
LONGHORN ARMY 
AMMUNITION PLANT 

KARNACK, TEXAS 
 
 

ADMINISTRATIVE 
RECORD 

 
CHRONOLOGICAL INDEX 

 
Volume 5 of 25 

 
2007 

 
Bate Stamp Numbers 
00045727 - 00046051 

 
Prepared for 

Department of the Army 
Longhorn Army Ammunition Plant 

 
1976 – 2007 



 
LONGHORN ARMY AMMUNITION PLANT 

KARNACK, TEXAS 
ADMINISTRATIVE RECORD – CHRONOLOGICAL INDEX  

 
 
 
VOLUME 5 of 25 
 
2007 
 
A.        Title: Report - Final Results of Modeling for Natural Attenuation of Trichloroethene 
            at LHAAP-12 

Author(s): Shaw  
Recipient: All Stakeholders 
Date: June 7 2007 
Bate Stamp: 00045727 - 00045743 

 
B.        Title: Legal Notice - Industrial Solid Waste Notice of Land Use Controls 
            at LHAAP-12 

Author(s): Rose Zeiler, Site Manager LHAAP 
Recipient:  
Date: June 13, 2007 
Bate Stamp: 00045744 - 00045755 
 

C.        Title: Report - Evaluation of Perimeter Well Data for Use as Groundwater Background 
Author(s): Shaw 
Recipient: All Stakeholders 
Date: June 14, 2007 
Bate Stamp: 00045756 - 00046051 
 

 
 



00045727



00045728



  

DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
        June 7, 2007 

 
 
 
DAIM-BD-LO 
 
Ms. Fay Duke 
Texas Commission on Environmental Quality 
Environmental Cleanup Section II (MC-221) 
12100 Park 35 Circle  
Austin, TX 78753 
 
Re: Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12, 

Longhorn Army Ammunition Plant, Karnack, Texas, June 2007 

 
Dear Ms. Duke, 
 
The above-referenced document is transmitted to you for your files.   
 
Point of contact for this action is the undersigned.  I may be contacted at 479-635-0110, or by 
email at rose.zeiler@us.army.mil. 
 
 
      Sincerely, 

       
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
 
 
Copies furnished: 
Stephen Tzhone, USEPA Region 6, Dallas, TX  
Paul Bruckwicki, Caddo Lake NWR, TX 
Cliff Murray, COE – Tulsa District, OK 
John R. Lambert, COE – Tulsa District, OK 
P. Srivastav, Shaw, Houston, TX (for project file) 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
        June 7, 2007 

 
 
 
DAIM-BD-LO 
 
Mr. Steve Tzhone 
US Environmental Protection Agency 
Superfund Division (6SF-AT) 
1445 Ross Avenue 
Dallas, TX 75202-2733 
 
Re: Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12, 

Longhorn Army Ammunition Plant, Karnack, Texas, June 2007 
 
Dear Mr. Tzhone, 
 
The above-referenced document is transmitted to you for your files.   
 
Point of contact for this action is the undersigned.  I may be contacted at 479-635-0110, or by 
email at rose.zeiler@us.army.mil. 
 
 
      Sincerely, 

       
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
 
Copies furnished: 
Fay Duke, TCEQ, Austin, TX  
Paul Bruckwicki, Caddo Lake NWR, TX 
Cliff Murray, COE – Tulsa District, OK 
John R. Lambert, COE – Tulsa District, OK 
P. Srivastav, Shaw, Houston, TX (for project file) 
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Comments on Draft Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12, 
Longhorn Army Ammunition Plan 

May 2006 

Response to Comments submitted to Army on May 18, 2007 
 

TCEQ Reviewer:  Fay Duke, Project Manager, Texas Commission on Environmental Quality 
USEPA Reviewer:  Raji Josiam, Remedial Project Manager, USEPA Region 6 

                                                                                               Respondents:  Song-Kai Yan and Praveen Srivastav, Shaw E & I 
 

1.  Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X). 
2. Commentor Agrees (A) with response, or Does not Agree (D) with response. 

 

Longhorn Comments Page 1 of 5  June 2007 

Commen
t No. 

Page 
Number 

Section/ 
Paragraph Comment C, D1, 

E or X Response A or D2 

TCEQ Review Comments 

1  General I was reviewing the MNA modeling results for 
LHAAP-35B and LHAAP-67.  Something is not 
quite right.  I notice that the input parameters of 
LHAAP-35B are fairly similar to LHAAP-12 but the 
resulting time calculations are very different.  For 
example, under the scenarios of no degradation 
with continuous source of TCE for 10 years, the 
attenuation time for LHAAP-12 is estimated to be 
2,651 years while the attenuation time for LHAAP-
35B is estimated at 39 years.  In LHAAP-12, there 
were drastic differences in attenuation periods 
between the assumptions of instantaneous source 
versus continuous source but one do not find those 
differences in LHAAP-35B. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C The difference in attenuation periods 
between the assumptions of instantaneous 
source versus continuous source was 
attributed to many factors:  the size of the 
source, the hydraulic conductivity, the 
thickness of the water-bearing unit, the 
degradation rate and the retardation 
coefficient.  Since TCE was evaluated for 
all the sites, its chemical properties such as 
degradation and adsorption should be 
similar, and therefore, the difference in 
attenuation period cannot be attributed to 
the degradation rate and the retardation 
factor.  The other factors did influence the 
difference.  The larger the size, or smaller 
the hydraulic conductivity, or thicker the 
layer, the longer it would take to reach MCL 
for the continuous source. 
 
