.4 None, all ND

_________ _________ Sulfate 11 JC11
L070 3140 Bromide 21 JC21
L0703346 Bromide 10.4 None, all ND

Sulfate 12.9 IC 12.9
L0703 180 Bromide 21 JC2L
L0703136 Bromide 12.9 JC13

Sulfate 12.1 JCI2
L0703276 Bromide 13.4, 13.5, 13.4 1JC13
L0703310 Bromide 10.4 JG1O.4

_____ _____ _____ ____ Sulfate 12.9 JC 13

B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards were
analyzed at the required frequency.
Yes X No _

Sequencing was not required, but sufficient calibrations were present to verify, that the frequencies were
met for client samples.
Note that the alkalinity uses aS5 point curve with each set of data. No IGV or CCV is reported.
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For sulfide, no LCV or CCV, as such, is reported. Two sets of LCS and LCS duplicates are submitted.

C. And the ICV and CCV standard percent recovery results were within the required control limits of 90
- 1 10% (Mercury 80 - 120%).
Yes X No__
The requirements were met for client samples (IC used percent difference). Note that the TOG raw data
have an 'error!!' message in the tables for the standards. The data have been checked against the
standard values and the reason for this message does not seem to correlate to any QC or calibration
problem as calibrations were acceptable. TOG data do not have %R reported. These have been manually
determined.

III. CRDL STANDARDS
The 2 x CRDL standards were analyzed as required in the SOW.
Yes __No _NA X
Not required.

IV. BLANKS
Note: the highest blank associated with any particular analyte is used for the qualification process and is
the value entered after the "B' blank descriptor.

A. The initial calibration blanks (1GB) and continuing calibration blanks (CCB) were analyzed at the
required frequency.
Yes X No NA -
Sequencing was not required, but sufficient calibration blanks were present to verify' that the frequencies
were met for client samples.

B. And the ICB and CCB results were within the required control limits.
Yes X No__ NA_ _
Per the review of the QC summaries, there were no reported analyte detects reported in the calibration
blanks at the level of the 10% raw data review.

C. And all analytes in the Leach Blank were less than the CRDL, or less than 2x the instmument detection
limit (IDL), whichever is lower.
Yes__ No__ NA X
No TC-LP analysis was performed.

V. PREPARATION BLANKS
A. Preparation blanks were prepared and analyzed at the required frequency.
Yes X No _

B. And all analytes in the preparation blank were less than the CRDL, or less than the instrument
detection limit (IDL), whichever is lower.
Yes _ No X
Analyte-s were fund in the preparation blanks at levels requiring qualification for the following
parameters.
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SUMMARY TABLE FOR PREPARATION BLANKS

SDG Result ANALYTE QUALIFICATION

L0703346 0.53 mg/kg TOC None, U or 5x
L0703 140 0.506 TOC None, U or 5x
L0703 180 0.63 TOG None, U or 5x
L0703230 0.84 TOG UB3.84 WG235432
L0703246 All > 5x
L0703230 0.64 TOG None, U or > 5x
L0703246
L0703233 0.506 TOG None, >5X
L0703276 0.529 TOG None, 5X WG235979

__________0.00793 Selenium UB3.0073
L07033 10 0.53 TOG None, all > 5x

Analytes reported as contaminants in the preparation blank are qualified UB# in the affected samples,
where ft is the value of the blank corrected to the units of the sample. Only sample detects whose values
are less than 5x blank are qualified UB and are filly usable as undetected values at that level.

G. Field, trip, decon rinse or other field blanks are contained and identified in the package.
Yes X No _ NA _

Field Blanks are identified as RB1I-EBT-2, R132-EBT-2.

D. And the reported results are less than the CRDL or less than the IDL, whichever is lower.
Yes _ No X NA_
There were some blank analyte detects reported in the field blanks, but all client data werc either non-
detect or much greater than the contamination with the following exceptions. Data are qualified UFBI3,
where It is the field blank value. Data are fully usable as undetected values. Only data less than 5 x blank
are qualified.

Field Blank Analyte Result Qualifier
RB1I TOG 0.96 UFB3.96

Alkalinity 15.9 UF1316

RB1-2 TOG 0.922 U1FB.92
_____ ____ _____ ____ Alkalinity 8.98 UFI39

VIA. LCP INTERFERENCE CHECK SAMPLE
A. The Interference Check Sample (ICS) was analyzed as required in the SOW or contract.
Yes X No- NA__

B. And the ICS percent recovery results were reported for all required ICS analytes and were within
required control limits of 80% to 120%.
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Yes X No _ NA__

C. ICP analysis results for analytes not required to be present in a given ICS standard were within
acceptable limits.
Yes __No _ NA X
Not requeste by client and data not provided by laboratory.

VIB. INTERELEMENT CORRECTION FACTORS
The Intereiement Correction Factors are included and complete for all possible interferent analytes.
Yes __ No_ NA -X
Review of possible other contaminants was not requested by the client and is not applicable to limited list
metals.

VII. SPIKE SAMPLE RECOVERY
A. A matrix (pre-digestion) spike sample was analyzed for each digestion group and/or matrix or as
required in the SOW.
Yes X No__
The laboratory ran variously either matrix duplicates or MS/MSD samples or both or neither. The client
has identified the following MS/MSDs (all IDs end with EBT-2)
1W21l-02B, MW21, IWIOI1-06A, 1W92-03, PMWIO1-07A, 1W21 -04A, PMWIOI1-03B, IWI1O-02B,
PMW1OI-OIA. Other samples may also have been used.
For a number of the wet chemistry analyses, no MS or MD was reported for the particular data set, but
the overall frequency appears to have been met. When an MS or MD was not reported, an LCS, LCSD
pair was reported. Final overall frequency will be determined by the project manager. Note that although
data are reported as separate work groups, the client samples were run together on the same day using a
client sample as the 1/20 QC sample. This was determined from the raw data analysis run logs. The
same work groups were not run together for all the same methods however.

B. And the Matrix spike percent recoveries were within the required control limits of 75 - 125%.
Yes _ No X NA_
The following SDGs had matrix spike results that resulted in sample qualification.

SDG ANALYTE RESULT QUALIFICATION.-

L0703 140 Alkalinity 158/ 162 % JS 162 detects
TOC 123/ 104 % (lab limit 1 15%) Meet CLP limits, no

__________Chloride 47.8/ 58.4 % JS48

L070 3180 Chloride 68.2/ 68.7 % JS68

L0703230 Chloride 58/ 58% JS58

L0703107 Bromide 41.7/43% JS42
Manganese 1130/ 1130% None*

L0703253 Manganese 59.1/ 38.6% 1None*
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L0703310 Mangaee 98/73 % None*
Alkalinity 84.9/ 79.1 (Lab limi t 85%) None, Meets CLP
TOC 79.8 /72.6 % JS73

L0703246 Manganese 59/37 None*
*The parent saniple results were very high compared to the spike added, making the percent

recoveries statistically invalid.

The samples were qualified JS#, where the # is the percent recovery of that particular analyte. A high
matrix spike recovery indicates a possible high bias to the reported result. Only detected data are
qualified. A low matrix spike recovery indicates a possible low bias to the reported result. A matrix
spike recovery below 30% results in rejection of all non-detect data associated with that analyte.
Rejected data are considered unusable for project purposes as significantly low values could be reported
or false undetected values.

B. A Post-digest spike was analyzed if required.
Yes X No__ NA_

C. The MS/MSD samples included client samples
Yes X No__NA__
The actual identificati~on of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number). Sufficient client samples have been used for the QC samples and
the only qualifiers that have been applied are from client samples.

V111. DUPLICATES
A. Matrix (pre-digestion) duplicate samples were analyzed at the required frequency
Yes X No _

The actual identFification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

The laboratory ran variously either matrix duplicates or MS/MSD samples or both or neither.

B. And the Matrix duplicate relative percent differences (RPD) were within the required control limits
(Water 20%, Soil 35%) or the RL limits were met if the duplicate values are < 5 x RL. If the either one of
the duplicate results are < 5 X RL, the RPD is not used. The QC limit used is the difference between the
original and the duplicate results (± the RL) for water and (± 2X the RL) for soils.
Yes X No _ NA__

IX. LABORATORY CONTROL SAMPLE
A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes X No_
The laboratory also ran an LCS duplicate at times.

B. And LCS recoveries were within the required control limits of 80 to 120%.
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Yes X No-_

X. MSA RESULTS AND GRAPHITE FURNACE ANALYSIS (GFAA)
Duplicate injections were performed for all analyses and the RSDs were less than 20% for all reported
results. (Method of Standard Additions (MSA) requires only a single injection).
Yes __ No__ NAX .
Graphite furnace was not done.

Xl. ICP SERIAL DILUTION
A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations are
greater than 50 x IDL.
Yes X No__ NA
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

B. And the percent difference criteria of + 10 % have been met.
Yes X No___ NA__

C. The serial dilution analyses were on client samples.
Yes X No_ _
The actual identi~fication of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number). The laboratory sometimes reported serial dilution results and
sometimes did not.

XII. INSTRUMENT DETECTION LIMITS
A. The Instrnment Detection Limits have met the Quarterly reporting requirements.
Yes X No_ NA_
This wvas determined to be acceptable during the contractual process.

B. And all sample results have met the required detection limits (CRDL).
Yes X No- NA__
The laboratory has diluted several of the digestates to account for potential matrix effects on the IC
chloride analysis as well as for alkalinity and TOC. The laboratory has reported only the diluted results.
The dilutions performed raised the MDL's; the project manager will evaluate whether the elevated
MDL's are still below the project reporting limits.

XIII. PREPARATION AND ANALYSIS LOGS
A. All samples were prepared or analyzed within the required holding times referencing the SOW (time
of sample receipt to preparation/distillation).
Yes X No-

B. All samples were analyzed within the 40 CER 136 (Clean Water Act) or method recommended
holding times (time of sample collection to date of analysis).
Yes X No__
The laboratory has noted a holding time exceedence in L0703230, but the analysis over 2 days was
chloride, not nitrate or nitrite and the holding time is acceptable.
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For L0703276, the Method 300 IC holding time table lists the sample date as 3/8/07 and the sample
receipt date as 3/7/07. This is obviously an error. Times have been taken from the result forms.

ISDG ISAMPLE ID JANALYTE QUALIFICTIO
L0703 136 PM 1OI -02A Nitrite and NitrateJH

PMWI1O-02B Nitrite and NitrateJH.

For sample holding time results that are out of control, the affected sample data have been qualified JH#,
where # is the number of time units past holding time that the analysis was late. In this ease, the time is
in hours. Analysis results qualified as estimated due to holding time violations may have a possible low
bias to the data due to the potential loss of analyte, as well as a possible reporting of false negatives.
Only the IC nitrate and nitrite analyses are affected and the exceedences are very slight. No impact to the
data is expected as the samples were immediately put in coolers, arrived cold and were put in coolers
upon arrival.

C. Chains of Custody (COC)
1. Chains of Custody (COC) were reviewed and all fields were complete, signatures were present and cross
outs were clean and initialed..
Yes No X
None of the automated COC's included the initial (i.e. field) sample relinquishment signature, date, and
time.

2. Samples were received at the required temperature and preservation.
Yes No X
Per the COCs and the laboratory log-in records, all applicable chemical preservatives were properly used
except as follows.

In SDG L070 3346, L0703 106, L0703 107, L0703233, L0703276, and 0703230, several samples were noted
as being above the required pH of 2. Samples were acidified as soon as they were received by the
laboratory and the exceedence is not expected to impact the data as the time was less than 24 hours. All of
these may be due to inherent matrix buffering as the exceedences were not high indicating that acid had
been properly added in the field. The laboratory correctly added HN0 3 to bring them to the proper p11. For
these particular shipments, the samples were properly cooled and the shipping time was relatively brief
Since all analytes of interest are stable when cooled, no such stable analytes of interest received
qualification for insufficient field chemical preservation of the samples.

TABLE OF INSUFFICIENT pH

Sample Analysis
1W92-05 TOC and metals
1W85-06 TOC and metals
1W21-01A and QiB3 TOC and metals
IWI1O-04A Metals
1W21-05A Metals
IW101-01A Metals
Dup3 Metals
IDup6 Metals
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PMWI01-01A Metals

XIV. FIELD QC
A. Field QC samples (duplicates, SRMs) were identified.
Yes - X No-
The field duplicates are identified as:

SDG Duplicate Pair

L0703230 IW IOI -04A / DUP3 (Total and diss)
L0703107 PMWI1O1-O I A/DUP6
L0703140 PMW 101 -07B /DUP7
L0703 180 PMW2I -Ol / DUP2
L0703276 1Wl10 l-08A / DUP4
L0703246 PMW92-04 / DUP8
L0703246 1W21-04B I DUP I
L07033 10 DR2-5 I DUP9
L07033 10 1W92-08 / DUP5

B. Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for
soil. If values are < 5 x RL, the water limit is + 2 x RL and the soil limit is ±4 x RL. Final determination
will be made by the project manager.
Yes ___ NoX_ NA___
For the pair DUP 3 / BIWI1-4A, the total samples were in set L0703230. There was a sample in set
L0703230 which is only noted as filtered Metal (TOC)-EBT2 on the chains and per the result forms. The
project manager has provided a list of samples that lists an 1W101-4A filtered sample in set L0703233.
In that set, there is only the DUP 3 sample (dissolved). The following applies if the filtered sample in Set
3230 is the parent of the dissolved sample in set 3233. All precision was acceptable per guidance noted
above with the following exceptions. Data are not qualified for field precision.

ISDG IDUP 3 1I0W1O4A JRPD
3230 Manganese t0 0.708 1.0 5

TOC t9 1210 1540 124%

XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is acceptable and
usable with consideration of the following qualifications. Note that the following qualifiers are used:

UB#, IJFB#, where # is the value of the preparation or field blank contamination. Data are usable as
undetected values.
JC#, where 4 is the % RSD of the calibration curve. There could be a variability to the reported result
due to variability in the instrument response over a range of concentrations.
JS# is for matrix spike/matrix spike duplicate recoveries, where 4 is the analyte recovery. The bias to the
data is considered to be high or low proportional to the analyte recovery. (JS 126 would indicate the value
could be 126% of the true value)
JH#, where 4 is the number of time units the analysis is past holding time.

Summary:
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*Very low level detections of TOG and alkalinity could be false detections due to field contamination,
not the presence of the analytes in the sample. ((JEB#)
*Very low levels of TOG and selenium could be false detections due to method blank contamination
(UB#)
*Ghloride and one TOC set could be biased low by the added factor indicated by the low matrix
spike/matrix spike duplicate analyte recoveries (JS#). Alkalinity could be biased high. Manganese was
out of limits, but in all cases the spike level was statistically too low to determine compared to the sample
value
*Bromide and sulfate calibration responses indicate variability in instrument response over a range of

concentrations (JC#).
* Nitrate and Nitrite data could be biased very slightly low due to low hold time exceedence (JH#)

Qualification or Comments in Detail

Chains-of-Custody
None of the automated COG's included the initial (i.e. field) sample relinquishment signature, date, and
time.

Calibration

Per the raw data review, the Method 300 reports a % RSD of the response factors as part of the
calibration criteria. The % RSD is not defined in the validation guidance, but good laboratory practice
would reconmmend a minimum of 10% deviation for wet chemistry methods. Deviations greater than this
value indicate variability of the instrument response over a range of concentrations. The validator
recommends that the following qualifiers be applied to detected data (data which have been quantitated
from the analyte curve). Data would be qualified JC#, where# is the %RSD.

SDG Analyte %RSD Qualifier
L0703230 Bromide 10.4 None, all ND

Sulfate 11 JCil
L070 3140 Bromide 21 JC21
L0703346 Bro-mide 10.4 None, all ND

______ ______ ______ Sulfate 12.9 JCl12.9
L0703180 Bromide 21 JC21
L0703136 -Bromide 12.9 J1C13

Sulfate ~~~12.1 1C12
L0703276 Bromide 13.4, 13.5, 13.4 JC13
L0703310 Bromide 10.4 JC10.4

_____ _____ _____ ____ Sulfate 12.9 JC13

Blanks

Analytes were found in the preparation blanks at levels requiring qualification for the following
parameters.

SUMMNARY TABLE FOR PREPARATION BLANKS
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SDG Result ANALYTE QUALIFICATION

L0703346 0.53 myg/kg TOG None, U or 5x
L0703140 0.506 TOG None, U or 5x
L0703180 0.63 TOG None, U or 5x
L0703230 0.84 TOG UB3.84 WG235432
L0703246 All >5x
L0703230 0.64 TOC None, Ui or > 5x
L0703246
L0703233 0.506 TOC None, >5X
L0703276 0.529 TOG None, 5X WG235_979

__________0.00793 Selenium UB3.0073
L0703310 0.53 TOG None, all > 5x

Analytes reported as contaminants in the preparation blank are qualified UB# in the affected samples,
where # is the value of the blank corrected to the units of the sample. Only sample detects whose values
are less than 5x blank are qualified UB and are fully usable as undetected values at that level.

There were some blank analyte detects reported in the field blanks, but all client data were either non-
detect or much greater than the contamination with the following exceptions. Data are qualified UFB #
where # is the field blank value. Data are fully usable as undetected values. Only data less than 5 x blank
are qualified.

Field Blank Analyte Result Qualifier
RBI TOG 0.96 UFB3.96

Alkalinity 15.9 UFBI36

R13-2 TOG 0.922 UFB3.92
Alkalinity 8.98 UFB9

Matrix Spikes/Matrix Spike Duplicates

The laboratory ran variously either matrix duplicates or MS/MSD samples or both or neither. The client
has identified the following MS/MSDs (all liDs end with EBT-2) 1W21-02B3, MW2I1, 1I0l1-06A, 1W92-
03, PMWlI0-07A, 1W21-04A, PMWl0l-03B, IWIOl-02B, PMWlOl-OlA. Other samples may also
have been used.
For a number of the wet chemistry analyses, no MS or MD was reported for the particular data set, but
the overall frequency appears to have been met. When an MS or MD was not reported, an LGS, LCSD
pair was reported. Final overall frequency will be determined by the project manager. Note that although
data are reported as separate work groups, the client samples were run together on the same day using a
client sample as the 1/20 QG sample. This was determined from the raw data analysis run logs. The
same work groups were not run together for all the same methods however.
The following SDGs had matrix spike results that resulted in sample qualification.

SDG ANALYTE RESULT QUALIFICATIO
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L0703 140 Alkalinity 158/ 162 % JS 162 detects
TOG 123/ 104 %(lab limit 11 5%) Meet CLP' limits, no

qualification
Chloride 47.8/ 58.4 % JS48

L070 3180 Chloride 68.2/ 68.7 % JS68

L0703230 Chloride 58/ 58% JS58

L0703107 Bromide 41.7/ 43% JS42
Manganese 1130/ 1130% None*

L0703253 Manganese 59.1/ 38.6% None*

L0703310 Manganese 98/73 % None *
__________Alkalinity 84.9/ 79.1 (Lab limit 85%) None, Meets CLP
_________TOG 79.8 / 72.6 % JS73

L0703246 Manganese 59/37 None*
*The parent sample results were very high compared to the spike added, making the percent

recoveries statistically invalid.

The samples were qualified JS#, where the # is the percent recovery of that particular analyte. A high
matrix spike recovery indicates a possible high bias to the reported result. Only detected data are
qualified. A low matrix spike recovery indicates a possible low bias to the reported result. A matrix
spike recovery below 30% results in rejection of all non-detect data associated with that analyte.
Rejected data are considered unusable for project purposes as significantly low values could be reported
or false undetected values.

Serial Dilutions

The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number). The laboratory sometimes reported serial dilution results and
sometimes did not.

Detection Limits

The laboratory has diluted several of the digestates to account for potential matrix effects on the IC
chloride analysis as well as for alkalinity and TOG. The laboratory has reported only the diluted results.
The dilutions performed raised the MDL's; the project manager will evaluate whether the elevated
MDL's are still below the project reporting limits.

Holding Times

FSDG SAMPLE ID JANALYTE I UALIFICATION
IL0703136 IPMWI01-02A INitrite and Nitrate 1H44
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PMWI01-02B Nitrite and NirtJL2.

For sample holding time results that are out of control, the affected sample data have been qualified JH#,
where 14 is the number of time units past holding time that the analysis was late. In this ease, the time is
in hours. Analysis results qualified as estimated due to holding time violations may have a possible low
bias to the data due to the potential loss of analyte, as well as a possible reporting of false negatives.
Only the IC nitrate and nitrite analyses are affected and the exceedences are very slight. No impact to the
data is expected as the samples were immediately put in coolers, arrived cold and were put in coolers
upon arrival.

Sample Preservation

Per the CO~s and the laboratory log-in records, all applicable chemical preservatives were properly used
except as follows. In SDG L070 3346, L0703 106, L0703 107, L0703233, L0703276, and 0703230,
several samples were noted as being above the required pH- of 2. Samples were acidified as soon as they
were received by the laboratory and the exceedence is not expected to impact the data as the time was
less than 24 hours. All of these may be due to inherent matrix buffering as the exceedences were not high
indicating that acid had been properly added in the field. The laboratory correctly added H1N0 3 to bring
them to the proper pH. For these particular shipments, the samples were properly cooled and the shipping
time was relatively brief. Since all analytes of interest are stable when cooled, no such stable analytes of
interest received qualification for insufficient field chemical preservation of the samples.

TABLE OF INSUFFICIENT PRESERVATION

Sample Analysis
1W92-05 TOG and metals
1W85-06 TOG and metals
1W21-01A and O1B TOG and metals
1I01O-04A Metals
1W21-05A Metals
IWlI0-01A Metals
Dup3 Metals

Dup6 ~~~~~~Metals
PMW1O-OIA Metals

Field Duplicates

The field duplicates are identified as:
SDG Duplicate Pair

L0703230 IW IOI -04A I DUP3 (Total and diss)
L0703107 PMW1O1-O1A /DUP6
L0703140 PMWI01-07B / DUP7
L0703180 PMW2l-01 / DUP2
L0703276 IW I 0l-08A / DUP4
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L0703246 PMW92-04 / DUP8
L0703246 IW21-04B/IDUPI
L0703310 DR2-5 / DUP9
L07033 10 1W92-08 / DUP5

For the pair DUP 3 /ILWIO1-4A, the total samples were in set L0703230. There was asample in set
L0703230 which is only noted as filtered Metal (TOC)-EBT2 on the chains and per the result forms. The
project manager has provided a list of samples that lists an FIlO I-4A filtered sample in set L0703233.
In that set, there is only the DUP 3 sample (dissolved). The following applies if the filtered sample in Set
3230 is the parent of the dissolved sample in set 3233. All precision was acceptable per guidance noted
above with the following exceptions. Data are not qualified for field precision.

ISDG I DUP3 IIWWI014A RPD
13230 1Manganese (t 0.708 11.03 35%

TOC (t 12 10 11540 124%

Please see the project edd for a full table of qualified data.
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 826013/5030B

SDG: L070: 5683. 6043. 6104. 6201. 5656. 6016. 6073, 6151

PROJECT: Memphis Defense Depot. EBT-3 for e2m Texas

LABORATORY: Kemr-on Environmental Services. Marietta, OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): May and June 20.07

NO. OF SAMPLES: 826023/5030B3 (Waters) - 108 samples including (8Tnp Blanks and 2 Rinse Blanks)

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached result forms and associated EDD

DATA REVIEWER: Sammy Huntington and John Huntington (Gateway Enterprises)

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _____

Telephone Logs included Yes-__ No _x_

Contractual Violations Yes-__ No _X_

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 2001, and the SW-
846 Method 8260B has been referenced by the reviewer to perform this data validation review. The EPA
qualifiers have been expanded to include a descriptor code and value to define QC violations and their values,
per the approval of the Project Manager. Per the Scope of Work, the review of these samples includes Level
Ill validation of all chains of custody, calibrations and QC forms referencing the QC limits in the above
documents.
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I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
Yesx_ No__

This is a Level Ill Report, which includes review of chains of custody, calibrations and summary QC. No raw
data are required, nor provided.

B. Chain of Custody Documentation was complete and accurate.
YesX__No

The project manager is informed of the following and the chain information is to be updated for the project file.

Most of the SDGs do not have a customary chain of custody. Those have a running list of samples with date
and time collected with no relinquished and received areas at the bottom of each page. They do not have page
numbers.
They have been improved since we first pointed out these issues in that each page does have a printed area for
sampler name, date, time, and signature. However, there is no similar printed area for receipt signatures, dates,
and times to be entered. All relinquished signatures, dates and times are on all pages of the Chains of Custody.
Previously, the laboratory has not always signed each page. In this case, all pages had laboratory receipt
signature, date and time, but in the case of SDGs L070620 1, L0706073, and L0706104 the receipt time is not
present. The receipt time is shown in each case on the sample receiving checklist.

A few sample names are being truncated on the Chain of Custody because the field width is not sufficient to
allow the full name to appear. This seems to be a less severe problem than in the past, but it still does occur.

Our understanding is that the chain of custody is a printout of an electronic sample documientation system. We
reiterate our recommendation that the printout be improved to add a printed area for the laboratory to receive
the samples, and to include page numbers. Preferably, the laboratory signature should appear on each page of
the Chain of Custody, but at the very least should appear each time a new COC# is applied. Alternatively, some
type of electronic signature system could be used using a system compliant with EAs proposed cross-media
electronic rep5orting rule. The present system does not appear to fully protect the data from potential challenge.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
YesX__No__

Most of the SDGs had at least one cooler that was under 20C but the Sample Checklist states that the samples
weren't frozen. No qualifiers are required under these circumstances.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 60 C. Thus the sample receipt conditions are
fully compliant with applicable regulations.

L0705656: Sample Receipt Checklist states that the sample containers and labels were not intact and did not
match COG. Further it says that the "chains not scanned correct". We could not find any fuirther
documentation of the issue, and no discussion of corrective action. The narrative states that all samples were
received intact.
L0706 15 1: Sample 1W2 1-05B-EBT-3 and TB060607 were received but not on the Chain of Custody.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesX No
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B. Holding Times
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VOA) or
extraction and from extraction to analysis).
YesX_ No__

2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days from time of
sample collection to analysis or extraction).-
Ycs X No_

All holding times were between 3-11 days. The laboratory cannot check VOA samples on receipt for pH.
However, the run logs include a pH for each sample and all reviewed are < 2. Thus the applicable holding
times are 14 days per 40 CFR.

III. INSTRUMENT CALIBRATION - GC/MS
A. Initial Calibration
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.0 1.
YesX_ No NA__

Per the project manager, the 2001 EPA CLP validation guidance has been applied to the common "poor
responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any calibration
response factors below 0.05 have been observed. The validation guidance used for this project allows for a
response of 0.01 for these compounds if spectral integrity can be verified at low concentrations. These spectra
are not commonly provided and are not part of the deliverable for these data sets. The laboratory has been
tasked with providing to the client verification that the 0.01 RE is valid. Given the spectral verification is
available, the data are not qualified for response >0.01 < 0.05. No data have been qualified.

IThe low-responding compounds are highly water-soluble and capable of hydrogen bonding with water. This
decreases their purge efficiency and results in the relatively low response. The implication of this low purge
efficiency is that a relatively low absolute recovery of such compounds is achieved in the purge step of the
analysis. If this recovery is consistent, reasonable accuracy and precision can be achieved in a given matrix,
which is indicated for the lab matrix by acceptable recoveries in LCS and calibration checks. However, this
causes these targets to be more sensitive to matrix variations that impact purge efficiency (such as ionic
strength or the presence of varying levels of soluble non-target organic material) than are the more hydrophobic
compounds typically analyzed by this method, and as a result they are more likely to exhibit matrix bias. The
likelihood of matrix bias for these compounds in this site matrix is assessed in the MS/M4SD section of this
report.

2a.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for the CCCs.
YesX No- NA__

This is a method requirement and indicates that the analytical system is in control.

2b.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for all other
compounds or a linear curve was used.
Yes___ NoXNA__

Only one initial calibration, conducted on May 8, shows any %RSD outliers that were not converted to a
regression curve. Only m-,p-xylenes have this problem, with a %RSD of 38.4% on the HPMS6 instrument.
The associated samples have no detections of this analyte, so no qualifiers are added.

e2MPebt3VOAO9O7 Page 3 of I11



9 41 65 6

WG241683
L0705683 5117/07 15.55 and All in control None

WG2421 13 _ _ _ _ _ _ _ _ _ _

5/8107 16:28 WG242009 m-,p-Xylerne 38.4 None, ND
_________ 51/607 18:59 WG242199 All in control ____ None

WG242798
L0706201 5/6/07 18:59 and All in control None

______ __ __ _____ _____ W G 242808 I _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _

L0706151 5/1 7/07 15:55 WG242473 All in control _____None

5/6/07 18:59 WG242667 All in control _____None

L0706073 5/17/07 15:55 _____ All in control ____ None
518/07 15:05 _____ All in control ____ None
516/07 18:59 ______ All in control _____None

L0705656 5/8/07 16:28 WG241582 m-,p-Xylene 38.4 None, ND
[0706043 5/17/07 15:55 ______ All in control _____None

__________ 5/6/07 18:59 ________ All in control ____ None

3. The 12 hour system Performance Check was performed as required in SW-846.
YesXNo NA_

B. Continuing Calibrations
I. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(.01I for CLP 200 1) were met.
YesX_ No NA__

The CCVs were analyzed at the proper frequency. The same compounds showed low responses in the
continuing calibration as were observed in the initial calibrations. Qualifiers are not added for these outliers
since none were below the lower limit of 0.01. No data have been qualified from the response factors and RRFs
are not noted since they are essentially the same as the ICAL. This consistency of response for the poor-
responding compounds is an indication that there is no significant bias for the laboratory water matrix.

