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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 performed in general accordance with the field
and laboratory procedures specified in the Remedial Action Sampling and Analysis Plan, Revisions 0 and
I (RA SAP) (MACTEC).

The data quality evaluation (DQE) process involves assessment 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 MW21, TTA-1 MW101, and
TTA-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-printe&i 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-1
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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 (cthane, cthane,
methane, and carbon dioxide) by method RSK-175, selected metals (arsenic, manganese, and sel'enium)
by method 6010B, anions (bromide, chloride, nitrate, nitrate, and sulfate) by method 300.0, total organic
carbon (TOC) by method 9060B, alkalinity by method 310.1, sulfide by method 376.1, and MFAs by
method 850 MBA (Kemron, Inc) and dissolved hydrogen by method AM20GAX (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)

e Laboratory Performance Criteria (Blanks, Instrument Performance Check)
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Field QC parameters were cvaluated through field duplicates, field blanks, ficld 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 SDGs and associated groundwater samples are listed on Table G-1.

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 summary discussions
of the required data qualifications for cach event at DDMT. A Level 1l DQE was performed and the data
quality indicators (DQIs), 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

Ficld 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.

G-3
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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 under certain environmental conditions. Samples that are not properly
preserved or are analyzed beyond holding times may not be considered representative. Review of sampling
procedures, laboratory preparation, analysis holding times, trip blank and field blank analysis help 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 DQO.

Sensitivity

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 cases, 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

harratives.

G4
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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
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 data are usable with the following qualifications:

MNA

e 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.

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

qualificd as estimated J for associated samples

* Methane, cthene and ethane were qualified estimated J in one sample (MW-101B) and pyruvic acid in
one sample (PMW101-01A) 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 (IW21-03B) was flagged estimated J.

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

Associated samples (IW92-08 and IW-01) 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 (DR2-1, IW92-01, PMWI101-01A, and PMW101-01B) 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.

* 1,-2-DCA and PCE results in one sample (IW21-03B) 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 “J” 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 specificd
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:

G-6
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MNA

VOCs

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 (IW101-03C), Two samples had low recoveries for acctic acid (IW101-
09A) and pyruvic acid (PMW92-05).

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 suifide were qualified as rejected based on spike

recoveries.

Three total alkalinity samples(lW101~09A, IW101-09B,IW101-09C) , and four total orgaﬁic
carbon samples (IW21-01B, IW21-02A, TW21-03A, IW21-03B) could be biased low based on

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

The possibility of some bias associated with calibration drift with respect to carbon tetrachloride was
indicated in four samples (PMW21-03,PMW21-04, MW115,DR2-1), and where the discrepancy in

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

Carbon tetrachloride and PCE results in samples PMW92-05 and IW101-03C, respectively were
flagged “J” and qualified as estimated based on MS/MSD performance.

G-7
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e There were a number of elevated LCS recoveries observed. When a high recovery is associated
with a non-dctect in samples, no qualifier is added since the indicated bias is high. When the
target is detccted, 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 L.CS 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 acctone and methylene chloride results in the water samples. The
“B”-qualified data wcre reported at levels below RLs and MCLs and are most likely related to

laboratory contamination. Therefore these results should not adverscly 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 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 March 2007 data are usable with the following qualifications:

MNA

¢ Six sample results for hydrogen (IW101-01C, IW21-01B, IW21-02B, IW21-05A, IW101-06C,
IW101-08C) with holding times outside of the method recommendation were qualified as

estimated J based on holding time exceedances.

¢ For sample IW21-02B 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.

o  Field duplicate results were in control exéept for one acetic acid result (PMW21-03) and three
hydrogen results in the DUP-1 (IW21-01A), in the DUP-7 (IW92-06), and the DUP-4 (IW101-
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 instrumeft calibration response over a range of

concentrations and MS/MSD recoveries.

G-8
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VOCs

* Results for MTBE in three samples (IW21-04A. OW21-05A. IW21-05B) were qualified estimated
J based on slightly clevated LCS recoveries. No qualifier was added for non-detect data a high

bias.

* In the case of DUPS5, the parent sample (IW92-08) has a reported level of carbon tetrachloride at
8.2, and the duplicatc is at 1.2 ug/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 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 May/June 2007 data are usable with the following qualifications:

MNA

* Seven sample results for hydrogen (IW21-03A ,IW21-03B, TW21-02B, IW101-09C ,IW21-01A,
PMW21-04, IW21-05A) 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.

* For two samples (IW21-03B, IW92-08), pyruvic 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 i;idicate that the sample non-detect is rejected because of the failure to recover the
analyte in the matrix spike. Two samples for butyric (IW-92-08,IW21-03B), four for methane
(IW101-02C, DR1-3 IW101-07C, IW92-08) and seven for hydrogen were qualified as estimated J
based on MS/MSD results.

¢ Five samples (IW101-01C, IW101-02A, IW101-02B, PMW101-02A, PMW101-03B) 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 TOC 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 (IW101-08C) was qualified as estimated

J based on an elevated LCS recovery.

* Results for PCE (IW101-07C), cis-1,2-DCE (IW101-02C), and acetone (IW92-08, 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-175 that required resampling, PMW85-04 and -05

¢ One sample (IW101-07A) for acetic acid and propionic acid were qualified as estimated J based on
MS/MSD results.

*  Four samples for carbon dioxide (IW101-07A, IW21-02B, IW101-03A, IW-01) and one for methane
(IW-01) were qualified estimated J based on MS/MSD recoveries.
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»

VOCs

Several samples for bromide®and alkalinity were qualified cstimated 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 exceedence for samples in SDGs L0709471 and
L0709237. 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.

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 (IW92-06, IW92-07, IW85-02, IW21-

01A) were qualified as estimated J based on an elevated LCS recovery.

Results for PCE and cis-DCE in one sample (PMW101-05B) and for trichloropropane acetone,
and carbon tetrachloride in a second sample (IW-01) were qualified estimated J based on
MS/MSD recoveries.

Whenever methylene chloride or acetone is detected in associated samples at a level less than 10x 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-1 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.



TABLE G-1

SDG SUMMARY TABLE
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SDG | Groundwater Samples Quality Control Samples
Baseline Sampling Event - August/Scptember 2006
TW21-01 A IW21-02B MW-21 TB-080806
L0608210 [W21-01B TTA-1DUP-1
L0608253 IW21-02A [W21-03B PMW21-02 TB-080906
IW21-03A PMW21-01 PMW21-04 RB-Phase [
L0608292 TW21-04A IW21-05B PMW21-03 TB-081006
[W21-04B MW-115 PMW21-05 TTA-1DUP2
LO608S509 TW101-01 A TB-082106
PMWI101-01A PMWI01-01B PMWIQL-01A MS
LOG08510 PMWI101-01A MSD
IWI101-01B IW101-01C IWI101-02A TB-082206
LO60851S Phase 11 DUP1
PMWIOL-(02A PMWI0L-04A PMWI01-05A Phase II BUP2
10608517 PMWI101-02B
LO608552 PMWI01-03A PMWI01-05B PMWI101-06A TB-082306
PMW101-03B
L0608553 TWI101-03A TW101-03B Phase 11 DUP3
L0608554 TWi01-02B [W101-02C
L0608581 PMW101-06B PMWI01-08A PMWI101-08B PMWI101-06B MS
PMW101-07B PMWI101-06B MSD
IW101-03C IW101-048B {W101-04C TB-082406
LO608582 TW101-04A EB-1 Phase 11
Phase Il DUP4
DR1-3 MW-101B PMWI101-07A TB-082506
TW101-05C MW-101T Phase [[ DUPS
L0608599 Phase Il DUP7
MW-101B MS
MW-101B MSD
TW101-05A IW101-06C IW101-08A TB-082806
L0608627 IW101-05B TW101-07A IW101-08B Phase 11 DUPE
1W101-06B
TWI101-07B IW101-09A TW101-09C TB-082906
IW101-07C WI101-09B PMWI101-04B EB-2 Phase 11
4
L0608649 TW101-08C IWI101-09A MS
IW101-09A MSD
L0608650 IW101-06A
LO608682 IW21-04A IW21-05B PMW21-03 TB-081006
[W21-04B MW-115 PMW21-05 TTA-1DUP2
LO60B683 MW-85 PMW85-01 PMW$2-01 TB-083006
Phase Il DUP6
L0609049 PMW85-02
TW92-02 DR2-5 TW92-01
0609050
L DR2-1 '
1W92-03 1W92-05 PMW92-02 TB-083106
L0609052 TW92.04
LO609055 TW92-02 DR2-5 TW92-01
DR2-1
LO609057 1W92-63 IW92-05 PMW92-()2
1W92-04
L0609059 PMW85-02 1W92-02
L0609060 1W92-06 TW92-07
L0602061 IW§35-01 TW85-02 1WE85-04 TB-090606
L0609066 1W92-06
L0609098 TW-01 1W92-08 TB-090506

G-12°




TABLE G-1

SDG SUMMARY TABLE
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SDG |

Groundwater Samples

Quality Control Samples

Design Monitoring - October/November 2006

L0610200 IWi01-01A PMWI101-02A PMWI101-02B PMWI01-02B MS
IW101-018 PMWI101-02B MSD
PMW101-04A IW101-01C IW101-03B DMIDUP-1
L0610216 PMWI101-04B IW101-03A IW101-03C )
PMWI01-05A
IW101-04A PMW101-058 PMWI101-07B
L0610259 1W101-048 PMWIGI-07TA PMWICL-08A
IW10§-04C
IWi01-08A IW21-01A PMWI101-08B DMIDUP-2
TW101-08B MW-21 PMW21-03 IW101-08A MS
IW101-08C IW101-08A MSD
L0610309 MW-21 MS
MW-21 MSD
PMWI01-08B MS
PMWI1Q1-08B MSD
IW2i-01B IW21-03B w92-01
L061035
353 TW21-03A
DR2-1 IW92-05 1w92-07 DMIDUP-3
L0610399
IW92-03 DM1DUP-4
I'W85-04 PMW92-01 PMW92-05
L0610433 PMWE85-01 PMWG2-04
LO611101 PMW101-02A PMWI101-04A PMWI01-05A PMWI101-05A MS
PMW101-02B PMWI101-04B PMWI101-05A MSD
LO511102 IW101-01A IW101-0iC IW101-03B IW101-03A MS
IWi101-01B IW101-03A IW101-03A MSD
PMWI101-05B PMWI01-07B PMWI101-08A
LO611123 PMWI01-07A
L0611 124 1W101-03C IW10t-04B TW101-08A
IW101-04A IW101-04C IW101-08B
IW101-08C 1w21-01B TW21-03A DM2DUP-2
L0611148
TW21-01A
L0611149 MW-21 PMWI01-08B PMW21-03
RB-1
Lo6111
0611150 RB2
IW21-03B TW92-03 1W92-07 DM2DUP-3
Los11191 1W92-01 IW92-05
L0611192 DR2-1 PMW92-01 PMW92-05 DM2DUP-4
PMW85-01 PMWS2-04
L0611264 1W85-04




TABLE G-t
SDG SUMMARY TABLE
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SDG

Groundwater Samples

Quality Control Sarmples

EBT-1 Sampting Event - December 2006

PMWI101-01A -E-2

PMWI101-05A -E-2

PMWI101-06A -E-2

PMWI01-01A -E-2 MS

L0612076 PMWI101-01B -E-2 PMW101-05B -E-2 PMWIOI-01A -E-2 MSD
L0612077 IWI01-01A -E-2 IWI101-01C -E-2 IW101-02B -E-2 DUP4
IWI101-01B -E-2 IW101-02A -E-2
L0612078 PMWI101-02A -E-2 PMWIi01-03A -E-2 PMWI101-03B -E-2 TB-121106-E-2
PMW101-02B -E-2 DUP-8
LO612103 PMWI01-04A -E-2 PMWI01-08A -E-2 PMW21-05-E-2
PMWI101-04B -E-2 PMW101-08B -E-2
LO612104 IW101-02C -E-2 IW101-03B -E-2 IW101-03C -E-2 IW101-03C -E-2 MS
IW101-03A -E-2 IW101-03C -E-2 MSD
DR1-3-E-2 PMWI101-07A -E-2 PMWI101-07B -E-2 Trip Blank
L0612107 PMWI101-06B -E-2
MW-21-E-2 PMW21-02-E-2 PMW92-01 -E-2
10612154 PMW21-01-E-2
IW101-04A -E-2 IWI101-05A -E-2 IW101-05C -E-2 DUP-5
L0612160 IW101-04B -E-2 1W101-05B -E-2 [W101-06A -E-2
IW101-04C -E-2
L0§12161 DR2-1-E-2 PMW21-03-E-2 PMW2 1-04-E.—2 Trip Blank
MW.115-E-2 DUP-3
LO612201 PMWS2-03-E-2 PMW92-05-E-2 PMW92-06 -E-2 PMW02-05-E-2 MS
PMW92-05-E-2 MSD
DR2-5-E-2 PMW92-02-E-2 PMW92-04-E-2
L0612202 W2
L0612203 IW101-06B -E-2 IW101-07A -E-2 MW-10iB-E-2 Trip Blank
IW101-06C -E-2 IW101-07B -E-2 MW-101T-E-2
IW101-07C -E-2 IW101-08B -E-2 IW101-08C -E-2 DUP-6
10612229 TW101-08A -E-2
L0612230 TWI101-09A -E-2 IW101-09B -E-2 IW101-09C -E-2 IW101-09A -E-2 MS
IW101-09A -E-2 MSD
L0612231 MW-85-E-2 PMW85-01-E-2 PMW85-02-E-2 DUP-9
IW21-01B -E-2 ITW21-03A -E-2 IW21-03B -E-2 DUP-2
LO612274 IW21-02A -E-2 IW21-02A -E-2 MS
IW21-02A -E-2 MSD
L0612275 IW21-01A -E-2 1W21-02B -E-2 IW21-04A -E-2 DUP-1
10612295 IW21-05B -E-2 IW92-01.E-2 IW92-03-E-2
L0612296 IW21-04B -E-2 IW21-05A -E-2 IW092-02-E-2 Trip Blank
L0612336 IW92-04-E-2 IW92-07-E-2 IW92-08-E-2
1W92-05-E-2 TW92-06-E-2 Trip Blank
L0612368 DUP-7
L0612386 1W85-01-E-2 IW385-02-E-2 TW85-04-E-2 Trip Blank




TABLE G-1
SDG SUMMARY TABLE

341 513

SDG

Groundwater Samples

Quality Control Samples

EBT-2 Sampling Event - March 2007

L0703106

IW101-0tA -EBT-2

1W101-01C -EBT-2

IW101-02B -EBT-2

IW101-01B -EBT-2

IW101-02A -EBT-2

LO703107

PMWI10i-01A -EBT-2

PMWI101-05A -EBT-2

PMW101-05B -EBT-2

DUP-6

PMWI01-01B -EBT-2

LO703136

PMWI101-02A -EBT-2

PMWI101-03A -EBT-2

PMW101-03B -EBT-2

PMW101-02B -EBT-2

L0703140

IW101-02C -EBT-2

PMWI101-04A -EBT-2

PMWI101-07A -EBT-2

TB-032007-EBT-2

IWE01-03A -EBT-2

PMWI101-04B -EBT-2

PMWI01-07B -EBT-2

DUP-7

IW101-03B -EBT-2

PMWI101-06A -EBT-2

PMWI101-08A -EBT-2

RBI-EBT-2

MW-101B-EBT-2

PMW101-06B -EBT-2

PMWI01-08B -EBT-2

PMWI101-07A -EBT-2 MS

MW-101T-EBT-2

PMW101-07A -EBT-2 MSD

L0703180

DR1-3-EBT-2

IW101-09A -EBT-2

PMW21-02-EBT-2

TB-033007-EBT-2

IWi01-03C -EBT-2

IWi01-698 -EBT-2

PMW21-03-EBT-2

DUP-2

1W101-07A -EBT-2

MW-115-EBT-2

PMW21-04-EBT-2

MW-21-EBT-2 MS

IWi01-07B -EBT-2

MW-21-EBT-2

PMW21-05-EBT-2

MW-21-EBT-2 MSD

IW101-07C -EBT-2

PMW21-01-EBT-2

L0O703230

DR2-1-EBT-2

IW21-01A -EBT-2

PMW92-0] -EBT-2

TB-032907-EBT-2

10703233

L0703246

IW101-04A -EBT-2 1W21-01B -EBT-2 PMW92-02-EBT-2 DUP-3
IW101-04B -EBT-2 1W21-03A -EBT-2 PMW92-03-EBT-2

IW101-04C -EBT-2 IW21-03B -EBT-2

1W101-09C -EBT-2

TWI10L-04A -EBT-2 DUP-3
IW101-05A -EBT-2 IW101-06B -EBT-2 1W21-04B -EBT-2 TB-032807-EBT-2
IW101-05B -EBT-2 IW101-06C -EBT-2 PMW92-04-EBT-2 DUP-1
IW101-05C -EBT-2 [W21-02A -EBT-2 PMW92-05-EBT-2 DUP-8

IW101-06A -EBT-2

IW21-02B -EBT-2

IW101-06A -EBT-2 MS

IW101-06A -EBT-2 MSD

IW21-02B -EBT-2 M3

IW21-02B -EBT-2 MSD

L0703276

IW-0]-EBT-2

IW21-04A -EBT-2

IW92-01-EBT-2

TB-032707-EBT-2

IW101-08A -EBT-2

IW21-05A -EBT-2

MW-85-EBT-2

DUP-4

IW101-08B -EBT-2

IW21-05B -EBT-2

PMW92-06 -EBT-2

IW101-08C -EBT-2

L0703310

DR2-5-EBT-2 IW92-04-EBT-2 PMW85-04-EBT-2 TB-032607-EBT-2
IW85-01-EBT-2 IW92-08-EBT-2 PMW85-05-EBT-2 RB2-EBT-2
IW92-03-EBT-2 PMW85-01-EBT-2 DUP-5

DUP-9

IW92-03-EBT-2 MS

IW92-03-EBT-2 MSD

L0703346

IW85-02-EBT-2 TW92-02-EBT-2 IW92-07-EBT-2 TB-032307-EBT-2
IW85-05-EBT-2 IW92-05-EBT-2 TW92-06-EBT-2
IW385-06-EBT-2




TABLE G-1

SDG SUMMARY TABLE
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SDG |

Groundwater Samples

Quality Control Samples

EBT-3 Sampling Event - May/June 2007

IW101-018 -EBT-3 PMWI101-02A -EBT-3 MW-85-EBT-3 TB-052907-EBT-3
LO705656 IW101-01C -EBT-3 PMWI101-02B -EBT-3 DR2-1-EBT-3

IW101-02A -EBT-3 PMW101-03B -EBT-3 DR2-5-EBT-3

IW101-02B -EBT-3

IW101-02C -EBT-3 PMW101-03A -EBT-3 PMW92-04-EBT-3 TB-053007-EBT-3
L0705683 IWi01-03A -EBT-3 PMW92-01 -EBT-3 MW-101T-EBT-3 DUP-7

PMWI10L-01A -EBT-3

PMW92-02-EBT-3

MW-101B-EBT-3

IW101-02C -EBT-3 MS

PMWI01-01B -EBT-3

PMW92-03-EBT-3

IW-01-EBT-3

1W101-02C -EBT-3 MSD

PMWI01-04A -EBT-3

PMWI101-06B -EBT-3

PMW92.05-EBT-3

TB-053107-EBT-3

PMW101-04B -EBT-3

PMW101-07A -EBT-3

PMW92-06 -EBT-3

DUP-9

LO706016 PMWI101-05A -EBT-3

PMW101-07B -EBT-3

PMW85-04-EBT-3

* PMW101-05B -EBT-3

PMW101-08B -EBT-3

PMW85-05-EBT-3

PMWI101-06A -EBT-3

IWI101-01A -EBT-3 IW92-01-EBT-3 PMW101-08A -EBT-3 TB-060107-EBT-3
IW101-038B -EBT-3 IW85-01-EBT-3 PMW85-01-EBT-3 DUP-3
IW101-03C -EBT-3 IW85-02-EBT-3 DR1-3-EBT-3 DUP-4
DUP-8
LO706043 RBI.EBT3
RB2-EBT-3
DR1-3-EBT-3 M$§
DRI1-3-EBT-3 MSD
PMW21-01-EBT-3 TW101-04A -EBT-3 I'wW101-07B -EBT-3 TB-060407-EBT-3
PMW21-02-EBT-3 TW101-04B -EBT-3 IW101-07C -EBT-3 IW101-07C -EBT-3 MS
LO706073 PMW21-03-EBT-3 TW101-04C -EBT-3 IW101-08A -EBT-3 IW101-07C -EBT-3 MSD
PMW21-04-EBT-3 IW101-07A -EBT-3 IW83-05-EBT-3
MW-21-EBT-3
IW21-01A -EBT-3 TW101-05A -EBT-3 IW101-088 -EBT-3 TB-060507-EBT-3
L0706104 IW21-01B -EBT-3 IW101-05B -EBT-3 IW101-08C -EBT-3 DUP-1
PMW21-05-EBT-3 IW101-05C -EBT-3 IW101-09A -EBT-3 DUP-5

MW-115-EBT-3

IW101-06A -EBT-3

[W21-02A -EBT-3

TwW21-04B -EBT-3

- IW101-09B -EBT-3

TB-060607-EBT-3

IWw21-02B -EBT-3

IW21-05A -EBT-3

IW101-09C -EBT-3

DUP-2

L0706151 IW2i-03A -EBT-3

1W21-05B -EBT-3

1W52-03-EBT-3

IW21-03B -EBT-3 MS

IW21-03B -EBT-3

IW101-06B -EBT-3

IW85-06-EBT-3

1W21-03B -EBT-3 MSD

IW21-04A -EBT-3

IW101-06C -EBT-3

iw92-02-EBT-3

IW92-05-EBT-3

TW92-07-EBT-3

TB-060707-EBT-3

LO706201 IW92-04-EBT-3

IW92-06-EBT-3

IW92-08-EBT-3

DUP-6

IW92-08-EBT-3 MS

I1W92-08-EBT-3 MSD
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SDG

Groundwater Samples

Quality Control Samples

EBT-4 Sampling Event - September 2007

IW101-01A -EBT-4

[WI101-08B -EBT-4

PMW85-04-EBT-4

TB-091007-EBT-4

LO709182 IW101-01B -EBi-4 [W101-08C -EBT-4 PMW85-05-EBT-4 DUP-3
IWi01-08A -EBT-4 PMW85-01-EBT-4 DUP-5
IW101-01C -EBT-4 IW101-06B -EBT-4 PMW92-06 -EBT-4 TB-091107-EBT-4
LO709237 IWI101-02A -EBT-4 [Wi01-06C -EBT-4 MW-85-EBT-4
IWI01-05A -EBT-4 PMW92-04-EBT-4 MW-101T-EBT-4
IW101-06A -EBT-4 PMW92-05-EBT-4 MW-101B-EBT-4
IW101-02B -EBT-4 IW101-03C -EBT-4 PMW92-01 -EBT-4 TB-091207-EBT-4
IW101-02C -EBT-4 IW101-04A -EBT-4 PMW92-02-EBT-4 DUP-4
L0709280 1W101-03A -EBT-4 IW101-05B -EBT-4 PMW52-03-EBT-4 DUP-8
IW101-03B -ERT-4 IW101-05C -EBT-4 DR2-1-EBT-4 IW101-03A -EBT-4 M§S
IW101-03A -EBT-4 M3D
IW101-07A -EBT-4 IW101-09B -EBT-4 PMW101-01B -EBT-4 TB-091307-EBT-4
10709322 IW101-07B -EBT-4 IW35-01-EBT-4 PMWI101-02A -EBT-4 RBi-EBT-4
IW101-07C -EBT-4 IW85-06-EBT-4 PMWI01-02B -EBT-4 IW101-07A -EBT-4 MS
IW101-09A -EBT-4 PMWI101-01A -EBT-4 DR2-5-EBT-4 IW101-07A -EBT-4 MSD
IW21-01A -EBT-4 IW101-09C -EBT-4 1W85-02-EBT-4 TB-091407-EBT4
L0709346 IW101-04B -EBT-4 IW92-06-EBT-4 1W85-05-EBT-4 DUP-7
1W101-04C -EBT-4 IW92-07-EBT-4 IW-01-EBT-4 IW-01-EBT-4 MS
IW-01-EBT-4 MSD
PMWZ&5-04-EBT-4 PMWI101-03A -EBT-4 PMWI]01-04B -EBT-4 TB-091707-EBT-4
10709399 PMW3g5-05-EBT-4 PMWI01-03B -EBT4 PMW101-05A -EBT-4 DUP-6
IW92-05-EBT-4 PMWI01-04A -EBT-4 PMWI101-05B -EBT-4 PMWI10!-05B -EBT4 M$
TW92-08-EBT-4 . PMWI101-05B -EBT-4 MSD
. PMW21-01-EBT-4 IW92-03-EBT-4 PMWI101-06B -EBT-4 TB-091807-EBT-4
PMW21-02-EBT-4 1W92-04-EBT-4 PMW101-07A -EBT4
L0709422 PMW21-04-EBT-4 IW92-05-EBT-4 PMWI101-07B -EBT-4
PMW21-05-EBT-4 PMWI101-06A -EBT-4 PMWI101-08A -EBT-4
MW-21-EBT-4
. 1W21-01B -EBT-4 PMW?21-03-EBT-4 W92-02-EBT-4 TB-091907-EBT-4
L0709471 IW21-04A -EBT-4 MW-115-EBT-4 PMW101-08B-EBT-4 DUP-2
1W21-04B -EBT-4 IW92-01-EBT-4 DRI1-3-EBT-4 DUP-9
IW21-02A -EBT-4 IW21-03A -EBT-4 IW21-05A -EBT-4 TB-092007-EBT-4
IW21-02B -EBT-4 IW21-03B -EBT-4 IW21-05B -EBT-4 RB2-EBT-4
LO709530 DUP-1

IW21-02B -EBT-4 M§

IW21-02B -EBT-4 MSD

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

8260B

SDG: LO608210, L0608253, L0608292, L.0608509, LO608510, 1.0608515, .0608517, L0608552,
LO608553, L.O608554, LLO608581, L0608582, 10608599, L0608627, L0608649, L.0608650,
L0OG08682, 1.0608683, 10609050, L0609052, L0609060, LO609061, 0609098

PROJECT: e2m, Memphis Defense Depot

LABORATORY: Kemron Environmental Services, Marietta, OH

SAMPLE MATRIX: 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 8260B

SAMPLE NO.: Method 82608

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, 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
111 validation of all chains of custody, calibrations and QC forms referencing the QC limits in the above
documents.

e2mVOAL1106 Page 1 of 10

016
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I. DELIVERABLES

A. All deliverables were prescnt as specified in the Statement of Work (SOW), SW-846, or in the project
contract.

Yes No X

This is a Level 11T 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.
LO608212: Missing VOA hardcopy; validation performed from pdf.

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.

L0608599: IW101-06A was not received but on the chain of custody
LO608515: Narrative states, “One of the 8260 vials of fraction IW101-01B 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 2°C 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.
Il. 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
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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).

Yes X

No

HL INSTRUMENT CALIBRATION - GC/MS

A. Initial Ca

1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all

libration

analyses met the contract criteria of >0.05 or > 0.01 for poor performers.

Yes X

No NA

See the table below for details.

IIG’AKLI B'itel

ITahISample]:
1-3

G
U

QualifiersyAdded

LO609098 | 8/25/06 14:22 All in control None
LOB0206B1 | 8/25/06 14:22 1-4, 1RE All in control None
LO609060 | 8/25/06 14:22 1-2, 1RE All in control None
LOB0B627 | 8/25/06 14:22 1-9, 2RE, 4RE All in control None
LO608B50 | 8/25/06 14:22 1 All in control None
LO608599 | 8/25/06 14:22 | 1-3, 6-10, 2RE, 3RE, 6RE, Allin control None
8RE

8/25/06 1422 1-4, 3RE All in control None
{.0608649 | 8/25/06 14:22 ALL All in control None
LOB08253 | 8/10/06 12:30 ALL All in control None
LOB08212 | 8/10/06 12:30 All All in control None
LOBO90B5 | 8/25/06 14.22 All All in control None
LO6B08292 | 8/10/06 12:30 All All in control None

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 X

No NA

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

WETe met.

Yes X No NA

The CCVs were analyzed at the proper frequency.

2. The percent difference (%D) limits of + 25% were met.

Yes

No X

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.

e2mVOA1106
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SOG CCV|D3tE HABISAampielt Analvte Fﬁq Fﬁl?! Qualifiers
|“l“ H outligespfoutliers Added
L0609061 9/9/06 8:02 -4 All in control None
LO609060 9/10/06 9:42 2 RE All in control None
LOB0B627 9/1/06 8.55 1-4.9 All in control None
9/8/06 802 4RE All in control None
L0O608599 8/30/06 10:59 1,2,3,6,8,10 All in control None
8/31/06 9:26 2,3,6,8 (Res) All in control . None
9/1/06 8:55 7,9 All in control None
Dichlorediflucromethane 34 None, ND
Dichlorediflugromethane 34 Noneg, ND
Dichlorcdiflucromethane 28 None, ND
Dichlorodifluoromethane 271 None, ND
LOB08581 8/26/06 10:55 6RE Dichloredifluoromethane 274 None, ND
1.0609050 9/8/06 7:51 1RE Dichlorodiflucromethane 271 None, ND
9/8/06 8:02 3RE All in control None
Dichloredifluoromethane 27.4 None, ND
LO608253 8/12/06 11.59 1,237 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
10608212 8/10/06 15:01 All Allin control None
L0608292 8/14/06 9:55 1-9 All in control None
8/15/06 8:42 1RE,2RE Carbon Tetrachloride 26.3 None, ND

IV. GC/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.

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,
Yes X No

NA

VL. 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_ 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.
Yes X No

8260B: There are 97 ficld 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 limits.
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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
recoverics 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 arc added. Only one result
has been qualificd due to an elevated recovery, and one result qualified due to a low recovery.

8260B {L0608253| IwW21-03B 4 Bromeodichloromethane 132/126/0K None, ND
1,2 Dichloroethane 133/0K/0K JS133
Tetrachloroethene OK/58.6/0K JS58
LOB08510| PMW101-01A 1 Tetrachloroethene 2.82/0K/OK | None, result > 4x
spike {evel
LO608581] PMW101-06B 1 Chloromethane OK/132/0K None, ND
LOG08599 MW-1018 3 Tetrachloroethene -117/-183/CK | None, result > 4x
spike level
MW-101B 3 {for all the All in control None
reruns)
L0O608649| IW101-09A 5 bromodichloromethane 125M127/0K None, ND

A. The MSD relative percent differences (RPD) were within the defined contract limits.
Yes X__ No NA

See the above table. No qualifiers are added unless the recovery is also out of limits.

A. The MS/MSD were client samples.
Yes X No NA

VIII. LABORATORY CONTROL SAMPLE
A. 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
e | Dompkd G| ool M

Batch QualificrsIN
WG220735

L0608517 1RE, SRE Acetone None, ND
2-Butanone 156/150/0K None, ND

LO608515 2RE,3RE ARE wWGE220735 Acetone 196/183/0K JL196 detections
2-Butanone 156/150/0K None, ND
LO608553 1-3 WG220789 Chloromethane 132 None, ND
L0608210 4RE WG219826 Acetone 147/151/0K None, ND
2-Butanone 149/151/0K None, ND
LO608552 3 WG220789 Chloromethane 132 None, ND
L0608052 1RE,2RE WG221777 2-Butanone OK/138/0K None, ND
L0608581 1,4-6 WG220789 Chloromethane 132 None, ND
WG220861 Chloromethane 147/138/0K None, ND
Vinyl chloride 142/135/0K None, ND
10608582 1EB, 2TB WG220789 Chleromethane 132 None, ND
L0609050 1RE WG221777 2-Butanone OK/M38/0K None, ND
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L0608554 1,2 WG220789 Chloromethane 132 None, ND

1RE,2RE WG220861 Chloromethane 147/138/0K None, ND

Vinyl chloride 142/135/0K None, ND

L0608253 9RE wWG219910 Bromidichloromethane 126 Ncne, ND

L0608292 1RE,2RE WwG219910 Bromidichloromethane 126 None, ND
1X. 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 i

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 10x the method blank
(corrected for dilution), the result is qualificd 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

18 5x.

