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LOCATION 
SAMPLE 
SAMPLE DATE 
Volatile Organics (pg1L) 
1,1,1-TRICHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1,2-TRICHLOROTRIFLUOROETHANE 
1,1-DICHLOROETHANE 
1,1-DICHLOROETHENE 
1,2,4-TRICHLOROBENZENE 
I,2-DIBROMO-3-CHLOROPROPANE 
I ,2-DIBROMOETHANE 
1,2-DICHLOROBENZENE 

S57MW011-SB008 
S57MW0110109 

9/28/2005 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

S57MW012-SB013 
S57MW0120109 

10/3/2005 

S57MW010 
S57MW0100109 

1014/2005 

2 J 
10 U 
10 U 
10 U 
2 J 
9 J  

10 U 
10 U 
10 U 
10 U 

S57MW008 
S57MW0080109 

9/29/2005 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

S57MW013 
S57MW0130109 

10/4/2005 

S57MW009-SB005 
S57MW0090109 

10/4/2005 

3 J  
10 U 
10 U 
10 U 
3 J  
20 

10 U 
10 U 
10 U 
10 U 

10 UJ 
10 UJ 
10 UJ 
10 UJ 
6 J  
2 J  

10 UJ 
10 UJ 
10 UJ 
10 UJ 

5 J  
10 U 
10 U 
10 U 
10 U 
62 

10 U 
10 U 
10 U 
10 U 
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LOCATION 
SAMPLE 
SAMPLE DATE 
METHYL CYCLOHEXANE 
METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 
0-XYLENE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL 1,PDICHLOROETHENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 

S57MW011-SB008 
S57MW0110109 

9/28/2005 
10 U 
10 U . 
10 U 
10 U 
10 U 
10 U 
10 U 

18 
10 U 
10 U 
10 U 
27 

10 U 
10 U 

S57MW008 
S57MW0080109 

9/29/2005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

S57MW012-SB013 
S57MW0120109 

lOl312005 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

1 J  
10 UJ 
10 UJ 
10 UJ 

2 J 
10 UJ 
10 UJ 

S57MW013 
S57MW0130109 

10/4/2005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

S57MW009-SB005 
S57MW0090109 

10/4/2005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
50 

30 U 
10 U 
10 U 
330 J 
10 U 
10 U 

S57MW010 
S57MW0100109 

10/4/2005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
59 

10 U 
10 U 
10 U 
160 

10 U 
2 J  
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S57MW025-SB028 
S57MWDUP0209 

101512005 
10 UJ 
10 UJ 
6 B 

10 UJ 
10 UJ 
10 UJ 
10 UJ 
8900 
10 UJ 
160 J 
10 UJ 
71 J 
10 UJ 
22000 

S57MW025-SB028 
S57MW0250109 

10/5/2005 
10 UJ 
10 UJ 
7 8 

10 UJ 
10 UJ 
10 UJ 
10 UJ 
10000 
10 UJ 
160 J 
10 UJ 
72 J 
10 UJ 
25000 

S57MW024-SB027 
S57MW0240109 

10/5/2005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
820 J 
30 U 
6 J  

10 U 
580 J 
10 U 
250 J 

LOCATION 
SAMPLE 
SAMPLE DATE 
METHYL CYCLOHEXANE 
METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 
0-XYLENE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL 1 ,2-DICHLOROETHENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,9DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 

S57MW022 
S57MW0220109 

9/29/2005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
260 
10 U 
10 U 
10 U 
10 U 
10 U 
400 

S57MW020 
S57MW0200109 

1011 212005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
20 U 
30 U 
10 U 
10 U 
10 U 
10 U 
10 U 

S57MW023 
S57MW0230109 

10/6/2005 
10 UJ 
1400 

10 UJ 
19 J 

10 UJ 
10 UJ 
10 UJ 
5 J  
19 J 

10 UJ 
10 UJ 
79 J 

10 UJ 
10 UJ 
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S57MW003-SB002 
S57MW0300109 

1 OH 212005 

S57MW029 
S57MW0290109 

1011 112005 

S57SB028 
S57MW0280109 

1 OH 112005 

LOCATION 
SAMPLE 
SAMPLE DATE 

S57SB027 
S57MW0270109 

1011 212005 

S57SB026 
S57MW0260109 

1011 112005 

S57SB027 
S57MWDUP0309 

1011 212005 
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S57MW003-SB002 
S57MW0300109 

1 OH 212005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
20 U 
30 U 
10 U 
10 U 
10 U 
10 U 
10 U 

S57MW029 
S57MW0290109 

1011 112005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

S57SB028 
S57MW0280109 

1011 112005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

S57SB027 
S57MWDUP0309 

1011 212005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
5 J  

10 U 
10 U 
10 U 
33 

10 U 
10 U 

S57SBO27 
S57MW0270109 

1011 212005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
5 J  

10 U 
10 U 
10 U 

28 
10 U 
10 U 

LOCATION 
SAMPLE 
SAMPLE DATE 
METHYL CYCLOHEXANE 
METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 
0-XYLENE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL 1 ,PDICHLOROETHENE 
TOTAL XYLENES 
TRANS-1 ,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 

S57SB026 
S57MW0260109 

1011 112005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
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S57MW035 
S57MW0350109 

101712005 

S57MW034 
S57MW0340109 

1011 212005 

S57MW033 
S57MW0330109 

101612005 

S57MW032 
S57MW0320109 

101712005 

S57MW031 
S57MWDUP0409 

1011 312005 

LOCATION 
SAMPLE 
SAMPLE DATE 

S57MW031 
S57MW0310109 

1 OH 212005 
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S57MW035 
S57MW0350109 

101712005 
10 U 
36 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
28 

10 U 
10 U 

S57MW034 
S57MW0340109 

1011 212005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
20 U 
30 U 
10 U 
10 U 
5 J 

10 U 
10 U 

S57MW033 
S57MW0330109 

101612005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

S57MW032 
S57MW0320109 

101712005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

LOCATION 
SAMPLE 
SAMPLE DATE 
METHYL CYCLOHEXANE 
METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 
0-XYLENE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL 1,2-DICHLOROETHENE 
TOTAL XYLENES 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 

S57MW031 
S57MW0310109 

1011 212005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
20 U 
30 U 
10 U 
10 U 
10 U 
10 U 
10 U 

S57MW031 
S57MWDUP0409 

1011 312005 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
20 U 
30 U 
10 U 
10 U 
10 U 
10 U 
10 U 



ANALYTICAL RESULTS - GROUNDWATER (2005) 
SITE 57 - BUILDING 292 TCE CONTAMINATION 

NSF-IH, INDIAN HEAD, MARYLAND 
PAGE 130F  14 

S57MW037 
S57MW0370109 

10/12/2005 

LOCATION 
SAMPLE 
SAMPLE DATE 

S57MW036 
S57MW0360109 

10/6/2005 
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APPENDIX C 

DATA VALIDATION MEMORANDA 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: G. LATULIPPE DATE: DECEMBER 3,2001 
? 

FROM: DOUGLAS S. SCHLOER COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOA 1 DISSOLVED GASES 
CTO 245, NSWC INDIAN HEAD 
SDG: N5719 

SAMPLES: 2 1 Aqueous 1 VOA 

10 I Aqueous I VOA I DISSOLVED GASES 

OVERVIEW 

The sample set for CTO 245; SDG N5719, NSWC Indian Head consists of ten (10) aqueous environmental 
samples and two (2) aqueous field quality control blanks. The trip' blanks were analyzed for Target 
Compound List (TCL) volatile organic compounds (VOA) only. The groundwater environmental samples 
were analyzed for TCL volatile organic compounds (VOA) and 2 selected samples were analyzed for 
dissolved gases (ethane, ethene and methane). One field duplicate pair was included in this SDG: 
S57CP0050103 and S57CPDUPOI. 

The samples were collected by TetraTech NUS on August 2~~ and 2gth, 2001 and analyzed by Chemtech. 
The dissolved gases analyses were subcontracted by Chemtech to New Jersey Analytical Laboratories 
(NJAL) Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality AssurancelQuality Control (QNQC) criteria using USEPA SW-846 Methods 8260B and the 
U.S. EPA Robert S. Kerr (RSK) SOP 147 (SW-846 8015B Modified) analytical and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
system performance, holding times, initial 1 continuing calibrations, laboratory method blank results, surrogate 
spikelinternal standard recoveries, blank spike results, field duplicate results, matrix spikelmatrix spike 
duplicate results, compound identification, and detection limits. Areas of concern are listed below. The text of 
this report is formulated to address only gross noncompliances and the rejection of analytical data. 

Maior Problems 

No major problems were noted. 



MEMO TO: G. LATULIPPE PAGE 2 

DATE:l2/3/01 SDG - N5719 

Minor Problems 

i The following compound was detected in the trip blanks at the maximum concentration as 
indicated below: 

Concentration (uq/L) Action Level (uq/L) 

Methylene chloride 5 50 

Blank Actions 

Value < Reporting Limit (RL); report value followed by a B. 
Value > RL and < Action Level; report value followed by a B. 
Value > RL and > Action Level; report value unqualified. 

An action level of 10X the maximum contaminant concentration was established to evaluate 
laboratory contamination for methylene chloride. Dilution factors, O/O solids (where applicable) 
and sample aliquots were taken into consideration during the application of all action levels. 
Field quality control blanks were not qualified based on method blank contamination. 

Notes 

Due to the presence of diethyl ether at concentrations that exceeded the linear range of the instrument 
calibration, samples S57CP0050103 and S57CPDUPOl were re-analyzed at 50X dilution. The laboratory 
reported both sets of analytical data. Positive results for diethyl ether were transposed onto the Electronic 
Data Deliverable (EDD) from the 50X dilution and the remaining compounds were reported form the 
undiluted sample analysis. 

Due to the presence of cis-l,2-dichloroethene and vinyl chloride, sample S57MW0220103 was analyzed 
and reported at a 10X dilution. This accounts for the elevated reporting limits for this sample. 

Due to the presence of benzene, sample S57MW0230103 was analyzed and reported at a 5X dilution. 
This accounts for the elevated reporting limits for this sample. 

Due to the presence of methane at a concentration that exceeded the linear range of the instrument 
calibration, sample S57MW0220103 was analyzed and reported at a 100X dilution. Only the data for the 
100X dilution was reported. This accounts for the elevated reporting limits for this sample. 

The following aqueous target compounds (OLC 02.1) were requested but not initially reported: 

1,2-dibromo-3-chloropropane 1,2-dichlorobenzene 1,3-dichlorobenzene 
1,4-dichlorobenzene 1,2-dibromoethane bromochloromethane 

The reviewer requested that the contracted laboratory update all sample Form I results and all associated 
QC data to reflect the inclusion of the above target compounds and that the data be resubmitted in a 
timely fashion. However, following numerous correspondence with laboratory representatives, the sample 
results were delayed 4-5 weeks from the initial request. Data processing delays resulted from the untimely 
reporting of the requested analytical parameters. 

The dissolved gases (methane, ethane, and ethene) analysis was subcontracted by Chemtech to New 
Jersey Analytical Laboratories. The data reported on the EDD for this analytical fraction was not in 
agreement with sample Form I results. The reviewer contacted the laboratory and requested resubmitted 
versions of the EDD and Form I results which were in agreement. 



MEMO TO: G. LATULIPPE PAGE 3 

DATE:1213101 SDG - N5719 

As detailed in the Statement of Work for Analytical Services, the requested method of analysis for 
aqueous environmental samples is CLP OLC02.1. However, the laboratory analyzed the samples by SW- 
846 method 8260B. Consequently, Target Compound List and detection limit requirements were not met 
for the volatile analysis for the aqueous samples in this SDG. 

There were calibration verification noncompliances (%Ds); however, no action was taken, as only a limited 
data review is being performed. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Methylene chloride was detected in the trip blanks. Several target 
compounds were not reported as detailed in the SOW. The laboratory analyzed and reported the 
groundwater environmental samples using SW-846 methodology. However, the Specification for Laboratory 
Services specifies that CLP OLC02.1 methodology be used to analyze the samples. This accounts for the 
elevated detection limits. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9194) as modified by Region Ill and the NFESC guidelines "Navy IRCDQM" (September, 1999). 
The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Douglas S. Schloer 
ChemistlData ~alidgtor 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



FIELD DUPLICATE SUMMARY 
NSWC INDIAN HEAD SITE 57 

ND - Compound not detected. 
NC - RPD not calculated. 

Analytical Fraction 

Volatiles 

Compound 

Diethyl Ether 
Trichloroethene 

S57CPO0501 03(ug") 

800 
11 

S57CPDUP01(ug") 

720 
9.4 

RPD 

10.5 
15.7 



(Bl Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: JANUARY 7,2002 

FROM: SETH STAFFEN COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOA I OVG 
CTO 245 - NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - ~ 5 5 6 2  

SAMPLES: 4/AqueousNOA 
S57FB0010003 S57MW0010103 S57MW0020103 S57TB0030003 

Overview 

The sample set for CTO 245, SDG: N5532, NSWC Indian Head, two (2) aqueous environmental samples, 
one (1) field blank, one (1) trip blank, and twelve (12) solid environmental samples. All environmental 
samples for Target Compound List (TCL) volatile organic compounds. Samples S57MW0010103 and 
S57MW0020103 were analyzed for methane, ethane, and ethene. One field duplicate pair was included 
in this SDG: S57SB0280103 / S57SBDUP02. 

The samples were collected by Tetra Tech NUS on August 15 and 10,2001 and analyzed by Chemtech. 
All analyses were performed in accordance with Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QNQC) criteria and analyzed according to SW-846 Methods 82608 
and the U.S. EPA Robert S. Kerr (RSK) SOP 147 (SW-846 80158 modified) analytical and reporting 
protocols. 

Summary 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method blank results, field duplicate precision, and detection limits. Areas of concern are listed below. 

Maior Problems 

The initial calibration on 08/25/01 on instrument E contained RRFs that were less than the 0.05 
quality control limit for 4-methyl-2-pentanone and 2-hexanone. Nondetected results for the 
aforementioned compounds were qualified as rejected, UR, in the aqueous samples and are 
considered to be biased very low. No positive results were reported for these compounds. 



TO: G. Latulippe 
01 /07/02 

The continuing calibrations on 08/28/01 at 1418 and 08/29/01 at 1409 on instrument E contained 
RRFs that were less than the 0.05 quality control limit for 4-methyl-2-pentanone, 2-hexanone, and 
diethyl ether. Nondetected results for the aforementioned compounds were qualified as rejected, UR, 
in the associated aqueous samples. The positive results reported for diethyl ether were qualified as, 
L, biased low. 

Minor Problems 

The following compounds were detected in the laboratory method blanks andor field quality control 
blank (*) at the maximum concentration indicated below: 

C O ~ D O U ~ ~  Concentration 
Methylene chloride* 5.4 pg/L 
1,1,1 -Trichloroethane 2.0 pgR 
Acetone 19 ~ g / K g  

Action Level 
54 pg/Kg 
10 pg/L 
190 pg/Kg 

Sample aliquot and dilution factors were taken into consideration when applying the blank action 
limit. Positive results for methylene chloride and 1 , I  ,1-trichloroethane below the blank action level 
were qualified as, B. Field quality control blanks were not qualified based on contamination in other 
field quality control blanks. 

Samples S57MW0010103 and S57MW0020103 of the dissolved gases fraction were analyzed on 
. the 2oth day from collection date. The results in the aforementioned samples were qualified as 

estimated, UL, biased low. 

Positive results < Reporting Limit were qualified as estimated, J. 

Notes 

The linear calibration range of the instrument was exceeded by diethyl ether in samples S57MW0010103 
and S57MW0020103. The result from the dilution analysis was transposed over and used for validation. 

The initial calibration on 08/24/01 on instrument H contained a %RSD >50% quality control limit for acetone. 
No qualification action was taken since acetone was already qualifications for blank contamination. 

The dissolved gases (methane, ethane, and ethene) analysis was subcontracted by Chemtech to New 
Jersey Analytical Laboratories. The data reported on the EDD for this analytical fraction was not in 
agreement with sample Form I results. The reviewer contacted the laboratory and requested a 
resubmitted version of the EDDIForm I results that agree with each other. 

As detailed in the Statement of Work for Analytical Services, the requested method of analysis for 
aqueous environmental samples is CLP OLC02.1. However, the laboratory analyzed the samples by 
SW-846 method 82608. Consequently, Target Compound List and detection limit requirements were not 
met for the volatile analysis for the aqueous samples in this SDG. 

The laboratory analyzed the samples by Method 8260B instead of OLM04.2, as stated in the Statement 
of Work. In addition the following target compounds were listed in the statement of work but were not 
reported by the laboratory in the soil samples: 

1,2-dibromo-3-chloropropane 1,2-dichlorobenzene 1,3-dichlorobenzene 
1,4-dichlorobenzene 1,2-dibromoethane bromochloromethane 



TO: G. Latulippe 
01 /07/02 

Executive Summary 

Laboratory Performance: Several compounds did not met the initial andlor continuing calibration RRF 
criteria. Methylene chloride, acetone, and 1,1,1-trichloroethane were detected in the method blank or field 
quality control blank. Diethyl ether exceeded the linear calibration range of the instrument. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for 
Organic Data Validationn, (September 1994) as amended for use within USEPA Region Ill, and the 
NFESC document entitled "Navy IRCDQM" (September 1999). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Y Environmental Scientist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: JANUARY 7,2002 

FROM: SETHSTAFFEN COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOA I OVG 
CTO 245 - NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - N5584 

SAMPLES: 7/AqueousAIOA 
S57FB0020003 S57MW0030103* S57MW0040103' S57MW0110103* 
S57MW DUPO1 * S57RB0020003 S57TB0040003 

Overview 

The sample set for CTO 245, SDG: N5584, NSWC Indian Head, three (3) aqueous environmental 
samples, one (1) field blank, one (1) trip blank, one (1) rinsate blank, and six (6) solid environmental 
samples. All environmental samples for Target Compound List (TCL) volatile organic compounds and 
diethyl ether. In addition, samples designated (*) were analyzed for methane, ethane, and ethene. Two 
field duplicate pairs were included in this SDG: S57MW0030103 / S57MWDUPOI and S57SB0290403 / 
S57SBDUP03. 

The samples were collected by Tetra Tech NUS on August 16 and 17,2001 and analyzed by Chemtech. 
All analyses were performed in accordance with Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QNQC) criteria and analyzed according to SW-846 Methods 82608 
and the U.S. EPA Robert S. Kerr (RSK) SOP 147 (SW-846 8015B modified) analytical and reporting 
protocols. 

Summary 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initial/continuing calibrations, laboratory 
method blank results, field duplicate precision, and detection limits. Areas of concern are listed below. 

Maior Problems 

No major problems were noted that would have resulted in the rejection of data. 



TO: G. Latulippe 
01 I07102 

Minor Problems 

The following compounds were detected in the laboratory method blanks at the maximum 
concentration indicated below: 

Compound Concentration 
Acetone 7.8 pg/Kg 
Methylene chloride 1.9 pg/Kg 

Action Level 
78 w/Kg 
1 9 PS/KS 

Sample aliquot, percent moisture, and dilution factors were taken into consideration when applying 
the blank action limit. Positive results for acetone and methylene chloride below the blank action 
level were qualified as, 8. Field quality control blanks were not qualified based on contamination in 
other field quality control blanks. 

Field duplicate imprecision occurred between sample S57MW030103 and its duplicate 
S57MWDUPO1, for 1,1-dichloroethene, cis-l,2-dichloroethene, diethyl ether, and trichloroethene. 
Positive and nondetected results were qualified as estimated, J, and UJ, respectively. 

Samples S57MW0030103, S57MW0040103, S57MW0110103, and S57MWDUPO1 of the 
dissolved gases fraction were analyzed on the 1 9'h day from collection date. Positive and 
nondetected results were qualified as estimated, L, and, UL, biased low, respectively. 

Positive results < Reporting Limit were qualified asestimated, J. 

Notes 

The continuing calibration on 08/30/01 contained %Ds that were greater than the quality control limit on 
instrument D for acetone and 2-butanone. No qualification action was taken because the exceedances 
were less than 50%. Acetone was already qualified for blank contamination. 

The continuing calibration on 08/28/01 contained a %D that was greater than the quality control limit on 
instrument B for methylene chloride. No qualification action was taken because the exceedance was less 
than 50% and methylene chloride was already qualified for blank contamination. 

The linear calibration range of the instrument was exceeded by diethyl ether and trichloroethene in sample 
S57MW0030103. The results from the 1 OX-dilution analysis were transposed over and used for validation. 

The linear calibration range of the instrument was exceeded by diethyl ether, cis-l,2-dichloroethene, and 
trichloroethene in sample S57MW0040103. The results for diethyl ether and cis-l,2-dichloroethene were 
transposed over and used for validation from the 50X dilution and trichloroethene was transposed over and 
used for validation from the 1 OOX dilution . 

The linear calibration range of the instrument was exceeded by diethyl ether in sample S57MW0110103. 
The result from the 20X-dilution analysis was transposed over and used for validation. 

The linear calibration range of the instrument was exceeded by diethyl ether and trichloroethene in sample 
S57MWDUPOI. The result from the 10X-dilution analysis was transposed over and used for validation. 

The matrix spike and matrix spike percent recoveries were less than 10% for trichloroethene in sample 
S57MW0040103. No action was taken basis on the presents of trichloroethene in the native sample and 
the repcrted result is from a 100X dilution analysis. 

The rinsate blank, S57RB0020003, contained a positive result for trichloroethene. No qualification action 
was taken. 



TO: G. Latulippe 
01107/02 

The dissolved gases (methane, ethane, and ethene) analysis was subcontracted by Chemtech to New 
Jersey Analytical Laboratories. The data reported on the EDD for this analytical fraction was not in 
agreement with sample Form I results. The reviewer contacted the laboratory and requested a 
resubmitted version of the EDDIForm I results that agree with each other. 

As detailed in the Statement of Work for Analytical Services, the requested method of analysis for 
aqueous environmental samples is CLP OLC02.1. However, the laboratory analyzed the samples by 
SW-846 method 82608. Consequently, Target Compound List and detection limit requirements were not 
met for the volatile analysis for the aqueous samples in this SDG. The following target compounds were 
requested but not reported: 

1,3-dichlorobenzene 
bromochloromethane 

The laboratory analyzed the soil samples by Method 82608 instead of OLM04.2, as stated in the 
Statement of Work. In addition, the following target compounds were listed in the statement of work. 

Executive Summary 

Laboratory Performance: Methylene chloride and acetone were detected in the method blank or field 
quality control blank. Diethyl ether, cis-l,2-dichloroethene, and trichloroethene exceeded the linear 
calibration range of the instrument. 

Other Factors Affecting Data Quality: None. 



TO: G. Latulippe 
01 /07/02 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for 
Organic Data Validation", (September 1994) as amended for use within USEPA Region Ill, and the 
NFESC document entitled "Navy IRCDQM" (September 1999). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specitied in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

n 

etra Tech NUS SL 
Seth Staffen 
Environmental Scientist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: JANUARY 7,2002 

FROM: SETH STAFFEN COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOA 1 OVG 
CTO 245 - NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - N5683 

SAMPLES: 1 /AaueousNONOVG 

Overview 

The sample set for CTO 245, SDG: N5683, NSWC Indian Head, consists of one (1) aqueous 
environmental sample, one (1) trip blank, one (1) rinsate blank, and fourteen (14) solid environmental . 
samples. All environmental samples were analyzed for Target Compound List (TCL) volatile organic 
compounds and diethyl ether. Sample S57MW0060103 was analyzed for methane, ethane, and ethene. 
Two field duplicate pairs were included in this SDG: S57SB0310203 I S57SBDUP05 and S57SB0300203 
I S57SBDUP06. 

The samples were collected by Tetra Tech NUS on August 24, 2001 and analyzed by Chemtech. All 
analyses were performed in accordance with Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QNQC) criteria and analyzed according to SW-846 Methods 8260B 
and the U.S. EPA Robert S. Kerr (RSK) SOP 147 (SW-846 80158 modified) analytical and reporting 
protocols. 

Summary 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initiallcontinuing calibrations, laboratory 
method blank results, field duplicate precision, and detection limits. Areas of concern are listed below. 

Maior Problems 

No problems were noted that would have resulted in the rejection of data. 



TO: G. Latulippe 
01/07/02 ' 

Minor Problems 

The following compounds were detected in the laboratory method blanks andlor field quality control 
blank (*) at the maximum concentration indicated below: 

Compound 
Methylene chloride* 
Methylene chloride 

Concentration 
4.9 pg/L 
4.4 pg/Kg 

Action Level 

49 ~ g / K g  
44 pg/Kg 

Sample aliquot, percent moisture, and dilution factors were taken into consideration when applying 
the blank action limit. Positive results for methylene chloride below the blank action level were 
qualified as, B. Field quality control blanks were not qualified based on contamination in other field 
quality control blanks. 

Despite the absence of acetone in the laboratory method blank, acetone is a common laboratory 
contaminant. Therefore, the presence of acetone in environmental samples is a suspected 
laboratory contaminant. Positive results were qualified as estimated, J. 

Positive results < Reporting Limit were qualified asestimated, J. 

Notes 

The initial calibration on 08/24/01 on instrument H contained a relative standard deviation (%RSD) that was 
greater than the 30% quality control limit for acetone. No qualification action was taken because the 
exceedance was not a gross noncompliance. 

The rinsate blank, S57RB0070003, contained a positive result for acetone. No qualification action was 
taken. 

The dissolved gases (methane, ethane, and ethene) analysis was subcontracted by Chemtech to New 
Jersey Analytical Laboratories. The data reported on the EDD for this analytical fraction was not in 
agreement with sample Form I results. The reviewer contacted the laboratory and requested a 
resubmitted version of the EDDIForm I results that agree with each other. 

The continuing calibration contained a %D that was greater than the 25% quality control limit for acetone 
on instrument D. No qualification action was taken because the exceedance was not a gross 
noncompliance. 

The continuing calibration contained %Ds that were greater than the 25% quality control limit for several 
compounds. No qualification action was taken because the exceedance was not a gross noncompliance. 

The matrix spike and matrix spike duplicate RPD was greater than the upper quality control limit for 
benzene. No qualification action was taken based on RPD noncompliance. 

As detailed in the Statement of Work for Analytical Services, the requested method of analysis for 
aqueous environmental samples is CLP OLC02.1. However, the laboratory analyzed the samples by 
SW-846 method 82608 for sample S57MW0060103. Consequently, Target Compound List and detection 
limit requirements were not met for the volatile analysis for the aqueous samples in this SDG. 



TO: G. Latulippe 
01/07/02 

The laboratory analyzed the soil samples by Method 82608 instead of OLM04.2, as stated in the 
Statement of Work. In addition the following target compounds were listed in the statement of work but 
were not reported by the laboratory in the soil samples: 

1,2-dibromo-3-chloropropane 1,2-dichlorobenzene 1,3-dichlorobenzene 
1,4-dichlorobenzene 1,2-dibromoethane bromochloromethane 

Executive Summary 

Laboratory Performance: Acetone did not met %RSD quality control criteria in the volatile fraction. 
Methylene chloride was detected in the method blank and/or field quality control blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for 
Organic Data Validation", (September 1994) as amended for use within USEPA Region Ill, and the 
NFESC document entitled "Navy IRCDQM" (September 1999). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"1 attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Tetra Tech NUS 

Seth Staffen 
Environmental Scientist 

Tetra Tech NUS 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: G. LATULIPPE DATE: NOVEMBER 20,2001 

FROM: DOUGLAS S. SCHLOER COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOA I DISSOLVED GASES 
CTO 245, NSWC INDIAN HEAD 
SDG: N5622 

SAMPLES: 5 1 Soil 1 VOA 

4 1 Aqueous l VOA 

5 1 Aqueous I VOA I DISSOLVED GASES 

OVERVIEW 

The sample set for CTO 245; SDG N5622, NSWC Indian Head consists of nine (9) aqueous environmental 
samples including four (4) aqueous field quality control blanks. The trip blanks and rinsate blanks were 
analyzed for Target Compound List (TCL) volatile organic compounds (VOA) only. The environmental 
samples were analyzed for TCL volatile organic compounds (VOA) and selected environmental samples 
were analyzed for dissolved gases (ethane, ethene and methane). One field duplicate pair was included in 
this SDG: S57TW0180103 and S57MWDUP02. 

The samples were collected by TetraTech NUS on August 2oth and 2IS', 2001 and analyzed by Chemtech. 
The dissolved gases analyses were subcontracted by Chemtech to New Jersey Analytical Laboratories 
(NJAL) Inc. All analyses were conducted in accordance with Naval Facilities ~ngineering Service Center 
(NFESC) Quality AssurancelQuality Control (QAIQC) criteria using USEPA SW-846 Methods 8260B and the 
U.S. EPA Robert S. Kerr (RSK) SOP 147 (SW-846 801 56 Modified) analytical and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
system performance, holding times, initial I continuing calibrations, laboratory method blank results, surrogate 
spikelinternal standard recoveries, blank spike results, field duplicate results, matrix spikelmatrix spike 
duplicate results, compound identification, and detection limits. Areas of concern are listed below. The text of 
this report is formulated to address only gross noncompliances and the rejection of analytical data. 

Maior Problems 

No major problems were noted. 



MEMO TO: G. LATULIPPE PAGE 2 

DATE:11120/01 SDG - N5622 

Minor Problems 

The following compounds were detected in the method blanks andlor *trip blanks at the 
maximum concentrations as indicated below: 

Concentration (uq/L) 

*Acetone 28 
*Methylene chloride 7.9 

Concentration (uqlkq) 

Action Level (w/L).(uq/kq) 

Action Level (uqlkq) 

Acetone 15 150 

Blank Actions 

Value < Reporting Limit (RL); report value followed by a B. 
Value > RL and < Action Level; report value followed by a B 
Value > RL and > Action Level; report value unqualified. 

An action level of 10X the maximum contaminant concentration was established to evaluate 
laboratory contamination for acetone and methylene chloride. Dilution factors, % solids (where 
applicable) and sample aliquots were taken into consideration during the application of all 
action levels. The affected positive results were qualified (B) as a result of blank 
contamination for acetone and methylene chloride. Field quality control blanks were not 
qualified based on method blank contamination. 

The analysis of the aqueous sample S57TW0170103 for dissolved gases (ethane, ethene and 
methane) exceeded the 14-day hold-time requirement by one day. Only nondetected results 
were reported for ethane, ethene and methane and these were qualified as estimated (UL), due 
to hold-time noncompliance. The results are considered biased low. 

Notes 

The following aqueous target compounds (OLC 02.1) were requested but not initially reported: 

1,2dibromo-3-chloropropane 1,2-dichlorobenzene 1,3-dichlorobenzene 
1,4dichlorobenzene I ,2-dibromoethane bromochloromethane 

The reviewer requested that the contracted laboratory update all sample Form I results and all associated 
QC data to reflect the inclusion of the above target compounds and that the data be resubmitted in a 
timely fashion. However, following numerous correspondence with laboratory representatives, the sample 
results were delayed 4-5 weeks from the initial request. Data processing delays resulted from the untimely 
reporting of the requested analytical parameters. 

The dissolved gases (methane, ethane, ethene) analysis was subcontracted by Chemtech to New Jersey 
Analytical Laboratories. The data reported on the ED0 for this analytical fraction was not in agreement 
with sample Form I results. The reviewer contacted the laboratory and requested resubmitted versions of 
EDD and Form I results which were in agreement. 



MEMO 10: G. LATULIPPE PAGE 3 

DATE:I 1/20/01 SDG - N5622 

An initial calibration percent Relative Standard Deviation (%RSD) exceeded the 30% quality control limit for 
acetone on 8/31/01, on instrument B. No action was taken based on this noncompliance as only a limited 
data review is being performed. 