2. The percent difference (%D) limits of + 25% were met.
Yes___ NoX_ NA_

See the table below. When there are no detections, unless the %D is biased low and so large as to indicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets are not detected.
When targets are detected, the qualifier added is JC#, indicating the possibility of some bias associated with
calibration drift, where /t is the % DI observed.

te Analyte K~ ~~~~~~~~~ut QuliierrAde
L0705683 6/4/07 10:09 WG241683 All in control None

_________ 6/8/07 926 WG242113 All in control None
607/07 9:23 WG242009 Carbon Tetrachloride 27 7 None, all ND

_________ 6/9/07 10:00 WG242199 2-Butanone 25.2 JC25 detect
L0706201 6/17/07 10:58 WG242798 Bromomethane 31.6 None, all ND

_________ 6/18/07 8 17 WG242808 All in control None
L0706151 16/13/07 9:25 WG242473 All in control None

_________ 6/14/07 10:28 WG242573 All in control None
6/15/07 7:45 WG242667 Bromornethane 33.0 None, all ND

[0706073 6/9/07 13:16 All in control None
__________ 6/9/07 11:25 All in control None
_________ 6/10/07 12:59 All in control None
_________ 6/10/07 13:25 _______All in control ___ None
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L0705656 6/107 1056 WG241582 Carbon Tetrachloride 27.7 JC28 detects
L0706016 6/9/07 1316 All in control ____ None

6/10/07 1145 All in control _____None

6/8/07 7:55 WG242096 Carbon Tetrachloride 26.5 None, all ND
6/8 07 7:39 WG242094 Brornomethane 7331 None, all ND

L0706043 6/8/07 9:26 All in control ___ None
_________ 6/9/07 13:16 All in control _____None

IV. CC/MS INSTRUMENT PERFORMANCE CHECK
The BEB (VOA) perfonnance check was injected once at the beginning of each 12-hour period and relative
abundance criteria for the ions were met.
YesX_ No NA__

V. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were within
the required windows.
Yes___ NoX_ NA_

L0705656 - Sample DR2-5-EBT-3 (lab sample 10) had the last internal standard (2,4-dichlorobenzene-d4) just
out of limits at 49.9% recovery. Associated targets in that sample are qualified as 1149.9. This is not likely to
create a significant bias. Surrogates are all within limits indicating that there is no impact to the data
quantitation.

VI. SURROGATE
Surrogate spikes were analyzed with every sample.
YesX_ No -

And met the recovery limits defined in the current contract, which are the current laboratory limits.
YesXNo__

VII. MATRIX SPLICE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSDJ) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes _X_ No__

There areS5 MS/MSDs which meets the 1:20 ratio.

Matrix Spikes in Prolect:
SDG~ClIen RS-ample -ID LbSmpeI

L0705683 IW101 -02C-EBT-3 L0705683-1 0
L0706043 DR1-3-EBT-3 L0706043-09
L0706073 IW101-07C-EBT-3 L0706073-03
L0706151 1W21-03B-EBT-3 L0706151-10
L0706201 1W92-08-EBT-3 L0706201-04

B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the current
laboratory control chart limits.
Yes__ NoX__NA -
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The full target list has been spiked. Most MS/MSD recoveries and RPDs are in control. Instances where
spike recoveries are out of' limits are shown in the table below. In several instances, the sample amount is
4x the spike level or greater. In such cases, the recovery cannot realistically be calculated, because the
anticipated normal analytical variability is on the order of the spike level. Thus no qualifiers are added. If
recoveries are elevated and the parent sample has no detection of the target, no qualifiers are added.

MS/MSD Outliers
SDG Client Sample ID * Lab SampleTyenateRcv Q lier

ID TyeAayeRcv Qaiir
L0705683 1W101-02C-EBT-3 L0705683-10 MS cis-1,2-Dichloroethene 60 JS60

L0705683 1W101-02C-EBT-3 MS Tetrachloroethene 28.2 None, parent > 4x
______ _____ ______ ___ _ _____spike

L0705683 1W101-02C-EBT-3 MSID cis-1,2-Dichloroethene 62.8 From MS

L0705683 IW101-02G-EBT-3 MSD Tetrachloroethene 25.9 None, parent > 4x
___________ ___________________ _____________ ~~~spike

L0706073 1W101-07C-EBT-3 L0706073-03 MS Bromodichloromethane 124 None, parent ND
L0706073 1W101-07C-EBT-3 MSD Tetrachloroethene 62.5 From MS

L0706073 1W101-07C-EBT-3 MSD Trichloroethene 735 None, parent > 4x
_____________ _______ ~~~~~~spike

L0706073 1W101-07C-EBT-3 MS cis-1,2-Dichloroethene -11.2 None, parent >4x
_______ spike

L0706073 IW101 -07C-EBT-3 MS Tetrachloroethene 57.1 JS57

L0706073 1W101-07C-EBT-3 MS Trichloroethene 745 None, parent > 4x
_______________________spike

L0706073 1W101-07C-EBT-3 MSD Bromodichloromethane 125 None, parent ND

L0706073 1W101-07C-EBT-3 MSD cis-1,2-Djchloroethene -7.23 None, parent > 4x
_______ spike

L0706201 1W92-08-EBT-3 [0706201-04 MS 1,2,3-Trichloropropane 25.6 None, parent > 4x
_______________________spike

L0706201 1W92-08-EBT-3 MS Acetone 188 JS188

L0706201 1W92-08-EBT-3 MS Chloroform 54.4 None, parent > 4x
______ _____ ______ ___ _ _____spike

L0706201 1W92-08-EBT-3 MS cis-1 ,2-Dichloroethene -30.7 None, parent > 4x
___________ ___________________ _____________ _______sp ike

L0706201 1W92-08-EBT-3 MSD 1,2,3-Trichloropropane 6.34 None, parent > 4x
_______ ___ ___ _______ _______ ______ ______ _______ _______ ______sp ike

L0706201 1W92-08-EBT-3 MSD Chloroform 38.5 None, parent > 4x
___________ ___________________ _____________ _______sp ike

rL0706201 1W92-08-EBT-3 MSD cis-1,2-Dichloroethene -70.8 None, parent > 4x
_____ _____ ____ _____ _____ __ _ _____ _________ _____ _____ ____ __ __ ____sp ik e

C. The MSD relative percent differences (RPD) were within the defined contract limits.
Yes _X_ No-_ NA_

D. The MS/MSD were client samples.
Yes _X No __NA__

VilI. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
YesXNo _

B. The LCS percent recoveries were within the limits defined in the contract (the MS limits are used as a
reference or laboratory-specific limits for this matrix are defined).
Yes ___No _X__
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The full target list has been spiked. There are a few eievated recoveries observed as shown in the table
below. When a high recovery is associated with a non-detect in samples, no qualifier is added since the
indicated bias is high. When the target is detected, the result is qualified as JL#, where # is the elevated
recovery. There are no low recoveries in this set so no qualifiers for low recoveries have been required.

SDG Bn atch Tra~rgets Deetd ResIL.GSDIRRD QEN E&01fif-ie~rs
[0705683 WG242113 Vinyl Chloride 137 None, ND
L0706201 WG242796 Vinyl Chloride 141/OK/OK None, ND
L07061 04 WG242242 Bromodichloromethane 122 None, ND

Vinyl Chloride 149 JL149, detects
L0705656 WG241582 Bromodichloromethane 122 None, ND
L0706016 WG242094 Bromodichloromethane 145/146/OK None, ND

IX. BLANKS
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes X No_

B. No blank contamination was found in the Method Blank.
Yes__ No X_

Contamination was observed in some method blanks indicated in the table, below the reporting limit.
Whenever mnethylene chloride or acetone is detected in associated samples at a level less than I Ox the method
blank (corrected for dilution), the result is qualified as UB#, where # is the corrected method blank level. Such
results are usable as nondetects. Qualifiers added are summarized in the table below. For other targets, the
factor used is 5x.

L0706016 WG242094 Methylene Chloride .261F UBO.26 results < lOx
[0706043 WG2421 13 1,2,3-Trichlorobenzene .13SF None, ND

WG242202 1 ,2,3-Trichlorobenzene .293F None, ND
__________________ Hexachloro~buta~diene .365* None, ND

L0706104 WG242242 1.2,3-Trichlorobenzene .289F None, ND
______ ____ _ ______ ______ _____ Hexachlorobutadiene .356* None, ND

L0705683 WG24168 12-Tihorobenzene 286F None, ND
___________ WG2421 13 12 ,23-rihlorobenzene .1 3SF None, ND

C. If Field Blanks were identified, no blank contamination was found.
Yes__ No _X

There are 8 trip blanks and 2 rinse blanks. There are detections observed below the reporting limit as shown in
the table. Some of these are qualified UB (see table above) due to detections in the associated method blank,
thus are not used for qualify'ing associated samples. When analytes are present in both the field blank and the
associated samples, the results in the samples are qualified in the same manner as for method blanks. For
clarity, the qualifiers used in this case are UTB# for trip blanks and UFB# for rinse blanks.

[0705656 TB-052907-EBT-3 5/29/2007 12.01 AM Methylene chloride 0.852F UTB.85 detects < l Ox
5/29/2007 12:01 AM Tetrachloroethene 1.27 UTBi .27 detect <S5x

[0705683 TB-053007-EBT- 3 5/30/2007 12:00 AM Methylene chloride 0.612F UTB.61 detects < l Ox
5/30/2007 12:00 AM Tetrachloroethene 1.09 UTB31.1 1 detects < 5x

e2MPebt3VOAO9Ol Page 7 of I11



9 41 66 0

L0706016 TB-053107-EBT-3 5/31/2007 12.01 AM Methylene chloride 0.61 1F UTB.61 detects < l Ox
5/31/2007 12:01 AM Tetrachloroethene 1.07 UTB1.1 detects < 5x

L0706043 RB1-EET-3 6/112007 1 1: 1 0AM 1,4-Dichlorobenzene 0.615 UFB.62 detects < 5x0
611/2007 1 1: 1 0AM Acetone 11 UFB11 detects < lOx
6/1/2007 1 1: 10 AM MEK (2-Butanone)- 4.52F UFB4.5 detects <l1Ox

1 ~~~~6/1/2007 1 1:1 0AM Methylene chloride 0.304F lFrom second RB
6/1/2007 1 1:1 0AM Tetrachioroethene 0.273F None, detects > 5x

R02-EBT-3 6/1/2007 03:58 PM Chloroform 0.815 UFB detects < 5x
6/1/2007 03:58 PM Methylene chloride 0.58F UFBO.58 detects < l Ox
6/1/2007 03:58 PM Tetrachloroethene 0.443F None, detects > 5x

L0706043 TB-060107-EBT-3 6/1/2007 12:01 AM Chloromethane 1.96 None, all ND
L0706073 TB-060407-EBT-3 6/4/2007 12:01 AM Methylene chloride 0.58SF UTBO.59 detects < l Ox

1 ~~~~6/4/2007 12:01 AM Tetrachloroethene 1.02 UTB1.0 detects < 5x
L0706104 TB-060507-EBT-3 6/5/2007 12:01 AM Methylene chloride 0.513F UTBO.51 detects < l Ox

6/5/2007 12:01 AM Tetrachloroethene 1.01 UTB1.0 detects < 5x
L0706151 TB-060607-EBT-3 6/6/2007 12:01 AM Methylene chloride 0.647F UTBOGS5 detects < l Ox

6/6/2007 12:01 AM Tetrachloroethene 0.986F UTBO.99 detect < 5x
L0706201 TB-060707-EBT-3 16/7/2007 12:01 AM Methylene chloride 0 .972F UTBO.97 detects < lOx

16/7/2007 12:01 AM ITetrachloroethene 12.06 IUTB2.1 detect < 5x

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. For values
reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x R-L for soils). Data are
not qualified for field duplicates as these are evaluated for the total project by the client.
Yes__X_ No NA__

There are 9 identified field duplicates. Observations are summarized in the table. Agreement is generally very
good between the field duplicate and the parent sample.

L070604 DOi ET-3rv21-OB-EB-3sO

L070610 51DUP2-EBT-3 1W21 -04AB-EBT-3 OK
L0706151 DUP2-EBT-3 IW2O1-04A-EBT-3 OK
L0706043 DUP4-EBT-3 IW101-01C-EBT-3 OK
L07061043 DUP4-EBT-3 IW101 -03A-EBT-3 OK

L0706201 DUP6-EBT-3 I W92-02-EBT-3 OK
L0705683 DUP7-EBT-3 PMW 101-01B-EBT OK
L0706043 OUP8-EBT-3 PMW101-08A-EBT-3 OK
L0706016 DUP9-EBT-3 PMW85-05-EBT-3 OK

Xi. SYSTEM PERFORMANCE
A. The RI~s, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.
Yes___ No NAX_

Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met.
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YesX_ No__ NA__

Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLs for all other targets in the run. In such cases, the both results are provided in hardcopy except for the
analytes that are above the upper range in the initial run. These are only shown for the reanalysis.

In the EDD, only the initial run is provided for most analytes, and only the reanalysis is provided for the
analytes which are above the upper linear range in the first run.

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms
(RIC) were evaluated for all detected compounds.
Yes___ No__ NAX

Not part of this review level

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each
internal standards quantitation set.
Yes__ No NAX_

Not part of this review level

XIII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification criteria.
Yes-_ No- NAX

Not.part of this review level

XIV. OVERALL ASSESSMENT OF THE CASE
The laboratory has complied with the requested method. Data are fully usable after consideration of
qualifiers.
The following is noted:

Chain of Custody/Deliverables:
The project manager is informed of the following and the chain information is to be updated for the project file.

Most of the SDGs do not have a customary chain of custody. Those have a running list of samples with date
and time collected with no relinquished and received areas at the bottom of each page. They do not have page
numbers.
They have been improved since we first pointed out these issues in that each page does have a printed area for
sampler name, date, time, and signature. However, there is no similar printed area for receipt signatures, dates,
and times to be entered. . Previously, the laboratory has not always signed each page. In this case, all pages
had laboratory receipt signature, date and time, but in the case of SDGs L0706201, L0706073, and L0706 104
the receipt time is not present. The receipt time is shown in each case on the sample receiving checklist.

A few sample names are being truncated on the Chain of Custody because the field width is not sufficient to
allow the full name to appear. This seems to be a less severe problem than in the past, but it still does occur.

Our understanding is that the chain of custody is a printout of an electronic sample documentation system. We
reiterate our recommendation that the printout be improved to add a printed area for the laboratory to receive
the samples, and to include page numnbers. Preferably, the laboratory signature should appear on each page of
the Chain of Custody, but at the very least should appear each time a new COC# is applied. Alternatively, some
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type of electronic signature system could be used using a system compliant with EPA's proposed cross-mnedia
electronic reporting rule. The present system does not appear to fully protect the data from potential challenge.

Sample Condition:
Most of the SD~s had at least one cooler that was under 20C but the Sample Checklist states that the samples
weren't frozen. No qualifiers are required under these circumstances.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 4OCFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 60 C. Thus the sample receipt conditions are
frilly compliant with applicable regulations.

L0705656: Sample Receipt Checklist states that the sample containers and labels were not intact and did not
match COC. Further it says that the "chains not scanned correct". We could not find any further
documentation of the issue, and no discussion of corrective action. The narrative states that all samples were
received intact.
L070615 1: Sample 1W21-05B-EBT-3 and TBO60607 were received but not on the Chain of Custody.

Initial Calibrations:
Only one initial calibration, conducted on May 8, shows any %RSD outliers that were not converted to a
regression curve. Only m-,p-xylenes have this problem, with a %RSD of 38.4% on the HIPMS6 instmument.
The associated samples have no detections of this analyte, so no qualifiers are added.

Continuing Calibrations:
See the table within the report for %fl outliers observed. When there are no detections, unless the %D is biased
low and so large as to indicate a significant probability of false negatives, no qualifiers are added for %D
outliers when targets are not detected. When targets are detected, the qualifier added is JC#, indicating the
possibility of some bias associated with calibration drift, where # is the % D observed. In this case qualifiers
have been added for some detected compounds.

LCS Recoveries:
The full target list has been spiked. There are a few elevated recoveries observed as shown in the table
within the report. When a high recovery is associated with a non-detect in samples, no qualifier is added
since the indicated bias is high. When the target is detected, the result is qualified as JL#, where # is the
elevated recovery. There are no low recoveries in this set so no qualifiers for low recoveries have been
required.

Matrix Spikes:
There areS5 MS/MSDs which meets the 1:20 ratio.

Matrix Spikes in Project: __________

SDG Client Sample ID Lab Sample ID
L0705683 1I01~l-02C-EBT-3 L0705683-1 0
L0706043 DR1-3-EBT-3 [0706043-09
L0706073 IW101 -07G-EBT-3 L0706073-03
L0706151 1W21-03B-EBT-3 L0706151 -1Q0
L0706201 1W92-08-EBT-3 L0706201 -04

The full target list has been spiked. Most MS/MSD recoveries and RPI~s are in control. Instances where
spike recoveries are out of limits are shown in the table within the report. In several instances, the sample
amount is 4x the spike level or greater. In such cases, the recovery cannot realistically be calculated,
because the anticipated normal analytical variability is on the order of the spike level. Thus no qualifiers are
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added. If recoveries are elevated and the parent sample has no detection of the target, no qualifiers are
added.

Internal Standards:
L0705656 - Sample DR2-5-EBT-3 (lab sample 10) had the last internal standard (2,4-dichlorobenzene-d4) just
out of limits at 49.9% recovery. Associated targets in that sample are qualified as J149.9. This is not likely to
create a significant bias. Surrogates are all within limits indicating that there is no impact to the data
quantitation.

Method Blanks:
Contamination was observed in some method blanks indicated in the table within the report, below the r eporting
limit. Whenever methylene chloride or acetone is detected in associated samples at a level less than l Ox the
method blank (corrected for dilution), the result is qualified as UB#, where # is the corrected method blank
level. Such results arc usable as nondetects. Qualifiers added are summarized in the table. For other targets,
the factor used is 5x.

Field Blanks:
There are 15 trip blanks and 8 rinse blanks. There are detections observed below the reporting limit as shown in
the table within the report. Some of these are qualified UB due to detections in the associated method blank,
thus are not used for qualifying associated samples. When analytes are present in both the field blank and the
associated samples, the results in the samples are qualified in the same manner as for method blanks. For
clarity, the qualifiers used in this case are UTB# for trip blanks and UFB# for rinse blanks.

EOLs:1
Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLs for all other targets in the run. In such cases, the both results are provided in hardcopy except for the
analytes that are above the upper range in the initial run. These are only shown for the reanalysis.

In the EDD, only the initial run is provided for most analytes, and only the reanalysis is provided for the
analytes which are above the upper linear range in the first run.

Field OC:
There are 9 identified field duplicates. Observations are summarized in the table. Agreement is generally very
good between the field duplicate and the parent sample.
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ORGANIC DATA QUALITY REVIEW REPORT
GC REPORT FOR Metabolic Acids by HPLC; Ethane, Methane, Ethene, Carbon dioxide by EPA SOP
RSK-175; and Hydrogen by AM200AX (GC/RGD).

RSK- 175:
SDG: L070: 5683. 6043. 6104 6201. 5656. 6016. 6073. 6151

Metabolic acids:
SDG: L070: 5683, 6043. 6104. 6201. 5656. 6016. 6073. 6151

AM20GAX (Hydrogen):
SDG: P0706057. P0706054, P0706176. P0706184. P0706049. P0706151

PROJECT: Memp~his Defense Depot. EBT-3 for e2m Texas

LABORATORY: Kemron Environmental Services. Marietta, OH: Hydrogen subcontracted to Microseeps.
Inc. Pittsburg, PA

SAMPLE MATRIX: Water and Vapor

SAMPLING DATE (Month/Year): May. June 2007

NO. OF SAMPLES: Metabolic acids -97 waters including 2rinse blanks:;RSK-175 -98 waters
including 2 rinse blanks. AM200AX - 87 vapor samples

ANALYSES REQUESTED: Metabolic Acids byHPLC: EPA SOP RSK-175. Microseeps AM2OGAX

SAMPLE NO.: Attached

DATA REVIEWER: Sammy and John Huntington (Gateway Enterprises)

QA REVIEWER: Diane Short & Associates. Inc.. INITIALS/DATE:__

Telephone Logs included Yes-__ No X

Contractual Violations Yes___ No X

The project QAPP, EPA Contract Laboratory Program National Functional Guidelines for Organic
Review, 2001 (SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical
Methods Third Edition, (SW-846), current updates, and the project-specific methods have been
referenced by the reviewer to perform this data validation review. The EPA qualifiers have been
expanded to include a descriptor code and value to define QC violations and their values, per the
approval of the Project Manager. The review has been tasked as Level III for review of all calibrations,
holding times, and QC for all samples.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
Yes _ No __X_

This is a Level III Report.
Initial calibration reports for RSK-175 are not accurate and complete. See the discussion in the
calibration section. The initial calibration reports are misleading, and the laboratory should endeavor to
produce summary initial calibration reports ihat are more accurately reflective of their calibrations.

It. ANALYTICAL REPORT FORMS
The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes _X No-__

III1. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction and
from extraction to analysis.)
Yes _ _No _X_
See Section B. below. Per EPA guidance, for validation purposes we calculate the holding time to the
nearest day in cases where the regulation or method specifies holding time units of days.

B. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (Time of
sample collection to time of extraction and from extraction to analysis.)
Yes __ No _X_
Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous HPLC method 83 10 is 14 days for preserved water
samples. Metabolic acid holding times were all within 14 days except as noted in the table below. It has
been verified on other projects that no holding time is established for these compounds. Samples are
preserved with acid for this analysis, and the laboratory uses 28 days as a holding time specification
based on the holding time tables provided. These compounds should be stable if protected from further
microbial degradation, so we have not qualified results for holding times > 14 but < 28 days. In all cases,
runs beyond 14 days were reanalyses to bring high-level targets into linear range.

LS7610 SAMPL08CEB3 NO LABu IfoMMig-eNTl HTgts 1 Quaifer
L0706104 IW1O1-03BC-EBT-3 12 rerun for high-level targets 16 None

L0706151 1W21-04B-EBT-3 10 rerun for high-level targets is None
1W21-04A-EBT-3 2 rerun for high-level targets 15 None

DUP21-4-EBT-3 1 rerun for high-level targets 15 None
W85-06-EBT-3 13 rerun for high-level targets 15 None

1W92-03-EBT-3 6 rerun for high-level trges 1 None
L0706016 PMW101-06B-EBT-3 14 rerun for high-level targets 1 16 None

RSK-175: For RSK-175, pH should not be adjusted when C02 is determined, which is the case in this
project. It is not explicitly stated in the documentation whether samples for RSK-175 were pH--adjusted
or not, but it appears that they were not. In the absence of definitive information we have assumed that
no acidification occurred. If in fact samples were acidified for RSK-175, it would mean that inorganic
carbon in the form of bicarbonate and carbonate would be converted to carbon dioxide, would
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consequently bias the results high for that analyte. The project manager should clarify this prcservation
question and regard the data for carbon dioxide accordingly. When pH is adjusted, the holding time is 14
days per the method, and we have used this as the acceptable holding time. No samples were analyzed
beyond 14 days.

AM20GAX - Hydrogen: This method is a procedure developed by Microseeps, Inc. Recommended
holding times in the procedure are 14 days. A few samples were analyzed outside of that holding time as
shown in the table below. Sample results with holding times outside of the method recommendation are
qualified as JH#, where It is the number of days by which the holding time was exceeded. A list of
samples that are out of holding, along with the qualifiers added, is provided in the table below.

Microseeps indicates that samples are very stable in the vials used for this procedure, but we cannot
provide a technical assessment of the stability for hydrogen analysis beyond the 14 days specified in the
Microseeps procedure. We would assume that some losses of hydrogen could occur, with a resulting
possibility of low bias.

P0706176 1W21-03A 10A M070621018 15 JH1
1W21-03B 02A M070621018 15 JH1
1W21-02B 17A M070621018 15 JH1
IW1O1-09C 04A M070621018 15 JHi

1W21 -O1A 08A M070621018 1 6 JH2

DUP-i 16A M070621018 1 6 JH2
PMW21-04 24A M070621018 17 JH3
1W21-05A 05A M070621018 15 JH1

C. All chains of custody are complete with signatures and dates.
Yes No X
The project manager is informed of the following and the chain information is to be updated for the project
file.

Most of the SD)Gs do not have a customary chain of custody. Those have a running list of samples with date
and time collected with no relinquished and received areas at the bottom of each page. They do not have
page numbers.

They have been improved since we first pointed out these issues in that each page does have a printed area
for sampler name, date, time, and signature. However, there is no similar printed area for receipt signatures,
dates, and times to be entered. All relinquished signatures, dates and times are on all pages of the Chains of
Custody. Previously, the laboratory has not always signed each page. In this case, all pages had laboratory
receipt signature, date and time, but in the case of SDGs L0706201, L0706073, and L0706104 the receipt
time is not present. The receipt time is shown in each ease on the sample receiving checklist.

A few sample names are being truncated on the Chain of Custody because the field width is not sufficient to
allow the full name to appear. This seems to be a less severe problem than in the past, but it still does occur.
Our understanding is that the chain of custody is a printout of an electronic sample documentation system.
We reiterate our recommendation that the printout be improved to add a printed area for the laboratory to
receive the samples, and to include page numbers. Preferably, the laboratory signature should appear on
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each page of the Chain of Custody, but at the very least should appear each time a new COC# is applied.
Alternatively, some type of electronic signature system could be used using a system compliant with EPA's
proposed cross-media electronic reporting rule. The present system does not appear to fully protect the data
from potential challenge.

For hydrogen analysis, conventional chain of custody documents were used. All were properly signed and
dated except for the document associated wvith SDG P0706054, which had no received date and time. In
addition, shipping documents or tracking numbers covering the period of shipment were not provided. We
could also locate no record of sample temperature on receipt.

D. Samples were received at the proper temperature and preservation.
Yes __No _X__
Mostof the SD~s had at least one cooler that was under 20C. No qualifiers are required under these
circumstances as long as samples are intact.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that
the temperature of samples delivered to the laboratory be less than 60 C. Thus the sample receipt
temperatures are fMly compliant with applicable regulations.

L0706043: Sample receipt checklist states that the pH ranges were not acceptable. The laboratory indicates
on the checklist that this applied to two samples, DUP-3 and WIWOI-OlA (metals and metabolic acids). The
notes indicate that the laboratory adjusted the pH.

L0706073: Sample receipt checklist states that the pH ranges were not acceptable. The laboratory checklist
,indicates that the pH for IW01O-04A had apRof 4.5 (metals and metabolic acids). It does not indicate if
the laboratory adjusted the pH.

L0706l51: Sample receipt checklist states that the pH ranges were not acceptable. The laboratory checklist
and notes on the C of C (not signed and dated) indicate that there were several discrepancies: Sample
1W21I-05/b-EBT-3 was received but not on the Chain of Custody; samples 1W21I-05A for metals and
metabolic acids were received at apH of3.5. Sample IWlI0-09C is indicated as having abroken container
for metabolic acids. Actions taken have not been indicated.

L0706 104: Sample receipt checklist states that the pH ranges were not acceptable. The laboratory checklist
indicates that the pH was "out" for metals and metabolic acids for sample 1W21-O1A. There was no
indication of actions taken by the laboratory.

L070620 1: Sample receipt checklist states that the pH ranges were not acceptable. Sample 1W92-06 was
received at pH 6 for metabolic acids. No indication of actions taken by the laboratory is present. Sample
1W92-04-EBT-33 was received but not on the Chain of Custody.

L0705683: Sample Receipt Checklist states that the sample containers and labels were not intact and match
COC. Sample receipt checklist states that the pH ranges were not acceptable. PMWIOI-01A is shown as
having apH of 4.5. 1W101-02C-EBT-MSD Metabolic Acids is shown as having abroken bottle. Sample
DUP-7 is shown as having the pH out at 6, but not for which method. No indication is made of laboratory
actions taken.

A buffer effect has been observed over the course of this project for Memphis samples. There do not seem
to be cases where improper acid was added, only that the standard acid in the labbratory-supplied collection
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containers is insufficient for the buffering capacity of the sample matrix. As samples are cooled
immediately and pH is adjusted as soon as they reach the laboratory, no qualifier has been added in the
cases.

The laboratory has been diligent about documenting sample receipt problems. However, there should be
more information about actions taken in response to them.

AM2OGAX (Hydrogen): We were not able to locate any receipt temperature or any other
documentation of sample condition for any of the hydrogen SDGs. The laboratory is being contacted in
order to verify' sample integrity.

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The GC/H-PLC standards were analyzed at the required frequency (every 72 hours at a minimum).
Yes __X_ No__

B. The chromatographic resolution and separation criteria were met.
Yes _X No___

C. The suggested colurmns were used and the EQLs were met.
Yes __X_ No___

D. Calibration factors for IC met the 20% RSD limit or the regression curves were prepared with a
correlation coefficient 'r' greater than 0.99, per SW-846, Method 80OGOB.
Yes ___NoX_

MBA: The initial calibration reports for the metabolic acids are inaccurate. The calibration report
provides only a %RSD for each analyte, with a note at the bottom that the linear calibration model is
used. However, the observed r or r2 values are not reported, although the criteria used are shown. In the
Case Narrative, the laboratory has indicated that all initial calibrations have used linear regression, and
that all acceptance criteria are met.

In the previous level IV data review for this project, we were able to confirm from the raw data that
regression curves were in fact used and that they met criteria. We cannot confirm this for the present
Level III review, but have assumed that the laboratory Case Narrative is correct and have not qualified
the results for the %RSDs in the initial calibration reports that are out of limits. We have, however,
documented these in the table below. RSDs are out of the method limits as noted in the tables and if they
are accureate, detected data would be qualified for biases proportional to the %RSD.

We would urge the laboratory to correct the system that produces these inaccurate ICAL reports.

RSK-175: All initial calibrations are in control.

AM20GAX (Hydrogen): All initial calibrations are conducted using a linear regression curve and all are

in control.