[ 08 | lebEmpd | GEeh [ Trphickad | Redb | Qe |
L0B08627 1-4.9 WG221315 1,2,3-Trichlorobenzene .166F None, ND
Hexachlorobutadiene 401 None, ND
L0608650 1 WG221419 Methylene Chloride 488F None, ND
LOB08649 3,4,8,9,10,11 wG221419 Methylene chloride AB8BF UB0.488 detects
LO608599 7.9 WG221315 1,2,3 Trichlorobenzene .166F None, ND
Hexachlorobutadiene 401 None, ND
L0808517 1RE, 5RE 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 UBO0.408 detects
Naphthalene 404F None, ND
i.0608515 2RE,3REARE 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 UB0.408 detects
Naphthalene AD4F None, ND
L0608552 1,5 wWG220725 1,2,3 Trichlorobenzene 241F None, ND
1.2.4 Trichlorobenzene 213F None, ND
Methylene Chloride 408F UB0.408 detects
Naphthalene A04F None, ND
L0609052 1RE,2RE WG221777 Methylene Chloride .508F UB0.508 detects
LO60S050 1RE WG221777 Methylene Chloride .508F UB0.508 detects
L0608509 1,2 WG220725 1,2,3 Trichlorobenzene 241F None, ND
1,2,4 Trichlorobenzene 213F None, ND
Methylene Chloride A08F UBO0.408 detects
Naphthalene A04F None, ND
L0608510 1.4 WGE220725 1,2,3 Trichlorobenzene 241F None, ND
1,2,4 Trichlorobenzene 213F None, ND
Methylene Chloride A408F None, ND
Naphthalene A04F None, ND
L 0608682 1,2 WG221419 Methylene Chloride ABBF UBO0.488 detects
LOB0B253 9RE WG218910 Methylene Chloride 315 None, ND
10608292 1RE,2RE WG219910 Methylene Chloride 2315 None, ND
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C. If Field Blanks were identified, no blank contamination was found.

Yes  No

Altogether there were fourteen (14) trip blanks, 1 rinse blank and 2 equipment blanks. A few qualificrs are
added to samples in the same manner as is done with method blanks.

55850 #5 | SamplellDE | Labl Sample ID, Analyte s . Results | |4 EQualifiers
L0B08210 TB 080806 L0608210-06 Methylene chloride 663F None, ND
Acetone 3.32F UTB3.32 detects
L0608253 | RB-PHASE 1 L0608253-10 None None
LOB08253 TB-080906 L0O608253-07 Methylene chloride A3F None, ND
Acetone 2.76F None, ND
L0608292 TB-081006 L0608292-04 Methylene chloride 596F None, ND
LOB08509 TB-082106 L0608509-02 Methylene chloride 1.20F None, ND
L0608515 TB-082206 L0608515-05 Methylene chloride .935F None, UB from MB
LO608552 TB-082306 LOB08552-05 Acetone 4.31F None, ND
Methylene Chloride 1.19F None, UB from MB
L0O608582 | EB-1Phase i LO608582-01 Acetone 4 40F None, UB from TB
L0O608582 TB-082406 L0608582-07 Acetone 4.12F UTB4.12 Detects
Methylene chioride 982F UTB0.982 Detects
L0608599 TB-082506 L0608599-10 Methylene chloride 528F None, ND
L0608627 TB-082806 L0O608627-09 Methylene chloride 257F UTB# detects
L0608649 EB-2 Phase Il L.0608649-01 None None
LO608649 TB-0829806 L0608649-11 1,2,3-Trichlorobenzene .128F None, ND
Hexachlorobutadiene .285F None, ND
Methylene chloride B47F |UTB0.347 detects not
qual from MB
LO608682 TB-083006 L0808682-05 Chloroform .188F MNone, detects > 5x
Methylene chloride .892F None, ND
L0B09052 TB-083106 L0609052-05 Methylene chloride J733F None, detects UB
from MB
LOB09061 TB-090606 L0O609061-04 Toluene 272F UTB0.272 detects
Methylene chloride A58F None, ND
LO609098 TB-090506 L0602098-03 Methylene chlonde A05F None, ND

X.FIELD QC

If Field duplicates were identifted, 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 ficld duplicates as these are evaluated for the 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 1 DUP1 appears to have been reported as sample TTA-1-DUP1,
and the sample Phase 1 DUP2 appears to have been reported as sample TTA-1-DUP2. We have made that
assumption in the table shown below. All are in control.

8260B\5030B | LOB0B210 | TTA-1-DUP1 2 | Mw21 OK
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8260B'5030B L0608292 | TTA-1DUP2 5 IW21-04A OK
8260B\50308 LO608515 | Phase Il DUP1 4 W101-01C OK
8260B\50308 L0B08517 | Phase Il DUP2 5 PMW101-04A OK
8260B\50308 L0608553 | Phase Il DUP3 3 W101-03B OK
8260B\5030B L0608582 | Phase Il DUP4 6 IW101-04C OK
8260BY50308 LOB08599 | Phase If DUPS 8 MW101-T OK
8260B\5030B L0O608599 | Phase Il DUP7 9 PMW101-07A OK
8260850308 L0608627 | Phase Il DUPS 8 iW101-06B OK
8260B\50308 L0608682 | Phase Il DUP6 4 MW-85 OK

XI. SYSTEM PERFORMANCE
A. The RICs, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.
Yes___ No_ NA_X

Not part of this review level

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

Yes X No NA

XIL. TCL COMPOUNDS

941 523

A. The identification is accurate and all retention times, library spectra and reconstructed ion chromatograms

(RIC) were evaluated for all detected compounds.

Yes No NA X

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 NA X

Not part of this review level

XIIL. 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:

Chain of Custedy/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.
L0608212: 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: IW101-06A was not received but on the chain of custody
L0608515: Narrative statcs, “Onc of the 8260 vials of fraction IW101-01B was received broken. There was
sufficient volume remaining,”

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

4

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.

Sample Condition

Cooler temperature was in many cases below 2°C 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.

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:

8260B: All surrogates are in control.

Matrix Spikes:

8260B: 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 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 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 10x 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, 1 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 cthene by EPA SOP RSK-175, Metabolic acids
(volatile fatty acids, or VFA) by Laboratory SOP 830-MBA (HPLC Direct Injection)

RSK-175: L0608210, L0608253, 0608292, LO608509, LO608S10, LO608515, 1.0608517, L0608552,
L0608553, L0O608554, LO608581, 0608582, LO608599, LO608627, 10608649, LO608650,
L0608682, LO608683, LO66I0S5S, 1.0609057, LO609060, LO609061, L.0609098

Metabolic acids: L0608210, L0608253, L0608292, 10608509, 1.0608510, 1.0608515, L0608517,
-L0608552, 10608553, L0608554, 10608581, LO608582, L0608599, L.O608627,
L0608649, 10608650, 1.0608682. L.0608683, LO609055, L0609057, LO609060,
L0605061, LO609098

PROJECT: e2m, Mcmphis Defense Depot

LABORATORY: Kemron Environmental Services, Marietta, OH

SAMPLE MATRIX: Water

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

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

175 - 98 waters (including ! 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 Enterprises

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 Level I 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 in the project
contract.

Yes  No_ X
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 IlI Report.

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

Please sce the notes above under Deliverables.

HI. 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 CFR 136) 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 project maaga 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 1 of 3 RSK received
broken.

L0609055: Sample Receipt form is incomplete for cooler 0081, only answering three of the questions.
L0608599: IW101-06A was not received but on the chain of custody. MW 101-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: IWI01-06A 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.

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.

B. Samples were received at the proper temperature and preservation.
Yes X 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 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 coetficient (r) greater than 0.99, per SW-846, Method 8000B.
Yes X No

E. %D’s for Continuing Calibration Factors and retention times (RT) were within the 25% Limits.
Yes No X
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All CCVs met method and validation limits with the exception of those for RSK-175, carbon dioxide

941 529

analyte. There is a general tendency for this compound to be out of acceptance limits. Qualificrs 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 ‘¢’ field designates the closing

calibration.
L | outliers Added
LO609057 | 9/12/06 10:59 X Carbon Dioxide 27.7 From close
89/12/06 12:10 X Carbon Dioxide 50.3 JC50.3
10609055 89/12/06 8:31 1-4 X Carbon Dioxide 52.4 JC50.4
9/12/06 10:59 X Carbon Dioxide 277 From open
9/12/06 10:59 4RE X Carbon Dioxide 27.7 JC27.7
LOGO8B517 | 8/29/06 12:12 1 X Carbon Dioxide 29.4 From Close
8§/29/06 14:11 X Carbon Dioxide 35.4 JC35.4
8/29/06 14:11 2-5 X Carbon Dioxide 354 From Close
8/29/06 15:40 X Carbon Dioxide 439 JC43.9
8/31/06 12°39 | 1RE,3RE,5RE | X Carbon Dioxide 271.7 From Close
8/31/06 15:03 X Carhon Dioxide 39.2 JC39.2
LOB0BS15 | 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
LO608599 | 8/31/06 15:03 1 X Carbon Dioxide 39.2 From Close
8/31/06 17:44 X Carbon Dioxide 51.1 JC51.1
9/1/08 9:15 2,3 X Carbon Dioxide OK None
9/1/06 11:34 X Carbon Dioxide 50.0 JC50
8 1.06 11:34 7-9 X Carhon Dioxide 50.0 From Close
9/1/06 12:58 X Carbon Dioxide 58.4 JC58.4
9/8/06 14:59 8RE,9RE X Carbon Dioxide OK None
9/8/06 16:32 X Carbon Dioxide 33.2 JC33.2
LO608650 9/7/06 1427 1 X Carbon Dioxide 50.4 From Close
9/7/06 16:30 X Carbon Dioxide 507 JC50.7
LO608627 9/1/06 11:34 1 X Carbon Dioxide 50.0 From Close
9/1/06 12:58 X 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 X Carbon Dioxide 258 From Open
9/1/06 15:11 7.8 X Carbon Dioxide 25.8 JC25.8
9/1/06 16:36 X Carbon Dioxide QK None
9/6/06 13:.03 1RE.6RE X Carbon Dioxide OK None
9/6/06 15:36 X Carbon Dioxide QK Nene
10608553 | 8/29/06 16:57 1-3 X Carbon Dioxide 27.2 From Close
8/20/06 18:07 X 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
LO608683 9/8/06 16:32 1-4 X Carbon Dioxide 33.2 From Close
9/8/06 18:11 X Carbon Dioxide 457 JC45.7
LO608552 | 8/29/06 15:40 1-4 X Carbon Dioxide 43.9 JC43.9
8§29/06 16:57 X Carbon Dicxide 27.2 From Open
LO608210 | 8/21/06 14:47 1-3 X Carbon Dioxide 25.6 From Close
8/21/06 15:47 X Carbon Dioxide 268.3 JC26.3
8/21/06 15:47 45 X Carbon Dioxide 26.3 From Close
8/21/06 16:44 X Carbon Dioxide 30.8 JC30.8
LO608253 | 8/21/06 15:47 1 X Carbon Dioxide 26.3 From Close
8/21/06 16:44 X Carbon Dioxide 30.8 JC30.8
8/21/06 16:44 2-6 X Carbon Dioxide 30.8 From Close
8/21/06 17:40 X Carbon Dioxide 53.6 JC53.6
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SDG CCV Date Lab Sample c Resuits %D Qualifiers
# outliers Added
8/21/06 17:40 8 Carbon Dioxide 53.6 JC53.6
8/21/06 18:36 X Carben Dioxide 42.0 From Open
8/21/06 18:36 9 Carbon Dioxide 42.0 From Close
8/21/06 19:18 X Carbon Dioxide 486 JC48.6
8/22/06 11:15 10 Carbon Dioxide OK From Close
8/22/06 13:25 X Carbon Dioxide 46.3 JC46.3
LO608682 9/7/06 14:27 1,2 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 Carbon Dioxide 33.2 From Close
9/8/06 18:11 X Carbon Dioxide 457 JC45.7
£ 0609060 ALL IN CONTROL None
L 0609061 9/13/06 13:46 1-3 Carbon Dioxide OK None
9/13/06 15:06 X Carbon Dioxide 41.0 JC41.0
9/14/06 12:12 1RE ALL IN CONTROL OK None
9/14/06 14:23 X | ALL IN CONTROL OK None
L0609098 | 9/13/06 13:46 1-2 Carbon Dioxide OK None
9/13/06 15:06 X Carbon Dioxide 41.0 JC41.0
9/14/06 12:12 1RE ALL IN CONTROL OK None
9/14/06 14:23 X | ALL IN CONTROL OK None
L.0608510 | 8/28/06 16:41 1-4 Carbon Dioxide 33.2 JC33.2
8/28/06 17:37 X Carbon Dioxide OK From Open
LO608554 | 8/29/06 16:57 1,2 Carbon Dioxide 27 From Close
8/29/06 18:07 X Carbon Dioxide 80.2 JCB0.2
L0608509 ALL IN CONTROL OK None
X | ALL IN CONTROL OK None
L0608649 9/1/06 15:11 2 Carbon Dioxide 258 JC25.8
9/1/06 16:36 X Carbon Dioxide OK None
9/6/06 15:35 1,3-5 Carbon Dioxide OK None
9/6/06 16:57 X Carbon Dioxide 48.9 JC48.9
9/7/06 14:27 10 Carbon Dioxide 50.4 From Close
9/7/06 16:30 X Carbon Dioxide 50.7 JC50.7
L0608582 | 8/31/06 15:03 1-6 Carbon Dioxide 39.2 From Close
8/31/06 17:44 X Carbon Dioxide 51.1 JC51.1
LO608581 | 8/29/06 18:07 1 Carbon Dioxide 30.2 From Close
8/29/08 18:17 X Carbon Dioxide 41.3 JC41.3
8/27/06 15:03 4-6 Carbon Dioxide 39.2 From Close
8/27/06 17:44 X Carbon Dioxide 51.1 JC51.1
9/1/06 9:15 5RE Carbon Dioxide OK None
9/1/06 11:34 X Carbon Dioxide 50.0 JC50.0
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.
Yes X No

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

Yes

No X

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.

e2mGC1106
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L0609057 1-4 WG222022 Methane 255 UB#
L0609055 14 WG222022 Methane 255 UB#
4RE WG222175 + Methane 283 UB#
L0608210 1-5 WG220393 Methane 297 UB# < 5x
L0608253 1-4, 8,9 WG220393 Methane 297 UB# < 5x
L0608292 2 W(G220393 Methane 297 UB# < 5x
L0609060 1,2 WG222175 Methane 283 UB#
L0609061 1-3 WG222175 Methane 283 UB#
1.0609098 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
1f ficld blanks were identified, no blank contamination was found.
Yes No X 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 11 | L0603582-01 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-1 Phase Il | L0608582-01 Dioxide
L0608649 | EB-2 Phase II | L0608649-01 None 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 are 5 MS/MSDs
Metabolic acids: There are 5 MS/MSDs.
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 No X

€2mGC1106 Page 6 of 13
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See the table below.

Metabolic acids:

341 532

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 qualificd since the bias would not interfere with
the ability to detect the analtye. In onc 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

obscrved.

RSK-175:

The table below shows the outliers observed. We note that in the data associated with MW-101B, 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 # 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 ar¢ added.
it Sl
D)
830- |L0608253] IW21-03B Propionic Acid 140/0K/31.4 None, ND
MBA
LO608510| PMWI101-01A Pyruvic Acid 41.3/42/2/0K JS841.3
Lactic Acid OK/133/0K None, ND
Acetic Acid OK/139/0K None, ND
L0608581| PMWI101-06B Pyruvic Acid OK/142/0K None, ND
Lactic Acid 153/164/0K None, ND
Acetic Acid 374/372/0K None, ND
L0608599] MW-101B Pyruvic Acid 132/133/0K None, ND
N Lactic Acid 146/148/0K None, ND
Acetic Acid 147/146/0K None, ND
L0608649| 1WI101-09A Pyruvic Acid 159/154/0K None, ND
Lactic Acid 156/153/0K None, ND
Acetic Acid 326/314/0K None, ND
RSK17 [L0608253( [wW21-03B Carbon Dioxide OK/156/0K | None, sample > 4x
5 spike
L0O608510| PMW101-01A Carbon Dioxide 46.4/184/0K | None, sample > 4x
spike
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L0608581 | PMWI101-06B Carbon Dioxidc 27.5/0K/OK | None, sample > 4x
spike
L0608599| MW-10IB Methane 38.5/0K/OK JS38.5
Ethene 39.2/0K/OK JS39.2
Ethane 39.0/0K/OK JS39.0
L0608649| IWI101-09A Carbon Dioxide 166/177/0K | None, sample > 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

VIL. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/L.CSD) 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
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 JL.37.9D40.6 for associated
samples, where the D40.6 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

VIIL. 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 Ne X_NA X

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 GC analysis, but if they arc
used, SW-846 stipulates that they mect the same recovery requirements as those specified for GCMS
methods. .

Yes No NA X

RSK-175; Internal standards are not used for this analysis.
Metabolic acids: Internal standards are not used for this analysis,

IX. FIELD QC

If Field Duplicates or Performance Check Compounds were identified, they met the RPD or %
recovery criteria for the project.

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 1 DUP1 appears to have been reported as sample TTA-1-
DUPI, and the sample Phase 1 DUP2 appears to have been reported as sample TTA-1-DUP2. We have
made that assumption in the table shown below. All are in control.

$30.MBA | LOGOSST | PhaseIDUPL | 4 [wioloic | OK
830-MBA i060351 Phase 1l DUP2 5 | PMWIO0I-04A OK
830-MBA 1060855 Phase I DUP3 3 |IW101-03B OK
830-MBA ioe‘osss Phase Il DUP4 6 | IW101-04C OK
830-MBA i060859 Phase 11 DUP5 g | MW-101T OK
830-MBA ?.,060859 Phase 1l DUP7 9 | PMWIOI-07A OK
830-MBA 9L060862 Phase 11 DUPS g | IWI01-06B OK
830-MBA 1060868 Phase Il DUPG i | MwW8s OK
830-MBA i060821 TTA-1-DUPI 2 | Mw2D? OK
830-MBA 2060829 TTA-1-DUP2 5 | IW21-04A7 OK
RSK175%5021 i060851 Phase 1l DUP1 4 | IW101-01C OK
RSK175%5021 i060851 Phase 1l DUP2 5 | PMWIOI-04A OK
RSK175\5021 1060855 Phase 1l DUP3 3 | IWI0103B OK
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RSK175\5021 i060858 Phase 11 DUP4 IW101-04C 0K
RSK175\5021 i060859 Phase II DUPS5 MWI101-T OK
RSK175\5021 E[)4060859 Phase Il DUP7 PMW101-07A OK
RSK175\5021 3060862 Phase Il DUPS IW101-06B ‘OK
RSK175\5021 1060868 Phase 11 DUP6 MW-85 OK
RSK175\5021 306082 1 | TTA-1-DUP1 MW-217 OK
RSK175\5021 3060829 TTA-1-DUP2 IW21-04A7 OK
2

X. COMPOUND IDENTIFICATION

941 535

A. All raw data chromatograms and data system printouts were cvaluated for all detected compounds and
the identification is accurate.
Yes No NA X

Not applicable to this level of data validation.

B. Retention time limits or peak pattern identifications are met.
Yes No NA_ X

Not applicable to this level of data validation.

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 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 chromatograms and general system performance were acceptable for all instruments and analytical
systems. :
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Yes No NA X

Not applicable to this level of data validation.

XIL 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. The following is noted:

Chain of Custody and Deliverables:

This is a Level 11l 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 analysis.

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.

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 0081, only answering three of the questions.
L0608599: TW101-06A was not received but on the chain of custody. MW 101-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: IW101-06A 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.

e2mGC1106 Page 11 of 13
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1.0608682: 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.

Continuing 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 # 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 JL.37.9D40.6 for associated
samples, where the D40.6 reflects the out of limits RPD resulting from the fact that the L.CS is out of control
but the LCS is in control. This result impacts only one sample.

MS/MSD Recoveries:

RSK-175: There are 5 MS/MSDs
Metabolic acids: There are 5 MS/MSDs.
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-175:

The table within the report shows the outliers observed. We note that in the data associated with MW-
101B, 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
e2mGC! 106 Page 12 of 13
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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 1 DUP1 appears to have been reported as sample TTA-1-
DUPI, and the sample Phase 1 DUP2 appears to have been reported as sample TTA-1-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 6010)B 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 ¢2m

LABORATORY: Kemron Laboratorics, Marietta, OH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 8.9/06

ANALYSES REQUESTED:; SW-846 Method 6010 {ICP), 9030 Sulfide, 9056 (IC) Bromide, Chloride,
Nitrate, Nitrite, Sulfate, 9060 Total Organic Carbon; MCAWW Method 310.2 Alkalinity

NO. OF SAMPLES: _97 Total Water, 8 Dissolved Water, 106 Wet Chemistry

SAMPLE NO: See attached results forms

DATA REVIEWER: William Beming

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 (for sample
holding time and preservation only), and QC forms referencing the above documents.
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[. DBELIVERABLES

All deliverables were prescnt as specified in the Statement of Work or project contract.

Yes X No _

The following is noted for clarification:

The packages contained 97 total waters, 8 dissoived 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 [1I). No raw
data were required for review, nor were raw data required for submission, Two SDG’s (L0608581 and

L0608582) were further evaluated for calibration blank results.

For the wet chemistry, only the IC analyses had ICV/CCV results reported in summaries; 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).

SDG’s L0O608253 and L0608292 were each missing the metals QC summary information. The laboratory
was contacted and provided the missing data as pdf resubs.

SDG L0609055 was missing the TOC QC sufnmary 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 LO608581 had an 1C double QC set. SDG L0608682
had a TOC double QC set. SDG’s L0609059 and 1.0609060 each had two sets of ICP runs reported.

1I. CALIBRATIONS

A. All initial instrument calibrations were performed as defined in the contract or Statement of Work
(SOW). All correlation cocfficients 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
— 110% (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.

[II. CRDL 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 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 (ICB) and continuing calibration blanks (CCB) werc 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 mct for client samples for [CP. This information was not required for the rest of the analyses and
was not evaluated for them.

B. And the ICB 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  Ne  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

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 IDL, whichever is lower.,
Yes No X NA
Analytes were found in the field blanks at levels requiring qualification for the following parameters.

SbG SAMPLE ID ANALYTE QUALIFICATION

L0608253 All detects <5x .940 mg/l | Total Organic Carbon UFB.9%4

L0608649 All detects <5x 9.9 mg/l | Alkalinity UFB9.9
All detects <5x 1.1 mg/l | Total Organic Carbon UFBI1.1
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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. Samplc detects whose values are less than
5x blank are qualified UFB and are fully usable as undetected values at that level. Sec the summary table
at the end of this report.

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.

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).

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 No X NA
The following SDGs had matrix spike results that resulted in sample qualification.

SDG SAMPLE ID ANALYTE QUALIFICATION
L0608253 | All Total Organic Carbon IS70
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.

eZMPMet1106 Page 4 of 10



941 543

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 1D (as opposedtoa -
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 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.

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 laboratery 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 furnace was not done.

XL ICP SERIAL DILUTION

A. ICP Senal 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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The laboratory sometimes reported serial dilution results and sometimes did not.

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

SDG SAMPLE ID (dilution) | ANALYTE QUALIFICATION

LO609098 All (1) Manganese JEI11

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.

C. The serial dilution analyses were on client samples

Yes X 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
laberatory 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 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
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 referencmg the SOW (time

of sample receipt to preparation/distillation).
Yes X 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 helding time exceedances.

SDG SAMPLE ID ANALYTE QUALIFICATION
L0608510 | All Nitrate JH6, JHS

All Nitritc JHG, JH5
L0609055 | DR2-1, IW92-01 Nitrate JH5, JH4

DR2-1, IW92-01 Nitrite JHS, 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 ficlds were complete, signatures were present and cross
outs were clean and initialed.

Yes No NA

X

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.

Yes X No

XIV. FIELD QC

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

Yes X No

The fietd duplicates are identified as:

SDG

L0608210
L0608292
LO608515
L0608517
LO608553
L0608582
L0608599
L0608599
L0608627

e2MPMet1106

Duplicate Pair

MW-21/TTA-1-DUPI
IW21-04A / TTA-1DUP2
IW101-01C / Phase Il DUP1
PMI101-04A / Phase 11 DUP2
IW101-03B / Phase Il DUP3
IW101-04C / Phase I DUP4
MW101T / Phase 11 DUP5
MW-85 / Phase II DUP6
IW101-06B / Phase I1 DUPS
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B. Ficld duplicatcs 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 uscd:

UFB#, where # is the value of the blank contamination. Data are usable as undetected values.

JS# 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. (JS125 would indicate the value
could be 125% of the true value)

JE#, where # is an indication of non-linear matrix effects. Data could be biased high by the amount
indicated by the number (JELS, data could be high by an additional 15%).

JH#, where # 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. (JE#)

*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 preject 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/l | Total Organic Carbon UFB.9%4

L0608649 All detects <5x 9.9 mg/l | Alkalinity UFB9.9
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All detects <5x 1.1 mg/l | Total Organic Carbon UFBI.1

Analytes reportcd 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. Sce the summary table
at the cnd of this report.

Holding Times
The following samples required qualification due to method holding time exceedances.
SDG SAMPLE 1D ANALYTE QUALIFICATION
L0608510 | All Nitrate JH6, JH5
All Nitrite JH6, JH5
L0609055 | DR2-1, IW92-01 Nitrate JHS, JH4
DR2-1, IW92-01 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. The time is only a few hours and the exceedence 1s
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 1D ANALYTE QUALIFICATION
L0608253 | All Total Organic Carbon JS70
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

L0O603098 All (1) Manganese JEI1
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For serial dilution percent differcnce 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 ncgative 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.

Fietd Duplicates

The field duplicates are identified as:

SDG

L0608210
L0608292
LO608513
LC608517
L0608553
L0608582
L0608599
L0608599
LO608627

Duplicate Pair

MW-21/TTA-1-DUPI
IW21-04A / TTA-1DUP2
IW101-01C / Phase 11 DUP1
PMI101-04A / Phase 11 DUP2
IW101-03B / Phase 11 DUP3
IW101-04C / Phase !l DUP4
MWI101T / Phase I DUPS
MW-85 / Phase 11 DUP6
IW101-06B / Phase II DUPS

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

concurs.
QUALIFICATION SUMMARY TABLE
SbG SAMPLE ID ANALYTE QUALIFICATION
10608253 | all detects <5x .940 mg/l | Total Organic Carbon | UFB.94
All Total Organic Carbon | JS70
L0608649 | all detects <5x 9.9 mg/l Alkalinity UFB9.9
all detects <5x 1.1 mg/l Total Qrganic Carbon | UFBIL.1
All Total Organic Carbon | JS73
L0609055 | DR2-1, IW92-01 Nitrate JHS, JH4
DR2-1, IW92-01 Nitrite JH5, JH4
L0609098 | All (1) Manganess JE11
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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, 1.0610309

Metabolic acids: L0610216, L0610259. 10610200, L0610353, L0610399, L.0610433, L0610309

PROJECT: EZm, Memphis Defense Depot Design Monitoring DM-1

LABORATORY: Kemron 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 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,
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 I1). General comments regarding the data/analytical quality are not
part of the review since a raw data review is not conducted.

E2mDMGC1206 Page 1 of 9
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1. DELIVERABLES

A. All deliverables were present as specificd in the Statement of Work (SOWY), SW-846, or in the project
contract.

Yes X No

This is a Level 1II Report

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

II1. 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. 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,
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 CFR 136} 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.

€. 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.

None of the SDGs have a customary chain of custody. Thaose 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 i
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
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 elcctronic process, particularly once the samples
are received at the laboratory. There needs to be signature lines for relinquished and reccived on all pages of
the chain of custody and the pages need to be numbered and uniquely identified.

L0610433: The states no to “were pH ranges acceptable. The discrepancy report says, IW85-04-DM-1 830
— MBA pH 4.5=lab ad; st.

B. Samples were received at the proper temperature and preservation.
Yes X No

Cooler temperature was in many cases below 2°C but narratives noted that all samples were received in
gooed condition. When samples arc 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.
L0610309: The cooler temperature was 0°C but the Sample Checklist states that the samples weren’t frozen.

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 ® greater than 0.99, per SW-846, Method 800B.
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 8000B), 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% D criterion specified for RSK-175. When the closing calibration has drified, it indicates that
E2mDMGC1206 Page 3 of 9
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at least some of the sample results prior to the CCV may be biascd, and for this rcason the results are
qualified as JC#, where # is the closing CCV %D. We have indicated in the table below the dircction (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 subscquent samples
are qualificd from the opening CCV in those cascs.

1t 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
appcar to indicate a probable bias which should be considered in using the data.

Added

JC54 detects
(opening CCV)

LO610200 | 10/9/06 18:36 4 carbon dioxide

10/9/06 20:57 4 carbon dioxide : Low None, g%n\} above

L061025¢ | 1013/0612:43 | 34 | carbondioxide | 460 | Low | JC46 detects

{closing CCV)
438 JC44 detects

10/14/06 16:11 1-2, 57 carbon dioxide {closing CCV)

Low

78.2 JC78 detects

LOB10353 | 10/18/06 15:20 . 1-2 carbon dioxide (closing CCV)

Low

54.5 JC55 detects

L0610399 | 10/16/06 19:38 1-4 carbon dioxide (closing CCV)

Low

. . 54.5 JCBE5 detects
L0610433 | 10/16/06 19:38 2-5 carbon dioxide Low (closing CCV)

46.0 JC46 (opening

L0610309 | 10/13/06 12:43 3-6 carbon dioxide cev)

Low

1013061651 | 36 | carbondioxide | 432 | Low | None.Tom above

1-2 7.8 438 JC44 detects
1 1‘_1 4 ’ carbon dioxide Low (closing and
opening CCV})

10/14/06 16:11

1-2, 7-8, carbon dioxide 68.2 Low None, from above

10/14/06 18:45 11-14 ccyV

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_ X No

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

If ficld 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. Matnx spike (MS) and matrix duphcate or matnix 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 four (4) MS/MSDs run.
Metabolic Acids: There were four (4) MS/MSD conducted.
The MS/MSDs conducted are summarized in the table below.

METHOD Matrix SDG PARENT LAB SAMPLE ID
RSKSOP-175 Water L0610200 [PMW101-02B-DM-1 4
L0610309 IW101-08A-DM-1 2
MW-21-DM-1 8
PMW101-08B-DM-1 11
Metabolic Water L0O610200 {PMW101-02B-DM-1 4
Acids
L0610309 IW101-08A-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 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 cases, 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.

METHOD SDG PARENT | PREP BATCH ANALYTE | MS/MSD/RPD ‘QUALIFIERS

RSK-175 L0610200 4 WGE224581 carbon dioxide 23.6/0K/I0K None, Parent >
4x spike
L0610309 2 WG224966 | carbon dioxide -59.5/~100/0K None, Parent >
4x spike
8 wWG225109 carbon dioxide -27710K/M106 None, Parent >
4x spike
11 WG225109 | carbon dioxide in control None
Metabolic L0610200 4 WG224739 acetic acid 165/157/0K None, Parent ND
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L0610309 2 WG224895 pyruvic acid 136/138/0K None, ND
All in control All in control None
11 All in control All in control None

C. The MSD relative percent differences (RPD} were within the defined contract or laboratory limits.
Yes No X
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,
Yes X No

VIL. 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

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.

. B | EhEmmpbe | Gsh | RrpsCotssd  [GEEED @rlts |
L0610200 1-4 W(G224581 carbon dioxide OK/OK/46.8 None
L0610353 1,2 RE WG225410 carbon dioxide OK/OK/48.6 None

VIIL. SURROGATE RECOVERY
A. The Surrogate spike was analyzed with every sample.
Yes No X

RSK-175: Surrogatg_sarc 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 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: The laboratory uses the exteral 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 No_ X_NA

For both methods there are 4 field duplicates. The table below shows that there are outliers for carbon
dioxide and mcthane for one of the duplicates, and for lactic acid in one other duplicate. The others are in
control.

i.C: ~: Parent Sample 32, ; %
o B s i
RSK 175 L0610216 DM1 DUP1 PMW101- 04A-DM 1 carbon dioxide RPD = 44%;
methane RPD=65%
L0610309 | DM1-DUP2 PMW21-03-DM-1 CK
L0O610399 | DM1-DUP3 DR2-1-DM-1 OK
. L0610399 | DM1-DUP4 IW32-03-DM-1 OK
Metabolic acids | L0610216 | DM1-DUP1 PMW101-04A-DM-1 OK
L0610309 | DM1-DUP2 PMW21-03-DM-1 OK
L0O610399 | DM1-DUP3 DR2-1-DM-1 Lactic acid 6.8 in duplicate, ND
(PQL=1}in sample
L0O610399 | DM1-DUP4 IW92-03-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 evaluation is not performed at this level of revicw.