Initial calibration %RSDs exceeded the 30% quality control limit for acetone on 8/26/01, on instrument H. 
No action was taken based on this noncompliance as only a limited data review is being performed. 

Calibration verification %Ds exceeded the 25% quality control limit for chloroethane, acetone and 
dibromochloromethane on 9/2/01, on instrument B, at 13:54. No action was taken based on this 
noncompliance as only a limited data review is being performed. 

Calibration verification %Ds exceeded the 25% quality control limit for trichlorofluoromethane, acetone, 2- 
chloroethylvinyl ether, 2-hexanone and tetrachloroethene on 9/3/01, on instrument B, at 13:39. No action was 
taken based on this noncompliance as only a limited data review is being performed. 

Due to the presence of diethyl ether at a concentration that exceeded the linear range of the instrument 
calibration, sample S57TW0170103 was re-analyzed a 500X dilution. The laboratory reported both sets of 
analytical data. Positive results for diethyl ether were transposed onto the Electronic Data Deliverable 
(EDD) from the 500X dilution and the remaining parameters were reported from the undiluted sample 
analysis. 

Due to the presence of diethyl ether at a concentration that exceeded the linear range of the instrument 
calibration, sample S57TSB0270203 was re-analyzed a 10X dilution. The laboratory reported both sets of 
analytical data. Positive results for diethyl ether were transposed onto the Electronic Data Deliverable 
(EDD) from the 10X dilution and the remaining parameters were reported from the undiluted sample 
analysis. 

Due to the presence of diethyl ether at concentrations that exceeded the linear range of the instrument 
calibration, samples S57SB0270303 and S57SB0270403 were re-analyzed a 5X dilutions. The laboratory 
reported both sets of analytical data. Positive results for diethyl ether were transposed onto the Electronic 
Data Deliverable (EDD) from the 5X dilutions and the remaining parameters were reported from the 
undiluted sample analysis. 

The following soil surrogate recoveries fell below quality control limits for the analysis of sample 
S57SB0270203: dibromofluoromethane, toluene-d8 and 4-bromofluorobenzene. No action was taken 
based on this noncompliance as only a limited data review is being performed. 

The following aqueous surrogate recoveries exceeded quality control limits for the analysis of sample 
S57TW0160103: dibromofluoromethane, toluene48 and 4-bromofluorobenzene. No action was taken as 
only a limited data review is being performed. 

Recovery of trichloroethene fell below the 70%-120% quality control limit for the Matrix Spike Duplicate 
(MSD) analysis of the aqueous sample S57MW0090103. Matrix Spike (MS) recovery of trichloroethene 
was complaint. No action was taken based on this noncompliance as only a limited data review is being 
performed. 

The volatile compound diethyl ether was not present on the EDD submitted by the laboratory for SDG 
N5622. However, this compound was present on the sample Form I. The EDD was corrected accordingly. 



MEMO TO: G. LATULIPPE PAGE 4 

DATE:11120/01 SDG - N5622 

As detailed in the Statement of Work for Analytical Services, the requested method of analysis for 
aqueous environmental samples is CLP OLC02.1. However, the laboratory analyzed the samples by SW- 
846 method 82608. Consequently, Target Compound List and detection limit requirements were not met 
for the volatile analysis for the aqueous samples in this SDG. 

The field quality control blanks S57RB0030003, S57RB0040003, S57TB0050003 and S57TB0060003 
contained acetone and methylene chloride at concentrations above sample reporting limits. The 
aforementioned compounds were also present in the laboratory method blanks. However, field quality 
control blanks were not qualified based on method blank contamination. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: The Initial calibration of several volatile and semivolatile compounds failed 
to meet linearity andlor O/OD criteria. Methylene chloride and acetone were detected in field quality control 
samples andlaboratory method blanks resulting in the qualification of analytical data. The laboratory failed to 
analyze the environmental samples by the methodologies as detailed in the Specification for Analytical 
Services. A total of six target compounds were not reported in the volatile fraction. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9194) as modified by Region Ill and the NFESC guidelines "Navy IRCDQM (September, 1999). 
The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Douglas S. Schloer 
ChemistlData Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results. 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: JANUARY 7,2002 

FROM: SETHSTAFFEN COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOA 
CTO 245 - NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - N5669 

SAMPLES: 1lAqueousNOA 
S57RB0060003 

Overview 

The sample set for CTO 245, SDG: N5669, NSWC Indian Head, consists of one (1) rinsate blank and 
twenty-two (22) solid environmental samples. All environmental samples for Target Compound List (TCL) 
volatile organic compounds and diethyl ether. Three field duplicate pairs were included in this SDG: 
S57SBDUP04 / S57SS0160103, S57SS0180103 1 57SSDUP01, and S57SS0170103 / S57SSDUP02. 

The samples were collected by Tetra Tech, NUS on August 23, 2001 and analyzed by Chemtech. All 
analyses were performed in accordance with Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control ~ (QNQC) criteria and analyzed according to SW-846 Method 82608 
analytical and reporting protocols. 

Summary 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initiallcontinuing calibrations, laboratory 
method blank results, field duplicate precision, and detection limits. Areas of concern are listed below. 

Maior Problems 

No major problems were noted that would have resulted in the rejection of data. 



TO: G. Latulippe 
01 /07/02 
Page: 2 

Minor Problems 

The following compound was detected in the laboratory method blanks at the maximum concentration 
indicated below: 

Compound Concentration 
Methylene chloride 4.8 pg/Kg 

Action Level 
48 ~ g / K g  

Sample aliquot, percent moisture and dilution factors were taken into consideration when applying 
the blank action limit. Positive results for methylene chloride below the blank action level were 
qualified as, B. Field quality control blanks were not qualified based on contamination in other field 
quality control blanks. 

Despite the absence of acetone in the laboratory method blank, acetone is a common laboratory 
contaminant. Therefore, the presence of acetone in environmental samples is a suspected 
laboratory contaminant. Positive results were qualified as estimated, J. 

Positive results < Reporting Limit were qualified as estimated, J. 

Notes 

The linear calibration range of the instrument was exceeded by acetone in sample S57SB0190303. The 
result from the 10X-dilution analysis was transposed over and used for data validation. 

The original sample, S57SB0160203, had three surrogates that were less than the lower quality control 
(QC) limits. The re-analysis was compliant. Therefore, The re-analysis of sample S57SB0160203 was 
used for data validation. No qualification action was taken since this is only a limited data validation 
review. The reviewer used professional judgement in deciding between the original sample and the re- 
analysis in determining which sample has the best representative data. 

The original sample, S57SS0160103, had four surrogates that were less than the lower quality control 
limits. The re-analysis had two SMCs greater than QC limits and four internal standards that were less 
than the lower QC limits. Therefore, the original analysis sample S57SS0160103 was used for data 
validation. No qualification action was taken since this is only a limited data validation review. The 
reviewer used professional judgement in deciding between the original sample and the re-analysis in 
determining which sample has the best representative data. 

The original sample, S57SS0170103, had two surrogates that were greater than the upper quality control 
limits and one internal standard that was less than the lower QC limits. The re-analysis had four SMCs 
and one internal standard that were less than the lower QC limits. Therefore, the original analysis sample 
S57SS0170103 was used for data validation. No qualification action was taken since this is only a limited 
data validation review. The reviewer used professional judgement in deciding between the original 
sample and the re-analysis in determining which sample has the best representative data. 

The original sample, S57SS0190103, had four surrogates that were less than the lower quality co"trol 
limits. The re-analysis had four internal standards that were less than the lower QC.limits. Therefore, the 
original analysis sample S57SS0190103 was used for data validation. No qualification action was taken 
since this is only a limited data validation review. The reviewer used professional judgement in deciding 
between the original sample and the re-analysis in determining which sample has the best representative 
data. 



TO: G. Latulippe 
01 I07102 
Page: 3 

The original samples, S57SSDUPOI and S57SSDUP02, had three surrogates that were less than the 
lower quality control limits. The re-analyses had four internal standards that were less than the lower QC 
limits. Therefore, the original analyses were used for data validation. No qualification action was taken 
since this is only a limited data validation review. The reviewer used professional judgement in deciding 
between the original sample and the re-analysis in determining which sample has the best representative 
data. 

The initial calibration on 08/24/01 contained a %RSD that was greater than the 30% quality control limit 
for methylene chloride on instrument H. No qualification action was taken because the exceedance was 
less than 50% and methylene chloride was already qualified was blank contamination. 

The continuing calibration on 09/06/01 (instrument D) and 09/02/01 (instrument H) contained %Ds that 
were greater than the 25% quality control limit for several compounds. No qualification action was taken 
because the exceedances were less than 50%. 

The matrix spike duplicate RPD was greater than the upper quality control limit for benzene. No 
qualification action was taken based on RPD noncompliance. 

The laboratory analyzed the samples by Method 8260B instead of OLM04.2, as stated in the Statement 
of Work. In addition the following target compounds were listed in the statement of work but were not 
reported by the laboratory in the soil samples: 

1,2-dibromo-3-chloropropane 1,2-dichlorobenzene 1,3-dichlorobenzene 
1,4-dichlorobenzene 1,2-dibromoethane bromochloromethane 

Executive Summary 

Laboratory Performance: Methylene chloride was detected in the laboratory method blank. Acetone 
exceeded the linear calibration range of the instrument. 

Other Factors Affecting Data Quality: None. 



TO: G. Latulippe 
01 /07/02 
Page: 2 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for 
Organic Data Validation", (September 1994) as amended for use within USEPA Region Ill, and the 
NFESC document entitled "Navy IRCDQM" (September 1999). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Seth Staffen 
Environmental Scientist 

Joseph A. Sarnchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: G. LATULIPPE DATE: NOVEMBER 19,2001 

FROM: DOUGLAS S. SCHLOER COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOA I DISSOLVED GASES 
CTO 245, NSWC INDIAN HEAD 
SDG: N5651 

SAMPLES: 1 1 Soil 1 VOA 

3 1 Aqueous 1 VOA 

11 1 Aqueous I VOA 1 DISSOLVED GASES 

OVERVIEW 

The sample set for CTO 245; SDG N5651, NSWC Indian Head consists of eleven (11) aqueous 
environmental samples and three (3) aqueous field quality control blanks. The trip blanks and rinsate blank 
were analyzed for Target Compound List (TCL) volatile organic compounds (VOA) only. The environmental 
samples were analyzed for TCL volatile organic compounds (VOA) and I I selected samples were analyzed 
for dissolved gases (ethane, ethene and methane). One field duplicate pair was included in this SDG: 
S57MW0070103 and S57MWDUP03. 

The samples were collected by TetraTech NUS on August 22"d and 23d, 2001 and analyzed by Chemtech. 
The dissolved gases analyses were subcontracted by Chemtech to New Jersey Analytical Laboratories 
(NJAL) Inc. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality AssurancelQuality Control (QNQC) criteria using USEPA SW-846 Methods 8260B and the 
U.S. EPA Robert S. Kerr (RSK) SOP 147 (SW-846 801 5B Modified) analytical and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
system performance, holding times, initial I continuing calibrations, laboratory method blank results, surrogate 
spikelinternal standard recoveries, blank spike results, field duplicate results, matrix spikelmatrix spike 
duplicate results, compound identification, and detection limits. Areas of concern are listed below. The text of 
this report is formulated to address only gross noncompliances and the rejection of analytical data. 

Maior Problems 

No major problems were noted. 



MEMO TO: G. LATULIPPE PAGE 2 

DATE: 1 1/19/01 SDG - N5651 

Minor Problems 

The following compounds were detected in the method blanks and/or *trip blank at the 
maximum concentrations as indicated below: 

Compound Concentration (wq/L) Action Level (fig/L),(udkq) 

*Acetone 4 1 
*Methylene chloride 6.8 

Compound Concentration (uqlkq) Action Level (wqlkq) 

Acetone 7.8 78 

Blank Actions 

Value < Reporting Limit (RL); report value followed by a B. 
Value > RL and < Action Level; report value followed by a B. 
Value > RL and > Action Level; report value unqualified. 

An action level of 10X the maximum contaminant concentration was established to evaluate 
laboratory contamination for acetone and methylene chloride. Dilution factors, % solids (where 
applicable) and sample aliquots were taken into consideration during the application of all 
action levels. The affected positive results were qualified (B) as a result of blank 
contamination for acetone and methylene chloride. Field quality control blanks were not 
qualified based on method blank contamination. 

Notes 

The following aqueous target compounds (OLC 02.1) were requested but not initially reported: 

1,2-dibromo-3-chloropropane I ,2-dichlorobenzene 1,3dichlorobenzene 
1 ,Cdichlorobenzene 1,2-dibromoethane bromochloromethane 

The reviewer requested that the contracted laboratory update all sample Form I results and all associated 
QC data to reflect the inclusion of the above target compounds and that the data be resubmitted in a 
timely fashion. However, following numerous correspondence with laboratory representatives, the sample 
results were delayed 4-5 weeks from the initial request. Data processing delays resulted from the untimely 
reporting of the requested analytical parameters. 

An initial calibration percent Relative Standard Deviation (%RSD) exceeded the 30% quality control limit for 
acetone on 8/31/01, on instrument B. No action was taken based on this noncompliance as only a limited 
data review is being performed. 

Initial calibration OhRSDs exceeded the 30% quality control limit for bromomethane, chloroethane and 
acetone on 8/28/01, on instrument B. No action was taken based on this noncompliance as only a limited 
data review is being performed. 

Calibration verification %Ds exceeded the 25% quality control limit for chloroethane, acetone, 2-hexanone 
and tetrachloroethene on 9/3/01, on instrument B, at 13:39. No action was taken based on this 
noncompliance as only a limited data review is being performed. 



MEMO TO: G. LATULIPPE PAGE 3 

DATE:I 1119101 SDG - N5651 

Calibration verification %Ds exceeded the 25% quality control limit for chloroethane and.2-butanone on 
9/4/01, on instrument B, at 12:27. No action was taken based on this noncompliance as only a limited data 
review is being performed. 

Due to the presence of trichloroethene and/or diethyl ether at concentrations that exceeded the linear 
range of the instrument calibration, the following samples were re-analyzed a 10X dilution: 

Sample Over cal compound 

Trichloroethene 
Diethyl ether 
Dietoyl ether 
Trichloroethene 
Trichloroethene 
Diethyl ether 
Diethyl ether 
Diethyl ether 

The laboratory reported both sets of analytical data for each sample. For data validation purposes, the 
positive results for trichloroethene and/or diethyl ether were transposed onto the Electronic Data 
Deliverable (EDD) from the 10X dilutions and the remaining parameters were reported from the undiluted 
sample analyses. 

Matrix Spike (MS) recovery of trichloroethene fell below the 71 %-120% quality control limit for the analysis 
of sample S57MW0090103 and Matrix Spike Duplicate (MSD) recovery of trichloroethene exceeded the 
71 %-I 20% quality control limit. In addition, the Relative Percent Difference (RPD) exceeded the 14% 
quality control limit for trichloroethene. RPDs also exceeded their respective quality control limits for 1 , I -  
dichloroethene, benzene, toluene and chlorobenzene. However, the native sample S57MW0090103 
contained trichloroethene at approximately 10X the spiked amount. No action was taken based on these 
noncompliances. 

The dissolved gases (methane, ethane, and ethene) analysis was subcontracted by Chemtech to New 
Jersey Analytical Laboratories. The data reported on the EDD for this analytical fraction was not in 
agreement with sample Form I results. The reviewer contacted the laboratory and requested a 
resubmitted version of the EDDIForm I results that agree with each other. 

As detailed in the Statement of Work for Analytical Services, the requested method of analysis for aqueous 
environmental samples is CLP OLC02.1. However, the laboratory analyzed the samples by SW-846 method 
8260B. Consequently, Target Compound List and detection limit requirements were not met for the volatile 
analysis for the aqueous samples in this SDG. The detection limits for the volatile organic compounds were 
approximately 5X higher than would have been achieved using CLP methodology. 

As identified on the Chain of Custody (COC) documentation, sample S57MW0070103 was incorrectly 
identified and logged into the electronic database as S57MQ0070103. The reviewer updated the Form I 
and the EDD to reflect the correct sample identification. 

Volatile organic compound analysis (VOC) was not indicated on the COC for sample S57MW0120103; 
however, VOC results were provided by the laboratory. 

As received from the laboratory, the volatile compound diethyl ether was not present on the EDD for 
sample S57SB030103. However, this compound was present on the sample Form I. The reviewer added 
diethyl ether to the volatile database. 



FIELD DUPLICATE SUMMARY 
NSWC INDIAN HEAD SITE 57 

ND - Compound not detected. 
NC . RPD not calculated. 

Analytical Fraction 

Volatiles 

Dissolved Gases 

.. 

Compound 

I , I  -dichloroethene 
I ,I ,-dichloroethane 
acetone 
cis-1,2-dlchloroethene 
methylene chloride 
trichloroethene 
diethyl ether 

methane 

S57MW01801031w'L~ 

2.2 J 
3.7 J 
17 
64 
1.3 J 

21 0 
ND 

S57MWDUP02(Ug1L) 
RPD S57MW0070103(U~1L) 

1.9 J 1.7 J 
2.5 J I 1  
37 9.8 

S57MWDUP03(ug'L) 

ND 
ND 
ND 
ND 68 

ND 
21 0 
ND 

RPD 

NC 
NC 
NC 
NC 6.1 

NC 
0.0 

47 
1 J  

280 
ND 

ND 

ND 
0.6 J 

750 

7 NC 
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The field quality control blanks S57TB007003, S57TB008003 and S57RB005003 contained acetone and 
methylene chloride. The aforementioned compounds were also present in the laboratory method blanks. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: The Initial calibration of several volatile and semivolatile compounds failed 
to meet linearity and/or %D criteria. Methylene chloride and acetone was detected in trip blanks and 
laboratory method blanks resulting in the qualification of analytical data. Numerous and reoccurring 
transcription errors were noted during the review of the data reported within this SDG. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guideline3 for Organic Data 
Validation (9194) as modified by Region Ill and the NFESC guidelines "Navy IRCDQM" (September, 1999). 
The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFEAC guidelines and the Quality Assurance Project Plan (QAPP)." 

Douglas S. Schloer 
ChemistIData Validator && etra ch 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: JANUARY 7,2002 

FROM: SETH STAFFEN COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION - VOA 
CTO 245 - NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - N5555 

SAMPLES: 31AqueousNOA 
S57RB0010003 S57TB0010003 S57TB0020003 

Overview 

The sample set for CTO 245, SDG: N5555, NSWC Indian Head, consists of one (1) rinsate blank, two (2) 
trip blanks, and sixteen (16) solid environmental samples. All environmental samples for Target 
Compound List (TCL) volatile organic compounds and diethyl ether. One field duplicate pair was included 
in this SDG: S57FD0010003 I S57SB0210203. 

The samples were collected by Tetra Tech NUS on August 14 and 15, 2001 and analyzed by Chemtech. 
All analyses were performed in accordance with Naval Facilities Engineering Service Center (NFESC) 
Quality AssurancelQuality Control (QAIQC) criteria and analyzed according to SW-846 Method 82608 
analytical and reporting protocols. 

Summary 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, initiallcontinuing calibrations, laboratory 
method blank results, field duplicate precision, and detection limits. Areas of concern are listed below. 

Maior Problems 

No major problems were noted that would have resulted in the rejection of data. 



TO: G. Latulippe 
01 /07/02 

Minor Problems 

The following compound was detected in the laboratory method blanks andlor field quality blanks (*) 
at the maximum concentration indicated below: 

Compound Concentration 
Methylene chloride 7.5 pg/L 
Methylene chloride' 4.5 pg/L 
Acetone 15 ~ g / k g  
Methylene chloride 3.7 pg/kg 

Action Level 
75 pg/L 
45 pg/L 
150 pg/kg 
37 ~ g / k g  

Sample aliquot, percent moisture and dilution factors were taken into consideration when applying 
the blank action limit. Positive results for methylene chloride and acetone below the blank action 
level were qualified as, B. Field quality control blanks were not qualified based on contamination in 
other field quality control blanks. 

Field duplicate imprecision occurred between sample S57SB0210203 and its duplicate 
S57FD0010003 for cis-l,2-dichloroethene and trichloroethene. The positive results were qualified 
as estimated, J, in the field pair. 

Positive results < Reporting Limit were qualified as estimated, J. 

Notes 

The linear calibration range of the instrument was exceeded by cis-l,2-dichloroethene in sample 
S57SB0210203. The result from the 10-X dilution analysis was transposed over and used for data 
validation. 

The original sample, S57SS0250103, had two surrogates that were less than the lower quality control 
(QC) limits. The re-analysis had four surrogates that were greater than the upper QC limits and four 
internal standards that were less than the lower QC limits. Therefore, the original analysis of sample 
S57SS0250103 was used for data validation. The reviewer used professional judgement in deciding 
between the original sample and the re-analysis in determining which sample has the best representative 
data. No qualification action was taken since this is only a limited data validation review. 

The initial calibration on instrument H contained a %RSD that was greater than the 30% for methylene 
chloride. No qualification action was taken because the exceedance was less than 50%. 

The continuing calibration on instrument G contained %Ds that were greater than the 25% quality control 
limit for several compounds. No qualification action was taken because the exceedance was less than 
50%. 

The laboratory analyzed the samples by Method 82608 instead of OLM04.2, as stated in the Statement 
of Work. In addition the following target compounds were listed in the statement of work but were not 
reported by the laboratory in the soil samples: 

1,2-dibromo-3-chloropropane 1,2-dichlorobenzene 1,3-dichlorobenzene 
1,4-dichlorobenzene 1,2-dibromoethane bromochloromethane 



TO: G. Latulippe 
01 /07/02 

Executive Summary 

Laboratory Performance: Methylene chloride and acetone were detected in the laboratory method blank 
andlor field quality control blanks. Cis-l,2-dichloroethene exceeded the linear calibration range of the 
instrument. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for 
Organic Data Validation", (September 1994) as amended for use within USEPA Region Ill, and the 
NFESC document entitled "Navy IRCDQM (September 1999). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

K U e t h  Statfen 
Environmental Scientist 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: G. LATULIPPE DATE: DECEMBER 26,2001 

FROM: CATHERINE NORONHA COPIES: DV FILE 
& ERIN FAUST 

SUBJECT: INORGANIC DATA VALIDATION - METALS AND MISCELLANEOUS 
PARAMETERS 
CTO-245 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - N5584 

SAMPLES: 1 O/Aqueous/ 

Overview 

The sample set for CTO 245, NSWC Indian Head, SDG N5584, consists of eight (8) aqueous 
environmental samples, one (1) aqueous field blank, S57FB0020003 and one (1) aqueous rinsate 
blank, S57RB0020003. Two (2) field duplicate pairs (S57MWDUPOI I S57MW0030103 and 
S57MWDUPOI -F I S57MW0030103-F) are included within this SDG. 

Samples S57FB0020003 and S57RB0020003 were analyzed for arsenic only. Samples 
designated -F were analyzed for dissolved iron only. The remaining samples were analyzed for 
cadmium, chromium, chloride, dissolved organic carbon (DOC), ferrous iron, hardness, nitrate, 
nitrite, phosphate, alkalinity, biochemical oxygen demand (BOD), carbon dioxide, chemical oxygen 
demand (COD), hexavalent chromium, sulfate, sulfide, total organic carbon (TOC) and total 
suspended solids (TSS), with the exception of sample S57MW0110103, which was not analyzed 
for TOC or DOC. The samples were collected by TetraTech NUS on August 16-1 7,2001 and 
analyzed by Chemtech Consulting Group under Naval Facilities Engineering Service Center 
(NFESC) Quality AssuranceIQuality Control (QNQC) criteria. 

Metals analyses were conducted using Contract Laboratory Program (CLP) method ILM04.1. 
Sulfide, alkalinity, BOD and TSS analyses were conducted using EPA methods 376.1, 310.1, 
405.1 and 160.2, respectively. Chloride, nitrate, nitrite, phosphate, and sulfate were analyzed by 
ion chromatography using EPA method 300.0. Analyses for COD and ferrous iron were 
conducted using HACH methods 8000 and 8146, res ectively. Analyses for hardness and carbon R . -  dioxide were conducted using Standard Methods, 18' Edrt~on, methods 23408 and 4500, 
respectively. TOC and DOC analyses were conducted using the Lloyd Kahn method. Hexavalent 
chromium was analyzed using SW 846 method 71 96. 



TO: G. LATULIPPE - PAGE 2 
DATE: DECEMBER 26,2001 

These data were evaluated based on the following parameters: 

* Data Completeness 
* Holding Times 
* Calibration Recoveries 

Laboratory Blank Analyses 
* Field Duplicate Results 
* Detection Limits 

* - All quality control criteria were met for this parameter. 

The following contaminant was detected in the laboratory method blanks at the following 
maximum concentration: 

Maximum Action 
Analvte Concentration Level 
Iron 34.4 pg/L 1 72.0 pg/L 

An action level of 5X the maximum concentration was used to evaluate the sample data 
for blank contamination. Sample aliquot and dilution factors, if applicable, were taken into 
consideration when evaluating for blank contamination. Positive results less, than the 
action level reported for iron were qualified " B  as a result of blank contamination. 

Notes 

Sample S57MW0110103 should have been analyzed for TOC, according to the chain of custody 
(COC); however, no results for TOC were provided by the laboratory for this sample. 

Executive Summary 

Laboratory Performance: lron was present in the laboratory method blanks. 

Other Factors Affecting Data Quality: None. 



TO: G. LATULIPPE - PAGE 3 
DATE: DECEMBER 26,2001 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Review", February 1994 and the NFESC document entitled "Navy IRCDQM" 
(September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Tetra Tech NUS 
&k 

Catherine Noronha & Erin M. Faust 
Environmental Scientists 

&[ 
ra ch NUS 

H ~ o s e p h  A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



TO: G. LATULIPPE - PAGE 4 
DATE: DECEMBER 26,2001 

Data Qualifier Key: 

U Value is a nondetect as reported by the laboratory. 

B Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: JANUARY 3,2002 

FROM: ERIN M. FAUST COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - ARSENIC, TOC, CEC AND pH 
CTO 245 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - N5555 

SAMPLES: 7/Soil/ 

Overview 

The sample set for CTO 245, NSWC Indian Head, SDG N5555, consists of seven (7) soil 
environmental samples and one (1) aqueous rinsate blank. 

Samples S57SS0200103, S57SB0200103, S57SS0210103 and S57SS0220103 were analyzed 
for arsenic only. Samples S57SB0220103, S57SB0220303 and S57SB0240103 were analyzed 
for total organic carbon (TOC), cation exchange capacity (CEC) and pH. Sample S57RB0010003 
was analyzed for arsenic and TOC only. The samples were collected by Tetra Tech NUS on 
August 14 and 15, 2001 and analyzed by Chemtech under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance / Quality Control (QNQC) criteria. Arsenic analyses were 
conducted using Contact Laboratory Program (CLP) method ILM04.1. CEC analyses were 
conducted using EPA method 9080. Analyses for pH were conducted using SW 846 method 
9045. Analyses for TOC were conducted using the Lloyd Kahn method. 

Arsenic analyses were conducted using Inductively Coupled Plasma (ICP) instrumentation. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, detection limits and analyte 
quantitation. 

Areas of concern with respect to data quality are listed below. 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Data Validation", April 1993 as amended for use within USEPA Region Ill, and the 
NFESC document entitled "Navy Installation Restoration Chemical Data Quality Manual" 
(September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

p, L/JQc 6lUAt 
Tetra Tech NUS 
Erin M. Faust 
Environmental Scientist 

f l ~ o s e ~ h  A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

U Value is a nondetect as reported by the laboratory. 

J Positive result is considered estimated, "J", as a result of 
technical noncompliances. 

UJ - Nondetected result is considered estimated, "UJ", as a result of 
technical noncompliances. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO : G. LATULIPPE DATE: JANUARY 3,2002 

FROM: ERIN M. FAUST COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - ARSENIC, CEC AND pH 
CTO 245 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - N5669 

SAMPLES: 111Soill 

Overview 

The sample set for CTO 245, NSWC Indian Head, SDG N5669, consists of eleven (1 1) soil 
environmental samples and one (1) aqueous rinsate blank. Three (3) field duplicate pairs 
(S57SBDUP04. / S57SB0160103, S57SSDUPOI 1 S57SS0180103 and S57SSDUP02 I 
S57SS0170103) are included within this SDG. 

All samples were analyzed for arsenic, with the exception of samples S57SB0180303 and 
S57SB0160303, which were analyzed for Cation ~xchange Capacity (CEC) and pH only. In 
addition to arsenic, samples S57SB0180103, S57SB0160103 and S57SBDUP04 were also 
analyzed for CEC and pH. The samples were collected by Tetra Tech NUS on August 23, 2001 
and analyzed by Chemtech under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance / Quality Control (QAIQC) criteria. Arsenic analyses were conducted using Contact 
Laboratory Program (CLP) method ILM04.1. CEC analyses were conducted using EPA method 
9080. Analyses for pH were conducted using SW 846 method 9045. 

Arsenic analyses were conducted using Inductively Coupled Plasma (ICP) instrumentation. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory methodlpreparation blanks, field duplicate results, detection 
limits and analyte quantitation. 

-Areas of concern with respect to data quality are listed below. 
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Minor Problems 

Field duplicate imprecision (difference > 4X CRDL) was noted for arsenic in the 
S57SBDUP04 / S57SB0160103 sample pair. The positive and nondetected results reported 
for arsenic in this sample pair were qualified as estimated, "J". 

Field duplicate imprecision (RPD>50%) was noted for CEC. Positive results reported for CEC 
were qualified as estimated, "J". 

Notes 

The result reported by the laboratory for arsenic for sample S57SS0160103 was incorrect. The 
laboratory used the incorrect percent solid when determining the arsenic concentration. The data 
reviewer corrected the arsenic result. 

Executive Summary 

Laboratory Performance: The result reported by the laboratory for sample S57SS0160103 was 
incorrect. 

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for arsenic and 
CEC. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Data Validation", April 1993 as amended for use within USEPA Region Ill, and the 
NFESC document entitled "Navy Installation Restoration Chemical Data Quality Manual" 
(September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

j L V V L ~  
Tetra Tech NUS 
Erin M. Faust 
Environmental Scientist 

& ~ o s e ~ h  A. Samchuck 
Quality Assurance Officer 
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Attachments: 

1 .  Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Kev: 

U Value is a nondetect as reported by the laboratory. 

J Positive result is considered estimated, "J", as a result of 
technical noncompliances. 

UJ - Nondetected result is considered estimated, "UJ", as a result of 
technical noncompliances. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: G. LATULIPPE DATE: DECEMBER 21,2001 

FROM: CATHERINE NORONHA COPIES: DV FILE 
& ERIN FAUST 

SUBJECT: INORGANIC DATA VALIDATION - METALS AND MISCELLANEOUS 
PARAMETERS 
CTO-245 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - N5622 

SAMPLES: 1 1 /Aqueous/ 

Overview 

The sample set for CTO 245, NSWC Indian Head, SDG N5722, consists of ten (10) aqueous 
environmental samples and one. (1) aqueous rinsate blank, S57RB0030003. Two (2) field 
duplicate pairs (S57MWDUP02 / S57TW0180103 and S57MWDUP02-F / S57TW0180103-F) are 
included within this SDG. 

Samples designated -F were analyzed for dissolved iron. The remaining samples, with the 
exception of sample S57RB0030003, were analyzed for cadmium, chromium, hardness, chloride, 
nitrate, nitrite, phosphate, sulfate, ferrous iron, hexavalent chromium, sulfide, alkalinity, carbon 
dioxide, biochemical oxygen demand (BOD), chemical oxygen demand (COD), total organic 
carbon (TOC), dissolved organic carbon (DOC) and total suspended solids (TSS). Sample 
S57RB0030003 was analyzed for cadmium, chromium, chloride, nitrate, nitrite, phosphate, 
sulfate, ferrous iron, hexavalent chromium and sulfide. The samples were collected by TetraTech 
NUS on August 20-21 2001 and analyzed by Chemtech Consulting Group under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria. 