07iRR 1~ua
-MA. L0706073 611/07 14:25 1 WG241845 & WG241968 Propionic Acid 91.9 None, see te~xtx

L0706151 16/15107 15:08 1WG242734 Acetic Acid 172 None, see text
But ric Acid 159 None, see text
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Method SDG ICAL Date Batch #Analyte %RSD Qualifiers
~~~~~~~~~Lactic Acid 75.3 None, see text

Propionic Acid 95.0 None, see text
Pyruvic Acid 25.1 None, see text

______ L0706016 611107 14:25 WG241740 except sample 14RE Propionic Acid 91.9 None, see text
_______ ~~~6/115/07 15:08 WG241740 ONLY ample 14RE Acetic Acid 172 None, see text

Butyric Acid 159 None, see text
_____ _____ _____ _____ ____ Lactic Acid 75.3 None, see text

_________________________ Propionic Acid 95.0 None, see text
_______ ______ ______ ______ Pyruvic Acid 25.1 None, see text

_______ L0706043- 6/1/07 14:25 WG241845 Propionic Acid 91.9 None, see text
_______ L0705683- 6/1/07 14:25 WG241625 Propionic Acid 91.9 None, see text
_______ L0706201 6/15/07 15:08 WG242744 Acetic Acid 172 None, see text

~~~~~~~~~~~~~~Butyric Acid 159 None, see text
~~~~~~~~~Lactic Acid 75.3 None, see text

~~~~~~~~~~~~~Propionic Acid 95.0 None, see text
~~~~~~~~~~Pyruvic Acid 25.1 None, see text

_______ L0705656 -6/1/07 14:25 WG241625 Propionic Acid 91.9 None, see text
L0706104 6/1/07 14:25 WG241968 (1-9) Propionic Acid 91.9 INone, see text

6/15/07 15:08 WG241 968 (1 ,3,4,5,6,9REs) Acetic Acid 172 None, see text
WG242734 (1-13 REs)

_____ _____ _____ _____ ____ Butyric Acid 159 None, see text
__________________________ Lactic Acid 75.3 None, see text

_______________________ .ropionic Acid 95.0 None, see text
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ P ..ruv.ic A ci,5 1 N n ,s e t x

E. Percent Difference (%D's) for Continuing Calibration Factors and retention times (RT) were within
the 25% Limits.
Yes _ No _X_
MBA:. All calibrations are in control. The laboratory is employing the external standard method and is
using opening and closing calibrations appropriately.

RSK-175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-I175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 8000B3), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes but for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30% D criterion specified for RSK-175.

In such cases, detected levels of carbon dioxide are qualified as JC#, where # is the applicable opening or
closing CCV outlier. Such results may be biased due to calibration drift. Please see the Qualified reports
or the EDD for details.

It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where
the laboratory limit is set. This method has not been published as a promulgated method by EPA (it
rather exists as an open literature publication and an internal EPA SOP), and it may not have been filly
developed for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless,
the results appear to indicate a probable bias which should be considered in using the data.
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AM20GAX: All calibrations are in control. The laboratory is employing the external standard method.
There are no closing CCVs reported in the data package.

V. BLANKS
A. Laboratory blanks
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten
samples, whichever is more frequent.
Yes _X No__

2. No blank contamination was found in the method blank.
Yes ___NoX_

Method blanks for hydrogen analysis and for metabolic acids are in control.

There are a number of method blanks for RSK-175 which have low-level detections (*) of methane and
carbon dioxide, as shown in the table below. When the associated sample result is less than Sx the
method blank level (corrected for sample dilution), the sample result is qualified as UB#, where # is the
corrected method blank result. Such results are usable as non-detected values.

Meho DG Bac agtsDtce Tage Qualfier
RSK-175 L0705683 WG241851 carbon dioxide 373* UB# detections < 5x

L0705656 W -G241424 -- m~ethane ._2_74* UBO# detections < 5x
L0706043- WG242585 methane .281 * None, all > 5x
L0706104 WG242585 methane .281 * None, all > 5x

L07603 G242585 mre-thane _._28_1* UB# detections <5Ex-
MBAs _____ALL IN CONT-ROL _____None

-AM20GAX I_________ ALL IN CONTROL _____None

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes ___ No_ NAX_

B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes _ _No__X _ NA_ _
MBA: Two rinse blanks contain butyric acid.
RSK-175: One rinse blank has a detection of' methane below the reporting limit.
AM2OGAX (Hydrogen): No rinse blanks are present. For hydrogen such blanks are unnecessary.

I~~ii~ inDGM ES75-ml-elD S 'iIi~ D-at-ei iA-al iRth1 'lfe
_MBA L0706043' RB1 -EBT-3 6/1/2 007 1 1.10 AM Butyric Acid 1.7JFB# detects < 5x

L0706043 R82-EBT-3 6/1/2007 03:58 PM Butyric Acid~ 0.968F From first RB
RSK175 L0706043 RB1-EBT-3 6/1/2007 1 1:1 0AM All OK All OK None

L0706043 RB2-EBT-3 6/1/2007 03:58 PM Methane 0.2SF None, related samples > 5x

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)
A. Matrix spike (MS) and matrit duplicate or matrix spike duplicate (MSD) were analyzed for every
analyses performed for every 20 samples or for every matrix whichever is more frequent.
Yes _X_ No__
RSK-175: There were five (5) MS/MSDs which meet the 20to 1ratio.
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Metabolic Acids: There were five (5) MS/MSDs which meet the 20 to 1 ratio.
AM2OGAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.
The MS/MSDs conducted are sumnmarized in the table below.

IMithMqdi ISG [9etSml I 'llmlI
RSKl 75\5021 L0705683 IW101 -02C-EBT-3 L0705683- 1 0

L0706043 DR1-3-EBT-3 [0706043-09
[0706073 IW101 -07C-EBT-3 [0706073-03
L0706151 1W21-03B-EBT-3 [0706151-10

____________L0706201 1W92-08-EBT-3 L0706201 -04
830-MBA L0705683 Wi101 -02C-EBT-3 L0705683-1 0

[0706043 DR1-3-EBT-3 L0706043-09
L0706073 IW101-07C-EBT-3 L0706073-03
L0706151 1W21-03B-EBT-3- L0706151 -1 0

____________L0706201 1W92-08-EBT-3 L0706201-04

B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or in the
contract.
Yes _ _No X
RSK- 175: Carbon dioxide gave MS/MSD outliers as shown in the table below. In some cases, the
sample level is greater than 4x the spike amount, which means that the anticipated normal analytical
variability is greater than the spike amount. In such cases, no recovery can meaningfully be calculated,
and no qualifiers are added. There is no indication of bias. In other cases, qualifiers are added to the
parent as JS#, where # is the recovery observed, and a bias may be present proportional to the recovery.

MBA: Metabolic acid MS/MSDs had several outliers. A matrix bias roughly proportional to the
recovery appears to be present in these instances. Such results are qualified for the parent as JS#, where#
is the recovery which is out of limits. In several cases pyruvic acid is recovered below 10%. These
results are qualified for the parent sample only as RS# (rejected) to indicate that the sample non-detect is
rejected because of an apparent very low bias. False undetected data could be reported if the compound is
potentially present at this location.

MS/MSD Outliers

Sd SapeI L'b1,1s pi Tp Anay * flr
MBA [0705683 IW10102C-EBT-3 10 MS Propionic Acid 689.3 None, parent> 4x spike

IW10102G-EBT-3 MSD Propionic Acid -85.8 None, parent> 4x spike
IW10102C-EBT-3 MS Acetic Acid -94.4 None, parent> 4x spike
IW101 02C-EBT-3 MSD Acetic Acid -93.3 None, parent> 4x spike

L0706073 IW1O1-07C-EBT-3 *03 MS Acetic Acid 19 3 JS19 Parent
______ ~~~IW101-07C-EBT-3 MSD Acetic Acid 33.8 From MS
_______ _______ IW101-07C-EBT-3 MS Propionic Acid -1.32 None, parent> 4x spike

_______ ~~IW101-07C-EBT-3 MSD Propionic Acid -1.74 None, parent> 4x spike
L0708151 1W21-03B-EBT-3 10 MS Acetic Acid -159 None, parent> 4x spike

_______ _______ W21-03B-EBT-3 MSD Acetic Acid -193 None, parent> 4x spike
_______ ________ W21-03B-EBT-3 MS Butyric Acid 49.0 JS49 Parent
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Method SDG Client Sample ID Lab SampleTye Aate Rcv PDQlier

1W21-03B-EBT-3 MSD Butyric Acid 53.8 From MS
1W21-0313-EBT-3 MS Propionic Acid -259 None, parent> 4x spike
1W21-0313-EBT-3 MSD Propionic Acid -258 None, parent> 4x spike

_______ _______ W21-0313-EBT-3 MS Pyruvic Acid 10.0 From MSD
_______ _______ W21-0363-EBT-3 MSD Pyruvic Acid 9.54 RS9 5 Parent

L07062011 1W92-08-EBT-3 03 MS Acetic Acid -296 None, parent> 4x spike
_______ 1~~~W92-08-EBT-3 MSD Acetic Acid -297 None, parent> 4x spike
_______ ________ W92-08-EBT-3 MS Propionic Acid -582 None, parent> 4x spike
_______ ________ W92-08-EBT-3 MSD Propionic Acid -523 None, parent> 4x spike
_______ ________ W92-08-EBT-3 MS Pyruvic Acid 8.09 From MSD
_______ 1~~~W92-08-EBT-3 MSD Pyruvic Acid 7.02 R57 Parent

1W92-08-EBT-3 MS Butyric Acid 56.5 From MSD
1W92-08-EBT-3 MSD Butyric Acid 44.1 JS44 Parent

RSK175 L0705683 IW101-02C-EBT-3 10 MS Methane 149 From MSD
_______ _______ IW101-02C-EBT-3 MSD Methane 185 J3185 Parent

1W101-02C-EBT-3 MS Carbon Dioxide OK None

IW101-02C-EBT-3 MSD Carbon Dioxide 170 None, parent> 4x spike

L0706043 DRI-3-EBT-3 09 MS Carbon Dioxide 46 JS46
_______ ~~~DR1-3-EBT-3 MS Methane 123 J15123 Parent
______ _______ Rl-3-EBT-3 MSD Methane 121 From MS

____L0706073 IW101-07C-EBT-3 -03 MS Carbon Dioxide 156 JS5156 Parent
______ _______ IW101-07C-EBT-3 MS Methane 157 135.3 JS157D35 Parent

____L0706201 1W92-08-EBT-3 04 MS Methane 147 From MSD
1W92-08-EBT-3 MSD Methane 165 JS165 Parent

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory limits.
Yes _ _No __X

See the section above. The parent sample is qualified as JD#, where # is the RPD outlier, when both
RPD and spike recoveries are out of' limits. Otherwise samples are not qualified for RPD outliers.

D. The MS/MSD were client samples.
Yes XNo_ _

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD)
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses performned and
for every 20 samples or for every matrix whichever is more frequent.
Yes X No___

B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the contract.
Yes _ No _X

MBA: All LCS recoveries are in control.
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RSK-l75: AllILCS recoveries are in control except for one carbon dioxide LCS with ahigh recovery as
shown in the table below. The LCSIJwas in control, and the %RSD was in control. The Associated
sample detections are qualified as JL176 to indicate that there is a possible high laboratory accuracy bias
for these samples.
MBA: All in control
AM20GAX (Hydrogen): All LCS recoveries are in control.

ViII. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes _ No _NA X
RSK-175: Surrogates are not required for this analysis.
Metabolic Acids: Surrogates are not required for this analysis.
AM20GAX (Hydrogen): Surrogates are not applicable to this method.

B. And met the recovery limits defined in the current contract. If recovery limits were exceeded, the
sample was re-extracted and re-analyzed.
Yes ___ No__ NAX__

IX. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
within the required windows. Note: Internal standards are not required for GC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GCMS
methods.
Yes___ No___NAX
RSK-175, Metabolic Acids, AM20GALX: The laboratory uses the external standard procedure, so no
internal standards are present or required.

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils and gases.
For values reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes __No X NA_
There are 9 field d1uplicates for RSK-175 and metabolic acids. For hydrogen analysis there are 8 field
duplicates, but for DUPS and DUP2, the parent sample designated by the client is not present. As shown
in the table below, there are several field duplicate results that are significantly different from the parent
sample. In particular for hydrogen, DUP-lI has a reported result of 2600 whereas the parent has a result
of 2. 1. The hydrogen results should be reviewed for dilution factor errors or sample designation errors.

S n- ~~MESC i eIDta leb' i it o s
L0706104 DUPI ERT-3 lW21-01B-EBT-3 MBA: Lactic acid 13.5 in OUPR ND in sample;RSK-175: All OK

Hvdrogen: DUP 2600, parent 2.1
L0706151 DUP2-EBT-3 1W21-04A-EBT-3 MBA: All OK;RSK-1 75: All OK;Hydrogen: Parent not present
L0706043 DUP3-EBT-3 IW101-01A-EBT-3 MBA. All OK;RSK-175: All OK;Hydrogen: OK
[0706043 DUP4-EBT-3 lW101-03C-EBT-3 MBA: All OK;RSK-175: Carbon dioxide RPD=74%;Hydrogen OK
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L0706104 DUP5-EBT-3 IW101-09A-EBT-3 MBA: AllOK:RSK-175: AllIOK;Hydrogen: RPD=1 10%
LQ706201 DUP6-EBT-3 IW92-02-EBT-3 MBA: Butyric acid RPD=38%;RSK-175: All OK;Hydrogen: Parent and

L0705683 -V~~~~~~~~~~~DU otpesnL0705683 DUP7-EBT-3 PMW101-0IB-EBT MBA AlK;RSK-1 75: All OK;Hydrogen: OK
L0706043 DUP8-EBT-3 PMW1O1-08A- M-BA: Acetic acid 41.5 in DUP, ND in sample;RSK-175: Methane

EBT-3 RPD 41 %;
___________________ Hydrogen: Parent not present

10-70601 6 DUP9-EBT-3 PMW85-05-EBT-5 MBA: All OK;RSK-1 75: All OK;Hydrogen: OK

Xi. COMPOUND IDENTIFICATION
A. All raw data chromatograrns and data system printouts were evaluated for all detected compounds and
the identification is accurate.
Yes __No___NA X
This evaluation is not performed at this level of review.

B. Retention time limits or peak pattern identifications are met.
Yes _No _NA X
This evaluation is not performed at this level of review.

C. If two column or two detector confirmation was performed, the value of the confirmation was within
25%D of the quantitation value for results > 5 x RL. If the laboratory has flagged data 'COL' for %D >
40%, a JP qualifier has been added fot low level results. For values below (5 x RL), the difference is not
considered to impact the precision of the data.
Yes _ No __NA X
Not part of this level of review. Dual columns are not required for these methods.

XII. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes __No NA X
This evaluation is not performed at this level of review.

B3. The chromatograms and general system performance were acceptable for all instruments and
analytical systems.
Yes _No _NA X
This evaluation is o performed at this level of review.

XIII. OVERALL ASSESSMENT OF THE CASE

The method criteria have been met and the quality of the data, after consideration of qualifiers, is
considered acceptable and usable as far as can be determined at this level of review.
The following is noted:

Deliverables:
This is a Level Ill Report.
Initial calibration reports for RSK-175 are not accurate and complete. See the discussion in the
calibration section. The initial calibration reports are misleading, and the laboratory should endeavor to
produce summary initial calibration reports that are more accurately reflective of their calibrations.
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Chain of Custody and Login Checklists:
The project manager is informed of the following and the chain informnation is to be updated for the project
file.

Most of the SDGs do not have a customary chain of custody. Those have a running list of samples with date
and time collected with no relinquished and received areas at the bottom of each page. They do not have
page numbers.

They have been improved since we first pointed out these issues in that each page does have a printed area
for sampler name, date, time, and signature. However, there is no similar printed area for receipt signatures,
dates, and times to be entered. All relinquished signatures, dates and times are on all pages of the Chains of
Custody. Previously, the laboratory has not always signed each page. In this ease, all pages had laboratory
receipt signature, date and time, but in the case of SDGs L0706201, L0706073, and L0706104 the receipt
time is not present. The receipt time is shown in each ease on the sample receiving checklist.

A few sample names are being truncated on the Chain of Custody because the field width is not sufficient to
allow the full name to appear. This seems to be a less severe problem than in the past, but it still does occur.
Our understanding is that the chain of custody is a printout of an electronic sample documentation system.
We reiterate our recommendation that the printout be improved to add a printed area for the laboratory to
receive the samples, and to include page numbers. Preferably, the laboratory signature should appear on
each page of the Chain of Custody, but at the very least should appear each time a new COC# is applied.
Alternatively, some type of electronic signature system could be used using a system compliant with EPA's
proposed cross-media electronic reporting rule. The present system does not appear to fully protect the data
from potential challenge.

For hydrogen analysis, conventional chain of custody documents were used. All were properly signed and
dated except for the document associated with SIJG P0706054, which had no received date and time. In
addition, shipping documents or tracking numbers covering the period of shipment were not provided. We
could also locate no record of sample temperature on receipt.

Sample Condition:
Most of the SDGs had at least one cooler that was under 20C. No qualifiers are required under these
circumnstances as long as samples are intact.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that
the temperature of samples delivered to the laboratory be less than 60 C. Thus the sample receipt
temperatures are fully compliant with applicable regulations.

L0706043: Sample receipt checklist states that the pH ranges were not acceptable. The laboratory indicates
on the checklist that this applied to two samples, DUP-3 and IWI01-0IA (metals and metabolic acids). The
notes indicate that the laboratory adjusted the pH.

L0706073: Sample receipt checklist states that the pH ranges were not acceptable. The laboratory checklist
indicates that the pH for WI01~-04A had apH of 4.5 (metals and metabolic acids). It does not indicate if
the laboratory adjusted the pH.

L070615 1: Sample receipt checklist states that the pH ranges were not acceptable. The laboratory checklist
and notes on the C of C (not signed and dated) indicate that there were several discrepancies: Sample
1W21-05/b-EBT-3 was received but not on the Chain of Custody; samples 1W21-05A for metals and
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metabolic acids wcre received at apH of3.5. Sample WIW11-09C is indicated as having abrokcn container
for metabolic acids. Actions taken have not been indicated.

L0706 104: Sample receipt checklist states that the pH ranges were not acceptable. Thc laboratory checklist
indicates that the pH was "out" for metals and metabolic acids for sample 1W21-OI1A. There was no
indication of actions taken by the laboratory.

L070620 1: Sample receipt checklist states that the pH ranges were not acceptable. Sample 1W92-06 was
received at pH 6 for metabolic acids. No indication of actions taken by the laboratory is present. Sample
1W92-04-EBT-33 was received but not on the Chain of Custody.

L0705683: Sample Receipt Checklist states that the sample containers and labels were not intact and match
COC. Sample receipt checklist states that the pH ranges were not acceptable. PMW1OI-O1A is shown as
having apH of4.5. JXVIO1-02C-EBT-MSDJMetabolic Acids is shown as having abroken bottle. Sample
DUP-7 is shown as having the pH out at 6, but not for which method. No indication is made of laboratory
actions taken.

A buffer effect has been observed over the course of this project for Memphis samples. There do not seem
to be cases where improper acid was added, only that the standard acid in the laboratory-supplied collection
containers is insufficient for the buffering capacity of the sample matrix. As samples are cooled
immediately and pH is adjusted as soon as they reach the laboratory, no qualifier has been added in the
cases.

The laboratory has been diligent about documenting sample receipt problems. However, there should be
more information about actions taken in response to them.

AM20GAX (Hydrogen): We were not able to locate any receipt temperature or any other
documentation of sample condition for any of the hydrogen SDGs.

Holding times:
Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous T{PLC method 83 10 is 14 days for preserved water
samples. Metabolic acid holding times were all within 14 days except as noted in the table within the
report. It has been verified on other projects that no holding time is established for these compounds.
Samples are preserved with acid for this analysis, and the laboratory uses 28 days as a holding time
specification based on the holding time tables provided. These compounds should be stable if protected
from further microbial degradation, so we have not qualified results for holding times > 14 but < 28 days.
In all cases, runs beyond 14 days were reanalyses to bring high-level targets into linear range.

RSK-175: For RSK-I175, pH should not be adjusted when CO2 is determined, which is the case in this
project. It is not explicitly stated in the documentation whether samples for RSK-175 were pH-adjusted
or not, but it appears that they were not. In the absence of definitive information we have assumed that
no acidification occurred. If in fact samples were acidified for RSK-I175, it would mean that inorganic
carbon in the form of bicarbonate and carbonate would be converted to carbon dioxide, would
consequently bias the results high for that analyte. The project manager should clarify this preservation
question and regard the data for carbon dioxide accordingly. When pH is adjusted, the holding time is 14
days per the method, and we have used this as the acceptable holding time. No samples were analyzed
beyond 14 days.
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AM20GAX - Hydrogen: This method is a procedure developed by Mieroseeps, Inc. Recommnended
holding times in the procedure are 14 days. A few samples were analyzed outside of that holding time as
shown in the table within the report. Sample results with holding times outside of the method
recommendation are qualified as JH#, where 4 is the number of days by which the holding time was
exceeded. A list of samples that are out of holding, along with the qualifiers added, is provided in the
table within the report.

Microseeps indicates that samples are very stable in the vials used for this procedure, but we cannot
provide a technical assessment of the stability for hydrogen analysis beyond the 14 days specified in the
Microseeps procedure. We would assume that some losses of hydrogen could occur, with a resulting
possibility of low bias.

Initial Calibrations:
MBA: The initial calibration reports for the metabolic acids are inaccurate. The calibration report
provides only a %RSD for each analyte, with a note at the bottom that the linear calibration model is
used. However, the observed r or r2 values are not reported, although the criteria used are shown. In the
Case Narrative, the laboratory has indicated that all initial calibrations have used linear regression, and
that all acceptance criteria are met.

In the previous level IV data review for this project, we were able to confirm from the raw data that
regression curves were in fact used and that they met criteria. We cannot confirm this for the present
Level III review, but have assumed that the laboratory Case Narrative is correct and have not qualified
the results for the %RSI~s in the initial calibration reports that are out of limits. We have, however,
documented these in the table within the report. RSDs are out of the method limits as noted in the tables
and if they are accurate, detected data would be qualified for biases proportional to the %RSD.

We would urge the laboratory to correct the system that produces these inaccurate ICAL reports.

RSK-175: All initial calibrations are in control.

AM20GAX (Hydrogen): All initial calibrations are conducted using a linear regression curve and all are
in control.

Continuing Calibrations:
MBA: All calibrations are in control. The laboratory is employing the external standard method and is
using opening and closing calibrations appropriately.

RSK-175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-I175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method SOOOB3), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes but for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30% D criterion specified for RSK-175.

In such cases, detected levels of carbon dioxide are qualified as JCt, where 4 is the applicable opening or
closing CCV outlier. Such results may be biased due to calibration drift. Please see the qualified reports
or the EDD for details.
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It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide
but it is not clear to this reviewer where the laboratory limit is set, or what justification is used. This
method has not been published as a promulgated method by EPA (it rather exists as an open literature
publication and an internal EPA SOP), and it may not have been fully developed for carbon dioxide.
Thus the laboratory limits may be realistic for this analyte. Nonetheless, the results appear to indicate a
probable bias which should be considered in using the data.

AM2OGAX: All calibrations are in control. The laboratory is employing the external standard method.
There are no closing CCVs reported in the data package.

LCS Recoveries:
RSK-175: All LCS recoveries are in control except for one carbon dioxide LCS with a high recovery as
shown in the table in the report. The LCSD was in control, and the %RSD was in control. The
Associated sample detections are qualified as JL 176 to indicate that there is a possible high laboratory
accuracy bias for these samples.

MBA: All in control

AM200AX (Hydrogen): All LCS recoveries are in control.

MS/MSD Recoveries:
RSK-175: There were five (5) MS/MSDs which meet the 20tolIratio.

Metabolic Acids: There were five (5) MS/MSDs which meet the 20 to 1 ratio.

AM20GAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.

The MS/MSDs conducted are summarized in the table within the report.

RSK-175: Carbon dioxide gave MS/MSD outliers as shown in the table in the report body. In some
cases, the sample level is greater than 4x the spike amount, which means that the anticipated normal
analytical variability is greater than the spike amount. In such cases, no recovery can meaningfully be
calculated, and no qualifiers are added. There is no indication of bias. In other cases, qualifiers are
added to the parent as JS#, where # is the recovery observed, and a bias may be present proportional to
the recovery.

MBA: Metabolic acid MS/MSDs had several outliers. A matrix bias roughly proportional to the
recovery appears to be present in these instances. Such results are qualified for the parent as IS#, where#
is the recovery which is out of limits. In several cases pyruvic acid is recovered below 10%. These
results are qualified for the parent sample only as RS# (rejected) to indicate that the sample non-detect is
rejected because of an apparent very low bias. False undetected data could be reported if the compound is
potentially present at this location.

Field Duplicates:
There are 9 field duplicates for RSK-175 and metabolic acids. For hydrogen analysis there are S field
duplicates, but for DIJPS and DUP2, the parent sample designated by the client is not present. As shown
in the table within the report, there are several field duplicate results that are significantly different from
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the parent sample. In particular for hydrogen, DtJP-1 has a reported result of 2600 whereas the parent
has a result of 2. 1. The hydrogen results should be reviewed for dilution factor errors or sample
designation errors.

Method Blanks:
Method blanks for hydrogen analysis and for metabolic acids are in control.

There are a number of method blanks for RSK-175 which have low-level detections (*) of methane and
carbon dioxide, as shown in the table within the report. When the associated sample result is less than 5x
the method blank level (corrected for sample dilution), the sample result is qualified as UB#, where # is
the corrected method blank result. Such results are usable as non-detected values.

Field Blanks:
MBA: Two rinse blanks contain butyric acid.

RSK-175: One rinse blank has adetection of methane below the reporting limit.

AM2OGAX (Hydrogen): No rinse blanks are present. For hydrogen such blanks are unnecessary.
Associated samples are qualified for field blank outliers in the same manner as for method blanks. The
qualifiers added in this case are shown in the table within the report body.
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INORGANIC DATA QUALITY REVIEW REPORT

METALS BY ICP SW-846 METHOD 6010B and WET CHEMISTRY

SDG: L070: 5656.,5683.,6016.,6043.,6073.,6104.,6151, 6201

PROJECT: Memphis Defense Depot Site: EBT3 phase for e2m. TX

LABORATORY: Kcmron Laboratories. Marietta. OH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 5,6 /Q7

ANALYSES REQUESTED: SW-846 Method 6010 (CP). 9056 (IC) Bromide. Chloride. Nitrate. Nitrite.
Sulfate. 9060 Total Organic Carbon: MCAWW Method 310.2 Alkalinity. Method 376.1 Sulfide

NO. OF SAMPLES: 1 I10 Metals, 109 TOC. and 108 Wet Chemistry

SAMPLE NO: See attached results forms

DATA REVIEWER: KupCnltg

OA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _____

Telephone Logs included Yes-__ No X

Contractual Violations Yes-__ No. X

The project Sampling and Analysis Plan (SAP), the EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Review, 2002 and the SW-846 and MCAWW Methods have been referenced by
the reviewer to perform this data validation review. The EPA qualifiers have been expanded to include a
descriptor code and value to define QC violations and their values, per the approval of the Project Manager.
Per the Scope of Work, the review includes validation of all calibrations, chains of custody, and QC forms
referencing the above documents.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work or project contract.
Yes X No__
The following is noted for clarification:
Data are reviewed as Level LII. No raw data review is to be required. Many of the Wet Chem methods,
however, do not have standard reporting forms for the calibrations and these have been determined from
the raw data provided.
The packages contained 1 10 metals, 109 TOC, and 108 wet chemistry samples analyzed for 3 project-
specific ICP metals and 8 wet chemistry parameters. There were also 2 field blanks. All packages were
reviewed for COG, holding time, summary QC and calibration. In addition, for all wet chemistry
parameters (except for IC) the raw data were reviewed for initial instrument calibration (e.g. calibration
curves) and ICV/CCV's, since no QC summaries were reported for them (again, except for IC). One
SDG's 6043 was further evaluated for calibration blank results for all analyses.

1I. CALIBRATIONS
A. All initial instrument calibrations were performed as defined in the contract or Statement of Work
(SOW). All correlation coefficients of the 3 point curve were >0.995.
Yes _ No X NA
Per the raw data review, the Method 300 reports a % RSD of the response factors as part of the
calibration criteria. The % RSD is not defined in the validation guidance, but good laboratory practice
would recommend a minimum of 10% deviation for wet chemistry methods. Deviations greater than this
value indicate variability of the instrument response over a range of concentrations. No data were
qualified for the % RSD.
Several of the correlation coefficients for Alkalinity were less than 0.995. The validator recommends that
the following qualifiers be applied to affected data. Data would be qualified JC#, where # is the
correlation coefficient.

SDG Analyte Correlation coefficient Qualifier
L0706073 Alkalinity 0.991 JC.991
L0706151 Alkalinity 0.992 JC.992
L0706104 Alkalinity 0.991 JC.991
L0706201 Alkalinity 0.992 JC.0992
L0706016 Alkalinity 0.994 JC.994, Samples 6-14

__________________Alkalinity 0.993 JC.993, Samples 1-5
L0706043 Alaiiy0.994 J.9
L0705683 Alkalinity 0.993 JC.993

B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards were
analyzed at the required frequency.
Yes X No
Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were
met for client samples.

C. And the ICV and CCV standard percent recovery results were within the required control limits of 90
- 110O% (Mercury 80 - 120%).
Yes X No-
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The requirements were met for client samples (IC used percent difference).

III. CRDL STANDARDS
The 2 x CRDL standards were analyzed as required in the SOW.
Yes No NAX
Not required.

IV. BLANKS
Note: the highest blank associated with any particular analyte is used for the qualification process and is
the value entered after the 'B" blank descriptor.

A. The initial calibration blanks (1GB) and continuing calibration blanks (CCB) were analyzed at the
required frequency.
Yes X No___ NA__
Sequencing was not required, but sufficient calibration blanks were present to verify, that the frequencies
were met for client samples.

B. And the IGB and CCB3 results were within the required control limits.
Yes X No NA_ _
Per the 1 0%/ review of the QC summaries, there were no reported analyte detects reported in the
calibration blanks.

C. And all analytes in the Leach Blank were less than the CRDL, or less than 2x the instrument detection
limit (LDL), whichever is lower.
Yes__ No__ NA X
No TCLP analysis was performed.

V. PREPARATION BLANKS
A. Preparation blanks were prepared and analyzed at the required frequency.
Yes X No

B. And all analytes in the preparation blank were less than the CRDL, or less than the instrument
detection limit (IDL), whichever is lower.
Yes _ No X
Anallytes were found in the preparation blanks at levels requiring qualification for the following
parameters.

SUMMARY TABLE FOR PREPARATION BLANKS

SDG Reslt(m/K) WrkGrup ANALYTE QUALIFICATION

L70706073 0.53 WG242321 TOG None, U or >5x
0.54 WG~2420 13 TO N0-~one, U or >5x

L0706151 0.53 W0G242614 TOG None, U or >5x
0.53 WG242691 TOG UB.53, detects <5X

L0706104 0.554 W0G242441 TOG U13.55, detects <5X
_________0.553 WG242614 TOG None l 5
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0.534 WG242691 TOG None, all >5X
[0706201 0.534 WG242691 TOG None, all >5X

0.52 WG242777 TOC None, all >5X
L0706016 0.547 WG241801 TOGC UB.55, detects <5X

0.53 W G24 1873 -TOG UB.53, detects <5X
0.54 W0G242013 TO None, all >5X

L0705656 0.562 Sulfide IJB.56, detects <5X
0.545 WG~241472 TOG UB.55, detects <5X

0.547 W0241801 ~~~TOG UB.55, detects <5X
L0706043 0.538 WG242013 TOG None, all >5X
L0705683 0.547 WG241801 TOG None, all >5X

Analytes reported as contaminants in the preparation blank are qualified UB# in the affected samples,
where # is the value of the blank corrected to the units of the sample. Sample detects whose values are
less than Sx blank are qualified UB and are fully usable as undetected values at that level.

G. Field, trip, decon rinse or other field blanks are contained and identified in the package.
Yes -X No-__NA __
Field Blanks are identified as RB1I-EBT-3, R132-EBT-3.

0. And the reported results are less than the CRDL or less than the IDL, whichever is lower.
Yes _ No X NA_
There were some blank analyte detects reported in the field blanks, but all client data were either non-
detect or much greater than the contamination with the following exceptions. Data are qualified UFB U
where # is the field blank value. Data are fully usable as undetected values. Only data less than 5 x blank
are qualified.

IField Blank ISample K n~alyte I Result O ualifier
R~~~i ~L0706043-12 TOG 0.711 UFB.71
RB2 ~~~L070643-3 TOG1.03 UFB I

VIA. LGP INTERFERENCE CHECK SAMPLE
A. The Interference Gheck Sample (IGS) was analyzed as required in the SOW or contract.
Yes X No- NA-

B. And the IGS percent recovery results were reported for all required IGS analytes and were within
required control limits of 80% to 120%.
Yes X No ___NA__

C. IGP analysis results for analytes not required to be present in a given ICS standard were within
acceptable limits.
Yes __No NA- X
Not requested by client and data not provided by laboratory.

VIB. INTERELEMENT CORRECTION FACTORS
The Interelement Gorrection Factors are included and complete for all possible interferent analytes.
Yes __ No_ NA X
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Review of possible other contaminants was not requested by the client and is not applicable to limited list
metals.

VII. SPIKE SAMPLE RECOVERY
A. A matrix (pre-digestion) spike sample was analyzed for each digestion group and/or matrix or as
required in the SOW.
Yes X No__
The laboratory ran variously either matrix duplicates or MS/MSD samples or both or neither. The client
has identified the following MS/MSDs (all IDs end with EBT-3):
1W92-08,I1WI01-07C, 1W21-03B, IWlOl-02C, DRI-3. Other samples may also have been used.
For a number of the wet chemnistry analyses, no MS or MD was reported for the particular data set, but
the overall frequency appears to have been met. When an MS or MD was not reported, an LCS, LCSD
pair was reported. Final overall frequency will be determined by the project manager.

B. And the Matrix spike percent recoveries were within the required control limits of 75 - 125%.
Yes _No X NA_
The following SDGs had matrix spike results that resulted in sample qualification.

SUMMARY TABLE FOR MS/MSD QUALIFIERS

SD G ANALYTE RESULT QUALIFICATION

L0706073 Alkalinity 49.6/53 % JS 53, detects
TOC 160/ 168 % J51 68, detects

L0706151I TOG 106/159 % None*
Chloride 25.7/22.7 % JS23
Alkalinity -6/-8.5 % None*

L0706201 Chloride 59/67% JS59
Alkalinity -14.9/0.43 %None*

L0706043 Manganese 180/222 % None*
Alkalinity 55.8/60 % JS56

L0705683 TO 83/139 % JS139

*The parent sample results were very high compared to the spike added, making the percent
recoveries unreliable.

The samples were qualified JS#, where the # is the percent recovery of that particular analyte. A high
matrix spike recovery indicates a possible high bias to the reported result. Only detected data are
qualified. A low matrix spike recovery indicates a possible low bias to the reported result. A matrix
spike recovery below 30% results in rejection of all non-detect data associated with that analyte. No data
have been rejected.

B. A Post-digest spike was analyzed if required.
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Yes X No__ NA_

C. The MS/MSD samples included client samples
YesX NoNA_
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

There were at least 5 client samples reported for MS/MSD samples and at least 6 client samples reported
for wet chemistry MS/MSD or MD samples. This would meet project frequency of 1/20.

VIII. DUPLICATES
A. Matrix (pre-digestion) duplicate samples were analyzed at the required frequency
Yes X No
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

The laboratory ran variously either matrix duplicates or MS/MSD samples or both or neither.

B. And the Matrix duplicate relative percent differences (RPD) were within the required control limits
(Water 20%, Soil 35%) or the RL limits were met if the duplicate values are < 5 x RL. If the either one of
the duplicate results arc < 5 X RL, the RPD is not used. The QC limit used is the difference between the
original and the duplicate results (±the RL) for water and (± 2X the RL) for soils.
Yes X No _ NA__

IX. LABORATORY CONTROL SAMPLE
A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes X No_
The laboratory also ran an LCS duplicate at times.

B. And LCS recoveries were~within the required control limits of 80 to 120%.
Yes X No__

X. MSA RESULTS AND GRAPHITE FURNACE ANALYSIS (GFAA)
Duplicate injections were performed for all analyses and the RSDs were less than 20% for all reported
results. (Method of Standard Additions (MSA) requires only a single injection).
Yes _No__ NA X
Graphitte furnace was not done.

XI. ICP SERIAL DILUTION
A. ICP Serial Dilutions have been analyzed at the required frequency if the analyte concentrations are
greater than 50 x [DL.
Yes X No__ NA
The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).
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B. And the percent difference criteria of+± 10 % have been met.
Yes __ No X NA -
Manganese in SDG L0706016 had a serial dilution value of 1. 1%. The samples were qualified JE I 1.
Data could be biased high due to non-linear chemical or matrix effects.

C. The serial dilution analyses were on client samples.
Yes X No_ _
The actual identi-fi-cation of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number). The laboratory sometimes reported serial dilution results and
sometimes did not.

XII. INSTRUMENT DETECTION LIMITS
A. The Instrument Detection Limits have met the Quarterly reporting requirements.
Yes X No NA_
This -was determined to be-acceptable during the contractual process.

B. And all sample results have met the required detection limits (CRDL).
Yes X No_-_ NA__
The laboratory has diluted several of the digestates to account for potential matrix effects on the IC
chloride analysis as well as for alkalinity and TOC. The laboratory has reported only the diluted results.
The dilutions performed raised the MDL's; the project manager will evaluate whether the elevated
MDL's are still below the project reporting limits.

XIII. PREPARATION AND ANALYSIS LOGS
A. All samples were prepared or analyzed within the required holding times referencing the SOW (time
of sample receipt to preparation/distillation).
Yes X No_

B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended
holding times (time of sample collection to date of analysis).
Yes X' No__
The laboratory hias noted a holding time exceedence for some samples in L070615 1. The range was from
1.79 to 2.44 days. The validator determined that this slight overage was not significant and did not
qualify' the data.

C. Chains of Custody (COC)
1. Chains of Custody (COC) were reviewed and all fields were complete, signatures were present and cross
outs were clean and initialed.
Yes No X
None of the automated COC's included the initial (i.e. field) sample relinquishment signature, date, and
time.

2. Samples were received at the required temperature and preservation.
Yes__ No X
Per the COCs and the laboratory log-in records, all applicable chemical preservatives were properly used
except as follows.
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In SDG L070 6074, L07G615l1, L0706104, L070620 1, L0705683, and 0706043, several samples were noted
as being above the required pH of 2. Samples were acidified as soon as they were received by the
laboratory and the exceedence is not expected to impact the data as the time was less than 24 hours. All of
these may be due to inherent matrix buffering as the exceedences were not high indicating that acid had
been properly added in the field. The laboratory coarectly added HNO 3 to bring them to the proper pH. For
these particular shipments, the samples were properly cooled and the shipping time was relatively brief.
Since all analytes of interest are stable when cooled, no such stable analytes of interest received
qualification for insufficient field chemical preservation of the samples.

TABLE OF INSUFFICIENT pH

SDG Sample Analysis
L0706073 IW101-04 Metals
L0706151 1W21-05A Metals
L0706104 1W21-01A Metals
L0706201 1W92-05 Metals

1W92-06A Metals
L0705683 PMWI01-0lA Metals

_____ ____ _____ ____ Dup7 M etals
L0706043 IWI0l-OlA Metals

Dup3 Metals

XLV. FIELD QC
A. Field QC samples (duplicates, SRMs) were identified.
Yes X No-
The field duplicates are identified as:

SDG Duplicate Pair

L0706151 IW21-04A / DUP2
L0706104 1W21 -OIB /DUP I

IWI0I-09A /DUP5
L0706201 1W92-02 / DUP6
L0706016 PMW85-05 / DUP9
L0706043 IWI01-01A / DUP3

IWIO1-03C / DUP4
PMWI01-08A /DUPS

L0705683 PMW1O1-OIB1I DUP7

B. Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for
soil. If values are < 5 x RL, the water limit is + 2 x RL and the soil limit is +4 x RL. Final determination
will be made by the project manager.
Yes -_No X NA

The following duplicate pairs had percent RPD's that were above limits. There are no qualifications
required.
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IL0706l40 SlieIDp .8 IIII0 15 98
L0706201 TGD 8 19-24. 67
L0705683 AkaniDu7 59 PW I-B 286%

XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is acceptable and
usable with consideration of the following qualifications. Note that the following qualifiers are used:

UB#, UFB#, where ft is the value of the preparation or field blank contamination. Data are usable as
undetected values.
JC#, where ft is the correlation coefficient of the calibration curve. There could be a variability to the
reported result due to variability in the instrument response over a range of concentrations.
JS# is for matrix spike/matrix spike duplicate recoveries, where ft is the analyte recovery. The bias to the
data is considered to be high or low proportional to the analyte recovery. (JS 126 would indicate the value
could be 126% of the true value).
JEft , where ft is the percent difference between an undiluted and a 4x dilution. Data could be biased high
due to non-linear chemical or matrix effects.

Summary:
*Very low level detections of TOG and alkalinity could be false detections due to field contamination,
not the presence of the analytes in the sample. (UFB#)

*Chloride could be biased low by the added factor indicated by the low matrix spike/matrix spike
duplicate analyte recoveries (JSft). Alkalinity could be biased high.

* Manganese could be biased high due to non-linear matrix effects.

Qualification or Comments in Detail

Chains-of- Custody
None of the automated COG's included the initial (i.e. field) sample relinquishment signature, date, and
time.

Blanks

I Field Blank I Sampl I Analyte I Result IQualifier
RBI L0706043-12 TOG 0.711 ~~~~~~~UFB3.71
RB2 L0706043-3 TOG 1.03 ~~~UFBI

SUMMARY TABLE FOR PREPARATION BLANKS

I SOC IResult (mg/K2) -or Gru - - ANALYTE IQUALIFICATION

L0706073 0.53 WG242321 TOG None, U or 5x
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0.54 WG242013 TrOGk NnUor S5x
L0706l51 0.53 WG242614 TO None, Uor 5x

0.53 WG242691 TOG UB3.53, detects <5X
L70706104 0. 5 54 ~ WG24244~1 TGUB3.55, detects <SX

_________0.553 WG242614 TOC None, all >5X
_________0.534 WG242691 TOG None, all >5X

L0706201 0.534 WG242691 -TOG None, all ~>5X~
0.52 -W0242777 T-OG None, all >5X

L0706016 0.547 WG241801 ~ TOG UB.55, detects <SX
0.53 WG24 1873 TOG tJB.53 eet S
0.54 WG242013 TDOG None, all >5X

L07705656 0. 5 62 ~Sulfide UB3.56, detects <SX
0.545 WG241472 TOG UB3.55, detects <SX

0.547 W0~~3241801 ~ TOG UB.5~5,detects <5X~
L0706043 058W242013 TOG None, all >5X

L0705683 0.547 WG241801 TOG ~~~None, all >5X

Matrix Spikes/Matrix Spike Duplicates

The following SDGs had matrix spike results that resulted in sample qualification.

SUMMARY TABLE FOR MS/MISD QUALIFIERS

S~DG ANALYTE RESULT ULFCTO

-L0706073 Alaiiy 49.6/53 % JS 53, detects
TOG 160/ 168 % JS168, detects

L707061-51 TG106/159 % None*
Chloride 25.7/22.7 % JS23
Alkalinity -6/-8.5 % None*

L10706201 GChloride ~ 59/67% .~ S59
Alkalinity -14.9/0.43 % None*

L707060-43 Manganese 180/222 % None*
__________Alkalinity 55.8/60 % JS56

L0705683 TO~e 83/139 % JS139

*The parent sample results were very high compared to the spike added, making the percent
recoveries unreliable.

Serial Dilutions
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The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number). The laboratory sometimes reported serial dilution results and
sometimes did not.
Manganese in SDG L0706016 had a serial dilution value of 1. 1%. The samples were qualified JEI 1.
Data could be biased high due to non-linear chemical or matrix effects.

Detection Limits

The laboratory has diluted several of the digestates to account for potential matrix effects on the IC
chloride analysis as well as for alkalinity and TOG. The laboratory has reported only the diluted results.
The dilutions performed raised the MDL's; the project manager will evaluate whether the elevated
MDL's are still below the project reporting limits.

Holdingz Times

The laboratory has noted a holding time exceedence for some samples in L070615 1. The range was from
1.79 to 2.44 days. The reviewer determined that this slight overage was not significant and did not
qualify the data.

Samiple Preservation

Since all analytcs of interest are stable when cooled, no such stable analytes of interest received
qualification for insufficient field chemical preservation of the samples.

TABLE OF INSUFFICIENT pH

SDG Sample Analysis
L0706073 IWIOI-04 Metals
L0706151 1W21-05A Metals
L0706104 1W21 -O1A Metals
L0706201 1W92-05 Metals

1W92-06A Metals
LL0705683 PMW101-OIA Metals

Dup7 Metals
L0706043 IWI0l-OlA Metals

Dup3 Metals

QUALIFICATION SUMMARY TABLE

SDG SAMPLE ID ANALYTE QUALIFICATION
L0705656 IWI0l-01C Sulfide UB3.56

_________IW101-02A Sulfide UB3.56
________PMW1O1-03B TOG UB3.55
________DR21 _TOGC UB.55
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L0705683 All samples Alkaliit JG.993
_________Dup 7 TOG JS139

PMWIOI-OIA TOG JS139
PMWIOI-OIB TOG JS139

__________PMW92-02 TOG JS139
PMW92-03 TOG JS139
PMW~92-04 TOG - JS139
IW-OlI TOG JS139
1I0L1-02C TOG JS139
1WI01-03A TOG JS139
MW-IOIT TOG JS139
MW-10iB TOG JS139

L0706016 All amle Manganese JEI 1
PMWI1O-04A Alkalinity JC.993
PMWI1O-04B Alkalinity JC.993

________PMWI01-07A Alkalinity JC.993
PMWI01-07B Alkalinity JC.993
PMWI01-08B Alkalinity JC.993

L0706016 Dup9 Alkalinity JC.994
PMW92-05 Alkalinity JC.994
PMW92-06 Alkalinity JC.994

__________PMW85-04 Alkalinity JC.994
PMW85-05 Alkalinity JC.994
PMWI1O-05A Alkalinity JC.994

~~-~PMWIOI-0513 Alkalinity JC.994
PMWI01-06A Alkalinity JC.994
PMWI10-06B Alkalinity JC.994
PMWIO1-04A TOG UB.55
PMW92-05 TOG UB.53
PMW92-06 TOG UB.53

L0706043 All samples Alkalinity JC.994S56
PMWI01-08A TOG UFBI
DRI-3 TOG UFBI
PMW85-01 TOG UFBI

L0706073 All samples Alkalinity 1S53C.91 1
All samples except TOG JS168
PMW2 1-04

L0706 104 All samples Alkalinity JC.991
1I01O-05B TOG UB.55

L0706151 All samples Chloride JS23
IAll samples Alkalinity JC.992
1W21-03A TOG UB.53

L0706201 All samples Chloride J1S59
__________All saniples Alkalinity JC.992
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B/5030B

826013/5030B

SDG: L070: 9280. 9182, 9237. 9399. 9322. 9346. 953~0.9422. 9471

PROJECT: MmhsDfneDpt B- o ~ ea

LABORATORY: Kemron Environmental ~Services. Marietta. OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): September 200.7

NO. OF SAMPLES: 8260B/5030B (Waters) - 108 samples including (9 Trip Blanks and 2 Rinse Blanks)

ANALYSES REQUESTED: SW-846 8260B

SAMPLE NO.: See attached resuwlt ,formnsandaassociated EDD

DATA REVIEWER: Sanm Hnigton and John Huntington (Gateway Enterprises)

QA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: _____

Telephone Logs included Yes___ No _X__

Contractual Violations Yes__ No _X__

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 2001, and the SW-
846 Method 8260B has been referenced by the reviewer to perform this data validation review. The EPA
qualifiers have been expanded to include a descriptor code and value to define QC violations and their values,
per the approval of the Project Manager. Per the Scope of Work, the review of these samples includes Level
ILL validation of all chains of custody, calibrations and QC forms referencing the QC limits in the above
documents.
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I. DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.
YesX_ No_ _
This is report has been requested to include the folloxving review:
Holding times and sample integrity (chains of custody, sample log in)
Calibrations
Summary QC

B. Chain of Custody Documentation was complete and accurate.
Yes___No X
No qualifiers have been added for chain of custody issues. The chain of custody on use has been discussed in
detail in previous reports, and those general comments apply. All chain of custody documents in this set were
properly signed and dated.

C. Samples were received at the required temperature, preservation and intact with no bubbles.
Yes___NoX_
Most of the SDGs had at least one cooler that was under 20C but the Sample Checklist states that the samples
weren't fr~ozen. No qualifiers are required under these circumnstances.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 60 C. Thus the sample receipt conditions are
fully compliant with applicable regulations.

L0709182: VOA samples were not free of headspace, but there were enough vials free of headspace for 8260
that resampling was not necessary. There were two samples for RSK- 175 that required resampling, including
PMWS5-04 and -05.

L0709346: pH ranges were acceptable for all organic samples. VOA sample TB-09 1407 was not free of
headspace in two containers. The laboratory was able to use other containers for the analysis.

L070947 1: pH ranges were acceptable for all organic samples. VOA sample TBO9I1907 had headspace in two
containers. The laboratory was able to use other containers for the analysis.

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
YesX No

B. Holding Times
1. The contract holding times were met for all analyses (Time of sample receipt to time of analysis (VOA) or
extraction and from extraction to analysis).
YesX_ No___

2. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (14 days from time of
sample collection to analysis or extraction).
Yes X No-

III. INSTRUMENT CALIBRATION - CC/MS
A. Initial Calibration
1. The Response (RE) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.01.
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YesX_ No NA__
Per the project manager, thme 2001 EPA CLP validation guidance has been applied to the common "poor
responders". Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any calibration
response factors below 0.05 have been observed. The validation guidance used for this project allows for a
response of 0.01 for these compounds if spectral integrity can be verified at low concentrations. These spectra
are not commonly provided and are not part of the deliverable for these data sets. The laboratory has been
tasked with providing to the client verification that the 0.01 REF is valid. Given the spectral verification is
available, the data are not qualified for response >0.01 < 0.05. No data have been qualified.

The low-responding compounds are highly water-soluble and capable of hydrogen bonding with water. This
decreases their purge efficiency and results in the relatively low response. The implication of this low purge
efficiency is that a relatively low absolute recovery of such compounds is achieved in the purge step of the
analysis. If this recovery is consistent, reasonable accuracy and precision can be achieved in a given matrix,
which is indicated for the lab matrix by acceptable recoveries in LCS and calibration checks. However, this
causes these targets to be more sensitive to matrix variations that impact purge efficiency (such as ionic
strength or the presence of varying levels of soluble non-target organic material) than are the more hydrophobic
compounds typically analyzed by this method, and as a result they are more likely to exhibit matrix bias. The
likelihood of matrix bias for these compounds in this site matrix is assessed in the MS/MSD section of this
report.

2a.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for the CCCs.
Yes_ X_ No NA__
This is a method requirement and indicates that the analytical system is in control.

2b.The relative standard deviation (RSD) for the five point calibration was within the 30% limit for all other
compounds or a linear curve was used.
Yes___NoX_-NA__
One analyt wsjust above the 30%RSD limit and was not calibrated using linear regiression. No qualifiers are
added since the target is not conducted in any sample.

SOGM ICLDt ac jL0031519I-5nayt-IRDImQalfirsAde
IL0709280 19/12/07 1713 1WG250530 1 12,13,16,17 Clrhxn 03NnN
L0709346 9/12/07 17:13 WG250530 1 12,34,6,9 1horean 30.3 None, ND

3. The 12 hour system Performance Check was performed as required in SW-846.
Yes _X_ No__ NA-_

B. Continuing Calibrations
1. The midpoint standard was analyzed for each analysis at the required frequency and the QC criteria of > 0.05
(.01I for CLP 200 1) were met.
YesX_ No NA
The CCNs were analyzed atthe proper frequency. The same compounds showed low responses in the
continuing calibration as were observed in the initial calibrations. Qualifiers are not added for these outliers
since none were below the lower limit of 0.01. No data have been qualified from the response factors and RRFs
are not noted since they are essentially the same as the ICAL. This consistency of response for the poor-
responding compounds is an indication that there is no significant bias for the laboratory water matrix.

2. The percent difference (%D) limaits of + 25% were met.
Yes___NoX_ NA_
See the table below. When thre are no detections, unless the %D is biased low and so large as to indicate a
significant probability of false negatives, no qualifiers are added for %D outliers when targets are not detected.
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[0709346 9/25/07 829 WG250907 5,1112,13 Dichlorodifloromethane 29.5 None, ND
L ~~~~~~~~~~~~~~~Vin I Acetate 31 .9 None, ND

IV. CC/MS INSTRUMENT PERFORMANCE CHECK
The BFB (VOA) or DFTPP (SVOA) performance check was injected once at the beginning of each 12-hour
period and relative abundance criteria for the ions were met.
Yes_-X_ No NA-_

V. INTERNAL STANDARDS
The Internal Standards met the I100% upper and -50% lower limits criteria and the Retention times were within
the required windows.
Yes_-X_ No__ NA-

VI. SURROGATE
Surrogate spikes were analyzed with every sample.
Yesx No__

And met the recovery limits defined in the current contract, which are the current laboratory limits.
YesXNo__

VIIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes _X_ No_ _
There areS TMS/MvSDs which meets the 1:20 ratio.

Matrix Spikes in Project: _ _________

L0709322 PMW101-07A-EBT-4 2
L0709399 PMW101-058-EBT-4 9
L0709530 PMW21-02B-EBT-4 2
L0709280 PMW101-03A-EBT-4 13
L0709346 PMW-01-EBT-4 6

B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the current
laboratory control chart limits.
Yes ___NoX NA
The full target list has ben spViked. Most MS/MSD recoveries and RPDs are in control. Instances where
spike recoveries are out of limits are shown in the table below. In several instances, the sample amount is
4x the spike level or greater. In such cases, the recovery cannot realistically be calculated, because the
anticipated normal analytical variability is on the order of the spike level. Thus no qualifiers are added. If
recoveries are elevated and the parent sample has no detection of the target, no qualifiers are added.
Data are qualified JS#, where # is the spike recovery. Data could be biased high or low proportional to the
spike recovery.

MS/MSD Outliers