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 drfference 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,

X1. 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 chromatograms and general system performance werc acceptable for all instruments and analytical
systems.

Yes No NA X

This cvaluation is not performed at this level of review.

XIL 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 custedy. Those have a running list of samples with date and
time collected with no relinquished and received arcas 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 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.

L0610433: The checklist states no to “were pH ranges acceptable. The discrepancy report says, IW85-04-
DM-1 830 — MBA pH 4.5=lab adj st.

Sample Condition:

Cooler temperature was in many cases below 2°C 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.
L0610309: The cooler temperature was 0°C 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 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. '
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RSK-175: All samples were prepared within 14 days. For RSK-175, pH should not be adjusted when CO;
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 assumcd 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 conscquently bias
the results high for that analyte. The project manager should clarify this preservation question and regard
the data for carbon dioxide accordingly.

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 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,
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 ¢losing calibrations do not
meet the 30% D 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 resulis 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) MS/MSD 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-175, and Hydrogen by AM20GAX.

RSK-175: LO611101,1L0611102. LO611123, 10611124, L0611148,1.0611149, 10611150, LO611191,
L0O611192, and LO611264

Metabolic acids: 0611101, 10611102, LO611123, 10611124, [0611148, 10611149, L0611150,
LO611191,L0611192, and LO611264

AM20GAX: P0610136,P0611108. PO611178. and PO611262

PROJECT: g2m., Memphis Defense Depot Design Monitoring DiVE-2

LABORATORY: Kemron 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, AM20GAX — 53 vapor

ANALYSES REQUESTED: Metabolic Acids by HPLC: EPA SOP RSK-175, AM20GAX

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 I11). 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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1. DELIVERABLES

A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the 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 11l Report

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

HI. 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 8310 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 packagcs, 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,
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: All samples were analyzed within 14 days.

B. The Clean Water Act (40 CFR 136) 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 project 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-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
E2MPdmGCO10G7 Page 2 of 9
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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 gencrated from this system
that provide a more clear hardcopy documentation of the electronic process, particularly once the samples
are reccived 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 rhethod for this project. These COC’s are acceptable.

B. Samples were received at the proper temperature and preservation.
Yes X No

Cooler temperature was in some cases below 2°C 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 qualifter is required.

Sample Checklist states that all samples are preserved.

IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CQ)
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 8000B.
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 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
done for all analytes but for carbon dioxide, for which a number of opening calibrations do not meet the
E2MPdmGC0107 Page 3 of 9
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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.

Method Leo 7Ae)
SDG] cCV{Date] iSample} IAnalyte! Bias] Added
#

RSKA7S [ 0611101 | 417806 13:57 | 1.234,5 | carbon dioxide | 962 | Low | JCB6 detects
{opening CCV)
. . 56.3 JC56 detects
LOG611102 11/8/06 13:57 1 carbon dioxide Low (opening CCV)
. .y 389 JC39 detects
11/8/06 17:08 23,7 carbon dioxide Low (opening CCV)
. _— 44.8 JCA45 detects
11/9/06 14:01 4 carbon dioxide Low (opening CCV)
L0811123 | 11/9/06 14.01 2.4 carbon dioxide | 448 | Low | JC45detects
{opening CCV}
] . o 44 .8 JC45 detects
LO611124 11/9/06 14:01 2,3 carbon dioxide Low (openlng CCV)
. - 32 JC32 detects
11/9/06 17:12 4.6 carbon dioxide Low (opening CCV)
11/10/06 1250 5 carbon dioxide | 3% | Low | JCB4detects
{opening CCV)
LO611148 | 11/10/06 1250 | 1,2 carbon dioxide | 3% | Low | JC34detects
(opening CCV)
11/14/06 1311 | - 345 | carbondioxide | % | Low | JC34 detects
{opening CCV)
. _ 34 JC34 detects
L0611149 | 11/14/06 13:11 1 carbon dioxide Low (opening CCV)
. . 34 JC34 detects
L0611150 | 11/14/06 13:11 1,2 carbon dioxide Low (opening CCV)
. o 34 JC34 detects
LO611191 | 11/14/06 13:11 1 carbon dioxide Low (opening CCV)

AM20GAX: All calibrations are in control, The laboratory is employing the external standard method and
is using apening 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; LO611124 at 258 mg/L, L0611148 at
258 mg/L, LO611149 at 258 mg/L, and L0611192 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.

V1. 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 mairix 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 are summarized in the table below.

[ CE0ED | (Hws | e | ONEW | LOSNTHED
RSKSOP-175 Water L0611101 PMW101-05A-DM-2 5
L0611102 IW101-03A-DM-2 4
Metabolic Water L0611101 PMW101-05A-DM-2 5
Acids
L0611102 IW101-03A-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 cases, 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 PARENT | PREP BATCH ANALYTE MS/MSD/RPD QUALIFIERS
RSK-175 LOB11101 5 WG227000 | carbon dioxide OK/-32/0K None, Parent >
4x spike
LOB11102 4 WG227108 | carbon dioxide 28.2/48.5/0K None, Parent >
. 4x spike
Metabolic L0611102 4 WG227512 acetic acid -137/-129/0K None, Parent >
acids 4x spike
Lactic acid -10.9/-18.8/0K None, Parent >
4x spike
Propionic acid -206/-194/0K 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

VIIL. 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 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 8310,
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

NA X

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 NA X
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.
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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 RPD of < 35% for water or < 50% for soils and gascs.
For values reported at < § 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 ficld duplicates as these arc evaluated for the total project by the client.
Yes No X NA

There are 4 field duplicates. Particularly for the metabolic acids, the differences are significant.

e B S LN . 4" 3 H w0t o iyl G hE
ODM2DUP1 IW101-08B-DM-2 1.7/22 =0k None None
DM2DUP2 IW21-03A-DM-2 6.2/ 3.5 (RLO.6) All OK All OK
DM2DUP3 IW92-07-DM-2 300/ 1200 (RL 12} Butyric : 1480/ 1u All OK

Propionic : 1480/ 10U
Pyruvic : 1.72/0.1U
Acetic 1 884 / 1U
Lactic:44.1/1u
DM2DUP-4 DR2-1-DM-2 1.3/6.4 Butyric - 1u/ 1u All OK
Propionic : 27.1/ 10U
Pyruvic : 0.1U/0.1U
Acetic: 14.6 /1U
Lactic:1U/1U

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 [evel of review. Dual columns are not required for these methods.

XIL 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.
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XIH. 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 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 2°C 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 docurnented holding times for the metabolic acids.

The normal holding time for an analogous HPLC method 8310 is i4 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,
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 carbenate 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 procedurc for closing calibrations,
and only calibration verification cach 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
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 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
¢Xists 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/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: There are 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 HPLC Method 8310,
surrogates are required.

Field Duplicates:
There are 4 field duplicates. Particularly for the metaboelic acids, the differences are significant.

DM2DUP1 | IW101-08B-DM2 |  1.7/22= ok None None

DM2DUP2 IW21-03A-DiM-2 6.2/ 3.5 (RLO.8) All OK Al OK
DM2DUP3 IW92-07-DM-2 300/ 1200 (RL 12) Butyric : 1490/ 1u All OK

Propicnic : 1480/ 10U
Pyruvic : 1.72/0.1U
Acetic : 884 / 1U
Lactic:44.1/1u
DM2DUP-4 DR2-1-DM-2 13/64 Butyric: 1u/1u All OK
Propicnic : 27.1/ 10U
Pyruvic : 0.1U/0.1U
Acetic : 14.6/ 1V
Lactic:1U/1U
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B/5030B

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

PROIJIECT: Memphis Defense Depot, EBT-1 for ¢2m 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 82608

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
qualificrs 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
[1I 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 specitied in the Statement of Work (SOW), SW-846, or in the project
contract.

Yes X No

This is a Level 1T Report.

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. 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 lincs 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: L0612275 — Kemron did not receive samples for IDs DUP9-E-2, PMWE85-01-E-2,
PMW85-02-E-02. They were listed on the COC.

Sample Discrepancy Form: 1.0612386 — [W85-04-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 IW101-
06B-E-2 @ 840 and PMW92-05-E-2 @ 1140. The specific analysis impacted appears to be 8260, but since

there are muitiple vials taken, apparently the laboratory was able to conduct the analysis normally.

Sample Discrepancy Form: L0612336 — Lab received sample containers for [D [292-08-E-2 that were not listed
on the COC.

Sample Discrepancy Form: L0612229 — RSK IW101-08B-E-2 received broken.
L0612161 has an Original Chain of Custody #63854 with this SDG.

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, 10612077, LO612203, L0612229, L0612201, L0612336, L0612161, L0612160,
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10612104, L0612103: The cooler temperature was (-1°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.

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
cxtraction and from extraction to analysis).

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 to analysis or extraction).
Yes X  No

1L 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,

Yes X 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 .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 qualificd 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 miatrix is assessed in the MS/MSD section of this
report.

SDGHEE .- . i QuslifiersiAdded s
L0612231 16:05 1-4, 1RE, 3RE acetone None
L0612368 11/13/06 16:05 1,246 acetone None
L0612230 11/13/06 16:05 5,6 acetone None

11/20/06 14:29 1-4,6RE acetone None

2-butanone None

4-methyl-2-pentanone None

L0612078 11/13/06 16:05 All acetone None
L0612154 11/13/06 16:05 1-4 acetone None
L0612076 11/28/06 12:56 1,5,1RE acetone None
11/20/06 14:29 4,7 acetone None

E2MPebt1 VOA0407 Page 3 of 12
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SDG ICAL Date Labh Sample # Analyte RRF OUT Qualifiers Added
2-butanone .048 None
4-methyl-2-pentanone 045 None
L0B12107 11/20/06 14:29 1-5 acetone 035 None
2-butanone .048 None
4-methyl-2-pentanone 045 None
0612386 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 8, 6RE acetone 035 None
2-butanone 048 None
4-methyl-2-pentanone 045 None
L0612203 11/20/06 14:29 2RE 5RE,6GRE 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 1REARE acetone 038 None
11/20/06 14:29 1,346 acetone 035 None
2-butanone 048 None
4-methyl-2-pentanone .045 None
L0612201 11/20/06 14:29 2RE acetone .035 Nong
2-butanone .048 None
4-methyl-2-pentanone 045 None
LOB12336 11/13/06 16:05 1-3, 1RE,2RE,3RE acetone 040 None
1.0612296 11/13/06 16:05 All acetone 040 None
L0612295 11/13/06 16:05 3, 4,3RE acetone 040 None
L0612161 11/28/06 12:56 All acetone 036 None
LO612160 11/13/06 16:05 1-6 acetone .040 None
11/28/06 12:56 7,8 acetone 036 None
LOG12104 11/20/06 14:29 All acetone 035 None
2-butanone 048 None
4-methyl-2-pentanone 045 None
11/20/06 14:29 All acetone 035 None
2-butanone 048 Nong
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.

Yes X

This is a method requirement and indicates that the analytical system is in control.

No NA

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 X

3. The 12 hour system Performance Check was performed as required in SW-846.
Yes X No NA ’

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

(.01 for CLP 2001) were met.

Yes X

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

E2MPebt1 VOA0407
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arc 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 No X NA

See the table betow. When there are no detections, unless the %D is biased low and so large as to indicatc a
significant probability of falsc 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.

-m“ i e okalifiersiadded

| LO612231 | 12/16/06 10:30 trans-1,3- dlchloropropene 25.5 None, ND
12/17/06 633 1RE, 3RE trans-1,3-dichloropropene 27.0 None, ND

L0512230 | 12/16/06 10-30 5,6 trans-1,3-dichloropropene 255 None, ND
L0612229 | 12/16/06 10:30 2,5 trans-1,3-dichloropropene 25.5 None, ND
12/16/06 12:55 1RE,4RE 1,1,1-trichloroethane 27.4 None, ND

carbon tetrachloride 345 None, ND

L0612161 12/12/06 8:37 1-6 carbon tetrachloride 255 JC26 detection
L0612160 | 12/11/06 13:27 1-6 carbon tetrachloride 25.1 None, ND

IV. GC/MS INSTRUMENT PERFORMANCE CHECK
The BFB (VOA) or DETPP (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 100% upper and -50% lower limits criteria and the Retention times were within
the required windows.

Yes X No NA

VL 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 X  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

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.

Yecs 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

E2MPebt1 VOAQ407 Page Sof 12 '



341

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.

Client!SampleliD]
L0612230 IW101-09A-E-2 In control None
LO612076 PMW101-01A-E-2 1 acetone -360/-385/0K None, sample > 4x spike

2-butancne -1830/-2360/0K None, sample > 4x spike
L0612274 IW21-02A-E-2 2 tetrachloroethene 12.5/32.0/0K Necne, sample > 4x spike
L0612201 PMW92-05-E-2 2 carbon tetrachloride 35.5/28 3/0K JS28 parent detection
L0612104 W101-03C-E-2 4  |bromodichloromethane| 123/124/0K None, ND in sample
tetrachloroethene |° 59.3/45.1/0K JS45 parent detection
trichloroethene -16.61/-31.1/0K None, sample > 4x spike

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

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 JL#, 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 recoverics 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.

SDG FablSamplel# Batch TargetsiDetectedUIC S/UCSD/RRD Gualifiers
L0612231 1-4 WG229677 bromedichloromethane | 126/128/0K None, ND
L0B12230 5RE WG229704 bromodiflucromethane 126/128/0K None, ND
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D #. atc tected, S LCSILC alific
LO612078 1-6 W(G228806 bromodichloromethane { 126/123/0K None, ND
vinyl chloride 144/32/0K None, ND
L0612076 1,5,6 WG228821 bromodichloromethane 122 None, ND
L0612202 1RE, 2 WG229550 ¢cis-1,2-dichloroethene OK/M27/0K JL127 detects
L0612077 4RE,5RE WG228927 bromodichloromethane 125 None, ND
1-5 WG228806 bromodichloromethane | 126/123/0K None, ND
vinyl chloride 144/132/0K None, ND
L0612229 2,5 WG229677 bromodichloromethane | 126/128/0K None, ND
1RE 4RE WG229683 bromodichloromethane | 123/128/0K None, ND
L0612201 1RE WG229550 cis-1,2-dichloroethene 123/127/0K JL127 detect
L0612336 1-3 WG229878 bromodichloromethane | 124/0K/OK None, ND
1L.0612296 1,245 WG229843 bromodichloromethane 124 None, ND
chloromethane 138 None, ND
vinyl chloride 143 None, ND
L0612295 3 WG229843 bremodichloromethane 124 Nong, ND
chloromethane 138 None, ND
vinyl chloride 143 None, ND
4,3RE WG229876 bromodichloromethane | 124/0K/OK None, ND
L0612161 4RE WG229379 bromodichloromethane 123 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 Noe X

Contamination was obscrved 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 10x 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.

Sample; I I o tc D) ifi
10612231 1-4 WG229677 297F None, ND
10612230 5 WG220677 methylene chloride 297F UB.3 detect
1,2,3,46 WG229552 1,2,3-trichlorobenzene 329 None, ND
1,2,4-trichiorobenzene 212 None, ND
naphthalene 301 None, ND
L0612107 1-5 WG229123 1,2, 3-trichlorobenzene 229F None, ND
1,2, 4-trichlorobenzene 229F None, ND
hexachlorobutadiene 376 None, ND
naphthalene 247F
L0612386 1,2,35 WG230113 1,2,3-trichlorobenzene .230F None, ND
hexachlorobutadiene 366" None, ND
methylene chloride .288F UB%%S?\;%C’[S <
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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9 | (ehSmpb@ [ By - Gammeloksi ) foyid | Geefiiss |
L0612229 2,5 WG229677 methylene chloride 297F None, ND
1RE.ARE WG229683 chlorobenzene .210F None, ND
1,246 WG229552 1,2,3-trichlorobenzene 329 None, ND
1,2,4-trichlorobenzene 212 None, ND

naphthalene .301 UB.3 detect

L0612201 ZRE W(G229552 1,2, 3-trichlorobenzene 329 None, ND
1,2,4-trichlorobenzene 212 None, ND
~ naphthalene 301 None, ND
L0612103 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  No X
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 L0612076, L0612077,
and L0612078 all have sampling dates on 12/4/06. There is only one trip blank in this set, TB-121106-E-2, in
SDG L0612078. The chain of custody numbers 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
assumed 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 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.

/
| S0 || SEpbl |[EHSIphB]  MEhd [ Reoud | GEhEe |
L0612230 | TB-122006-E-2 6 methylene chloride 417F UTB.42 detection
LO612078 | TB-121106-E-2 2 methylene chloride 326F Nong, ND
L0612107 Trip Blank 5 methylene chloride A19F UTB.42 detection
L0B12274 | TB-12806-E-2 g methylene chloride A462F None, ND
L0612203 Trip Blank 7 methylene chloride A76F UTB.48 detects
L0612229 RB1-E-2 6 acetone 3.72F URB3.7 detects
benzene .284F URB.28 detects
naphthalene .266F None, ND
toluene .628F None, ND
LO612296 Trip Blank 5 methylene chloride 321F None, ND
URBS 1 detects < 10x
L0612295 RB2-E-2 4 acefone 8.10F RB
henzene .220F Nong, ND
toluene H76F Nong, ND
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SDG Sample ID Lab Sample ID Analyte Results Qualifiers
L0612161 Trip Blank 6 methylene chloride A67F UTB 47 detect
L0612368 Trip Blank 6 NA Alt OK None
L0612386 Trip Blank 5 methylene chloride 0.39F None, UB 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 (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 X No

NA

There are 9 identified field duplicates. Observations are summarized in the table.

SDG Client Sample ID Parent Sample Ohservations
L0612275 DUP1-E-2 W21-01A -E-2 In control
L0612274 DUP2-E-2 IW21-03A-E-2 In control
L0612161 DUP3-E-2 PMW21-03-E-2 In control
L0612077 DUP4-E-2 IW101-01A-E-2 In control
L0612160 DUP5-E-2 IW101-05A-E-2 In control
L0612229 DUP6-E-2 IW101-08A-E-2 In control
0612368 DUP7-E-2 IW92-06-E-2 In control
L06120G78 DUP8-E-2 PMW101-03A-E-2 In control
L0612231 DUP9-E-2 PMW85-01-E-2 In control

X1. SYSTEM PERFORMANCE
A. The RICs, chromatograms, tunes and general system performance were acceptable for all instruments and

analytical systems.

Yes No NA X
Not part of this review level

B. The suggested EQLSs for the sample matrices in this set were met,
Yes X No NA

Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLSs 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_ NA_X
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

NA_ X

Not part of this review level

E2MPebt1 VOAG407
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XIII. TENTATIVELY IDENTIFIED COMPOUNDS

TICs were properly identified and met the library identification criteria.
Yes ~ No_ NA_X

Not part of this review level

X1V. 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 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: L0612275 — Kemron did not receive samples for IDs DUP9-E-2, PMW85-01-E-2,
PMW85-02-E-02. They were listed on the COC.

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 IW101-
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 IW101-08B-E-2 received broken. ‘
L0612161 has an Original Chain of Custody #63854 with this SDG.
Sample Condition:

L0612231, L0612368, L0612230, 10612078, L0612154, L0612076, L0612107, L0612274, L0612275,
L0612202, L0612386, L0612077, L0612203, L0612229, L0612201, L0612336, L0612161, L0612160,
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L0612104, L0612103: The cooler temperature was 0-1°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 projcct manager, the 2001 EPA CLP validation guidance has been applied to the commeon “poor
responders”. Acetone, 2-butanone, and 4-methyl-2-pentanone are the compounds for which any calibration
responsc 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. Ifthis 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
compotnds 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 CCV's 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,

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 %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 dnft, where # is the % D 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 #
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 fult target list has been spiked. Most MS/MSD recoverics and RPDs are in control, Instances where
spike recoveries arc out of limits are shown in the table below. In several instancces, the sample amount is
4x the spike level or greater. In such cases, the recovery cannot realistically be calculated, because the
anticipatcd normal analytical variability is on the order of the spike level. Thus no qualifiers are added.

Two results are qualificd duc 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 recovety is high, but the compound is
not detected and no qualification is required.

Method Blanks:

Contamination was observed in some methed 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 10x 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. 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 L0612076, L0612077,
and LO612078 all have sampling dates on 12/4/06. There is only one trip blank in this set, TB-121106-E-2, in
SDG L0612078. 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 sample 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,

EQLs:

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/RGD).

RSK-175:

SDG: LO061: 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

AM20GAX: P0612318, P0O612137, P0612205, P0612095

PROJECT: Memphis Defense Depot, EBT-1 for 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, AM20GAX — 93 vapor

ANALYSES REQUESTED: Metabolic Acids by HPLC; EPA SOP RSK-175, Microseeps AM20GAX

SAMPLE NO.: Attached

DATALREVIEWER: 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 Il for review of all calibrations,
holding times, and QC for all samples.
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L. DELIVERABLES

All deliverables werc present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.

Yes. X No

This is a Level 1II Report

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

HI, HOLDING TIMES

A. The contract holding times were met for al] 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 8310 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; 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 |QUALIFIER
PMW02-03 P0612137-15A  |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 P0612137-31A  |12/7/2006 12/27/2006 16:41 20 |JH6
IW21-01B PO612205-01A  112/11/2006 1/4/2007 13:57 24 [JHI10
IW21-03A P0612205-02A  |12/11/2006 12/27/2006 17:57 16 [JH2
IW21-02A P0612205-03A  |12/11/2006 12/27/2006 18:09 16 [JH2
IW21-01A P0612205-04A  |12/11/2006 12/27/2006 18:22 |16 |JH2
IW21-04A P0612205-05A  [12/11/2006 12/27/2006 18:34 16 |JH2
DUP-1 P0612205-06A  |12/11/2006 12/27/2006 18:46 16 [JH2
IW21-03A P0612205-07A  [12/11/2006 12/27/2006 18:58 16 |JH2
DUP-6 P0612205-08A  |12/8/2006 12/27/2006 19:11 19 [JH5
IW1{31-09C P0612205-09A | 12/8/2006 1/4/2007 14:09 27 |JHI3
IW101-09B P0612205-10A  [12/8/2006 1/4/2007 14:22 27 [JHI13
IWI01-09A PO612205-11A  |12/8/2006 12/28/2006 18:19 20 |JHé6
IW101-08B PO612205-12A  |12/8/2006 1/4/2007 14:36 27 |JHI3
IW101-07C P0612205-13A  |12/8/2006 1/4/2007 15:02 27 |JHI13
IW101-08C P0612205-14A  |12/8/2006 1/4/2007 15:14 27 |JH13
1W101-07B P0612205-15A  [12/8/2006 12/28/2006 19:09 20 {JHeé
MW-85 P0612205-16A  [12/8/2006 12/28/2006 19:21 20 |JH6
[W101-09A P0612205-17A | 12/8/2006 12/28/2006 19:33 20 |[JH6
DUP-2 P0612205-18A  112/8/2006 1/2/2007 14:29 25 |JH11
PMW-85-01 P0612205-19A  {12/8/2006 1/2/2007 14:44 25 [JH11
IW92-03 P0612318-01A  |12/12/2006 1/4/2007 15:40 23 |JH9
IW21-03B P0612318-02A  |12/12/2006 1/2/2007 15:11 21 |JH7
IW21-05B P0612318-03A  [112/12/2006 1/2/2007 15:25 21 |JH7
IW21-02B P0612318-04A  112/11/2006 1/2/2007 15:44 22 |JHS8
IW92-01 PO612318-05A  [12/12/2006 1/2/2007 15:56 21 |JH7
IW385-01 P0612318-09A  [12/14/2006 1/4/2007 16:00 21 |JH7
TW85-02 P0612318-10A  [12/14/2006 1/4/2007 16:33 21 |IH7
1wW92-04 P0612318-12A  |12/13/2006 1/4/2007 16:49 22 |JH8
IW21-04B P0612318-13A  [12/12/2006 1/2/2007 16:09 21 |JH7
IW21-05A P0612318-14A  [12/12/2006 1/4/2007 17:02 23 |JH9
IW92-02 PO612318-15A  [12/12/2006 1/2/2007 16:37 21 |IH7

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 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 chain of custody, making them an
unacceptable record for those samples. Many of these chains of custody have changes to them without
initials. Therc are some SDGs that have customary chains of custody but have gaps in time without
documentation or missing signatures, datcs 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: L0612275 — Kemron did not receive samples for IDs DUP9-E-2, PMW85-01-E-
2, PMWE5-02-E-02. They were listed on the COC,

Sample Discrepancy Form: L0612230 — One of the RSK 175 vials of sample IW101-09A-MS was received
broken. There was sufficient volume remaining to proceed with analysis.

Sample Discrepancy Form: L0612386 — TWR5-04-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 1D 1292-08-E-2 that were not
listed on the COC.

Sample Discrepancy Form: L0612229 — RSK IW101-08B-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 PO612205 (Kemron LO702003): The chain of custody provided had no laboratory receipt signature,
date, or time.

SDG P0612318 (Kemron LO702004): Documentation was in order.

SDG P0612095 (Kemron LO701687): 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, L0O612368, L0612230, L0612078, L0612154, L0612076, L0612107, L0612274, L0612275,
L0612202, L0612386, L0612077, L0612203, L0612229, 10612201, L0612336, L0612161, L0612160,
e
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L0612104, L0612103: The cooler temperature was 0-1°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 Form: L0612386: Sample IW85-04-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 recciving checklist shows that samples PMW101-01 A-
E2, its MS and MSD containers, DUP4-E2, and IW101-01 A-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)
YERIFICATION

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 I[C met the 20% RSD limit or the regression curves were prepared with a
correlation coefficient ‘r’ greater than 0.99, per SW-846, Method 8000B.

Yes No_X
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- 9/27/‘06 15:29 ALL carbon dioxide 63.9 0.955 |JC64

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-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
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been done for all analytces 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 appcars 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 litcrature 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 analytc. 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.

dded!

RSK-175 |L0612368 |12/22/06 18:16 |1RE 2RE 4RE carbon dioxide 31,0 From ICAL
L0612230 |12/19/06 13:03 |1RE, 4RE carbon dioxide 43.0 From I[CAL
L0612078 |12/11/06 14:31 |1,3,4-6 all REs carbon dioxide 29.4 From ICAL
L0612154 |12/13/06 14:18 |14 carbon dioxide 58.0 From ICAL

12/14/06 9:24 |IRE,2RE,3RE carbon dioxide 493 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 294 From ICAL
L0612274 112/19/06 13:03 12,5,6,7,1RE carbon dioxide 43.0 From ICAL
12/21/06 9:04 |5RE,6RE,7RE carbon dioxide 59.5 From ICAL
L0612275 [12/19/06 13:03 |14 carbon dioxide 43.0 From ICAL
12/21/06 9:04 |1RE,2RE 4RE carbon dioxide 59.5 From ICAL
10612202 |12/1/8/06 11:07|1RE 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 |SRE,6RE,7RE,8RE |carbon dioxide 29.9 From ICAL
10612296 |12/22/06 18:16 |4RE carbon dioxide 31.0 From ICAL
L0612336 |12/22/06 18:16 [1RE,2RE 3RE carbon dioxide 31.0 From ICAL
L0612229 |12/15/06 17:18 (2-5 carbon dioxide 49.4 From ICAL
L0612203 [12/18/06 11:07 [1,2,3,5,6 (all REs) |carbon dioxide 54,3 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

E2MPebt1GC0407
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There are a number of method blanks for RSK-175 which have low-level dctections (*) 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 blanks for hydrogen analysis and for metabolic acids are in control.

RSK-175  |L0612231 |1-3 'WG229785 |methanc L 260% UB# detects
None, result > 5x
carbon dioxide {174* MB
L0612230 11,4,5 'W(G229785 |methane 269% UB# detects
INone, result > 5x
carbon dioxide [l174* MB
None, result > 5x
L0612368 1,24 (WG230108 |methane 288* MB
None, result > 5x
L0612078 {1,3,4-6 all REs (W(G229191 lcarbon dioxide [184* MB
None, result > 5x
L0612076 [IRE 'W(229191 (carbon dioxide  |184* MB
L0612107 (1,2 (W(G229191 |methane .276% UB# detects
UB# results < 5x
4,1RE,2RE,3RE  [WG229307 lcarbon dioxide [174* MB
UB# results < 5x
L0612274 |1RE,2,5-7 'W(G229898 mmethane .335% MB
None, result > 5x
1 'WG229785 |methane 269* MB
UB# results < 5x
L0612275 [1-4 IWG229898 |methane 335 MB
[None,results > 5x
L0612202 (1RE,4RE 'W(G229785 [methane .269* IMB
L0612386 (1 (WG230108 |methane .288* UB# detection
INone, result > 5x
2RE,3RE (W(G230355 |carbon dioxide |180* MB
INone, result > 5x
0612103 |{I-5 (WG229191 [carbon dioxide |184* MB
UB# results < 5x
methane 276* MB
None, result > 5x
2RE,3RE 4RE W(G229307 carbon dioxide {174* MB
UB# results < 5x
L0612104 |1-4 W(G229191 Imethane .276* MB
None, result > 5x
carbon dioxide [174* MB
IRE,2RE,3RE 4ARE[WG229307 icarbon dioxide |174* None, result > 5x
E2MPebt1GC0407 Page 8 of 17
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UB# results < 5x

10612295 |14 'WG229898 Imethane 335% MB
UB# results < 5x

L0612296 |1,2 'WG229898 imethanc .335% MB
UB# results < 5x

4, IRE,2RE (WG230108 imethane 288* MB
UB# results < 5x

L0612336 1-3 'W(G230108 fmethane 288% MB
None, result > 5x

L0612229 2RE4RE,5SRE WG229785 [carbon diexide  |174* MB

6 WG229898 Imethane .335% UB.34 (RB)

‘ INone, result > 5x

L0612203 (1,2,3,5,6 (all REs) [W(G229785 |carbon dioxide  |174* MB

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.

Yes

No

NA

B. Ficld Blanks
If field blanks were identified, no blank contamination was found.
Yes No X

X

NA

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 # is the
dilution-corrected rinse blank level, when the level in the associated sample is less than 5x the rinse

blank,

RSK-175 [L0612295 [RB2-E-2 methane 7.9 None, UB from MB
carbon dioxide 1700F None, samples > 5x RB
L0612229 |RBI-E-2 |6 methane .56 Nong, UB from MB
carbon dioxide 1000 Nong, samples > 5x RB
M.A [.0612295 |RB2-E-2 |4 acetic acid 25.0 URB25 detects
L0612229 |RB1-E-2 |6 acetic acid 348 URB35 detects

V1. 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

E2MPebt1GC0407
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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 20 to 1 ratio.

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
MERHOD NS
RSKSOP-175 L0612230 [IWI101-9A- E 2
L0612076 |PMWI101-CG1A-E-2
L0612274 [IW21-02A-E-2
L0612104 |EW101-03C-E-2
L0612201 |PMW92-05-E-2
Metabolic Acids L0612230 |IWI01-9A-E-2
L0612076 |PMWI101-01A-E-2
L0612274 |IW21-02A-E-2
L0612104 [IW101-03C-E-2
L0612201 [PMW92-05-E-2

LANS SAVIFLE D

NN =] =N RN =]

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 # 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.

MEGHO DR SDE PREE W IME isi/Mi isimi/RPi I i@iui iALiIFiLEI iRiS-
E ENT |BATCE D

RSK-175 L0612076 |1 WG220904 |carbon 136/-296/0K  |None, parent> 4x
2 dioxide spike

L0612201 |2 WG229610 |carbon 40/OK/OK  [None, parent> 4x
dioxide spike

Metabolic 10612230
acids

fan—y

WG229440 |pyruvic acid [ 146/49.5/98.4 |None, ND in parent

lactic acid -198/-215/0K |None, parent> 4x
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METHOD SDG PAR |PREP Analyte MS/MSD/RP |QUALIFIERS
ENT |BATCH D
spike
acctic acid 25.3/8.06/0K !JS8 detection

L0612076 |1 W(G229222 |lactic acid -1540/- None, parent> 4x
1410/0K spike

acetic acid .2500/- None, parent> 4x
2150/0K spike

propionic acid -3010/- Noene, parent> 4x

2790/0K spike
L0612104 |4 WG229222 |pyruvic acid  |OK/131/0K  |None, ND in parent
lactic acid OK/139/0K  |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 WG229201 |pyruvic acid  [OK/38.0/94.1 (IS38D94 parent

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

Sce 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 outlicrs.