Metals analyses were conducted using Contract Laboratory Program (CLP) method ILM04.1. 
Sulfide, alkalinity, BOD and TSS analyses were conducted using EPA methods 376.1, 310.1, 
405.1 and 160.2, respectively. Chloride, nitrate, nitrite, phosphate, and sulfate were analyzed by 
ion chromatography using EPA method 300.0. Analyses for COD and ferrous iron were 
conducted using HACH methods 8000 and 81 46, respect~vely. Analyses for hardness and carbon 
dioxide were conducted using Standard Methods, 18' Ed~tlon, methods 2340B and 4500, 
respectively. TOC and DOC analyses were conducted using the Lloyd Kahn method. Hexavalent 
chromium was analyzed using SW 846 method 71 96. 



TO: G. LATULIPPE - PAGE 2 
DATE: DECEMBER 21,2001 

These data were evaluated based on the following parameters: 

* Data Completeness 
* Holding Times 
* Calibration Recoveries 

Laboratory Blank Analyses 
Field Duplicate Results 

* Detection Limits 

- All quality control criteria were met for this parameter. 

The following contaminants were detected in the laboratory methodlpreparation blanks at the 
following maximum concentrations: 

Maximum Action 
Analvte Concentration Level 
Chromium 1.355 pg/L 6.775 pg1L 
Iron 34.4 pg1L 172.0 pg1L 

An action level of 5X the maximum concentration was used to evaluate the sample data 
for blank contamination. Sample aliquot and dilution factors, if applicable, were taken into 
consideration when evaluating for blank contamination. Positive results less than the 
action level reported for iron were qualified " B  as a result of blank contamination. 

Field duplicate imprecision (RPD > 50%) was noted for TSS. Positive and nondetected 
results reported for TSS were qualified as estimated, "J" and "UJ", respectively. 

Executive Summarv 

Laboratory Performance: Chromium and iron were present in the laboratory methodlpreparation 
blanks. 

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for TSS. 



TO: G. LATULIPPE - PAGE 3 
DATE: DECEMBER 21,2001 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Review", February 1994 and the NFESC document entitled "Navy IRCDQM" 
(September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"1 attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Catherine Noronha & Erin M. Faust 
Environmental Scientists 

w 

~ u a l i t ~  Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



TO: G. LATULIPPE - PAGE 4 
DATE: DECEMBER 21,2001 

Data Qualifier Kev: 

U Value is a nondetect as reported by the laboratory. 

B Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

J Positive result is qualified as estimated, "J", due to technical 
noncompliances. 

UJ - Nondetected result is qualified as estimated, "UJ", due to 
technical noncompliances. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: G. LATULIPPE DATE: DECEMBER 26,2001 

FROM: CATHERINE NORONHA COPIES: DV FILE 
& ERIN FAUST 

SUBJECT: INORGANIC DATA VALIDATION - METALS AND MISCELLANEOUS 
PARAMETERS 
CTO-245 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - N5683 

SAMPLES: 3/Aqueous/ 

Overview 

The sample set for CTO 245, NSWC Indian Head, SDG N5683, consists of two (2) aqueous 
environmental samples, one (1) aqueous rinsate blank, S57RB0070003, and eight (8) soil 
environmental samples. Two (2) field duplicate pairs (S57SBDUP05 I S57SB0310203 and 
S57SBDUP06 I S57SB0300203) were included in this SDG. 

All soil samples were analyzed for total organic carbon (TOC) and pH. Sample S57MW0060103 
was analyzed for cadmium, chromium, alkalinity, carbon dioxide, chemical oxygen demand 
(COD), chloride, nitrite, hexavalent chromium, ferrous iron, hardness, nitrate, phosphate, sulfate, 
sulfide, TOC and total suspended solids (TSS). Sample S57MW0060103-F was analyzed for 
dissolved iron only. Sample S57RB0070003 was analyzed for TOC only. The samples were 
collected by TetraTech NUS on August 24,2001 and analyzed by Chemtech Consulting Group 
under Naval Facilities Engineering Service Center (NFESC) Quality AssuranceIQuality Control 
(QNQC) criteria. 

Metals analyses were conducted using Contract Laboratory Program (CLP) method ILM04.1. 
Sulfide, alkalinity and TSS analyses were conducted using EPA methods 376.1, 31 0.1 and 160.2, 
respectively. Chloride, nitrate, nitrite, phosphate, and sulfate were analyzed by ion 
chromatography using EPA method 300.0. Analyses for COD and ferrous iron were conducted 
using HACH methods 8000 and 81 46, respectively. Analyses for hardness and carbon dioxide 
were conducted using Standard Methods, 18 '~  ~dition, methods 2340B and 4500, respectively. 
TOC analyses were conducted using the Lloyd Kahn method. Hexavalent chromium was 
analyzed using SW 846 method 71 96. 
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These data were evaluated based on the following parameters: 

* Data Completeness 
* Holding Times 
* Calibration Recoveries 

Laboratory Blank Analyses 
* Field Duplicate Results 
* Detection Limits 

* - All quality control criteria were met for this parameter. 

The following contaminant was detected in the laboratory method blanks at the following 
maximum concentration: 

Maximum Action 
Analvte Concentration 
Iron 33.5 pg/L 167.5 pg/L 

An action level of 5X the maximum concentration was used to evaluate the sample data 
for blank contamination. Sample aliquot and dilution factors, if applicable, were taken into 
consideration when evaluating for blank contamination. The positive result less than the 
action level reported for iron was qualified " B  as a result of blank contamination. 

Executive Summary 

Laboratory Performance: lron was present in the laboratory method blanks. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for inorganic Review", February 1994 and the NFESC document entitled "Navy IRCDQM" 
(September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Tetra Tech NUS 
Catherine Noronha & Erin M. Faust 
Environmental Scientists 

$oseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Data Qualifier Key: 

U Value is a nondetect as reported by the laboratory. 

B Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: K. TURNBULL DATE: JUNE 1,2004 

FROM: BERNARD F SPADA Ill 

SUBJECT: ORGANIC DATA VALIDATION- VOC 
CTO 805, NSWC INDIAN HEAD 
SDG 8057 

SAMPLES: 5lAqueous 

COPIES: DV FILE 

Overview 

The sample set for CTO 805, NSWC Indian Head, SDG 8057 consists of four (4) environmental aqueous 
samples and one (1) field duplicate. All samples were analyzed for volatile organic compounds (VOC) plus 
diethyl ether. The field duplicate pair included in this SDG is S57GWDUP0209 and S57MW0250109. 
Sample S57MW0250109 was contained in SDG 8056. 

The samples were collected by Tetra Tech NUS on April 1, 2004 and analyzed by Katahdin Analytical 
Services. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quallty AssuranceIQuality Control (QAIQC) criteria using CLP OLC03.2 analytical and reporting 
protocols. 

All samples were successfully analyzed. The findings offered in this report are based upon a general review 
of all available data including: data completeness, holding times, GCMS tuning, initiallcontinuing calibrations, 
laboratory method blank results, surrogate spike recoveries, blank spikelblank spike duplicate results, 
internal standard recoveries, chromatographic resolution, compound identification, compound quantitation 
and detection limits. Areas of concern are listed below. 

None. 

The initial (3131104) and both continuing calibrations (417104 and 418104) exceeded the 30% 
difference quality control criterion for methylene chloride. Non-detected results for methylene 
chloride were qualified as estimated (UJ) in all samples. No further qualifications were made to 
positive results for methylene chloride on this basis because they were qualified for method 
blank contamination. 

The continuing calibration performed on April 8 at 08:22 exceeded the 30% difference quality 
control criterion for cis-l,2-dichloroethene. Positive results for cis-l,2-dichloroethene were 
qualified as estimated (J) in samples S57GWDUP0209 and S57MW0220109. The non- 
detected result for cis-l,2-dichloroethene was qualified as estimated (UJ) in sample 
S57MW0200109. 



a The following compounds were detected in the aqueous method blanks: 

Maximum Blank 
Compound Concentration Action Level 
Methylene chloride 2.0 ug/L 20 ug/L 
1,2,3-Trichlorobenzene 0.3 ug/L 1.5 ug/L 
Chloromethane 0.4 ug/L 2.0 ug/L 
cis-l,2-Dichloroethene 0.2 ugR 1 .O ugA 

Sample aliquot and dilution factors were taken into consideration when applying the blank action 
levels. Positive results for the aforementioned compounds below the blank action level were 
qualified as non-detected, (B). The trip blanks were not qualified for method blank 
contamination. 

Positive results below the reporting limit were qualified as estimated (J) due to uncertainty near 
the detection limit. 

Notes 

The initial calibration performed on March 31, 2004 exceeded the 30% RSD quality control criterion for 
bromomethane, 1,2,3-trichlorobenzene, and methyl acetate. No qualifications were made on this basis 
because all results for the aforementioned compounds were non-detected or were qualified for method blank 
contamination. 

The deuterated monitoring compound vinyl chloride-d3 exceeded the percent recovery quality control 
criterion in sample S57MW0220109. No qualifications were made on this basis because the result for vinyl 
chloride was taken from the diluted anlaysis. 

The deuterated monitoring compound trans-l,3-dichloropropene-d4 was below the percent recovery quality 
control criteria in the dilution of sample S57MW0220109. No qualifications were made on this basis because 
the undiluted sample was compliant. 

The deuterated monitoring compound chloroethane-d5 exceeded the percent recovery quality control criteria 
in all samples. 

No MSIMSD or LCS was analyzed with this SDG. 

All samples were analyzed at dilutions because the concentration of target analytes present exceeded the 
linear calibration range of the instrument. Sample S57GWDUP0209 was not analyzed un-diluted. This 
accounts for the elevated reporting limits for all nondetected compounds in sample S57GWDUP0209. The 
results from the greater diluted analyses were transposed to the un-diluted or less diluted analyses and used 
for validation. No qualifications were made on this basis. 

Executive Summary 

Laboratory Performance: Qualifications were made based on method blank contamination, calibration non- 
compliance~, and deuterated monitoring compound non-compliances. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to U.S. EPA National Functional, Guidelines for 
' Low Concentration Organic Data Review (6101) and the NFESC guidelines entitled Navy IRCDQM (Sept. 
1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. 



"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Tetra Tech NUS / 
Bernard F Spada Ill 
ChemistIData Validator 

v ~ o s e ~ h  A. Samchuck 
Quality Assurance Officer 

Attachments: 
Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: K. TURNBULL DATE: MAY 17,2004 

FROM: JACQUELINE J. RASPANTI COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, AND MISCELLANEOUS 
PARAMETERS 
CTO- 805 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - 8057 

SAMPLES: 5lAQUEOUSI 

IW80 S57GW DUP0209 S57MW0200109 
S57MW0220109 S57MW0230109 

Overview 

The sample set for NSWC Indian Head, SDG 8057, consists of five (5) aqueous environmental 
samples. One (1) field duplicate pair (S57GWDUP0209 1 S57MW0250109) is included in this 
SDG. Sample S57MW0250109 is part of NSWC Indian Head, SDG 8056. 

All samples were analyzed for total and dissolved target analyte list VAL) metals, and total and 
dissolved cyanide. Samples S57GWDUP0209, S57MW0200109, and S57MW0220109 were 
additionally analyzed for alkalinity, chloride, nitrate, nitrite, orthophosphate, sulfate, sulfide, total 
dissolved solids, total inorganic carbon, total organic carbon, and total suspended solids. The 
samples were collected by Tetra Tech NUS on April 1, 2004, and analyzed by Katahdin Analytical 
Services under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (QA/QC) criteria. Metals and total and dissolved cyanide analyses were conducted using 
CLP method ILM04.0. Analyses for alkalinity were condwted using EPA method 310.1. Chloride 
analyses were conducted using EPA method 325.2. Nitrate and nitrite analyses were conducted 
using EPA method 353.2. Orthophosphate analyses were conducted using EPA method 365.2. 
Sulfate analyses were conducted using EPA method 375.4. Sulfide analyses were conducted 
using EPA method 376.1. Total dissolved solids analyses were conducted using EPA method 
160.1. Total organic carbon and total inorganic carbon analyses were conducted using EPA 
method 415.1. Total suspended solids analyses were conducted using EPA method 160.2. 

Summary 

AH analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory methodlpreparation blanks, interference check sample (ICS) 
results, matrix spike results, matrix spike duplicate results, laboratory duplicate results. laboratory 
control sample (LCS) results, field duplicate results, detection limits, and analyte quantitation. 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA) methodology. 
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Minor Problems 

The Contract Required Detection Limit (CRDL) percent recovery (%R) run on April 22, 2004 
at 4:16 pm were < 90% quality control limit for lead applicable to all total and dissolved 
samples. The positive result reported for lead in total sample IW80 which was >IDL but <2 
times the CRDL was qualified as biased high (K). The non-detected results reported for lead 
in the remaining samples were qualified as biased low (UL). 

-The Contract Required Detection Limit (CRDL) percent recoveries (%Rts) run on April 9,2004 
' 

at 9:42 am and 12:OO pm were > 110% quality control limit for beryllium, cobalt, copper, 
nickel, vanadium, and zinc applicable to all total and dissolved samples. Positive results 
reported for beryllium, cobalt, copper, nickel, vanadium, and zinc in the samples which were 
>!DL but <2 times the CRDL was qualified as biased high (K). 

The Contract Required Detection Limit (CRDL) percent recovery (%R) run on April 13, 2004 
at 9:56 am were <- 80% quality control limit for mercury applicable to all total and dissolved 
samples. Positive results reported for mercury in the samples which were >]DL but <2 times 
the CRDL were qualified as biased high (K). Non-detected results reported for mercury in the 
samples were qualified as biased low (UL). 

The following contaminants were detected in the laboratory method/preparation blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 
Beryllium 
Calcium 
Iron 
Magnesium 
~ilver'" 
 odium(') 

' . ~hallium") 

Maximum 
Concentration 
78.1 6 uglL 
0.32 ug/L 
81.89 ug/L 
35.01 ug/L 
77.94 uglL 
3.79 ug/L 
173.73 ugR 
5.05 ug/L 

Action 
Level 
390.8 ug/L 
1.6 ug/L 
409.45 ugL 
175.05 ug/L 
389.7 ug/L 
18.95 ugR 
868.65 ugR 
25.25 ug/L 

(" ~ax imum concentration present in aqueous preparation blank. 

An action level of 5X the maximum concentration was used to evaluate the sample data 
for blank contamination. Sample aliquot and dilution factors, if applicable, were taken into 
consideration when evaluating for blank contamination. The positive results less than the 
action level reported for aluminum, iron, silver, and thallium were qualified (6) as a result 
of blank contamination. The remaining analytes were not qualified for blank 
contamination because the results were either greater than the action level or they were 
non-detects. 

The interfering analyte iron was present in total and dissolved sample S57GWDUP0209 at 
concentrations comparable. to the concentrations of iron in the ICS solution. Several analytes, 
namely antimony, arsenic, barium, cadmium, chromium, cobalt, lead, manganese, nickel, 
selenium, sodium, thallium, vanadium, and zinc were present in the ICS solution at 
concentrations that exceeded the absolute value of the IDL. Interference effects exist for 
antimony, arsenic, chromium, cobalt, nickel, vanadium, and zinc in the affected samples. The 
positive results reported for arsenic and zinc were qualified as biased high (K). The non- 
detected results reported for antimony, chromium, and vanadium were qualified as biased low 
(UL). The positive results reported for cobalt and nickel were qualified as estimated (J) due to 
conflicting directional bias. 
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Positive results reported below the reporting limit for alkalinity, nitrate, sulfide, and total 
organic carbon were qualified as estimated (J). 

'Notes - 
The CRDL %R's run on April 19, 2004 at 9:49 am and 12:44 pm were > 110% quality control limit 
for antimony applicable to all total and dissolved samples. No qualification action was required 
because the results reported for antimony in the samples were all non-detects. 

L 

The CRDL %R's run on April 19, 2004 at 12:44 pm were > l l O O h  quality control limit for 
chromium, selenium, and thallium applicable to all total and dissolved samples. No qualification 
action was required because the results reported for chromium, selenium, and thallium in the 
samples were either non-detects, or already qualified for blank contamination. 

The CRDL %R run on April 9. 2004 at 9:42 am was > 110% quality control limit for cadmium 
applicable to all total and dissolved samples. No qualification action was required because the 
results reported for cadmium in the samples were all non-detects. 

The CRDL %R's run on April 9, 2004 at 1200 pm were > 110% quality control limit for silver 
applicable to all total and dissolved samples. No qualification action was required because the 
results reported for silver in the samples were either non-detects, or already qualified for blank 
contamination. 

The Practical Quantitation Limit -(PQL) %R's run on April 17, 2004 at 10:04 am were outside 
quality control limits for aluminum, antimony, iron, lead, and selenium. No qualification action was 
taken based on PQL results. 

The PQL %R's run on April 19, 2004 at 9:43 pm were outside quality control limits for aluminum, 
antimony, arsenic, chromium, selenium, and thallium. No qualification action was taken based on 
PQL results. 

The PQL %R's run on April 22, 2004 at 1.24 9m were outside quality control limits for aluminum, 
iron, lead, and magnesium. No qualification action was taken based on PQL results. 

The PQL %R's run on April 23, 2004 at 955 am were outside quality control limits for magnesium 
and thallium. No qualification action was taken based on PQL results. 

The PQL %R's h n  on April 7, 2004 at 957 am were outside quality control limits for barium, 
calcium, cobalt, nickel, potassium, and vanadium. No qualification action was taken based on 
PQL results. 

The PQL %R's run on April 09, 2004 at 9:37 am were outside quality control limits for cobalt, 
magnesium, manganese, .nickel, and vanadium. No qualification action was taken based on PQL 
results. 

A 5X Dilution was made for lead in total and dissolved sample S57GWDUP0209. 

A Matrix Spike (MS), laboratory duplicate, and serial dilution were not performed for metals 
analyses except mercury in this SDG. A MS and laboratory duplicate was performed for mercury 
on sample S57MW0220109. 

Executive Summary 

Laboratory Performance: Several analytes were qualified due to calibration noncompliance. 
Several analytes were present in the laboratory methodlpreparation blanks. Alkalinity, nitrate. 
sulfide, and total organic carbon were qualified due to uncertainty near the detection limit. 
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Other Factors Affecting Data Quality: Antimony, arsenic, chromium, cobalt, nickel, vanadium, 
and zinc were qualified due to ICP interference. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Review", Region Ill Modifications (April 1993), and the NFESC document entitled 
"Navy IRCDQM" (September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~nvironmental scientist 

~ u a l i t ~  Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

Data Qualifier Kev: 

U Value is a nondetect as reported by the laboratory. 

UL - Nondetect is considered biased low as a result of technical noncompliance. 

B Positive result is considered to be an artifact of blank contamination and should 
not be considered present. 

J Positive result is considered estimated as a result of technical noncompliance. 
I 

K Positive result is considered biased high as a result of technical noncompliance. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: K. TURNBULL DATE: JUNE 3,2004 

FROM: BERNARD F SPADA Ill COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOC 
CTO 805, NSWC INDIAN HEAD 
SDG 8056 

SAMPLES: 20JAqueous 

Overview 

The sample set for CTO 805, NSWC Indian Head, SDG 8056 consists of fifteen (1 5) environmental aqueous 
samples, fhree (3) trip blanks, one (1) field duplicate, and one (1) rinse blank. All environmental samples 
were analyzed for volatile organic compounds (VOC) plus diethyl ether. The field duplicate pair included in 
this SDG is S57GWDUP0109 and S57~~0040109:  

The samples were collected by Tetra Tech NUS on March 30 and 31 and April I, 2004 and ;nalyzed by 
Katahdin Analytical Services. All analyses were conducted in accordance with Naval Facilities Engineering 
Service Center (NFESC) Quality AssuranceJQuality Control (QAIQC) criteria using CLP OLC03.2 analytical 
and reporting protocols. 

The data contained in this SDG were validated with regard to the following parameters: data completeness, 
holding times, GCMS tuning, initiawcontinuing calibrations, laboratory method blank results, surrogate 
recoveries, internal standard recoveries, compound quantitation, MSJMSD recoveries, field duplicate 
precision, and detection limits. Areas of concern are listed below. 

None. 

- The initial calibration performed on 3/31/04 exceeded the 30% (and was >50%) relative standard 
deviation (RSD) quality control criterion and all continuing calibrations exceeded the 30% (and 
were >50%) difference qualtty control criterion for methylene chloride. Non-detected results for 
methylene chloride were qualified as estimated (UJ) in all samples. Positive results for 
methylene chloride were qualified as estimated (J) in the trip blanks. No further qualifications 
were made to positive results for rnethylene chloride on this basis because they were qualified 
for method blank contamination. 



The continuing calibration performed on April 1 at 09:16 exceeded the 30% (and was >50%) 
difference quality control criterion for bromomethane and 1,2-dibromo-3-chloropropane. Non- 
detected results for bromomethane were qualified as estimated (UJ) in samples 
S57GWDUP0109, S57MW0010109, S57MW0020109, S57MW0120109. S57MW0130109. 
S57RB0010109, and S57TB0010009. 

The continuing calibration performed on April 5 at 09:18 exceeded the 30% (and was ~50%) 
difference quality control criterion for 1,2-dibromo-3-chloropropane. Non-detected results for 
1,2-dibromo-3-chloropropane were qualified as estimated (UJ) in samples S57MW0030109, 
S57MW0040109, S57MW0060109, S57MW0070109, S57MW0100109, S57TB0020009, and 
S5ABOO30009. 

The continuing calibration pertormed on April 6 at 08:47 exceeded the 30% (and was >50%) 
difference quality control criterion for acetone. Non-detected results for acetone were qualified as 
estimated (UJ) in samples S57MW0050109 and S57MW0110109. 

The following compound was detected in the aqueous method blanks: 

Maximum Blank 
Com~ound Concentration Action Level 
Methylene chloride 2.0 ugR 20 ug/L 
1,2,3-Trichlorobenzene 0.5 ugR 2.5 ugR 
1,2,4-Trichlorobenzene 0.2 uglL I .O ug/L 
Chlorornethane 0.4 ug/L 2.0 ugR 

Sample aliquot and dilution factors were taken into consideration when applying the blank.action 
levels. Positive results for chloroform below the blank action level were qualified as non- 
detected, (B). The trip blanks were not qualified for method blank contamination. 

The deuterated monitoring compound 1,l-dichloroethene-d2 exceeded the percent recovery 
quality control criteria in samples S57MW0090109 and S57MW0130109 and was below the 
percent recovery quality control criterion in sample S57MW0040109. The positive results for cis- 
1,2-dichloroethene and trans-l,2-dichloroethene were qualified as biased high (K) and estimated 
(J) respectively, in sample S57MW0090109. No qualifications were made to cis-1.2- 
dichloroethene in sample S57MW0130109 because the result was qualified for method blank 
contamination. No qualifications were made to trans-19-dichloroethene in sample 
S57MW0130109 because the result was non-detected. The result for cis-l,2-dichloroethene 
was qualified as biased low (L) in sample S57MW0040109. 

The deuterated monitoring compound 1 .I ,2,2-tetrachloroethane-d2 was below the percent 
recovery quality control criteria in sample S57MW0130109. Theresutt for 1 ,I ,2,2- 
tetrachloroethane was qualified as biased low (UL) and the result for 1,2-dibromo-3- 
chloropropane was qualified as estimated (UJ). 

The deuterated monitoring compound trans-1.3-dichloropropene-d4 was below the percent 
recovery quality control criteria in samples S57MW0100109, and S57MW0130109. Positive and 
non-detected results for cis-l,3-dihcloropropene; trans-l,3-dichloropropene, and 1 ,I ,2- 
trichloroethane were qualified as estimated and biased low (J and UL) respectively in the 
aforementioned samples. 

The deuterated monitoring compound chloroethane-d5 exceeded the percent recovery quality 
control criterion in samples S57RB0010109, S57TB0010009, and S57TB0020009. The resutts 
for chloromethane were qualified as estimated (J) in the aforementioned samples. 
Chloroethane-d5 exceeded the percent recovery quality control criierion in several samples in 
addition to S57RB0010109, S57TB0010009, and S57TB0020009. No further qualifications were 
made on this basis because all remaining results for the associated target compounds were 
either non-detected or qualified for method blank contamination. 



Positive results below the reporting limit were qualified as estimated (J) due to uncertainty near 
the detection limit. 

Notes 

The initial calibration performed on March 31, 2004 exceeded the 30% RSD quality control criterion for 
bromomethane, 1,2,3-trichlorobenzene, and methyl acetate. No qualifications were made on this basis 
because all results for the aforementioned compounds were non-detected or were qualified for method blank 
contamination. 

The MS/MSD of sample S57MW0240109 were outside the percent recovery quality control criteria for . 
trichloroethene. No qualifications were made on this basis because the concentration of trichloroethene in 
the un-spiked sample was >2X the spiked amount. The recovery of 1 ,I-dichloroethene was not calculated 
,correctly on the Form Ill. The reviewer amended the form and the recovery was compliant. 

All environmental samples except S57MW0120109 were analyzed at dilutions because the concentration of 
target analytes present exceeded the linear calibration range of the instrument. Samples S57MW0030109. 
S57MW0040109, S57MW0240109, and S57MW0250109 were not analyzed undiluted. This accounts for 
the elevated reporting limits for all non-detected compounds in samples S57MW0030109, S57MW0040109, 
S57MW0240109, and S57MW0250109. The results from the greater diluted analyses were transposed to 
the un-diluted or less diluted analyses and used for validation. No qualifications were made on this basis. 

Executive Summaw 

Laboratory Performance: Qualifications were made based on method blank contamination, calibration non- 
compliances and deuterated monitoring compound non-compliances. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for 
Low Concentration Data Review (6/2001) and the NFESC guidelines entitled Navy IRCWM (Sept. 1999). 
The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Tetra Tech NUS / 
Bernard F Spada Ill 
Chemist/Data Validator 

Quality Assurance Officer 

Attachments: 
Appendix A - Qualified Analytical Results 
Appendix 8 - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: K. TURNBULL DATE: JUNE 2,2004 

FROM: BERNARD F SPADA Ill COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- OVGNFAICARBON DIOXIDE 
CTO 805, NSWC INDIAN HEAD 
SDG PO404055 

SAMPLES: 14/Aqueous 

The sample set for CTO 805, NSWC Indian Head, SDG PO404055 consists of twelve (12) environmental 
aqueous samples and two (2) field duplicates. All samples except IW80 were analyzed for ethane, ethene, 
and methane organic volatile gases (OVG) and carbon dioxide. All samples except S57MW02001G-9 and 
S57MW0220109 were also analyzed for volatile fatty acids (VFA). The field duplicate pairs included in this 
SDG are (S57GWDUP0109 / S57MW0040109) and (S57GWDUP0209 / S57MW025.0109). 

The samples were collected by Tetra Tech NUS on March 30 and 31 and April 1, 2004 and analyzed by 
Microseeps. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QAJQC) criteria using Methods AM20GAX and AM21G 
analytical and reporting protocols. 

The data contained in this SDG were validated with regard to the following parameters: data completeness. 
holding times, initiavcontinuing calibrations, laboratory method blank results, surrogate spike recoveries, 
blank spikeiblank spike duplicate results, field duplicate precision, and detection limits. Areas of concern are 
listed below. 

None. 

Samples S57GWDUP0109, S57MW0030109, and S57MW0040109 exceeded the 14 day 
collection to analysis holding time for volatile fatty acids. Positive and non-detected results were 
qualified as estimated (J, UJ) respectively. 

Notes 

The laboratory misidentified sample S57MW0100109 as S57MW0010109 in the EDD. The sample name 
was changed to S57MW0100109 in the EDD. 



The MSIMSD of sample S57MW0240109 had 0% recovery of methane and ethene. No qualifications were 
made on this basis because the concentration of ethene and methane in the un-spiked sample were >10X 
the spiked concentration. 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for 
Data Validation as modified by EPA Region 111 (9194) and the NFESC guidelines entitled Navy IRCDQM 
(Sept. 1999). The text of this reporl has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Tetra Tech NUS- / 
Bernard F Spada Ill 
ChernisWData Validator 

Quality Assurance Officer 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: K..TURNBULL DATE: JUNE 4,2004 

FROM: JACQUELINE J. RASPANTI COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS, AND MISCELLANEOUS 
PARAMETERS 
CTO- 805 NSWC INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - 8056 

SAMPLES: 17lAQUEOUSI 

S57GWDUP0109 S57MW0010109 S57MW0020109 
S57MWO030109 S57MW0040109 S57MW0050109 
S57MW0060109 S57MW0070109 S57MW0080109 
S57MW0090109 S57MW0100109 S57MW0110109 
S57MW0120109 S57MW0130109 S57MW0240109 
S57MW0250109 S57RB0010009 

Overview 

The sample set for NSWC Indian Head, SDG 8056, consists of sixteen (16) aqueous 
environmental samples and one ( I )  rinse blank. Two (2) field duplicate pairs (S57GWDUP0109 I 
S57MW0040109 and S57GWDUP0209 I S57MW0250109) are included in this SDG. Sample 
S57GWDUP0209 is part of NSWC Indian Head, SDG 8057. 

All samples except for S57RB0010009 were analyzed for total and dissolved target analyte list 
(TAL) metals, total and dissolved cyanide, total dissolved solids, and total suspended solids. 
Samples S57GW DUPOI 09, S57MW0030109, S57MW0040109, S57MW0070109, 
S57MW0080109. S57MW0090109, S57MW0100109, S57MW0110109, S57MW0240109, and 
S57MW0250109 were additionally analyzed for alkalinity, chloride, nitrate, nitrite, orthophosphate, 
sulfate, sulfide, total inorganic carbon, and total organic carbon. Sample S57RB0010009 was 
analyzed for total TAL metals, total cyanide,' alkalinity, chloride, nitrate, nitrite, orthophosphate, 
sulfate, sulfide, total dissolved solids, total inorganic carbon, total organic carbon, and total 
suspended solids. The samples were collected by Tetra Tech NUS on March 30 and 31, 2004, 
and April 1, 2004, and analyzed by Katahdin Analytical Services under Naval Facilities 
Engineering Service Center (NFESC) Quality AssuranceIQuality Control (QAIQC) criteria. Metals 
and total and dissolved cyanide analyses were conducted using CLP method ILM04.0. Analyses 
for alkalinity were conducted using EPA method 310.1. Chloride analyses were conducted using 
EPA method 325.2. Nitrate and nitrite analyses were conducted using EPA method 353.2. 
Orthophosphate analyses were conducted using EPA method 365.2. Sulfate analyses were 
conducted using EPA method 375.4. Sulfide analyses were conducted using EPA method 376.1. 
Total dissolved solids analyses were conducted using EPA method 160.1. Total organic carbon 
and total inorganic carbon analyses were conducted using EPA method 41 5.1. Total suspended 
solids analyses were conducted using EPA method 160.2. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory methodlpreparation blanks, interference check sample (ICS) 
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results, matrix spike results, matrix spike duplicate results, laboratory duplicate results, laboratory 
control sample (LCS) results, ICP serial dilution results, field duplicate results, detection limits, 
and analyte quantitation. 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) methodologies. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA) methodology. 