~~~~~lin apl D LIbD1 Wl
[0709322 IW101 07A-EBT-4 2 Carbon Disulfide 48.1/OK/OK J4
[0709399 PMWI1O-05B-EBT-4 9 cis-1,2-Dichioroethene 69.1/69.9/OK J6
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SDG Client Sample ID Lab Sample Analyte MSIMSDIRPD Qualifiers
________ ~~~~~~~ID

Trichloroethene -21.4/-37.5/OK None, parent > 4x
_____________spike

______ ___ __ _____ ______ _____ ______ _____ Tetrachioroethene 64.9/61.3/OK JS61
L0709530 PMW21-026-EBT-4 2 Tetrachloroethene 50/45/OK None, parent > 4x

spike
[0709346 P'MW-01-EBT-4 6 1,2,3-Trichloropropane 127/1271OK JS127 detection

1,2-Diromro-3- 138/140/OK None, ND in parent

____________ Acetone 143/145/OK JS145 detection
___________Bromodichioromethane 123/OK/O0K None, ND in parent
____________ Carbon tetrachloride OK/63.4/0K JS63 parent

cis-1,2-Dichloroethene 67.3/OK/OK None, parent 4x
spike

___________ Methyl-t-buytl ether 130/1 34/OK None, ND in parent
Tetrachloroethene -62.5/OK/OK None, parent > 4x

C. The MSD relative percent differences (RPD) were within the defined contract limits.
Yes _X_ No __NA__

D. The MS/MSD were client samples.
Yes _X No _NA__

ViII. LABORATORY CONTROL SAMPLE
A. Laboratory Control Samples (LCS) was analyzed for every analysis performed and for every 20 samples.
YesXNo _

B. The LCS percent recoveries were within the limits defined in the contract (the MS limits are used as a
reference or laboratory-specific limits for this matrix are defined).
Yes___No _X _

The fkill target list has been spiked. There are a few elevated recoveries observed as shown in the table
below. When a high recovery is associated with a non-detect in samples, no qualifier is added since the
indicated bias is high. When the target is detected, the result is qualified as JL#, where ft is the elevated
recovery.

__________ T5Th&tiI tbcted 0LLrookppgpD( K, Qualifier
L0709322 WG250762 2-Hexanone 131 None, ND in samples

Acetone 140 JI.140 one result
__________ ~~~Bromodichloromethane 122 None, ND in samples

L0709237 WG250431 1,1,1,2-Tetrachloroethane 134/OK/OK N on e, NND insamples
____________ ~~~1,1,1 -Trichloroetharne 142/124/OK None, ND in samples

Bromodichloromethane 128/OK/OK1 None, ND in samples
L0709346 WG250762 2-Hexanone 131 None, ND in samples

Acetone 140 None, ND in samples
Bromodichloromethane 122 None, ND in samples

__________ WG250775 1,2 Dibromo-3-chloropropene 133 None, ND in samples
Acetone 142 JL142 detects

__________ ___________ Bromodichloromethane 123 None, ND in samples
_____________ Methyl-t-butyl ether 126 JL126 detect

IX. BLANKS
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A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes X No__

B. No blank contamination was found in the Method Blank.
Yes_ No X
Contamination was observed in some method blanks indicated in the table, below the reporti ng limi. -
Whenever methylene chloride or acetone is detected in associated samples at a level less than l Ox the method
blank (corrected for dilution), the result is qualified as UB#, where # is the corrected method blank level. Such
results are usable as nondetects. Qualifiers added are summarized in the table below. For other targets, the
factor used is 5x.

L0709322 WG250652 1,2,3-Trichlorobenzene .193F None, ND in samples
WG25-0762 1 7,2,3-Tri chlorobe-nzene .251 -None, ND insamnple

Hexachlorobutadiene .280 None, ND in sample
Naphthalene .358 None, ND in sample

[0709399 WG251022 1,2,3-Trichlorobenzene .281F None, ND in samples
___________ WG2S51OG1 l,2,3-Trichlorobenzene- .307F None, ND in samples

L0709237 WG250324 Methylene Chloride .362F None, ND in samples
WG250431 Methylene Chloride .315 UB.32 detects
WG250332 Methylene Chloride .294 None, ND in sample

L0709280 WG250386 1 ,2,3-Trichlorobenzene .204F Noe4D in samples
L0709346 WG3250762 1,2~3-Trich~lorobenzene- .251F None, ND in samples

Hexachlorobutadiene .280F None, ND in samples
WG250907 1,2,3-Trichlorobenzene .125F None, ND in samples

1,2,4-Trichlorobenzene .262F None, ND in samples
I WG250775 I Methylene Chloride I 405F UB.41 detects <lxM

C. If Field Blanks were identified, no blank contamdination was found.
Yes__ NoX
There are 9 trilp blanks and 2 rinse blanks. There are detections observed below the reporting limit as shown in
the table. Some of these are qualified UB (see table above) due to detections in the associated method blank,
thus are not used for qualifying associated samples. When analytes are present in both the field blank and the
associated samples, the results in the samples are qualified in the same manner as for method blanks. For
clarity, the qualifiers used in this case are UTB# for trip blanks and UFB# for rinse blanks.

*j flsifli~~e ID S~d Meflsul t liie
L0709182 T-91007 EBT-4 910/2007 Acetone 2.6F UTB2.6 results < l Ox TB

9/1012007 Chloromethane 0 8 -96F ~UTB 9 dete-cts~
9/102007 Methylene chloride 0.301F None, UB or > 1Ox TB[0027 TB--091107 EBT 4 -91 12007 Chloromethane ~ 114 ~UT~.1dtet

[0709280 TB--091207 E~BT 4 -9/i22007 Ch loromethan~e 0-8-78F ~UTB 88 deteacts~
[0709322 RB-I-EBT-4 91/07 Ac-etone -7.2-7F UFB7.3 detects

________ ~~~~~~9/13/2007 Benzenie 0.21 1F UFB.211 detects
9/13/2007 MEK (2-Butanone) 3.1S6F UFB# detects < lOx F
9/13/2007 Naphthalene 052 None, all ND
9/13/2007 Toluene 031 None, all ND
9/13/2007 1,4 Dichlorobenzene 1.92 UFB1.9 detects

T B-09 1307- E BT-4 9/~13/2007 Ch~loromethane 0.d-9-7SF ~UTB.98 det-ectsl
[0709346 -TB-0o91407-E~BT-4 9/14/2007 Chloromethane 088 UTB.84 detect
[0709399 TB-091707-EBT-4 9/7/2007 Chrotan072F UB5decs
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SDG Sample ID Sample Analyte R-fes ul-t Qualifier
Date

[0709422 TB-091807-EBT-4 9/18/2007 1,4-Dichlorobenzene 1.17 UTB1.2 detects
[_0709471 TB-~091907-EBT-4 911912007 Cloromethane0.2F UB2dect
L0709530 RB-2-EBT-4 9/120/2007 1 4-Dichrorobe-nzene 0844 ~UFB.84 deteacts~

9/20/2007 Chroromethane 0._375F ~From TB
TB3-092007-EBT-4 9/20/2007 Chlo0romethane 1.01 U idects

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. For values
reported at < 5 x the reporting limit (RL), a difference of 2 x RL is used as guidance (4 x RL for soils). Data are
not qualified for field duplicates as these are evaluated for the total project by the client.

There are o idnife fiel Nduplicates. Observations are summarized in the table. A detection of acetone had
an RPIJ of 58%, but all other detections meet criteria.