B. 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 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 8310,
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

E2MPebt1GC0407 Page 11 of 17
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IX. INTERNAL STANDARDS

The Internat 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 arc not qualified for field duplicates as these are evaluated for the total project by the client.
Yes No X 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 (sec 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.

Samplcyi )
AM20GAX | P0612205 | DUPI-E-2 | IW21-01A -E-2 Hydrogen in parent 8.2, duplicate 2.7
Not Present | DUP2-E-2 | IW21-03A-E-2 Not present in hydrogen data
P0612137 DUP3-E-2 | PMW21-03-E-2 In control
P0612095 [ DUP4-E-2 [ IW101-01A-E-2 Hydrogen in parent 8900, dup 5300
P0612137 | DUP5-E-2 | IW101-05A-E-2 In control
P0612205 | DUP6-E-2 | IW101-08A-E-2 cannot locate parent results
P0612318 [ DUP7-E-2 | IW92-06-E-2 Hydrogen in parent 14, dup 1.4
P0612095 | DUPS-E-2 | PMWI101-03A-E-2 | In control
P0612205 [ DUP9-E-2 { PMW85-01-E-2 In control
RSK-175 10612275 | DUPI-E-2 | TW21-01A -E-2 In control
10612274 | DUP2-E-2 | IW21-03A-E-2 In control
L0612161 | DUP3-E-2 | PMW21-03-E-2 In control
L0612077 | DUP4-E-2 | IWI01-01A-E-2 In control
L0612160 | DUPS-E-2 | IW101-05A-E-2 In control
10612229 | DUP6-E-2 | IW101-08A-E-2 In control
L0612368 | DUP7-E-2 | IW92-06-E-2 In control
L0612078 | DUP8-E-2 | PMWI101-03A-E-2 | In control
L0612231 | DUP9-E-2 | PMWg5-01-E-2 In control
MBA L0612275 DUPL-E-2 | IW21-01A -E-2 In control
L0612274 DUP2-E-2 | IW21-03A-E-2 In control
L0O612161 | DUP3-E-2 | PMW21-03-E-2 Acetic acid 25.6 in parent, ND in
dup
E2MPebti GC0407 Page 12 of 17
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L0612077 | DUP4-E-2 [ IW101-01A-E-2 In control
L0612160 | DUPS-E-2 [ IW101-05A-E-2 In control
L0612229 | DUP6-E-2 [ IW101-08A-E-2 In control
L0612368 | DUP7-E-2 [ IW92-06-E-2 In control
L0612078 | DUP8-E-2 | PMWI101-03A-E-2 | In control
L0612231 | DUP9-E-2 | PMW85-01-E-2 In control

XL. 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.
NA_ X

Yes No

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.

XIL. 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:

E2MPebt1GC0407
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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 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 therc 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 cstablished. 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.

L0612103: Sample Receipt Form is not completely checked off.

Sample Discrepancy Form: L0612275 — Kemron did not receive samples for IDs DUP9-E-2, PMW85-01-E-
2, PMW835-02-E-02. They werc listed on the COC.

Sample Discrepancy Form: L0612230 — One of the RSK 175 vials of sample IW101-09A-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: L0612336 — Lab received sample containers for ID 1292-08-E-2 that were not
listed on the COC.

Sample Discrepancy Form: L0612229 — RSK TW101-08B-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 P06122035 (Kemron L0702003): The chain of custody provided had no laboratory receipt signature,
date, or time.

SDG P0612318 {Kemron L0702004): Documentation was in order.

SDG P0612095 (Kemron LO701687): Documentation was in order.

SDG P0612137 (Kemron L0O702002): 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.

E2MPebt1 GCO407 Page 14 of 17
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Sample Condition:

LO612231, L0612368, L0612230, L0612078, L0612154, L0612076, L0612107, LO612274, L0612275,
L0612202, 1.0612386, L0612077, L0612203, L0612229, L0612201, L0612336, 10612161, L0612160,
L0612104, L0612103: The cooler temperature was 0-1°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 Form: L0612386: Sample IW85-04-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 PMW101-01A-
E2, its MS and MSD containers, DUP4-E2, and IW101-01 A-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 revicwer has not been able to find documented holding times for the metabolic

acids. The normal holding time for an analogous HPLC method 8310 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, 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 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-175
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 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 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 intemmal 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.

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) MS/MSDs which meet the 20 to 1 ratio.

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 meaningfuily 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 # 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 (sce Table below)
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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.

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.

Method blanks for hydrogen analysis and for metabolic acids are in control.

Ficld 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 # 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: Memphis Defense Depot Site; EBT-1 phase for ¢2m

LABORATORY: Kemron 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 Organic Carbon; MCAWW Method 310.2 Alkalinity, 353.3 Nitrate Nitrogen, 354.1
Nitrite Nitrogen, 376.1 Sulfide

NO. OF SAMPLES: _110 Total Water, 3 dissolved Water, 109 Wet Chemistry

SAMPLE NO: See attached results forms

DATA REVIEWER: William Berning

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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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:

The packages contained 110 total waters, 3 dissolved waters, and 109 wet chemistry samples analyzed
for 3 project-specific ICP metals and & wet chemistry parameters. There were also 2 field blanks. All
packages were reviewed for COC, 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, cxcept for
[C). For 9 SDG’s, an IC failurc meant that the Nitrate Nitrogen and Nitrite Nitrogen analyses were done
by separate methods (MCAWW 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 (L0612077 and L0612274) were further evaluated for
calibration blank results for all analyses.

SDG L0612077 had a TOC triple QC set plus three analytical runs, as well as a double sulfide QC set.
SDG 10612078 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. SDG L0612107 had a TOC double QC set. SDG
L0612160 had a double alkalinity QC set, as well as a double TOC QC set plus two TOC analytical runs.
SDG’s L0612201, L0612202 and L0612203 each had two sets of [CP runs reported. SDG L0612230 had
a TOC double QC set plus three analytical runs. SDG’s L0612274 and L0612295 each had a TOC double
QC set plus two analytical runs. SDG L0612296 had a TOC triple QC set plus three analytical runs. SDG
L.0612368 had a double alkalinity QC set.

In SDG L0612076, 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 LO612296, 106012368 and LO6012386, 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 TOC analyses.

. CALIBRATIONS

A. All initia] 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. X  No_  NA__

Per the raw data review.

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
— 110% (Mercury 80 — 120%).

Yes X No_

The requirements were met for client samples (IC used percent difference). In SDG L0612104, several
alkalinity CCV’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-
cmendations are accepted and no qualifications have been applied. No mention of this circumstance was
made by the laboratory.

[I. CRDL STANDARDS

The 2 x CRDL standards were analyzed as required in the SOW.
Yes _ No NA_ X

Not rcqum:d

V. 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 (ICB) 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 frequencics
were met for client samples.

B. And the ICB and CCB results were within the required control limits.
Yes.  No_ X NA
Per the review of the QC summaries and the raw data, there were some blank analytc 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 No X

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/l | Selenium 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 ficld blanks are contained and identificd in the package.

Yes X No  NA :

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 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 Check Sample (ICS) was analyzed as required in the SOW or contract.
Yes X 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%.

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.

VIIL. 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 No X NA
The following SDGs had matrix spike results that resulted in sample qualification,

SDG SAMPLE 1D ANALYTE QUALIFICATION
L0612076 | All Non-detects Sulfide [client sample] | RS0
L0612201 | All Non-detects Nitrate [client sample] | RS18

All Detects Nitrate [client sample] JS18
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L0612230 | All Total Alkalinity [client | JS54
sample]
L0612274 | All Total Organic Carbon JS44

[client sample]

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_ 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 1D (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_ X_ 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
laberatory 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 cither 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%.
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.

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 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).

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

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 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.

XIL 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
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).

Yes_ X No
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
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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 dcliverable.

B. All samples were analyzed within the 40 CFR 136 (Clean Water Act) or method recommended
holding times (time of sample collection to datc of analysis).

Yes No X
The following samples required qualification due to method holding time exceedances.
SDG SAMPLE ID ANALYTE QUALIFICATION
L0612103 | AILIC 1C Nitrate RH192
AllIC IC Nitrite RH192
L0612104 | AllIC IC Nitrate RHZ240
Al IC IC Nitrite RH240
L0612107 | AlLIC - IC Nitrate RH240
All IC IC Nitrite RH240
L0612154 | AllIC IC Nitrate RH240
Al IC IC Nitrite RH240
L0612160 | AILIC IC Nitrate RH240
AllIC IC Nitrite RH240
L0612161 | AlLIC IC Nitrate RH168
All IC IC Nitrite RH168
L0612201 | ANLIC IC Nitrate RH144
AlLIC IC Nitrite RH144
L0612202 | AllIC IC Nitrate RH216
AllIC IC Nitrite RH216
L0612203 | AlIC IC Nitrate RH192
Al 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 # 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 identifted 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 EDD without qualification unless noted in this report for other QC
outliers.

C. Chains of Custody (COC)

1. Chains of Custody (COC) were reviewed and all ﬁclds were complete, signaturcs 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,

In SDG L0612296, the hand-completed COC is lacking laboratory receipt information.

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 L0612076, the ficld metals aliquots for samples PMW101-01 A-E-2 MS and PMW101-01A-E-2
MSD were not at proper pH upon laboratory receipt. In SDG L0612077, the field metals aliquots for
samples IW101-01A-E-2, DUP4-E-2 and PMW101-01A-E-2 were also not at proper pH upon laboratory
receipt. In SDG L0612365, the field metals aliquot for sample IW92-05-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; 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 TW85-04-E-2 were also not at
proper pH upon laboratory receipt. This may be due to inherent matrix buffering. The laboratory correctly
added HNO; 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.

[n SDG L0612076, the field TOC aliquots for samples PMW101-01A-E-2, PMW101-01A-E-2 MS and
PMW101-01A-E-2 MSD were not at proper pH upon laboratory receipt. In SDG L0612077, the field TOC
aliquots for samples IW101-01A-E-2 and DUP4-E-2 were also not at proper pH upon laboratory receipt. In
SDG L0612368, the field TOC aliquot for sample IW92-05-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 H,S0, 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 TOC
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 SDG L0612386, the total and dissolved field TOC aliquots for sample IW85-04-E-2 were also not at

proper pH upon laboratory receipt. This may be due to inherent matrix buffering. The laboratory correctly
e@2MPebt1Met 0407 Page 8 of 15



941 604

added H,sO, 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 TOC results in these samples have been qualified as estimated “JP” due to improper ficld
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 samplc receipt was without issues, 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 IWi01-01A / DUP4
0612077 PMW101-03A / DUPS
L0612160 IW101-05A / DUPS
LO612161 PMW21-03 / DUP3
L0612229 IW101-08A / DUP6
10612231 PMWEg5-01 / DUP9Y
L0612274 IW21-03A 7/ DUP2
L0612275 IW21-01A 7/ DUP1
L06012365 IW92-06-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 # is the value of the blank contamination. Data are usable as undetected values.

JS# 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. (JS126 would indicate the value
could be 126% of the true value)

RS# 1s for matrix spike/matrix spike duplicate recoveries below 30%R, where # is the analyte recovery
and non-detects are the affected results. The data are considered to be unusable for project purposes.
RH#, where # 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 sclenium 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 added 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 COC’s included the initial (i.e. field) sample relinquishment signature, date, and
time.

In SDG LO612296, 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/l | Selenium 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.

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
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laboratory internal tracking number). The laboratory ran variously either matrix duplicates or MS/MSD
samples or both or neither. Sufficient clicnt samples werc submitted to fulfill the project frequency.

The following SDGs had matrix spike results that resulted in sample qualification.

SDG SAMPLE ID ‘ ANALYTE QUALIFICATION
L0612076 | All Non-detects Sulfide [client sample] | RSO
L0612201 | All Non-detects Nitrate [client sample] | RSI8
All Detects Nitrate [client sample] JS18
L0612230 | All Total Alkalinity [client | JS54
sample]
L0612274 | All Total Organic Carbon JS44
[client sample]

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 X
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.

[ SDG | SAMPLE ID | ANALYTE | QUALIFICATION |

e2MPebt1Met0407 Page 11 of 15




541 607

L0612103 | AllIC IC Nitrate RH192
AHIC IC Nitrite RH192
L0612104 | AllIC 1C Nitrate RH240
AllIC IC Nitrite RH240
0612107 | ANIC IC Nitrate RH240
AlLIC IC Nitrite RH240
L0612154 | AllIC IC Nitrate RH240
All IC IC Nitrite RH240
L0612160 | Al IC IC Nitrate RH240
AllIC IC Nitrite RH240
LO612161 | ANLIC 1C Nitrate RH168
AllIC IC Nitrite RH168
L0612201 | AlLIC IC Nitrate RH144
AllIC iC Nitrite RH144
L0612202 | AlLIC IC Nitrate RH216
AllIC IC Nitrite RH216
L0612203 | ANIC IC Nitrate RH192
AHIC IC Nitrite RH192

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. 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

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 PMW101-01 A-E-2 MS and PMW101-01A-E-2
MSD were not at proper pH upon laboratory receipt. In SDG L0612077, the field metals aliquots for
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samples IW101-01A-E-2, DUP4-E-2 and PMW101-01A-E-2 were also not at proper pH upon laboratory
receipt. In SDG L0612365, the field metals aliquot for sample TW92-05-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; 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 TW85-04-E-2 were also not at
proper pH upon laboratory receipt. This may be due to inherent matrix buffering. The laboratory correctly
added HNO; 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 L0612076, the field TOC aliquots for samples PMW101-01A-E-2, PMW101-01A-E-2 MS and
PMWI101-01A-E-2 MSD were not at proper pH upon laboratory receipt. In SDG L0612077, the field TOC
aliquots for samples IW101-01A-E-2 and DUP4-E-2 were also not at proper pH upon laboratory receipt. In
SDG L0612368, the field TOC aliquot for sample IW92-05-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 H,SO, 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 TOC
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 SDG L0612386, the total and dissolved field TOC aliquots for sample IW85-04-E-2 were also not at
proper pH upon laboratory receipt. This may be due to inherent matrix buffering. The laboratory correctly
added H;sO, 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 rclatively brief, the analyte of interest in this case is not stable when only cooled.
Therefore, the TOC 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 IW101-01A /DUP4

L0612077 PMW101-03A / DUPS

L0612160 IW101-05A / DUPS

LO612161 PMW21-03 / DUP3

L0612229 IW101-08A / DUP6

10612231 PMWE85-01 / DUP9

10612274 IW21-03A/ DUP2

L0612275 IW21-01A/DUPI
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L06012365 IW92-06-E-2 / DUP7
QUALIFICATION SUMMARY TABLE
SDG SAMPLE ID ANALYTE QUALIFICATION
L0612076 | All detects <5x .00542 Selenium UPB.00542
mg/]
All Non-detects Sulfide [client RS0
sample]
PMWI101-01A-E-2, Total Organic Carbon | JP
PMWI101-01A-E-2 MS,
PMWIO0L-01A-E-2 MSD
L0612077 | IW101-01A-E-2, DUP4-E- | Total Organic Carbon | JP
2
L0612103 [ ANIC IC Nitrate RH192
AllIC I1C Nitrite RH192
L0612104 | AILIC 1C Nitrate RH240
AllIC IC Nitrite RH240
L0612107 | AllIC IC Nitrate RH240
AllIC IC Nitrite RH240
L0612154 | AlIIC IC Nitrate RH240
AllIC IC Nitrite RH240
L0612160 | AILIC IC Nitrate RH240
AllIC IC Nitrite RH240
LO612161 | ALIC IC Nitrate RHI168
AllIC IC Nitrite RH168
L0612201 | AllIC IC Nitrate RH144
All IC IC Nitrite RH144
All Non-detects Nitrate [client RS18
sample]
All Detects Nitrate [client JS18
sample)
L0612202 | AIlIC IC Nitrate RH216
AllIC IC Nitrite RH216
e2MPebt1Met 0407 Page 14 of 15
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L0612230 | All Total Alkalinity IS54
[client sample]
L0612274 | All Total Organic Carbon | IS44
[client samplc]
L0612368 | IW92-05-E-2 Total Organic Carbon | JP
L0612386 | IW85-04-E-2 total Arsenic, Manganese, { JP
Selenium
[W85-04-E-2 dissolved Arsenic, Manganese, | JP
Selenium
[W85-04-E-2 total Total Organic Carbon | JP
I1W85-04-E-2 dissolved Total Organic Carbon | JP
eZMPebt1Met 0407 Page 15 of 15
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B/50308

8260B/50308
SDG: L070: 3346, 3140, 3136,3106, 3107, 3180, 3310, 3246, 3230, 3276

PROJECT: Mcmqhis Defensc Depot, EBT-2 for E2m ,Texas

LABORATORY: Kemron Environmental Services, Marietta, OH

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year). March, 2007

NO. OF SAMPLES: 8260B/5030B (Waters) — 107 samples including (8 Trip Blanks and 2 Rinse Blanks)

ANALYSES REQUESTED: SW-846 §260B
SAMPLE NQ.: Seeg 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
II 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.

Yes X No

This is a Level I 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 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.

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 2°C but the Sample Checklist states that the samples
weren’t frozen. No qualifiers are required under these circumstances.

In addition, new EPA regulations (Sec Federal Register, March 12, 2007, 40CFR Part 122) require only that the
temperature of samples delivered to the laboratory be less than 6° C. Thus the sample receipt conditions are
fully compliant with applicable regulations.

10703140 narrative states: “One of the 8260 vials of ID PMW101-08A-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.

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).

Yes X 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__
II[. INSTRUMENT CALIBRATION — GC/MS
. A. Initial Calibration
L. The Responsc (RF) and Relative Response Factors (RRF) and average RRF for all compounds for all
analyses met the contract criteria of >0.01,
Yes X No_ NA

Per the project manager, thc 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
ar¢ 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.

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 No_X 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.

eARSD) RRE Qualifiers
[OAL et AN

L0703276 | 3/14/07 21:05 1-8 Bromoform 45.3 None, ND
1,2,3-trichorobenzene 38.4 None, ND

L0703230 | 3/14/07 21:05 ALL - Bromoform 45.3 None, ND
1,2 3-trichorobenzene 38.4 None, ND

LO703180 3/9/07 20:40 1-5, 8-11 1,2,3-tnchorobenzene 36.5 None, ND
Bromobenzene 35.3 None, ND
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5 RSD, RRE Qﬁ'ﬁliﬁer;‘|
L0703140 3/9/07 20:40 1,2,3,6,9 1,2 3-trichorocbenzene 36.5 None, ND
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
(.01 for CLP 2001) were met.

Yes_ X  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 inittal calibrations. Qualifiers are not added for these outlicrs
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 No_X 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 ncgatives, 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.

L0703276 | 3/22/07 741 18 Bromomethane 258 | None, ND
L0703180 | 3/13/07 11.29 15 8-11 Acetone 169 None, ND

IV. GC/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.

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.

Yes X  No NA

VL. 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 X 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.

Matrix Spikes in Project:

idMethed ™ #' ™ SDG AR T . Client Sample ID,; i 1 | - Rarent'Sample D
82608150308 1.0703140 PMW101-07A-EBT T L0703140-9
LO703180 MW-21-EBT-2 LG703180-05
LO703246 W101-06A-EBT-2 L0703246-14
IW21-02B-EBT-2 LO703246-02
LO703310 IW92-03-EBT-2 L0703310-06

541 615

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
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 JS143. The MS is in
control. No other qualifiers are required for MS/MSD recoveries.

MS/MSD Outliers

Mathod [ISDGER meaclientiSamp!ell DR | FabiSampIElID|RLYeR \halytelEnt |iRecov] [IRPD] | QA lificTs IR
8260 |L0703180} MW-21-EBT-2-MS | L0703180-06 | MS | Tetrachlorosthene | 15.9 N°”e'::ir;£'e>4"
L0703180 MW-21-EBT-2-MSD | L0703180-07 | MSD | Tetrachloroethene | -24.1 ND”e':;r:;’e>4"
L0703246 [ IW101-06A-EBT-2-MSD | L0703246-16 | MSD Acetone 1425 | 30.9 | J5143D31 parent
L0703246] IW21-02B-EBT-2-MS | L0703246-03 | MS | Tetrachioroethene | 28.4 “°“e’§§i'|l"§'e>4x
L0703246 | IW21-02B-EBT-2-MSD | L0703246-04 | MSD | Tetrachloroethene | 29.4 N°”e’§gir':‘§'e>4"
L0703246| IW101-06A-EBT-2-MS | L0703246-15 | MS | MEK (2-Butanone} | 19.1 N°”e'§§i’;‘£'e’4"

L0703310|  IW92-03-EBT-2 msp | Methyl t-butylether | 5, None, ND

(MTBE)
IW92-03-EBT-2 | L0703310-07 | MS | Tetrachloroethene | -80.4 N°”e'::iT§'e>4x
IW92-03-EBT-2 L0703310-08 | MSD | Tetrachloroethene | -73.1 N°“e'§sifg'e>4"
IW92-03-EBT-2-MSD | L0703310-08 | MSD |Bromodichloromethana| 122

C. The MSD relative percent differences (RPD) were within the defined contract limits.
Yes No X

NA

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.

D. The MS/MSD were client samples.
Yes X No NA

E2ZMPebt2VOAOQ707
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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 recoverics were within the limits defined in the contract (the MS limits arc 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 fow elevated recoverics 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-pentanonc). 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.

- = oct=]Detected

LO703310 3-6, 8-14 WG236074 Bromodichloroethane 122 None, ND
MTBE 125 None, ND
2TB WG238070 MTBE OK/M24/0K None, ND
LO703276 WG236070 MTBE OK/M24/0OK 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 10x 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. ~

=1 ctsTDetecred I I Res Ul

LO703310 1 WG236177. 1,2,3-trichlorcbenzene 27T6F None, ND
1,2,4-trichlorobenzene .236F None, ND
Naphthalene 261F None, ND
L0O703276 9-12 WG236177 1,2,3-trichlorobenzene 276F None, ND
1,2,4-trichlorobenzene .236F None, ND
Naphthalene 261F None, ND
L0703246 1,2,5,6,10 WG235782 1,2,3-trichlorobenzene 271F UB.27 detect
1,2, 4-trichlorobenzene 264F None, ND
79,13, 1718, WG235890 12,3-trichlorobenzene |  321F None, ND
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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2 SDGELT bilab'Sample # | -~ " "Batch . alif
1,2,4 tr|chlorobenzene 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
LO703346 1-8 WG236177 1,2,3-trichlorchenzene .276F None, ND
1,2, 4-trichlorchenzene .236F None, ND
Naphthalene 261F None, ND
LG703180 WG235206 1,2,3-trichlorobenzene AT1F None, ND
1,2,4-tfrichlorobenzene 360F None, ND
Hexachlorobutadiene 262F None, ND
Naphthalene .375F 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
L0O703140 1,2,9 WG235077 1,2,3-trichlorobenzene 635 UB.64 detect
1,2,4-trichlorobenzene 400F None, ND
Hexachlorobutadiene 346* None, ND
Naphthalene A484F None, ND
3,6 WG235110 1,2,3-trichlorobenzene 877 None, ND
1,2 4-trichlorobenzene 527 None, ND
Hexachlorobutadiene 400" None, ND
Naphthalene 563 None, ND
L0703136 WG235077 1,2,3-trichlorobenzene 535* None, ND
1-4 1,2, 4-trichlorobenzene A00F None, ND
Hexachlorobutadiene 346" None, ND
Naphthalene AB4F None, ND

C. If Field Blanks were identified, no blank contamination was found.

Yes No

_X

There are 8 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 UFB# for rinse blanks,

Trip blanks are free of contamination, but qualification was required for the rinse blanks.

- SamplellD) ILab]SampleilDl

e e

All in control

L0O703310 | TB-032607-EBT-2
L0703276 | TB-032707-EBT-2 3 All in control
LO703106 | TB-032107-EBT-2 6 All in control
L0703230 | TB-032907-EBT-2 12 Allin control
LO703346 | TB-032307-EBT-2 1 Allin control
LO703180 | TB-033007-EBT-2 12 All in control
LO703140 | TB-032007-EBT-2 6 All in control
All in control
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BN (0l O R
L0O703140 RB1-EBT-2 acetone 13.8 UFB14 delects
benzene 312F None, ND
naphthalene .308F None, ND
o-xylene A21F None, ND
toluene 761F None, ND
MEK (2-Butancne) 4.35F UFB4.4 detect
LO703310 RB2-EB-2 5 Benzene .28F UFB.28 detects
Naphthalene 31F None, ND
Toluene A49F 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 < 5 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 No X 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. In the case of DUPS, 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 | ug/l and the < 5 x RL criteria
would apply. This does not meet the criteria above. There are many detections in this sample and the
difference appears to be due to interferences in the matrix.

lGIie'_ntISampleIID. -P|arentISample- I(Dbs'e'r\.rI atio;n;sl

LO703107 DUP6-EBT-2 PMW101-01A -EBT-2 ok
LG703140 DUP7-EBT-2 PMW101-07B —-EBT-2 ok
LO703180 DUP2-EBT-2 PMW21-01-EBT-2 ok
L0703230 DUP3-EBT-2 IW101-04A -EBT-2 ok
L0703246 DUP1-EBT-2 IW21-04B -EBT-2 ok
L0703246 DUPS-EBT-2 PMW92-04-EBT-2 ok
L0703276 DUP4-EBT-2 IW101-08A -EBT-2 ok
L0O703310 carbon tetrachloride DUP5-EBT-2 (8.2) | IW92-08-EBT-2 (1.2) Diff 7
L0703310 DUP9-EBT-2 DR2-5-EBT-2 ok
XL SYSTEM PERFORMANCE

A. The RICs, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.

Yes No

 NA X

Not part of this review level

B. The suggested EQLSs for the sample matrices in this set were met.

Yes

X 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.
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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.

XIL TCL COMPOUNDS

A. The identification is accurate and all retention times, library spectra and reconstructed ioni chromatograms
(RIC) were evaluated for all detected compounds.

Yes_ No_  NA X

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 NA X

Not part of this review level

XHI. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification criteria.
Yecs 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:

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 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
clectronic reporting rule. The present system does not appear fulfill the authentication criteria for sample
tracking.

Sample Condition:
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Most of the SDGs had at least one cooler that was under 2°C but the Sample Checklist statcs that the samples
weren’t frozen. No qualifiers are required under these circumstances,

In addition, ncw EPA regulations (See Federat Register, March 12, 2007, 40CFR Part 122) requirc only that the
temperature of samples delivered to the laboratory be less than 6° C. Thus the sample reccipt conditions are
fully compliant with applicable regulations.

L0703140 narrative states: “One of the 8260 vials of ID PMW 101-08A-EBT leaked during transit. This vial
will not be used for analysis. No qualificrs are required for this since there are cnough 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 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.

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 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 for %D outliers. When there are no detections, unless the %D is biased low and
$0 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
clevated recovery. For low recoverics, 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.

Matrix Spikes:
There are 5 MS/MSDs which meets the 1:20 ratio.

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 qualificers are added.

The MSD 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 10x 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.

Ficld 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.

EQLs:

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:
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There arc 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 case of DUPS5, the parcnt
sample has a reported level of carbon tetrachloride at 8.2, and the duplicate is at 1.2 ug/L. This does not meet
the critcria 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 AM20GAX (GC/RGD).

RSK-175:
SDG:  1070: 3346, 3140,3136, 3106, 3107, 3180. 3310, 3246, 3230, 3276

Metabolic acids:
SDG: LO070: 3346,3140,3136, 3106, 3107. 3180, 3310, 3246, 3230, 3276

AM20GAX (Hydrogen):
SDG: P0703153, P0703152, P6703151, P0703156, P0703150, P0703250

PROJECT: Memphis Defense Depot, EBT-2 for ¢2m, Texas

LABORATORY: Kemron Environmental Services, Marietta, OH:; Hydrogen 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, AM20GAX — 90 vapor samples

ANALYSES REQUESTED: Metabolic Acids by HPLC; EPA SOP RSK-175, Microseeps AM20GAX

SAMPLE NO.: Attached

DATA REVIEWER: Sammy Huntington and John Huntington {Gateway Enterprises)
QA REVIEWER: Diane Short & Associates, Ing., 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 inctude 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 111 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 11l Report. No raw data are provided, nor required for review.

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.

IL 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. 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 ncarest day
in cases where the regulation or method specifies 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 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 8310 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 (sce 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 CO, 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 methed, 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 runs. In the
case of metabolic acids, the analtyes impacted are shown in the table. Qualifiers are added as JH#, where
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# is the difference between the observed holding time and the method holding time. 1t is not likely in any
of these cases that a significant bias will result from these deviations.

Sam niellD

LefS Sample
ID Batch HT

-Quallfter

MBA LO703230 DUP3-EBT-2 LO703230-01 | WG235508 Propionic Acid
DR2-1-EBT-2 LO703230-16 | WG236492 | 20 |Acetic Acid JHE
DR2-1-EBT-2 LO703230-16 | WG236492 | 20 |Butyric Acid JHGE
DR2-1-EBT-2 LO703230-16 | W(G236492 | 20 |Lactic Acid JHB
LO703230 DR2-1-EBT-2 LO703230-16 | WG236492 | 20 |Propionic Acid JHE
DR2-1-EBT-2 LOV03230-16 | WG236492 | 20 |Pyruvic Acid JHE
LO703246 | PMW92-04-EBT-2 LO703246-08 | WG236033 | 17 |Acetic Acid JH3
IW101-05C-EBT-2 | L0703246-13 | WG236033 | 17 |Acetic Acid JH3
IW101-05C-EBT-2 | LO703246-13 | WG236033 | 17 |Propionic Acid JH3
IW101-06A-EBT-2 | L0703246-14 | WG236353 | 17 |Acetic Acid JH3
IW101-06A-EBT-2 [ L0O703246-14 | WG236353 | 17 1Propionic Acid JH3
IW101-06A-EBT-2 | L0O703246-14 | WG236353 [ 18 [Butyric Acid JH4
IW101-06A-EBT-2 | L0703246-14 | WG236353 | 18 |[Lactic Acid JH4
IW101-06A-EBT-2 | LO703246-14 | WG236353 | 18 [Pyruvic Acid JH4
RSK175 | L0O703310 DR2-5-EBT-2 LO703310-14 | WG236389 | 15 |Carbon Dioxide JH1
IW92-03-EBT-2 LO703310-06 | WG236389 | 15 |Carbon Dioxide JH1
IW92-04-EBT-2 L0703310-09 | WG236383 | 15 |Carbon Dioxide JH1
PMW85-01-EBT-2 | L0703310-11 | WG236389 | 15 [Carbon Dioxide JH1
PMW85-04-EBT-2 L0703310-12 | WG236389 | 15 |Carbon Dioxide JH1
PMW85-05-EBT-2 L0703310-13 | WG236389 | 15 |Carbon Dioxide JH1

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 # is the number of days by which the holding time was exceeded. A list of
samples that ar¢ 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.

e Jonmem luvep  Jogemm | v edmy

P0703152 IW101-01C PO703152-07A M070320017 14.9 JH1
P0703250 IW21-01B P0703250-G7A M070327029 18.1 JH4
P0703250 IW21-028 P0703250-08A M070327029 17.9 JH4
PQ703250 IW21-05A - P0703250-13A M070327034 15.0 JH1
PQ703250 IW101-06C P0703250-32A MO70327034 15.2 JH1
PQ703250 IW101-08C P0703250-36A MO70327034 15.0 JH1
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C. All chains of custody are complete with signatures and dates.
Yes No_ X

The projcct manager is informed of the following and the chain information is to be updated for the projcct
file.

Most of the SDGs do not have a customary chain of custody. Those have a running list of samples with datc
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 arca
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 cach 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.

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 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 X No

Most of the SDGs had at least one cooler that was under 2°C 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 6° C. 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
IW92-05-EBT-2 (received at pH 3.5) and IW92-06-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 temperaturc or any other
documentatioin of sample condition for any of the hydrogen SDGs.

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 ‘1’ greater than 0.99, per SW-846, Method 8000B.