Maior Problems 

The Matrix Spike (MS) and Matrix Spike Duplicate (MSD) percent recoveries (%R1s) were < 
30% quality control limit for nitrate in quality control batch WG6697 affecting samples 
S57MW0070109, S57MW0080109, S57MW0090109, S57MW0100109, S57MW0110109, 
and S57MW0240109. The non-detected result reported for nitrate in sample 
S57MW0240109 was qualified as rejected (UR). The positive results reported for nitrate in 
samples S57MW0070109 and S57MW0110109 were qualified as estimated (J) due to 
conflicting directional bias. The positive results reported for nitrate in the remaining samples 
were qualified as extremely low (L). 

Minor Problems 

The Contract Required Detection Limit (CRDL) %R's run on April 7, 2004 were > 110% quality 
control limit for antimony, arsenic, and thallium applicable to total and dissolved samples 
S57GWDUP0109, S57MW0010109, S57MW0020109, S57MW0030109, S57MW0040109, 
S57MW0120109, and S57MW0130109, and total sample S57RB0010009. Positive results 
reported for antimony, arsenic, and thallium in these samples which were >IDL but <2 times 
the CRDL and not already qualified for blank contamination were qualified as biased high (K). 

The CRDL %RPs.run on April 9, 2004 at 1:00 pm and 3:41 pm were > 110% quality control 
limit for antimony and arsenic applicable to total and dissolved samples S57MW0070109. 
S57MW0080109. S57MW0090109, S57MW0100109, and S57MW0240109. Positive restilts 
reported for antimony and arsenic in these samples which were >[DL but <2 times the CRDL 
were qualified as biased high (K). 

The CRDL %R1s run on April 17,2004 at 10:18 am and 12:59 pm were > 110% qualitycontrol 
limit for antimony and arsenic applicable to total and dissolved samples S57MW0050109, 
S57MW0060109, S57MW0110109, and S57MW0250109. Positive results reported for 
antimony in these samples which were >tDL but <2 times the CRDL was qualified as biased 
high (K). Positive results for arsenic in total and dissolved sample S57MW0250109 which 
were r IDL but <2 times the CRDL were qualified as estimated (J) due to conflicting 
directional bias. The positive results for arsenic in total sample S57MW0110109 which was > 
IDL but <2 times the CRDL was qualified as biased high (K). 

. The CRDL %R run on April 17, 2004 at 10:18 am was < 90% quality control limit for selenium 
applicable to total and dissolved samples S57MW0050109, S57MW0060109, 
S57MW0110109, and S57MW0250109. The non-detected results reported for selenium in 
these samples were qualified as biased low (UL). 

The CRDL %R's run on April 7, 2004 were > 110% quality control limit for cadmium, cobalt, 
copper, manganese, nickel, silver, and zinc applicable to all total and dissolved samples. 
Positive results reported for cadmium, cobalt, copper, manganese, nickel, silver, and zinc in 
these samples which were >IDL but <2 times the CRDL were qualified as biased high (K). 
The positive results reported for silver in total and dissolved sample S57MW0250109 were 
not qualified, because the results in these samples were already qualified for blank 
contamination. The positive results reported for cobalt and zinc in total and dissolved sample 
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S57MW0250109 which were >IDL but <2 times the CRDL were qualified as estimated (J) due 
to conflicting directional bias. 

The CRDL %R's run on April 7, 2004 at 10:03 am and 2:35 prn were > 110% quality control 
limit for cadmium applicable to all total and dissolved samples. Positive results reported for 
cadmium in total and dissolved sample S57MW0080109 which were >IDL but <2 times the 
CRDL were qualified as biased high (K). 

The CRDL %R's run on April 7, 2004 at 12:20 pm and 2:35 pm were z 110% quality control 
limit for nickel applicable to all total and dissolved samples. Positive results reported for 
nickel in total and dissolved sample S57MW0070109 which were >IDL but <2 times the CRDL 
were qualified as biased high (K). 

The following contaminants were detected in the laboratory methodlpreparation blanks at the 
following maximum concentrations: 

Analvte 
Aluminum 
Barium 
Beryllium 
Calcium 
Chromium 
l ron 
Lead . 
Magnesium 
~ e r c u  ry(2) 
Selenium 
silver@' 
  odium"' 
 odium'^' 
  odium'^' - 
Thallium 
~hallium(" 

Maximum 
Concentration 

Action 
Level 
230.2 ugR 
3.2 ug/L 
1.55 ugR 
31 0.65 ug/L 
5.75 ug/L 
113.9 ug/L 
1 1.9 ugR 
21 4.95 ug/L 
0.1 05 ug/L 
12.35 ugR 
18.95 ugR 
845.55 uglL 
868.65 ug/L 
760.95 uglL 
33.9 ug1L 
43.4 ug/L 

(" Maximum concentration present in aqueous preparation blank PBWUDOIICWO 
applicable to total and dissolved samples S57GWDUP0109, S57MW0010109, 
S57MW0020109, S57MW 00301 09, S57 M WOO40 1 09, S57MW0120109, 
S57MW0130109, and total sample S57RB0010009. 

Maximum concentration present in aqueous preparation blank PBWUD05HGW1 
applicable to total and dissolved samples S57MW0050109, S57MW0060109, 
S57MW0070109, S57MW0080109, S57MW0090109, SRMW0100109, 
S57MW0110109, S57MW0240109, S57MW0250109. 

'3) Maximum concentration present in aqueous preparation blank PBWUDO61CW1 
applicable to total and dissolved samples S57MW0050109, S57MW0060109,' and 
S57MW0250109 
(4) Maximum concentration present in aqueous preparation blank PBWUDO6ICWO 
applicable to total and dissolved samples S57MW0070109, S57MW0080109, 
S57MW0090109, S57MWO100109, S57MW0110109, S57MW0240109. 

An action level of 5X the maximum concentration wa,s used to evaluate the sample data 
for blank contamination. Sample aliquot and dilution factors, if applicable, were taken into 
consideration when evaluating for blank contamination. The positive results less than the 
action level reported for aluminum, beryllium, chromium, iron, lead, selenium, silver, and 
thallium were qualified (B) as a result of blank contamination. The remaining analytes 
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were not qualified for blank contamination because the results were either greater than 
the action level or they were non-detects. The rinse blank was not qualified for blank 
contamination, and was not used to establish blank action levels. 

The interfering analyte iron was present in total and dissolved sample S57MW0250109 at 
concentrations comparable to the concentrations of iron in the ICS solution. Several analytes, 
namely antimony, arsenic, barium, cadmium, chromium, cobalt, lead, manganese, nickel, 

' selenium, sodium, thallium, vanadium, and zinc were present in the ICS solution at 
concentrations that exceeded the absolute value of the IDL. Interference effects exist for 
arsenic, chromium, cobalt, lead, nickel, selenium, vanadium, and zinc in the affected samples. 
The non-detected results reported for chromium, lead, nickel, selenium, and vanadium were 
qualified as biased low (UL). The positive results reported for arsenic, cobalt, and zinc were 
qualified as estimated (J) due to conflicting directional bias. 

The MS %R was > 125% quality control limit for orthophosphate in quality control batch 
WG6688 affecting samples S57GWDUP0109, S57MW0030109, S57MW0040109, and 
S57RB0010009. The positive result in sample S57MW0040109 was qualified as estimated 
(J) due to conflicting directional bias. 

The MS and MSD %R1s were c 75% quality control limit for nitrite in quality control batch 
WG6697 affecting samples - S57MW0070109, S57MW0080109, S57MW0090109, 
S5i'MW0100109, S57MW0110109, and S57MW0240109. The non-detected result reported 
for nitrite in these samples were qualified as biased low (UL). 

The MS %R was < 75% quality control limit for alkalinity in quality control batch WG6765 
affecting sample S57MW0250109. The positive result reported for alkalinity in this sample 
was qualified as biased low (L). 

Positive results reported below the reporting limit for alkalinity, total cyanide. nitrate, 
orthophosphate, and total organic carbon were qualified as estimated (J). 

Notes 

The CRDL percent recoveries %R's run on April 7,2004 at 10:40 am, 1.23 pm, and 2:57 pm were 
> 110% quality control limit for chromium, lead, and selenium applicable to total and dissolved 
samples S57GWDUPOl09, S57MW0010109, S57MW0020109, S57MW0030109, 
S57MW0040109. S57MW0120109, and S57MW0130109, and total sample S57RB0010009. No 
qualification action was required because the results reported for chromium, lead, and selenium in 
these samples were either non-detects, or already qualified for blank contamination. 

The CRDL %R1s run on April 9, 2004 at 1:00 pm, 3:41 pm, and 6:22 pm were > 110% quality 
control limit for chromium applicable to total and dissolved samples S57MW0050109, 
S57MW0060109, S57MW0070109, S57MW0080109, S57MW0090109, S57MW0100109, 
S57MW0110109, S57MW0240109, and S57MW0250109. No qualification action was required 
because the results reported for chromium in these samples were either non-detects, or already 
qualified for blank contamination. 

The CRDL %R1s run on April 9,2004 at 1.00 pm and 3:41 pm were > 110% quality control limit for 
lead and selenium applicable to total and dissolved samples S57MW0070109, S57MW0080109, 
S57MW0090109, S57MW0100109, and S57MW0240109. No qualification action was required 
because the results reported for lead and selenium in these samples were either non-detects, or 
already qualified for blank contamination. 

The CRDL %R's run on April 17, 2004 at 10:18 am and 12:59 pm were > 11 0% quality control 
limit for thallium applicable to total and dissolved samples S57MW0050109, S57MW0060109, 
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S57MW0110109, and S57MW0250109. No qualification action was required because the results 
reported for thallium in these samples were already qualified for blank contamination. 

The CRDL %R run on April 17, 2004 at 10:18 am and 12:59 pm was > 110% quality control limit 
for lead applicable to total and dissolved samples S57MW0050109, S57MW0060109, and 
S57MW0110109. No qualification action was required because the results reported for lead in 
these samples were either non-detects, or already qualified for blank contamination. 

The CRDL %R run on April 20, 2004 at 11:17 am was > 110% quality control limit for lead 
applicable to total and dissolved sample S57MW0250109. No qualification action was required 
because the results reported.for lead in these samples were non-detects. 

The CRDL %R's run on April 7, 2004 at 10:03 am, 12:20 pm, 2:35 pm, and 4:51 pm were > 110% 
quality control limit for beryllium and vanadium applicable to all total and dissolved samples. No 
qualification action was required because the results reported for beryllium and vanadium in these 
samples were either non-detects, or already qualified for blank contamination. 

The Practical Quantitation Limit (PQL) %R's run on April 7. 2004 at 10:33 am were outside quality 
control limits for aluminum, lead, magnesium. and selenium. No qualification action was taken 
based on PQL results. 

The PQL %R's run on April 9, 2004 at 12:53 pm were outside quality control limits for aluminum, 
antimony, lead, magnesium, and selenium. No qualification action was taken based on PQL 
results. 

The PQL %R's run on April 17, 2004 at 10:04 am were outside quality control limits for aluminum. 
antimony, iron, lead, and selenium. No qualification action was taken based on PQL results. 

The PQL %R's run on April 20, 2004 at 1111 1 am were outside quality control limits for aluminum, 
iron, and magnesium. No qualification action was taken based on PQL results. 

The PQL %R's run on April 23, 2004 at 9:55 am were outside quality control limits for mawesium 
and thallium. No qualification action was taken based on PQL results. 

The PQL %R's, run on April 07, 2004 at 9:57 am were outside quality control limits for barium, 
calcium, cobalt, nickel, potassium, and vanadium. No qualification action was taken based on 
PQL results. 

A 5X Dilution was made for lead in total and dissolved sample S57MW0250109. 

A MSD for total organic carbon was not submitted with the original data package. A copy of the 
MSD for total organic carbon was received by the laboratory and included in this data validation 
package. 

A MS and MSD were not performed by the laboratory for alkalinity for laboratory sample ID 
WUO851-10. 

For dissolved sample S57MW0250109, the measured total carbon concentration is significantly 
less than the measured organic carbon. The laboratory states that this is attributed to differences 
between the two sample aliquots (from two different bottles) used in the laboratory to obtain the 
results. The total inorganic carbon result for this sample was reported as 1.0 U mg/L. 

Laboratory Performance: Several analytes were qualified due to calibration noncompliance. 
Several analytes were present in the laboratory methodlpreparation blanks. Alkalinity, total 
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cyanide, nitrate, orthophosphate, and total organic carbon were qualified due to uncertainty near 
the detection limit. 

Other Factors Affecting Data Quality: Arsenic, chromium, cobalt, lead, nickel, selenium, 
vanadium, and zinc were qualified due to ICP interference. Alkalinity, nitrate, nitrite, and 
orthophosphate were qualified due to matrix spike noncompliance. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Review", Region Ill Modifications (April 1993), and the NFESC document entitled 
"Navy IRCDQM" (September 1999). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"1 attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Environmental Scientist 

Tetra Tech NUS 
Joseph A Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

Data Qualifier Key: 

U Value is a nondetect as reported by the laboratory. 

UL - Nondetect is considered biased low as a result of technical noncompliance. 

UR - The data are unusable. (Note: The analyte may or may not be present.) 

B Positive result is considered to be an artifact of blank contamination and should 
not be considered present. 

J Positive result is considered estimated as a result of technical noncompliance. 
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K Positive result is considered biased high as a result of technical noncompliance. 

L Positive result is considered biased low as a result of technical noncompliance. 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: K. TURNBULL DATE: JANUARY 11,2006 

FROM: KELLY CARPER COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOCDiethyl ether 
CTO 007, NDW INDIAN HEAD 
SDG CT0007-1 and CT0007-1 A 

SAMPLES: 21 /Aqueous/ 
541 MW0010109 S41 MW00)0109 S41 MW0040109 
S57G80330109 S57GB0360109 S57MW0010109 
S57MW0020109 S57MW0030109 S57MW0040109 
~ 5 7 ~ ~ 0 . 0 7 0 1 0 9  S57MWO080109 S57MW0090109 
S57MW0100109 S57MWO110109 S57MW0120109 
S57MW0130109 S57MWO220109 S57MW0240109 
S57MWDUP0109 S5TTB0209 S5TTBO109 

Overview 

The sample set for CTO 007, NDW Indian Head, SDGs CT0007-1 and CT0007-1A consists of nineteen 
(19) environmental aqueous samples. (including one field dupl i te  pair S57MWDUP0109/S57MW0030109) 
and two (2) trip blanks. All samples were analyzed for target compound l i t  (TCL) volatile organic 
compounds (VOCs) and dielthyl ether. Analysis for diethyl ether was performed separately because the 
laboratory forgot to add it to the calibration mixture for the full vdatiles analysis. 

The samples were collected by Tetra Tech NUS on September 28, 29, 30, October 3, 4,and 5, 2005 and 
analyzed by Katahdin Analytical Services. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center .(NFESC) Q u a l i  Assurance/Quality Control (QAIQC) criteria using CLP SOW 
OLM04.3 analytical and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
system performance, holding times, GCJMS tuning, initial / continuing calibrations, laboratory method blank 
results, surrogate spikelinternal standard recoveries, blank spike results, MSIMSD results, field duplicate 
precision, compound identification, compound quantitation, and detection limits. 

Areas of concern are listed below; documentation supporting these findings is presented in Appendix C. 
Qualified analytical results are presented in Appendix A Results as reported by the laboratory are presented 
in Appendix B. 

All diethyl ether analyses were performed grossly outside the 14-day turnaround time from sample 
collection to analysis. Positive results were qualified as biased low (L) or estimated (J) and 
nondetects are considered unreliable and were rejected, qualified (UR). 



The following compounds were detected at the maximum concentration in the aqueous method and 
.- trip blanks: 

Maximum Blank 
Compound Concentration Action Level 
Acetone 5 u@- 50 ugk 
Methylene Chloride' 3 u@- 30 ugR 

. 1,2,4-Trichlorobenzene 1 ug/L 5 u@- 

'detected in the trip blank 

An action level of 10X the maximum contaminant concentration was established to evaluate 
laboratory contamination for acetone and methylene chloride. An action level of 5X the maximum 
contaminant concentration was established to evaluate laboratory contamination for 1,2,4- 
trichlorobenzene. Dilution factors and sample aliquots were taken 'into consideration during the 
application of the action level. The affected positive results for acetone and methylene chloride 
were qualified (B). Positive detections of these compounds were not qualified in the trip blanks. 
Methylene chloride and acetone were also detected in the trip blanks 

The continuing calibration Percent Dierence (%D) for acetone wn on instrument GCMSF on 
60/11/05 at 8:36,was greater than 50%. The nondetected result for acetone reported in sample 
S57MW0130109 was qualified as estimated (UJ), no bias could be determined. No actions were 
warranted in the remaining affected -samples as the acetone results were qualified as a result of 
blank contamination and did not warrant further qualification. 

The surrogate Percent Recoveries (%Rs) for 1,2-dichloroethaned4 were high in samples 
S57MW0110109MS, S41 MW0010109RA. S57TB0209, S57MW0120109, SRMW0120109MS. 
and S57MW01201 O9MSD. No actions were warranted in S57MW0110109MS, 
S57MW0120109MS. and S57MW0120109MSD as these are quality control samples. Positive 
and nondetected results in the remaining samples were qualified as estimated, (J) and (UJ), 
respectively. No bias could be determined. 

The surrogate %R for toluene-d8 was high in sample S41MWOO40109. Positive.and nondetected 
results in.this sample were qualified as estimated, (J) and (UJ), respectively. No bias could be 
determined. 

The surrogate %Rs for p-bromoflurobenzene were low in samples WG21614-LCS, WG21614- 
.BLANK, S57GB0360109RA, S57MW0090109DL. S57MW0240109DL, and S57MW0040109DL. 
No actions were warranted in ,WG21614-LCS and WG21614-BLANK as these are quality control 
samples. Only positive results were reported from the remaining samples were qualified as 
estimated. (J). No bias could be determined. 

' The surrogate %Rs for 1,2-dichloroethane-d4 were high in.the dielthyl ether analyses of samples 
S57MW0040109, S57TB0209, and S57MW0120109. The positive results reported in samples 
S57MW0040109 and S57MW0120109 were qualified as estimated, (J). The nondetect reported 
in S57TB0209 was rejected due to the gross holding time noncompliance and did not require 
further qualification. No bias could be determined. 

The surrogate %Rs for all three surrogate compounds were high in the diethyl ether analyses of 
samples S57MW0220109 and S41MW0010109. The positive result reported in sample 
S57MW0220109 was qualified as estimated, (J). The nondetect reported in S41 MW0010109 was 
rejected due to the gross holding time noncompliance and did not require further qualification. No 
bias could be determined. 



Positive results below the reporting limit were qualified as estimated (J) due to uncertainty near the 
detection limit. 

Notes 

The laboratory did not report diethyl ether as requested in the lab scope, hence the laboratory had to 
reanalyze samples for diethyl ether and these analyses were performed grossly outside the holding time and 
reported as an addendum data package. 

The continuing calibration %Ds for dichlorofluoromethane, trichlorofluoromethane, and 1.2,4- 
trichlorobenzene run on instrument GCMS-F at 13:46 on 10/10/05 were greater than 25% but less than 
50%: No actions were warranted as only positive results are affected by this noncompliance and only 
nondetects were reported for these compounds in the affected samples. 

The continuing calibration %Ds for trichlorofluoromethane and 2-butanone run on instrument GCMS-F at 
8:36 on 10/11/05 were greater than 25% but less than 50%. No actions were warranted as only positive 
results are affected by this noncompliance and only nondetects were reported for these compounds in the 
affected samples. 

The continuing calibration %Ds for acetone, 2-butanon&, and 1,2,4-trichlorobenzene run on instrument 
GCMS-F at 830  on 10/12/05 were greater than 25% but less than 50%. Positive acetone results were 
qualified for blank contamination. N o  actions were warranted for the remaining compounds as only 
positive results are affected by this noncompliance and only nondetects were reported for these 
compounds in the affected samples. 

The following TCL VOC samples were diluted: 

Dilution Reason for dilution 
1 Ox Use only the benzene and methyl tert butyl ether results. 
1 Ox Use only the trichloroethene result. 
5x Use only the trichloroethene' result. 
2x Use only the trichloroethene result- 
1 Ox Use only the vinyl chloride, cis-'1.2-dichloroethene, and 

I ,2-dichloroethene (total) results. 
5x Use only the vinyl chloride, cis-1 3-dichloroethene, 

1.2-dichloroethene (total), and trichloroethene results. 
2X Use only the trichloroethene result. 

The following diethyl ether samples were diluted: 

Dilution 
1 oox 
20x 
2x 
2x 
2x 
50x 
2x 

The laboratory named sample S57TB0109 incorrectly. The Form Is and database identify this sample as 
S57TP0109. The Form Is and data base have been corrected by the data reviewer. 



The diethyl ether analysis of sample S57MW0070109 was performed at a Pfold dilution but still was in 
excess of the linear Glibration range. The positive result in this sample was qualified as biased low due 
to the gross holding time exceedence and was not further qualified. 

Executive Summary 

Laboratory Performance: The laboratory forgot to analyze samples for diethyl ether and once they caught 
this oversight and reanalyzed the samples for diethyl ether the reanalysis was performed grossly outside the 
holding time which resulted in rejecting nondetected results for diethyl ether. Methylene chloride, acetone, 
and 1,2,4-trichlorobenzene were detected in the laboratory blanks. Qualifications were made based on 
noncompliant surrogate recoveries in several samples. 

Other Factors Affecting Data Quality: Methylene chloride and acetone was detected in the trip blank. 

The data for these analyses were reviewed with reference to Region Ill modifications to U.S. EPA National 
Functional Guidelines for Data Validation (9194) and the NFESC guidelines entitled Navy IRCDQM (Sept. 
1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Kelly Carper 
ChemistIData Validator 

ad+,(4 
Tetra Tech NUS 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 
Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratoly 
Appendix C - Support Documentation 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: K. TURNBULL DATE: JANUARY 11,2006 

FROM: KELLY CARPER COPIES: DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOCIDiethyl ether 
CTO 007, NDW INDIAN HEAD 
SDG CT0007-2 and GT0007-2A 

SAMPLES: 21IAqueousl 
541 MW0020109 S57GB0350109 S57GBDUPO109 
S57MW0050109 SWMW0060109 S57MW0230109 
S57MW0250109 S57MWO260109 S57MW0270109 
S57MW0280109 S57MW0290109 S57MW0320109 
S57MWO330109 S57MW0330109 S57MW0350109 
S57MW0360109 S57MW0370109 S57MW DUPO209 
S57MWDUP0309 S57TB0309 S5TTB0409 

Overview 

The sample set for CTO 007, NDW Indian Head, SDGs CT0007-2 and CT0007-2A consists of nineteen 
(19) environmental aqueous samples (including 3 field duplicate pairs S57GBDUPO1091S57GB0350109, 
S57MWDUP0209IS57MW0250109, and SWMWDUP0309/S57MW0270109) and two (2) tiip blanks. All 
samples were analyzed for target compound list (TCL) volatile organic compounds (VOCs) and dielthyl ether. 
Analysis for diethyl ether was performed separately because the laboratory forgot to add it to the calibration 
mixture for the full volatiles analysis. 

The samples were collected by Tetra Tech NUS on October 5, 6,7, and 11, 2005 and analyzed by Katahdin 
Analytical Services. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality AssuranceIQuality Control (QAIQC) criteria using CLP SOW OLM04.3 analytical 
and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
system performance, holding times, GCIMS tuning, initial I continuing calibrations, laboratory method blank 
results, surrogate spikelinternal standard recoveries, blank spike results, MSIMSD results, field duplicate 
precision, compound identification, compound quantitation, and detection limits. 

Areas of concern are listed below; documentation supporting these findings is presented in. Appendix C. 
Qualified analytical results are presented in Appendix A. Results as reported by the laboratory are presented 
in Appendix B. 

All diethyl ether analyses were performed grossly outside the 14-day turnaround time from sample 
collection to analysis. Positive results were qualified as biased low (L) and nondetects are 
considered unreliable and were rejected, qualified (UR). 



Minor - 
The following compounds were detected at the maximum concentration in the aqueous method and 
trip blanks: 

Maximum Blank 
Com~ound Concentration Action Level 
Acetone 5 u@ 50 ugR 
Methylene Chloride 2 ug/L 20 ug/L 

An action level of 10X the maximum contaminant concentration was established to evaluate 
laboratory contamination for acetone and methylene chloride. Dilution factors and sample 
aliquots were taken into consideration during the application of the action level. The 'affected 
positive results for acetone and methylene chloride were qualified (B). Positive detections of 
these compounds were not qualified in the trip blanks. Methylene chloride was also detected in 
the trip blanks. Additionally trimethylsilanol was detected as a tentatively identified compound in 
some samples. This compound is an artifact and should not be used. 

The surrogate Percent Recoveries (%Rs) for 1,2-dichloroethane-d4 and toluene-d8 were high in 
sample S57MW0250109. The sample was reanalyzed at a dilution due to high concentrations of 
vinyl chloride, cis-l,2-dichloroethene, and l,2-dichloroethene (total). The surrogate recoveries in 
the dilution were compliant. Only results for vinyl chloride cis-1,2dichloroethene, and 1.2- 
dichloroethene (total) were used from the dilution analysis. The original analysis was used in the 
validation of this SDG for the remaining compounds. Positive and nondetected results in this 
sample were qualified as estimated, (J) and (UJ), respectively. No bias could be determined. 

The surogate %R for toluene-d8 was low in the diethyl ether analysis of sample S57MW0250109. 
The positive result in this sample was qualified as biased low, (L) as a result of this low recovery 
and gross holding time exceedence. 

The surrogate %Rs for 1,2-dichloroethaned4 were high in samples S57MWDUP0209, 
S57MW0060109, S57MW0050109RA. S57GB0350109, S57GBDUP0109, S57MW0360109. 
S57MW0330109, ~ 5 7 ~ ~ 0 2 3 0 1 0 9 ,  S57MW0290109. S57MW0280109, S57MW0260109, and 
S5iTB0309. Samples S57MWDUP0209, ~ 5 7 ~ ~ 0 0 5 0 1 0 9 ,  S57MW0060109, S57680350109, 
S57GBDUP0109, and ~ 5 7 ~ ~ 0 2 3 0 1 0 9  were reanalyzed at a dilution due to high concentrations 
of various combinations of target compounds. The surrogate recoveries in the dilution analyses 
were compliant. Only results for targetcompounds that exceeded the linear calibration range in 
the original analysis were reportedlused in validation from the dilution analysis. The original 
analyses of the remaining compounds were used in the validation of this SDG. Positive and 
nondetected results in these samples were qualified as estimated, (J) and (UJ), respectively. No 
bias could be determined. 

Positive results below the reporting limit were qualified as estimated (J) due to uncertainty near the 
- detection limit. 

The laboratory did not report diethyl ether as requested in the lab scope, hence the laboratoty had to 
reanalyze samples for diethyl ether and these analyses were performed grossly outside the holding time and 
reported as an addendum data package. 



The continuing calibration Percent Differences (%Ds) for dichlorofluoromethane, trichlorofluoromethane, 
and 1,2,4-trichlorobenzene run on iristrument GCMS-F at 13:46 on 10/10/05 were greater than 25% but 
less than 50%. No actions were warranted as only positive results are affected by this noncompliance and 
only nondetects were reported for these compounds in the affected samples. 

The continuing calibration %Ds for trichlorofluoromethane and 2-butanone run on instrument GCMS-F at 
8:36 on 1011 1/05 were greater than 25%- but less than 50%. No actions were warranted as only positive 
results are affected by this noncompliance and only nondetects were reported for these compounds in the 
affected samples. Additionally the %D for acetone was in excess of 50% but no action was warranted as 
all acetone results were qualified as a result of blank contamination and did not require further 
qualification. 

The continuing calibration %Ds for acetone, 2-butanone, and 1,2,4-trichlorobenzene run on instrument 
GCMS-F at 8:10 on 10/12/05 were greater than 25% but less than 50%. Positive acetone results were 
qualified for blank contamination. No actions were warranted for the remaining compounds as only 
positive results are affected by this noncompliance and only nondetects were reported for these 
compounds in the affected,samples. 

The surrogate %R for p-bromofluorobenzene was low in the diethyl ether analysis of sample S57TB0409. 
Additionally the surrogate %Rs for toluene-d8 and p-bromofluorobenzene in sample S57MW0230109 
were low. The nondetected results reported for these samples were rejeeted due to gross holding time 
noncompliances and were not further qualified. 

The following samples were diluted: 

Sample Dilution Reason for dilution 
S57MW0250109 200x Use only the vinyl chloride, cis-1.2-dichloroethene, and 

1,2dichloroethene (total) results. 
S57MW DUP0209 200x Use only the vinyl chloride, cis-l,2-dichloroethene, and 

1,2dichloroethene (total) results. 
S57MW0050109 5x Use only the trichloroethene result. 
S57MW0060109 5x Use only the trichloroethene result. 
S57GBO350109 250x Use only the vinyl chloride, trans-1 ,Zdichloroethene, cis- 

1,2-dichloroethene, 1,2-dichloroethene (total), and 
trichloroethene results. 

S57GBDUP0109 250x Use only the vinyl chloride, trans-1.2-dichloroethene, cis- 
1,2-dichloroethene, 1,2-dichloroethene (total), and 
trichloroethene results. 

S57MW0230109 1 OOX Use only the benzene and methyl tert butyt ether results. 

The dielthyl ether samples S57GB0350109 and D57GBDUP0109 were diluted 500-fold. No undiluted data 
is presented for th&e samples. It should be noted that the undiluted volatiles analysis did not report any 
ethersas tentatively identified compounds. 

The relative percent difference for acetone in the field duplicate pair S57MW0270109/S57MWDUP0309 
was in excess of the 30% quality control limit. No actions were necessary as these results were reported 
at concentrations below the contract required quantitation limit and acetone was also qualified for blank 
contamination. 

The relative percent differences for acetone and methylene chloride in the field duplicate pair 
S57GB0350109/S57GBDUP0109 were in excess of the 30% quality control limit. No actions were 
necessary as acetone results were reported at concentrations below the contract required quantitation 
limit and both acetone and rnethylene chloride were qualified for blank contamination. 



Executive Summary 

Laboratory Performance: The laboratory forgot to analye samples for diethyl ether and once they caught 
this oversight and reanalyzed the samples for diethyl ether the renaalysis was performed grossly outside the 
holding time which resulted in rejecting nondetected results for diethyl ether. Methylene chloride and acetone 
were detected in the laboratory blanks. Qualifications were made based on surrogate recovery 
noncompliances in several samples. 

Other Factors Affecting Data Quality: Methylene chloride was detected in the trip blank. 

The data for the~e analyses were reviewed with reference to Region Ill modifications to U.S. EPA National 
Functional Guidelines for Data Validation (9194) and the NFESC guidelines entitled Navy IRCDQM (Sept. 
1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I -attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Kelly Carper 
ChemistlData Validator 

22Le-pR!/+ 
Tetra Tech NUS 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 
Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



1 ~ 1  Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: K. TURNBULL DATE: JANUARY 9,2006 

FROM: KELLY CARPER COPIES: . DV FILE 

SUBJECT: ORGANIC DATA VALIDATION- VOCIDiethyl ether 
CTO 007, NDW INDIAN HEAD 
SDG CT0007-3 and CT0007-3A 

SAMPLES: 8/Aqueous/ 
S57FB0109 S57FB0209 S57MW0020109 
S57MW0300109 S57MW0310109 S57MW0340109 
S57MW DUP0409 S57RB0109 . 

Overview 

The sample set for CTO 007, NDW Indian Head, SDGs CT0007-3 and CT0007-3A consists of f i e  (5) 
environmental aqueous samples (including one field duplicate pair S57MWDUP0409lS57MW0310109), two 
(2) field blanks, and one (1) rinsate blank. All samples were analyzed for target compound list (TCL) volatile 
organic compounds (VOCs) and dielthyl ether. Analysis for diethyl ether was performed separately because 
the laboratory forgot to add it to the calibration mixture for the full volatiles analysis. 