SDG ~~~Client am PretSape Ob s eratons
[0709530 DUP111-EBT-4 1W21-05A -EBT-4 Acetone RPD 58%
L0709471 DUP2-EBT-4 PMW21-03-EBT-4
L0709182 OUPJI3-EBT-4 -IW101-01B ~-EBT-4O
L0709280 DU1JP4-EBT-4 IWO1OOKEB-
[0709182 OUP5-~EBT-4 IWlOl -08B EBT-~4
L0709399 DUP6-EBT-4 1W92-08-EBT-4 OK
L0709346 DUP7-EBT-4 1W85-05-EBTA4 OK

L -L0709280 DUP8-EBTA4 FPMW92-03-EBT-4 OK
L0709471 DUP9-EBT-4 DR`1-3-E~BT-4~ OK

XI. SYSTEM PERFORMIANCE
A. The RI~s, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.
Yes__ No__ NAX_
Not part of this review level

B. The suggested EQLs for the sample matrices in this set were met.
YesXNo NA__
Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLs for all other targets in the run. In such cases, the both results are provided in hardcopy except for the
analytes that are above the upper range in the initial run. These are only shown for the reanalysis.

In the EDD, only the initial run is provided for most analytes, and only the reanalysis is provided for the
analytes which are above the upper linear range in the first run.

XII. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms
(RIG) were evaluated for all detected compounds.
Yes___ No__ NAX_
Not part of this review level

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in each
internal standards quantitation set.
Yes__ No NAX_
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Not part of this review level

XIII TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification criteria.
Yes___ No NA_X__
Not part of this review level

XIV. OVERALL ASSESSMENT OF THE CASE
The laboratory has complied with the requested method. Data are fully usable after consideration of
qualifiers.
The following is noted:

Sample Condition:
Most of the SDGs had at least one cooler that was under 20C but the Sample Checklist states that the samples
weren't frozen. No qualifiers are required under these circumstances.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 60 GC. Thus the sample receipt conditions are
fully compliant with applicable regulations.

L0709182: VOA samples were not free of headspace, but there were enough vials free of headspace for 8260
that resampling was not necessary. There were two samples for RSK-175 that required resampling, including
PMW85-04 and -05.

L0709346: pH ranges were acceptable for all organic samples. VOA sample TB-09 1407 was not free of
headspace in two containers. The laboratory was able to use other containers for the analysis.

L0709471: pH ranges were acceptable for all organic samples. VOA sample TBO91907 had headspace in two
containers. The laboratory was able to use other containers for the analysis.

LCS Recoveries:
The full target list has been spiked. There are a few elevated recoveries observed as shown in the table
within the report. When a high recovery is associated with a non-detect in samples, no qualifier is added
since the indicated bias is high. 'When the target is detected, the result is qualified as JL#, where # is the
elevated recovery.

Matrix Spikes:
There are 5 MS/MSDs which meets the 1:20 ratio.
Matrix Spikes in Project:

SDG Client Sample ID Lab Sample ID
L070J9322 PMW101-07A-EBT-4 2
L0709399 PMW101-05B-EBT-4 9
L0709530 PMW21-02B-EBT-4 2
L0709280 PMW101-03A-EBT-4 13
L0709346 PMW-01-EBT-4 6

The full target list has been spiked. Most MS/MSD recoveries and RPDs are in control. Instances where
spike recoveries are out of limits are shown in the table within the report. In several instances, the sample
amount is 4x the spike level or greater. In such cases, the recovery cannot realistically be calculated,
because the anticipated normal analytical variability is on the order of the spike level. Thus no qualifiers are
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added. If recoveries are elevated and the parent sample has no detection of the target, no qualifiers are
added. Data are qualified JS#, where ft is the spike recovery. Data could be biased high or low proportional
to the spike recovery.

Method Blanks:
Contamination was observed in some method blanks indicated in the table within the report, below the reporting
limit. Whenever mnethylcne chloride or acetone is detected in associated samples at a level less than lIx the
method blank (corrected for dilution), the result is qualified as UB#, where ft is the corrected method blank
level. Such results are usable as nondetects. Qualifiers added are summarized in the table below. For other
targets, the factor used is Sx.

Field Blanks:
There are 9 trip blanks and 2 rinse blanks. There are detections observed below the reporting limit as shown in
the table within the report. Some of these are qualified UB (see table above) due to detections in the associated
method blank, thus are not used for qualifuing associated samples. When analytes are present in both the field
blank and the associated samples, the results in the samples are qualified in the same manner as for method
blanks. For clarity, the qualifiers used in this case are IJTB# for trip blanks and UEB# for rinse blanks.

EOLs:
Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLs for all other targets in the run. In such cases, the both results are provided in hardcopy except for the
analytes that are above the upper range in the initial run. These are only shown for the reanalysis.

In the EDD, only the initial run is provided for most analytes, and only the reanalysis is provided for the
analytes which are above the upper linear range in the first run.

Field OC:
There are 9 identified field duplicates. Observations are summarized in the table within the report. A
detection of acetone had an RPD of 58%, but all other detections meet criteria.
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ORGANIC DATA QUALITY REVIEW REPORT
GC REPORT FOR Metabolic Acids by HPLC; Ethane, Methane, Ethene, Carbon dioxide by EPA SOP
RSK-1 75; and Hydrogen by AM20GAX (GC/RGD).

RSK-l175:
SDG: L070: 9280. 9182. 9237, 9399. 9322. 9346. 9530.9422. 9471

Metabolic acids:
SDG: L070: 9280, 9182. 9237. 9399. 9322. ~9346.9530. 9422. 94~71

AM2OGAX (Hydrogen):
SDG: P079346 (no fonn I's in HC. used from CD). P0709222. P0709345. P0709344. P0709343.
P0709221

PROJECT:MehiDeesDeo.ET4fremTxa

LABORATORY: Kemron Environmental Services, Marietta O. 0 Hydognsubcontracted to Microseeps.
Inc. Pittsburg. PA

SAMPLE MATRIX: Watr ndVao

SAMPLING DATE (Month/Year): Septmbr 00

NO. OF SAMPLES: Metabolic acids -99 waters including 2 rinse blanks: RSK-175 - 99 waters
including 2 rinse blanks. AM20GAX - 89 vapor samples

ANALYSES REQUESTED: Metabolic Acids byHPLC:;EPA SOP RSK-175.,Microseeps AM20GAX

SAMPLE NO.: Attached

DATA REVIEWER: Sanm~i Huntington and John Huntington (Gateway Enternrises)

QA REVIEWER: Diane Short & Associates, Inc.. INITIALS/DATE__

Telephone Logs included Yes___ No X

Contractual Violations Yes__ No X

The project QAPP, EPA Contract Laboratory Program National Functional Guidelines for Organic
Review, 2001 (SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical
Methods Third Edition, (SW-846), current updates, and the project-specific methods have been
referenced by the reviewer to perform this data validation review. The EPA qualifiers have been
expanded to include a descriptor code and value to define QC violations and their values, per the
approval of the Project Manager. The review has been tasked as Level III for review of all calibrations,
holding times, and QC for all samples.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work (SOW), SW-846, or' in the project
contract.
Yes _X_ No
This report is tasked for review of holding times, sample integrity, calibrations and summary QC.
Initial calibration reports for RSK-175 are not accurate and complete. No qualifiers have been added due
to this deficiency. Please see previous reports for details.

IL. ANALYTICAL REPORT FORMS
The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes __X_ No _

IIL HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt to time of extraction
and from extraction to analysis.)
Yes X_X No _

See Section B. below. Per EPA guidance, for validation purposes we calculate the holding time to the
nearest day in eases where the regulation or method specifies holding time units of days.

B. The Clean Water Act (40 CFR 136) or method holding times were met for all analyses (Time of
sample collection to time of extraction and from extraction to analysis.)
Yes __X No __

Metabolic Acids: The reviewer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous HPLC method 83 10 is 14 days for preserved water
samples. Metabolic acid holding times were all within 14 days except as noted in the table below. It has
been verified on other projects that no holding time is established for these compounds. Samples are
preserved with acid for this analysis, and the laboratory uses 28 days as a holding time specification
based on the holding time tables provided. These compounds should be stable if protected from further
microbial degradation, so we have not qualified results for holding times > 14 but < 28 days.

SOG LAB ID Q~~~~~~~~~~~.ualfifie
L0709322 15 15 None
L0709399 2,12,2RE,12RE, 5Nn

12RERE 5Nn
L0709422 12,13,14, 15 None

14RE,14RERE 1 6 None
L0709530 9,10,11,8RE,10RE 15 None

RSK-175: For RSK-175, pH should not be adjusted when CO2 is determined, which is the case in this
project. It is not explicitly stated in the documentation whether samples for RSK-I175 were pH-adjusted
or not, but it appears that they were not. In the absence of definitive information we have assumed that
no acidification occurred.
When pH is adjusted, the holding time is 14 days per the method, and we have used this as the acceptable
holding time. One sample (PMW1Ol-04B-EBT-4 in SDB L0709399) was reanalyzed at a dilution for
methane and carbon dioxide 21 days after sampling. These results are qualified as JH7 to indicate that
they were analyzed 7 days after the expiration of the 14-day holding time and could be biased.
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AM20GAX (Hydrogen): This method is a procedure developed by Microseeps, Inc. Recommended
holding times in the procedure are 14 days. All samples were analyzed within 14 days and no qualifiers
are issued.

C. All chains of custody are complete with signatures and dates.
YesX No_
The project manager is informed of the following and the chains are updated for the project record. No
qualifiers have been added for chain of custody issues. The chain of custody on use has been discussed in
detail in previous reports, and those general comments apply. All chain of custody documents for RSK-175
and metabolic acids were properly signed and dated.

For hydrogen, SDG P0709346 had a hardcopy report in which the COG did not contain a proper
relinquishment signature. This was also the case for the pdf version of this report.

D. Samples were received at the proper temperature and preservation.
Yes __No _X_
Mlost of the SDIs had at least one cooler that was under 20C but the Sample Checklist states that the
samples weren't frozen. No qualifiers are required under these circumnstances.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that
the temperature of samples delivered to the laboratory be less than 60GC. Thus the sample receipt conditions
are fully compliant with applicable regulations.

L0709322: pH ranges were not acceptable for one metabolic acid sample. Sample PTMWIOI-OIA-E13T4
was at pH 5.5, and the laboratory adjusted the pH

L0709399: PMW 1O1I-30A-EBT-4 - used correct bottles but switched labels on metabolic acid and
alkalinity.
In addition, pH ranges were not acceptable for four samples, but it is not clear from the documentation for
which method. These were PMW101 -04B-EBT4, -04A-EBT4, -038-EBT4, and DUP6-EBT4. The
laboratory adjusted the pH in these samples.

L0709182: pH ranges were not acceptable for metabolic acids for samnplelIWOI-01-A-EBT4. There were
two samples for RSK-175 that required resampling, including PMW85-04 and -05.

L0709280: pH ranges were not acceptable for one metabolic acids sample, which was adjusted by the
laboratory. This was sample IW I 0l-04A.

L0709422: pH ranges were not acceptable for one metabolic acids sample, which was adjusted by the
laboratory. This was sample IW92-05-EBT4.

L0709530: pH ranges were not acceptable for one metabolic acid sample, which was adjusted the
laboratory. This was sample 1W21-05A-EBT4.

This is a common occurrence for samples at this site. The proper sample bottles have been issued and used.
There is a buffering capacity to these matrices that results in slightly elevated pH. The pH is adjusted as
soon as the samples reach the laboratory and the impact on the sample data is considered to be minimal.

e2mPebt4GC 1207 Page 3 of I1I



94 1 7 04

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The GC standards were analyzed at the required frequency.
Yes -X No___

B. The chromatographic resolution and separation criteria were met.
Yes __X_ No___

C. The suggested columns were used and the EQLs were met.
Yes 'X_ No__

D. Calibration factors for IC met the 20% RSD limit or the regression curves were prepared with a
correlation coefficient 'r' greater than 0.99, per SW-846, Method 800GB.
Yes _X__ No __

MBA:- The initial calibration reports for the metabolic acids are inaccurate. The calibration report
provides only a %RSD for each analyte, with a note at the bottom that the linear calibration model is
used. However, the observed r or r2 values are not reported, although the criteria used are shown. In the
Case Narrative, the laboratory has indicated that all initial calibrations have used linear regression, and
that all acceptance criteria are met. No further action is required.

In the previous level IV data review for this project, we were able to confirm from the raw data that
regression curves were in fact used and that they met criteria. We cannot confirm this for the present
Level III review, but have assumed that the laboratory Case Narrative is correct and have not qualified
the results for the %RSDs in the initial calibration reports that are out of limits. We have, however,
documented these in the table below.

E~uih'~I SDG IcY~Lti JESA Zna I y t/dRSDIINN QiL02aflfl
MBA ALL SDGs 9/18/07 14:28 Propionic Acid 99.8 None -- see text above

RSK-175: All initial calibrations are in control.

AM200AX (Hydrogen): All initial calibrations are conducted using a linear regression curve and all are
in control.

E. Percent Difference (%D's) for Continuing Calibration Factors and retention times (RT) were within
the 25% Limits.
Yes _ No__X_
RSK-175: Th~elaboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-I175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 8000B), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes but for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30% D criterion specified for RSK-1 75.

In such cases, detected levels of carbon dioxide are qualified as JC#, where # is the applicable opening or
closing CCV outlier. Such results may be biased due to calibration drift. Please see the qualified reports
or the EDD for details.
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It should be noted in this regard that the laboratory appears to use a different criterion for carbon dioxide,
since a few CCV results were flagged as being outside of limits, but it is not clear to this reviewer where
the laboratory limit is set. This method has not been published as a promulgated method by EPA (it
rather exists as an open literature publication and an internal EPA SOP), and it may not have been fully
developed for carbon dioxide. Thus the laboratory limits may be realistic for this analyte. Nonetheless,
the results appear to indicate a probable bias which should be considered in using the data.)

MBA: All calibrations are in control.

AM20GAX: All calibrations are in control. The laboratory is employing the external standard method.
There are no closing CCVs reported in the data package.

IM~IhI S~fS SGC l~atq A aIf 1e t/JDU in Q'fL~ujl~li if
RSK0l75 L0709346 9127/07 17.22 Methane 90.3 None, due to syringe failure, next CCV OK

Ethene 90.9 None, due to syrngle failure, next CCV OK
______ __________ ___________ Ethane 90.7 None, due to syringe failure, next CCV OK
L0709237- 9/2~3/07 14:12 Carbon Dioxid-e 6T8.7 JC69 associated samples

9/24107 19:44 Carbon Dioxide 75.8 JC76 associated samples
_______ L0 70 9 2 80 9/2 5/071 19:-25T Carb o-n Dioxi d e 646JC65 associated samples

9/26/07 00:17 Carbon Dioxide 83.7 None, not reported from runs
L0709399 9/27/07 17:22 Methane 903 None, due to syringe failure, next CCV OK

Etene 90.9 None, due to syringe failure, next CCV OK
Ethane 90.7 None, due to syringe failure, next CCV OK

L0709422 9/29/07 19:15 Carbon Dioxide 73.9 None, not reported from runs
L07093-22 9T/2~4/07 20-40 _Ca~rbon Dioxid~e 8_2._5 None, not rep~orted from runs

_________ ~~9/25/07 1-49 Carbon -Dioxi-de _64._7 JC65 associated samples
________ ~~~9/25/07 2:31 Carbon Dioxide 74.8 JC75 associated samples
_______ ~~~9/25/07 19:25 Carbon Dioxide 64.6 None, not reported from run

9/26/07 00:17 Carbon Dioxide 183.7 JC84 associated samples
________ ~~~9/26/07 2:52 Carbon Dixde 65.5 .JC84 from opening CCV

____________ 9/26/07 5:26 Carbon Doiel8. C6ascae ape
______ __________9/26/07 21:55 Carbon Dioxide 182.4 1 JC82 associated samplesI

V. BLANKS
A. Laboratory blanks
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every ten
samples, whichever is more frequent.
Yes _X No__

2. No blank contamination was found in the method blank.
Yes___No__X_
Method blanks fo ydrogen analysis and for metabolic acids are in control.

There are a number of method blanks for RSK-175 which have low-level detections (*) of methane and
carbon dioxide, as shown in the table below. When the associated sample result is less than 5x the
method blank level (corrected for sample dilution), the sample result is qualified as UB#, where # is the
corrected method blank result. Such results are usable as non-detected values.

Method DG Batc Lab Sapl~e # TresDtce agtQaiir
IRSK-175 L0709182- WG250267 1,4,5,6 Methane I.4 ~ e eut>5 ln

WG3250514 9RE, 7RE,1ORE CarbonDixd 27 Noersut>5bln
I 11~~~~~lRE
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Method SDG Batch Lab Sample # Targets Detected Target Qualifiers
[0709237 WG250853 3,4,6,7,8,10,11 (all Carbon Dioxide 160 None, results > 5x blank

__________R Es) _ _ _ _ _ _ _ _ _ _

L0709280 WG251011 1-7,8,9,11,12,16 17, Metihane .455 UB.46 results c 5x blank (EB)
13 (All REs)

L0709399 WG251224 2,4,9,13,14 Methane .576 UB# results < 5x blank
1-___ 0709422- WG251564 10,11,13 Carbon Dioxide 188 None, results >5x blank

_____L0709530 WG251 928 8-1 1 Carbon Dioide 159 UBi159 results < 5x blank (RIB)
_____ [00922 G250111- Mtane .14595 US 46 results < 5x blank (ERB)

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes __No NA-X-

B, Field Blanks
If field blanks were identified, no blank contamination was found.
Yes ___ No__X _ NA_ _
AM20GAX (Hydrogen): No rinse blanks are present. For hydrogen such blanks are unnecessary.
For metabolic acids and RSK-175, the table below sumnmarizes the results. Samples were qualified
UFB.47 for detections of pyruvic acid in one field blank.

Method SDG -1Field Blank> Anafyte Result Qualifier
RSK-175 [0709322 RB1-EBT-4 All in control None

L0709530 RB-2-EBT-4 Carbon Dioxide 610 -. None, UB from MB
M.A. L0709530 RB-2-EBT-4 Pyruvic Acid .470 UFB.47 detections < 5x FB

L0709322 RB1-EBT-4 All in Control None

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for every
analyses performed for every 20 samples or for every matrix whichever is more frequent.
Yes__X No__
RSK-175: There were five (5) MS/MSDs which meet the 20tol1ratio.
Metabolic Acids: There were five (5) MS/MSDs which meet the 20 to 1 ratio.
AM20GAX: There are no MS/MSDs for this method. They are not required or possible for hydrogen
analysis.
The MS/MSDs conducted are summarized in the table below.

Method SDG Client Sample ID Lab Sample ID
RSK175\5021 L0709346 IW-01-EBT-4 6

[9709280 IW101-03A-EBT-4 13
[0709399 PMW1 01-05B-EBT-4 9
[0709530 1W21-02B-EBT-4 2
L0709322 IW101-07A-EBT-4 2

MBA [9709346 IW-01-EBT-4 6
[0709399 PMW101-05B-EBT-4 9
[0709280 IW101-03A-EBT-4 13
[0709322 IW101-07A-EBT-4 2
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IL0709530 1W21-0283-EBT-4 2

B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or in the
contract.
Yes ___No _X
RSK-1 75: Carbon dioxide gave MS/MSD outliers as shown in the table below. In some eases, the
sample level is greater than 4x the spike amount, which means that the anticipated nornal analytical
variability is greater than the spike amount. In such cases, no recovery can meaningfully be calculated,
and no qualifiers are added. There is no indication of bias. In other cases, qualifiers are added to the
parent as JS#, where 4 is the recovery observed, and a bias may be present proportional to the recovery.

MBA: Metabolic acid MS/MSDs had several outliers. A matrix bias roughly proportional to the
recovery appears to be present in two instances. Such results are qualified for the parent as JS#, where4
is the recovery which is out of limits..

MSIMSD Outliers
17& M~I .6d lSDl'-niQt amjileiDj Laib Sicmg Aif&lgte MS/MSDIRPID., ~ lfir>

RSK-175 L0709346' IW-01-EBT-4 6 Methane 126/OK/OKJS2
_________ ________ ~~~~~~~~~Carbon Dioxide 33.6/0K141.8JS42

L9709280 IW101-03A-EBT-4 13 Methane 148/O1K/O1K None, sample > 4x

13 Carbon Dioxide 162/O1K/O1KJS6
Methane 352/442/OK None, sample > 4x

L0709399 PMW101-05B-EBT-4 9 spike
[L0709530 1W21 -02B-EBT-4 2 Carbon Dioxide 0K1152/OK JS152

_________L0709322 IW101-07A-EBT-4 2 Carbon Dioxide 25.4/OK/43.7 JS25D44
Methane 28.6/OK/O1K None, sample > 4x

_____ ____ _ ___ ____ _____ ___ _____ ____spike

M.A. L0709280 IW101-03A-EBT-4 13 Acetic Acid -0.719/- None, sample > 4x
________ __ _____ ________ 0.900/OK spike

Propionic Acid -96.6/-1 00/OK None, sample > 4x
______ _____ __ __ _____ _____spike

L07093221 IW1Q1-07A-EBT-4 2 Acetic Acid 68.6/68.1/OK JS69
_________ _______ I I___ _ __ _I_ Propionic Acid 67.7/66.7/OK JS67

C. The MSD relative percent differences (R-PD) were within the defined contract or laboratory limits.
Yes ___No X
See the -section above. The parent sample is qualified as JD#f, where 4 is the R-PD outlier, when both
RPD and spike recoveries are out of limits. Otherwise samples are not qualified for RPD outliers.

D. The MS/MSD were client samples.
Yes _X No __

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD)
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analyses performed and
for every 20 samples or for every matrix whichever is more frequent.
Yes X No___
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B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the contract.
Yes _ No _X
MBA: All LCS recoveries are in control.
RSK-175: There are three LCS runs for carbon dioxide that are out of limits. In one case, results for
carbon dioxide are reported from a different batch so no qualifiers are added. In the other two runs there
are associated results, and these are qualified as JL# to indicate a potential bias roughly proportional to
the LCS outlier.
AM20GAX (Hydrogen): All LCS recoveries are in control.

MEthOd SD a aml ach TresDtce G/SDRD Qaiir

RSK-175 L0709346 11,12,13 WG251140 Carbon Dioxide 140 None, notused
L07093i22 ________ WG250854 Carbon Dioxide 28.4 JL28

- ________ _________ ___ WG251012 CarbonDioxide 34.5/27/3/OK JL27

VIII. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes _ No _NA X
RSK-175: Surrogates are not required for this analysis.
Metabolic Acids: Surrogates are not required for this analysis.
AM20GAX (Hydrogen): Surrogates are not applicable to this method.

B. And met the recovery limits defined in the current contract. If recovery limits were exceeded, the
sample was re-extracted and re-analyzed.
Yes ___No__ NA _X_

tX. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times were
within the required windows. Note: Internal standards are not required for GC analysis, but if they are
used, SW-846 stipulates that they meet the same recovery requirements as those specified for GCMS
methods.
Yes__ No___NAX_
RSK- 175, Metabolic Acids, AM20GAX: The laboratory uses the external standard procedure, so no internal
standards are present or required.

X. FIELD QC
If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils and gases.
For values reported at < 5 x the reporting limit (RI), a difference of 2 x RL is used as guidance (4 x RL for
soils). Data are not qualified for field duplicates as these are evaluated for the total project by the client.
Yes _ _No _X NA_ _
There are 9 identified field duplicates. Observations are summarized in the table, showing that one RPD for
hydrogen and one RPD for methane falls outside the limits.

L0709530 DUPI EBT-4 1W21-05A -EBT-4 Hydrogen RPD 51%
L0709471 DUP2-EBT-4 PMW21-03-EBT-4 OK
L0709182 DUP3-EBT-4 1Wl1 0l-Ol B -EBT-4 OK
L0709280 DUP4-EBT-4 IW101-05O -EBT-4 OK
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L0709182 DUP5-EBT-4 1W101-08B -EBT-4 OK
L0709399 DUJP6-EBT-4 1W92-08-EBT-4 Methane RPD 71 %
L0709346 DUP7-EBT-4 1W85-05-EBT-4 OK
L0709280 DUP8-EBT-4 PMW92-03-EBT-4 OK
L0709471 DUP9-EBT-4 DRi1-3-EBT-4 OK

XI. COMPOUND IDENTIFICATION
A. All raw data chromatograms and data system printouts were evaluated for all detected compounds and
the identification is accurate.
Yes _ No ___NA X
This evaluation is not perfonned at this level of review.

B. Retention time limits or peak pattern identifications are met.
Yes __No _NA X
This evaluation is not performed at this level of review.

C. If two columnm or two detector confirmation was performed, the value of the confirmation was within
25%D of the quantitation value for results > 5 x RL. If the laboratory has flagged data 'COL' for %D >
40%, a JP qualifier has been added for low level results. For values below (5 x RL), the difference is not
considered to impact the precision of the data.
Yes __ No -NA X
Not part of this level of review. Dual columns are not required for these methods.

XII. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated.
Yes __ No NA -X
This evaluation i's not performed at this level of review.

B. The chromatograms and general system performance were acceptable for all instruments and
analytical systems.
Yes __No__NA X
This evaluation is not performed at this level of review.

XIII OVERALL ASSESSMENT OF THE CASE
The method criteria have been met and the quality of the data, after consideration of qualifiers, is
considered acceptable and usable as far as can be determined at this level of review.
The following is noted:

Deliverables:
Initial calibration reports for RSK- 175 are not accurate and complete. No qualifiers have been added due
to this deficiency. Please see previous reports for details.

Chain of Custody and Login Checklists:
The project manager has been informed of chain of custody issues and the chains are updated for the project
record. No qualifiers have been added for chain of custody issues. The chain of custody on use has been
discussed in detail in previous reports, and those general comments apply. All chain of custody documents
for RSK- 175 and metabolic acids were properly signed and dated.
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For hydrogen, SDG P0709346 had a hardcopy report in which the COC did not contain a proper
relinquishment signature. This was also the case for the pdf version of this report.

Sample Condition:
Most of the SDGs had at least one cooler that was under 20C but the Sample Checklist states that the
samples weren't frozen. No qualifiers are required under these circumstances.

In addition, new EPA regulations (See Federal Register, March 12, 2007, 40CFR Part 122) require only that
the temperature of samples delivered to the laboratory be less than 60 C. Thus the sample receipt conditions
are fully compliant with applicable regulations.

L0709322: pH ranges were not acce.ptable for one metabolic acid sample. Sample PTMWIOl-OIA-FBT4
was at pH 5.5, and the laboratory adjusted the pH

L0709399: PMWIOI-30A-EBT-4 - used correct bottles but switched labels on metabolic acid and
alkalinity.
In addition, pH ranges were not acceptable for four samples, but it is not clear from the documentation for
which method. These were PMWlOI -04B-EBT4, -04A-EBT4, -03B-EBT4, and DIJP6-EBT4. The
laboratory adjusted the pH in these samples.

L0709182: pH ranges were not acceptable for metabolic acids for sample WIlOl-OIA-EBT4. There were
two samples for RSK-175 that required resampling, including PMW85-04 and -05.

L0709280: pH ranges were not acceptable for one metabolic acids sample, which was adjusted by the
laboratory. This was sample IWlOI-04A.

L0709422: pH ranges were not acceptable for one metabolic acids sample, which was adjusted by the
laboratory. This was sample 1W92-05-EBT4.

L0709530: pH ranges were not acceptable for one metabolic acid sample, which was adjusted the
laboratory. This was sample 1W21-05A-EBT4.

This is a common occurrence for samples at this site. The proper sample bottles have been issued and used.
There is a buffering capacity to these matrices that results in slightly elevated pH. The pH is adjusted as
soon as the samples reach the laboratory and the impact on the sample data is considered to be minimal.

Holding times:
RSK-1 75: For RSK-I175, pH should not be adjusted when CO2 is determined, which is the case in this
project. It is not explicitly stated in the documentation whether samples for RSK-175 were pH-adjusted
or not, but it appears that they were not. In the absence of definitive information we have assumed that
no acidification occurred.
When pH is adjusted, the holding time is 14 days per the method, and we have used this as the acceptable
holding time. One sample (PMWI01-04B-EBT-4 inSDB L0709399) was reanalyzed at adilution for
methane and carbon dioxide 21 days after sampling. These results are qualified as JH7 to indicate that
they were analyzed 7 days after the expiration of the 14-day holding time and could be biased.

Initial Calibrations:
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Initial calibrations are in control. See comments in the report regarding report deficiencies.

Continuing Calibrations:
RSK-175: The laboratory conducts opening and closing calibrations (bracketing the samples during the
analytical run). For RSK-175 there is not a specific requirement in the procedure for closing calibrations,
and only calibration verification each 12 hours is specified. SW-846 guidance (method 8000B), however
specifically requires such closing calibrations for external standard methods. For detected analytes, SW-
846 specifies that the closing calibration must meet the same criteria as the opening calibration. This has
been achieved for all analytes but for carbon dioxide, for which a number of opening and closing
calibrations do not meet the 30% D criterion specified for RSK- 1 75.

In such cases, detected levels of carbon dioxide are qualified as JC#, where #f is the applicable opening or
closing CCV outlier. Such results may be biased due to calibration drift. Please see the qualified repiorts
or the EDO for details.

LCS Recoveries:
RSK-175: There are three LCS runs for carbon dioxide that are out of limits. In one case, results for
carbon dioxide are reported from a different batch so no qualifiers are added. In the other two runs there
are associated results, and these are qualified as JL# to indicate a potential bias roughly proportional to
the LCS outlier.

MS/MSD Recoveries:
RSK-175: There were four (4) MS/MISDs which meet the 20 to 1 ratio. Carbon dioxide gave MS/MSD
outliers as shown in the table within the report. In some cases, the sample level is greater than 4x the
spike amount, which means that the anticipated normal analytical variability is greater than the spike
amount. In such cases, no recovery can meaningfully be calculated, and no qualifiers are added. There is
no indication of bias. In other cases, qualifiers are added to the parent as JS#, where # is the recovery
observed, and a bias may be present proportional to the recovery.

MBA: There were four (4) MS/MSDs which meet the 20 to 1 ratio. Metabolic acid MS/MS~s had
several outliers. A matrix bias roughly proportional to the recovery appears to be present in two
instances. Such results are qualified for the parent as JS#, where # is the recovery which is out of limits.

Field Duplicates:
There are 9 identified field duplicates. Observations are summarized in the table, showing that one RPD for
hydrogen and one RPD for methane falls outside the limits.

Method Blanks:
There are a number of method blanks for RSK-175 which have low-level detections (*) of methane and
carbon dioxide, as shown in the table within the report. When the associated sample result is less than 5x
the method blank level (corrected for sample dilution), the sample result is qualified as UB#, where # is
the corrected method blank result. Such results are usable as non-detected values.