Yes No_ X
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 r* 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 I1I 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-175 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* 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.

Waliod _J[§06__[IciLodb__

L0703246 2/5/07 20:39
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Method SDG ICAL Date Lab Sample # Analyte %RSD | Qualifiers
L0703230 2/5/07 20:39 All Propionic Acid 89.8 None, r” OK
L0703107 215107 20:39 All Propionic Acid 89.8 None, r* OK
LO703180 2/5/07 20:39 All Propionic Acid 89.8 None, r OK
LO703310 2/5/07 20:39 All Propionic Acid 89.8 None, r* QK
L0703106 215107 20:.39 All Propionic Acid 89.8 None, r* OK
LO703276 2/5/Q7 20:39 All Propionic Acid 89.8 None, r OK
L0703136 2/5/Q7 20:39 All Propionic Acid 89.8 None, r* OK
LO703140 2/5/07 20:39 All Propionic Acid 89.8 None, r OK
LO703346 2/5/07 20:39 All Propionic Acid 89.8 None, r* OK
RSK-175 LO703246 1/8/07 16:52 All Methane 70 None, r* OK
L0703230 1/8/07 16:52 All Methane 70 None, r* OK
L0703107 1/8/07 16:52 All Methane 70 None, r* OK
10703180 1/8/07 16.52 All Methane 70 None, r* OK
L0703310 1/8/Q07 16.52 All Methane 70 None, r OK
L0O703106 1/8/07 16:52 All Methane 70 None, r* OK
LO703276 1/8/Q7 16:52 All Methane 70 None, ¥ OK
L0703136 1/8/07 16:52 All Methane 70 None, r* OK
LO703140 1/8/07 16:52 All Methana 70 None, ¥ OK
0703346 1/8/07 16:52 All Methane 70 None, r* OK

E. Percent Difference (%D’s) for Continuing Calibration Factors and retention times (RT) were within
the 25% Limits.

Yes No

_X

5

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 specificd. 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-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 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.

V. BLANKS
A. Laboratory blanks
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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 mecthod 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 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 blanks for hydrogen analysis and for metabolic acids are in control.

fis Detesd |

- TegER )

RSK-175 | LO703346 2-8RE WG236389 Carbon DIOXIde 476* None, Result > 5x V]

L0703310 1,3-5, 11-14 W(5236389 | Carbon Dioxide 476* None, Result > 5x MB

L0703136 1-4 WG235013 Methane 273 UB.273 detects < 5x

LO703106 1-5 W(G235013 Methane 273" UB.273 detects < 5x

L0703107 1-5 WG235013 Methane 273 UB.273 detects < 5x

LO703180 1-5, 8-11,13-18 | WG235814 | Carbon Dioxide 175* None, Result > 5x MB
MBAs All in control None
AMZ20GAX All in control None

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations,

Yes No

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

Yes No X

NA_ X_

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 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.
IME’(WI - Samplel ETEE Samp!e Givalifiers
ED
RSK-175 | L0O703310 RB2-EBT-2 Methane UFB# detects < 5x RB
L0703140 RB1-EBT-2 13 Methane 44F UFB# detects < 5x RB
MBA L0703310 RB2-EBT2 5 All in contro} None
L0O703140 RB1-EBT2 13 All in control None

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD)

E2MPebt2GCO707
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A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for cvery
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 20 to 1 ratio.

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 SbG Client Sample ID Lab Sample ID
MBA LO703140 PMW101-07A-EBT-MS L0703140-09
LO703180 MW-21-EBT-2-MS L0703180-05
LO703246 iW101-06A-EBT-2-MS LO703246-14
IW21-02B-EBT-2-MS L0703246-02
LO703310 IW92-03-EBT-2 L0703310-06
RSK175'5021 L0703140 PMW101-07A-EBT-MS L0703140-09
LO703180 MW-21-EBT-2-MS LO703180-05
L0703246 IW101-06A-EBT-2-MS L0703246-14
IW21-02B-EBT-2-MS L0703246-02
LO703310 IW92-03-EBT-2-MS L0703310-06

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 meaningfully 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 IW21-02B-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 RS0 (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

T 2

MBA [L0703140] PMW101-07A-EBT | L0703140-09| AceticAcid | 63.2/58.3/0K | JS58 parent
L0703180] MW-21-EBT-2 | L0703180-05 All 1n control None
L0703246| IW101-06A-EBT-2 |L0703246-14.|  Acetic Acid 58.1/63/0K JS58 parent

14RE
Propicnic Acid 55.6/52.3/0K J552 parent
IW21-02B-EBT-2 | L0703246-02,| Pyruvic Acid | 0/66/200 (NC) | RSO0 parent
2RE
Acetic Acid | 0/193/200 (NC)| _ RSO parent
E2MPebt2GCO707 Page 8 of 16
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IS cligntisamp ) O [ETEbYSampie Analyte MS/IMSD/RED] Jualifiers
Rl el S [ e ]
Butyric Acid 0/OKINC RS0 parent
L0O703310 IW92-03-EBT-2 L0703310-06 Pyruvic Acid 61/59.9/0K JS60 parent
Lactic Acid 11/54.1/0K JS11 parent

Propionic Acid 30.9/66.6/0K JS31 parent

Carbon Dioxide | Ok/-15.6/0k |None, zﬁmg'e > 4x
W21-00B-EBT2 | 1070324602 | All'm control None

LO703310 IW92-03-EBT-2 L0O703310-06 Carbon Dioxide 3.97/220/0K None, sample > 4x

RsK175|L0703248 IW101-06A-EBT-2 | LO703246-14

spike

L0703140| PMW101-07A-EBT | LO703140-09 . None, sample > 4x
and 09RE Carbon Dioxide OK/-785/181 spike
LO703180 MW-21-EBT-2 L0703180-05 All'in control MNone

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory limits.
Yes Noe X
See the scction 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. Please
note that in the case of TW21-02B-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 MSD 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 conirol.

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,

Ve | el

12-14,17,18 (all WG236173 | Carbon Dioxide | 166/0K/101 JL166D101
REs)

VIII. 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 are
reported in the data packages. This item cannot be verified. For an analogous HPL.C Method 8310,
surrogatcs 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 excoeded, the
sample was re-extracted and re-analyzed.
Yes No NA X

IX. INTERNAL STANDARDS

The Intcrnal 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, 50 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 duplicates for RSK-175, metabolic acids, and hydrogen analysis.

Results are in control per the above criteria except for one lactic acid result in DUP-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.

Method SDG 1D Rarent{Sample] Ohsernvations
2 OK

PMW101-01A -EBT- 4
830-MBA | LO703107 DUP6-EBT-2
PMW101-07B -EBT-
L0703140 DUP7-EBT-2 2 0K
LO703180 DUP2-EBT-2 PMW21-01-EBT-2 OK
LO703230 DUP3-EBT-2 IW101-04A -EBT-2 OK
L0703246 DUP1-EBT-2 IW21-04B -EBT-2 OK
Sample 5.4, Dup = ND; Not calcutated as
L0703246 DUP8-EBT-2 PMWQ2-04-EBT-2 ND=0
Sample 94, Dup 4.5, RL=1 (RPD 70,
L0703276 DUP4-EBT-2 IW101-08A -EBT-2 difference 4.9)
LO703310 DUP5-EBT-2 IW92-08-EBT-2 OK
L0703310 DUPS-EBT-2 DR2-5-EBT-2 OK
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Client Sample
ID Raient Sam ple

541 633

PMW101—O1A -EBT-
RSK175 | LO703107 DUP6-EBT-2
PMW101-OTB -EBT-
L0703140 | DUP7-EBT-2 2 OK
L0703180 | DUP2-EBT-2 PMW21-01-EBT-2 0K
RSK175 | LO703230 | DUP3-EBT-2 IW101-04A -EBT-2 0K
L0703246 | DUP1-EBT-2 IW21-04B -EBT-2 OK
L0703246 | DUPB-EBT-2 PMW92-04-EBT-2 OK
L0703276 | DUP4-EBT-2 IW101-08A -EBT-2 0K
L0703310 | DUP5-EBT-2 IW92-08-EBT-2 0K
L0703310 | DUP9-EBT-2 DR2-5-EBT-2 OK
PMW101-07B -EBT-
AM20GAX | PO703150 | DUP-7 2 OK
PMW101-01A -EBT-
P0703151 DUP-6 2 OK
PO703153 | DUP-3 IW101-04A -EBT-2 OK
P0703156 | DUP-2 PMW?21-01-EBT-2 0K
P0703250 | DUP-5 IW92-08-EBT-2 OK
P0703250 | DUP-1 IW21-04B -EBT-2 Sample 5.1, DUP 2.3
P0O703250 | DUP-8 PMWO92-04-EBT-2 OK
P0703250 | bUP-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.
NA X

Yes

No

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 becn 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.
XIL. COMPOUND QUANTITATION AND REPORTED CRQLS

A. Raw data examination verified that all sample results were correctly calculated.
Yes No NA X .
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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 ¢alibration forms.

B. The chromatograms and general system performance were acceptable for all instruments and
analytical systemns,
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 scction. 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 Custodv 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 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 oceur.

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 COCH# is applied.
Alternatively, some type of clectronic signature system could be used using a system compliant with EPA’s
proposed cross-media clectronic reporting rule. The present system does not appear fulfill the
authenticatton criteria for sample tracking. '
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For hydrogen analysis, conventional chain of custody documents were used. All were properly signed and
dated cxcept 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.

Samplc Condition;

Most of the SDGs had at least one cooler that was under 2°C 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 6° C. 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
IW92-05-EBT-2 (received at pH 3.5) and IW92-06-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
documentaticin 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 documented holding times for the metabolic
acids. The normal holding time for an analogous HPLC method 8310 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-175, pH should not be adjusted when CO 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 acidifted 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.
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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 analtyes impacted arc shown in the table. Qualifiers are added as
JH#, where # is the difference betwceen 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 procedurc 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
recomumendation are qualifigd 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 modcl is used. Howcver, the observed r or r* 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 in control 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 70 in the initial calibration. In this case,
however, the raw data includes a linear plot for methane showing an acceptable r* 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 afl are
in control.

E2MPebt2GC0707 Page 14 0of 16




941 637

Continuing Calibrations:

MBA: All calibrations are in control. The laboratory is employing the external standard method and is
using opening and closing calibrations appropriatcly.

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-175.

In such cascs, 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 ¢lear 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.

AMZ0GAX: 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 JL166D101 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 20 to 1 ratio.

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 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 JS#, where # is the
recovery which is out of limits. In the case of sample IW21-02B-EBT-2 there are three analytes that
were not recovercd in the matrix spike, although they were recovered in the MSD. These results are
qualified as RS0 (rejected) to indicate that the sample non-detect is rejected because of the failurc 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 altow the data to be used.

Field Duplicates:

There are 9 ficld duplicates for RSK-175, metabolic acids, and hydrogen analysis. Results arc in control
per the above criteria except for one lactic acid result in DUP-8 pair, onc lactic acid result in DUP -4 pair
and one hydrogen result for DUP-1 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 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 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: L070: 3106,3107, 3136, 3140, 3180, 3230, 3233, 3246, 3276, 3346

PROJECT: Memphis Defense Depot Site; EBT2 phase for e2m
LABORATORY: Kemron Laboratories, Marictta, 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 Alkalinitv, Method 376.1 Sulfide

NO. OF SAMPLES: _103 Total Water, 2 dissolved Water, 103 Wet Chemistry

SAMPLE NO:  See attached results forms

DATA REVIEWER: Kulp Consulting

QA REVIEWER: Dianc 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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[. DELIVERABLES

All delivcrables 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 11I. 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 103 total waters, 2 dissolved waters (metals and TOC), and 103 wet chemistry
samples analyzed for 3 project-specific ICP metals and 8 wet chemistry parameters. There were also 2
ficld blanks. All packages were reviewed for COC, 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). Four SDG’s (L070: 3230, 3346, 3180 and 03140) were 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 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. The validator
recommends that the following qualifers 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
L0O703230 Bromide 10.4 None, all ND
Sulfate 11 JC11
LO70 3140 Bromide 21 1C21
L0703346 Bromide 10.4 None, all ND
Sulfate 12.9 IC12.9
L0703180 Bromide 21 JC21
L0703136 Bromide 12.9 JC13
Sulfate 12.1 IC12
L0O703276 Bromide 13.4,13.5,13.4 JC13
L0703310 Bromide 10.4 JC104
Sulfate 12.9 JC13

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 a 5 point curve with cach set of data. No ICV or CCV is reported.
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For sulfide, no ICV 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
- 110% (Mercury 80 — 120%).

Yes X No

The requirements were met for client samples (IC used percent difference). Note that the TOC raw data
have an ‘error!!” message in the tables for the standards, The data have been checked against the
standard values and the rcason for this message does not seem to correlate to any QC or calibration
problem as calibrations were acceptable. TOC data do not have %R reported. These have been manually
determined.

[II. CRDL STANDARDS

The 2 x CRDL standards were analyzed as required in the SOW.
Yes _ No_ NA X '
Not required.

IvV. 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 (ICB) and continuing calibration blanks (CCB) were analyzed at the
required frequency.

Ycs 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 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 No_ X

Analytes were found 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

L0703140 0.506 TOC None, U or 5x

LO703180 0.63 TOC None, U or 5x

L0703230 0.84 TOC UB.84 W(G235432

L0703246 All > 5x

L0703230 0.64 TOC None, U or > 5x

L0703246

L0703233 0.506 TOC None, >5X

LO703276 0.529 TOC None, 5X W(G235979
0.00793 Selenium UB.0073

LO703310 0.53 TOC 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.

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 RB1-EBT-2, RB2-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 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

RB1 TOC 0.96 UFB.96
Alkalinity 15.9 UFBI16

RB-2 TOC 0.922 UFB.92
Alkalinity 8.98 UFRB9

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%.
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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 requested by client and data not provided by laboratory.

VIB. INTERELEMENT CORRECTION FACTORS

The Interclement 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.

VIL 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)

IW21-02B, MW21, IWI101-06A, IW92-03, PMW101-07A, IW21-04A, PMW101-03B, IW101-02B,
PMWI101-01A. 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 -
L0703140 | Alkalinity 158/ 162 % IS 162 detects
TOC 123/ 104 % (lab limit 115%) | Meet CLP limits, no
qualification
Chloride 47.8/ 58.4 % 1548
LO70 3180 | Chloride 68.2/ 68.7 % JS68
L.0703230 | Chloride 58/ 58% J§58
L0703107 | Bromide 41.7/43% 1842
Manganese 1130/ 1130% None *
10703253 | Manganese 59.1/ 38.6% None*
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L0703310 | Manganese 98/73 % None *
Alkalinity 84.9/79.1 (Lab limit 85%) | None, Mects CLP
TOC 79.8/72.6 % 1873

1.0703246 Mangancse 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.

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). Sufficient client samples have been used for the QC samples and
the only qualifiers that have been applied are from client samples.

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.

Yes X No NA

IX. LABORATORY CONTROL SAMPLE

A. Laboratory control samples (LCS) were analyzed at the required frequency.
Yes X No
The taboratory 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. (Mcthod of Standard Additions (MSA) rcquires only a single injection).

Yes No NA_X .

Graphitc 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_ 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 ditference criteria of + 10 % have been met.
Yes _ X No NA
C. The serial dilution analyses were on client 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.

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.

XII. 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 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 LO703276, the Method 300 IC holding time table lists the sample date as 3/8/07 and the sample
reccipt date as 3/7/07. This is obviously an crror, Times have been taken from the result forms,

QUALIFICATION

SDG SAMPLE ID ANALYTE
L0703136 | PMWIOL-02A Nitrite and Nitrate JH4
PMW101-02B Nitrite and Nitrate JH2.5

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,
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. ficld) sample relinquishment signature, date, and
time.

2. Samples werc 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 LO70 3346, L0703106, 1.0703107, L0703233, 10703276, 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 HNO; 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 ficld chemical preservation of the samples.

TABLE OF INSUFFICIENT pH

Sample Analysis
1W92-05 TOC and metals
IW85-06 TOC and metals
IW21-01A and 01B TOC and metals
IW101-04A Metals

TW21-05A Metals
IWI0I-01A Metals

Dup3 Metals

Dupé Metals
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{ PMWI101-01A | Metals
XIV. FIELD QC
A. Field QC samples (duplicates, SRMs) were identified.
Yes X No

The field duplicates are identified as:

SDG Duplicate Pair

LO703230 IW101-04A / DUP3 (Total and diss)
LO703107 PMWI101-01A / DUP6

L0703140 PMW101-07B / DUP7

LO703180 PMW21-01 / DUP2

L0703276 IW101-08A / DUP4

1.0703246 PMWG2-04 / DUPS

LG703246 IW21-04B / DUPI

L0703310 DR2-5/ DUP9

L0703310 IW92-08 / 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_  No_X NA

For the pair DUP 3 /IW101-4A, 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 [W101-4A 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.

SDG DUP 3 iWi014A RPD
3230 Manganese (t) 0.708 1.03 35%
TOC (1) 1210 1540 24%

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 # is the value of the preparation or field blank contamination. Data are usable as
undetected values.

JC#, where # 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 # is the analyte recovery. The bias to the
data is considered to be high or low proportional to the analyte recovery. (J$126 would indicate the value
could be 126% of the true value)

JH#, where # is the number of time units the analysis is past holding time.

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

*Very low levels of TOC and selenium could be false detections due to method blank contamination
(UB#)

*Chloride 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 samplc
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 cxceedence (JH#)

Qualification or Comments in Detail

Chains-of-Custody
None of the automated COC’s included the initial (i.e. field) sample rclinquishment 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 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. 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.

SbG Analyte %RSD Qualifier
L0O703230 Bromide 10.4 None, all ND
Sulfate 11 JC11
L070 3140 Bromide 21 JC21
L0703346 Bromide 10.4 None, all ND
Sulfate 12.9 IC12.9
L0703180 Bromide 21 JC21
L0703136 Bromide 12.9 JCI13
Sulfate 12.1 JC12
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.
SUMMARY TABLE FOR PREPARATION BLANKS
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SDG Result ANALYTE | QUALIFICATION

L0703346 0.53 mg/kg TOC None, U or 5x

L0703140 0.506 TOC None, U or 5x

10703180 0.63 TOC None, U or 5x

L0703230 0.84 TOC UB.84 W(235432

L0703246 All> 5%

L0703230 0.64 TOC None, U or > 5x

L0703246

10703233 0.506 TOC None, >5X

L0703276 0.529 TOC None, 5X WG235979
0.00793 Selenium UB.0073

LO703310 0.53 TOC 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 TOC 0.96 UFB.96
Alkalinity 15.9 UFBl6
RB-2 TOC 0.922 UFB.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 IDs end with EBT-2) IW21-02B, MW21, IW101-06A, IW92-
03, PMWI101-07A, IW21-04A, PMWI101-03B, IW101-02B, PMW101-01A. 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.

The following SDGs had matrix spike results that resulted in sample qualification.

SDG ANALYTE | RESULT QUALIFICATION
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L0O703140 ! Alkalinity 158/ 162 % JS 162 detects

TOC 123/ 104 % (lab limit 115%) | Meet CLP limits, no
qualification

Chloride 47.8/ 584 % 1548

L0O70 3180 | Chloride 68.2/ 68.7 % 1568

L0703230 | Chloride 58/ 58% JS58

L0703107 | Bromide 41.7/ 43% 1542
Manganese 1130/ 1130% None *

L0703253 | Manganese 59.1/ 38.6% None*

£0703310 | Manganese 98/73 % None *
Alkalinity 84.9/79.1 (Lab limit 85%) None, Meets CLP
TOC 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

recovcries 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 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.

Holding Times

SDG SAMPLE 1D ANALYTE QUALIFICATION
L0703136 | PMWI101-02A Nitrite and Nitrate JTH4
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[ | PMW101-02B | Nitrite and Nitrate | JH2.5 |

For sample holding time results that are out of control, the affected sample data have been qualified JH#,
wherc # is the number of time units past holding time that the analysis was late. In this case, the time is

in hours. Analysis results qualificd 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 [C 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 COCs and the laboratory log-in records, all applicable chemical preservatives were properly used
except as follows. In SDG L070 3346, L0703106, 10703107, 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 HNQ; 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 ficld chemical preservation of the samples.

~

TABLE OF INSUFFICIENT PRESERVATION

Sample Analysis
1W92-05 TOC and metals
TW85-06 TOC and metals
IW21-01A and 018 TOC and metals
IW101-04A Metals
IW21-05A Metals
IWI101-01A Metals

Dup3 Metals

Dup6 Metals
PMWI101-01A Metals

Field Duplicates

The field duplicates are identified as:
SDG Duplicate Pair

L0703230 IW101-04A / DUP3 (Total and diss)
L0703107 PMW101-01A / DUP6

L0703140 PMW101-07B / DUP7

10703180 PMW2i-01/DUP2

L0703276 IW101-08A / DUP4
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10703246
L0703246
L0703310
L0703310

PMW92-04 / DUP8
IW21-04B / DUPI
DR2-5/ DUP9
IW92-08 / DUPS

541 652

For the pair DUP 3 /IW101-4A, 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 IW101-4A filtered sample in set L703233.

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 cxceptions. Data are not qualified for ficld precision.

SDG DUP 3 IW101-4A RPD
3230 Manganese (1} 0.708 1.03 35%
TOC (1) 1210 1540 24%

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 8260B/5030B

SDG: L070: 5683, 6043, 6104, 6201, 5656, 6016, 6073, 6151

PROIECT: Memphis Defense Depot, EBT-3 for e2m Texas

LABORATORY: Kemron Environmental Services, Marigtta, OH

SAMPLE MATRIX: Water
SAMPLING DATE (Month/Year): May and June 2007

NO. OF SAMPLES: 8260B/5030B (Waters) — 108 samples including (8 Trip Blanks and 2 Rinse Blanks)

ANALYSES REQUESTED: SW-846 82608
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
111 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
conlract. T
Yes X No

This is a Level 111 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.
Yes X 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 L0706201, L0706073, and L0706104 the receipt time is not
present. The receipt time is shown in each case on the sample receiving checklist.

A few samplc 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.

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

Yes X No

Most of the SDGs had at least one cooler that was under 2°C 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 6° 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 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.

LO706151: Sample IW21-05B-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.
Yes X 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).

Yes X No

2. The Clean Water Act (40 CFR 136) or method holding times were mct for all analyses (14 days from time of
sample collection to analysis or extraction). -

Yes 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.

HL 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 >0.01.

Yes_ X 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 RF is valid. Given the spectral verification is
available, the data are not qualified for responsc >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
causcs these targets to be more sensitive to matrix variations that impact purge efficiency (such as ionic
strength or the prescnce 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 anaiytical 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 No X NA

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.
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[CANDSE) | Aoehe | EED
WG241683
LO705683 | 5/17/07 15:55 and All in control None
WG242113
5iB/07 16:28 WG242009 m-,p-Xylene 38.4 None, ND
516/07 18:59 WG242199 All in control None
WG242798 .
LO706201 5/6/07 18:59 and All in control None
WG242808
LO706151 5/17/07 15:55 | WG242473 All in control None
5/6/07 18.59 W(GE242667 All in control None
LO706073 | 5/17/07 15:55 All in control None
9/8/07 15.06 All in control None
5/6/07 18:59 All in control None
L 0705656 5/8/07 16:28 W(E241582 m-,p-Xylene 38.4 None, ND
LO706043 | 5M17/07 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.
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
(.01 for CLP 2001) were met.

Yes_ X No  NA

The CCVs were analyzed at the proper frequency. The same compounds showed low responses in the
continuing calibration as were obscrved 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 No_ X 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.

OrH

LO705683 6/4/07 10:09 WG241683 Allin control Nonhe
6/8/07 9:26 WG242113 Allin control None

6/7/07 9:23 W(5242009 Carbon Tetrachloride 277 Nane, all ND

6/9/07 10:00 WG242199 2-Butanone 25.2 JC25 detect

LO706201 6/17/07 10:58 WG242798 Bromomethane 31.6 None, all ND
6/18/07 817 WG242808 All in control None
LO706151 6/13/07 9:25 WG242473 All in control None
6/14/07 10:28 WG242573 All in control None

6/15/07 7:45 WG242667 Bromomethane 33.0 None, all ND
L0O706073 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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LO705656 6/1/07 10:56 WG241582 Carbon Tetrachloride 27.7 JC28 detects
LO706016 6/9/07 13.16 All in control None
6/10/07 11:45 All in control None

6/8/07 7:55 ° WG242096 Carbon Tetrachloride 26.5 None, all ND

6/8/07 7:39 WG242004 Bromomethane 33.1 None, all ND
LO706043 6/8/07 9:26 Allin control None
6/9/07 13:16 All in contral None

IV. GC/MS INSTRUMENT PERFORMANCE CHECK
The BFB (VOA) performance check was injected once at the beginning of each 12-hour period and relative
abundancc 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,
Yes No_X_NA

941 657

LO705656 — 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 qualificd 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,

VL. 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_ X

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

There are 5 MS/MSDs which meets the 1:20 ratio.

Matrix Spikes in Project:

[ &8 ||  GrtSembB | (hoogbD |
LO705683 W101-02C-EBT-3 LO705683-10
LO706043 DR1-3-EBT-3 LO706043-09
LO706073 IW101-07C-EBT-3 LO706073-03
LO706151 IW21-03B-EBT-3 L0706151-10
L0O706201 W92-08-EBT-3 LO706201-04

B. The MS and MSD percent recoveries were within the limits defined in the contract, which are the current
laboratory control chart limits,

Yes

Ne_ X |
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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

recoverics are ¢levated and the parent sample has no detection of the target, no qualifiers are added.

MS/MSD Outliers

SDG | Client Sample D | 2 SamPle | . Analyte Recov Qualifiers
L0705683 | IW101-02C-EBT-3 | LO706683-10 | MS | cis-1.2-Dichlorosthene | 60 1S60
LO705683 | IW101-02C-EBT-3 MS Tetrachloroethene 282 | Nore. ;’;L‘Z’“ > 4x
10705683 | IW101-02C-EBT-3 MSD | cis-1,2-Dichloroethene | 62.8 From MS
L0705683 | IW101-02C-EBT-3 MSD| Tetrachloroethene 259 | None. ;’;ﬁ“‘ > 4x
L0706073 | IW101-07C-EBT-3 | LO706073-03 | MS | Bromodichloromethane 124 None, parent ND
LO706073 { IW101-07C-EBT-3 MSD Tetrachloroethene 62.5 From MS
L0706073 | IW101-07C-EBT-3 MSD Trichloroethene 735 | Nere, s”;{g‘t > 4x
L0706073 | IW101-07C-EBT-3 MS | cis-1,2-Dichloroethene | -11.2 | None. _E;Li”t > 4x
L0706073 | IW101-07C-EBT-3 MS | Tetrachloroethene 57.1 JS57
L0706073 | IW101-07C-EBT-3 MS Trichloroethene 745 | Nore, g;rkee"t > 4x
L0706073 | IW101-07C-EBT-3 MSD | Bromodichloromethane 125 None, parent ND
L0706073 | IW101-07C-EBT-3 MSD | cis-1,2-Dichlorosthene | -7.23 | None g:iﬁ“t > 4x
L0706201 | IW92-08-EBT-3 | L0706201-04 | MS | 1.2,3-Trichloropropane | 25.6 | None: sp;[g“t > ax
L0706201 | IW92-08-EBT-3 MS Acetone 188 Js188
L0706201 | IW92-08-EBT-3 MS Chloroform 544 | None. é’;ﬁ”t > 4x
LO706201 | IW92-08-EBT-3 MS | cis-1,2-Dichioroethene | -30.7 | Nene: Sp:i[;"‘ > 4x
LO706201 | IW92-08-EBT-3 MSD | 1,2,3-Trichloropropane | 6.34 | Nene. S”;L‘Z’“ > 4x
LO706201 | IW92-08-EBT-3 MSD Chloraform 3g5 | None, é’;’k‘zm > 4x
LO706201 | IW92-08-EBT-3 MSD | cis-1,2-Dichloroethene | -70.8 | None: sp;:l”‘ > 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.

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

e2MPebt3VOA0907
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The full target list has been spiked. There are a few elevated recoveries obscrved 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.

@O || G j| WrEs resIreSD/RED I QUG ificrs A
LO705683 WGE242113 Vinyl Chloride 137 None, ND
L0706201 WG242796 Vinyl Chloride 141/0K/OK None, ND
LO706104 wWG242242 Bromodichloromethane 122 None, ND
Vinyl Chloride 149 JL149, detects
LO705656 WG241582 Bromodichloromethane 122 None, ND
LO706016 WG242004 Bromodichloromethane | 145/146/0K 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 mcthod blanks indicated in the table, below the reporting limit.
Whenever methylene chloride or acetone is detected in associated samples at a level less than 10x 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,

S

@8 [ Gl | Tepbluid | Redls | o
LO706016 . WG242004 Methylene Chloride .261F UBO.26 results < 10x
LO706043 WG242113 1,2,3-Trichlorchenzene 135F Mone, ND
WG242202 1,2,3-Trichlorcbenzene 293F None, ND
Hexachlorobutadiene .365* None, ND
LO706104 WG242242 1,2,3-Trichlorobenzene 289F Nene, ND
Hexachlorobutadiene .366* None, ND
LO705683 WG241683 1,2,3-Trichlorobenzene .286F None, ND
WG242113 1,2,3-Trichlorobenzene J135F 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 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.

| SDG | SampleliD samplepatciil

LO705656 | TB-052907-EBT-3 |5/29/2007 12:01 AM [Methylene chloride 0.852F |UTB.85 detects < 10x
5/29/2007 12:01 AM|Tetrachloroethene 1.27 |UTB1.27 detect < 5x

LO705683 | TB-053007-EBT-3 |5/30/2007 12:00 AM {Methylene chlonde 0.612F JUTB.61 detects < 10x
5/30/2007 12:00 AM|Tetrachlorcethene 1.09 |UTB1.1 1 detects < 5x
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0706016 | TB-053107-EBT-3 |5/31/2007 12:01 AM|Methylene chloride 0.611F |UTB.61 detects < 10x
5/31/2007 12:01 AM{Tetrachloroethene 1.07 |UTB1.1 detects < 5x
LO706043 RB1-EBT-3 6/1/2007 11:10 AM |1,4-Dichlorobenzene | 0.615 [UFB.62 detects < 5x0
6/1/2007 11:10 AM |Acetone 11 UFB11 detects < 10x
6/1/2007 11:10 AM |MEK (2-Butanone) 4.52F |UFB4.5 detects < 10x
6/1/2007 11:10 AM |Methylene chloride 0.304F |From second RB
6/1/2007 11:10 AM [Tetrachloroethene 0.273F |None, detects > 5x
RB2-EBT-3 6/1/2007 03:58 PM |Chloroform 0.815 |UFB detects < 5x
6/1/2007 03:58 PM |Methylene chloride 0.58F |UFBO0.58 detects < 10x
6/1/2007 03:58 PM |Tetrachloroethene 0.443F |[None, detects > 5x
LO706043 | 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 0.586F |UTBO0.59 detects < 10x
6/4/2007 12:01 AM |Tetrachloroethene 1.02 |UTB1.0 detects < 5x
L0O706104 | TB-060507-EBT-3 |6/5/2007 12:01 AM [Methylene chloride 0.513F |UTB0.51 detects < 10x
6/5/2007 12:01 AM |Tetrachlorcethene 1.01 |UTB1.0 detects < 5x
LO706151 | TB-060607-EBT-3 |6/6/2007 12:01 AM |Methylene chloride 0.647F |UTB0.65 detects < 10x
6/6/2007 12:01 AM |Tetrachloroethene 0.986F jUTB0.99 detect < 5x
LO706201 | TB-060707-EBT-3 |6/7/2007 12:01 AM |Methylene chloride 0.972F |UTB0.97 detects < 10x
6/7/2007 12:01 AM |Tetrachloroethene 208 |UTB2.1 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 RL 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 betwceen the ficld duplicate and the parent sample.

clientlsample]lD]

Parentf]Sample

L0706104 DUP1-EBT-3 IW21-01B-EBT-3 OK
LO706151 DUP2-EBT-3 IW21-04A-EBT-3 OK
LO706043 DUP3-EBT-3 IW101-01A-EBT-3 OK
LO706043 DUP4-EBT-3 IW101-03C-EBT-3 OK
LO706104 DUP5-EBT-3 iW101-09A-EBT-3 OK
LO706201 DUPG-EBT-3 IW92-02-EBT-3 OK
LO705683 DUP7-EBT-3 PMW101-01B-EBT OK
LO706043 DUPS-EBT-3 PMW101-08A-EBT-3 OK
L.0706016 DUPS-EBT-3 PMW85-05-EBT-3 OK

XL SYSTEM PERFORMANCE
A, The RICs, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.