The samples were collected by Tetra Tech NUS on October 12 and 13. 2005 and analyzed by Katahdin 
Analytical services. All analyses were conducted in accordance with Naval Facilities Engineering Service 
Center (NFESC) Quality AssuranceIQuality Control (QAIQC) criteria using CLP SOW OLM04.3 analytical 
and reporting protocols. 

The findings in this report are based upon a general review of all available data including: data completeness, 
system performance, holding times. GCIMS tuning, initial 1 continuing calibrations, laboratory method blank 
results, surrogate spikelintemal standard recoveries, blank spike results, MSMSD results, field duplicate 
precision, compound identification, compound quantitation, and detection limits. . . 

.Areas of concern are listed below; documentation supporting these findings is presented in Appendix C. 
Qualified analytical results are presented in Appendix A. Results as reported by the laboratory are presented 
in Appendix B. 

All diethyl ether analyses were performed grossly outside the 14-day turnaround time from sample 
. collection to analysis. Positive results were qualified as biased low (L) and nondetects are 

considered unreliable-and were rejected, qualified (UR). 

Minor 

Positive results below the reporting limit were qualified as estimated (J) due to uncertainty near the 
detection limit. 



Notes 

The following compound was detected.at the maximum concentration in the aqueous method blank: 

Maximum Blank 
Cornmund Concentration Action Level 
Methylene Chloride 2 u@ 20 ugk 

An action level of 10X the maximum contaminant concentration was established to evaluate laboratory 
contamination for methylene chloride. No actions were taken as no positive results were reported for 
methylene chloride in environmental samples. 

Bromodichloromethane (7 ug/L), brornoform (9 ug/L), chlorodibromomethane (12 ug/L), chloroform (2 
ugIL), 2-butanone (7 ug/L), and acetone (34 ugR) were detected at these maximum concentrations in the 
field blanks. No actions were taken based on field blank contamination. 

Acetone (30 ugh-) and 2-butanone (6 ug/L) were detected in the rinsate blank. No actions were taken 
based on rinsate blank contamination. 

The laboratory did- not report diethyl ether as requested in the lab scope, hence the laboratory had to 
reanalyze samples for diethyl ether and these analyses were performed grossly outside the holding time and 
reported as an addendum data package. 

The surrogate Percent Recovery (%Rs) for toluene-d8 were high in the dietthyl ether analyses of samples 
WG23188-BLANK and S57MW0300109. The nondetects reported in these samples were rejected due to 
the gross holding time noncompliance and did not require further qualification. No bias could be 
determined. 

The surrogate %R for p-bromoflurobenzene was low in the dielthyl ether analyses of sample S57FB0209. 
The nondetect reported in this sample was rejected due to the gross holding time noncompliance and did 
not require further qualification. No bias could be determined. 

The diethyl ether analysis of sample S57MW0020109 was performed at a ?-fold dilution but still was in 
excess of the linear calibration range. The positive result in this sample was qualified as biased low due 
to the gross holding time exceedence and was not further qualified. 

Executive Summary 

Laboratory Performance: The laboratory forgot to analyze samples for diethyl ether and once they caught 
this oversight and reanalyzed the samples for diethyl ether the renaalysis was performed grossly outside the 
holding time which resulted in rejecting nondetected results for diethyl ether. Methylene chloride was 
detected in the laboratory blank. 

Other- Factors Affecting Data Quality: Bromodichlorornethane. bromoform, chlorodibromomethane, 
chloroform, 2-butanone, and acetone were detected at these maximum concentrations in the field blanks. 



The data for these analyses were reviewed with reference to Region Ill modifications to U.S. EPA National 
Functional Guidelines for Data Validation (9194) and the NFESC guidelines entitled Navy IRCDQM (Sept. 
1999). The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Tetra ~ec t - f~ f l s  / 
Kelly Carper 
ChemistIData Validator 

Joseph A. Sarnchuck 
Quality Assurance Officer 

Attachments: 
Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratoj 
Appendix C - Suppori Documentation 



APPENDIX D 

AQUIFER TEST MEASUREMENTS AND CALCULATIONS 

































































































































































































































































































































































































































































SECTION 2 

TESTING EQUIPMENT AND PROCEDURES 

2.1 INTRODUCTION 

The CPT was originally developed for use in soft soil. Over the years, cone and push 

system designs have evolved to the point where they can now be used in strong cemented soils 

and even soft rock. ARA's penetrometer consists of an instrumented probe that is forced into the 

ground using a hydraulic load frame mounted on a heavy truck with the weight of the truck 

providing the necessary reaction mass. The probe has a conical tip and a friction sleeve that 

independently measures vertical resistance beneath the tip as well as frictional resistance on the 

side of the probe as a function of depth. Figure 2.1 presents ARA's piezo-cone penetrometer. A 

pressure transducer in the cone is used to measure the pore water pressure as the probe is pushed 

into the ground (P-CPT). A schematic of the piezo-cone penetrometer with dimensions is found 

in Figure 2.2. 

2.2 PIEZO-ELECTRIC CONE PENETROMETER EQUIPMENT 

2.2.1 Equipment 

The P-CPTYs were conducted using the ARA penetrometer truck. The penetrometer 

equipment is mounted inside a van body attached to a ten-wheel truck chassis with a diesel 

engine. Ballast in the form of weights can be added to the truck to achieve an overall push 

capacity of 60,000 lbs. Penetration force is supplied by a pair of large hydraulic cylinders bolted 

to the truck frame. 

A 1 5-cm2 penetrometer probe (which has 1.73-inch diameter, 60" conical tip, and a 1.73- 

inch diameter by 6.5-inch long friction sleeve) was used on this project (Figure 2.1 and 2.2). 

This probe size is in conformance with ASTM D 5778 (Ref. 1). The shoulder between the base 

of the tip and the porous filter measures 0.185 inches. The penetrometer is advanced vertically 

into the soil at a constant rate of 48 incheslminute (2 cdsecond), although this rate must 

sometimes be reduced as hard layers are encountered. 

The piezo-electric cone penetrometer test (P-CPT) was conducted in accordance with 

ASTM D 5778 (Ref. 1). As shown in Figure 2.1, the piezo-cone probe senses the pore pressure 



immediately behind the tip. ARA chose to locate the sensing element behind the tip since the 

filter is protected from the direct thrust of the penetrometer and the measured pore pressure can 

be used to correct the tip resistance data, as recommended by Robertson and 'Campanella (Ref. 

2). Furthermore, this is the standard location as specified by ASTM 5778-95. 

Inside the probe, two load cells independently measure the vertical resistance against the 

conical tip and the side friction along the sleeve. Each load cell is a cylinder of uniform cross 

section instrumented with four strain gages in a full-bridge circuit. The forces are sensed by the 

load cells and the data are transmitted from the probe assembly via a cable running through the 

push rods. The analog data are digitized, recorded, and plotted by computer in the penetrometer 

truck. A set of data is normally recorded each second, for a minimum resolution of about one 

data point every 0.8 inch of cone advance. The depth of penetration is measured using a string 

potentiometer mounted on the push frame. 

Electronic data acquisition equipment for the cone penetrometer consists of a computer 

and signal conditioners. Analog signals are transmitted from the probe to the signal conditioners 

where the CPT data are amplified and filtered at 1 Hz. Once amplified, the analog signals are 

transmitted to a high-speed analog-to-digital converter board, where the signals are digitized; 

usually at the rate of one sample per second for the penetration data. The digital data are then 

read into memory and written to the internal hard disk for future processing. Upon completion of 

the test the penetration data are plotted. The digital data are sent to ARA's New England 

Division in South Royalton, Vermont, for analysis and preparation of report plots. 

2.2.2 Saturation of the Piezo-Cone 

Penetration pore pressures are measured with a pressure transducer located behind the tip 

in the lower end of the probe. Water pressures in the soil are sensed through a 250 micro-inch 

porous polyethylene filter that is 0.25-inch high and 0.202-inch thick. The pressure transducer is 

connected to the porous filter through a pressure port as shown in Figure 2.1. The pressure port 

and the filter are filled with de-aired high viscosity silicone oil. 

In order for the pressure transducer to respond rapidly and correctly to changing pore 

pressures during the penetration, the filter and pressure port must be saturated with oil upon 



assembly of the probe. A vacuum pump is used to de-air the silicone oil before use and also to 

saturate the porous filters with oil. The probe is assembled with the pressure transducer facing 

upwards. The cavity above the pressure transducer is then filled with de-aired oil. A previously 

saturated filter is then placed on a tip and oil is poured over the threads of the tip. When the cone 

tip is screwed into place, excess oil is ejected through the pressure port and filter, thereby forcing 

out any trapped air. The high viscosity of the silicone oil coupled with the small pore space in 

the filter prevents the loss of saturation as the cone is pushed through dry soils. Saturation of the 

cone can be verified with a calibration check at the completion of the penetration. Extensive 

field experience has proven the reliability of this technique. 

2.2.3 Field Calibrations 

Many factors can effectively change the calibration factors used to convert the raw 

instrument readouts, measured in volts, to units of force or pressure. As a quality control 

measure, as well as a check for instrument damage, the load cells and the pressure transducer are 

routinely calibrated. Calibrations are completed with the probe ready to insert into the ground so 

that any factor affecting any component of the instrumentation system will be included and 

detected during the calibration. 

The tip and sleeve load cells are calibrated with the conical tip and friction sleeve in place 

on the probe. For each calibration, the probe is placed in the push fiame and loaded onto a 

precision reference load cell. The reference load cell is calibrated annually in ARA's laboratory 

against instruments traceable to NIST standards. To calibrate the pore pressure transducer, the 

saturated probe is inserted into a pressure chamber with air pressure supplied by the compressor 

on the truck. The reference transducer in the pressure chamber is also calibrated annually against 

an MST traceable instrument. Additionally, the linear displacement transducer used to measure 

the depth of penetration, is periodically checked against a tape measure. All records of device 

and load cell calibrations are located at ARA's New England Division. 

Each instrument is calibrated using a specially developed computer code that displays the 

output from the reference device and the probe instrument in graphical form. During the 

calibration procedure, the operator checks for linearity and repeatability in the instrument output. 

At the completion of each calibration, this code computes the needed calibration factors using a 



linear regression algorithm. At a minimum, each probe instrument is calibrated at the beginning 

of each day of field-testing. Furthermore, the pressure transducer is recalibrated each time the 

porous filter is changed and the cone re-saturated with silicone oil. Calibrations are also 

performed to verify the operation of any instrument if damage is suspected. 

2.2.4 Numerical Editing of the Penetration Data 

Any time that the cone penetrometer is stopped or pulled back during a test, misleading 

data can result. For instance, when the probe is stopped to add the next push rod section, or 

when a pore pressure dissipation test is run, excess pore pressure will dissipate towards the 

hydrostatic pore pressure. When the penetration is resumed, the pore pressure rises very quickly 

to the pressure experienced prior to the pause in the test. In addition, the probe is sometimes 

pulled back and cycled up and down at intervals in deep holes to reduce soil friction on the push 

rods. This results in erroneous tip stress data when the cone is advanced in the previously 

penetrated hole. 

To eliminate this misleading data from the penetration profile, the data is numerically 

edited before it is plotted or used in further analysis. Each time the penetration is paused or 

retracted, as apparent from the depth data, the penetration data is not plotted. Plotting of 

successive data is resumed only after the tip is fully re-engaged in the soil by one tip length of 

new penetration. In addition, each time the probe stops, the previous 0.5 inch of penetration data 

is filtered out. This filter is required to remove data that was recorded while the operator was in 

the process of stopping the probe. This algorithm also eliminates any data acquired at the ground 

surface before the tip has been completely inserted into the ground. The sleeve data is treated in 

a similar manner, resulting in the first data point occurring below the ground surface, as can be 

seen in the sleeve profile presented in Figure 2.3. These procedures ensure that all of the 

penetration data that is plotted and used for analysis was acquired with the probe advancing fully 

into undisturbed soil. 
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Figure 2.1 ARA's cone penetrometer 



Figure 2.2 Schematic of cone penetrometer with dimensions 
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SECTION 3 

DATA ANALYSIS TECHNIQUES 

3.1 OVERVIEW 

Presented in this section is a description of analysis techniques used to determine 

engineering parameters. The methods used to determine the soil type information from the CPT 

data are also discussed. 

3.2 LOCATION OF THE SITE WATER TABLE 

Generally, the static water table at a given site can be identified from the penetration pore 

pressures, since it will be equal to the hydrostatic pore pressure in freely draining soil layers. 

When no such layers are present, pore pressure dissipation tests can be performed to determine 

hydrostatic pressures. This information was used in the soil classification routines for the 

calculation of effective stress of the soil materials. A saturated unit weight of 120 pounds per 

cubic foot was assumed for all calculations. For the NSWC Indian Head site, depth to 

groundwater was determined from nearby monitoring wells. Table 1 lists depth to groundwater 

at most locations. 

3.3 PORE PRESSURE CORRECTION OF TIP STRESS 

Cone penetrometers, by necessity, must have a joint between the tip and sleeve. Pore 

pressure acting behind the tip decreases the total tip resistance that would be measured if the 

penetrometer was without joints. The influence of pore pressure in these joints is compensated 

for by using the net area concept (Ref. 2). The corrected tip resistance is given by: 

where: q, = corrected tip resistance (psi) 
q, = measured tip resistance (psi) 
u = penetration pore pressure measured behind the tip (psi) 
A = net area behind the tip not subjected to the pore pressure (1.95 in2) 
AT = projected area of the tip (2.405 in2). 

Hence, for the ARA cone design, the tip resistance is corrected as: 
q, = q, + ~(0.189) 



Laboratory calibrations have verified Equation 3.2 for ARA's piezo-cone design. 

A joint also exists behind the top of the sleeve (see Figure 2.1). However, since the 

sleeve is designed to have the same cross sectional area on both ends, the pore pressures acting 

on the sleeve cancel out. Laboratory tests have verified that the sleeve is not subjected to 

unequal end area effects. Thus, no correction for pore pressure is needed for the sleeve friction 

data. The net effect of applying the pore pressure correction is to increase the tip resistance. 

Generally, this correction is only significant when the measured tip resistance is very low. 

3.4 SOIL BEHAVIOR TYPE 

The tip resistance, friction ratio, and pore pressure values from CPT profiles can be used 

to determine a soil stratigraphy profile. Plots of normalized tip resistance versus friction ratio 

and normalized tip resistance versus penetration pore pressure can be used to determine Soil 

Behavior Type, SBT, as a function of depth. Both methods of soil description are based on 

empirical charts developed by Robertson and Campanella (Ref. 2). The fnction ratio based 

routines were selected for initial layering for this project, due to the variability in soil. All 

locations were processed using this routine to compare to the boring logs provided. The friction 

ratio SBT is determined from the chart in Figure 3.1 using the normalized corrected tip stress, q ,  

and the normalized friction ratio,&. 

The normalized tip resistance is defined as: 

- q~ - Ova 
~ N T  - 

0;0 

The normalized friction ratio is defined as: 

where: f, = sleeve friction 
q, = corrected tip resistance 
oVo = total overburden stress 
 IT'"^ = effective overburden stress 

The intersection point of the q, and&, values normally falls in a classification zone. The 

zone number corresponds to a soil behavior type (SBT) as shown in Figure 3.1. At some depths, 

the CPT data will fall outside of the range of the chart. When this occurs, no data is plotted and a 

break is seen in the SBT profile. This occasionally occurs at the top of a penetration as the 



effective vertical stress is very small and produces normalized cone resistances greater than 

1000. 

The classification profiles can be very detailed due to the high spatial resolution afforded 

by collecting one sample every 2 cm (0.8 in) for CPT profiles. Frequently significant variability 

in soil types over small changes in elevation can be observed in the profiles. To provide a 

simplified soil stratigraphy for comparison to standard boring logs, a layering and generalized 

classification system was implemented. Layer thicknesses are determined based on the 

variability of the SBT profile. The layer sequence begins at the ground surface and layer 

thicknesses are determined based upon changes in the standard deviation of the SBT number. 

Whenever an additional 6-inch increment deviates from the previous increment, a new layer is 

started, otherwise, this material is added to the layer above and the next 6-inch section is 

evaluated. The soil type for the layer is determined by the mean value for the complete layer. 

The soil classification chart and SBT descriptors were compared to the respective boring 

logs. Initial comparisons indicated that the empirical correlations could accurately delineate the 

underlying soils. Table 3.1 lists CPT locations and the correlating boring logs used in the 

comparison. 

Table 3 
Date of 

CPT Sounding 
28 Aug 01 
29 Aug 01 
29 Aug 01 

3.5 CORRELATION OF CPT-04 TO BORING LOG S57SB32 

1 CPT Locations and Correspondin? Borinp Locations 

Test location CPT-04 was located approximately 40 feet from boring location S57SB32 

as indicated on Figure 1.1. The soil classification correlation described in section 3.4 and 

illustrated on Figure 3.1 was used to generate the soil classification profile presented on Figure 

2.3 and all locations completed at this site. 

CPT 
Location 
CPT-04 
CPT-05 
CPT-09 

Maximum Depth 
of Penetration (ft) 

21.7 
20.5 
55.3 

Corresponding Boring 
Log I.D. 

S57SB32 
S57MW022 
S57SB0331MW023 



Beneath the top soil, the cone penetrometer encountered very stiff over consolidated 

material in the first 6 to 7 feet of penetration followed by a 2 foot layer of gravely sand as evident 

by the extremely high tip stresses and friction ratio values of 1%. Accordingly, at boring 

location S57SB32, sand and gravel was observed from the ground surface to a depth of 6.5 feet 

below ground surface (bgs). Below 6.5 feet bgs at this boing location, finer silts and clays, and 

clay with trace silts were observed that extended to a final boring depth of 20 feet bgs. Similarly, 

the cone penetrometer identified the soils as predominantly clay from 8 feet to 20 feet bgs as 

indicated by the significant decrease in tip stress and increase in pore pressure. The increase in 

friction ratio also confirms the presences of finer, less permeable material. A clayey silt lens 

(less than 1 ft thick) is encountered at 16.5 feet bgs a s  evident by the very low tip stress and 

sleeve friction. Sounding refusal occurred as the probe encountered a more resistant sand layer. 



CPT Soil Classification Legend 

Zone Q(N Description 

Sensitive, Fine Grained 

Organic Soils-Peats 

Clays-Clay to Silty Clay 

Silt Mixtures-Clayey Silt to Silty Clay 

Sand Mixtures-Silty Sand to Sandy Silt 

Sands-Clean Sand to Silty Sand 

Gravelly Sand to Sand 

Very Stiff Sand to Clayey Sand ' 

Very Stii, Fine Grained 

Normalized Friction Ratio 
Classification Chart 

(') Heavily Overconsolidated or Cemented 
FRlCnON RATIO, f, ~ 1 0 0 %  
NORMALIZED F- 

(Ref. Robertson, 1990) 

Coefficient of permeability (cmls) 

Zone 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Description 
Sensitive Fines 

Organic Soils-Peats 
Clays 

Silt Mixtures 
Sand Mixtures 

Sands 
Gravelly Sands 
Very Stiff Sands 
Very Stiff Fines 

Permeability 
1 04 
104 
1 0-7 
1 0-6 
1 o4 
lo-* 
lo-' 
10-5 
10" 

Applied Research Associates, Inc., South Royalton, Vermont 05068 
(802) 763-8348, cpt@ara.com, http://www.ara.com 

Figure 3.1 Soil classification chart 
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APPENDIX G 

PRELIMINARY REMEDIATION GOALS 



PRELIMINARY REMEDIATION GOAL FOR CHILD RESIDENT - ETHYL ETHER IN GROUNDWATER 

The PRGs for COCs other than ether ethyl are based on MCLs. There is no MCL for ethyl ether; 

therefore, a risk-based value needs to be calculated. The HI contribution based on the MCLs is 

calculated first. The PRG for ethyl ether is then calculated based on the remaining available HI, 

assuming a target HI of 1.0 for all COCs, including ethyl ether. 

The HI contribution from the PRGs (i.e., MCLs) for COCs other than ethyl ether is calculated as follows: 

PRG HI = 
EPC HI x PRG 

EPC 

EPC = Exposure Point Concentration (RI Report Table 9-1 3) 

EPC HI = HI for child resident from EPC (RI Report Table 9.13 in Appendix K) 

PRG = Preliminary Remediation Goal (FS Report Table 2-4) 

The PRG HI was not calculated for chloroform because the maximum concentration (1.3 pg/L) is less 

than the MCL (80 pgIL), and the EPC HI was negligible (0.0088). The PRG HI was not calculated for 

vinyl chloride in the RI because there is no toxicity data available. 

COC 
cis-l,2-Dichloroethene 

1 ,l -Dichloroethene 

Trichloroethene 

Vinyl chloride 

During the RI risk assessment, tetrachloroethene was identified as a COC because the EPC based on RI 

data (5.41 pg/L) was greater than the MCL (5 pg/L); however, there was no unacceptable risk based on 

the RI human health risk assessment. The maximum concentration of tetrachloroethene was 3 pg/L 

based on the 2005 data. Therefore, tetrachloroethene is no longer a COC. 

Trans-l,2-dichloroethene was not identified as a COPC during the RI human health risk assessment 

because the EPC (3.9 pg/L) was less than the screening level (1 1 pg/L), which was based on one-tenth of 

the EPA Region 3 tap water RBC and would result in a small HI (estimated at 0.04 based on direct 

comparison to the RBC). However, based on the 2005 data, the maximum concentration (1 60 pg/L) was 

EPC HI 

3.6 

0.22 

7.3 

NC 

Total 0.59 

EPC (C19/L) 
528 

29 

61 2 

85 

Ethyl ether 

PRG (IJglL) 
70 

7 

5 

2 

1.3 

PRG HI 
0.48 

0.05 

0.06 

NC 

3,950 0.41 



greater than the screening level and the MCL (100 pg/L). Trans-l,2-dichloroethene was not included in 

this evaluation because it was only detected at two locations at concentrations of 6 and 160 pg/L 

For a Target HI = 0.41 for ethyl ether: 

EPC x PRG HI 3,950 x 0.41 
PRG = - - = 1,246 pg/L 

EPC HI 1.3 



CHECK INCREMENTAL CANCER RISK (ICR) FOR GROUNDWATER PRGs 

The ICR contribution from each PRG is calculated as follows: 

PRG ICR = 
EPC ICR x PRG 

EPC 

EPC = Exposure Point Concentration (RI Report Table 9-13) 

EPC ICR = ICR for Child Resident at EPC (RI Report Table 9.13 in Appendix K) 

PRG = Preliminary Remediation Goal (FS Report Table 2-4) 

The ICR was not calculated for cis-l,2-dichloroethene, trans-l,2-dichloroethene or ethyl ether because no 

cancer toxicity data are available. 

The total ICR for the groundwater COCs (5.5E-05) is within the EPA target risk range. Therefore, the 

PRGs are protective of human health. 

PRG ICR 

NC 

2.9E-05 

NC 

NC 

3.9E-07 

2.6E-05 

Total 5.5E-05 

PRG (ClgIL) 
70 

7 

1.094 

100 

5 

2 

EPC (ClgIL) 
528 

29 

3,950 

NC 

61 2 

85 

COC 

cis-l,2-Dichloroethene 

1 ,l -Dichloroethene 

Ethyl ether 

trans-l,2-Dichloroethene 

Trichloroethene 

Vinyl chloride 

EPC ICR 

NC 

1.2E-04 

NC 

NC 

4.8E-05 

1.1 E-03 
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H.l MONITORED NATURAL AlTENUATION 



APPENDIX H.1 

SCREENING FOR NATURAL ATTENUATION OF CHLORINATED VOLATILE 

ORGANIC COMPOUNDS 

Groundwater samples were analyzed for the parameters listed on Table H-1. In accordance to a United 

States Environmental Protection Agency (EPA) protocol summarized on that table (EPA, 1998), analytical 

results for these parameters can provide an indication of how favorable, or unfavorable, conditions are in 

the contaminated groundwater for the natural attenuation of chlorinated volatile organic compounds 

(VOCs), particularly tetrachloroethene (PCE) and trichloroethene (TCE) that are the main chemicals of 

concern (COCs) for the Site 57 groundwater. 

Table H-2 provides a summary of the natural attenuation parameters analytical results measured during 

the August 2001 sampling for a total of 23 Site 57 wells, including 4 upgradientlbackground wells 

(MW012, MW013, TW014, and TW015), 11 saurce areas wells (MW001 to MW004, MW007, MW008, 

MWOII, and TWO17 to TW019), 5 mid-plume wells (MW005, MW006, MW009, MW010, and MW023), 

and 3 downgradient wells (MW020, TW021, and MW022). 

Table H-3 provides a summary of the natural attenuation scoring. In this table, each analytical result 

listed in Table H-2 for the source areas, mid-plume, and downgradient wells was assigned a positive, 

negative, or neutral (0) numerical score in accordance with the previously-mentioned EPA protocol to 

denote if it represents conditions which are favorable, unfavorable, or indifferent to the degradation of 

chlorinated VOCs through natural attenuation. As can be seen from Table H-3, total scores for each 

sampling location ranged from 0 in one mid-plume well (MW023) to 21 in one downgradient well 

(MW022). The site-wide average score for the 19 contaminated wells was 7.3, with average area scores 

of 7.3 for the source area wells, 5.6 for the mid-plume wells, and 9.0 for the downgradient wells. 

It should be noted that the scoring was relatively liberal because most of the points were consistently 

awarded for such parameters as the absence (<20 rng/L) of sulfates, the presence (>1 mg/L) of sulfides, 

and the mild (>20°C) groundwater temperature. While these three parameters are indeed favorable to 

the natural attenuation of chlorinated VOCs, they are generally not considered as significant as the 

absence of dissolved oxygen (DO), the presence of ferrous iron, a negative oxidation/reduction potential 

(ORP), or the presence of gases such as methane, ethane or ethene. In particular, the DO concentration 

was relatively high at all but one of the sampling locations, averaging 4.06 mg/L through the entire site. 

This should fairly much impede anaerobic dechlorination that is typically the most important pathway for 

natural attenuation of chlorinated VOCs 



Total scores for each sampling location were then interpreted in accordance with the following table 

(EPA, 1998) to determine whether or not overall groundwater conditions in the vicinity of that location are 

favorable to natural attenuation of chlorinated VOCs: 

Accordingly, it can be concluded that, with the exception of one downgradient location (MW022), 

conditions in the Site 57 groundwater are not favorable to the natural attenuation of chlorinated VOCs. 

Total Score 

0 to 5 

6 to 14 

15 to 20 

20 or more 

However, this does not necessarily mean that conditions are unfavorable to the natural attenuation of 

other site COCs which do not depend on a reductive dechlorination pathway. In particular, the presence 

of significant DO concentrations which is unfavorable to the natural attenuation of chlorinated VOCs could 

be quite favorable to the natural attenuation of organic compounds amenable to aerobic biodegradation, 

such as ethyl ether, which is another of the Site 57 groundwater COCs. 

Interpretation 

Conditions unfavorable to natural attenuation of chlorinated VOCs 

Limited possibilities of natural attenuation of chlorinated VOCs 

Conditions favorable to natural attenuation of chlorinated VOCs 

Conditions very favorable to natural attenuation of chlorinated VOCs 

REFERENCE 

EPA (United States Environmental protection Agency), 1998. Technical Protocol for Evaluating Natural 

Attenuation of Chlorinated Solvents in Groundwater. 600lR-9981128, Office of Research and 

Development, Washington, DC. 