Field Blanks:
For metabolic acids and RSK- 175, the table within the report summarizes the results. Samples were
qualified UFB.47 for detections of pyruvic acid in one field blank.

e2mPebt4GC 1207 Page I1I of I11



94 1 71 2

INORGANIC DATA QUALITY REVIEW REPORT

METALS BY ICP SW-846 METHOD 60108 and WET CHEMISTRY

SDG: L070: 9182. 9237. 9280. 9322. 9346. 9399. 9422, 9471. 9530

PROJECT: Memphis Defense Depot Site: EBT4 phase for e2m. TX

LABORATORY: Kemtron Laboratories. Marietta. OH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 9 /07

ANALYSES REQUESTED: SW-846 Method 601 0 (ICP). 9056 (IC) Bromide, Chloride. Nitrate. Nitrite,
Sulfate. 9060 Total Organic Carbon: MCAWW Method 310.2 Alkalinity. Method 376.1 Sulfide

NO. OF SAMPLES: 1 I10 Metals. 109 TOC. and 108 Wet Chemistry

SAMPLE NO: See attaehed results forms

DATA REVIEWER: -JJ grv onsulttn~

OA REVIEWER: Diane Short and Associates Inc. INITIALS/DATE: ___

Telephone Logs included Yes___ No X

Contractual Violations Yes___ No. X

The project Sampling and Analysis Plan (SAP), the EPA Contract Laboratory Program National Functional
Guidelines for Inorganic Review, 2002 and the SW-846 and MCAWW Methods have been referenced by
the reviewer to perform this data validation review. The EPA qualifiers have been expanded to include a
descriptor code and value to define QC violations and their values, per the approval of the Project Manager.
Per the Scope of Work, the review includes validation of all calibrations, chains of custody, and QC forms
referencing the above documents.
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I. DELIVERABLES
All deliverables were present as specified in the Statement of Work or project contract.
Yes X No__
The Following is noted for clarification:

Data arc reviewed as Level ILL. No raw data review is to be required. Many of the Wet Chem. methods,
however, do not have standard reporting fonns for the calibrations and these have been determined from
the raw data provided.

The packages contained 107 metals, 107 TOC, and 107 wet chemistry samples analyzed for 3 project-
specific ICP metals and S wet chemistry parameters. There were also 2 field blanks. All packages were
reviewed for COG, holding time, summary QC, and calibration. In addition, for all wet chemistry
parameters (except for IC) the raw data were reviewed for initial instrument calibration (e.g. calibration
curves) and ICV/CCV's, since no QC summaries were reported for them (again, except for IC). One
SDG (L0709322) was further evaluated for calibration blank results for all analyses.

II. CALIBRATIONS
A. All initial instrument calibrations were performed as defined in the contract or Statement of Work
(SOW). All correlation coefficients of the 3 point curve were > 0.995.
Yes __ No X NA_

Per the raw data review, the Method 300 reports a % RSD of the response factors as pant of the
calibration criteria. The % RSD is not defined in the validation guidance, but good laboratory practice
would recommend a minimum of 10% deviation for wet chemistry methods. Deviations greater than this
value indicate variability of the instrument response over a range of concentrations.

One of the % RSDs for Bromide was greater than 10%. The validator recommends that the following
qualifiers be applied to affected data. Data would be qualified JC#, where # is the % RSD.

JSDG ISampIe ID lAnalyte lualifler
IL0709471 II1 detected data JBromide JC1O.8

B. The initial calibration verification (ICV) and continuing calibration verification (CCV) standards were
analyzed at the required frequency.
Yes X No

Sequencing was not required, but sufficient calibrations were present to verify that the frequencies were
met for client samples.

C. And the ICV and CCV standard percent recovery results were within the required control limits of 90
- 110O% (Mercury 80 - 120%).
Yes -No X

Several CCVs for Alkalinity were above 1 10%. The validator recommends that the following qualifiers
be applied to the affected data. Data would be qualified JC# where If is the percent recovery in the
worst-case CCV. Data whose percent recovery is greater than 1 10% could possibly be biased high with
respect to the recovery. Undetected data are not qualified for high CCV recoveries. Sequencing was not
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required. Per the method, these samples should have been re-mun with an in-control calibr ation. The
laboratory was contacted and has responded that their acceptance limit is 85 - 115%. Data will not be
qualified, but the following is noted as a potential high bias.

SDG Sample ID Analyte Qualifier
L0709280 All detected data Alkalinity, Total JCII11
L0709322 All detected data AklntTalJCI1 15
L0709346 All detected data Alkalinity, Total JCI 12
L0709422 All detected data Alkalinity, Total JCI 11I
L0709530 All detected data Alkalinity, Total JC1 13

Ill. CRDL STANDARDS
The 2 x CRDL standards were analyzed as required in the SOW.
Yes _ No__ NAX

Not required for Level Ill.

IV. BLANKS
Note: the highest blank associated with any particular analyte is used for the qualification process and is
the value entered after the "B blank descriptor.

A. The initial calibration blanks (1GB) and continuing calibration blanks (CCB) were analyzed at the
required frequency.
Yes X No_ NA _

Sequencing was not required, but sufficient calibration blanks were present to verify that the frequencies
were met for client samples.

B. And the ICB and CCB results were within the required control limits.
Yes X No__ NA __

Per the 10% review of the QC summaries, there were no reported analyte detections reported in the
calibration blanks.

C. And all analytes in the Leach Blank were less than the CRDL, or less than 2x the instrument detection
limit (IDL), whichever is lower.
Yes__ No__ NA X

No TCLP analysis was performed.

V. PREPARATION BLANKS
A. Preparation blanks were prepared and analyzed at the required frequency.
Yes X No

B. And all analytes in the preparation blank were less than the CRDL, or less than the instrument
detection limit (LDL), whichever is lower.
Yes _ No X
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Analytes were found in the preparation blanks at levels requiring qualification for the following
parameters.

Analytes reported as contaminants in the preparation blank are qualified UB# in the affected samples,
where ft is the value of the blank corrected to the units of the sample. Sample detects whose values is
less than 5x blank are qualified as noted and are fuilly usable as undetected values at that level.

SDG Result lWork Group lAnalyte Qualiflier
L0709322 0.00515 IWG251073 Seleniumn UBOO0515

L0709237 0.315 IWG250156 IChloride IUB.315

C. Field, trip, decon rinse or other field blanks are contained and identified in the package.
Yes X No NA__

Field Blanks are identified as RB1I-EBT-4 and RB2-EBT-4.

D. And the reported results are less than the CRDL or less than the LDL, whichever is lower.
Yes __No X NA

There were some blank analytes detects reported in the field blanks, but most client data were either non-
detect or much greater than the contamination with the following exceptions. Data are qualified UFB #,
where ft is the field blank value. Data are fuilly usable as undetected values. Only data less than SX blank
are qualified.
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IField Blank ISample IAnalyte IResult IQualifier
RB2-EBT4 L070930-11 Akalini10.8 UFBIO.8

VIA. ICP INTERFERENCE CHECK SAMPLE
A. The Interference Check Sample (ICS) was analyzed as required in the SOW or contract.
Yes X No__ NA__

B. And the ICS percent recovery results were reported for all required ICS analytes and were within
required control limits of 80% to 120%.
Yes X No ___NA-

C. ICP analysis results for analytes not required to be present in a given ICS standard were within
acceptable limits.
Yes __No___NA- X

Not requested by client and data not provided by laboratory.

VIB. INTERELEMENT CORRECTION FACTORS
The Interelement Correction Factors are included and complete for all possible interferent analytes.
Yes __ No NA X

Review of possible other contaminants was not requested by the client and is not applicable to limited list
metals.

VII. SPIKE SAMPLE RECOVERY
A. A matrix (pre-digestion) spike sample was analyzed for each digestion group and/or matrix or as
required in the SOW.
Yes X No__

The laboratory ran variously either matrix duplicates or MS/MSD samples or both or neither. The client
has identified the following MS/MSDs:
PMWI1OI-05B-EBT-4, 1I~i01 -07A-EBT-4, IW-0 1-EBT-4, IW2 1-02B3-EBT-4,
PMW85-04-EBT-4, and 1WI 01 -03A-EBT-4.

Other samples may also have been used. For a number of the wet chemistry analyses, no MS or MD was
reported for the particular data set, but the overall frequency appears to have been met. When an MS or
MD was not reported, an LCS, LCSD pair was reported. Final overall frequency will be determined by
the project manager.

B. And the Matrix spike percent recoveries were within the required control limits of 75 - 125%.
Yes _ No X NA_

The samples were qualified JS#, where the # is the percent recovery of that particular analyte. A high
matrix spike recovery indicates a possible high bias to the reported result. Only detected data are
qualified. A low matrix spike recovery indicates a possible low bias to the reported result. A matrix
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spike recovery below 30% results in rejection of all non-detect data associated with that analyte. No data
have been rejected. The MS and the MSD samples for alkalinity have the same results as the parent and
it is possible that the sample was not spiked. Extremely low alkalinity spikes have not been present in
these data sets to date. If this is the case, the qualifier would not be applicable.

The following SDGs had matrix spike results that resulted in sample qualification.

SDG ANALYTE RESULT Qualifier
L0709280 Chloride 15.5/15.6 JS 1 5.5

_________Alkalinity 32.1/33.1 JS32.1

TOG 45.5/284
L0709322 Alkalinity 0.713/-1.94 ISO

TOG 203/196 JS203
IL0709346 IManganese 1137/105 JS137

IChloride 1148/147 IJSI148
*The parent sample results were very high (> 4 x spike) compared to the spike added, making the percent

recoveries unreliable. Per the validation guidance, data are not qualified in this ease.

B. A Post-digest spike was analyzed if required.
Yes X No__ NA_

C. The MS/MSD samples included client samples
Yes X No__NA__

The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

There were at least 6 client samples reported for MS/MSD samples and at least 6 client samples reported
for wet chemistry MS/MSD or MD samples. This would meet project frequency of 1/20.

VIII. DUPLICATES
A. Matrix (pre-digestion) duplicate samples were analyzed at the required frequency
Yes X No

The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

The laboratory ran variously either matrix duplicates or MS/MSD samples or both or neither.

B. And the Matrix duplicate relative percent differences (RPD) were within the required control limits
(Water 20%, Soil 35%) or the RL limits were met if the duplicate values are < 5 x RL. If the either one of
the duplicate results are < 5 X RL, the RPD is not used. The QC limit used is the difference between the
original and the duplicate results (± the RL) for water and (± 2X the RL) for soils.
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Yes _ No X NA_ _

Data are qualified JD# for out of control relative percent differences (RPD) between duplicate spikes
where the fi is the % RPD. It is possible that matrix interference or sample inhomogeneity are affecting
the consistency of the reported results. It is possible the variability of the reported results increases as
the RPD or difference between the values increases.

ISDG Sample ID Aalyte Qualifier
IL0709280 IAll samples ITotal Organie Carbon JD21I

IX. LABORATORY CONTROL SAMPLE
A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes X No__

The laboratory also ran an LCS duplicate at times.

B. And LCS recoveries were within the required control limits of 80 to 120%.
Yes X No__

X. MSA RESULTS AND GRAPHITE FURNACE ANALYSIS (GFAA)
Duplicate injections were performed for all analyses and the RSDs were less than '20% for all reported
results. (Method of Standard Additions (MSA) requires only a single injection).
Yes __ No- NA- X

Graphite fuirnace was not done.

XI. ICP SERIAL DILUTION
A. IC? Serial Dilutions have been analyzed at the required frequency if the analyte concentrations are
greater than 50 x IDL.
Yes X No- NA

The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

B. And the percent difference criteria of + 10 % have been met.
Yes X No NA__

C. The serial dilution analyses were on clieni samples.
Yes X No__

The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number). The laboratory sometimes reported serial dilution results and
sometimes did not.
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XII. INSTRUMENT DETECTION LIMITS
A. The Instrument Detection Limits have met the Quarterly reporting requirements.
Yes X No__ NA_

This was determined to be acceptable during the contractual process.

B. And all sample results have met the required detection limits (CRDL).
Yes X No NA__

The laboratory has diluted several of the digestates to account for potential matrix effects on the IC
chloride analysis as well as for alkalinity and TOG. The laboratory has reported only the diluted results.
The dilutions performed raised the MDL's; the project manager will evaluate whether the elevated
MDL's are still below the project reporting limits.

XIII. PREPARATION AND ANALYSIS LOGS
A. All samples were prepared or analyzed within the required holding times referencing the SOW (time
of sample receipt to preparation/distillation).
Yes __No X

B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended
holding times (time of sample collection to date of analysis).
Yes -_No X

The laboratory has noted holding time exceedence for samples in SDGs L0709471 and L0709237. The
samples for SDG L070947 1 were analyzed for Nitrate /Nitrite 4 days outside of holding time. The nitrate
values could be usable, but the nitrite component is rejected. Data are qualified R-H #, where #t is number
of days analyzed outside of holding time. Some of the samples for SDG L0709237 were analyzed
shortly after the holding time had expired. These samples are qualified JH#, where # is the number of
hours analyzed outside of holding time.

Collection Analysis
SDG Sample ID Collection Date Time lAnalyte Date/Time Qualifier
L0709471 1W21-0lB-EBT-4 9/19/2007 15:24 [itrate 9/25/2007 10:521 RH4

1W21-01B-EBT-4 9/19/2007 15:24 JNitrite 9/25/2007 10:52 RH4
1W21-04B-EBT-4 9/19/2007 13:37 Nitrate 9/25/2007 11:09 R114
1W21-04B-EBT-4 9/19/2007 13:37 Nitrite 9/25/2007 11:09 RH4
DUP9-EBT-4 9/19/2007 10:49 Nitrate 9/25/2007 11:26 RH14
DUP9-EBT-4 9/19/2007 10:49 Nitrite 9/25/2007 11:26 RH14
PMWIOI-088-EBT-4 9/19/2007 9:12 Nitrate 9/25/2007 11:44 RH14

__________PMWI10-08B-EBT-4 9/19/2007 9:12 Nitrite 9/25/2007 11:44 R114
_________ DRI-3-EBT-4 9/19/2007 1:7 Nitrate 9/25/2007 12:01 RI-N
__________DRI-3-EBT-4 9/19/2007 10:47 Nitrite 9/25/2007 12:01 R114
_________ W21-04A-EBT-4 9/19/2007 13:44 Nitrate 9/25/2007 12:19 RH4
__________ W21-04A-EBT-4 9/19/2007 13:44 Nitrite 9/25/2007 12:.19 RH4
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_ _ _ _ _ _ _ _ ~~~~~~~~~~~~~Collection Analysis
SDG Samele ID Collection Date JTime fAnalyte Date/Time J ualifier

1W92-01-EBT-4 9/19/2007 8:58 Nitrate 9/25/2007 1 2:37 RH4
1W92-01-EBT-4 9/19/2007 8:58 Nitrite 9/25/2007 12:37 RH4
1W92-02-EBT-4 9/19/2007 8:25 Nitrate 9/25/2007 13:47 RH14
1W92-02-EBT-4 9/19/2007 8:25 Nitrite 9/25/2007 13:47 RH4
DUP2-EB3T-4 9/19/2007 8:30 Nitrate 9/25/2007 14:04 RH4
DUP2-EBT-4 9/19/2007 8:30 Nitrite 9/25/2007 14:04 RH4
PMW21-03-EIBT-4 9/19/2007 8:27 INitrate 9/25/2007 14:22 RI-N
PMW21-03-EBT-4 9/19/2007 8:27 INitrite 9/25/2007 14:22 RH14

__________MW-115-EBT-4 9/19/2007 11:23 Nitrate 9/25/2007 14:39 RI-14
__________MW-115-EBT-4 9/19/2007 11:23 Nitrite 9/25/2007 14:39 RH4

L0709237 IWIOI-OIC-EBT-4 9/11/2007 8:07 Nitrate 9/13/2007 11:15 JIB
__________IWIOI-OIC-EB3T-4 9/11/2007 8:07 Nitrite 9/13/2007 11:15 JH3
__________MW-101T-EB3T-4 9/11/2007 10:10 Nitrate 9/13/2007 11:50 JI-12
__________MW-IOIT-EBT-4 9/1 1/2007 10:10 Nitrite 9/13/2007 11:50 JH2
__________MW-IOIB-EBT-4 9/11/2007 11:37 [Nitrate 9/13/2007 12:07 JH-.5

MW-IOIB-EBBT-4 9/11/2007 11:37 JNitrite 9/13/2007 12:07 JH.5
_______IWIOI-06A-EBT-4 9/11/2007 9:45 Nitrate 9/13/2007 12:42 J313

- ~~IWIOI-06A-EBT-4 9/11/2007 9:45 Nitrite 9/13/2007 12:421 11-3
- ~~PMW92-05-EBT-4 9/11/2007 13:37 Nitrate 9/13/2007 14:44 JH1
__________PMW92-05-EBT-4 9/11/2007 13:37 Nitrite 9/13/2007 14:44 JH1
- ~~PMW92-06-EBT-4 9/11/2007 11:26 Nitrate 9/13/2007 15:01 JH3.5
- ~~PMW92-06-EBT-4 9/11/2007 11:26 Nitrite 9/13/2007 15:01 JH3.5
- ~~MW-85-EBT-4 9/11/2007 9:20 Nitrate 9/13/2007 15:19 JH6

________MW-85-EBT-4 9/11/2007 .9:20 Nitrite 9/13/2007 15:19 JH6

C. Chains of Custody (COG)
1. Chains of Custody (COG) were reviewed and all fields were complete, signatures were present and cross
outs were clean and initialed.
Yes X No__

2. Samples were received at the required temperature and preservation.
Yes- No X

Per the COCs and the laboratory log-in records, all applicable chemical preservatives were properly used
except as follows.

In SD)Gs L0709182, LO709280, L0709322, L0709346, L0709399, L0709422, and L0709471 several
samples were noted as being above the required pH of 2. Samples were acidified as soon as they were
received by the laboratory and the exceedence is not expected to impact the data, as the time was less
than 24 hours. All of these may be due to inherent matrix buffering, as the exceedences were not high
indicating that acid had been properly added in the field. The laboratory correctly added HNO 3 to bring
them to the proper pH. For these particular shipments, the samples were properly cooled and the shipping
time was relatively brief Since all analytes of interest are stable when cooled, no such stable analytes of
interest received qualification for insufficient field chemical preservation of the samples.
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TABLE OF INSUFFICIENT pH