Yes

No NA X

Not part of this review level

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

€2MPebt3VOA0907
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Yes X No NA

Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLSs for all other targets in the run. In such cases, the both results are provided in hardcopy except for the
analytes that ar¢ 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.

XIL 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_ NA X

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 NA X

Not part of this review level

XII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs wete properly identified and met the library identification criteria.
Yes No NA X

Notpart 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 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 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
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type of electrontc signaturc 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.

Sample Condition:
Most of the SDGs had at least one cooler that was under 2°C 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 6° 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 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,

L0706151: Sample IW21-05B-EBT-3 and TB060607 were received but not on the Chain of Custody.

Initial Calibratigns:

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.

Continuing Calibrations:
See the table within the report for %D 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 obscrved. 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 are 5 M8/MSDs which meets the 1:20 ratio.

Matrix Spikes in Project:

SDG Client Sample ID Lab Sample ID
L0705683 W101-02C-EBT-3 LO705683-10
LO706043 DR1-3-EBT-3 LO706043-09
LO706073 IW101-07C-EBT-3 LO706073-03
LO706151 IW21-03B-EBT-3 LO706151-10
LO706201 IWg92-08-EBT-3 LO706201-04

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 rccoveries arc clevated and the parent sample has no detection of the target, no qualificrs are
added.

Intcrnal 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 samplc 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 reporting
limit. Whenever methylene chloride or acetone is detected in associated samples at a level less than 10x 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 blarnk,
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.

EQLs:

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. 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 AM20GAX (GC/RGD).

RSK-175:
SDG: LO070: 5683, 6043, 6104. 6201, 5656, 6016, 6073, 6151

Metabolic acids:
SDG: L070:. 5683, 6043, 6104, 6201, 5656, 6016, 6073, 6151

AM20GAX (Hydrogen):
SDG: P0706057, PO706054, PO706176, P0706184, P0706049, PO706151

PROJECT: Memphis 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 2 rinse blanks: RSK-175 — 98 waters
including 2 rinse blanks, AM20GAX — 87 vapor samples

ANALYSES RE\QUESTED: Metabolic Acids by HPLC; EPA SOP RSK-175. Microseeps AM20GAX

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 I1I for review of all calibrations,
holding times, and QC for all samples.
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I. DELIVERABLES

All deliverables were present as specificd in the Statement of Work (SOW), SW-846, or in the project
contract.

Yes No_ X

This is a Level III Report.

[nitial calibration reports for RSK-175 are not accurate and complcte. See the discussion in the
calibration section. The initial calibration reports arc misleading, and the laboratory should endcavor to
produce summary initial calibration reports that are more accurately reflective of their calibrations.

I1. ANALYTICAL REPORT FORMS
The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes X _ No

I11. 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 Scction 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 werc 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 8310 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,
rns beyond 14 days were reanalyses to bring high-level targets into linear range.

LO706104 IW101-08C-EBT-3 12 rerun for high-level targets 16 None
L0706151 IW21-03B-EBT-3 10 rerun for high-level targets 15 None
IW21-04B-EBT-3 2 rerun for high-level targets 15 None
IW21-04A-EBT-3 1 rerun for high-level targets 15 None

DUP-2-EBT-3 3 rerun for high-level targets 15 None

\ IW85-06-EBT-3 13 rerun for high-level targets 15 None
iWo2-03-EBT-3 6 rerun for high-level targets 15 None

LO706016 | PMW101-06B-EBT-3 14 rerun for high-level targets 16 Nore

RSK-175: For RSK-175, pH should not be adjusted when CO, 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 prescrvation
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 analvzed 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 # 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 oceur, with a resulting
possibility of low bias.

PO706176 IW21-03A 10A M070621018 15 JH1
IW21-03B 02A M070621018 15 JH1
IwW21-028 17A M070621018 15 JH1
IW101-09C 04A M070621018 15 JH1
IW21-01A 08A M070621018 16 JHZ
DUP-1 16A M070621018 16 JHZ2
PMW21-04 24A MO70621018 17 JH3
IW21-05A 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 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 L0706201, 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 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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cach page of the Chain of Custody, but at the very least should appear cach 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
datcd cxcept for the document associated with 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

Most of the SDGs had at lcast one cooler that was under 2°C. No qualifiers are required under these
circumstances as long as samples are intact.

In addition, new EPA regulations (Sce Federal Register, March 12, 2007, 40CFR Part 122) require only that
the temperature of samples delivered to the laboratory be less than 6° 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 IW101-01A (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 IW101-04A had a pH of 4.5 (metals and metabolic acids). It does not indicate if
the laboratory adjusted the pH.

LO706151: 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
IW21-05/b-EBT-3 was received but not on the Chain of Custody; samples IW21-05A for metals and
metabolic acids were received at a pH of 3.5. Sample IW101-09C is indicated as having a broken container
for metabolic acids. Actions taken have not been indicated. '

L0706104: 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 IW21-01A. There was no
indication of actions taken by the laboratory.

L0706201: Sample receipt checklist states that the pH ranges were not acceptable. Sample TW92-06 was
received at pH 6 for metabolic acids. No indication of actions taken by the laboratory is present. Sample
IW92-04-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. PMWI101-01 A is shown as
having a pH of 4.5.  IW101-02C-EBT-MSD Metabolic Acids is shown as having a broken 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
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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 rcach the laboratory, no qualifier has been added in the
cases.

The laboratory has been diligent about documenting sample reccipt 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. The laboratory is being contacted in
order to verify sample integrity.

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 ‘v’ greater than 0.99, per SW-846, Method 8000B.

Yes No X
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 r* 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 Il 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.

AMZ20GAX (Hydrogen): All initial calibrations are conducted using a linear regression curve and all are
in control.

Batch]#

[Eed | [ [ELED | [ b | [ Crelie |
MA._ | LO0706073 | 6/1/07 14:25 WG241845 8 WG241968 | Propionic Acid | _91.9 | None, see text

LO706151 6/15/07 15:08 WG242734 Acetic Acid 172 [ None, see text
Butyric Acid 159 | Neone, 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
LO706016 6/1/07 14:25 | WG241740 except sample 14RE | Propionic Acid | 91.9 None, see text
6/156/07 15:08 | WG241740 ONLY ample 14RE Acetic Acid 172 | Noneg, 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
LO706043 6/1/07 14:25 WG241845 Propionic Acid | 91.9 | None, see text
LO705683 6/1/07 14:25 WG241625 Propionic Acid | 91.9 | None, see text
LO706201 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 |.
LO705656 6/1/07 14:25 WG241625 Propionic Acid { 91.9 | None, see text
LO706104 6/1/07 14:25 WG241868 (1-9) Propionic Acid | 91.9 | None, see text
6/15/07 15:08 WG241968 (1,3,4,5,6,9REs Acetic Acid 172
Wasdorss (1-13 REs) : None, see text
Butyric Acid 159 1 None, see text
Lactic Acid 75.3 | None, see text
-Propionic Acid | 95.0 | None, see text
Pyruvic Acid 251 | None, see text

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-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-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 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.

¢ZMPebt3GC0907
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AM20GAX: All calibrations arc in control. The laboratory is employing the cxternal standard method.
There are no closing CCVs reported in the data package.

V. BLANKS
A. Laboratory blanks
I. Laboratory blanks werec analyzed for every sample sct 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 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 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.

_ (ed |

~ @uelis

RSK-175 | LO705683 | WG241851 | carbon dioxide 373" UB# detections < 5x
LO705656 | WG241424 methane 274" UBO0# detections < 5x
LO706043 | W(G242585 methane .281* None, all > 5x
LO706104 | W(G242585 methane 281 None, all > 5x
LO706073 | WG242585 methane 281* UB# detections < 5x
MBAs ALL IN CONTROL None
AM20GAX ALL IN CONTROL None

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
MBA: Two rinse blanks contain butyric acid.

RSK-175: One rinse blank has a detection of methane below the reporting limit.

AM20GAX (Hydrogen): No rinse blanks are present. For hydrogen such blanks are unnecessary,

(o] ][ 96 | GnpbD || Snphbad || Mo |[ReuB) @ity |

MBA L0706043 | RB1-EBT-3 | 6/1/2007 11:10 AM | Butyric Acid | 1.37 UFB# detects < 5x
L0706043 | RB2-EBT-3 | 6/1/2007 03:58 PM | Butyric Acid | 0.968F From first RB
RSK175  |L0706043| RB1-EBT-3 | 6/1/2007 11:10AM | All OK All OK None
L0706043 [ RB2-EBT-3 | 6/1/2007 03:58 PM | Methane | 0.26F | None, related samples > 5x

VL. 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 20 to | ratio.
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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.

feiemsamerer DIRNE [Ytysamp o N
RSK175\5021 | LO705683 | IW101-02C-EBT-3 LO705683-10
LO706043 | DR1-3-EBT-3 LO706043-09
LO706073 | IW101-07C-EBT-3 L0706073-03
L0706151 | IW21-03B-EBT-3 L0706151-10
L0706201 | IW92-08-EBT-3 L0706201-04
830-MBA L0705683 | IW101-02C-EBT-3 LO705683-10
LO706043 | DR1-3-EBT-3 L0706043-09
LO706073 | IW101-07C-EBT-3 LO706073-03
L0706151 | IW21-03B-EBT-3 L0706151-10
L0706201 | IW92-08-EBT-3 LO706201-04

341 671

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 outlicrs 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

maoa]_epo | ermemmnn oD
MBA | LO705683| IW101-02C-EBT-3 10 MS Propionic Acid | -89.3 None, parent> 4x spike
IW101-02C-EBT-3 MSD | Propionic Acid | -85.8 None, parent> 4x spike
IW101-02C-EBT-3 MS Acetic Acid -94.4 None, parent> 4x spike
IW101-02C-EBT-3 MSD Acetic Acid -93.3 None, parent> 4x spike

LO706073 | IW101-07C-EBT-3 03 MS Acetic Acid 193 JS19 Parent

IW101-07C-EBT-3 MSD | Acetic Acid 338 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
LO708151 IW21-03B-EBT-3 10 MS Acetic Acid -159 None, parent> 4x spike
iW21-03B-EBT-3 MSD Acetic Acid -183 None, parent> 4x spike

IW21-03B-EBT-3 MS Butyric Acid 49.0 JS49 Parent
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Method | SDG Ciient Sample D | 2P SIS’“""* Type Analyte Recov | RPD Qualifiers
IW21-03B-EBT-3 MSD Butyric Acid 53.8 From MS
IW21-03B-EBT-3 MS Propionic Acid | -259 None, parent> 4x spike
IW21-03B-EBT-3 MSD | Propionic Acid | -258 None, parent> 4x spike
IW21-03B-EBT-3 MS Pyruvic Acid 10.0 From MSD
IW21-03B-EBT-3 MSD Pyruvic Acid 9.54 RS9 5 Parent

LO706201 IW92-08-EBT-3 03 MS Acetic Acid -296 None, parent> 4x spike
IW92-08-EBT-3 MSD Acetic Acid -297 None, parent> 4x spike
IW92-08-EBT-3 MS Propfonic Acid | -582 None, parent> 4x spike
IW92-08-EBT-3 MSD | Propionic Acid | -523 None, parent> 4x spike
IW92-08-EBT-3 MSs Pyruvic Acid 8.09 From MSD
IW92-08-EBT-3 MSD Pyruvic Acid 7.02 RS7 Parent
IW92-08-EBT-3 MS Butyric Acid 56.5 From MSD
IW92-08-EBT-3 MSD Butyric Acid 44 1 JS44 Parent

RSK175 | LO705683 | IW101-02C-EBT-3 10 MS Methane 149 From MSD

IW101-02C-EBT-3 MSD Methane 185 JS185 Parent
IW101-02C-EBT-3 MS | Carbon Dioxide | OK None
IW101-02C-EBT-3 MSD | Carbon Dioxide | 170 None, parent> 4x spike
LO706043 DR1-3-EBT-3 09 MS | Carbon Dioxide 46 J546
DR1-3-EBT-3 MS Methane 123 J5123 Parent
DR1-3-EBT-3 MSD Methane 121 From MS
LO706073 | iW101-07C-EBT-3 03 MS | Carbon Dioxide | 156 JS156 Parent
IW101-07C-EBT-3 MS Methane 157 |35.3 JS157D35 Parent

LO706201 iW92-08-EBT-3 04 MS Methane 147 From MSD

IW92-08-EBT-3 MSD Methane 165 JS8165 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

VIL. 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 L.CS recoveries are in control.
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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 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

AM20GAX (Hydrogen): All LCS recoveries are in control.

: ¥15DG, argetsDetected] LCS/LCSI lifi
RSK-175 | L0705656 WG241689 | carbon dioxide |  176/OK/OK JL176
L0705683 WG241689 | carbon dioxide | 176/OK/OK 176

VIII. SURROGATE RECOVERY

A. The Surrogate spike was analyzed with every sample.

Yes No_ NAX

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

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 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 Ne X NA

There are 9 field duplicates for RSK-175 and metabolic acids. For hydrogen analysis there are 8 field
duplicates, but for DUP8 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-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.

Client Parenfisample
SampleliD

LO706104 DUP1-EBT-3 iw21-01B-EBT-3

MBA: Lactic acid 13.5 in DUP, ND in sample:RSK-175: All OK
Hydregen: DUP 2600, parent 2.1
LO706151 DUP2-EBT-3 IW21-04A-EBT-3 MBA: All OK;RSK-175: All OK;Hydrogen: Parent not present

LO706043 DUP3-EBT-3 | IW101-01A-EBT-3 MBA. All OK;RSK-175: All OK;Hydrogen: OK
LO706043 DUP4-EBT-3 | IW101-03C-EBT-3 MBA: All OK;RSK-175: Carbon dioxide RPD=74%:Hydrogen OK
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SDG % ParentlSample OBServations
Sample]lb

L0706104 DUPS-EBT-3 | IW101-09A-EBT-3 MBA: Al OK;RSK-175: All OK;Hydrogen: RPD=110%
LO706201 CUPB-EBT-3 IW92-02-EBT-3 MBA: Butyric acid RPD=38%;RSK-175: All OK;Hydrogen: Parent and
DUP not present
0705683 | DUP7-EBT-3 | PMW101-01B-EBT MBA: All OK;RSK-175: All OK;Hydrogen: OK
LO706043 DUPB-EBT-3 PMW101-08A- MBA: Acetic acid 41.5 in DUP, ND in sample;RSK-175: Methane
EBT-3 . RPD 41%;
Hydrogen: Parent not present
LO706016 DUPS-EBT-3 | PMW85-05-EBT-3 MBA: All OK;RSK-175: All OK;Hydrogen: OK

XL 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 ¢valuation 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.

XIL. COMPOUND QUANTITATION AND REPORTED CRQLS i

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.

XIiIl. 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 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 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 arca
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
rccelpt signature, date and time, but in the case of SDGs L0706201, L0706073, and 10706104 the receipt
time is not present. The receipt time is shown in each case on the sample recemng checklist.

A few sample names are being truncated on the Chain of Custody because the ficld 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 cach time a new COCH# is applied.
Alternatively, some type of clectronic 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 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.

Sample Condition;
Most of the SDGs had at least one cooler that was under 2°C. 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 6° 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 IW101-01 A (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 IW101-04A had a pH of 4.5 (metals and metabolic acids). It does not indicate if
the laboratory adjusted the pH.

L0706151: 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
IW21-05/b-EBT-3 was received but not on the Chain of Custody; samples IW21-05A for metals and
e2MPebt3GC0907 Page 12 of 16
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metabolic acids were received at a pH of 3.5. Sample IW101-09C is indicated as having a broken container
for metabolic acids. Actions taken have not been indicated.

L0706104: 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 IW21-01A. There was no
indication of actions taken by the laboratory.

L0706201: Sample receipt checklist states that the pH ranges were not acceptable. Sample [IW92-06 was
received at pH 6 for metabolic acids. No indication of actions taken by the laboratory is present. Sample
IW92-04-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. PMW101-01A is shown as
having a pH of 4.5. IW101-02C-EBT-MSD Metabolic Acids is shown as having a broken bottle. Sample
DUP-T7 is shown as having the pH out at 6, but not for which method. No indication is made of laboratory
actions taken.

A butfer 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
mmmediatcly 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 HPLC method 8310 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-175, pH should not be adjusted when CO, 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
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 Microseeps, Inc. Recommended
holding times in the procedurc 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 qualificd as JH#, wherc # 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 specificd 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 cach analyte, with a note at the bottom that the lincar calibration model is
used. However, the observed r or 1* values are not reported, aithough 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 1V 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 I 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 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-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 specities 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.
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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.

AM20GAX: All calibrations are in control. The laboratory is employing the eéxternal 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 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.

MS/MSD Recoveries:
RSK-175: There were five (5) M8/MSDs which meet the 20 to 1 ratio.

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 tabie 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 obsetved, 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,

Field Duplicates:

There are 9 field duplicates for RSK-175 and metabolic acids. For hydrogen analysis there are 8 field
duplicates, but for DUP8 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, DUP-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 qualificd 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 a detection of methane below the reporting limit.
AM20GAX (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.

e2ZMPebt3GC0907 Page 16 of 16



941

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, QH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 5.6/07

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: 110 Metals, 109 TOC, and 108 Wet Chemistry

SAMPLE NQ: See attached results forms

DATA REVIEWER: Kulp Consulting

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

Telephone Logs included Yes No X

L,

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 valuc 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 [ 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 110 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 COC, 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 (c.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.

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 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 rcsponse 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 applicd 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

LO706104 Alkalinity (.991 JC.991

L0706201 Alkalinity 0.992 JC.0992

L0O706016 Alkalinity 0.994 JC.994, Samples 6-14
Alkalinity 0.993 JC.993, Samples 1-5

10706043 Alkalinity 0.994 JC.994

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
— 110% (Mercury 80 — 120%).
Yes X No

eZMPebt3Met 0907 Page 2 of 12



941

The requirements were mct for client samples (IC used percent difference).

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 entcred after the "B" blank descriptor.

A. The initial calibration blanks (ICB) 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 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 (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_ No_ X

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

SUMMARY TABLE FOR PREPARATION BLANKS

SDG Result (mg/Kg) Work Group ANALYTE QUALIFICATION
LO706073 | 0.53 WG242321 TOC None, U or >5x

0.54 WG242013 TOC None, U or >5x
L0706151 | 0.53 WG242614 TOC None, U or >5x

0.53 WG242691 TOC UB.53, detects <5X
L0O706104 | 0.554 WG242441 TOC UB.55, detects <5X

0.553 WG242614 TOC None, all >3X
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0.534 WG242691 TOC None, all >5X
L0706201 | 0.534 WG242691 TOC None, all >5X

0.52 WG242777 TOC None, all >5X
LO706016 | 0.547 WG241801 TOC UB.55, detects <5X

0.53 WG241873 TOC UB.53, detects <5X

0.54 WiG242013 TOC None, all >5X
LO705656 | 0.562 Sulfide UB.56, detects <5X

0.545 WG241472 TOC UB.55, detects <5X

0.547 WG241801 TOC UB.535, detects <5X
LO706043 | 0.538 WG242013 TOC None, all >5X
L0O705683 | 0.547 WG241801 TOC 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 5x blank are qualified UB and are fully usable as undetected values at that level.

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 RB1-EBT-3, RB2-EBT-3.

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 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 Sample Analyte Result Qualifier
RBI L0O706043-12 TOC 0.711 UFB.71
RB2 ' L0706043-3 TOC 1.03 UFBI

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
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Review of possible other contaminants was not requested by the client and is not applicable to limited list
mctals,

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 B
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):

IW92-08, IW101-07C, IW21-03B, IW101-02C, DR1-3. 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 following SDGs had matrix spike results that resulted in sample qualification,

SUMMARY TABLE FOR MS/MSD QUALIFIERS

SbG ANALYTE RESULT QUALIFICATION
L0706073 | Alkalinity 49.6/53 % IS 53, detects
TOC 160/ 168 % JS168, detects
L0706151 | TOC 106/159 % None*
Chloride 25.7/22.7 % J§23
Alkalinity -6/-8.5 % None*
L0O706201 | Chloride 59/67% JS59
Alkalinity -14.9/0.43 % None*
L0706043 | Manganese 180/222 % None *
Alkalinity 55.8/60 % IS56
10705683 | TOC 83/139 % JS139

* The parent sample results were very high compared to the spike added, making the percent
recoveries unreliable.

The samples were qualified IS#, 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.

e2MPebt3Met0907




941 685

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 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

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_ 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 L0O706016 had a serial dilution valuc of 11.1%. The samples were qualified JE11.
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 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.

XL 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 has noted a holding time exceedence for some samples in LO706151. 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 ficlds 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. ficld) 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, LO706151, LO706104, LO706201, 1.0705683, and 0706043, several samples were noted
as being above the required pH of 2. Samples were acidified as soon as they were reccived by the
laboratory and the exccedence 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; to bring them to the proper pH. For
these particular shipments, the samples were properly cooled and the shipping time was relatively bricf.
Since all analytes of interest are stable when cooled, no such stable analytes of interest reccived
qualification for insufficient ficld chemical preservation of the samples.

TABLE OF INSUFFICIENT pH

SDG Sample Analysis
LG706073 IW101-04 Mectals
LO706151 [W21-05A Metals
LO706104 IW21-01A Metals
£0706201 TW92-05 Metals
I1W92-06A Metals
L0705683 PMWI01-01A Metals
Dup7 Metals
L0706043 IWI101-01A Metals
Dup3 Metals

XIV. FIELD QC

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

Yes X No

The field duplicates are identified as:

SDG

L0706151
L0O706104

L0706201

L0706016
10706043

LO705683

Duplicate Pair

IW21-04A / DUP2
IW21-01B/ DUPI
IW101-09A / DUPS
IW92-02 / DUP6
PMWE5-05 / DUP9
IWI01-01A / DUP3
IW101-03C / DUP4
PMWI01-08A / DUPS
PMW101-01B / 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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SDG ANALYTE Dup Mg/, | SAMPLE Mg/L RPD
LO706140 Sulfide Dup5 2.38 IWI01-09 1.59 39.8%
L0706201 TOC Dup6 68 IW92-02 47.3 36.7%
L0705683 Alkalinity Dup7 559 PMWI101-01B 288 67%

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 uscd:

UB#, UFB#, where # is the value of the preparation or field blank contamination. Data are usable as

undetected values.

JC#, where # 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 # is the analyte recovery. The bias to the
data is considered to be high or low proportional to the analyte recovery. (JS126 would indicate the value
could be 126% of the true value).
JE# , where # is the percent difference between an undiluted and a 4x dilution. Data could be biased high
duce to non-linear chemical or matrix effects.

Summary:

*Very low level detections of TOC 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 (JS#). 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 COC’s included the initial (i.e. field) sample relinquishment signature, date, and

time.

Blanks

Field Blank Sample Analyte Result Qualifier

RBI L0706043-12 TOC 0.711 UFB.71

RB2 LO706043-3 TOC 1.03 UFB1

SUMMARY TABLE FOR PREPARATION BLANKS

SDG Result (mg/Kg) Work Group ANALYTE QUALIFICATION
L0706073 | 0.53 WG242321 TOC None, U or 5x
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0.54 W(G242013 TOC None, U or 5x
LO706151 | 0.53 W(G242614 TOC None, U or 5x

0.53 WG242691 TOC UB.53, detects <5X
L0O706104 | 0.554 W(G242441 TOC UB.55, detects <5X

0.553 WG242614 TOC None, all >5X

0.534 W(G242691 TOC Nong, all >5X
L0O706201 | 0.534 W(G242691 TOC None, all >5X

0.52 WG242777 TOC None, all >5X
L0O706016 | 0.547 WG241801 TOC UB.55, detects <5X

0.53 WG241873 TOC UB.53, detects <5X

0.54 WG242013 TOC Nong, all >5X
L0705656 | 0.562 Sulfide UB.56, detects <5X

0.545 W(G241472 TOC UB.55, detects <5X

0.547 WG241801 TOC UB.55, detects <5X
L0706043 | 0.538 - WG242013 TOC None, all >5X
LO705683 | 0.547 WG241801 TOC None, all >5X

Matrix Spikes/Matrix Spike Duplicates

The following SDGs had matrix spike results that resulted in sample qualification.

SUMMARY TABLE FOR MS/MSD QUALIFIERS

SDG ANALYTE RESULT QUALIFICATION
L0706073 | Alkalinity 49.6/53 % JS 53, detects
TOC 160/ 168 % JS168, detects
L0O706151 | TOC 106/159 % None*
Chloride 25.722.71% 1823
Alkalinity -6/-8.5 % None*
L0706201 | Chloride 59/67% J859
Alkalinity -14.9/0.43 % None*
L0O706043 | Manganese 180/222 % Nong *
Alkalinity 55.8/60 % JS56
LO705683 | TOCe 83/139 % JS139

* The parent sample results were very high compared to the spike added, making the percent
recoveries unreliable,

Serial Dilutions

eZMPebt3Met0907

Page 10 0f 12




941 8939

The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, except wherc the laboratory specifically reported a recognizable client ID (as opposed to a
laboratory intcrnal tracking number). The laboratory sometimes reported serial dilution results and
sometimes did not.

Manganese in SDG L0706016 had a serial dilution value of 11.1%. The samples were qualified JE11.
Data could be biased high due to non-linear chemical or matrix cffects.

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.

Holding Times

The laboratory has noted a holding time exceedence for some samples in L0706151. 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.

Sample Preservation

Since all analytes of intercst 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
LO706073 IW101-04 Metals
L0706151 IW21-05A Metals
L0706104 IW21-01A Metals
L0706201 IW92-05 Metals
IW92-06A Metals
LO705683 PMWI01-01A Metals
Dup7 Metals
LO706043 IW101-01A Metals
Dup3 Metals
QUALIFICATION SUMMARY TABLE
SDG SAMPLE ID ANALYTE QUALIFICATION
LO705656 [ IW101-01C Sulfide UB.56
IW101-02A Sulfide UB.56
PMWI101-03B TOC UB.55
DR2-1 TOC UB.55
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L0705683 | All samples Alkalinity JC.993
Dup 7 TOC JS139
PMWI101-01A TOC JS139
PMWI101-01B TOC JS139
PMW92-02 . | TOC JS139
PMW92-03 TOC JS139
PMW92-04 TOC JS139
IW-01 TOC J5139
IW101-02C TOC JS139
IW101-03A TOC J§139
MW-101T TOC JS139
MW-101B TOC JS139

L0706016 | All samples Manganese JE11
PMWI101-04A Alkalinity JC.993
PMW101-04B Alkalinity JC.993
PMWI01-07A Alkalinity 1C.993
PMWI101-07B Alkalinity JC.993
PMW101-08B Alkalinity JC.993

L0706016 | Dup9 Alkalinity JC.994
PMW92-05 Alkalinity JC.99%4
PMW92-06 Alkalinity JC.994
PMW385-04 Alkalinity J1C.994
PMW85-05 Alkalinity JC.994
PMWI0L-05A Alkalinity JC.994
PMWI101-05B Alkalinity JC.994
PMWI101-06A Alkalinity JC.994
PMWIi01-06B Alkalinity JC.9%4
PMW101-04A TOC UB.55
PMW92-05 TOC UB.53
PMW92-06 TOC UB.53

LO706043 | All samples Alkalinity JC.994856
PMWI101-08A TOC UFBI
DR1-3 TOC UFB1
PMW85-01 TOC UFB1

L0706073 | All samples Alkalinity JS53C.911
All samples except TOC JS168
PMW21-04

0706104 | All samples Alkalinity JC.991
IW101-05B TOC UB.55

LO706151 | All samples Chloride J§23
All samples Alkalinity 1C.992
IW21-03A TOC UB.53

L0706201 | All samples Chloride 1559
All samples Alkalinity IC.992
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ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B/50308

8260B/5030B
SDG: L070: 9280, 9182, 9237, 9399, 9322, 9346, 9530, 9422, 9471

PROJECT: Mecmphis Defense Depot, EBT-4 for e2m , Texas

LABORATORY: Kemron Environmenta] Services, Marietta, OH

SAMPLE MATRIX: Water
SAMPLING DATE (Month/Year): September 2007

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 result forms and associated EDD

DATA REVIEWER: Sammy Huntington and John Huntineton (: 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
1II validation of all chains of custody, calibrations and QC forms referencing the QC limits in the above
documents.

e2mPebtd VOA 1207 Page 1 of 9



941 693

I. DELIVERABLES

A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the project
contract.

Yes __X_ No

This is report has been requested to include the following 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 No_ X

Most of the SDGs had at least one cooler that was under 2°C 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 6° 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
PMWE85-04 and -05.

L0709346: pH ranges were acceptable for all organic samples. VOA sample TB-091407 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 TB091907 had headspace in two
containers. The laboratory was able to use other containers for the analysis. '

Il. 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).

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 to analysis or extraction).

Yes X No

I1L, 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 ¢riteria of >0.01.
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341 694

Yes_ X 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 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. Ifthis 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
causcs 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 No_X NA

One analyte was just above the 30% RSD limit and was not calibrated using linear regression. No qualifiers are
added since the target is not conducted in any sample.

(9L BB LEhSEd || — Al || 7D Adced
L0709280 | 9/12/07 17:13 | WG250530 | 12,13,16.17 1-Chlorohexane | 30.3 None, ND
L0709346 | 9/12/07 17:13 | WG250530 1,234,69 1-Chlorohexane | 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
(.01 for CLP 2001) were met.

Yes_ X 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 respense 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 No_ X 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.
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941 695

B

L0709346 | 9/25/07 8:29

IB‘a'tEhi#l IFGEBISEMpIE)ID) ANial e F@a .Qﬁ'lifie:rs.
outliers) lAdded

WG250967 511,12,13 Dichlorodifloromethane 295" None, ND
Vinyl Acetate 31.9 Nane, ND

IV, GC/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 100% upper and -50% lower limits critcria 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_ X 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

There are 5 MS/MSDs which meets the 1:20 ratio.

Matrix Spikes in Project:
Elientsamp Ol =l b
L0709322 PMW101-07A-EBT-4 2

LO709399 PMW101-05B-EBT-4 9
LO709530 PMW21-02B-EBT4 2
L0709280 PMW101-03A-EBT-4 13
L0709348 PMW-01-EBT4 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 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. 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

L0709322 IW101-07A-EBT-4 2 Carbon Disulfide 48.1/0K/OK JS48
L07093%9 | PMW101-05B—EBT-4 9 cis-1,2-Dichloroethene | 69.1/69.9/0K JS69
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941 696

SDG Client Sample 1D | L20 Sample Analyte MSIMSD/IRPD |  Qualifiers
Trichloroethene -21.4/-37.5/0K None, pqrent > 4x
spike
Tetrachloroethene 64.9/61.3/0K JS61
L0709530 | PMW21-02B-EBT-4 2 Tetrachloroethene 5014510k | None. 5";;‘2"‘ > 4x
LO709346 PMW-01-EBT-4 6 1,2,3-Trichloropropane 127/127/0K J3127 detection
1,2-Dibromo-3- .
chloropropane 138/140/0K | None, ND in parent
Acetone 143/145/0K JS145 detection
Bromodichloromethane 123/0K/OK | None, ND in parent
Carbon tetrachloride OK/63.4/0K JS63 parent
cis-1,2-Dichioroethene | 67.3/0K/OK N°”e'sﬁ?kr§"t ax
Methyl-t-buytl ether 130/134/0K | None, ND in parent
Tetrachloroethene | -62.5/0Kk/0Kk | None: S";Li”t > 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

VL. LABORATORY CONTROL SAMPLE

A. Laboratory Control Samples (L.CS) 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 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.
SISDGEE atchidad | sl iTargétsiDetected Leso ‘
LO7098322 WG250762 2-Hexanone 131 None, ND in samples
Acetone 140 JL140 one result
Bromodichloromethane 122 None, ND in samples
LO709237 WG250431 1,1,1,2-Tetrachloroethane 134/0K/0OK None, ND in samples
1,1,1-Trichlorpethane 142/124/0K None, ND in samples
Bromodichloromethane 128/QK/OK None, ND in samples
L0O709346 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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341 697

A. Method Blanks were analyzed at the required frequency and for cach 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 methylenc chloride or acetone is detected in associated samplcs at a level less than 10x the method
blank (corrected for dilution), the result is qualified as UB#, where # is the corrected method blank level. Such
results are usablc as nondetects. Qualifiers added are summarized in the table below. F or other targets, the
factor used is 5x.