TABLE H-1 

NATURAL ATTENUATION PARAMETERS AND SCORING PROTOCOL 
SITE 57 - BUILDING 292 TCE CONTAMINATION 

NSF-IH, INDIAN HEAD, MARYLAND 
PAGE 1 OF 2 

Score 

3 
-3 
2 
3 

2 
3 
0 
3 
1 
2 
0 
-2 
2 

1 
1 
1 
2 
0 
0 

2* 
0 

2* 

0 
2* 
2 

Interpretation 

Tolerated, suppresses the reductive pathway at higher concentrations 
Not tolerated; however, VC may be oxidized aerobically 
At higher concentrations may compete with reductive pathway 
Reductive pathway possible; VC may be oxidized under ferric iron 
reducing conditions 
At higher concentrations may compete with reductive pathway 
Reductive pathway possible 
VC oxidizes 
Ultimate reductive daughter product, VC accumulates 
Reductive pathway possible 
Reductive pathway likely 
Optimal range for reductive pathway 
Outside optimal range for reductive pathway 
Carbon and energy source; drives dechlorination; can be natural or 
anthropogenic 
At T>20°C biochemical process is accelerated 
Ultimate oxidative daughter product 
Results from interaction between C02 and aquifer minerals 
Daughter product of organic chlorine 
Material released 
Material released 
Daughter product of PCE 
Material released 
Daughter product of TCE 
If cis is > 80% of total DCE it is likely a daughter product 
1,1 -DCE can be chemical reaction product of TCA 
Material released 
Daughter product of DCE -- -~ ~ 

Daughter product of VC under reducing conditions 

Parameter 

Dissolved Oxygen (DO) (02)* 

Nitrate (NO,') / Nitrite (NO2')* 
Ferrous Iron (~e")*  

Sulfate (so4'-)* 
Sulfide (sL-)* 
Methane (CH4)* 

Oxidation Reduction Potential* (ORP) 

pH* 

Total Organic Carbon (TOC) 

Temperature* 
Carbon Dioxide (C02) 
Alkalinity (as CaCO,) 
Chloride (CI-)* 
Tetrachloroethene (PCE) (C2CI4)* 
Trichloroethene (TCE) (C2HC13)* 

Dichloroethene (DCE) (C2H2CI2)* 

Vinyl Chloride (VC) (C2H3CI)* 

Chloroethane (C2H5CI)* 

Maximum 
Detected 

Concentration 
<0.5 mg/L 
>5 mg/L 
<1 mg/L 
>I mg/L 

<20 mg/L 
21 mg/L 

<0.5 mg/L 
>0.5 mg/L 

<50 millivolts (mV) 
< -1 00mV 
5 < pH 19 
5 > p H > 9  
>20 mg/L 

>20°C 
22x background 
>2x background 
>2x background 



TABLE H-I 

NATURAL ATTENUATION PARAMETERS AND SCORING PROTOCOL 
SITE 57 - BUILDING 292 TCE CONTAMINATION 

NSF-IH, INDIAN HEAD, MARYLAND 
PAGE 2 OF 2 

* Required analysis 
Points awarded only if it can be shown that the compound is a daughter product 

Score 

2 
3 
0 
2 
0 
2 

Interpretation 

Daughter product of VCIethene 

Material released 
Daughter product of Carbon Tetrachloride 
Material released 
Daughter product of Chloroform 

Parameter 

Ethene (C2H2) I Ethane (C2H4) 

Chloroform (CHCI3) 

Dichloromethane (CH2C12) 

Maximum 
Detected 

Concentration 
>0.01 mg/L 
>0.1 mg1L 



TABLE H-2 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
NATURAL ATTENUATION PARAMETERS 

SITE 57 - BUILDING 292 TCE CONTAMINATION 
NSF-IH, INDIAN HEAD, MARYLAND 

PAGE 1 OF 4 

Parameter 

Dissolved Oxygen (DO) (02) 
N~trate (NO3-) / Nitrites (NO2-) 

Ferrous Iron (~e")  
Sulfate 

Sulf~de (s2-) 

Methane (CH,) 

Ox~dationlReduction Potent~al (ORP) 

PH 

Total Organlc Carbon (TOC) 

Temperature 

Carbon D~oxide (C02) 
Alkalinity (as CaC03) 

Chloride (CI') 

Tetrachloroethene (PCE) (C2C14) 

Trichloroethene (TCE) (C2HC13) 

1 ,I -Dichloroethene (DCE) (C2H2CI2) 

Cis-l,2-DCE 

Trans-l,2-DCE 

Total DCE 

Vinyl Chloride (VC) (C2H3CI) 

Chloroethane (C2H5CI) 

Ethane (C2H6) 

Ethene (C2H4) 

D~chloromethane (CH2C12) 

Chloroform (CHCI3) 

Units 

mglL 

mglL 

mglL 

mglL 

mglL 

clg/L 
MV 

S.U. 

mg1L 

"C 

mg1L 

mg/L 

mg/L 

clg/L 

clg/L 

clg/L 

clg/L 

clg/L 

clg/L 

clg/L 

clg/L 

clg/L 

t.lg/L 

clg/L 

MW004 

3.26 

4.911 U 

0.1 U 

1 U 

4 

0. L 

168 

6.49 

1.4 

22.5 

83 

50 

4.8 

6.3 

12,000 

6.5 

620 

3.7 J 

630 

26 

5 U 

4 UL 

4 UL 
5 U 

5 U 

Areas Wells 

MW003 

3.43 

4.811 U 

0.1 U 

1.3 

2.4 

2 UL 

258 

5.29 

1 .I 

20.7 

150 

3.25 

6.7 

5 U 

365 J 
2.75 J 
30.5 J 

5 U 

33.3 J 
5 U 

5 U 

4 UL 

4 UL 

5 U 

5 U 

MWOOl 

3.2 

4.111.2 

0.1 U 

1.3 

4 

2 UL 

155 

5.78 

6.8 

21.8 

110 

12 

6.2 

5 U 

2.6 J 
2 J 
5 U 

5 U 

5 U 

5 U 

5 U 

4 UL 

4 UL 

5 U 

5 U 

Wells 

TWO15 

4.53 

2.111 U 

0.1 U 

1 U 

2.8 

2 U 

-2 1 

5.46 

1 

18.06 

92 

9 

4.8 

7.1 

2.3 J 
5 U 

5 U 
5 U 

5 U 

5 U 

5 U 

4 U 

4 U 
1.5 B 

5 U 

MW012 

3.92 

1 UII U 

0.1 U 

1 U 

1.6 

2 U 
167 

5.59 

1 U 

18.04 

120 

10 

7.2 

5 U 

1.6 J 
2 J  
1.9 

5 U 

1.9 

5 U 

5 U 

4 U 

4 U 

5 U 
5 U 

Source 

MW002 

3.26 

3.611.2 

0.1 U 

1 U 

4 

2 UL 

53 

6.56 

2.8 

24.4 

160 

56 

9.8 

5 U 

43 

5 U 

2.6 J 
5 U 

2.6 J 
5 U 

5 U 

4 UL 

4 UL 

5 U 

5 U 

UpgradientIBackground 

MW013 

0 

1 UII U 

0.1 U 

1 U 

1 U 

2 U 

306 

4.25 

1 U 

19.2 

94 

4.5 

8.6 

5 U 

5 U 

74 

5 U 

5 U 

5 U 

5 U 

5 U 

4 U 

4 U 

1.2 B 
5 U 

TWO14 

2.29 

9.811 U 

15 

1 U 

8 

2 U 

114 

5.25 

9.7 

26.06 

130 

6 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 
4 U 

2 U 

5 U 
5 U 



TABLE H-2 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
NATURAL ATTENUATION PARAMETERS 

SITE 57 - BUILDING 292 TCE CONTAMINATION 
NSF-IH, INDIAN HEAD, MARYLAND 

PAGE 2 OF 4 

Parameter Units Source Areas Wells 

MW007 MW008 MWOl1 TWO16 TWO17 TWO18 TWO19 

Dissolved Oxygen (DO) ( 0 4  mg1L 4.06 2.48 3.3 7.91 4.05 4.35 4.62 

Nitrate (NO;) I Nitrite (NO2-) mg1L 3.0511 U 6.811U 1.611 U 5.611 U 1.211 U 8.411 U 3.811 U 

Ferrous Iron (~e")  mg1L 0.1 U 0.1 U 0.14 0.1 U 0.1 U 4.1 0.3 

Chloroform (CHCI3) 5 U 5 U 5 U 5 U 5 U 5 U 5 U 



TABLE H-2 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
NATURAL ATTENUATION PARAMETERS 

SITE 57 - BUILDING 292 TCE CONTAMINATION 
NSF-IH, INDIAN HEAD, MARYLAND 

PAGE 3 OF 4 
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SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
NATURAL ATTENUATION PARAMETERS 

SITE 57 - BUILDING 292 TCE CONTAMINATION 
NSF-IH, INDIAN HEAD, MARYLAND 

PAGE 4 OF 4 

NOTES: 

B False positive because of blank contamination 
J Estimated value 
NA Not analyzed 
U Undetected at the indicated detection limit 
UL Undetected at the indicated detection limit. Biased low. 



TABLE H-3 

SUMMARY OF NATURAL ATTENUATION PARAMETERS SCORINGS 
SITE 57 - BUILDING 292 TCE CONTAMINATION 

NSF-IH, INDIAN HEAD, MARYLAND 
PAGE 1 OF 4 

Parameters 

Dissolved Oxygen (DO) (02) 

Nitrate (NOi) / Nitrites (NO2') 

Ferrous Iron (~e" )  

Sulfate   SO^^] 
Sulfide (s2-) 

Available 

~oints") 

-3 to +3 

0 to 2 

0 to 3 

o to 2 

0 to 3 

Source Areas Wells 

Methane (CH4) 
Oxidation/Reduction Potential (ORP) 

P H 
Total Organic Carbon (TOC) 

Temperature 

Carbon Dioxide (C02) 

Alkalinity (as CaC03) 

Chloride (CI') 

Tetrachloroethene (PCE) (C2CI4) 

Trichloroethene (TCE) (C2HC13) 

Dichloroethene (DCE) (C2H2C12) 

Vinyl Chloride (VC) (C2H3CI) 

Chloroethane (C2H5CI) 
Ethane (C2H6) / Ethene (C2H4) 

Dichloromethane (CH2C12) 

Chloroform (CHCI3) 

~otals'*' 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

8 

MW007 

0 

0 

0 

2 

3 

0 to 3 

1 to 2 

-2 to 0 

0 to 2 

0 to 1 

0 to 1 

0 to 1 

0 to 2 

0 

0 to 2 

0 to 2 

0 to 2 

0 to 2 

0 to 3 

0 to 2 

0 to 2 

40 

MW004 

0 

0 

0 

2 

3 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

2 

2 

0 

0 

0 

0 

11 

MW003 

0 

0 

0 

2 

3 

MWOOl 

0 

0 

0 

2 

3 
0 

1 

0 

0 

0 

0 

1 

0 

0 

0 

2 

0 

0 

0 

0 

0 

9 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

MW002 

0 

0 

0 

2 

3 
0 

0 

0 
0 

1 

0 

1 

0 

0 

0 

2 

0 

0 

0 

0 

0 

9 
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SUMMARY OF NATURAL ATTENUATION PARAMETERS SCORINGS 
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NSF-IH, INDIAN HEAD, MARYLAND 
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Parameters 

Dissolved Oxygen (DO) (02) 

Nitrate (NO;) I Nitrite (NO2-) 

Ferrous Iron (~e " )  

Sulfate   SO^^.) 
Sulfide (s2-) 

Available 

~oints'" 

-3 to +3 
0 to 2 

0 to 3 

o to 2 

0 to 3 

Chloroethane (C,H,CI) 

Source Areas Wells (continued) 

Ethane (C2H6) I Ethene (C2H4) 
Dichloromethane (CH2C12) 

Chloroform (CHCI3) 
~otals('' 

TWO19 

0 

0 

0 

2 

3 

0 to 3 

0 to 2 

0 to 2 

43 

TWO18 

0 

0 

3 

2 

3 

MW008 

0 

0 

0 

2 

3 

0 

0 

0 

10 

MWO11 

0 

0 

0 
2 

3 

0 

0 

0 

9 

TWO16 

-3 

0 

0 

2 

3 

TWO17 

0 

0 

0 

2 

3 

0 

0 

0 

4 

0 

0 

0 

5 

0 

2 

0 

8 

0 

2 

0 

10 
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TABLE H-3 

SUMMARY OF NATURAL ATTENUATION PARAMETERS SCORINGS 
SITE 57 - BUILDING 292 TCE CONTAMINATION 

NSF-IH, INDIAN HEAD, MARYLAND 
PAGE 4 OF 4 

NOTES: 

(1) According to Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater, EPA Publication 600lR- 
99811 28, September 1998 

(2) 0-5 pt: conditions unfavorable to natural attenuation, 6-14 pt: limited possibility of natural attenuation, 15-20pt: conditions favorable to 
natural attenuation, 20+ pt: conditions very favorable to natural attenuation 



H.2 IN SlTU BIOLOGICAL TREATMENT 



APPENDIX H.2 

SCREENING FOR IN-SITU BIOLOGICAL TREATMENT 

The screening presented in Appendix H.l concluded that conditions in the Site 57 groundwater are not 

favorable to the natural attenuation of chlorinated volatile organic compounds (VOCs). The purpose of 

the screening in this appendix was to determine whether biological activity could be enhanced to degrade 

such compounds through reductive anaerobic degradation. The screening was conducted following the 

2001 sampling event in accordance with a draft technical protocol titled "A Treatability Test for Evaluating 

the Potential Applicability of the Reductive Anaerobic Biological In Situ Treatment Technology (RABITT) 

to Remediate Chloroethenes" (ESTCP, 1998). The geologic setting in which a RABITT system is 

installed governs its successful operation. RABITT systems rely on the delivery of dissolved amendments 

throughout the contaminant plume. Administering these amendments requires careful engineering and 

knowledge of the geologic parameters affecting groundwater flow and transport. 

The draft technical protocol uses a rating system that includes three independent categories. There are 

the contaminant profile, hydrogeological profile, and geochemical profile. Each profile contains a 

category scoring profile table that lists a set of possible site conditions followed by an assigned score. 

The sum of the scores is compared with the site potential analysis. 

The contaminant profile is based on the chemicals detected in the groundwater, including the presence of 

vinyl chloride (VC), dichloroethene (DCE), tetrachloroethene (PCE), trichloroethene (TCE), dissolved 

oxygen, and nitrate (see Table H-2 in Appendix H.l for concentrations in each monitoring well). The 

scoring for contaminant profile is as follows: 

Evidence of Daughter Product Formation 

Ethene detected above background levels in or immediately downgradient of a VC 
daughter plume. 

VC daughter plume associated with or immediately downgradient from a DCE 
daughter plume. 

DCE daughter plume associated with or immediately downgradient from the parent 
plume (PCE or TCE). 

No daughter products present and greater than 1 mg1L dissolved oxygen. 

No daughter products, dissolved oxygen less than 0.5 mgll, and nitrate less than 1 
mg1L. 

Score 

25 

15 

5 

0 

-6 



The hydrogeological profile is based on the hydraulic conductivity values measured in each monitoring 

well (2001 data). The scoring for hydraulic conductivity (K) is as follows: 

25 K 2 1 .OE-03 cm/sec 

0 1 .OE-04 i K i 1 .OE-03 cmlsec 

-50 K r 1 .OE-05 cmlsec 

The geochemical profile is based on measurements of dissolved oxygen, nitrate, hydrogen sulfide, 

sulfate, redox potential, temperature, dissolved organic carbon, bicarbonate alkalinity, pH, and methane. 

The scoring for geochemical profile is as follows: 

Redox Potential 1 score I 

Dissolved Oxygen 

< 0.5 mg/L 

0.5 - 1 .O mg/L 

1 .O - 3.0 mg/L 

> 3.0 mg/L 

Score 

3 

1 

0 

-3 

Dissolved Organic Carbon 

> 20 mg/L 

10 - 20 mg/L 

< 10 mg/L 

Score 

3 

1 

0 

PH 
6.5 - 7.5 

6.0 - 6.5 or 7.5 - 8.0 

5.0 - 6.0 or 8.0 - 9.0 

< 5.0 or > 9.0 

Nitrate 

< 1 mg/L 

1 - 2 mg/L 

2 - 5 mg/L 

> 5 mg/L 

Score 

3 
0 

-1 

-5 

Score 

3 

1 

0 

-3 

Temperature 

> 15OC 

l o ° C -  15OC 

< lo0  C 

Methane Score 

1 0.1 mg/L 

Score 

3 

0 

-3 

Bicarbonate Alkalinity 

> 5,000 mg/L 

1,000 - 5,000 mg/L 

< 1,000 mg/L 

Based on the contaminant profile, hydrogeological profile, and geochemical profile scores listed above, a 

total point value was calculated for each monitoring well. The results are presented in Table 1. The wells 

are presented in approximately upgradient to downgradient in the source area, mid-plume area, and 

downgradient area of the site. The scores in Table 1 are evaluated below. 

Score 

1 

0 

-1 



Score from 36 to 55: Satisfactory 

Some level of dechlorination is probably occurring and hydrogeological and geochemical conditions are 

favorable. Under these conditions, accelerating RABITT is likely, but care needs to be taken to ensure 

that DCE does not accumulate. Proceed to microcosm testing and evaluate the microbiological potential 

for complete dechlorination to ethene. If results are congruent with project goals, proceed with in situ 

treatability testing to determine the extent of chloroethene degradation and to assess electron donor 

demand. The three wells in the category include S57MW004, S57MW010, and S57MW022. 

Score from 16 to 35: Marginal 

Although scores in this range are not strong indicators of success, they do indicate that it is worthwhile to 

conduct the RABITT treatability test. Sites in this range exhibiting dechlorination and favorable 

geochemistry often have hydraulic conductivity in the 1 .OE-04 cmlsec range. If groundwater manipulation 

is plausible (i.e., K 2 5.OE-04 cmlsec), such a site should 'be considered favorably. Microcosm and 

treatability testing will provide insight into the extent of dechlorination and electron donor demand that 

may be expected in situ. Based on the results from these studies, a cost benefit analysis should be used 

to see if full-scale RABl l7 implementation is likely to meet project goals at acceptable costs. The five 

wells in this category include S57MW008, S57TW017, S57TW019, S57MW005, and S57MW006. The 

hydraulic conductivity at these wells is greater than 5.OE-04 cmlsec. 

Score from -5 to 15: Questionable 

Scores falling in this range require a closer look. Although stimulating dechlorination at this site may be 

possible, it will probably be more expensive and time consuming than sites with higher rankings. To be 

worthy of further consideration, this site must allow the effective distribution of electron donor and 

nutrients. Therefore, the site's hydraulic conductivity is the key. If substantial groundwater manipulation 

is plausible (i.e., K 2 5.OE-04 cmlsec), microcosm testing to evaluate in situ electron donor demand and 

the microbiological potential for dechlorination should be undertaken. If difficulties are anticipated with 

groundwater manipulation, the site should be excluded from further consideration. The eight wells in this 

category include S57MW001, S57MW002, S57MW003, S57MW007, S57MWOl1, S57TW016, 

S57MW009, and S57MW020. The hydraulic conductivity at wells S57MW003, S57MW009, and 

S57MW020 are greater than 5.OE-04 cmlsec. The hydraulic conductivities for the other wells range from 

1.7E-04 to 3.9E-04 cmlsec. No COCs were detected above PRGs for wells S57MW001 and S57TW016. 

Score from -6 to -1 5: Unfavorable 

The combination of unfavorable geochemical conditions and questionable low hydraulic conductivity 

make the implementation of RABlTT at this site extremely unlikely. stimulating dechlorination will 

probably require considerable effort to modify existing geochemical conditions, including the exhaustion 



of several electron-accepting species. Questionable hydraulic conductivities in the range of 1 .OE-04 

cmlsec may significantly increase the difficulty and expense of distributing electron donor and nutrients 

throughout the system. The two wells in the category are S57TW018 and S57TW021. No COCs were 

detected above PRGs at well S57TW021. 

Conclusion 

The scoring indicated that in situ biological treatment is worthy of further evaluation in the FS; however, 

treatability studies are recommended before this technology is implemented. 

Reference 

ESTCP (Environmental Security Technology Certification Program), 1998. Draft Technical Protocol, A 

Treatability Test for Evaluating the Potential Applicability of the Reductive Anaerobic Biological In Situ 

Treatment Technology (RABITT) to Remediation Chloroethenes. Prepared by Batelle Memorial Institute, 

Columbus, Ohio. 
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H.3 GROUNDWATER MODELING 



APPENDIX H.3 

GROUNDWATER MODELING REPORT 

1 .O INTRODUCTION 

As part of the feasibility study (FS) process, Tetra Tech NUS, Inc. (TtNUS) estimated the time frame 

required for reducing trichloroethene (TCE) below the federal Maximum Contaminant Level (MCL) based 

on the 2001 analytical results. The chlorinated solvents in groundwater reportedly originated from drum 

storage sources near the southeastern corner of Building 292 (FS Figure 1-4). Free product or non- 

aqueous phase liquid (NAPL) has not been noted in borings or in subsurface structures or drains. 

However, a known source area is present. A key assumption in the modeling is that the source area 

contaminant concentrations will not drop with time and will be continuously emitting TCE contamination 

into groundwater if a source removal is not undertaken. The Navy is expected to use the groundwater 

modeling results to assist in the selection of the remedy for the plume. 

The property in question is a former drum storage area. Future land use for this property is expected to 

remain as it currently is. TtNUS performed a site investigation of the sites and determine the 

concentrations of the volatile organic compound (VOC) contamination in the shallow, intermediate, and 

deep portions of the surficial aquifer along an unnamed tributary of Mattawoman Creek. The distribution 

of chlorinated solvents showed the natural degradation of TCE to daughter products cis-l-2- 

dichloroethene (DCE) and vinyl chloride (VC) has been minor. 

2.0 OBJECTIVES AND TECHNICAL APPROACH 

The goals of the modeling were to: 

Create a groundwater flow field that represents current site conditions. 

Assess fate and transport of TCE. 

Estimate the clean-up times for TCE under natural attenuation and source removal scenarios. 

Estimate the clean-up times for TCE under a groundwater extraction scenario. 

The technical approach used in this study involved the use of a groundwater flow model (MODFLOW) 

and a groundwater solute transport model (MT3D for TCE) to assess the Site 57 plume remediation. The 

computer codes were implemented within the graphical prelpost processor program called Groundwater 

Modeling System (GMS). Initially, an evaluation of the existing data was conducted. Based on the 

available data, the site was conceptualized in terms of groundwater flow and solute transport 

characteristics. The computer codes used in the study are described in Section 4. Construction of the 



numerical flow and solute transport models are described in Section 5. The flow model was manually 

calibrated using the hydrologic and analytical site data (Sections 5 and 6). Based on the analytical data, 

it was decided to limit the solute transport evaluation to TCE. Unfortunately, there is little information 

available concerning long-term contaminant concentration data through time to assist in the formulation of 

half-lives and decay constants for each contaminant. Chlorinated solvents undergo degradation through 

dechlorination most effectively under reducing conditions. Literature values for partitioning coefficient and 

decay constants were used in the modeling. 

3.0 EVALUATION OF EXISTING DATA AND SITE CONCEPTUAL MODEL 

As part of the site investigations that were conducted in Site 57, numerous borings, monitoring wells, and 

cone penetrometer technology (CPT) wells were sampled. Geological cross sections that show the 

geological characteristics observed beneath the site are shown in FS Figures 1-6 to 1-10. Generally the 

site consists of approximately 15 to 35 feet of saturated sand above a silt, clay, and sand confining unit. 

The top of the clay unit was represented as an impermeable base of the model. 

Outside of a narrow band of monitoring wells along the unnamed tributary of Mattawoman Creek, there 

are no wells to provide hydrogeologic information. The general groundwater flow direction across Site 57 

is from northwest to southeast (FS Figure 1-5). 

The hydraulic conductivity of the shallow geologic materials in the valley have been quantified by slug 

tests performed for 22 monitoring wells during the remedial investigation (RI) (TtNUS, 2000). 

An annual average recharge rate (based on the HELP model) was previously estimated for a site at NAS 

Dahlgren. This value is approximately 5 inches per year. Slight adjustments to this value were used to 

assist in the Site 57 model calibration. 

The primary surface water discharge point for groundwater at Site 57 is Mattawoman Creek, located 

south of the site. 

Contaminant Sources 

During the field investigation, there were no reports of free product occurring in any of the soil or 

groundwater samples collected in this area. An elevated concentration of TCE (12,000 pg/L in 2001) and 

lower concentrations of other chlorinated solvents were detected in monitoring well S57MW004, which is 



located near the southeastern corner of Building 292. The source of these detections is reported to be 

storage of drums containing spent TCE. This occurrence appears to be isolated, since none of the 

adjacent sampling points had concentrations comparable to this 12,000 pg/L value. 

The most prominent chlorinated solvent in this area is TCE with considerably lower detections of DCE 

and VC. This observation, along with dissolved oxygen analysis, suggests that aerobic conditions, not 

conducive to dechlorination, occur at Site 57. The lack of biodegradation products suggests that the use 

of relatively long half-lives for chlorinated solvent modeling may be warranted. The concentrations of 

chlorinated solvents appear to be larger and more concentrated near the suspected source where TCE 

concentrations in excess of 12,000 pg/L were detected in 2001. 

Extent of Groundwater Contamination 

The "plume" extends from the suspected source area at Building 292 along an unnamed tributary of 

Mattawoman Creek to Mattawoman Creek. The data do not show continuity in TCE concentrations from 

the source to Mattawoman Creek. This discontinuity in the plume could imply that there is more than one 

source, or that there is one source but contaminants are moving down-valley through the sewer and/or 

creek and entering the groundwater system at one or more locations. 

MODEL CODES 

MODFLOW 

Groundwater flow was modeled for Site 57 using MODFLOW (McDonald and Harbaugh, 1984). 

MODFLOW is a finite-difference groundwater model that can simulate two-dimensional (areal or cross- 

sectional) three-dimensional, transient flow in anisotropic, heterogeneous, layered aquifer systems. The 

model is based on a block-centered finite-difference approach, using variable grid spacing in x-, y-, and z- 

directions. Layers may be simulated as (semi-) confined, unconfined, or convertible between conditions. 

The model can simulate stratigraphic layers that pinch out (representing aquifers, aquitards, or layers 

within an aquifer). The model allows for analysis of external influences, such as constant or time-varying 

pumping wells, areal recharge, drains, evapotranspiration, and streams. 

TCE transport at Site 57 was modeled using the computer code MT3D (Zheng, 1992). MT3D, developed 

by the United States Environmental Protection Agency (EPA), is intended for use with MODFLOW. MT3D 

retrieves the hydraulic heads and the various flow and sinWsource terms saved by the flow model, 

automatically incorporating the specified hydrologic boundary conditions. 



MT3D can be used to simulate changes in concentration of single-species miscible contaminants in 

groundwater considering advection, dispersion, and some simple chemical reactions. The chemical 

reactions included in the model-controlled linear or non-linear sorption and first-order, irreversible decay 

or biodegradation. 

GMS software was used as the prelpost processor for MODFLOW, MODPATH, and MT3D. GMS was 

developed under the direction of the U.S. Army Corps of Engineers and involves support from the 

Department of Defense, Department of Energy, and EPA. GMS provides a comprehensive graphical 

(Windows) environment for numerical modeling, tools for site characterization, model conceptualization, 

mesh and grid generation, geostatistics, and sophisticated tools for graphical visualization. 

5.0 MODEL DESIGN AND DEVELOPMENT 

One model grid was used to simulate both groundwater flow and solute transport within the study area. 

The model grid and the layer boundary conditions are shown on Figure 1. The active model area was 

aligned with its long dimension parallel to the tributary valley and groundwater flow direction. The model 

area was divided into 80 columns (aligned north-south), 98 rows (aligned east-west), and one layer. The 

active model area extends southeast to Mattawoman Creek in the event that the contaminant plume 

actually migrates the full distance to the creek over time. 

Model Assumptions 

Groundwater 

Steady-state, 3-dimensional flow 

Aquifer properties vary horizontally 

precipitation recharge is approximately 5 inches per year 

The groundwater flow data suggests that a drain boundary condition is a good representation of the 

intermittent unnamed tributary to Mattawoman Creek. A single layer was used in the model because the 

shallow contaminated alluvial sand unit is relatively thin (necessitating only one layer), and this unit is 

underlain by relatively impermeable silty clay. 

Recharge was estimated at a rate of approximately 5 inches per year based on HELP modeling at the 

Dahlgren site (TtNUS, 2001). 



The hydraulic conductivity data obtained from slug tests shows that that hydraulic conductivity in the 

unconsolidated surficial aquifer is consistent across the site. Field-estimated hydraulic conductivity 

values throughout the model area are quite consistent, ranging from 1 to less than 20 feet per day. As a 

result, a limited understanding of this flow parameter exists and a narrow range of hydraulic conductivity 

values was chosen for the model calibration. 

Boundary Conditions 

Boundary conditions are shown in Figure 1. 

Upper boundary of Layer 1 is the water table. 

The bottom of Layer 1 is modeled as being impermeable. 

The drain cells in the model represent the tributary stream and have an elevation of 0.5 to 17 ft above 

mean seal level (msl). 

The general head boundary cells range in elevation from 2 to 28 ft msl. 

The boundary conditions that surround the model constrain the solution more than is typically desired. 

This constraint is due to the distribution of site data being concentrated along the banks of the unnamed 

tributary of Mattawoman Creek. Data from the uplands that surround the creek bed are very limited and 

consist of only cone penetrometer data point. The lack of water elevation data in the upland areas of the 

site is problematic when constructing the model because an "artificial" boundary condition (a general 

head in the valley walls) must be defined along the edges of the valley. 

Transport 

Changes in the concentration field do not affect the flow field. 

Chemical partitioning of TCE between the groundwater and aquifer material is instantaneous and 

linear, and reversible. 

TCE degradation is a first-order process. 

Significant quantities of daughter products are not being produced or are not accumulating in the 

aquifer (i.e., daughter products are degrading or volatilizing). 

Sources of TCE may still exist and have reached steady state in terms of dissolved phase rate of 

release. 

Model Input 

Layer 1 Bottom Elevation ranges from -5 to 5 feet above msl. 

First Sorption Coefficient: TCE: 1.3. 

Bulk Density: 1.6 gm/cm3. 



Effective Porosity: 0.25 (Estimate). 

Starting Concentrations: Based on 2001 data. 

Longitudinal Dispersivity: 20 feet (estimate). 

Decay Constant for TCE: 0.0007 days-'. 

None of the transport parameters listed above was varied between remedial alternatives. 

Groundwater Flow and Solute Transport Solvers 

MODFLOW: Strongly Implicit Procedure 

MT3D: Upstream Finite Difference 

6.0 MODEL CALIBRATION 

Groundwater elevation measurements from on-site monitoring wells were used as a data set to calibrate 

the steady-state flow model. The current site conditions under which the model was calibrated did 

account for the groundwater sink that caused the depression of the shallow water table. Adjustments in 

the hydraulic conductivity were performed in order to reduce the error (residuals) in the observed versus 

measured groundwater elevation measurements in monitoring wells. Figure 2 shows the differences 

between the observed versus the measured heads for the final calibrated model containing drain cells. 

The further the point is away from the standard line the larger the residual for that measuring point. 

Calibration was performed using manual techniques. After the residuals were reduced to a reasonable 

level, calibration efforts were terminated. The mean residual error was 0.34 feet, while the mean absolute 

error and root mean square errors were 0.9 and 1.15 feet, respectively. A summary of the residuals is 

included in Table 1. Figure 3 shows the simulated groundwater elevations. MODPATH was used to 

determine whether the flow model correctly predicted flow directions. 

The contaminant distribution data do not show the full extent of the TCE plume. Also, information is not 

available as to when the release(s) occurred. This limitation on the temporal distribution of groundwater 

analytical data prevents a thorough understanding of the rates at which physical and biological activities 

are diluting and attenuating the concentrations of contaminants with time. These limitations prevented 

calibrating the transport model. 

PREDlCTlVE SIMULATIONS 

The purpose of the predictive simulations was to determine approximate timeframes for natural 

attenuation and to assess potential future impacts to Mattawoman Creek. Average literature values for 

decay constants, bulk density, porosity, and partitioning coefficients were combined with site-specific 



organic carbon concentrations. Based on this information, an interpretation of the current distribution of 

contamination is simulated on Figure 4. 

Source Removal, Dissolved Phase Natural Attenuation, Institutional Controls, and Monitorinq 

The model shows that the TCE plume reaches Mattawoman Creek in the future. The amount of time 

necessary to attain MCLs under a source removal followed by natural attenuation scenario was estimated 

at approximately 72 years. A plot showing the time frame for the reduction of TCE to below the MCLs is 

presented in Figure 5. 

Source Removal, Pump and Treat, Institutional Controls, and Monitoring 

If six pumping wells (pumping a total of approximately 75 gpm) are added along the length of the 

unnamed tributary to Mattawoman Creek, the time period necessary to attain MCLs for TCE is estimated 

at 19 years (Figure 6). A figure showing the well configuration of the system is shown on Figure 7. 

8.0 MODEL LIMITATIONS 

The models used in this study are theoretical representations of the site conditions. Therefore, results 

from these simulations should be used with a degree of caution. Deterministic models require specific 

input data at each cell location. The input data are subject to large uncertainties because of the 

complexity of the natural subsurface system and lack of detailed historical information about the site. 

Specific datalinformation lacking for the site include the following: 

Contaminant source loading history 

Geochemical data, which may vary spatially and temporally 

Temporal groundwater elevation data 

Precise distribution of hydraulic conductivity 

Precise estimates of groundwater velocities 

Effective porosity 

Good estimates of recharge rates over the area 

Contaminant biodegradation rates and partitioning coefficients 

In addition to the factors contributing to the uncertainty described above, several assumptions needed to 

be made, which may affect the direct application of the model results. These assumptions include: 

Very limited horizontal control on hydrogeology and TCE contamination distribution. 



Data input in the flow model were based on site-specific data. These flow model data were considered 

best estimates and, therefore, do not represent overly conservative or non-conservative values. To better 

understand the uncertainty in the model results, a sensitivity analysis should be performed. 

9.0 SUMMARY AND CONCLUSIONS 

A TCE transport model was developed using MT3D for the purpose of determining the effects of natural 

attenuation and groundwater pumping. 

It is recommended that a pre-design investigation be conducted prior to the implementation of natural 

attenuation or any aquifer remediation. The data collected for the investigation include the following: 

Pumping test information from highly-contaminated portions of the plumes, 

Geochemical data from as many monitoring points within the "heart of the plume" should be 

resampled so that the half-lives of the TCE can be better estimated for modeling. 

Lateral groundwater contamination data outside of the valley of the unnamed tributary to Mattawoman 

Creek. 