SDG Sample Analysis

L0709182 1W101-OIA-EBT-4 Metals
LWIO1-01B~-EBT-4 ~Metals

L0709280 LWIOI-04A-EBT-4 Mfetals
IWI 01 03B-EBT-4 Mtl

~~~FW101-03A-EBT-4 Metals
1WI101 -02C-EBT-4 Metals
1WI101 -02B-EBT-4 Metals

L0709322 PMWIOI-01A-EBT-4 et~als~
PMW 101-0 1A-EBT-4 TOC
IWI 01 -09B-EBT-4 Metals
IW101-01B-EBT-4 Metals
1WI101 -07A-EBT-4-MS Metals
LW 1 01 -07A-EBT-4 Metals
PMWI11 02B-EBT-4 Metals
PMWI101 -02A-EBT-4 Metals
RBI-EBT-4 Metals
1W85-06-EBT-4 Metals

L0709346 lW1O1-09-EBT-4 Metals
1W92-07-EBT-4 Metals
1W92-06-EBT-4 Metals
[W92-06-EBT-4 TOE

L0709399 PMW 1OI -04B-EBT-4 Metals
PMWI01 -04A-EBT-4 Metals
PMW101-03B--EBT-4 Medctals

_________Dup6 Metals

IL0709422 PM101-06A-EBT-4 IMetals
L0709471 W21-04A-EBT-4 letals

XIV. FIELD QC
A. Field QC samples (duplicates, SRMs) were identified.
Yes X No__
The field duplicates are identified as:

SDG Duplicate Pair
L0709182 IW I1O1-OI B-EBT-4/Dup 3

1W 1 01 -OSB-EBT-4/Dup 5
L0709280 IW I01 -05C-EBT-4/Dup 4

PMW92-03-EBT-4/Dup 8
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L0709346 1W85-05-EBT-4/Dup 7
L0709399 1W92-08-EBT-4/Dup 6
L0709471 DR I-3-EBT-4/Dup 9

PMW2 1-03 -EBT-4/Dup 2
L0709530 lW2l-05A-EB.T-4/Dup I

B. Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for
soil. If values are < 5 x RL, the water limit is + 2 x RL and the soil limit is +4 x RL. Final determination
wilt be made by the project manager.
Yes X No ___NA

XV. GENERAL COMMENTS
The laboratory has complied with the requested methods and the quality of the data is acceptable and
usable with consideration of the following qualifications. Note that the following qualifiers are used:

UB#, UFB#, where 4 is the value of the preparation or field blank contamination. Data are fully usable
as undetected values.
JCII, where 4 is the percent RSD of the calibration curve, or 4 is the percent recovery of the Continuing
Calibration Verification (CCV). There could be a variability to the reported result due to variability in
the instrument response over a range of concentrations.
JD#, where the 4 is the % RPD between the matrix spike and the matrix spike duplicate. It is possible
that matrix interference or sample inhomogeneity are affecting the consistency of reported results.
JS# is for matrix spike/matrix spike duplicate recoveries, where 4 is the analyte recovery. The bias to the
data is considered to be high or low proportional to the analyte recovery. (JS 126 would indicate the value
could be 126% of the true value).
JH4, where 4 is the number of hours the sample was analyzed outside of holding time. Data could be
biased low due to degradation.
RH#, where 4 is the number of Days outside of holding time. Data are considered to be rejected due to a
holding time exceedence greater than 2 x the limit.

Qualification or Comments in Detail

Calibration
Per the raw data review, the Method 300 reports a % RSD of the response factors as part of the
calibration criteria. The % RSD is not defined in the validation guidance, but good laboratory practice
would recommend a minimum of 10% deviation for wet chemistry methods. Deviations greater than this
value indicate variability of the instrument response over a range of concentrations.

One of the % RSDs for Bromide was greater than 10%. The validator recommends that the following
qualifiers be applied to affected data. Data would be qualified JC#, where 4 is the % RSD.

Five data sets had CCVs for Alkalinity that were above 1 10%. The validator recommends that the
qualifiers noted in the text be applied to the affected data. Data would be qualified JC4 where 4 is the
percent recovery in the worst-case CCV. Data whose percent recovery is greater than 1 10% could
possibly be biased high with respect to the recovery. Undetected data are not qualified for high CCV
recoveries. Sequencing was not required. Per the method, these samples should have been re-nm with
an in-control calibration. The laboratory was contacted and has responded that their acceptance limit is
85 - 115%. Data will not be qualified, but the table in the text is noted with potential high biases.
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Blanks
Analytes reported as contaminants in the preparation blank are qualified UB# in the affected samples,
where # is the value of the blank corrected to the units of the sample. Sample detects whose values is
less than 5x blank are qualified as noted and are fully usable as undetected values at that level.

SDG Result lWork Group lAnalyte Qualifier
L0709322 10.00515 1WG251073 Senim U.01

L0709237 0.315 IWG250156 lChloride IUB.315

There were some blank analytes detects reported in the field blanks, but most client data were either non-
detect or much greater than the contamination with the following exceptions. Data are qualified UFB /4,
where /4 is the field blank value. Data are fully usable as undetected values. Only data less than SX blank
are qualified.

IField Blank ISaml IAnalyte IResult I Qualifier
RBI-EBT-4 L0709322-01 Akin137UFB13.7
Rl32-EBT-4 L0709530-11 lklni1. UFB1O.8

Matrix Spikes/Matrix Spike Duplicates

The following SDGs had matrix spike results that resulted in sample qualification.
Data are qualified JS# is for matrix spike/matrix spike duplicate recoveries, where /4is the analyte
recovery. The bias to the data is considered to be high or low proportional to the analyte recovery.

SUMMARY TABLE FOR MS/MSD QUALIFIERS
SDG JANALYTE IRESULT Qualifier
L0709280 Chloride 15.5/15.6 JS15.5

________Alkalinity 32.1/33.1 JS32.1

TOG 45~.5/284
L0709322 Alkalinity 0.713/-1.94 JSO

TOG 203/196 JS203
L0709346 Manganese 137/105 ~ S137

________IChloride 148/147 J5S148
*The parent sample results were very high (> 4 x spike) compared to the spike added, making the percent

recoveries unreliable. Per the validation guidance, data are not qualified in this case.

Data are qualified JD# for out of control relative percent differences (RPD) between duplicate spikes
where the /4 is the % RPD. It is possible that matrix interference or sample inhomogeneity are affecting
the consistency of the reported results. It is possible the variability of the reported results increases as
the RPD or difference between the values increases.

ISDG Sample ID A alyte Qualifier
IL0709280 JAll samples ITotal Organic Carbon JD21
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Serial Dilutions

The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except where the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory internal tracking number).

Detection Limits

The laboratory has diluted several of the digestates to account for potential matrix effects on the IC
chloride analysis as well as for alkalinity and TOC. The laboratory has reported only the diluted results.
The dilutions performed raised the MDL's; the project manager will evaluate whether the elevated
MDL's are still below the project reporting limits.
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Holding Times

The laboratory has noted holding time exceedence for samples in SD~s L0709471 and L-0709237. The
samples for SDG L0709471 were analyzed for Nitrate /Nitrite 4 days outside of holding time. The nitrate
values could be usable, but the nitrite component is rejected. Data are qualified RI- #, where # is number
of days analyzed outside of holding time. Some of the samples for SDG L0709237 were analyzed shortly
after the holding time had expired. These samples are qualified JH#, where 4$ is the number of hours
analyzed outside of holding time. A full table is contained in the text.

Sample Preservation

Since all analytes of interest are stable when cooled, no such stable analytes of interest received
qualification for insufficient field chemical preservation of the samples.

TABLE OF INSUFFICIENT pH
SDG Sample Analysis
L0709182 IWI0l-OlA-EBT-4 Metals

1W10l-0lB-EBT-4 Metals~
L0709280 LWlI0-04A-EBT-4 Metals

1WI101-03B-EBT-4 Metals
1I01O-03A-EBT-4 Metals
1WI01l-02C-EBT-4 Metals
IWIO01-02B-EBT-4 Meta~ls

L0709322 PMWIOI-O1A-EBT-4 Metals
PMW1O1-O1A-EBT-4 TOG

IWI 01 -09B-EBT-4 Metals ~
IW101-01B-EBT-4 Metals
1W 101 -07A-EBT-4-MS Metals
1W 101 -07A-EBT-4 etc-als~
PMW1I01 -02B-EBT-4 Metals
PMWI01 -02A-EBT-4 Metals
RBI-EBT-4 Metals
1W85-06-EBT-4 Metals

L0709346 LWI01-09C-EBT-4 Metals
1W92-O7-EBT-4 Metals
1W92-06-EBT-4 Metals
1W92-06-EBT-4 TOG

L0709399 PMWIOI-04B-EBT-4 etals~
PMWI 01 -04A-EBT-4 Metals

PMW1I01 -03 B-EBT-4 Metals
________Dup6 Metals

L0709422 PM101-06A-EBT-4 Metals
L0709471 1IW21-04A-EBT-4 Mtl
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QUALIFICATION SUMMARY TABLE
Note data qualified with a JC# are recommendations at this time.

SDG ISample ID Analyte Qualifier
L0709237 IW10l-OlC-EBT-4 Nitrate JH3

IW101-OIC-EBT-4 Nitrite JH3
__________MW-IOIT-EBT-4 Nitrate 11-2
__________MW-10lT-EBT-4 Nitrite JH2

MW-1OLB-EBT-4 Nitrate JH.5
MW-1011B-EBT-4 Nitrite JH.5
LWI01-06A-EBT-4 Nitrate 3H3
LWlO1-06A-EBT-4 Nitit 1H3
PMW92-05-EBT-4 Nitrat JHI
PMW92-05-EBT-4 Nitrite JHI
PMW92-06-EBT-4 Nitrate H1-3.5
PMW92-06-EBT-4 Nitrit 1H3.5
MW-85-EBT-4 Nitrate JH6
IMW-85-EBT-4 Nitrite JH6

L0709280 DUP8-EBT-4 ;Alkalinity, Total IC1 111S32.1
__________DUP8-EBT-4 Total Organic Carbon JD21

DUP8-EBT-4 Chloride JS15.5
PMW92-Ol-EBT-4 Chloride JSI15.5

- ~~PMW92-01-EBT-4 Alkalinity, Total JCl 11I532.1
- ~~PMW92-01-EBT-4 Total Organic Carbon JD21
- ~~PMW92-02-EBT-4 Alkalinity, To3tal JCi 115I 32.1
- ~~PMW92-02-EBT-4 Total Organic Carbon -JD2I

PMW92-02-EBT-4 Chloride JSL5.5
PMW92-03-EBT-4 Alkalinity, Total JCl 11IS32.1
PMW92-03-EBT-4 Chloride IS 15.5
PMW92-03-EBT-4 Total Organic Carbon JD2I

_________ DR2-l-EBT-4 Total Organic Carbon JD2l
DR2-l-EBT-4 Alkalinity, Total JCl1I1I532.1
DR2-l-EBT-4 Chloride 1515.5
DUP4-EBT-4 Total Ogai Crbn JD2l
DUP4-EBT-4 Chloride JS15.5
DUP4-EBT-4 Alkalinity, Total JC1l 1IS32.1
IWlOI-04A-E3T-4 Chloride JS15.5
IWI0Ol-04A-EBT-4 Alkalinity, TotalI 113 2.1
1WI01-04A-EBT-4 Total Organic Carbon JD2l
IWlOl-05B-EBT-4 Chloride JSI15.5
IWI01-05B-EBT-4 Total Organic Carbon JD2l
1WlI0-05B-EBT-4 Alkaint, otlJCl I11I532.1

__________1WI01-05C-EBT-4 Chloride JS15.5
1WI01-05C-EBT-4 Total rai c Crbn D21
IW101-05C-EBT-4 Alkalinity, ToalJCl 11II532.1
1WlI0-02B-EBT-4 Total Organic Carbon JD21
1WlI0-02B-EBT-4 Chloride JS15.5
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.SDG Sample ID Analyte jQualifier
IW1O1-0213-EBT-4 Alkalinity, Total JCI 11I532.1
LW1O1-02C-EBT-4 Total Organic Carbon -JD21
IWl1l -02C-EBT-4 Alkalinity, Total JC1 I11 S32. 1
LWI01-02C-EBT-4 Chloride 1S15.5

_________ 1WI0l1-03A-EBT-4 Chloride JSl5.5
_________ 1WI0l1l-03A-EBT-4 Alkalinity, Total JC I111IS32.1

IWI01-03A-EBT-4 Total Organic Carbon JD21
__________IW101-0313-EBT-4 Total Organic Carbon JD21

IWlOl-03B-EBT-4 Alkalinity, Total JCI 11IS32.1
1WI01-03B-EBT-4 Chloride JS 15.5
IWl0l-03C-EBT-4 Chloride JSI15.5
1WI01-03C-EBT-4 Total Organic Carbon JDJ21
1WI01-03C-EBT-4 Alkalinity, Total JCl 115S32.1

L0709322 RB I-EBT-4 Alkalinity, Total JCl115S0
IWIOI-07A-EBT-4 Total Organic Carbon JS203
1WI01-07A-EBT-4 Alkalinity, Total JCl11550
1I~i01 -07A-EBT-4-MS Alkalinity, Total JC 11550
LWl0l-07A-EBT-4-MSD Alkalinity, Total JCI11550
1WI01-07B-EBT-4 Total Organic Carbon JS203

- I~~WlO1-0713-EBT-4 ;Alkalinity, Total JC115SS
- 1~~WI01-07C-EBT-4 Total Organic Carbon JS203
- 1~~WlI0-07C-EBT-4 Alkalinity, Total JCl115S0

______ 1 WI01-09A-EBT-4 Total Organic Carbon JS203
_______IlO1~-09A-EBT-4 Alkalinity, Total JC115SO

_________ IlO1~-09B-EBT-4 Total Organic Carbon JS203
_______IWl01-09B3-EBT-4 Alkalinity, Total JC1 15S0
_______PMWIOI-01A-EBT-4 Alkalnty, TtalJCl 15S0
_______PMWIOI-OIA-EBT-4 TotalOrganc aron JS203
_______PMW101-OIB3-EBT-4 Total Organic Carbon JS203

- ~~PMWIOl-OIB-EBT-4 Alkalinity, Total JC1 15S0
- ~~PMWI01-02A-EBT-4 Alkalinity, Total IC1 15S0
- ~~PMWIO1-02A-EBT-4 TotalOrganic Crbn JS203

PMW101-02B-EBT-4 Alkalinity, Total JC1 1550
PMWI01-02B-EBT-4 Total Organic Carbon JS203
1W85-01-EBT-4 Alkalinity, Total JC115SO
1W85-01-EBT-4 Total Organic Carbon JS203
1W85-06-EBT-4 Total Organic Carbon JS203
1W85-06-EBT-4 Alkalinity, TtalIC 55
DR2-5-EBT-4 Alkalinity, Total UFBl3.7JCl11550

L0709346 DUP7-EBT-4 Chloride JS148
DUP7-EBT-4 Alkalinity, Total JCl112
DUP7-EBT-4 Manganese, Total JS137
1W92-06-EBT-4 Chloride JS148
1W92-06-EBT-4 lka!Liniy, Total ~ JC1 12
1W92-06-EBT-4 Manganese, Total JS137
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.SDG Sample ID Analyte Qualifier
1W92-07-EBT-4 Manganese, Total JS137
1W92-07-EBT-4 Chloride JS148
1W92-07-EBT-4 Alkalinity, Total JC1 12
1W85-02-EBT-4 Manganese, Total JS137
1W85-02-EBT-4 Alkalinity, Total JC112
1W85-02-EBT-4 Chloride -JS148
1W85-05-EBT-4 Chloride JS148
1W85-05-EBT-4 Alkalinity, Total JC112
1W85-05-EBT-4 Manganese, Total JS 137
IW-01-EBT-4 Chloride JS148
IW-01-EBT-4 Alkalinity, Total JC1 12
IW-01-EBT-4 Manganese, Total JS137
1W21-OIA-EBT-4 Alkalinity, Total JC1 12
1W2 1-01IA-EBT-4 Manganese, Total JS1i37

__________ W21-OIA-EBT-4 Chloride JS148
1WlI0-04B-EBT-4 Alkalinity, Total JCI 12
IWlOI-04B-EBT-4 Manganese, Total JS137
1WI01-04B-EBT-4 Chloride JS148
1W01O-04C-EBT-4 Alkalinity, Total JC1 12
1WlI01-04C-EBT-4 Manganese, Total JS 137
1WI01-04C-EBT-4 Chloride JS148
1W101-09C-EBT-4 Chloride JS148
1I01O-09C-EBT-4 Alkalinity, Total JCI 12
1W 101-09C-EBT-4 Manganese, Total JS 137

L0709422 PMW21I-0l -EBT-4 Alkalinity, Total JCI 11
- ~~PMW21I-02-EBT-4 Alkalinity, Total JC 111
- ~~PMW21-04-EBT-4 Alkalinity, Total JC11 1
- ~~PMW2 1-05-EBT-4 Alkalinity, Total -JCI111
- ~~MW21-EBT-4 Alkalinity, Total JC1 11

1W92-03-EBT-4 Alkalinity, Total JC1 11
1W92-04-EBT-4 Alkalinity, Total Ji 11l
PM W I1 O1-6 A- E B T4 Alkalinity, Total JCI 11
PMW1O1-06B-EBT-4 Alkalinity, Total JCI 11

__________PMWI01-07A-EBT-4 Alkalinity, Total JCiL 1
PMWI01-078-EBT-4 Alkalinity, Total JCill
PMWI01-08A-EBT-4 Alkalinity, Total JC1 11
1W92-05-EBT-4 Alkalinity, Total JCI 11

L070947 1 1W21-01 B-EBT-4 Bromide JCI10.8
1W21-OIB-EBT-4 Nitrate RH4
1W21I-OI1B-EBT-4 Nitrite RIH4

_________ W21-04B-EBT-4 Bromide JCIO.8
1W21-04B-EBT-4 Nitrate RH4
1W21-04B-EBT-4 Nitrite RH-4
DUP9-EBT-4 Bromide JC1O.8
DUP9-EBT-4 Nitrate RH4
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DUJP9-EBT-4 Nitrite RH4
PMWl0l-08B-EBT-4 Bromide JCIO.8
PMWI1O-OSB-EBT-4 Nitrate RH4
PMWI1O-OSB-EBT-4 Nitrite 1(1-4
DRI-3-EBT-4 Bromide JCIO.8
DRI-3-EBT-4 Nitrate RH-4
DRI-3-EBT-4 Nitrite RH4
1W21-04A-EBT-4 Bromide JCIO.8

_________ W21-04A-EBT-4 Nitrate 1(1-4
1W21-04A-EBT-4 Nitrite 1(1-4

__________ W92-01-EBT-4 Bromide JC1O.8

_________ W92-01-EBT-4 Nitrate RH4

1W92-O1-EBT-4 Nitrite RH4
_________ W92-02-EBT-4 Bromide JCIO.8

__________ W92-02-EBT-4 Nitrate RH4

__________ W92-02-EBT-4 Nitrite RH14

DUP2-EBT-4 Bromide JCIO.8
DUP2-EBT-4 Nitrate RI-4
DUP2-EBT-4 Nitrite RI-14
PMW21-03-EBT-4 Bromide JCIO.8
PMW21-03-EBT-4 Nitrate 1(1-4
PMW21-03-EBT-4 Nitrite 1144
MW-l15-EBT-4 Bromide JC1O.8
MW-i115-EBT-4 Nitrate RH14
MW-i 15-EBT-4 Nitrite RH14

L0709530 1W21-02A-EBT-4 Chloride JS73.2
1W21-02A-EBT-4 Alkalinity, Total JCI113
1W21-02B-EBT-4 Chloride JS73.2
1W21-02B-EBT-4 Alkalinity, Total JCI113
1W21-03B-EBT-4 Chloride JS73.2

__________ W21-03B-EBT-4 Alkalinity, Total JC1 13

1W21-03A-EBT-4 Alkalinity, Total JC1 13
1W21-03A-EBT-4 Chloride JS73.2
1W21-05A-EBT-4 Chloride JS73.2
1W21-05A-EBT-4 Alkalinity, Total JC1 13
1W21-05B-EBT-4 Alkalinity, Total JC1 13
1W21-05B-EBT-4 Chloride JS73.2
DUPI-EBT-4 Alkalinity, Total JC1 13
DUIJP-EBT-4 Chloride JS73.2
RB-2-EBT-4 Alkalinity, Total JCI113

__________RB-2-EBT-4 Chloride 1573.2

e2MPebt4InOllD7 Page l8 oflS8
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April 22,2008

Memorandum

Subject: Review of Enhanced Biotreatment (EBT)-Baseline to EBT-4

Memphis Depot

From: Hugh H. Russell, Ph.D.

To: Thomas C. Holmes

Attached is a review of the EBT at the Memphis Depot that uses data from the Baseline sam-
pling event to the EBT-4 sampling event. At the majority of the wells (1W and PMW) it appears
that where the TOC is above some 40 ppm, reductive dechlorination is active. Both chioroeth-
enes and chioromethanes are being attenuated.

One needs to keep in mind that our observations are limited. In the case of PMW by the advec-
tive transport of the lactate (organic carbon) and hydraulic connection with paired or up-gradient
IW. Within the 2 1-Series, this problem affects data analysis, as for all intents and purposes TOC
has not broken through at the PMW. However, the IW can be used to assess microbial activ-
ity in regard to reductive dechlorination. As of EBT-4 the injection process has not attenuated
the plume through dilution. There does not appear to be a mass loss as a result of the injection.
Therefore observations at IW can be used to correlate reductive dechlorination within un-moni-
tored portions of the aquifer. Data from all three EBT locations (21-Series, 101-Series and
TTA-2) show that reductive dechlorination is active and attenuating the plume(s).

If I can be of further assistance please contact me.

Hugh H. Russell, Ph.D.
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Memphis Depot
Enhanced Bio-ftreatment (EBT)
Review- Baseline through EBT-4

Introduction

The Enhanced Bio-Treatment (EBT) at the Memphis Depot has been reviewed in regard to the
onset of reductive dechlorination at monitored locations and efficiency. The intent was to deter-
mine how welJ the EBT has performed from the baseline to the EBT-4 sampling event.

Approach

The IW (Injection Wells) and PMW (Performance Monitoring Wells) wells were first divided
into two categories; Category 1 or wells where reductive dechlorination was not occurring, and
Category 2, wells were either reductive dechlorination was apparent or there was a proven loss
of either chloroethene (cis-Dichloroethene, Trichioroethene, Tetrachioroethene) or chlorometh-
ane (Carbon Tetrachloride, Chloroform) mass. In the latter case, reductive dechlorination did
not have to be proven.

Wells were divided into the two categories by analyzing the Volatile Organic Chemical (VOC)
data from the baseline sampling event to EBT-4. Wells positive for reductive dechlorination
were those where a definite loss of progenitor (Tetrachloroethene or Carbon Tetrachloride)
was mirrored by an increase in either Trichloroethene or Chloroform (or other known daughter
products). An 1W or PMW well could also be placed in the "positive" category if there was an
observed loss of mass of progenitor. In this case, the loss had to have been sustained, temporary
"blips" in mass loss were not taken as proof of a mass loss.

Wells were placed in the "negative" category (no proven reductive dechlorination or mass loss)
if there was no evidence of either reductive dechlorination or sustained mass loss. In short these
wells had no evidence of attenuation.

The "positive" wells were then further analyzed by determining the percent mass of the progeni-
tor and daughter products to the total of the VOCs. During active reductive dechlorination, the
percent of the total of the progenitor should decrease, while the percent of the total of one or
more daughter products should increase. Through this analysis, it became evident that some of
the "positive"~ wells were responding better than others. These wells were then placed in a third
category, "best". The "best" category contained IW and PMW wells that had very active reduc-
tive dechlorination.

Once the three categories were made and pertinent wells placed in each category, they were then
placed in either the 2 1-Series, 1 0 1-Series or TTA-2 set. Once all wells were placed in the appro-
priate series, the average concentration of the Monitored Natural Attenuation (MNA) parameters
was determined at each sampling event. Thus, within each series (21-Series, 101-Series and
TITA-2) there were three sets of averaged MINA parameters. No reductive dechlorination, wells
positive for reductive dechlorination or mass loss and wells with the "best" reductive dechlori-
nation. Each MINA parameter was then compared between each group.

Page I
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Results

In total, 18 wells were designated as negative for reductive dechlorination or mass loss between
the Baseline and EBT-4 sampling event. The wells are PMW-92-01, PMW-92-05, PMW-85-05,
LW-0l, MW-21, MW-I115, PMW-21-Ol;PMW-l01-06A, PMW-10l-07A, PMW-21-05, IW101-
06A, 1W21-02A, IW-l01-06B, IW-1O1-03B, IW-21-03B, IW-10 l-08A, LW-101-09A and PMW-
l01I-08A. Of these wells, it is likely that 1W- 101I-08A, IW-b l0-09A and PMW- 1O-08A may not
belong in any group. The concentration of chlorinated solvents in these wells is less than 5 ppb
and in many instances less than I ppb. Observation of reductive dechlorination or mass loss in
these wells is unlikely given the low solvent concentration. Previously, it has been noted that a
TOC of around 50 is indicative of active reductive dechlorination. Two wells within this group
have TOC concentrations above this number, IW-101-06A and IW-21-03B. Of the two wells,
the most interesting islIW-2l-03B as the chloroethene concentrations inlIW-101-06A are low. In
IW-101-06A, the PCE concentration ranges from about 7 (baseline) to 17 ppb (EBT-4). Perhaps
an insufficient concentration to sustain observable growth. Well LW-21-03B however is a differ-
ent case, the average PCE concentration over the period is around 50 ppb.

Certainly, all of the parameters are in place at IW-21-03B. The ORP over the period (Baseline
to EBT-4) is -96.3, -247.6, -205.3, -127.4. The pH has declined from neutrality (7. 1) to around
6. Both sulfate and nitrate have been removed to comparable concentrations in other wells
where reductive dechlorination is occurring. In short, this is the only well within the 18 where
all parameters suggest that reductive dechlorination should be active. The others appear to be
limited in carbon (hydrogen or electron donor) or acceptor, chlorinated solvents. In cases where
the wells are limited by chlorinated solvent concentration (IW-10l-08A, IW-101l-09A and PMW-
10l-08A) as acceptors, there is a loss of both sulfate and nitrate across Baseline to EBT-4. This
would indicate as within IW-2 1-03B, there is microbial activity as a result of carbon in the sys-
tem. In the case of IW-21-03B, it simply does manifest itself as either reductive dechlorination
or a mass loss of chloroethenes.

That there are only 18 (or more correctly 15) wells where there is no reductive dechlorination or
mass loss observed suggests that the EBT is progressing. There is an active change from pro-
genitor to daughter products and an overall reduction in mass of contaminants.

That the TOC in some PMW wells is low is not surprising. In the case of PMW wells where
there is a hydraulic connection between them and the IW wells the TOC will continue to rise
because of advective transport. In the case of LW wells, the low TOC (and subsequently meta-
bolic VFAs) is surprising, but not implausible. It appears that a "sink" is associated with some
1W wells. The injected lactate solution does not appear to remain in the near well bore for an
extended period of time. There does not appear to be a major difference in the time, pressure or
volume in regard to the injection of the lactate solution. This would suggest that the IWs "take"
the injection fluid similarly. In some cases movement away from the IWs is rather rapid, deplet-
ing TOC prior to sampling. The lactate solution simply does not remain in the near well bore.
Given that there are only a few locations where this occurs and that the majority of the wells
are positive for reductive dechlorination, it can be assumed that wherever within the aquifer the
lactate solution "goes", there is microbial activity and likely reductive dechlorination. As will
be shown later, the presence of lactate (or TOC) correlates well with active reductive dechlorina-
tion. All other MNA parameters appear to simply respond as expected in the presence of oxidiz-
able (usable) organic carbon, in this case lactate.

Page 2
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For illustration pur-
C 1.0 -1IW1O-O3B poses, the VOC data
o from IW-101-03B is

n ~~~~~~~~~~~~~~~~~shown in Figure 1.0.
c 0.8 -As shown, there is
e no active reductive

In ~~~~~~~~~~~~~~~~~~dechlorination at this
t 0.6 -lcto.Oe h
r A cis-IDichioroethene lcto.Oe h
a m Trichloroethene monitoring period,

S Tetrachioroethene the total mass remains
t 0.4 - Total Mass fairly constant at

i ~~~~~~~~~~~~~~~~~about 0.8 millimolar
0 and the majority of the

In 0.2 - ~~~~~~~~~~~~~mass of chloroethenes

U ~~~~~~~~~~~~~~~~~~resides as the progeni-
__ __ __ __ ___A,_ __ __A.__ __tor, PCE. The curve

Baseline EBT-1 EBT-2 EBT-3 EBT-4 for PCE minrors the
SAMPLING EVENT total mass curve. Es-

sentially, there is no
Figure 1.0- Total Mass of' Chioroethenes from Baseline to EBT-4 at detectable increase in
IW-101-0311. Reductive Dechlorination is not Active, the concentration of

either the first (TCE)

or second (cDCE) daughter product. The majority of the mass of chloroethenes at the Baseline
sampling is PCE and at EBT-4. No reductive dechlorination has been observed. For other Cat-
egory 1 wells (where no mass reduction or reductive dechlorination is noted) produced graphs
would be similar.

The remaining wells (Category 2) either have a noted reduction in mass (without proven reduc-
tive dechlorination) or obvious reductive dechlorination. In some cases, the efficiency is quite
good as all chioroethenes or in some cases chloromethanes are below ground water MCLs for
respective constituents. In most cases, cDCE is now above the ground water MCL of 70 ppb.
Likely this is a transient condition and the cDCE will be transformed to Vinyl Chloride (VC) and
ultimately to ethene, which is environmentally benign.

In regard to chloroethenes, there appears to be two basic conditions or parameters in regard to
activity. Where PCE is the major component, there appears to be a rapid progression to cDCE,
without observed production of TCE. In other words, the second daughter product (cDCE) ap-
pears to be produced without TCE being produced as a daughter product. That TCE is produced
during reductive dechlorination is a fact.

The second set of conditions appears in some (a minority) of wells where the mass of TCE is
greater or equal to that of PCE. In this case, the reduction of TCE appears to be "greater" or
"faster" than PCE. This is likely the result of the mass differential. The higher concentration of
TCE assures that it is used preferentially as an electron acceptor, though from a thermodynamic
standpoint the more oxidized PCE would be the preferred terminal electron acceptor (TEA).
This is suggestive that the reductive dechlorination activity is very high. The reduction of TCE is
the result of the higher mass available rather than oxidation state.

Page 3
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Figure 2.0 is an il-
C 1.2 -lustration of reductive
0 PM -dechlorination and an
In 1.0 -example of the results
C from the wells that are
e "positive" (Category
In 0.8 A Ci5-Dichloroethene 2) for reductive de-
t E Trichioroethene chlorination. The total

r0.6 - 0 Tetrachloroethene ~~~~mass of chloroethenes
a -oalMass (black line) remains
t fairly constant from

i0.4 -the Baseline to EBT-4.
0 ~~~~~~~~~~~~~~~~~On the other hand the

In0.2 -mass of PCE de-
clines while the mass

U Aof cDCE increases.
M00IBaseline EBT-1 EBT-2 EBT-3 EBT-4 Given that the total

SAMPLING EVENT mass does not change,
the PCE transformed
is recovered as cDCE.

Figure 2.0-Totall Mass of Chioroethenes at PMW-101-02B. This There appears to be a
Figure Shows Text Book Reductive Dechlorination, slight increase of TCE

concurrent with an increase of cDCE. However, the increase is not sustained while the cDCE
increases and at EBT-4 is the major portion of the total mass of chloroethenes. This would be a
textbook example of reductive dechlorination.

Figure 3.0 illustrates
p 100 PMW101-02B how when reduc-
e tive dechlorination is
r active, the percent of
C 80 - A cis-Dichioroethene the total mass of chlo-
e U Trichioroethene roethenes is changed.
In At PMW-10l -02B at
t 60 -the Baseline sampling

event, almost 100%
0 ~~~~~~~~~~~~~~~~~~of the total mass of

f 40 -chloroethenes is PCE.
At EBT-4, almost

T 100% of the mass of
o 20 chloroethenes is com-

t ~~~~~~~~~~~~~~~posed of cDCE. As a
a result of reductive de-
l 0

Baseline EBT-1 EBT-2 EBT-3 EBT-4 chlorination, the PCE
SAMPLING EVENT has been transformed

to cDCE. This figure
Figure 3.0- Percent of the Total of Individual Chloroethenes From is an example of the
Baseline to EBT-4. results from the wells
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where reductive dechlorination is proven. This well would have to be termed as one
of the "best" in regard to reductive dechlorination. There are a number of wells where
transformation of PCE is not close to the 100% seen at PMW-101-02B.

In addition to the wells positive for reductive dechlorination, the positive category in-
cludes wells where there is a mass loss without positive proof of reductive dechlorina-
tion. As with some of the wells in the negative category, it is likely that these wells do
not belong in the "positive" category.

Figure 4.0 is an ex-
C 2 .0 ample of a well where
0 PMW21-03 there is a mass loss,

n ~~~~~~~~~~~~~~~~~but no reductive de-
C chlorination. In this
e 1.5-

n ~~~~~~A cis-Dichioroethene case, while there is a
m Trichioroethene reduction in mass of

t S~~~~~~~~ Tetrachioroethene PCE, the loss is simi-
r 1.0 * Total Mass lar to the total mass
a without an increase in
t either the first or sec-

i ~~~~~~~~~~~~~~~~ond daughter product.
0 0.5 -The data suggests that

In ~~~~~~~~~~~~~~~~perhaps the Baseline

U M ~ ~~~~~~~~~~~~~~~sample was an outlier
M 0.0 A I A I A I and the results from

Baseline EBT-1 EBT-2 EBT-3 EBT-4 EBT-1 through EBT-4
SAMPLING EVENT are more representa-

Figure 4.0- Total Mass and Individual Component Mass of Chioro- tive of ground water
ethenes from Baseline to EBT-4. quality at this loca-

tion.

C 00-APW12 Figure 5.0 compares

n 0 PMW21-04 ~~~~~~~~~~the PCE loss at PMW-
C 1021-02, PMW21-03
e 5 -anPII204

n ~~~~~~~~~~~~~~~~As shown, the mass
t removal at these loca-
r 1ktions is dissimilar. As
a 100 -stated earlier, these
t wells may not belong

in the positive catego-
0 ry. The TOC values

n 50 - ~~~~~~~~~~~~~~~are low and there has

P ~~~~~~~~~~~~~~~~~~been no loss of sul-
P ~~~~~~~~~~~~~~~~~fate. Suggesting that

b 0 IIII there is no microbial
Baseline EBT-1 EBT-2 EBT-3 EBT-4 activity present. It is

SAMPLING EVENT possible though that

the loss of PCE
Figure 5.0- PCE Concentration [pph] from Baseline to EBT-4.
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is the result of the EBT. Removal is the result of reductive dechlorination in the immediate
vicinity of the near well bore. There is then diffusion of PCE from the near well bore to an area
of lower concentration, i.e. where reductive dechlorination has removed or attenuated PCE and
other chlorinated ethenes. Since these are performance monitoring wells, this observed loss is
not simply as a result of dilution from the injection process. It can be a result of diffusion of
PCE away from the PMW into un-monitored portions of the aquifer, where reductive dechlorina-
tion is active.

In TTA-2, the EBT has had an effect on the chloromethanes present in this area. In most instanc-
es. CT has been transformed to CF.

PMW ~~~~~~~~~~~~~~Figure 6.0 is a graph
C 35 - M92-04 0 Carbon Tetrachioride showing the carbon
o Chloroform tetrachloride and
n 30 -chloroformn (ppb)
C concentrations at
e 25 -PMW-92-04. As
n
t shown, the loss of
r 20 -carbon tetrachloride
a (progenitor) is fol-
t 15 -lowed by subsequent

increase in chloro-
Io form, the first daugh-

n ~~~~~~~~~~~~~~~~~~ter product.

P While the reductive
P ~~~~~ III dechlorination is not
b 0 Baseline EBT-1 EBT-2 EBT-3 EBT-4 complete at PMW-

SAMPLING EVENT 92-04, as shown in
F igure 7.0, at PMW-

Figure 6.0- Chloromethanes [uM] at Location PMW-92-04 92-02, the PCE has
been completely

c 200 -PMW92-02 reduced to cDCE.
O Both PCE and TCE
n1 at this location are
C below the ground
e 150 -water MCL of 5 ppb.

n ~~~~~~~~~~~~~~~The cDCE is above
t ~ ~ ~ ~ ~ ~~Acis-Dichioroethene the MCL of 70 ppb,

a 10 Trichloroethene but as indicated by
a 100 - 0 ~~~~Tetrachloroethene the curve, the con-

i ~~~~~~~~~~~~~~~~centration of cDCE
o did reach a peak at
n 50 -EBT-1, but appears

to be declining since
P the EBT-2 sampling
P event. At this time,
b 0 iue . uget

Baseline EBT-1 EBT-2 EBT-3 EBT-4Fiue70sgst
SAMPLING EVENT that PMW92-02

'Figure 7.0- Chloroethene Concentration [ppb] PMW-92-02 Page 6
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will be below MCL
C 20 PMW92-02 ~ *Carbon Tetrachloride for all chioroethenes.

o Chloroform At PMW-92-02 the
n ~~~~~~~~~~~~~~~~chioromethane se-

C ries of COCs have
e 1 5 been treated to below
n

1: ~~~~~~~~~~~~~~~MCL. Figure 8.0
r ~~~~~~~~~~~~~~~~~shows that reductive

a io0 dechlorination has
t removed carbon tet-

i ~~~~~~~~~~~~~~~~~rachioride and chlo-
o roform to less than
fl 5 -the mandated MCL

Grund Water MCLs of 5ppb. The carbon
P ~~~~~~~~~~~~~~~~~~~tetrachloride at this

b 0 _ __ _ _ _ __ _ _ _ __ _ _ _location was reduced
Baseline EBT-1 EBT-2 EBT-3 EBT-4 by the second quarter

SAMPLING EVENT to less than 5 ppb,
where it has since

Figure 8.0- Carbon Tetrachloride and Chloroform [ppb] from the remained. Arguably,
Baseline Sampling to EBT-4. PMW-92-02. the chloromethane

concentrations at PMW-92-02 were low. However, given that the chloroethenes at this location
have also been successfully treated, reductive dechlorination is having a positive effect. Again,
since this is a PMW well, the data suggests that areas within the aquifer where lactate is present
are subject to reductive dlechlorination, but are not monitored.

There appears to be no "perfect" monitoring parameter (MINA, MFA, Hydrogen as examples)
in regard to where within the system reductive dechlorination is active. The primary parameter
that appears to reflect reductive dlechlorination is TOC and then by deduction lactate and meta-
bolic fatty acids. One might use sulfate or nitrate as an indicator, but the concentration of each
does not in itself denote reductive dechlorination. There is no proper concentration where either
sulfate or nitrate suggests that reductive dechlorination is occurring. As with chlorinated solvent
concentration, both nitrate and sulfate decline in the presence of lactate or degradation products
of lactate, in other words organic carbon. In the wells where there is no indication of a mass loss
or reductive dechlorination the sulfate and nitrate is of course higher than wells that are "posi-
tive". Again, the lack of sulfate or nitrate reduction is because there is a lack of donor (lactate).
There appears to be quite a difference in sulfate concentration among the various series. The'
sulfate concentration ranges from about 10 to 40 ppm. However, though the sulfate varies it is