SDG fargets|Detected @ualifiers
L0709322 WG250652 1,2,3-Trichlorobenzene .193F None, ND in samples
WG250762 1,2,3-Trichlorobenzene 251 None, ND in sample
Hexachlorobutadiene .280 None, ND in sample
Naphthalene .358 None, ND in sample
LO709309 WG251022 1,2,3-Trichlorobenzene 2B1F None, ND in sampies
WGE251061 1,2,3-Trichlorobenzene 307F None, ND in samples
L0709237 WG250324 Methylene Chlcride 362F None, ND in samples
WG250431 Methylene Chloride 315 UB.32 detects

WG250332 Methylene Chioride 294 None, ND in sample
0709280 WG250386 1,2,3-Trichlorobenzene 204F None, ND in samples
LO709346 WG250762 1,2,3-Trichlorobenzene 251F None, ND in samples
Hexachlorobutadiene .280F None, ND in samples
WG250807 1,2,3-Trichlorcbenzene 125F None, ND in samples
1,2,4-Trichlorobenzene .262F None, ND in samples

WG250775 Methylene Chloride .405F UB.41 detects < 10x MB

C. If Ficld Blanks were identified, no blank contamination was found.

Yes ~ No X |

There are 9 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 (sce 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.

Date

L0709182 | TB-091007-EBT-4 | 9/10/2007 Acetone 2.6F UTB2.6 results < 10x TB
9/10/2007 Chloromethane 0.896F UTB.9 detects
9/10/2007 Methylene chloride 0.301F None, UB or > 10x TB
L0709237 | TB-091107-EBT-4 | 9/11/2007 Chloromethane 1.14 UTB1.1 detects
LO709280 | TB-091207-EBT-4 | 9/12/2007 Chloromethane 0.878F UTB.88 detects
L0709322 RB1-EBT-4 9/13/2007 Acetone 7.27F UFB7.3 detects
9/13/2007 Benzene 0.211F UFB.21 detects
9/13/2007 MEK (2-Butanone) 3.16F UFB# detects < 10x FB
9/13/2007 Naphthalene 0.532F None, all ND
9/13/2007 Toluene 0.381F None, all ND
9/13/2007 1.4 Dichlorobenzene 1.92 UFB1.9 detects
TB-091307-EBT-4 | 9/13/2007 Chloromethane 0.978F UTB.98 detects
L0709346 | TB-091407-EBT-4 | 9/14/2007 Chioromethane 0.838F UTB.84 detects
L0709399 | TB-091707-EBT-4 | 9/17/2007 Chloromethane 0.752F UTB.75 detects
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941 698

SDG Sample ID Sample Analyte Result Qualifier
Date
L0709422 | TB-091807-EBT-4 | 9/18/2007 1,4-Dichlorobenzene 1.47 UTB1.2 detects
L0709471 | TB-091807-EBT-4 | 9/19/2007 Chloromethane 0.821F UTB.82 detects
LO709530 RB-2-EBT-4 9/20/2007 1,4-Dichlorochenzene 0.844 UFB.84 detects
912012007 Chloromethane 0.375F From TB
TB-092007-EBT-4 | 9/20/2007 Chloromethane 1.01 UTB1 detects

X.FIELD QC

If Field duplicates were identified, they met guidance RPD of < 35% for water or < 50% for soils. F or 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 identified field duplicates. Observations are summarized in the table. A detection of acetone had
an RPD of 58%, but all other detections meet criteria.

SDG* Client Sa T« Parent Sample;; *~ Obseivdtions
e B . Sl B gl < il VR TR
L0709530 DUP1-EBT-4 IW21-05A -EBT-4 Acetone RPD 58%
L0709471 DUP2-EBT-4 PMW21-03-EBT-4 OK
LO709182 DUPS-EBT-4 IW101-01B -EBT-4 OK
LO709280 DUP4-EBT-4 IW101-05C -EBT-4 OK
LO709182 DUP5-EBT-4 IW101-08B -EBT-4 OK
L0709399 DUPG-EBT-4 IW92-08-EBT-4 OK
LO709346 DUP7-EBT-4 W85-05-EBT-4 OK
L0709280 DUPS-EBT-4 PMW92-03-EBT-4 OK
LO709471 DUP9-EBT-4 DR1-3-EBT-4 OK
X1L. SYSTEM PERFORMANCE

A. The RICs, chromatograms, tunes and general system performance were acceptable for all instruments and
analytical systems.

Yes_ No_ NA X

Not part of this review level

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

Yes _ X 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  NA X

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 NA X
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Not part of this review level

XIIL. TENTATIVELY IDENTIFIED COMPOUNDS

TICs were properly identificd 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 2°C 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 6° C. Thus the sample receipt conditions are
fully compliant with applicable regulations.

LO709182: 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
PMWE85-04 and -05.

L0709346: pH ranges were acceptable for all organic samples. VOA sample TB-091407 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 TB091907 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 clevated 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
LG709322 PMW101-07A-EBT-4 2
LO709399 PMW101-05B-EBT-4 9
L0708530 PMW21-02B-EBT-4 2
LO709280 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 arc elevated and the parent sample has no detection of the target, no qualificrs are
added. Data are qualified JS#, where # 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 rcporting
limit. Whenever methylene chloride or acetone is detected in associated samples at a level less than 10x 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.

Ficld 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 (sec 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 méthod
blanks. For clarity, the qualifiers used in this case are UTB# for trip blanks and UFB# for rinse blanks.

EQLs:

Dilutions were necessary in some cases to achieve the proper quantification of high-level targets, which raises
the EQLSs 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. 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, Mcthane, Ethene, Carbon dioxide by EPA SOP
RSK-175; and Hydrogen by AM20GAX (GC/RGD).

RSK-175:
SDG:  LO70: 9280, 9182, 9237, 9399, 9322, 9346, 9530, 9422, 9471

Metabolic acids:
SDG:  L070: 9280, 9182, 9237, 9399, 9322, 9346, 9530, 9422, 9471

AM20GAX (Hydrogen):
SDG:  P079346 (no form I's in HC, used from CD), P0709222, P0709345, P0709344. P0709343,
P0709221

PROJECT: Memphis Defense Depot, EBT-4 for e2m, Texas

LABORATORY: Kemron Environmental Services, Marietta, Ot Hydrogen subcontracted to Microseeps,
Inc, Pittsburg, PA '

SAMPLE MATRIX: Water and Vapor

SAMPLING DATE (Month/Year): September 2007 -

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 by HPLC; EPA SOP RSK-175. Microseeps AM20GAX

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 111 for review of all calibrations,
holding times, and QC for all samples.
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941 7902

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

[1L. 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

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 X No
Metabolic Acids: The revicwer has not been able to find documented holding times for the metabolic
acids. The normal holding time for an analogous HPLC method 8310 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.

LO709322 15 15 None
2,12,2RE,12RE,

L0709399 19RERE 15 None

LO709422 12,13,14, 15 None
14RE,14RERE 16 None

LO709530 9,10,11,8RE,10RE 15 None

RSK-175: For RSK-175, pH should not be adjusted when CO; 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 (PMW101-04B-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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541 703

AM20GAX (Hydrogen): This method is a procedure developed by Microseeps, Inc. Recommendcd
holding times in the procedure are 14 days. All samples were analyzed within 14 days and no qualifiers
are issued.

C. All chans of custody are complete with signatures and datcs.

Yes_ X No i

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 COC 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

Most of the SDGs had at least one cooler that was under 2°C 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 6° C. Thus the sample receipt conditions
are fully compliant with applicable regulations.

LO709322: pH ranges were not acceptable for one metabolic acid sample. Sample PTMW101-01A-EBT4
was at pH 5.5, and the laboratory adjusted the pH

L0709399: PMW101-30A-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, -03B-EBT4, and DUP6-EBT4. The
laboratory adjusted the pH in these samples. .

L0709182: pH ranges were not acceptable for metabolic acids for sample IW101-01A-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 IW101-04A,

L0709422: pH ranges were not acceptable for one metabolic acids sample, which was adjusted by the
laboratory. This was sample I[W92-05-EBT4.

L0709530: pH ranges were not acceptable for one metabolic acid sample, which was adjusted the
laboratory. This was sample IW21-05A-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.
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IV. INSTRUMENT CALIBRATION (IC) AND CONTINUING CALIBRATION (CO)
VERIFICATION

A. The GC standards werc 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 8000B.

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
uscd. However, the observed r or 1 valucs 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 Il 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.

et
MBA ALL SDGs | 9/18/07 14:28 | Propionic Acid

99.8

None - see text above

RSK-175: Al initial calibrations are in control.

AM20GAX (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: 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 $000B), 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.
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It should be noted in this regard that the laboratory appears to usc 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.

RSK0175| L0O709346 9/27/07 1722 Methane 90.3 | None, due to syringe fallure, next CCV OK
Ethene 90.9 None, due to syringe failure, next CCV OK
Ethane 90.7 | None, due to syringe failure, next CCV OK
L0709237 9/23/07 14:12 {Carbon Dioxide| 68.7 JCB9 associated samples
9/24/07 19:44 |Carbon Dioxide| 75.8 JC76 associated samples
LO709280 9/25/07 19:25 [Carbon Dioxide| 64.6 JCB5 associated samples
9/26/07 00:17 |Carbon Dioxide| 83.7 None, not reported from runs
LO709399 9/27/07 17:22 Methane 90.3 None, due to syringe failure, next CCV QK
Ethene 90.9 | None, due to syringe failure, next CCV OK
Ethane 80.7 | None, due to syringe failure, next CCV QK
L0709422 9/29/07 19:15 |Carbon Dioxide| 73.9 None, not reported from runs
LO709322 9/24/07 2040 | Carbon Dioxide| 82.5 None, not reported from runs
9/25/07 149 [Carbon Dioxide| 64.7 JCB5 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| 83.7 JC84 associated samples
9/26/07 2:52 |Carbon Dioxide| 65.5 JC84 from opening CCV
9/26/07 5:26 |Carbon Dioxide| 86.4 JC86 associated samples
9/26/07 21:55 |Carbon Dioxide| 82.4 JCB2 associated samples
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 for l;drogen 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.

RSK-175

10709182

1,456

Methane

__ G

340 Nne. results » 5x blan

WG250514

9RE, 7RE,10RE

11RE

Carbon Dioxide

272 None, results > 5x blank
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Method SDG Batch Lab Sample # ITargets Detected| Target Qualifiers
L0709237 | WG250853 | 3.4,6,7.8,10,11 (all | Carbon Dioxide 160 None, results > 5x blank
REs)
LO709280 | W&251011 |1-7,8,9,11,12,16 17, Methane .455 UB.46 results < 5x blank (EB)
13 (All REs)

LO709399 | WG251224 2,4,913,14 Methane .576 UB# results < 5x blank
LO709422 | W(G251564 10,11,13 Carbon Dioxide 188 None, results > 5x blank
LO709530 { WG251928 §-11 Carbon Dioxide 159 UB159 results < 5x blank (RB)
L0709322 | WG251011 1-4 Methane .455 UB 46 results < 5x blank (EB)

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

B. Ficld 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 summarizes the results. Samples were qualified
UFB.47 for detections of pyruvic acid in one field blank.

Method SDG ‘| Field Blank.{. Analyte Result Qualifier
RSK-175 L0O709322| RB1-EBT-4 All in control None
L0O709530| RB-2-EBT-4 | Carbon Dioxide 610 Nene, UB from MB
M.A. LO709530| RB-2-EBT4 Pyruvic Acid 470 UFB .47 detections < 5x FB
LO709322| RB1-EBT-4 All in Control None

VL. 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 20 to 1 ratio.

Metabolic Acids: There were five (5) MS/MSDs which meet the 20 to 1 ratio.

AMZ0GAX: 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
L9709280 IW101-03A-EBT4 13
L0709399 [ PMW101-05B-EBT-4 9
L0709530 1W21-02B-EBT-4 2
L0709322 IW101-07A-EBT-4 2
MBA L9709346 IW-01-EBT-4 6
L0709399 | PMW101-05B-EBT-4 9
L0709280 IW101-03A-EBT4 13
L0709322 IW101-07A-EBT-4 2
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B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or in the

contract.
Ycs

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 qualificrs ar¢ 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 TECOVEry.

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#, where #
is the recovery which is out of limits.

MS/MSD Outliers
ethods D ;
RSK-175 |L0709346 IW-01-EBT-4 Methane 126/0K/OK J5126
Carbon Dioxide | 33.6/0K/41.8 J834D42
L9709280| IwW101-03A-EBT-4 13 Methane 148/CK/OK None, sample > 4x
spike
13 Carbon Dioxide | 162/0K/OK J3162
Methane 352/442/0K None, sample > 4x
LO709399 | PMW101-05B-EBT-4 9 spike
LO709530 IW21-02B-EBT-4 Carbon Dioxide | OK/152/0K J5152
L0709322| IW101-07A-EBT-4 ) Carbon Dioxide | 25.4/0K/43.7 JS25D44
Methane 28.6/0K/OK None, sample > 4x
spike
M.A. LO709280| IW101-03A-EBT-4 13 Acetic Acid -0.719/- None, sample > 4x
0.900/0K spike
Propionic Acid | -96.8/-100/0K | None, sample > 4x
spike
LO709322| IW101-07A-EBT4 2 Acetic Acid 68.6/68.1/0K JS6g
Propionic Acid | 67.7/66.7/0K JSB7

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

VIL. 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

e2mPebtdGC1207
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B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the contract.
X

Yes No_ X
MBA: All LCS recoveries are in contrel,

RSK-175: There are three LCS runs for carbon dioxide that arc 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
arc 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.

- Oded | » LeHSEmELE |, Ceteh [ieppsbostd’ WHEERRD | QEles
RSK-175 | L0O709346 11,1213 WG251140 | Carbon Dioxide 140 None, not used
for analyte
0709322 WG250854 | Carbon Dioxide 28.4 JL28
WG251012 | Carbon Dioxide 34.5/27/3/0K JL27

VIil. 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 excecded, the

sample was re-extracted and re-analyzed.

Yes No NA_ X

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 arc 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 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.

lelié'ﬁtISampleIID.

-Pla'r'e'ntISamp{e-

L0709530 DUP1-EBT-4 IW21-05A -EBT-4 Hydrogen RPD 51%
L0709471 DUP2-EBT-4 PMW21-03-EBT-4 OK
L0709182 DUP3-EBT4 IW101-01B -EBT-4 OK
L0O709280 DUP4-EBT-4 IW101-05C -EBT-4 OK

e2mPebt4GC1207
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L0709182 DUP5-EBT-4 IW101-08B -EBT-4 OK
0709399 DUPG-EBT-4 IW92-08-EBT-4 Methane RPD 71%
L0709346 DUPT7-EBT-4 IW85-05-EBT4 OK
L0O709280 DUPB-EBT-4 PMW92-03-EBT-4 OK
LO709471 DUP9-EBT-4 DR1-3-EBT-4 OK

X1. COMPOUND IDENTIFICATION .

A. All raw data chromatograms and data system printouts were evaluated for all detccted 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 qualificr 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.

XIl. 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, 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 2°C but the Sample Checklist states that the
samples weren’t frozen. No qualifiers are required under these circumstances.

In addition, new EPA regulations (Sce Federal Register, March 12, 2007, 40CFR Part 122) require only that
the temperature of samples delivered to the laboratory be less than 6° C. Thus the sample receipt conditions
are fully compliant with applicable regulations.

L.0709322: pH ranges were not acceptable for one metabolic acid sample. Sample PTMW 101-01A-EBT4
was at pH 5.5, and the laboratory adjusted the pH

L0709399: PMW101-30A-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, -03B-EBT4, and DUP6-EBT4. The
laboratory adjusted the pH in these samples. .

L0O709182: pH ranges were not acceptable for metabolic acids for sample IW101-01A-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 IW101-04A.

1.0709422: 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 IW21-05A-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-175: For RSK-175, pH should not be adjusted when CO, 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 (PMW101-04B-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.

Initial Calibrations:
e2mPebt4GC1207 Page 10 of 11
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Initial calibrations are in control. See comments in the report regarding report deficiencics.

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-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.

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/MSDs 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/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#, where # is the recovery which is out of limits,

Field Duplicates:
There are 9 identified ficld 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.
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INORGANIC DATA QUALITY REVIEW REPORT
METALS BY ICP SW-846 METHOD 6010B and WET CHEMISTRY

SDG: LO70: 9182, 9237, 9280, 9322, 9346, 9399, 9422. 9471, 9530

PROJECT: Mcmphis Defense Depot Site; EBT4 phase for e2m, TX

LABORATORY: Kemron Laboratories, Marietta, OH

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 9/07

ANALYSES REQUESTED: SW-846 Method 6010 (ICP), 9056 (IC) Bromide, Chloride, Nitrate, Nitrite.
Sulfate, 9060 Total Qrganic Carbon; MCAWW Method 310.2 Alkalinity, Method 376.1 Sulfide

NO. OF SAMPLES: 110 Metals, 109 TOC, and 108 Wet Chemistry

SAMPLE NO:  See attached results forms

DATA REVIEWER: JJ Egry Consulting

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 gualifiers 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 catibrations, 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 arc reviewed as Level IIL. 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 107 metals, 107 TOC, and 107 wet chemistry samples analyzed for 3 project-
specific ICP metals and 8 wet chemistry parameters. There were also 2 ficld blanks. All packages were
reviewed for COC, 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 summarics were reported for them (again, except for IC). One
SDG (L0709322) was further evaluated for calibration blank results for all analyses.

1. 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.

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.

SDG Sample 1D Analvte  [Qualifier
L0709471 |All detected data Bromide [JC10.8

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
— 110% (Mercury 80 — 120%).
Yes  No X

Several CCVs for Alkalinity were above 110%. The validator recommends that the following qualifiers
be applied to the affected data. Data would be qualified JC# where # is the percent recovery in the
worst-case CCV. Data whose percent recovery is greater than 110% 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-run with an in-control calibration. The
laboratory was contacted and has respondcd that their acceptance limit is 85 -~ 115%. Data will not be
qualified, but the following is noted as a potential high bias.

SDG Sample 1D Analyte Qualifier
10709280 |All detected data Alkalinity, Total [JCI11
L0709322 |All detected data Alkalinity, Total JCI115
L0709346 |All detected data Alkalinity, Total [JC112
L0709422 |All detected data Alkalinity, Total |JC111
L0709530 |All detected data Alkalinity, Total JC113

III. CRDL STANDARDS
The 2 x CRDL standards were analyzed as required in the SOW.
Yes _ No NA X

Not required for Level 11

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 (ICB) 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 (IDL), 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 qualificd 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 arc qualified as noted and are fully usable as undetected values at that level.

SDG Result Work Group Analyte Qualifier
L0709322 [0.00515 WG251073 Selenium UB.00515
L0709237 |0.315 WG250156 Chloride UB.315

C. Field, trip, decon rinse or other field blanks are contained and identified in the package.
Yes X No NA

Ficld Blanks are identified as RB1-EBT-4 and RB2-EBT-4.

D. And the reported results are less than the CRDL or less than the 1DL, 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 # is the field blank value. Data are fully usable as undetected values. Only data less than 5X blank
are qualified. .
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Field Blank Sample Analyte Result Qualifier
RB1-EBT-4 L0709322-01 Alkalinity 13.7 UFB13.7
RB2-EBT4 L0709530-11 Alkalinity 10.8 UFBI10.8

VIA. [CP 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 [CS 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.

VIL 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:
PMWI101-05B-EBT4, IWI101-07A-EBT-4, IW-01-EBT-4, TW21-02B-EBT-4,
PMW85-04-EBT-4, and IW101-03A-EBT4.
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
thesc 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 JS15.5
Alkalinity 32.1/33.1 JS32.1
TOC 45.5/284 *
L0709322 |Alkalinity 0.713/-1.94 S0
TOC 203/196 15203
L0709346 |Manganese 137/105 JS137
Chloride 148/147 JS148

* 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.

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.

VIIL. 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.

e2MPebt4In01107 Page 6 of 18



S41

Yes No X NA

Data are qualificd JD# for out of control relative percent differences (RPD) between duplicate spikes
where the # 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.

SDG Sample ID Analyte Qualifier
L0709280  |All samples Total Organic Carbon ID21

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 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_ 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 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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XIL 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.

XIIL. 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). T
Yes No X

The laboratory has noted holding time exceedence for samples in SDGs L0709471 and L0709237. 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 RH #, 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 # is the number of
hours analyzed outside of holding time.

Collection Analysis

SDG Sample 1D Collection Date [Time Analyte Date/Time Qualifier

LO709471 IW21-01B-EBT-4 9/19/2007 15:24 [Nitrate 9/25/2007 10:52 RH4
IW21-01B-EBT-4 9/19/2007 15:24 Nitrite 9/25/2007 10:52 RH4
IW21-04B-EBT-4 9/19/2007 13:37 Nitrate [9/25/2007 11:09 RH4
1W21-04B-EBT-4 9/15/2007 13:37 Nitrite 9/25/2007 11:09 RH4
DUPS-EBT-4 9/19/2007 10:49 [Nitrate 9/25/2007 11:26 RH4
DUP9-EBT-4 9/19/2007 10:49 Nitrite 9/25/2007 11:26 RH4
PMW101-08B-EBT-4 9/18/2007 9:12 Nitrate 9/25/2007 11:44 RH4
PMWI101-08B-EBT-4 9/19/2007 9:12 Nitrite 9/25/2007 11:44 RH4
DR1-3-EBT-4 9/19/2007 10:47 Nitrate 9/25/2007 12:01 RH4
DR1-3-EBT-4 9/19/2007 10:47 Nitrite 9/25/2007 12:01 RH4
I1W21-04A-EBT-4 9/19/2007 13:44 Nitrate 9/25/2007 12:19 RH4
1W21-04A-EBT-4 9/19/2007 13:44 Nitrite 9/25/2007 12:19 RH4
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Collection Analysis
SDG Sample 1D Coliection Date [Time Analyte Date/Time Qualificr
IW92-01-EBT-4 9/19/2007 8:38 Nitrate 9/25/2007 12:37 RH4
IW92-01-EBT-4 9/19/2007 8:58 Nitrite 9/25/2007 12:37 RH4
IW92-02-EBT-4 9/19/2007 8:25 Nitrate 9/25/2007 13:47 RH4
1W92-02-EBT-4 9/19/2007 8:25 Nitrite 9/25/2007 13:47 RH4
DUP2-ERT-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-EBT-4 9/19/2007 8:27 Nitrate 9/25/2007 14:22 RH4
PMW21-03-EBT-4 9/19/2007 8:27 Nitrite 3/25/2007 14:22 RH4
MW-115-EBT-4 9/19/2007 11:23 Nitrate 9/25/2007 14:39 RH4
MW-115-EBT-4 9/19/2007 11:23 Nitrite 9/25/2007 14:39 RH4
L0O709237 IW101-01C-EBT-4 9/11/2007 8:07 Nitrate 9/13/2007 11:15 JH3

IW101-01C-EBT-4 9/11/2007 8:07 Nitrite 9/13/2007 11:15 JH3
MW-101T-EBT-4 3/11/2007 10:10 Nitrate 9/13/2007 11:50 JH2
MW-101T-EBT-4 91172007 10:10 Nitrite 9/13/2007 11:50 JH2 .
MW-101B-EBT-4 9/11/2007 11:37 Nitrate 0/13/2007 12:07 JH.5
MW-101B-EBT-4 9/11/2007 11:37 Nitrite 9/13/2007 12:07 JH.5
IW101-06A-EBT-4 9/11/2007 9:45 Nitrate 9/13/2007 12:42 JH3
IW101-06A-EBT-4 9/11/2007 9:45 Nitrite 9/13/2007 12:42 JH3
PMWO2-05-EBT-4 5/11/2007 13:37 Nitrate 9/13/2007 14:44 JH1
PMW92-05-EBT-4 9/11/2007 13:37 Niltrite 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 INitrite 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 8/11/2007 9:20 [Nitrite 9/13/2007 15:19 JH6

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 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 SDGs L0709182, 10709280, 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; 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
0709182 JIWi0l-G1A-EBT-4 Metals
[W101-01B-EBT-4 Metals
L0709280 (IW101-04A-EBT-4 Metals
IW101-03B-EBT-4 Metals
IW101-03A-EBT4 Metals
[W101-02C-EBT-4 Metals
[W101-02B-EBT-4 Metals
L0709322 PMWI01-01A-EBT4 IMetals
PMWI01-01A-EBT-4 TOC
IW101-09B-EBT-4 Metals
[W101-01B-EBT-4 Metals
1W101-07A-EBT-4-MS Metals
[W101-07A-EBT4 Metals
PMW101-02B-EBT-4 Metals
PMWI101-02A-EBT-4 Metals
RB1-EBT-4 Metals
IW85-06-EBT-4 Metals
L.0709346 (IW101-09C-EBT-4 Metals
TW92-07-EBT-4 Metals
1W92-06-EBT-4 Metals
[W92-06-EBT-4 TOC
10709399 |PMWI101-04B-EBT-4 Metals
PMWI101-04A-EBT4 Metals
PMW101-03B-EBT-4 Metals
Dup6 Metals
1.0709422 PMI101-06A-EBT-4 Metals
L0709471 [IW21-04A-EBT-4 Metals
XIV.FIELD QC

A. Field QC samples (duplicates, SRMs) were identified.
Yes X No
The field duplicates are identified as:

SDG Duplicate Pair

L0709182 IW10!1-01B-EBT-4/Dup 3
IW101-08B-EBT-4/Dup 5

LO709280 IW101-05C-EBT-4/Dup 4
PMW92-03-EBT-4/Dup 8
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L0709346 IW85-05-EBT-4/Dup 7
L070939¢9 IW92-08-EBT-4/Dup 6
L0709471 DR1-3-EBT-4/Dup 9
PMW21-03-EBT-4/Dup 2
LO709530 IW21-05A-EBT-4/Dup 1

B. Field duplicates were within a guidance limit of < 35% RPD limit for water or <50% RPD limit for
soil. If valucs 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

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 # is the value of the preparation or field blank contamination. Data are fully usable
as undetected values.

JC#, where # is the percent RSD of the calibration curve, or # 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 # 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 # is the analyte recovery. The bias to the
data is considercd to be high or low proportional to the analyte recovery. (JS126 would indicate the value
could be 126% of the true value).

JH#, where # is the number of hours the sample was analyzed outside of holding time. Data could be
biased low due to degradation, ,
RH#, where # 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 # is the % RSD.

Five data sets had CCVs for Alkalinity that were above 110%. The validator recommends that the
qualifters noted in the text be applied to the affected data. Data would be qualified JC# where # is the
percent recovery in the worst-case CCV. Data whose percent recovery is greater than 110% 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-run 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 Work Group Analyte Qualifier
+ |L0709322 (0.00515 WG251073 Selenium UB.00515
L0709237 [0.315 WG250156 Chloride UB.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 #,
where # is the field blank value. Data are fully usable as undetected values. Only data less than 5X blank
are qualified.

Field Blank Sample Analyte Result Qualifier
RBI1-EBT4 L0709322-01 Alkalinity 13.7 UFB13.7
RB2-EBT-4 LO709530-11 Alkalinity 10.8 UFB10.8

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 # is 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 ANALYTE RESULT Qualifier
L0709280 (Chloride 15.5/15.6 1S15.5
|Alkalinity 32.1/33.1 1832.1
TOC 45.5/284 *
L0709322 |Alkalinity 0.713/-1.94 JSO
TOC 203/196 5203
L0709346 Manganese 137/105 J5137
Chloride 148/147 18148

* 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 # 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.

SDG Sample 1D Analyte Qualifier
L0709280  !All samples Total Organic Carbon ID21
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Serial Dilutions

The actual identification of samples reported for this QC analysis could not be done under the SOW
provided, cxcept 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 SDGs L0709471 and L0709237. The
samples for SDG L0O709471 were analyzed for Nitrate /Nitritc 4 days outside of holding time. The nitrate
values could be usable, but the nitrite componcnt is rejected. Data are qualified RH #, 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 arc qualified JH#, where # 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

L0O709182 (IWI01-01A-EBT-4 Metals
IW101-01B-EBT-4 Metals

L0709280 [[W101-04A-EBT-4 Metals
IW101-03B-EBT-4 Metals
IW101-03A-EBT4 Metals
IW101-02C-EBT-4 Metals
[W101-02B-EBT-4 iMetals

0709322 |PMWI101-01A-EBT-4 Metals
PMWI101-01A-EBT-4 TOC

IW101-09B-EBT-4 Metals
IW101-01B-EBT4 Metals
IW101-07A-EBT-4-MS  [Metals
IW101-07A-EBT4 Metals

PMW101-02B-EBT-4 Metals
PMW101-02A-EBT-4 Metals

RB1-EBT-4 Metals
[W85-06-EBT-4 Metals
L0709346 (IW101-09C-EBT-4 Metals
[W92-07-EBT-4 Metals
IW92-06-EBT-4 Metals
IW92-06-EBT-4 TOC

L0709399 [PMWI101-04B-EBT-4 Metals
PMWI101-04A-EBT4 Metals
PMWI101-03B-EBT-4 Metals

Dup6 Metals
L0709422 [PM101-06A-EBT-4 Metals
L0709471 [IW21-04A-EBT-4 Metals
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QUALIFICATION SUMMARY TABLE

Note data gualified with a JC# are recommendations at this time.