The clean-up times for the site appear to be lengthy (72 years for source removal and MNA and 19 years 

for source removal and pump and treat) because significant concentrations of TCE have migrated beyond 

the source area. Unless these downgradient sources are eliminated, the sorbed TCE downgradient of 

the source area will continue to leach TCE into the groundwater system. Pumping only addresses the 

TCE in the dissolved phase. The leaching rate from the sorbed phase is expected to be the limiting factor 

in aquifer clean-up time. 
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TABLE 1 

SUMMARY OF SIMULATED VERSUS OBSERVED POTENTIOMETRIC HEADS 
GROUNDWATER MODELING REPORT 

SITE 57 - BUILDING 292 TCE CONTAMINATION 
NSF-IH, INDIAN HEAD, MARYLAND 

Well 

S57MW001lSB001 

S57MW002 

S57MW 003lSB002 

S57MW004 

S57MW005lSB015 

S57MW006 

S57MW007lSB004 

S57MW008 

S57MW009lSB005 

S57MW010 

S57MW011lSB008 

S57MW012lSB013 

S57MW013 

S57TW014 

S57TW015lSB027 

S57TW016 

S57TW017ISB028 

S57MW 020 

S57TWO21 

S57MW 022 

Observed 

29.57 

29.41 

26.85 

26.54 

12.58 

12.54 

21.31 

21.71 

16.82 

16.89 

24.1 8 

37.79 

38.1 0 

37.16 

36.93 

27.76 

27.35 

6.79 

3.68 

1.85 

Computed 

31.77 

31.93 

26.96 

27.06 

10.99 

10.94 

21.59 

21.66 

17.12 

17.06 

24.97 

37.40 

37.38 

37.81 

37.89 

26.93 

26.86 

7.57 

4.69 

3.94 

Residual 

2.20 

2.52 

0.1 1 

0.52 

-1.59 

-1.60 

0.28 

-0.05 

0.30 

0.1 7 

0.79 

-0.39 

-0.72 

0.65 

0.96 

-0.83 

-0.49 

0.78 

1 .O1 

2.09 
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GMS 

r re I - Boundary Conditions. Boundary conditions for flow model include river cells, general head 
c-..-, constant head cells, and stream cells. 



Figure 2 - Computed versus Observed Potentiometric Head Contours. Distribution shows that the model 
does not overestimate or underestimate the simulated heads throughout the model domain. 



Figure 3 - Simulated Groundwater Flow Field. The density of monitoring points along the unnamed 
tributary of Mattawoman Creek causes a model result that is highly constrained by boundary conditions 
and thus is nonunique. 



Figure 4 - Steady state distribution of TCE. This distribution assumes that a steady state source is 
present at monitoring well S57MW004 at a concentration of 12,000 ug/L (the detected concentration in 
the 2001 sampling event). 



Figure 5 
Source Removal and MNA 
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Figure 7 - Pumping Scenario. Six extraction wells are pumping a combined total of 75 gallons per minute 
(gpm). 
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TETRA TECH NUS, INC. CALCULATION SHEET PAGE 1 OF 1 

There are no capital costs associated with this alternative. 

CLIENT: 
INDIAN HEAD SITE 57 FS 

Annual costs would include annual sampling of groundwater from 28 existing permanent wells for 30 years 
(S57MW001 to S57MW013, S57MW020, S57MW022, S57MW024 to S57MW034, S57MW036, and 
S57MW037). 

JOB NUMBER: 
112GN2194.1110 

Groundwater samples would be analyzed for TCL VOCs (including diethyl ether) and natural attenuation 
parameters ($51 5lsample). 

Assume 35 samples per sampling period (including blanks and duplicates). 

SUBJECT: 
GROUNDWATER ALTERNATIVE 2 - NATURAL ATTENUATION 

- 
DRAWING NUMBER: 

APPROVED BY: DATE: 

BASED ON: 

BY: KCT 

Date: 2/27/06 

CHECKED BY: 
Date: 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 1 OF 6 

Evaluate 3 area of the plume based on chemical concentrations and hydrogeology. 

CLIENT: 
INDIAN HEAD SITE 57 FS 

Area 1 (Source Area) includes (from upgradient to downgradient) S57MW001, MW002, SB035, MS003, 
MW004, SB033, MW024, MW025, MWO11, and SB036. No COCs were detected above PRGs at 
S57MW007/MW008, the next downgradient cluster. The main chlorinated VOCs in this area are cis-1,2- 
dichloroethene, trichloroethene, and vinyl chloride. This area has higher contaminant concentrations, a 
greater aquifer thickness, and a steeper hydraulic gradient. 

JOB NUMBER: 
1 12GN2194-0000.1110 

Area 2 (Mid-Plume Area) includes (from upgradient to downgradient) S57MW009, MW010, MW005, MW006, 
MW026, and MW027. No COCs were detected above PRGs at S57MW0281MW029 and 
S57MW020/MW030, the next downgradient clusters. The chlorinated VOC in this area is trichloroethene. 
This area has lower contaminant concentrations, a smaller aquifer thickness, and a shallower hydraulic 
gradient. 

Area 3 (Downgradient Area) includes MW022. The main chlorinated VOCs in this area are cis-1,2- 
dichloroethene and vinyl chloride. This area is separated from Area 2 by an uncontaminated zone of the 
aquifer. 

SUBJECT: 
GROUNDWATER ALTERNATIVE 3 - IN SlTU BlOREMEDlATlON 

Assume that HRC barriers will be used for Area 1. Each barrier will be installed perpendicular to the 
groundwater flow direction (i.e., across the valley). The spacing between each barrier will be based on one 
year groundwater travel time. Injection spacing and HRC dose will be based on Regenesis HRC Design 
Software for Barrier Treatment. 

Assume that Area 2 will be allowed to naturally attenuate. No new wells are proposed. Existing wells can be 
used for long-term monitoring. 

DRAWING NUMBER: 

APPROVED BY: DATE: 

BASED ON: 

Assume that an ORC grid will be used for Area 3. Injection spacing and ORC Dose will be based on 
Regenesis ORC Design Software for Grid Applications using Slurry Injection. 

BY: KCT 
Date: 611 3/06 

Input Parameters for Area 1 (see pacle 5 of 6) 

CHECKED BY: 
Date: 

Assume the length of the barrier intersection groundwater flow direction is 160 ft. This is the approximate 
width of the valley or the area between the valley and a structure (e.g., Building 292). HRC barriers will not be 
installed beneath structures. 

Assume depth to contaminated zone is 6 ft. based on the depth to the water table on cross-section A-A' (see 
Fig. 1-6). 

Assume thickness of saturated zone is 25 ft. based on cross-section A-A' (ranges from 20 to 30 ft.) 

Assume effective porosity of 0.25. 

Assume hydraulic conductivity of 3.1 6 ftlday based on 2001 and 2005 slug test results for wells in area. 

Assume hydraulic gradient of 0.036 Wft based on 2005 waier level measurements. 
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Average chemical concentrations based on most recent groundwater sample analyzed for a particular 
parameter (see page 4 of 6). 

cis-l,2-dichloroethene - 5.389 mg/L 
trichloroethene - 3.589 mg/L 
vinyl chloride - 2.792 mg/L 
DO - 0.82 mg/L 
nitrate -'1.44 mg/L 
iron - 23.91 mg/L 
manganese - 0.544 mg/L 
sulfate - 2.61 mg/L 

CLIENT: 
INDIAN HEAD SITE 57 FS 

Based on an estimated plume length of 300 ft., a seepage velocity of 166.1 ftlyr, and a 1 yr lifespan for one 
application, 2 barrier walls would be needed. Each barrier would have 2 rows of injection points on 1 0 4  

JOB NUMBER. 
1 12GN2194-0000.1110 

Install new wells upgradient and downgradient of each barrier. Total of 3 wells (approx. 30 ft. deep) 

Assume that HRC will be reinjected at the same locations in Year 3. 

SUBJECT: 
GROUNDWATER ALTERNATIVE 3 - IN SlTU BlOREMEDlATlON 

Input Parameters for Area 3 

Assume width of plume is 100 ft. and assume length of plume is 100 ft. Actual dimensions may vary because 
there is only one permanent well (MW022) in this area where COC concentrations are greater than PRGs. 
Well MW033, which is the closest, was installed approximately 100 ft. from MW022. 

DRAWING NUMBER: 

APPROVED BY: DATE: 

BASED ON: 

Assume depth to contaminated zone is 6 ft. based on the depth to the water table on cross-section B-B' (see 
Fig. 1-7). 

BY: KCT 
Dale: 611 3/06 

Assume thickness of saturated zone is 8 ft. based on cross-section B-B". Although the clayey sand unit at this 
location is a poor aquitard based on field observations, the concentrations of chlorinated VOCs were much 
lower in a groundwater sample from CP005, which is deeper than MW022. 

CHECKED BY: 
Dale: 

Assume effective porosity is 0.25. 

Assume hydraulic conductivity of 3.3 fttday based on 2001 slug test data for MW022. 

Assume hydraulic gradient of 0.125 based on 2005 water level measurements. 

Chemical concentrations based on the most recent sample analyzed for a particular parameter (see page 4 of 

6). 
cis-l,2-dichloroethene - 0.21 mg/L 
vinyl chloride - 0.4 mg/L 
COD - 29 mg/L 
ferrous iron - 31.2 mg/L 

Based on the ORC spreadsheet, the ORC requirements for COD are greater than the requirements for the 
individual chemicals. 

Install wells upgradient of area. Total of 1 well (approx. 15 ft. deep). 
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Other Capital Costs 

CLIENT: 
INDIAN HEAD SITE 57 FS 

Collect groundwater samples from new wells (4) and existing wells (28) one month after treatment. 
Added 25% additional samples for QC blanks and duplicates. 
Assume 5 samples for HRC parameters 8 $515. 
Assume 30 samples for MNA parameters 8 $515. 
Assume 5 samples for ORC parameters 8 $205. 

JOB NUMBER: 
11 2GN2194-0000.1110 

Annual Costs 

Assume annual groundwater sampling for same parameters as above. 
ORC monitoring - 5 samples 8 $205 Years 1 and 2 
HRC monitoring - 5 samples 8 $51 5 Years 1 to 6. 
MNA monitoring - 30 samples 8 $51 5 Years 1 to 30. 

SUBJECT: 
GROUNDWATER ALTERNATIVE 3 - IN SlTU BlOREMEDlATlON 

DRAWING NUMBER: 

APPROVED BY: DATE: 

BASED ON: 

BY: KCT 
Date: 611 3/06 

CHECKED BY: 
Date: 



Average Groundwater Concentrations for COCs and other HRCIORC parameters 
2005 data for TCL VOCs and DO; conductivity FS Table 1-2; previous data used.for other parameters not analyzed in 2005. 

'geometric mean ftlday 
Nitrate, iron, manganese, and sulfate - 2004 data, except nitrate and sulfate in MWOOl and MW002 - 2001 data. 

i t r a te  and sulfate - 2001 data; iron and manganese - 2004 data. 

Down radient 
Anal e M W022 

1 , I  -Dichloroethene 
cis-1,2-Dichloroethene 

Vinyl chloride 1 400 
Iron 1+2\ 1 31200 -. . - . -.. 

COD (mg/L) 1 29 
Hydaulic conductivity' 1 3.3 
'aeometric mean fffdav 
I& - 2004 data; COD'- 2001 data. 



>..,'? HRC Design Software for Barrier Treatment US Version 3.1 
Regenesis Technical Support: USA (949) 366-8000, www.regenesis.com 

Site Name: Indian Head Site 57 
Location: Area 1 

Sof 
Consultant: 

Site Conceptual ModeVExtent of Plume Requiring Remediation 
Length of Barrier (intersecting gw flow direction) 
Depth to contaminated zone 
Thickness of contaminated saturated zone 
Aquifer soil type 
Effective porosity 
Hydraulic conductivity 
Hydraulic gradient 
Seepage velocity 

Dissolved Phase Electron Donor Demand 

Tetrachloroethene (PCE) 
Trichloroethene (TCE) 
cis-l,2-dichloroethene (DCE) 
Vinyl Chloride (VC) 
Carbon tetrachloride 
Chloroform 
1 ,I ,I-Trichloroethane (TCA) 
1 ,I-Dichlorochloroethane (DCA) 
Hexavalent Chromium 
User added, also add stoichiometric demand 
User added, also add stoichiometric demand 

Competing Electron Acceptors: 
Oxygen 
Nitrate 
Est. Mn reduction demand (potential amt of Mn2+ formed) 
Est. Fe reduction demand (potential amt of Fe2+ formed) 
Estimated sulfate reduction demand 

Microbial Demand Factor 
Safety Factor 
Lifespan for one application 

Injection Spacing and Dose: 
Number of rows in barrier 
Spacing within rows 
Effective spacing perpendicular to flow (ft) 
Total number of HRC injection locations 
Minimum required HRC dose per foot (Iblft) 

1 silty ;;;I 

Contaminant Loading Stoich. (wt/wt) 

Electron Acceptor Loading Stoich. (wt/wt) 

Conc (mg/L) Mass (Ib) contamIH, 

14.92 

23.91 247.72 55.9 
27.04 12.0 

center spacing within rows 

c- Minimum Dose Override 

Proiect Summary 
Number of HRC delivery points (adjust as nec. for site) 32 
HRC Dose in Iblfool (adjust as nec. for site) 4.0 
Corresponding amount of HRC per point (Ib) 100 
Number of 30 Ib HRC Buckets per injection point 3:3 
Total Number of 30 Ib Buckets 107 
Total Amt of HRC (Ib) 3,210 
HRC Cost $ 6.00 
Total Material Cost $ 19,260 
Shipping and Tax Estimates in  US Dollars 
Sales Tax rate: 0% $ 
Total Matl. Cost wnax $ 19,260 
Shipping of HRC (call for amount) $ 
Total Regenesis Material Cost $ 19,260 

. 

gw alr 3 hrc area 1 ,  712012006 

HRC Installation Cost Est. (responsibilitv of customer to contract work) 
Footage for each inj. point = uncontaminated + HRC inj. interval (ft) 31 
Total length for direct push for project (ft) 992 
Estimated daily installation rate (R per day: 500 for push, 200 for drilling) 400 
Estimated points per day (10 to 20 is typical for direct push) 12.9 
Required number of days 3 
Mobldemob cost for injection subcontractor $ 1,000 
Daily rate for inj. Sub. ($1-2K for push $3-4K for drill rig) $ 1,500 
Total injection subcontrator cost for application $ 5,500 
Total Install Cost(not inc. consultant, lab, etc.) $ 24,760 

Other Project Costs 
Design and Regulatory Issues $ 
Groundwater monitoring and reporting $ 
Other $ 
Other $ 
Other $ 
Other $ 
Other $ 
Other $ 
Total Project Cost $ 24,760 



.pg ORC Design Software for Grid Applications Using Slurry Injection US Version 3.1 

Regenesis Technical Support: USA (949) 366-8000, www.regenesis.com 

Site Name: 

Location: 
6 06 C 

Consultant: 

Site Conceptual ModeVExtent of Plume Requiring Remediation 

I olal poroslry 
Hydraulic conductivity 
Hydraulic gradient 
Seepage velocity 
Treatment Zone Pore Volume 

Nominal aquiler soil (gravel, sand, silty sand, silt. clay) I silty sand 
7 .-. n n  

It 
= I 10.000 Isq. It 

It 
It 

Width 01 plume (inlersecting gw [low direction) 
Length of plume (parallel to gw llow direction) 
Depth to contaminated zone 
Thickness of contaminated saturated zone 

,-,.----- :. ..I n nc I 

100 
100H 

6 
8 

Dissolved Phase Oxygen Demand: Contaminant Stolch (wVwi) ORC (Ib) 
lnd~vldual s~ecles that re~resent owaen demand Conc (mg/L) Mass (lb) Odc0ntam (10% 0,) 
benzene 
toluene 
ethylbenzene 
xylenes 
MTBE 
dlchloroethene 
vlnyl chlonde 
User added, also add stolchlometrlc demand 
User added, also add sto~chlometnc demand 
reduced met& Fe (+2) and Mn(+2) 
Measures of total owaen demand 
Total Petroleum Hydrocarbons 0 001 0 01 3 11 0 
B~ologlcal Oxygen Demand (BOD) 0 001 0 01 11 0 
Chemlcal Oxygen Demand (COD) 29 001 43 41 11 434 

Estimates for Sorbed Phase Oxygen Demand: 
So11 bulk dens~ty 1.76 @cm3 = ( 1 l0]lb/cl 
Fractlon of organlc carbon foc 0 005 range 0 to 0 01 
(Est~mated uslng So11 Conc=loc'Koc'Cgw) 
(Adjust Koc as nec to provlde real~stlc est ) Koc Stolch ORC (Ib) 

B 
Contamlnant 

lnd~vldual spenes that represent o m e n  demand 
benzene 
toluene 
ethylbenzene 
xylenes 
MTBE 
dlchloroethene 
vlnyl chlonde 
User added, also add stolchlometnc demand 
User added, also add stolchlometnc demand 

Measures of total owaen demand 

Shipping (call lor amount) $ 
T o l l  Regenesis Material Cost $ 22.800 

Total Petroleum Hydrocarbons 

Dellvery Deslgn for ORC Slurry 

. . 
Total injection subcontrator cost for application $ 7.000 
Total l n s l l l  Cost (not including consultant, lab, etc.) 0 29,800 

1781 0 001 0 01 311 0 

Spacing wthln rows (It) 
# polnts per row 
Spaclng between rows (ft) 
# of rows 
Advectlve travel tlme bet rows (days) 
Number 01 points In gnd 
Requlred ORC per loot M~nlmum Dose Overnde-> 
Total ORC Mlnlmum Dose Overnde-> 

gw a11 3 orc area 3. 7120/2006 

Other Proiect Cost Estimates 
Design $ 
Permitting and reporting $ 
Construcbon management $ 
Groundwater monitoring and rpts $ 
Other $ 
Other $ 
Other $ 
Olher $ 
Total Project Cost $ 29,800 

Blologlcal Oxygen Demand (BOD) Use a mult~ple ol d~ssolved phase -> 1 00 
Chemlcal Oxygen Demand (COD) Use a mult~ple 01 dissolved phase -> 1 00 

Feaslblllty for slurry ~njectlon In slit ok up to 10 Ibllt 

r F e a s b W y  ORC Prolect bulk Summa matenal lor slurry lnjectlon (Ibs) 2.400 
for slurry 1npct10n ln clay ok up to 5 lbllt 

Number of 30 Ib ORG buckets 
ORC bulk matenal cost 
Cost for bulk ORC matenal 22,800 
Shipplng and Tax Estimates In US Dollars 
Sales Tax rate 0% 
Total Matt Cost 22.800 

10 0 
10 

1 0 0 ~  
10 
61 

100 
3 0 

2,400 

0 01 1 [ 0 
4341 1 I 434 

lost Slurry Mixing Volume for Injections 
pnldraw Pounds per locat~on 

Buckets per locallon 
rows Des~gn sollds content (20-40°/. by wl for mnjectlons) 
days Volume of water requ~red per hole (gal) 
wnls Total water lor mlxlng all holes (gal) 
Ibdlool Slmple ORC Backf~ll~ng mln hole dla lor 67% slurry 
lbs of ORC Feas~b~llty for slurry ~njectlon ~n sand ok up to 15 IbIH 

ORC lor Dissolved ORC for Sorbed Add Dem Factor ORC Total w l  ORC Cost at 
Summary of Estimated ORC Requirements Phase (Ibs) Phase (Ibs) (1 to lox) Add Dem Factor $ 10 00 

c- 

Ind~v~dual Specles Total BTEX, MTBE C 
Total Petroleum Hydrocarbons C 
B~olcglcal Oxygen Demand (BOD) C 
Chemlcal Oxygen Demand (COD) E 

Select above measure (button) to specify required ORC quantity (in 30 Ib incremenb) --> 

57 

434 

870 lpounds ORC 

5 
2 
2 
I 

6 

434 

312 
- 
- 
868 

$ 3.122 
$ 
$ 
$ 8,683 
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All calculations and assumptions are very preliminary. A treatability study and additional groundwater 
modeling would be needed to confirm and refine assumptions. 

CLIENT: 
INDIAN HEAD SITE 57 FS 

The 2001 pre-FS investigation assumed a permeable reactive barrier (PRB), using iron as the reactive 
medium, would be installed in the area where borings S57SB030 through S57SB032 were installed (see Figs. 
1-4 and 1-5). This area is near the downgradient portion of the TCE plume. 

JOB NUMBER: 
1 12GN4020-0000.1110 

The depth to the confining unit at these borings (cross-section D-D' on Fig. 1-9) is as follows: SB030 - 20 ft; 
SB031 - 19 ft; SB032 - 6 ft. The average depth is approximately 15 ft. The depth to groundwater in this area 
(cross-section B-B') is approximately 4 ft. Therefore, the height of the PRB (aquifer thickness) would be 15 ft - 
4 f t =  11 ft. 

The PRB would extent across the valley from SB030 to SB032, which is approximately 210 ft. This would 
include the PRB gate (70 ft) and the slurry wall funnel on each side of the reactive zone (70 ft. each). 

SUBJECT: 
GROUNDWATER ALTERNATIVE 4 - PERMEABLE REACTIVE BARRIER 

The thickness of the PRB equals the groundwater velocity multiplied by the residence time required. The 
groundwater velocity can be estimated using slug test data from wells MW005lMW006 located upgradient of 
the proposed location and well MW020 located downgradient of the proposed location. Based on slug test 
data, there is a wide variation in the hydraulic conductivity values for these wells. The average hydraulic 
conductivity for well cluster MW005lMW006 is 16.65 ftlday, and the hydraulic conductivity for well MW020 is 
2.25 ftlday (Table 1-2). Therefore, the average hydraulic conductivity in the area is 9.45 ftlday. 

Groundwater velocity = (hydraulic conductivity)*(hydraulic gradientleffective porosity) 

DRAWING NUMBER: 

APPROVED BY: DATE: 

BASED ON: 

The hydraulic gradient between locations MW005lMW006 and MW020 is approx. 0.02 fvft (Figure 1-5). The 
effective porosity is 0.25. Therefore, the groundwater velocity is 9.45*(0.02/0.25) = 0.76 ftlday. 

BY: KCT 

Date: 2/27/06 

The residence time can be estimated using literature-based half-life values for TCE. The half-life values 
contained in the Design Guidance for Application of Permeable Reactive Barriers for Groundwater 
Remediation (Batelle, 2000) vary widely and range from 0.67 hr to 9.7 hr (see page 3 of 3). According to this 
guidance the actual half-life may vary depending on the iron source and site-specific groundwater chemistry. 
A treatability study would be required to determine the half-life for design. A lower half-life value would 
correspond to a faster degradation rate. The average half-life based on values provided in this guidance is 
approximately 3.5 hr. The TCE concentration at shallow upgradient well MW006 and intermediate upgradient 
well MW005 is 230 pg1L. TCE was not detected in well MW020. Assuming a starting TCE value of 230 pg/L, 
the required residence time to attain the PRG for TCE (5 pg/L) would be approximately 21 hr, as shown 
below: 

CHECKED BY: 
Date: 

TCE (pg/L) 
230 
115 
57.5 

28.75 
14.375 
7.1 875 
3.59375 

Time (hr) 
0 

3.5 
7 

10.5 
14 

17.5 
21 
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The required PRB thickness equals velocity x residence time 

CLIENT: 
INDIAN HEAD SITE 57 FS 

Thickness = (0.76 ftlday*2i hr) l ( 24  hrlday) = 0.665 ft. 

JOB NUMBER: 
1 12GN4020-0000.1'110 

The design guidance (Batelle, 2000) recommends applying a correction (safety) factor to account for changes 
in bulk density of the reactive medium between the laboratory and the field, seasonal variations in 
groundwater flow, potential loss of reactivity of the iron over time, and any other field uncertainties. 

Assuming a safety factor of 5, the PRB thickness would be approximately 3.5 ft. 

SUBJECT: 
GROUNDWATER ALTERNATIVE 4 - PERMEABLE REACTIVE BARRIER 

Following is a summary of the PRB gate and slurry wall funnel dimensions: 

Length = 210 ft (70 ft PRB gate and 70 ft slurry wall on each side of gate) 
Height = 11 ft 
Thickness = 3.5 ft 

DRAWING NUMBER: 

APPROVED BY: DATE: 

BASED ON: 

These calculations and assumptions are for FS cost estimating purposes only. The required dimensions 
could vary based on the results of treatability studies and additional hydrogeologic modeling. These additional 
studies would also be needed to optimize the final design. 

BY: KCT 

Date: 2/27/06 

Annual Costs 

CHECKED BY: 

Date: 

Assume annual sampling of existing permanent wells (28) for 30 years (MW001 to MW013, MW020, MW022, 
MW024 to MW034, MW036, and MW037). Samples would be analyzed for TCL VOCs (including diethyl 
ether). 

Assume 35 samples per sampling period (incl. blanks and duplicates) @ $120. 

References 

Batelle, 2000. Design Guidance for Application of Permeable Reactive Barriers for Groundwater 
Remediation. Prepared for Air Force Research Laboratory, Tyndall Air Force Base, Florida. Sponsored by 
DOD Strategic Environmental Research and Development Program (SERDI). 



Table 2-1. Compounds Tested and Half-Lives Normalized, to 1 m2 Iron Surface per mL 
Solution (Adapted from Gillham, 1996 and other sources listed in the footnotes) 

Pure ~ron'"' Commercial ~ron'"' 
Organic Compounds f 112 W) f 112 (hr) 

Methanes 
Carbon tekachloride 
Chloroform 
Bromoform 

Ethanes 
Hexachloroethane 

Ethenes 
Tetrachloroethene 
Trichloroethene 
1,l -Dichloroethene 
trans- l,2-Dichloroethene 
cis- 12-Dichloroethene 
Vinyl chloride 

Other Organics 
1,1,2-Trichlorotrifluoroethane (Freon 1 13) 
1,2,3-Trichloropropane 
1,2-Dichloropropane 
1,3-Dichloropropane 
12-Dibromo-3-chloropropane 

I 1,2-Dibromoethane 
n-Nitrosodimethylamine (NDMA) 

w 
, nickef'' 

uranium'" 
Nitrate 'I) NA NA 

No Apparent Demadation 
~ i c h l o r o m e t h a n e ( ~ ~ ~ '  NA NA 
1,4-DichlorobenzeneW 
1,2-Dichloroethanep' 
~hlorornethane'~' 

'a) Gillham and O'Hannesin (1994) 
b) ETI (1997) 
c) Focht (1994) 
d) Agrawal and Tratnyek (1994) 
,e) Sivavec and Homey (1995) 
If) Mackenzie et al. (1995) 
:g) Matheson and Tratnyek (1994) 
h) Schreier and Reinhard (1 994) 
\JA = Not available. 

NA NA 
NA NA 
NA NA 

(i) Lipczynska-Kochany et al. (1 994) 
('j) orthandGillham(1995) 
(k) Blowes et al. (1997) 
(1) WSRC(1999) 
(m) The half-lives reported in this table are for 

illustration purposes only. Contaminant half- 
lives may vary depending on the iron source 
and site-specific groundwater chemistry. 
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The groundwater model (App. H.3) was used to estimate the number of extraction wells and flow rate for 
each well. The model predicted that five wells would be needed in the TCE plume area and one well would be 
needed in the area near MW022 where only cis-l,2-dichloroethene and vinyl chloride were detected at 
concentrations above PRGs. 

CLIENT: 
INDIAN HEAD SITE 57 FS 

Wells 1 and 2 would be installed between locations MW003lMW004 and MW009lMW010. Wells 3, 4, and 5 
would be installed between locations MW009lMW010 and MW005lMW006. Well 6 would be installed near 
MW022. 

JOB NUMBER: 
1 12GN2194-0000.0110 

Following is a summary of the approximate depth and flow rate of each well: 

Six wells at a total depth of 125 ft to be installed. 

SUBJECT: 
GROUNDWATER ALTERNATIVE 5 - EXTRACTION AND TREATMENT 

This would require approx. 125 of in-well piping. 

Assuming the treatment facility (air stripping tower) would be installed near MW022, the total length of header 
piping would be approximately 1900 ft. This location is above the 100-yr flood elevation (8 ft). 

DRAWING NUMBER: 

APPROVED BY: DATE: 

BASED ON: 

It is assumed that the treated groundwater would be discharged to Mattawoman Creek. The length of 
discharge piping would be approximately 250 ft. 

BY: KCT 

Date: 2/27/06 

The contaminants that exceed PRGs are 1,l-dichloroethene (1 1 DCE), cis-l,2-dichloroethene (cl2DCE), 
diethyl ether (ether), trans-l,2-dichloroethene (tl2DCE), trichloroethene (TCE), and vinyl chloride (VC). 

CHECKED BY: 
Date: 

The average concentrations (pg1L) (page 3 of 5) and flow rates (gpm) for each area are as follows: 

Well 
Well 1 
Wells 2-5 
Well 6 

Flow 
20 
50 
5 

11DCE 
15 
6 
0 

cl2DCE 
5988 
26 

21 0 

ether 
450 
704 
160 

VC 
31 02 
1.1 
400 

tl2DCE 
18 
0 
0 

TCE 
3988 
136 
0 
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Flow weighted average (influent) concentrations are as follows: 

CLIENT: 
INDIAN HEAD SITE 57 FS 

JOB NUMBER: 
1 12GN2194-0000.0110 

The assumed effluent limits for discharge to Mattawoman Creek are assumed to be the PRGs: 

11 DCE 
cl2DCE 
ether 
tl2DCE 
TCE 
VC 

SUBJECT: 
GROUNDWATER ALTERNATIVE 5 - EXTRACTION AND TREATMENT 

Note that treatment would not be required for ether or tl2DCE to attain the assumed discharge limits. 

Assume that treatment would include flow equalization tank and air stripping. 

Size equalization tank for 30-min retention time 

Vol = flow (gpm)*retention time (min) = 75 gpm'30 min = 2250 gal 

8 
1628 
600 
4.8 

1 154 
855 

See pages 4 of 5 and 5 of 5 for air stripper sizing. Based on the conceptual air stripper design, the air 
emissions rate is 0.16 Iblhr total VOCs. Therefore, it is assumed that off-gas treatment would not be required. 

DRAWING NUMBER: 

APPROVED BY: DATE: 

BASED ON: 

pg/L 
pg/L 
pg/L 
pg/L 
pg/L 
pg/L 

vg/L 
pg/L 
pg/L 
pg/L 
cl!3/L 
P ~ / L  

11 DCE 
cl2DCE 
ether 
tl2DCE 
TCE 
VC 

Annual Costs 

BY: KCT 

Date: 2/27/06 

7 
70 

1246 
100 

5 
2 

Annual costs include O&M costs for extraction system and treatment plant for 19 years. 

CHECKED BY: 
Date: 

Assume annual sampling of existing permanent monitoring wells (28) for 19 years (MW001 to MW013, 
MW020, MW022, MW024 to MW034, MW036, and MW037). Samples would be analyzed for TCL VOCs 
(including diethyl ether). Assume 35 samples per sampling period (incl. blanks and duplicates) @ $120. 

Assume monthly sampling of treatment plant influent and effluent for 19 years. Assume 4 samples per 
sampling period (incl. Blanks and duplicates) @ $120. 