just as likely that wells with a Baseline concentration of 40 ppm show reductive dechlorination
as wells with 10 ppm The concentration of sulfate over time appears to correspond to the TOC
concentration within a location. The nitrate concentration within the wells appears to be between
2 and 3 ppm. Again, loss of nitrate appears to occur when organic carbon is present and micro-
bial activity is not limited by same.

Table 1.0 on the following page compares and contrasts the MINA parameters in the 21 -Series of
wells within the three categories. There appears not to be a parameter that is "out of line" in re-
gard to well placement (on an average basis) in a category. At a LW or PMW an increase in TOC
correlates to an increase in organic carbon (lactate or metabolic fatty acids), carbon dioxide,
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methane, hydrogen and alkalinity. There is a decline in nitrate and sulfate concentra-
tion. The concentration of sulfate and nitrate decline because they are used as anaerobic
terminal electron acceptors. The concentration of chloroethenes and chloromethanes also
decline as they are used as terminal electron acceptors. At un-monitored locations within
the aquifer where there is organic carbon, reductive dechlorination is active and plume
attenuation is occurring.

21-Series

Sampling Negative Positive "Best"
Event Wells Wells Wells
Baseline 2 9 9
EBT-1 5 11821 21670
EBT-2 6502 7290 13346
EBT-3 43 2335 3492
JEBT-4 1 2 1 11 1I

Table 2.0- Hydrogen [nanomoles] Concentra-
tion 21-Series.

Hydrogen data for the 2 1-Series of wells is shown in Table 2.0. In the case of the 21 -
Series, the data is skewed because of IW-21-03B. As stated earlier all "signs" point to
microbial activity at this well. The high hydrogen values in the negative well group
results from the hydrogen concentration at IW-21-03B. As with other parameters, on
average the hydrogen concentration correlates well with microbial activity.

The average concentration values suggest that microbial activity within the 21 -Series has
been affected by the ERT. In regard to parameters that would suggest microbial activ-
ity (TOC, lactate, MFAs, carbon dioxide, methane and hydrogen) there appears to be an
initial buildup and then decline in concentration. Suggesting that the microbial activity
within the aquifer has increased (carbon degradation) to a point where lactate is assimi-
lated after injection and a build-up does not occur.

Table 3.0 on the following page presents the MNA data for the 1 01 -Series of wells. The
resdlts are similar to those for the 21-Series. All parameters are responding as would
be expected in regard to microbial activity. The difference being that within the 101-
Series parameters have either reached a sustained plateau (TOC, lactate, MFAs) or are
continuing to increase (carbon dioxide, methane as examples) in wells where reductive
dechlorination (or mass reduction) is shown. As a result within the 101 -Series, in differ-
ence to the 21-Series there appears to be sufficient lactate (TOC) to sustain the reductive
dechlorination process. Within the 2 1-Series of wells 59% are negative for reductive
dechlorination. Within the 101I-Series the percentage is 24%. It can be assumed that this
plateau or steady increase of parameters observed within the 101-Series of wells suggests
that lactate (TOC) is responsible. There is a requirement for organic carbon for reductive
dechlorination. This of course makes sense, Lactate is the carbon source added to the
aquifer to drive reductive dechlorination. The lactate is acting as the electron donor for
terminal electron acceptors, such as sulfate, nitrate, chloroethenes and chloromethanes.
When comparing the 21-Series Wells to the 101-Series (and TTlA-2) that the lactate has
not to date impacted the PMW-21 Series must be kept in mind.
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The hydrogen data for the 101-Series is shown in Table 4.0. In wells where reductive dechlori-
nation is occurring hydrogen is present. Of interest is that these values (positive and best wells)
are comparable to the 21-Series of wvells. The loss of hydrogen in the "best" wells suggests that
it is being used for reductive dechlorination. In the case of the 21 -Series of wells the hydrogen

101-Series

Sampling Negative Positive "Best"
Event Wells Wells Wells
Baseline 16 20 38
EBT-1 114 9469 8483

EBT-2 2 5142 6088

EBT-3 2 262 34
JEBT-4 1 3 1 29 38

Table 4.0- Hydrogen [nanomnoles] 101-Series of
Wells.

loss does not appear to be associated with active reductive dechlorination. The data is skewed by
the lack of observed reductive dechlorination at IW-21-03B. Table 4.0 suggests that the hydrogen
concentration within the "best" wells (101 -Series) is higher than the negative or positive wells,
but there is a greater loss ,of hydrogen between EBT-2 and EBT-3 within the "best" wells.

As would be expected wells with lactate (TOG) have higher hydrogen concentrations than the
wells where lactate or TOG concentrations are low. There is a correlation between lactate/TOG
and hydrogen. Thus, a correlation between both and microbial activity.

The average MNA parameter concentrations for TTA-2 are shown on the following page in Table
5.0. The data is similar to that for the 101I-Series in that no parameter when graphed would pro-
duce a bell-shaped curve. All pertinent parameters in r~egard to microbial activity appear to either
plateau or continue to increase in concentration. Microbial activity has not yet reached a zenith.

Data from the TTA-2 series of wells is skewed by wells that where installed during the EBT. For
purposes of this analysis, the initial sampling event whether it occurred at EBT-2 or EBT-3 was
considered as a part of the Baseline Sampling Event. This has to an extent increased Baseline
values in certain instances. This method though has not adversely affected the average data.

In the case of rl'A-2, 21 % of the wells are negative for reductive dechlorination. This is as would
be expected given the MNA parameters average comparable to the 24% in the 1 0 1-Series. Both
the 1 0 1-Series and TTA-2 appear to be responding similarly to the EBT. There is active reductive
dechlorination and it is being sustained. This has been the case over the course Baseline to EBT-
4. The 101I-Series and TTA-2 appear to be responding to the EBT better than the 2 1-Series of
wells. This statement though must be given in context. It appears that a number of PMW wells
within the 21 -Series are up or cross-gradient, to the IW wells. Within the 2 1-Series there are a
number of LW wells that have active reductive dechlorination and therefore one must conclude-
that reductive dechlorination is active within the aquifer in the vicinity of the 21 -Series, IW wells.
That the EBT within the 21-Series does not appear to be as effective as the 101-Series or 'TTA-2,
is the result of the cross-gradient location of the PMW wells.

Page 11I
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941 7486

1TA-2
Sampling Negative Positive "Best"
Event Wells Wells Wells
Baseline 2 6 10
EBT-1 2 11837 14787
EBT-2 1 1519 2175
EBT-3 2 5 7
IEBT-4 1 2 1 82 1 92

Table 6.0- Hydrogen [nanomoles] TTA-2 Series
of Wells

Table 6.0 shows the hydrogen concentration within the TTA-2 series of wells. The data is com-
parable to the 101]-Series. The hydrogen appears to be used for reductive dechlorination. As
with the 101I-Series at EBT-4 there appears to be a higher concentration of hydrogen than that
shown for the 21 -Series of wells.

Table 7.0 lists the wells within the 21 -Series and presents information regarding mass loss,
reductive dechlorination and whether or not MCLs have been reached for individual components
within the chloroethenes or chloromethanes. The data from EBT-4 has been used to determine if
MCLs have been obtained.

Chioroethenes Chioroethenes Chioroethenes Chloroethenes
Baseline EBT-4 Baseline EBT-4

Rd. Mass Red. Mass
well Dec. Loss TOC cDCE ~CE ~CE cDCE TCE PCE Well Dec. Loss TOC cDCE TCE ~PCE cDCE TCE PCE

1W21 -
MW-21 No No 3.13 01A Yes Yes 4180- -

1W21-
MW-115 No No 40.9 l1B Fes No 2190
PMW 21- 1W21-
01 No No 4.72 02A No No 14.1 - - -

PMW 21- 1W21 -
5 No No .3.43 28 Maybe N o 17.6

PMW 21- 1W21-
02 No Yes 3.15 03A No Yes 2.89
PMW 21- 1W211-
3 No Yes 4.97 03B No N o 134

PMW 21- 1W21-
04 N Yes 3.981 04A Yes Yes 106

1W21-
48 es eS 2 1

1W21 -

05
1W21-I
05B Fes INo 1H onstituent Detected below

MCLS

Constituent Detected above
MCLS

Table 7.0-21 -Series Evaluation in Regard to Reductive Dechlorination, Mass Loss and if MCLs Have
Been Reached.
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As shown in Figure 7.0, within the 21-Series of wells the only real change is that in some cases,
cDCE (second daughter product) concentration has risen above the MCL. At location JW-21 -
0 1 B3, the PCE has been removed to less than 5 ppb. A few of the other IW wells have PCE con-
centrations that are around 10- 15 ppb. Changes as a result of the EBT are certainly not evident in
the PMW wells within the 21 -Series of wells.

Table 8.0 (following page) is the evaluation of the 101 -Series wells in regard to mass loss, reduc-
tive dechlorination and individual components in regard to MCLs. As shown, the EBT has had
an affect on the wells withinf the 101-Series. Where reductive dechlorination is proven there is
a notable increase in cDCE and in some instances treatment of PCE to less than the MCL Wells
where MCLs have been achieved for PCE are 17 of the 46 or 37%. As with the 21 -Series, there
are a number of locations where the concentration of PCE is approximately 10 ppb or near the
MCL. Wells within the 101-Series are responding well to the EBT.

An interesting location within the 1 0 1-Series is DR- 1-3. As shown in Figure 9.0 though the TOC
within this location has not risen, reductive dechlorination has attenuated both PCE and TCE to
below the MCLs for either component. The total mass at DR- 1-3 has declined from approxi-
mately 50 to 32 millimolar. This well is certainly the furthermost well from the IW` wells, being
close to 18th street. Data from the well suggests that reductive dechlorination is occurring at this
location and responsible for the attenuation. If this is the case, it would certainly argue that there
are preferential flow paths within the aquifer as would be expected.

Even though DR- 1 -3 appears to be located outside what one would expect to be the area of

influence of the
C 60 DR-1-3 A cDCE EBT, reductive
o m TCE dechlorination
fl 0 0 PCE is evident at this
C location. The
e decline in PCE
n 40 -is mirrored by an
't almost equa-molar

r 30 -basis increase in

't cDCE. There is

20 -little loss of masso at DR- 1 -3, but
n ~~~~~~~~~~~~~~~~~~reductive dechlo-

10 rination, transfor-
pD mation of PCE to
p the second daugh-

b 0 Baseline EBT-1 EBT-2 EBT-3 EBT-4 ter product. There
SAMPLING EVENT is no evidence

of an increase in

Figure 9.0-Chloroethene Concentration at DR-1-3. DR-1or-3. a
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Chioroethenes Chioroethenes Chioroethenes Chioroethenes
Baseline EBT-4 Baseline EBT-4

Red. Mass Red. Mass
Well Dec. Loss TOC DCE TCE PCE DCE TCE PCE Wel Dec. Loss TOC DCE CE CE DCE TCE PCE

I a ~~~PMW 01
lW101-03B No No 506 0B Yes Maybe 522

1W101-06A No No 363 0 2A MW01 Cs Yes 59.8

IW101-06B No No 20.7 02B Yes No 104

IW1O1-08A No No0 42.8 03A Maybe Yes 1.05

PMW1O1- ~ ~ ~ ~ ~ ~ ~ ~ ~ PW11
6A11 9ANo No0 14.0 4 Yes Yes 54.61

PMWIOI- m11

07A No No 22.8 4B Yes Yes 30.4

PmWI01- ml-
08B No No 1.05 05B Yes Maybe 40.1.

IW101-01A Yes No 2870. 106B es Yes 1221

1W101-O1B Yes No 30.7 7B Yes Yes 28

IW101-05C Yes No 292WIT No Yes 2.47
IW101-06C Yes No 53.2 IW101-02A Cs Yes 121

IW101-07A Yes No 101 IW101-02B Maybe Yes 63.2

IW10I-07B Yes Ces 65 1W101-02C Yes INo 11521

1W101-07C Yes No 99 W101-03A Maybe Maybe 39

1W101-08B Yes No 128 W101-03C Ces INo 18d
IW10I-08C Yes No 312I110Ae s 21

1IW01-09B Yes No 989 IW1O1-04B Cs Yes 99.

IW10I-09C [es Maybe 280 IW1O1-04C Yes No 60.8

01A Maybe Yes 2500 IW101-05A es No 54

DR1-3 Ces No 6.79 1W0-5 s Maybe 6.

onstituent Detected below MCLS

onstituent Detected above MCLS

Table 8.0-101-Series Evaluation in Regard to Reductive Dechlorination, Mass Loss and if MCLs
Have
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However, as shown in Figure
C 15 DR- -3 * Nitrate 10.0 the loss of both sulfate
o Sulfate and nitrate at DR-l1-3 would

n ~~~~~~~~~~~~~~~~~bolster the argun~ent that mi-
c 1 2 crobial activity either within
e DR- 1-3 or immediately up-
ngrdetirepnilfoth
t 9grdetirepnilfoth
r observed attenuation. Cer-
a tainly ground water within
It 6the immediate vicinity of

6 DR-1-3 is being affected by
o some process. This type of
fl 3 data can certainly be expect-

ed from some of the PMW
P locations. They should

P ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~I reflect (prior to breakthrough

Baseline EBT-1 EBT-2 EBT-3 EBT-4 of TOG) microbial activity
SAMPLING EVENT immediately up-gradient. If

this is the case at DR-l1-3 the
data suggests that at least in

Figure 10.0- Sulfate and Nitrate Concentration [ppm] at DR-i-3I. certain portions of the aqui-
From the Baseline Sampling to EBT-4. fer, reductive

dechlorination is being carried past cDCE and to ethene (or mineralization).

It would appear that DR-1-3 is down gradient from the IW in the 101-Series. It appears to be approxi-
mately 375 feet down gradient from the IW-1I0 1-4 cluster of wells. The data suggests that reductive
dechlorination began at DR-1-3 between EBT-2 and EBT-3. There is nodata available to suggest that
lactate from the IW could have reached location DR-li3. On a macroscopic scale, DR-1-3 is in a rela-
tive line that includes the Aand Bwells from PMW-10l-01, PMW-101-02, PMW-101-03 and PMW-
10 1-004 (listed in distance from the IW). Breakthrough of TOG occurred at the PMW-lI0 1-01I and -02 A
wells by EBT-I1. Breakthrough of TOG appears to occur at -04A and B at EBT-4. This would argue that
there is nopossible way that the reductive dechlorination at DR-l-3 could result from the EBT. Howev-
er, there is evidence that breakthrough of TOG occurred at PMW-lI0l1-03A at EBT-2. This location is the
most distant from the IW wells. This breakthrough is not dependent on one point, but rather a second
TOG above background at EBT-3 and evidence of reductive dechlorination at PMW-lI0l1-03B at EBT-2.
There is also evidence of reductive dechlorination at PMW-101-04A and -0483. It is possible that DR-
1-3 is in direct hydraulic connection with an injection well(s) through a permeability channel, perhaps
best described as an ancient buried streambed. While the bulk flow of water and lactate is considerably
slower, movement of ground water and lactate through this permeability feature is considerably faster.
Certainly, at DR-l-3 the data is similar to what one would expect to see if an up-gradient source was
removed, as there is a decline in contaminant concentration. That this "source removal" is biological
is shown by the decrease in inorganic (sulfate and nitrate) and organic (PCE) terminal electron accep-
tors. Two secondary indicators of microbial activity, carbon dioxide and methane have also increased at
OR- 1 -3. This increase in both carbon dioxide and methane can only be the result of microbial oxidation
of an electron donor, specifically anaerobic oxidative metabolism. Mass loss at DR-1-3 is the result of
microbial activity.
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Baseline Baseline EBT- EBT-4 Table 9.0 is an evaluation of data from the 101-
Avg. otal 4 Avg Total I Series of wells. The top data set is an evalu-
[ppb] [ppb] [ppb] [ppb] ation of the ppb concentration of each COC at
(All (All (All (AllI the Baseline and EBT-4 if data from all of the

COC Wells) Wlls) Wells) Wells) wells (IW and PMW) is used. As would be
cDCE 3.3 150.0 61.7 277. expected with active reductive dechlorination,
TCE 46.0 2070.0 16.6 746.5 there is an increase in both average and total
PCE 105.1 4730.8 30.6 1378.1 cDCE. This minrors a decrease in both aver-

Baseline Baseline EBT- EBT-4 age and total PCE and TCE. On the whole,
Avg. Total 4 Avg Total reductive dechlorination is not only attenuating
[uM] [uM] [uM] [uM PCE, but TCE as well. A number of wells have

Tota I more TCE than PCE. There appears to be ap-
Mass 1.0 46.0 0.9 43.0 proximately a 3 micromnolar loss of mass.

Baseline Baseline EBT- EBT-4
Avg. Total 4 Avg Total
[ppb] [ppb] [ppb] [ppb] If only the IW wells are evaluated, the results
(IW (IW (IW (IW are similar, but there is no mass loss. The data

Wells) Wells) Wells) ,Wells) suggests that there is a slight mass increase of
cDCE 3.9 -104.1 76.1 12055.5 1.6 micro-molar. One possible explanation
TCE 53.5 1445.3 15.1 406.2 is that there is among the IW wells a higher

PCE 97.2 2624.7 31.8 859.0 starting mass. The increase in mass may be as
EBT- EBT-4 a result of PCE (or TCE) moving from bind-

Baseline Baseline 4 Avg Total I ing sites on the aquifer solids into the aqueous
Avg. TotalI [uM] [UN] phase. As PCE (or TCE) in solution is convert-

[uM] IW [uM] 1W 1W 1W ed to cDCE, this would increase the desorption
Wells Wells Wels, Wells rate from aquifer solids into solution. It may

TotalI simply also only be that we are dealing with
Mass 1.0 27.9 1.1 29.5 pPb concentrations of the COCs. There may be

Baseline Baseline EBT- EBT-4 no statistical significance to the difference in
Avg. Total 4 Avg Total these values.
[ppb] [ppb] [ppb] [ppb]
(PMW (PMW (PMW (PMW

________Wells) .Wells) Wells) Wells) If only the PMW wells are evaluated it appears
cDCE 2.6 45.9 40.0 719.7 that the EBT is "working better". On aver-
TCE 34.7 624.7 18.9 340.3 age, the DCE concentration is less than the 70
PCE 117.0 2106.1 28.8 519.1 ppb MCL (Average IW wells 104 ppb), though

similar results for PCE and TCE are noted. In
Baseline Baseline EBT- EBT-4 fact the total mass loss within the PMW se-

Avg. Total 4 Avg Total
[uM] [uM] [UN] [um] ries is close to 5 micro-molar (4.8). One can
PMW PMW PMW PMW assume that the aquifer between the IW and
Wells Wells Wels Wells hydraulically connected PMW has been treated

owtalI similarly. On average there has been approxi-
IMass 1.0 17.9 0.7 13.1 mately a 3-fold loss in PCE within the 101-se-

Table9.0- hlorethen Evauatio 101 ries. There has been a 50% loss of TCE within
Tabe 90- hlooehen Evluaion10-Se- the same time frame. As would be expected

ries of Wells. ~~~~~there is a subsequent increase in cDCE.
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ChOro- Cho-
C hioroethenes hioroethenes methanes mtae
Baselin e EBT-4 BaselineEB-

Mass Mass
Loss Loss

Red. Chioro- Chioro-
welI Dec. ethenes methanes cDCE rCE PCE cDCE TCE PCE aT CF aT F TOC

lw-al No No No 074.3
PmW
92-01 No No No .15.61

PMW
92-03 Yes No Yes 110.1

PmW
92-05 No No No 2.75
Plow
92-02 Yes No Yes 1270
PmW
92-04 Ces No No 49.4
PmW
92-06 Yes Maybe Yes .35.31

MW-85 Maybe Maybe Yes 170.2

PMW
35-01 No Yes -es 71.3

1W85-01 Yes No No 397

DmW
35-04 Yes No Yes 49.4

IW85-02 Yes No [es 1450

W85-05 Yes No ees 158.5

1W85-06 Yes No No 2720

IW92-01 Yes No No 120

1W92-02 Yes No No 198

1W92-03 Yes No No 251

1W92-04 Yes IMaybe ~es 668

1W92-05 Yes Maybe Yes 6790

1W92-06 Yes No Yes 1 6450

1W92-07 Yes No No 1420

1W92-08 Yes Ces Ces72

DR2-1 Yes No No10

DR2-5 INo No Yes1.

onstituent Detected below
CLS

BCLsttetDtceabv
CLSttntDtceabv

Table 1O.O-TTA-2-Series Evaluation in Regard to Reductive Dechlorination, Mass Loss and if MCLs
Have Been Reached.
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Table 10.0 on the preceding page is the evaluation of the TTA-2-Series of wells, that in addition
to the chloroethenes is evaluated for the chtoromethanes (CT and CF). As with the 101I-Series,
within TJTA-2 the EBT appears to be working quite well, in the case of both the chloroethenes
and chloromethanes. At locations such as PMW-92-02, IW-92-03 and JW-92-4, PCE, TCE, CT
and CF have been attenuated below their representative MCLs. Again, as within the 10 1-Se-
ries of wells, there is proven effective reductive dechlorination at not only the IW but PMW as
well. This would suggest that there is movement of the lactate (or TOC as MFAs) from the IW to
PMW locations. Given that there is proven effective reductive dechlorination at both the IW and
PMW it can be assumed that it is occurring within the aquifer between the locations.

The following discussion is used to prove that the IW are truly representative of conditions
within the aquifer. The injection of lactate to date has not through dilution changed the overall

mass of chioroethenes
C 1.0 -IW1O1-03B or chloromethanes.
o That the injection

In ~~~~~~~~~~~~~~~~~~process has little effect
c 0.8 -on the total concentra-

e ~~~~~~~~~~~~~~~~~tion of chloroethenes
n ~~~~~~~~~~~~~~~~~~~is illustrated in Figure

t 0.6-I .. Togthswl
r Acis-Dichloroethene 1..Tog hswl

a 0~~~~~~~~~ Trichioroethene is used for injection of
* Tetrachioroethene lactate, the total mass

t0.4 -~ ~ ~ ~ ~~*Total Mass has been affected only
o ~~~~~~~~~~~~~~~~~slightly from the Base-
n0.2 - ~~~~~~~~~~~~~~line to EBT-4. The

average PCE concen-

U ~ ~ ~ ~ ~ ~ ~ ~ ~~~~4tration is around 120
M 0.0 A. hz--sppb. As shown, the

Baseline EBT-1 EBT-2 EBT-3 EBT-4 injection process has
SAMPLING EVENT had little if any affect

on the total mass of
Figure 11.0- Chloroethene [uM] and Total Mass at IW-101-03B. chloroethenes at this

location, where
reductive dechlorination is evidently not occurring. The same basic curve is seen in the major-
ity of the IW wells, there is little change in total mass of chloroethenes. The only wells where
there is a known loss of mass is the PMW within the 21 Series previously mentioned. Mass loss
within the 21 and 101 Series can be tied to reductive dechlorination. Data from the IW wells is
useful in determining the contribution of the EBT to attenuation.

In conclusion, the EBT appears to be progressing. All areas appear to be holding sufficient car-
bon to sustain reductive dechlorination. This parameter should be monitored carefully to assure
that there is sufficient carbon to assure that this remains the case.

A map showing the TOC concentrations at wells within the 101-Series of wells is shown on the
following page. As shown, as of EBT-4 the aquifer in this portion of the EBT appears to have
been widely impacted by the lactate injection process. Where the Baseline values where approx-
imately 1 ppmn, only four wells have a TOC concentration below 40 ppm. One is PMW-101-08
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that appears to be up gradient of all of the LW wells. What appears to be cross gradient wells,
PMW-l10l1-06 and -07 and of course the furthermost down gradient PMW- 10 1-03. As stated ear-
lier PMW- 10 1-03 has had a TOG of about 40 ppm. The A wells (PMW- 10 1-06, 07 and 08) are
lightly impacted by chioroethenes (PGE < 20 ppb), while the B wells have on average between
40 and 50 ppb PCE. Further indication that these wells are near the plume edge and likely not
in the "heart". That there has not been a breakthrough of TOC certainly argues that these wells
are cross gradient to the "paired" 1W. Though TOC is certainly not a conservative tracer, it can
be assumed that if breakthrough has occurred at several PMW down gradient from LW wells, it
makes since that if lactate movement was toward the Northeast, breakthrough at these locations
should have been observed. The lactate appears to be moving toward the North from IW-10l-09
to PMW -1I0 1-01I and then turn towards the North-Northeast. If one assumes that this apparent
movement of TOG defines a preferential higher permeability flow path, it would bolster the case
that data from DR- 1-3 does result for the EBT.

The EBT appears to have impacted the area immediately down gradient from the LW. It can be
assumed that the majority of the aquifer is also undergoing reductive dechlorination, similar to
that shown in the IW and PMW. Data from the LW can be used to assess efficacy because there
appears to be little if any mass loss in any well within the 101 -Series, where reductive dechlori-
nation is not proven (Figure 1 1.0, page 19.0).

The TOG isopleths for TTA-2 are shown on the preceding page (Figure 13.0). The results are
similar to those for the 101 -Series, a wide area of the aquifer appears to be impacted by the injec-
tion of lactate. Where the "front' of TOG does not appear to have moved to the PMW, specifically
PMW-92-01, -02, -03 and -04, the former is the only well where reductive dechlorination is not
proven. The latter are under active reductive dechlorination for COG attenuation. In fact, these
are some of the best wells in regard to reductive dechlorination. This statement is tine in regard
to both the chloroethene and chloromethanes. The assumption can be made that the aquifer
where lactate (or TOG) is present, there is likely active reductive dechlorination.

There are only four wells in flA-2 where reductive dechlorination is not proven. The afore-
mentioned PMW-92-01, is of course one where reductive dechlorination is not currently active.
Another~is DR-2-5, which appears to be up gradient or cross gradient from the nearest IWs. The
third is PMW-92-05, a well that appears to be cross gradient from the nearest 1W. The fourth is
IW-0l. The rest of the wells appear to be well underway in regard to reductive dechlorination
and attenuation.

Page 21



9 41 75 5

00 ~ I

4 4e~~~~44~~~ EE E

S ?C? OO0

O ~~~~~q000n

ON

M~~~~~~~~~0

00

N 0~~~~~~~~~~~~~~~-

rn a'. 0)

0 0 0r

(N ~ ~ ~ ~ ~

0 C3~~~~
00~~'

N N 0 2
Ln Nr Ln ~ ~ ~ ~~i 4

co~ ~

*~~~~~~~~~~~~~~~Pg 22



941 756

The TOC values for the 21 -Series of wells is shown in Figure 14.0 on the following page. The
data suggests that the lactate injection has been limited only to the LW within this series. This
would appear to simply be the result of the location of the PMW 21 Series wells. All of the
PMW appear to be at the least cross gradient to the fW. It is likely that the aquifer has been
impacted by lactate and likely reductive dechlorination. Ground water contours suggest that the
head and likely flow lines run Southwest to Northeast, similar to the line of LW. This would
make the PMW cross gradient to the IW and not down gradient. The one exception may be
PMW-2 1-03. This PMW well may actually be in the flow path where some of the 1W intro-
duce lactate. It is interesting that of all the wells, these 3 cross gradient PMW wells show valid
mass loss without reductive dechlorination.

Recommendations

The EBT appears to be working. Reductive dechlorination can be tied to 1) a loss of PCE and
TCE, and 2) a small though perhaps not statistically significant overall mass loss. From the
data at the present time, there does not appear to be a problem with the production and build-up
of vinyl chloride. If sufficient organic carbon is maintained, this problem should not surface.

1. There are three PMW in the 21 -Series that are cross gradient. These are PMW-21 -0l1, PMW-
21-02 and PMW-21-04. A valid change would be to turn either PMW-21I-0l or both PMW-21I-
02 and PMW-21-04 into 1W. As shown, the IW are valid as monitoring locations because there
is no mass loss (or certainly no substantial) as a result of the injection process. This would
assure that more of the 21-Series aquifer is impacted by lactate. As shown on page 19, Figure
1 1.0, an IW well is perfectly acceptable as a monitoring location. To date the injection process
has not had a dilution effect on mass of chloroethene or chloromethane mass.

2. TOC should be monitored in all three areas (21,101 and TITA-2). If necessary, the amount
of lactate should be increased to assure that sufficient oxidizable organic carbon, in this case
lactate is present. There appears to be no need to sample for the MNA parameters. Both sulfate
and nitrate appear to be attenuated prior to or concurrent with reductive dechlorination. Moni-
toring microbial activity, and the use of both as a TEA. However, the starting concentration of
neither affects the onset of reductive dechlorination. Wells with initial sulfate concentrations
as high as 40 ppm are as likely to have reductive dechlorination as wells with initial concentra-
tion less than half this value.

In essence, the MFAs (and lactate) can be monitored by TOC. As would be expected, in in-
stances where microbial activity is high, the concentration of both methane and carbon dioxide
increases. This is a well known fact and does not require further investigation. In short, it
appears that no one parameters) is a harbinger of reductive dechlorination. In fact, the most
interesting location is IW-21-03B. Every parameter within this location suggests that reductive
dechlorination should be occurring. Sulfate has gone from 33 ppm to approximately 1, nitrate
has been removed and there is sufficient TOC to drive the process. There has also been suf-
ficient hydrogen present, and the pH is around 6. Yet, reductive dechlorination is not evident.
The concentration of cDCE, TCE and PCE has remained steady from the Baseline to EBT-4.
The only common factor in regard to reductive dechlorination (when COCs are present) is
TOC, except again in the case of IW-21-03B. Another interesting fact is that IW-21-03A can-
not hold TOC and neither sulfate or nitrate has been removed. At IW_21-03A, the PCE
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concentration has remained steady at about I uM until EBT-4. The PCE concentration at EBT-4
was approximately 0.5 uM. There is no concurrent increase in cDCE. At the moment, historical
data (1.0 uM) is favored over the single 0.5 uM detection. Both IW-21-03A and -03B are perfect
examples of LW wells where there appears to be a "sink" for TOC. The lactate appears to move
away from these locations rapidly, immediately after injection without any direct or indirect af-
fect on chloroethene and chioromethane concentration. Another reason that the 21 -Series may
appear to be less effective than the 101I-Series or TTA-2. Data from 1W wells within the 2 1-Se-
ries where the TOC is above 40 ppm shows that reductive dechlorination is occurring. One can
assume that wherever within the aquifer the lactate is moving after injection at IW-21-03A and
-03B if chloroethenes are present reductive dechlorination is active.

The following parameters should be monitored:

A. TOC, Methane, Carbon Dioxide, Ethene and Ethane- The TOG within the system must be
monitored to assure that it is sufficient to drive the reductive dechlorination process. The meth-
ane and carbon dioxide, because they are relatively cheap direct indicators of microbial growth.
Ethene and ethane are included simply because they are measured using the same SOP. It is un-
certain whether the low concentrations of each that may be produced can be accurately measured.

B. Metabolic Fatty Acids (MFAs)- This will provide some information in regard to microbial
activity and possible trigger for reductive dechlorination. In other words, if the onset of reduc-
tive dechlorination requires a specific concentration of acetate or other MFA. Information to date
suggests that there is no MFA trigger.

C. Volatile Organic Compounds (VOCs)- The loss of each within a location is very important.

Given the results to date, it does not appear that the concentration of arsenic, manganese, bro-
mide, chloride has any affect on microbial activity. Certainly, there is little if any difference in
the concentration of these parameters at locations where reductive dechlorination is active and
ones where it is not. If the chloroethene and chloromethane concentrations were an order of
magnitude higher, an increase in chloride would reflect reductive dechlorination. At the chloro-
ethene and chloromethane concentrations involved, it is unlikely.

There appears to be no need to monitor sulfate/sulfide or nitrate/nitrite concentrations at this
time. The concentration of either might have been important if reductive dechlorination did not
initiate within the system. The presence of other more favorable electron acceptors (nitrate or
sulfate) might have been responsible. As it stands, neither appear to be related to either the onset
of or sustained reductive dechlorination.

The continued monitoring of hydrogen does not appear to be necessary. Certainly proof has been
provided that hydrogen is being produced within the system and used for reductive dechlorina-
tion. There does not appear to be any necessary concentration of hydrogen for reductive dechlori-
nation.

3. There does not appear to be a need to take ORP, pH, DO and temperature measurements prior
to the injection process. Certainly, these measurements should be taken and used as parameters
for stabilization during sampling. None appear to correlate with wells where reductive dechlori-
nation has begun. There is sufficient historical data to suggest that these parameters within each
location are amenable to anaerobic biological activity.
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4. There are two changes that would increase the efficacy of the EBT, bioaugmentation and
changes in the electron donor. One problem with reductive dechlorination is that while the rate
of dechlorination to TCE and cDCE is rapid, from cDCE to ethene the rate of dechlorination is
lower. In addition, there is only one known bacterium capable of completely reducing PCE to
ethene. The addition of microorganisms that are capable of converting cDCE to ethene would
increase attenuation rates within the aquifer.

For purposes of this discussion, electron donors (organic carbon) can be divided into three cat-
egories, Fast, Medium and Slow. Fast Donors being defined as organic carbon that immediately
contribute the majority of contained reducing equivalents to the hydrogen pool for reductive
dechlorination. In contrast Medium and Slow Donors must first go through a transformation or
degradation. During this initial degradation or transformation a small portion of the reducing
equivalents are donated to the hydrogen pool. In essence, a Medium or Slow Donor is converted
to lactate or acetate (or other MFAs). During the conversion, some hydrogen is produced and
can be used for reductive dechlorination. An example of a Slow Donor would be vegetable oil.
The initial conversion of a Medium or Slow Donor is performed by fermentative bacteria. In
effect adding a mixture of substrates increases the microbial population used for reductive de-
chlorination. For example some clostridia (fermentative bacteria) are capable of dechlorinating
cDCE. By mixing substrates a wider range of microorganisms (consortium) can be employed
for the reductive dechlorination process. Adding any number of complex substrates such as cel-
lulose or vegetable oil would increase the efficacy of the process.
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PCE MASS BALANCE CHARTS
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