SDG Sample 1D Analyte Qualifier
L£0709237  |IW101-01C-EBT-4 Nitrate JH3
IW101-01C-EBT-4 Nitrite JH3
MW-101T-EBT-4 Nitrate JH2
MW-101T-EBT-4 Nitrite JH2
MW-101B-EBT-4 Nitrate JH.5
MW-101B-EBT-4 Nitrite JH.5
IW101-06A-EBT-4 INitrate JH3
[W101-06A-EBT-4 INitrite JH3
PMW92-05-EBT-4 Nitrate JH1
PMWS2-05-EBT-4 Nitrite JH1
PMW92-06-EBT-4 Nitrate JH3.5
PMW92-06-EBT-4 Nitrite JH3.5
MW-85-EBT4 Nitrate JH6
MW-85-EBT4 Nitrite JHG6
L0709280  |DUPS-EBT-4 Alkalinity, Total JCI111832.1
DUPS-EBT-4 Total Organic Carbon  JD2!
DUPB-EBT-4 Chloride JS15.5
PMW92-01-EBT-4 Chloride JS15.5
PMW92-01-EBT-4 Alkalinity, Total JCI11832.1
PMW92-01-EBTH4 Total Organi¢c Carbon  (JD21
PMW92-02-EBT-4 Alkalinity, Total JC111832.1
PMW92-02-EBT4 Total Organic Carbon  |JD21
PMW92-02-EBT-4 Chloride JS15.5
PMW92-03-EBT4 Alkalinity, Total JC111832.1
PMW92-03-EBT4 Chloride IS15.5
PMW?92-03-EBT-4 Total Organic Carbon  [JD21
DR2-1-EBT-4 Total Organic Carbon  [JD21
DR2-1-EBT-4 Alkalinity, Total JC111832.1
DR2-1-EBT4 Chloride JS15.5
DUP4-EBT-4 Total Organic Carbon  |JD21
DUP4-EBT-4 Chloride | JS15.5
DUP4-EBT4 Alkalinity, Total JC111832.1
IW101-04A-EBT4 Chloride JS15.5
IW101-04A-EBT4 Alkalinity, Total JC111832.1
IW101-04A-EBT-4 Total Organic Carbon  |JD21
IW101-05B-EBT-4 Chloride JS15.5
[W101-05B-EBT-4 Total Organic Carbon _ JD21
IW101-05B-EBT-4 Alkalinity, Total JC111832.1
IW101-05C-EBT-4 Chloride JS15.5
TWi101-05C-EBT4 Total Organic Carbon  JD21
TW101-05C-EBT-4 Alkalinity, Total JC111832.1
[W101-02B-EBT-4 Total Organic Carbon  [JD21
IW101-02B-EBT-4 Chloride JS15.5
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SDG Sample ID Analyte Qualifier
IW101-02B-EBT-4 Alkalinity, Total JCI11832.1
IW101-02C-EBT-4 Total Organic Carbon (D21
[W101-02C-EBT-4 Alkalinity, Total JC111832.1
IW101-02C-EBT4 Chloride JS15.5
IW101-03A-EBT-4 Chloride JS15.5
IW101-03A-EBT-4 Alkalinity, Total JC111832.1
IWI101-03A-EBT-4 Total Organic Carbon D21
IW101-03B-EBT4 Total Organic Carbon  [JD21
IW101-03B-EBT4 Alkalinity, Total JCI11832.1
IW101-03B-EBT-4 Chloride JS15.5
IW101-03C-EBT4 Chloride JS15.5
IWI101-03C-EBT4 Total Organic Carbon  |JD21
IW101-03C-EBT-4 Alkalinity, Total JC111832.1

0709322  |RB1-EBT-4 Alkalinity, Total JC11580
IWi01-07A-EBT-4 Total Organic Carbon  [J§203
IWi01-07A-EBT-4 Alkalinity, Total JC115580
IW101-07A-EBT-4-MS |Alkalinity, Total JC11550
[W101-07A-EBT-4-MSD|Alkalinity, Total JC11580
IW101-07B-EBT4 Total Organic Carbon  [JS203
[W101-07B-EBT-4 Alkalinity, Total JCL15S
IW101-07C-EBT-4 Total Organic Carbon  [1S203
IW101-07C-EBT-4 Alkalinity, Total JC11580
[W101-09A-EBT-4 Total Organic Carbon  |JS203
[W101-09A-EBT-4 Alkalinity, Total JC11580
IW101-09B-EBT4 Total Organic Carbon  |JS203
[W101-09B-EBT4 Alkalinity, Total JC11580
PMWI01-01A-EBT-4  |Alkalinity, Total JC11580
PMWI101-01A-EBT-4  [Total Organic Carbon  [JS203
PMW101-01B-EBT-4  [Total Organic Carbon  [JS203
PMWI101-01B-EBT4  |Alkalinity, Total JC11580
PMWI101-02A-EBT-4  |Alkalinity, Total JC11580
PMW101-02A-EBT-4  [Total Organic Carbon  |1S203
PMWI101-02B-EBT-4  |Alkalinity, Total JC11580
PMW101-02B-EBT4  [Total Organic Carbon  [JS203
1W85-01-EBT4 IAlkalinity, Total JC11580
IW85-01-EBT4 Total Organic Carbon  |JS203
IW§5-06-EBT4 Total Organic Carbon  |J5203
IW85-06-EBT-4 Alkalinity, Total JCI11580
DR2-5-EBT-4 Alkalinity, Total UFB13.7JC11580

L0709346  |DUP7-EBT-4 Chloride J5148
DUP7-EBT4 Alkalinity, Total JC112
DUP7-EBT-4 Manganese, Total JS137
TW92-06-EBT-4 Chloride J5148
1W92-06-EBT-4 A lkalinity, Total IC112
IW92-06-EBT4 Manganese, Total 1S137

e2MPebt4Tn01107 "Page 16 of 18
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SDG Sample 1D Analyte Qualifier
IW92-07-EBT-4 Manganese, Total JS137
IW92-07-EBT-4 Chloride JS148
[W92-07-EBT-4 Alkalinity, Total JC112
IW85-02-EBT-4 Manganese, Total JS137
[WE85-02-EBT-4 Alkalinity, Total JCL12
IW85-02-ERT-4 Chloride JS5148
IW85-05-EBT-4 Chloride JS148
IW85-05-EBT-4 Alkalinity, Total JCH12
IW85-05-EBT-4 Manganese, Total JS137
IW-01-EBT-4 Chloride 5148
[W-01-EBT-4 Alkalinity, Total JC112
IW-01-EBT4 Manganese, Total 5137
IW21-01A-EBT4 Alkalinity, Total JC112
IW21-01A-EBT-4 Manganese, Total JS137
IW21-01 A-EBT-4 Chloride JS148
IW101-04B-EBT-4 Alkalinity, Total JC112
IW101-04B-EBT-4 Manganese, Total J5137
IW101-04B-EBT-4 Chloride 15148
IW101-04C-EBT-4 Alkalinity, Total JC112
[W1(1-04C-EBT-4 Manganese, Total JS137
IW101-04C-EBT-4 Chloride 5148
IW101-09C-EBT4 Chloride IS148
IW101-09C-EBT-4 Alkalinity, Total JC112
1W101-09C-EBT4 Manganese, Total JS137

L0709422  [PMW21-01-EBT4 Alkalinity, Total JC111
PMW21-02-EBT-4 Alkalinity, Total JCL11
PMW21-04-EBT-4 Alkalinity, Total JC111
PMW21-05-EBT-4 Alkalinity, Total JC111
MW2I1-EBT-4 Alkalinity, Total JCI11
IW92-03-EBT-4 Alkalinity, Total JCI111
1W92-04-EBT4 Alkalinity, Total JC111
PMW101-06A-EBT-4  [Alkalinity, Total JC111
PMWI101-06B-EBT4  |Alkalinity, Total JCI11
PMW101-07A-EBT-4  |Alkalinity, Total JC111
PMW101-07B-EBT-4  |Alkalinity, Total JC111
PMWI101-08A-EBT4  |Alkalinity, Total JC111
[W92-05-EBT-4 |Alkalinity, Total JCI111

L0709471  [IW21-01B-EBT-4 Bromide JC10.8
[W21-01B-EBT-4 Nitrate RH4
[W21-01B-EBT-4 INitrite RH4
[W21-04B-EBT-4 Bromide JC10.8
[W21-04B-EBT-4 [Nitrate RH4
[W21-04B-EBT-4 INitrite RH4
DUP9-EBT4 Bromide JC10.8
DUP9-EBT4 Nitrate RH4

eZ2MPebtdInCl107 Page 17 of 18
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SDG Sample 1D Analyte Qualifier
DUP9-EBT-4 Nitrite RH4
PMWI101-08B-EBT-4  [Bromide JC10.8
PMWI101-08B-EBT-4  |[Nitrate RH4
PMW101-08B-EBT-4  [Nitrite RH4
DR1-3-EBT4 Bromide JC10.8
DR1-3-EBTH4 Nitrate RH4
DR1-3-EBT-4 Nitritc RH4
1W21-04A-EBT-4 Bromide JC10.8
IW21-04A-EBT-4 Nitrate RH4
1W21-04A-EBT-4 INitrite RH4
1W92-01-EBT-4 Bromide JC10.8
IW92-01-EBT-4 Nitrate RH4
iW92-01-EBT-4 INitrite RH4
TW92-02-EBT-4 Bromide JC10.8
IW92-02-EBT-4 INitrate RH4
1W92-02-EBT-4 INlitrite RH4
DUP2-EBT-4 Bromide JC10.8
DUP2-EBT-4 INitrate RH4
DUP2-EBT-4 Nitrite RH4
PMW21-03-EBT-4 Bromide JC10.8
PMW21-03-EBT-4 [Nitrate RH4
PMW21-03-ERT-4 Nitrite RH4
MW-115-EBT-4 Bromide JC10.8
MW-115-EBT4 INitrate RH4
MW-115-EBT-4 Nitrite RH4

L0709530  [IW21-02A-EBT-4 Chlonde 1873.2
IW21-02A-EBT-4 Alkalinity, Total JC113
[W21-02B-EBT-4 Chloride 1S73.2
I1W21-02B-EBT-4 Alkalinity, Total IC113
IW21-03B-EBT-4 Chloride JS73.2
[W21-03B-EBT-4 Alkalinity, Total JC113
IW21-03A-EBT-4 Alkalinity, Total JC113
IW21-03A-EBT-4 Chloride 1S873.2
[W21-05A-EBT-4 Chloride JS73.2
1W21-05A-EBT-4 IAlkalinity, Total JC113
IW21-05B-EBT-4 Alkalinity, Total JC113
IW21-05B-EBT-4 Chloride J§873.2
DUP1-EBT-4 Alkalinity, Total JC113
DUP1-EBT-4 Chloride J873.2
RB-2-EBT4 Alkalinity, Total JC113
RB-2-EBT4 Chloride J573.2

e2MPebt4In01107 Page 18 of 18
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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 (IW and PMW) it appears
that where the TOC is above some 40 ppm, reductive dechlorination is active. Both chloroeth-
enes and chloromethanes 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 21-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.




41 732

Table of Contents

Introduction Page 1
Approach Page 1
Results Page 2
Recommendations : Page 22
List of Figures

Figure 1.0- Total Mass of Chloroethenes from Baseline to EBT-4

at IW-101-03B. Reductive Dechlorination is not Active. Page 3
Figure 2.0- Total Mass of Chloroethenes at PMW-101-02B. Page 4
Figure 3.0-Percent of the Total of Individual Chloroethenes From
Baseline to EBT-4. Page 4
Figure 4.0-Total Mass and Individual Component Mass of

Chloroethenes from Baseline to EBT-4. (PMW-21-03) Page 5
Figure 5.0- PCE Concentration [ppb] from Baseline to EBT-4.
(PMW-21-02, -03 and -04). Page 5
Figure 6.0- Chloromethanes [uM] at Location PMW-92-04, Page 6
Figure 7.0- Chloroethene Concentration [ppb] PMW-92-02. Page 6
Figure 8.0- Carbon Tetrachloride and Chloroform [ppb] from

the Baseline Sampling to EBT-4. PMW-92-02, Page 7
Figure 9.0- Chloroethene Concentration at DR-1-3. Page 14

Figure 10.0- Sulfate and Nitrate Concentration [ppm] at DR-1-3,
From Baseline Sampling to EBT-4. Page 16

Figure 11.0- Chloroethene [uM] and Total Mass at IW-101-03B. Page 19

Figure 12.0- Total Organic Carbon Concentration (EBT-4)
[01-Series of Wells. Page 20

Figure 13.0- Total Organic Carbon Concentration (EBT-4)
TTA-2 Series of Wells. Page 22

Figure 14.0- Total Organic Carbon Concentration (EBT-4)
21 Series of Wells. Page 24



List of Tables

Table 1.0- MNA Parameters from the 21-Series of Wells.
Table 2.0-Hydrogen [nanomoles] Concentration 21-Series.
Table 3.0- 101-Series of Wells Average MNA Parameters.
Table 4.0- Hydrogen [nanomoles] 101-Series of Wells.
Table 5.0-Average MNA Parameters TTA-2.

Table 6.0- Hydrogen [nanomoles] TTA-2 Series of Wells

Table 7.0- 21-Series Evaluation in Regard to Reductive

Dechlorination, Mass Loss and if MCLs Have Been Reached.

Table 8.0- 101-Series Evaluation in Regard to Reductive

Dechlorination, Mass Loss and if MCLs Have Been Reached.

Table 9.0-Chloroethene Evaluation 101-Series of Wells.

Table 10.0-TTA-2-Series Evaluation in Regard to Reductive

Dechlorination, Mass Loss and if MCLs Have Been Reached.

Page 8
Page 9
Page 10
Page 11
Page 12

Page 13

Page 13

Page 15

Page 17

Page 18

941 733



341 734

Memphis Depot
Enhanced Bio-Treatment (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 well 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-Dichlorocthene, Trichloroethene, Tetrachloroethene) 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 IW 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 21-Series, 101-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
TTA-2) there were three sets of averaged MNA parameters. No reductive dechlorination, wells
positive for reductive dechlorination or miass loss and wells with the “best” reductive dechlori-
nation. Each MNA parameter was then compared between each group.

Page 1
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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,
IW-01, MW-21, MW-115, PMW-21-01,PMW-101-06A, PMW-101-07A, PMW-21-05,IW101-
06A,IW21-02A, IW-101-06B, IW-101-03B, IW-21-03B, IW-101-08A, IW-101-09A and PMW-
101-08A. Of these wells, it is likely that IW-101-08A, IW-101-09A and PMW-101-08A 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 1 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 TW-21-03B. Of the two wells,
the most interesting is IW-21-03B as the chloroethene concentrations in IW-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 IW-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-101-08A, TW-101-09A and PMW-
101-08A) as acceptors, there is a loss of both sulfate and nitrate across Baseline to EBT-4. This
would indicate as within IW-21-03B, 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 IW wells, the low TOC (and subsequently meta-
bolic VFAs) is surprising, but not implausible. It appears that a “sink” is associated with some
IW 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-
IW101-038 poses, the VOC data
from I'W-101-03B is
shown in Figure 1.0.
As shown, there is
no active reductive
dechlorination at this
A dis-Dichloroethene Iocat.lon'. Ovel: the
m Trichloroethene monitoring period,
@ Tetrachloroethene the total mass remains
04 @ Total Mass fairly constant at
: about 0.8 millimolar
and the majority of the
mass of chloroethenes
resides as the progeni-
Y| Y S ,‘—E‘%_—;.‘__, tor, PCE. The curve
" Baseline EBT-1 EBT-2 EBT-3 EBT-4 for PCE mirrors the
SAMPLING EVENT total mass curve. Es-
sentially, there is no
Figure 1.0- Total Mass of Chloroethenes from Baseline to EBT-4 at  detectable increase in
IW-101-03B. Reductive Dechlorination is not Active. the concentration of
either the first (TCE)

1.0

06

JO a3 00 330N

ZC

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 chloroethenes 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 1s an il-
lustration of reductive
dechlorination and an

PMW101-028
10k example of the results
from the wells that are
“positive” (Category
A cis-Dichloroethene 2) for reductive de-
m Trichloroethene chlorination. The total

@ Tetrachloroethene

@ Total Mass mass of chloroethenes

(black line) remains
fairly constant from
the Baseline to EBT-4.
On the other hand the
mass of PCE de-
clines while the mass
0.0 F— | of cDCE increases.

" Baseline 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-Total Mass of Chloroethenes at PMW-101-02B, This There appears to be a

Figure Shows Text Book Reductive Dechlorination. slight increase of TCE
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T
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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
how when reduc-
tive dechlorination is
active, the percent of
the total mass of chlo-
roethenes is changed.
At PMW-101-02B at
the Baseline sampling
event, almost 100%
of the total mass of
chloroethenes is PCE.
At EBT-4, almost
100% of the mass of
chloroethenes is com-
posed of cDCE. Asa
| result of reductive de-
Baseline  EBT-1 EBT2  EBT-3  EBT4 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

100 — PMW101-02B

80 A cis-Dichloroethene
W Trichloroethene
@ Tetrachloroethene

30000
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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.
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e 1.5
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" 10+ @ Total Mass
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u
M 0.0 A 1 ry ] 1 ] : | : |
Baseline EBT-1 EBT-2 EBT-3 EBT-4
SAMPLING EVENT

Figure 4.0- Total Mass and Individual Component Mass of Chloro-
ethenes from Baseline to EBT-4,
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Baseline EBT-1 EBT-2 EBT-3 EBT-4
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Figure 5.0- PCE Concentration [ppb] from Baseline to EBT-4.
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Figure 4.0 is an ex-
ample of a well where
there is a mass loss,
but no reductive de-
chlorination. In this
case, while there is a
reduction in mass of
PCE, the loss is simi-
lar to the total mass
without an increase in
either the first or sec-
ond daughter product.
The data suggests that
perhaps the Baseline
sample was an outlier
and the results from
EBT-1 through EBT-4
are more representa-
tive of ground water
quality at this loca-
tion.

Figure 5.0 compares
the PCE loss at PMW-
21-02, PMW21-03
and PMW21-04.

As shown, the mass
removal at these loca-
tions is dissimilar. As
stated earlier, these
wells may not belong
in the positive catego-
ry. The TOC values
are low and there has
been no loss of sul-
fate. Suggesting that
there is no microbial
activity present. Itis
possible though that
the loss of PCE
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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 attenvated 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 1s 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.
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c 35 ® Carbon Tetrachloride
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Figure 6.0- Chloromethanes [uM] at Location PMW-92-04
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Figure 7.0- Chloroethene Concentration [ppb] PMW-92-02

Figure 6.0 is a graph
showing the carbon
tetrachloride and
chloroform (ppb)
concentrations at
PMW-92-04. As
shown, the loss of
carbon tetrachloride
(progenitor) is fol-
lowed by subsequent
increase in chloro-
form, the first daugh-
ter product.

While the reductive
dechlorination is not
complete at PMW-
92—04, as shown in
Figure 7.0, at PMW-
92-02, the PCE has
been completely
reduced to ¢cDCE.
Both PCE and TCE
at this location are
below the ground
water MCL of 5 ppb.
The cDCE is above
the MCL of 70 ppb,
But as indicated by
the curve, the con-
centration of cDCE
did reach a peak at
EBT-1, but appears
to be declining since
the EBT-2 sampling
event. At this time,
Figure 7.0 suggests
that PMW92-02
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will be below MCL
20 PMW92-02 ® Carbon Tetrachloride for all chloroethenes.

® Chloroform At PMW-92-02 the
chloromethane se-
ries of COCs have
been treated to below
MCL. Figure 8.0
shows that reductive
dechlorination has
removed carbon tet-
rachloride and chlo-
roform to less than
the mandated MCL
Ground Water MCLs of 5 ppb. The carbon
tetrachloride at this
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-(2. the chloromethane

S0 T30 N30N

OUTT

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 1s a PMW well, the data suggests that areas within the aquifer where lactate is present
are subject to reductive dechlorination, but are not monitored.

There appears to be no “perfect” monitoring parameter (MNA, MFA, Hydrogen as examples)

in regard to where within the system reductive dechlorination is active. The primary parameter
that appears to reflect reductive dechlorination 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 MNA 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 IW 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
EBT-4 2 11 11

Table 2.0- Hydrogen [nanomoles] Concentra-
tion 21-Series.

Hydrogen data for the 21-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 carlier 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 EBT. 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 101-Series of wells. The
results 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 21-Series of wells 59% are negative for reductive
dechlorination. Within the 101-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 TTA-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 wells. 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
EBT-4 3 29 38

Table 4.0- Hydrogen [nanomoles] 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 (TOC) have higher hydrogen concentrations than the
wells where lactate or TOC concentrations are low. There is a correlation between lactate/TOC
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 101-Series in that no parameter when graphed would pro-
duce a bell-shaped curve. All pertinent parameters in regard 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 TTA-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 101-Series. Both
the 101-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 101-Series and TTA-2 appear to be responding to the EBT better than the 21-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 21-Series there are a
number of IW 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,
15 the result of the cross-gradient location of the PMW wells.
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TTA-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
EBT-4 2 82 92

Table 6.0- Hydrogen [nanomoles] TTA-2 Series

of Wells

941

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 101-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

74

MCLs have been obtained.
Chloroethenes [Chloroethenes Chloroethenes [Chloroethenes
Baseline EBT-4 Baseline EBT-4
Red. [Mass Red. [Mass
[Welt Dec. lLoss [TOC [cDCE [TCE PCE kDCE [TCE |PCE [Well Dec. |Loss [TOC KDCE|TCE |PCE DCE|TCE |PCE
IW21-
MW-21  |No [No |3.13] 01A lYes Yes 4180 |
IW21- I
MW-115 [No [No |40.9 018 Yes No 2190 |
PMW 21- IW21- |
01 No No (4.72 02A No No 14.1 |
PMW 21- Iw21- |
05 No [No [3.43 028 Maybe |No 17.6 |
PMW 21- IW21- f
02 No  [Yes [3.15 03A No Yes 2.89 ,
PMW 21- IwW21- '
03 No  [Yes |4.97 03B No No 134
PMW 21- IW21-
04 No [Yes |3.98 04A Yes Yes 10§
IW21-
048 Yes Yes 210 !
IW21-
055 Yes Yes 2130
IW21- '
058 Yes No 109 )

MCLS

MCLS

Constituent Detected below

Constituent Detected above

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 2 -Series of wells the only real change is that in some cases,
cDCE (second daughter product) concentration has risen above the MCL. At location IW-21-
01B, 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 within 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 101-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 occusring 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
60~ pRr1-3 A DCE EBT, reductive

m TCE dechlorination

50 - ® PCE is evident at this
location. The
decline in PCE
40 - is mirrored by an
almost equa-molar
30+ basis increase in
¢DCE, There is
little loss of mass
20~ at DR-1-3, but
reductive dechlo-
10+ rination, transfor-
mation of PCE to
the second daugh-

Baseline EBT-1 EBT-2 EBT-3 EBT-4 ter product. There

SAMPLING EVENT is no evidence
of an increase in

MFAs or TOC at
DR-1-3.

SO Ty A3 N 30N

U0

Figure 9.0-Chloroethene Concentration at DR-1-3.
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Chloroethenes |Chloroethenes Chloroethenes [Chloroethenes
Baseline EBT-4 Baseline EBT-4
Red. [Mass Red. [Mass
Well Dec. |Loss [TOC |DCE [TCE [PCE |DCE |TCE [PCE [Well Dec. |Less [TOC
: PMW101-

IW101-03B [No No 506 01B Yes [Maybe 522
PMW101-

IW101-06A [No No 363 024 [Yes [res 59.8
PMW101-

IW101-06B [No No 20.7 28 lYes [No 104
PMW101-

IW101-08A {No No 42.8 3A Maybe fYes 1.05
PMW101-

IW101-09A INo No 144 3B [Yes Yes 20.2

PMW101- PMW101-

06A No No 4,08 4A [Yes [Yes 54.6

PMW101- PMW101-

07A No No 22.8 [Yes [Yes 30.4]

PMW101-

I08A INO No 2.56 Yes Yes 37.2

PMW101-

08B No No 1.05 Yes Maybe | 40.1

IW101-01A [Yes No 2870 Yes 'Yes 122

IW101-01B |[Yes No 30.7 [Yes Yes 2.86

IW101-01C jYes  |ves 172 No Yes 3.24

IW101-05C [Yes No 292 No Yes 2.47

IW101-06C [Yes INo 53.2] Yes [Yes 121

IW101-07A [Yes  |No 101 Maybe [Yes 63.2

IW101-078 fyes  [Yes 65 B Yes [No 152

IW101-07C [yes  iNo 99 Maybe Maybe | 396

IW101-08B [Yes No 128 IW101-03C[Yes No 186

IW101-08C [Yes No 312 IW101-04A [Yes Yes 2110

IW101-09B [Yes  [No 989 IW101-04B [Yes  |Yes 99.6

IW101-09C [Yes  [Maybe| 280 jW101-04Clyes  |No 60.8

PMW101-

01A MaybefYes 2500 IW101-05A [Yes No 547

DR1-3 Yes No 6.79 IW101-05B [Yes Maybe 6.4|

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
® Nitrate 10.0 the loss of both sulfate
@ sulfate and nitrate at DR-1-3 would
bolster the argument that mi-
crobial activity either within
DR-1-3 or immediately up-
gradient is responsible for the
observed attenuation. Cer-
tainly ground water within
the immediate vicinity of
DR-1-3 is being affected by
some process. This type of
data can certainly be expect-
ed from some of the PMW
locations. They should
) reflect (prior to breakthrough
Baseline EBT-1 EBT-2 EBT-3 EBT-4 of TOC) microbial activity
SAMPLING EVENT immediately up-gradient. If
this is the case at DR-1-3 the

data suggests that at least in
Figure 10.0- Sulfate and Nitrate Concentration [ppm] at DR-1-3. certain portions of the aqui-
From the Baseline Sampling to EBT-4, fer, reductive

15—

SO AU TSI N T ON

300

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-101-4 cluster of wells. The data suggests that reductive
dechlorination began at DR-1-3 between EBT-2 and EBT-3. There is no data available to suggest that
lactate from the IW could have reached location DR-1-3. On a macroscopic scale, DR-1-3 is in a rela-
tive line that includes the A and B wells from PMW-101-01, PMW-101-02, PMW-101-03 and PMW-
101-004 (listed in distance from the IW). Breakthrough of TOC occurred at the PMW-101-01 and -02 A
wells by EBT-1. Breakthrough of TOC appears to occur at -04A and B at EBT-4. This would argue that
there is no possible way that the reductive dechlorination at DR-1-3 could result from the EBT. Howev-
er, there is evidence that breakthrough of TOC occurred at PMW-101-03A 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
TOC above background at EBT-3 and evidence of reductive dechlorination at PMW-101-03B at EBT-2.
There is also evidence of reductive dechlorination at PMW-101-04A and -04B. 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-1-3 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
DR-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|BaselineglEBT- EBT-4
Avg. Total 4 Avg [Total
[ppb] [(ppb] [ppb] {[ppb]
(All (All {All {All
COC  |wells) [Wells) [Wells) [wells)
cDCE 3.3 150.0 } 61.7 |2775.2
TCE 46.0 [2070.0] 16.6 | 746.5
PCE 105.1 |4730.8| 30.6 [1378.1
Baseline|Baseling] EBT- | EBT-4
Avg. Total | 4 Avg | Total
[uM] [uM] [uM] [uM]
Total
Mass 1.0 46.0 0.9 43.0
Baseline|Baseline] EBT- | EBT-4
Avg. Total | 4 Avg | Total
(ppb] | [ppb] | [ppb] | [ppb]
(Iw (1w (IW (1w
Wells}) | Wells) | Wells) | Wells)
cDCE 3.9 104.1 | 76.1 |2055.5
TCE 53.5 [1445.3| 15.1 | 406.2
PCE 97.2 |2624.7| 31.8 | 859.0
EBT- | EBT-4
Baseline|Baseling| 4 Avg | Total
Avg, Total [uM] [uM]
[uM] IW[[uM] IW| IwW Iw
Wells | Wells | Wels.| Wells
Totat
Mass 1.0 27.9 1.1 29.5
BaselineBaselinel] EBT- | EBT-4
Avg. Total | 4 Avg | Total
[ppb] | Eppb] | [ppb] | [PPb]
{(PMW | (PMW | (PMW | (PMW
Wells) | Wells) | Wells) | Wells)
cDCE 2.6 45,9 40.0 | 719.7
TCE 34.7 | 624.7 | 18.9 | 340.3
PCE 117.0 |2106.1} 28.8 | 519.1
BaselinelBaseline] EBT- | EBT-4
Avg. Total | 4 Avg | Total
[uM] [uM] [uM] [uM]
PMW PMW | PMW | PMW
Wells | Wells | Wels | Wells
Total
[Mass 1.0 17.9 0.7 13.1

Table 9.0- Chloroethene Evaluation 101-Se-

ries of Wells.

541 750

Table 9.0 is an evaluation of data from the 101-
Series of wells. The top data set is an evalu-
ation of the ppb concentration of each COC at
the Baseline and EBT-4 if data from all of the
wells (IW and PMW) is used. As would be
expected with active reductive dechlorination,
there is an increase in both average and total
c¢DCE. This mirrors a decrease in both aver-
age and total PCE and TCE. On the whole,
reductive dechlorination is not only attenuating
PCE, but TCE as well. A number of wells have
more TCE than PCE. There appears to be ap-
proximately a 3 micromolar loss of mass.

If only the IW wells are evaluated, the results
are similar, but there is no mass loss. The data
suggests that there is a slight mass increase of
1.6 micro-molar. One possible explanation

is that there is among the IW wells a higher
starting mass. The increase in mass may be as
a result of PCE (or TCE) moving from bind-
ing sites on the aquifer solids into the aqueous
phase. As PCE (or TCE) in solution is convert-
ed to ¢cDCE, this would increase the desorption
rate from aquifer solids into solution. It may
simply also only be that we are dealing with
ppb concentrations of the COCs. There may be
no statistical significance to the difference in
these values.

If only the PMW wells are evaluated it appears
that the EBT is “working better”. On aver-
age, the DCE concentration is less than the 70
ppb MCL (Average IW wells 104 ppb), though
similar results for PCE and TCE are noted. In
fact the total mass loss within the PMW se-
ries is close to 5 micro-molar (4.8). One can
assume that the aquifer between the IW and
hydraulically connected PMW has been treated
similarly. On average there has been approxi-
mately a 3-fold loss in PCE within the 101-se-
ries. There has been a 50% loss of TCE within
the same time frame. As would be expected
there is a subsequent increase in ¢cDCE.
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Chloro-  |Chloro-
Chloroethenes [Chloroethenes methanes|methanes
Baseline EBT-4 Baseline |[EBT-4
Mass Mass
Loss Loss
Red. [Chloro- [Chloro-

fwell Dec. |ethenes|methanesicDCE|TCE [PCE [cDCE [TCE [PCE ||ICT |[CF |[CT [CF [TOC
w-01 [No  [No No ° 74.3
PMW
192-01 No No No 15.6 ,
PMW
0203 [Yes |No Yes 10.1
PMW
92-05 No No No 2.75
PMW
192-02 lYes [No [Yes 1270
PMW
92-04 fYes |No No 49.4
P MW
092-06 lYfes |Maybe [Yes 35.3
MW-85 [Maybe{Maybe |[Yes 70.2
PMW
85-01 No  [Yes Yes 71.3
IW85-01 [Yes No No 397
IPMW
185-04 [Yes NG [Yes 49.4
IWB5-02 [Yes No IYes 1450
IW85-05 [Yes [No Yes 58.5
IW85-06 [Yes [No No 2720
IWa2-01 [Yes No .[No 120
W92-02 [Yes [No NO 198
(W92-03 [yes [No No 251
(Wo2-04 [Yes Maybe |[Yes 668
(W92-05 [Yes [Maybe |[res 6790
iw02-06 {ves [No Yes 6450
fW92-07 Iyes |No No 1420
IW92-08 Lt’es Yes Yes 723
DR2-1 es [No No 105
DR2-5 [No No Yes 1.8

Constituent Detected below

MCLS

Constituent Detected above

MCLS

Table 10.0-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 chloromethanes (CT and CF). As with the 101-Series,
within TTA-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 IW-92-4, PCE, TCE, CT
and CF have been attenuated below their representative MCLs. Again, as within the 101-Se-
ries of wells, there is proven effective reductive dechlorination at not only the TW 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
withtn the aquifer. The injection of lactate to date has not through dilution changed the overall

mass of chloroethenes
or chloromethanes.
That the injection
process has little effect
on the total concentra-
tion of chloroethenes
is illustrated in Figure
A cis-Dichloroethene 11.0. Though this well
m Trichloroethene is used for injection of
@ Tetrachloroethene lactate, the total mass
@ Total Mass has been affected only
slightly from the Base-
line to EBT-4. The
average PCE concen-
tration is around 120
_A%_, ppb. 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.

IW101-03B
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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 ppm, 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 IW wells. What appears to be cross gradient wells,
PMW-101-06 and -07 and of course the furthermost down gradient PMW-101-03. As stated ear-
lier PMW-101-03 has had a TOC of about 40 ppm.  The A wells (PMW-101-06, 07 and 08) are
lightly impacted by chloroethenes (PCE < 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” IW. Though TOC is certainly not a conservative tracer, it can
be assumed that if breakthrough has occurred at several PMW down gradient from IW 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-101-09
to PMW -101-01 and then turn towards the North-Northeast. If one assumes that this apparent
movement of TOC 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 IW. 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 IW 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 11.0, page 19.0).

The TOC 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 TOC 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 COC attenuation. In fact, these
are some of the best wells in regard to reductive dechlorination. This statement is true in regard
to both the chloroethene and chloromethanes. The assumption can be made that the aquifer
where lactate (or TOC) is present, there is likely active reductive dechlorination.

There are only four wells in TTA-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 IW. The fourth is
IW-01. The rest of the wells appear to be well underway in regard to reductive dechlorination
and attenuation.
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The TOC values for the 21-Series of wells is shown in Figure 14.0 on the following page. The
data suggests that the Jactate injection has been limited only to the IW 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 I'W. 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 IW. This would
make the PMW cross gradient to the IW and not down gradient. The one exception may be
PMW-21-03. This PMW well may actually be in the flow path where some of the IW 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-21-01, PMW-
21-02 and PMW-21-04. A valid change would be to turn either PMW-21-01 or both PMW-21-
02 and PMW-21-04 into IW. 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
11.0, 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 TTA-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 parameter(s) 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 1 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) 1s favored over the single 0.5 uM detection. Both IW-21-03A and -03B are perfect
examples of IW 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 chloromethane concentration. Another reason that the 21-Series may
appear to be less effective than the 101-Series or TTA-2. Data from IW wells within the 21-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 TOC 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 dechiorination. 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 ¢DCE is rapid, from ¢DCE 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). Daring 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
¢DCE. 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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Main Installation EBT July 2008
Year One Remedial Action Operations Report Revision 0
Defense Depot Memphis, Tennessee

APPENDIX 1

PCE MASS BALANCE CHARTS
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