ALTERNATIVE 5 - ESTIMATED CONCENTRATIONS BY EXTRACTION WELL 

Extraction Well 6 
Analyte 

1 , I  -Dichloroethene 
cis-l,2-Dichloroethene 
Diethyl ether 
trans-l,2-Dichloroethene 
Trichloroethene 
Vinyl chloride 

MW022 
0 

21 0 
160 
0 
0 

400 



QED Stripper Model Page 1 of 3 

Name: K Turnbull 

- 

Project: Indian Head Site 57 FS 

QED Air Stripper Model ver. c1.10 

Units: English 

2/28/2006 

Air Temp: 55 F 

Site Data 

Water Temp: 55 F 

Stripper: EZ-Tray 12.x - Click for details 

Stripper Max Flow: 100 gpm 

e-mail: turnbullk4ttnus.com 

Altitude: 0 ft 

Flow: 75 gpm 

Stripper ~ i r  Flow: 600 cfrn 

Water Results 
Contaminant 

1,l-dichloroethylene 

c-1,2-dlchloroethylene 

dlethyl ether 

t-1,2-dichloroethylene 

trichloroethylene (TCE) 

vlnyl chloride (chloroethylene) 

Air Results & 

Notes 
I 

:;::::.Fl:""'l ( P P ~ )  Removal (ppb) Removal 

~ ~ ~ ) 1 9 9 . 8 4 6 ~ ~ 1  
[-1~1(27.9(195~](~1 
[ - 1 ) 1 0 0 i ( c ~ 1 m F l  
~ / 1 5 ~ ~ ~ ~ ]  
' ~ ~ l ~ ~ ~ ~ l  

Contaminant 

1,l-dichloroethylene 

c-1,2-dlchloroethylene 

diethyl ether 

t-1,2-dichloroethylene 

trichloroethylene (TCE) 

vinyl chloride (chloroethylene) 

4 -Tray (ppmV) 

0.0323 

6.5741 

3.0265 

0.0194 

3.4427 

5.3636 

4-Tray (lb/hr) 

0.00030 

0.06104 

0.02148 

0.00018 

0.04332 

6-Tray (ppmV) 

0.0323 

I 

6-Tray (lb/hr) 

0.00030 

0.0194 

3.4436 

0.00018 

0.04333 

0.03211 0.03211 

6.5841 

3.1385 

5.3636 

0.06113 

0.02228 



QED ENGINEERING SPECIFICATION 

ENGINEERING DATA SHEET 1 
AIR STRIPPER (REMOVABLE TRAY) 

GENERAL PRODUCT DATA 

Model Max. Dry Oper. Shell Active Nom. *Required 
No. Flow Weight Weight Dimension Trays per tier Area air flow Clearance 

(GPM) (Ibs) (Ibs) ("LxWxH) (no x Ibs) (sq ft) (cfm) (inches) 

'Required clearances (backlsides by front, installed on standard skid) ' 

INSTALLATION DATA 

Model Water Water Blower Exhaust Water +Exhaust 'Max. back 
No. Inlet Outlet Inlet Outlet drain Stack size pressure 

(Y FNPT) (" FNPT) (Y flange) (" O.D. pipe) (" FNPT) (inches) ("H20) - 

+ Minimum recommended nominal diameter of exhaust stack, if added 
* Maximum clean-tray exhaust back-pressure allowed without auxiliary blower 

SECTION 1000: AIR STRIPPER SPECIFICATIONS (REMOVABLE TRAY) 
REV 010122 Copyright 2001 QED 



TETRA TECH NUS, INC. CALCULATION SHEET PAGE 1 OF 1 

Groundwater Alterantive 2 (based on MNA scorinq protocol) 
v o c s  120 
Fe (+2) 25 
TOC 30 
Alkalinity 15 
Misc (1) 75 

CLIENT: 
INDIAN HEAD SITE 57 FS 

Gases (2) 250 
$51 5 

JOB NUMBER: 
112GN2194.1110 

nitrate, nitrite, sulfate, sulfide, chloride 
methane, carbon dioxide, ethane, ethene, hydrogen sulfide 

Groundwater Alternative 3 (HRC rnonitorinq) 
v o c s  120 
Fe(+2) 25 
Fe (diss) 25 
Mn (diss) 25 
TOC 30 
Alkalinity 15 
Misc (1) 75 

SUBJECT: 
ANALYTICAL COSTS 

nitrate, nitrite, sulfate, sulfide, chloride 
carbon dioxide, methane, ethane, ethene 

Groundwater Alternative 3 (ORC rnonitorinq) 
VOCs 120 
Fe(+2) 25 
BOD 30 

DRAWING NUMBER: 

APPROVED BY: DATE: 

BASED ON: 
PREVIOUS INVESTIGATIONS 

COD 30 
$205 

BY: 
Date: 

CHECKED BY: 
Date: 



APPENDIX J 

REMEDIAL ALTERNATIVE COST ESTIMATES 



NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 2: Monitored Natural Attenuation 

Subtotal $0 $0 $7,000 $0 $7,000 

Capital Cost 

Local Area Adjustments 

Item 

Overhead on Labor Cost Q 30% 
G & A on Labor Cost Q 10% 

G & A on Material Cost Q 10% 
G & A on Subcontract Cost Q 10% 

Total Direct Cost 

1 PROJECT PLANNING & DOCUMENTS 
1.1 Prepare Documents 200 hr $35.00 $0 $0 $7,000 $0 

I I I  
$7.000 

Quantity 

lndirects on Total Direct Cost Q 0% 
Profit on Total Direct Cost Q 10% 

Subtotal 

Unit 

Health & Safety Monitoring Q 0% 

Total Field Cost 

Contingency on Total Field Costs @ 0% 
Engineering on Total Field Cost Q 0% 

Unit Cost 
Subcontract Material Labor Equipment 

TOTAL COST 

Extended Cost 
Subcontract Material Labor Equipment Subtotal 

Page 1 of 3 



NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 

Groundwater Alternative 2: Monitored Natural Attenuation 

Analyze 35 groundwater samples for TCL VOCs and natural attenuation 
including blanks and duplicates. Monitor for 30 vears. 

- 

Item 

Report $1 0,000 Document sampling events and results 

Site Review $1 5,000 Five Year Site Reviews 

TOTALS $45,325 $1 5,000 

Sampling $1 7,300 Labor, Field Supplies 

Item Cost 
per round 

(1) Sampling rounds would occur annually for years 1 through 30. 

Page 2 of 3 

Item Cost 
every 5 years Notes 



NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 2: Monitored Natural Attenuation 

TOTAL PRESENT WORTH $604,448 

Present Worth'Analysis 

Page 3 of 3 

Present 
Worth 

0 $9,670 $9,670 1 .OOO $9,670 
Year 

Total Year 
Cost 

Annual Discount 
Rate at 7% 

Capital 
Cost 

Annual 
Cost 



Local Area Adjustments 

NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 3: In-situ Biological Treatment 
Capital Cost 

riley\lndian Head\Site 57\2006 GWAlt 3 rev I\capcost Page 1 of 5 

Extended Cost 
Subcontract Material Labor Equipment Subtotal 

1 PROJECT PLANNING & DOCUMENTS 
$0 $17.500 $0 

I D 1  
1 .I Prepare Documents & Plans including Permits 500 hr $35.00 $0 $17.500 

2 MOBlLlZATlONlDEMOBlLlZATlON & SITE SUPPORT 
2.1 Office Trailer 2 mo $340.00 $0 $0 $0 $680 $680 

2.2 Field Office Suppol? 2 mo $145.00 $0 $290 $0 $0 $290 

2.3 Storage Trailer (1) 2 mo $109.00 $0 $0 $0 $218 $218 

2.4 Utility ConnectionIDisconnection (phonelelectric) 1 Is $1,500.00 $1,500 $0 $0 $0 $1.500 

2.5 Construction Survey 2.5 ac $2,000.00 $5,000 $0 $0 $0 $5.000 

2.6 Equipment MobilizationlDemobilization 2 ea $1 51 .OO $350.00 $0 $0 $302 $700 $1.002 
2.7 Site Utilities 2 mo $150.00 $300 $0 $0 $0 $300 

2.8 Field Construction Mgt. (5p * 5 dayslweek) 8 mwk $6.250.00 $0 $0 $50,000 $0 $50,000 
3 DECONTAMINATION 
3.1 Decontamination Services 2 mo $1,100.00 $1,850.00 $1,200.00 $0 $2,200 $3,700 $2.400 $8,300 
3.2 Temporary Equipment Decon Pad 1 Is $1,500.00 $2,000.00 $300.00 $0 $1.500 $2,000 $200 $3,700 
3.3 Decon Water 2.000 gal $0.20 $0 $400 $0 $0 $400 
3.4 Decon Water Storage Tank, 6,000 gallon 2 mo $645.00 $0 $0 $0 $1,290 $1,290 
3.5 Clean Water Storage Tank, 4,000 gallon 2 mo $580.00 $0 $0 $0 $1,160 $1,160 
3.6 Disposal of Decon Waste (liquid & solid) 2 mo $950.00 $1,900 $0 $0 $0 $1.900 

4 IN-SITU BIOLOGICAL TREATMENT 
4.1 Subcontractor's Mobilization & Demobilization 1 ea $4.000.00 $4,000 $0 $0 $0 $4,000 

4.2 Area 1 ProbeIPumpllnjection Subcontractor 3 day $3,070.00 $9,210 $0 $0 $0 $9.210 
4.3 Area 1 Core & Repair Injection Points 64 ea $14.51 $50.50 $14.75 $0 $929 $3.232 $944 $5.105 
4.4 Area 1 HRC Cost (6,420 Ib. + 10%) 7,062 Ib $5.86 $0 $41.383 $0 $41,383 $0 
4.5 Area 3 Probe/Pump/lnjection Subcontractor 1 day $3,070.00 $3,070 $0 $0 $0 $3,070 
4.6 Area 3 Core & Repair Injection Points 100 ea $14.51 $50.50 $14.75 $0 $1.451 $5,050 $1,475 $7.976 
4.7 Area 3 ORC Cost (2,400 Ib. + 10%) 2,640 Ib $7.90 $0 $20,856 $0 $0 $20,856 

5 MONITORING WELLS 
5.1 Install Monitoring Wells (4 wells) 105 If $65.00 $6,825 $0 $0 $0 $6,825 
5.2 Well Development (4 hrlwell) 16 hr $35.00 $560 $0 $0 $0 $560 
5.3 CollectIContainerize IDW 9 drum $55.00 $495 $0 $0 $0 $495 
5.4 TransportIDispose IDW 9 drum $170.00 $1,530 $0 $0 $0 $1,530 

6 GROUNDWATER SAMPLING 
6.1 Collection (labor) 1 Is $16,000.00 $0 $0 $16.000 $0 $16.000 
6.2 EquipmentISupplies 1 Is $500.00 $1,600.00 $0 $500 $0 $1,600 $2.100 
6.3 Analytical Cost 1 Is $19,050.00 $1 9.050 $0 $0 $0 $19.050 

Subtotal $53.440 $69,509 $97,784 $10,667 $231.400 

Item Unit Quantity 
Unit Cost 

Subcontract Material Labor Equipment 



NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 3: In-situ Biological Treatment 

Overhead on Labor Cost Q 30% 
G & A on Labor Cost Q 10% 

G & A on Material Cost Q 10% 
G & A on Equipment Cost @ 10% 

G & A on Subcontract Cost @1 10% 

Capital Cost 

I 

Total Direct Cost $58.784 $78.601 $122,797 $10.525 $270.707 

lndirects on Total Direct Cost Q 35% 
Profit on Total Direct Cost Q 10% 

Extended Cost 
Subcontract Material Labor Equipment Item 

Subtotal 

Health & Safety Monitoring @ 2% 

Total Field Cost 

Quantity 

Contingency on Total Field Costs Q 25% 
Engineering on Total Field Cost Q 10% 

TOTAL COST 

Unit 

riley\lndian Head\Site 57\2006 GWAlt 3 rev l\capcost 

Unit Cost 
Subcontract Material Labor Equipment 

Page 2 of 5 



NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 3: In-situ Bioloaical Treatment 

1.1 Prepare Documents & Plans including Permits 
2 DECONTAMINATION 

2.1 Decontamination Services 
2.2 Temporary Equipment Decon Pad 
2.3 Decon Water 
2.4 Decon Water Storage Tank, 6,000 gallon 
2.5 Clean Water Storage Tank, 4,000 gallon 
2.6 Disposal of Decon Waste (liquid & solid) 

3 IN-SITU BIOLOGICAL TREATMENT 
3.1 Field Construction Mgt. ( l p  5 dayslweek) 
3.2 Subcontractor's Mobilization & Demobilization 
3.3 Area 1 Probe/Pump/lnjection Subcontractor 
3.4 Area 1 Core & Repair Injection Points 
3.5 Area 1 HRC Cost (6,420 Ib. + 10%) 

- 
Capital Cost Year 3 

Subtotal 

Local Area Adjustments 

Unit Cost Extended Cost 
Subcontract Material Labor Equipment Subcontract Material Labor Equipment Item 

Overhead on Labor Cost @ 30% 
G & A on Labor Cost @ 10% 

G & A on Material Cost @ 10% 
G & A on Equipment Cost @ 10% 

G & A on Subcontract Cost @ 10% 

1 PROJECT PLANNING & DOCUMENTS 

Total Direct Cost 

Quantity 

Indirects on Total Direct Cost @ 35% 
Profit on Total Direct Cost Q 10% 

Unit 

Subtotal 

Health & Safety Monitoring @ 2% 

Total Field Cost 

Contingency on Total Field Costs @ 10% 
Engineering on Total Field Cost @ 10% 

hr 

mo 
Is 

gal 
mo 
mo 
mo 

mwk 
ea 

day 
ea 
I b 

TOTAL COST 

riley\lndian Head\Site 57U006 GWAlt 3 rev l\capcost (2) Page 3 of 5 



Analysis/Water $1,025 
ORC Monitoring 

NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 

Groundwater Alternative 3: In-situ Biological Treatment 
Annual Cost 

AnalysisNVater $2,575 $2,575 
HRC Monitoring 

Item 

Analysis/Water $15,450 $1 5,450 $15,450 
MNA Monitoring 

Analyze groundwater samples for ORC evaluation parameters including blanks and duplicates 

Sampling $24,700 $24,700 $24,700 Labor, Field Supplies per sampling round 

Item Cost 

Years 1 & 2 

Analyze groundwater samples for HRC evaluation parameters including blanks and duplicates. 

Analyze groundwater samples for MNA evaluation parameters including blanks and duplicates. 

Report $1 0,000 $10,000 $1 0,000 Document sampling events and results 

Item Cost 

Years 3 thru 6 

Site Review $15,000 Five Year Site Reviews 

Item Cost 

Years 7 thru 30 

Item Cost 
every 5 years 

TOTALS $53,750 $52,725 $50,150 $1 5,000 

Notes 1 

riley\lndian Head\Site 57E006 GWAlt 3 rev l\anulcost Page 4 of 5 



NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 3: In-situ Biological Treatment 
Present Worth Analysis 

I Capital Annual I Total Year 1 Annual Discount I Present 11 I year I cost Cost Cost Rate at 7% Worth 
0 $540.507 $540,507 1,000 $540,507 

$53,750 0.935 
$53,750 0.873 
$234,731 0.81 6 
$52,725 0.763 
$67,725 0.71 3 
$52,725 0.666 
$50,150 0.623 
$50,150 0.582 
$50,150 0.544 
$65,150 0.508 
$50,150 0.475 
$50,150 0.444 
$50,150 0.415 
$50,150 0.388 
$65,150 0.362 
$50,150 0.339 
$50,150 0.31 7 
$50,150 0.296 
$50,150 0.277 
$65,150 0.258 
$50,150 0.242 
$50,150 0.226 
$50,150 0.21 1 
$50,150 0.1 97 
$65,150 0.184 
$50,150 0.1 72 
$50,150 0.161 
$50,150 0.1 50 
$50,150 0.141 
$65,150 0.131 - 

TOTAL PRESENT WORTH 

riley\lndian Head\Site 57E006 GWAlt 3 rev l\pwa Page 5 of 5 



NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 4: Permeable Reactive Barrier 
Capital Cost 

11 I I I Un~t Cost I Extended Cost - . - .. --. - ~ . .  

Item I ~uant i t y l  unit1 Subcontract Material Labor Equipment( Subcontract Material Labor Equipment] 
1 PROJECT PLANNING & DOCUMENTS 

1.1 Prepare Documents & Plans includina Permits 500 hr $35.00 $0 $0 $17,500 $0 $17,500 
2 MOBIL~ZATION/DEMOBIL~ZAT~ON & S~TE  SUPPORT 

2.1 Office Trailer 
2.2 Field Office Support 
2.3 Storage Trailer (1) 
2.4 Utility Connection1Disconnection (phonelelectric) 
2.5 Construction Survey 
2.6 Equipment MobiIizationlDemobiIization 
2.7 Site Utilities 
2.8 Field Construction Mgt. (5p * 5 daysfweek) 

3 DECONTAMINATION 
3.1 Decontamination Services 
3.2 Temporary Equipment Decon Pad 
3.3 Decon Water 
3.4 Decon Water Storage Tank, 6,000 gallon 
3.5 Clean Water Storage Tank. 4,000 gallon 
3.6 Disposal of Decon Waste (liquid &solid) 

4 PERMEABLE REACTIVE BARRIER 
4.1 Treatability Study 
4.2 Cut & Chip Trees 
4.3 Grub Stumps & Remove 
4.4 Slurry Wall (2' thick) 
4.5 Sheet Piling, temporary (70' by 3.5' box) 
4.6 Excavate in Box with Clamshell 
4.7 lron Filings 
4.8 Place lron Filings 
4.9 ConstrucffRemove Dewatering Pad (25' ' 80') ' 

4.10 MixlSpreadILoad Soil on Pad 
4.11 Haul/Disposal of Excavated Soil 
4.12 BackfillICompact Excavation, top 4' 
4.13 Disposal Testing 

5 SITE RESTORATION 
5.1 Top Dress Soil, 1 cy for 600.sf (21,780 sf) 
5.2 Fine Grading & Seeding 
5.3 Asphalt Repair (30' by 50') 

Subtotal 

Local Area Adjustments 

mo 
rno 
mo 

Is 
ac 
ea 
rno 

rnwk 

mo 
Is 

gal 
mo 
rno 
mo 

IS 
ac 
ac 
sf 
sf 
CY 

CY 

day 
sf 

day 
ton 

CY 
ea 

CY 
SY 

SY 
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NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 4: Permeable Reactive Barrier 

Overhead on Labor Cost Q 30% 
G & A on Labor Cost Q 10% 

G & A on Material Cost Q 10% 
G & A on Equipment Cost @ 10% 

G & A on Subcontract Cost Q 10% 

Capital Cost 

Total Direct Cost 

Subtotal 

Extended Cost 

Total Field Cost 

Material Labor Equipment Subcontract Material Labor Equipment I D 1  Subtotal 
Unit Cost 

Subcontract Item 

lndirects on Total Direct Cost @ 35% 
Profit on Total Direct Cost Q 10% 

Health & Safety Monitoring Q 2% 

Quantity 

Contingency on Total Field Costs @ 25% 
Engineering on Total Field Cost Q 10% 

Unit 

TOTAL COST 
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4.9 Disposal Testing 
5 SlTE RESTORATION 

NAVAL SUPPORT FACILITY, INDIAN HEAD 7/19/2006 1:21 PM 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 4: Permeable Reactive Barrier 
Capital Cost - Year 15 l ron Replacement 

I 

5.1 Top Dress Soil, 1 cy for 600 sf 10,890 sf) 
5.2 Fine Grading & Seeding 

Subtotal 

Local Area Adjustments 

Exiended Cost 
Subcontract Material Labor Equipment Subtotal Item 

Overhead on Labor Cost Q 30% 
G & A on Labor Cost Q 10% 

G & A on Material Cost Q 10% 
G & A on Equipment Cost @ 10% 

G & A on Subcontract Cost Q 10% 

1 PROJECT PLANNING & DOCUMENTS 
1 .I Prepare Documents & Plans including Permits 200 hr $35.00 $0 $0 $7,000 $0 

I I I  
$7,000 

2 MOBlLlZATlONlDEMOBlLlZATlON & SlTE SUPPORT 
2.1 Office Trailer 1 rno $340.00 $0 $0 $0 $340 $340 
2.2 Field Office Suppori 1 mo $145.00 $0 $145 $0 $0 $1 45 
2.3 Storage Trailer (1) 1 rno $109.00 $0 $0 $0 $1 09 $109 
2.4 Utility Connection/Disconnection (phone/electric) 1 IS $1.500.00 $1,500 $0 $ 0 $0 $1.500 
2.5 Equipment Mobilization/Demobilization 3 ea $151 .OO $350.00 $0 $0 $453 $1,050 $1,503 
2.6 Site Utilities 1 rno $150.00 $1 50 $0 $0 $0 $150 
2.7 Field Construction Mgt. (5p ' 5 dayslweek) 4 mwk $6,250.00 $0 $0 $25,000 $0 $25.000 

3 DECONTAMINATION 
3.1 Decontamination Services 1 mo $1,100.00 $1.850.00 $1,200.00 $0 $1,100 $1,850 $1,200 $4,150 
3.2 Temporary Equipment Decon Pad 1 Is $1,500.00 $2,000.00 $300.00 $0 $1,500 $2.000 $200 $3,700 
3.3 Decon Water 1,000 gal $0.20 $0 $200 $0 $0 $200 
3.4 Decon Water Storage Tank, 6,000 gallon 1 mo $645.00 $0 $0 $0 $645 $645 
3.5 Clean Water Storage Tank, 4,000 gallon 1 mo $580.00 $0 $0 $0 $580 $580 
3.6 Disposal of Decon Waste (liquid & solid) 1 rno $950.00 $950 $0 $0 $0 $950 

4 PERMEABLE REACTIVE BARRIER 
4.1 Sheet Piling, temporary (70' by 3.5' box) 2,205 sf $19.39 $42,755 $0 $0 $0 $42,755 
4.2 Excavate Iron in Box with Clamshell 100 cy $8.75 $15.40 $0 $0 $875 $1,540 $2,415 
4.3 Iron Filings 100 cy $438.73 $0 $43,873 $0 $0 $43,873 
4.4 Place Iron Filings 2 day $524.00 $923.40 $0 $0 $1.048 $1,847 $2.895 
4.5 Construct/Remove Dewatering Pad (25' 55') 1,375 sf $4.04 $2.93 $0.86 $0 $5,555 $4,029 $1,183 $10,766 
4.6 MixISpreadlLoad iron on Pad 5 day $403.20 $241.40 $0 $0 $2,016 $1.207 $3,223 
4.7 HaullDisposal of Excavated iron 150 ton $55.00 $8.250 $0 $0 $0 $8,250 
4.8 Backfill/Compact Excavation, top 4' 36 CV $1.43 $0.98 $0 $0 $51 $35 $87 

Total Direct Cost 

Quantity 

lndirects on Total Direct Cost Q 35% 
Profit on Total Direct Cost Q 10% 
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Unit 
Unit Cost 

Subcontract Material Labor Equipment 



NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 4: Permeable Reactive Barrier 

Subtotal $272,772 

Capital Cost - Year 15 Iron Replacement 

Health & Safety Monitoring O 2% $5,455 

Total Field Cost $278,228 

Extended Cost 
Subcontract Material Item 

Contingency on Total Field Costs @ 10% 
Engineering on Total Field Cost Q 10% 

Labor Equipment /=I Subtotal 

TOTAL COST $333.873 

Quantity 

Page 4 of 6 

Unit 
Unit Cost 

Subcontract Material Labor Equipment 



NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 4: Permeable Reactive Barrier 

Analyze 35 groundwater samples for TCL VOCs including blanks and 
duplicates. Monitor for 30 vears. 

Annual Cost 

Report $1 0,000 Document sampling events and results 

Site Review $1 5.000 Five Year Site Reviews 

Notes Item 

TOTALS $31,500 $1 5,000 

Sampling $1 7,300 Labor, Field Supplies 

(1) Sampling rounds would occur annually for years 1 through 30. 

Item Cost 
per round 
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Item Cost 
every 5 years 



NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 4: Permeable Reactive Barrier 

I Year ( Cost Cost Cost I Rate at 70h 1 Worth 11 
0 $781,842 

TOTAL PRESENT WORTH 
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NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 5: Extraction and Treatment 
Capital Cost 

Extended Cost 
Subcontract Material Labor Equipment 

1 PROJECT PLANNING & DOCUMENTS 
1.1 Prepare Documents & Plans including Permits 500 hr $35.00 $0 $0 $17,500 $0 $1 7.500 

2 MOBILIZATION/DEMOBILlZATlON & SlTE SUPPORT 
2.1 Office Trailer 5 mo $340.00 $0 $0 $0 $1,700 $1.700 
2.2 Field Office Support 5 mo $1 45.00 $0 $725 $0 $0 $725 
2.3 Storage Trailer (1) 5 mo $109.00 $0 $0 $0 $545 $545 
2.4 Utility ConnectionIDisconnection (phonelelectric) 1 Is $1,500.00 $1.500 $0 $0 $0 $1,500 
2.5 Construction Survey 0.5 ac $2,000.00 $1,000 $0 $0 $0 $1,000 
2.6 Equipment MobiIization/Demobilization 5 ea $151 .OO $350.00 $0 $0 $755 $1.750 $2,505 
2.7 Site Utilities 5 mo $150.00 $750 $0 $0 $0 $750 
2.8 Field Construction Mgt. (5p ' 5 dayslweek) 21 mwk $6,250.00 $0 $0 $131,250 $0 $131,250 

3 DECONTAMINATION 
3.1 Decontamination Services 1 mo ,  $1,100.00 $1,850.00 $1,200.00 $0 $1,100 $1,850 $1.200 $4,150 
3.2 Temporary Equipment Decon Pad 1 Is $1,500.00 $2,000.00 $300.00 $0 $1,500 $2,000 $300 $3,800 
3.3 Decon Water 1,000 gal $0.20 $0 $200 $0 $0 $200 
3.4 Decon Water Storage Tank. 6,000 gallon 1 mo $645.00 $0 $0 $0 $645 $645 
3.5 Clean Water Storage Tank, 4,000 gallon 1 mo $580.00 $0 $0 $0 $580 $580 
3.6 Disposal of Decon Waste (liquid & solid) 1 mo $950.00 $950 $0 $0 $0 $950 

4 EXTRACTION SYSTEM 
4.1 Install Wells (6 wells) 125 If $65.00 $8,125 $0 $0 $0 $8,125 
4.2 Well Covers 6 ea $97.50 $585 $0 $0 $0 $585 
4.3 Well Development (4 hours per well) 24 ea $35.00 $840 $0 $0 $0 $840 
4.4 CollectIContainerize IDW 12 drum $55.00 $660 $0 $0 $0 $660 
4.5 Transport/Dispose IDW 12 drum $170.00 $2,040 $0 $0 $0 $2,040 
4.6 Asphalt RemovalIReplacement for 4" pipe 550 If $3.85 $10.01 $4.60 $0 $2,118 $5,506 $2,530 $10,153 
4.7 ExcavateIBackfill Pipe Trench for 4" pipe 1,900 If $0.35 $0.27 $0 $0 $665 $513 $1,178 
4.8 Header Pipe, PVC 4" wlfittings 2,025 If $2.81 $6.60 $0 $5,690 $13,365 $0 $19.055 
4.9 Extraction Pump, 5 gpm, 113 HP wlcontrols 3 ea $1,841.00 $191.00 $0 $5,523 $573 $0 $6,096 

4.10 Extraction Pump, 20 gpm, 112 HP wlcontrols 3 ea $1,644.00 $1 91 .OO $0 $4,932 $573 $0 $5,505 
4.1 1 Vault Boxes and Misc. PipingNalves at Well Head 6 ea $439.45 $359.56 $0 $2.637 $2,157 $0 $4.794 

5 TREATMENT SYSTEM 
5.1 Building Foundation 500 sf $5.03 $2,515 $0 $0 $0 $2,515 
5.2 Treatment Building 500 sf $14.34 $7,170 $0 $0 $0 $7,170 
5.3 Building Misc. (doors/ventIinsulation/lighting/misc.) 1 Is $7,443.00 $7,443 $0 $0 $0 $7.443 
5.4 Electrical Service. 1000 A, 480 V 1 ea $18,500.00 $18,500 $0 $0 $0 $18.500 
5.5 Equalization Tank (2.250 gal) 1 ea $2,575.00 $1,010.39 $141.69 $0 $2,575 $1,010 $142 $3,727 
5.6 Top Mounted Mixer ( I  hp) 1 ea $6,295.00 $102.48 $0 $6,295 $1 02 $0 $6,397 

. 5.7 Centrifugal Transfer Pump, 75 gpm (3 hp) 2 ea $3.739.00 $1,166.00 $0 $7,478 $2,332 $0 $9.810 
5.8 Air Stripper, 4 tray, 600 cfm 1 ea $29,500.00 $8,050.00 $2,700.00 $0 $29,500 $8.050 $2,700 $40.250 
5.9 Asphalt RemovallReplacement for 4" pipe 50 If $3.85 $10.01 $4.60 $0 $193 $501 $230 $923 

5.10 ExcavateIBackfill Pipe Trench for 4" pipe 250 If $0.35 $0.27 $0 $0 $88 $68 $155 
5.1 1 Discharge Pipe,PVC 4" wlfittings 250 If $2.81 $6.60 $0 $703 $1,650 $0 $2,353 
5.12 Instruments and Controls 1 Is $16,200.00 $9,755.00 $0 $16,200 $9,755 $0 $25,955 
5.13 PlumbIElectrify System 1 Is $4,000.00 $3,500.00 $0 $4,000 $3,500 $0 $7,500 
5.14 System Start-up and Testing 1 Is $1,000.00 $2,000.00 $0 $1,000 $2,000 $0 $3,000 

6 SlTE RESTORATION 
6.1 Top Dress Soil, 1 cy for 600 sf 14 cy $21.50 $19.50 $0 $30 1 $273 $0 $574 
6.2 Fine Grading & Seeding 930 sy $0.36 $1.39 $0:23 $0 $335 $1,293 $214 $1,841 

Item Unit Quantity 
Unit Cost 

Subcontract Material Labor Equipment 



NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 5: Extraction and Treatment 

Subtotal $47,878 $89,478 $53.392 $6,396 $197.145 

Capital Cost 

I 
Local Area Adjustments 100.0% 102.8% 89.7% 89.7% 

Overhead on Labor Cost @ 30% 
G & A on Labor Cost @ 10% 

G & A on Material Cost Q 10% 
G & A on Equipment Cost Q 10% 

G & A on Subcontract Cost Q 10% 

Extended Cost 
Subcontract Material Labor Equipment Item 

Total Direct Cost $52.666 $101,182 $67,050 $6,311 $227.209 

lndirects on Total Direct Cost Q 35% 
Profit on Total Direct Cost Q 10% 

Quantity 

Subtotal $329,453 

Health & Safev Monitoring Q 2% 

Unit 

Total Field Cost 

Unit Cost 
Subcontract Material Labor Equipment 

Contingency on Total Field Costs Q 20% 
Engineering on Total Field Cost Q 20% 

TOTAL CAPITAL COST 
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NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 5: Extraction and Treatment 

Treatment System (for 19 years) 

1 Energy - Electric 61,200 kW h $0.08 $4,896 

Subtotal 

Operation and Maintenance Cost 

2 System Maintenance 1 IS $1 4,244 $1 4,244 10% of Installation Cost 

Notes 

3 Sampling labor, travel & living, supplies 12 ea $540 $6,480 1 person11 day per month 

Unit I Unit Cost Item 

4 Analysis of influent and effluent water 12 ea $1 38 $1,656 TCL VOC, two per month 

Quantity 

5 Quarterly Reports 4 ea $5,000 $20,000 

Subtotal $47,276 
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NAVAL SUPPORT FACILITY, INDIAN HEAD 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 5: Extraction and Treatment 
Annual Cost 

Sampling $1 7,300 

~ n a l ~ s i s ~ ~ a t e r " '  $41200 

Report $1 0,000 

Notes Item 

Labor, Field Supplies 

Analyze 35 groundwater samples for TCL VOCs including blanks and 
duplicates. Monitor for 19 years. 

ltem Cost 
per round 

Document sampling events and results 

ltem Cost 
every 5 years 

Site Review $15,000 Five Year Site Reviews 

TOTALS $31,500 $1 5,000 

(1) Sampling rounds would occur annually for years 1 through 19. 
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NAVAL SUPPORT FACILITY, INDIAN HEAD 711 912006 1 :22 PM 
Indian Head, Maryland 
Site 57 - Building 292 TCE Contamination 
Groundwater Alternative 5: Extraction and Treatment 

TOTAL PRESENT WORTH $1,308,435 

Present Worth Analysis 
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Present 
Worth 

0 $470,459 $470,459 1 .OOO $470,459 

Annual Discount 
Rate at 7% 

Total Year 
Cost 

Annual 
Cost 

Operation & 
Maintenance Cost Year 

Capital 
Cost 
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