Average hydraulic conductivity (K) was 
estimated to be 7.55x10-4 cm/sec (=781.1 
feet/year) for LHAAP-12.  A more 
conservative median value of 5.92x10-5 
cm/sec (61.3 feet/year) was used in the 
model since the tested K value ranges 
from 3.5x10-7 to 4.53x10-3 cm/sec.  Also, 
since the time to reach MCL was evaluated 
only at the source area where K value is 
smaller, the average value was more 

A 
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Comments on Draft Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12, 
Longhorn Army Ammunition Plan 

May 2006 

Response to Comments submitted to Army on May 18, 2007 
 

TCEQ Reviewer:  Fay Duke, Project Manager, Texas Commission on Environmental Quality 
USEPA Reviewer:  Raji Josiam, Remedial Project Manager, USEPA Region 6 

                                                                                               Respondents:  Song-Kai Yan and Praveen Srivastav, Shaw E & I 
 

1.  Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X). 
2. Commentor Agrees (A) with response, or Does not Agree (D) with response. 

 

Longhorn Comments Page 2 of 5  June 2007 

Commen
t No. 

Page 
Number 

Section/ 
Paragraph Comment C, D1, 

E or X Response A or D2 

 
 
 
 
I was not able to find sufficient information in the 
modeling result reports to decipher the differences. 
 Could Shaw provide me with the equations used 
in the MNA calculations of the time required for 
maximum COC concentration to natural 
attenuation to MCL?   
 
 
 
 
 
 
 
 
 
 
 
 
Additionally, could you provide me with the 
sensitivity analysis of these particular calculations 
(which of the input parameters are the most 
sensitive)? 

realistic. The text in bold will be added to 
page 1, Section 2.0, 2nd bullet. 
 
The equation used in this model (AT123D) 
is a partial differential equation that consists 
of Darcy velocity, hydraulic dispersion 
coefficient, dissolved solute concentration, 
adsorption coefficient, contaminant release 
rate, radioactive decay rate, effective 
porosity, degradation rate and bulk density 
of the porous media (see attached 
Mathematical Representation of AT123D).  
After running AT123D, the time to MCL was 
obtained from the hard copy output file that 
lists the concentrations at each designated 
location along and lateral to the pathway. 
 
 
The following table presents the sensitivity 
analysis results for both degradation rate 
and hydraulic conductivity: 
 

Time to TCE MCL at the Source Area 
(years) 

 Instantaneous 
Source 

Continuous 
Source 

No 
Degradation 

486  (44) 2651 (213) 

Half-life = 45 
years 

118  (32) 261 (112) 

Half-life = 4.5 
years 

23    (12) 40 (29) 

 
 
 
 
 
 

A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 
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Comments on Draft Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12, 
Longhorn Army Ammunition Plan 

May 2006 

Response to Comments submitted to Army on May 18, 2007 
 

TCEQ Reviewer:  Fay Duke, Project Manager, Texas Commission on Environmental Quality 
USEPA Reviewer:  Raji Josiam, Remedial Project Manager, USEPA Region 6 

                                                                                               Respondents:  Song-Kai Yan and Praveen Srivastav, Shaw E & I 
 

1.  Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X). 
2. Commentor Agrees (A) with response, or Does not Agree (D) with response. 
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Commen
t No. 

Page 
Number 

Section/ 
Paragraph Comment C, D1, 

E or X Response A or D2 

 
Note: Numbers not in parentheses are for 
median K = 5.92x10-5 cm/sec; numbers in 
parentheses are for average K = 7.55x10-4 
cm/sec. 
 
For the degradation rate, a half-life ranging 
from 4.5 years to infinity (no degradation) 
was assumed and the corresponding time 
to MCL was estimated.  
 
The above comparison shows that the time 
to MCL is sensitive to changes in both 
degradation rate and hydraulic conductivity. 
Overall, however, for both the 
instantaneous and continuous source 
scenarios, the degradation rate is as 
sensitive or more sensitive than hydraulic 
conductivity.   One notable exception is for 
the no degradation, instantaneous source 
scenario. 

EPA Review Comments 
2 1 1.0 

Introduc-
tion 

Modeling was performed to calculated the time 
required for the maximum TCE concentration of 
508 ug/L detected at the “source” (monitoring well 
12WW12) during the winter 2004 sampling event 
(U.S. Army Corps of Engineers and ALL 
Consulting, 2006) to naturally attenuate to the MCL 
level of 5 ug/L. 
 
Why was only TCE considered?  Why were the 

C When using the AT123D model, the 
chemical reaction process from parent 
product to daughter product cannot be 
evaluated.  TCE was the only chemical 
modeled due to its high concentration.  This 
information will be included in Section 1.0 of 
the final document. 

A 

00045733



Comments on Draft Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12, 
Longhorn Army Ammunition Plan 

May 2006 

Response to Comments submitted to Army on May 18, 2007 
 

TCEQ Reviewer:  Fay Duke, Project Manager, Texas Commission on Environmental Quality 
USEPA Reviewer:  Raji Josiam, Remedial Project Manager, USEPA Region 6 

                                                                                               Respondents:  Song-Kai Yan and Praveen Srivastav, Shaw E & I 
 

1.  Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X). 
2. Commentor Agrees (A) with response, or Does not Agree (D) with response. 
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Commen
t No. 

Page 
Number 

Section/ 
Paragraph Comment C, D1, 

E or X Response A or D2 

daughter products not considered in the modeling? 
 Please explain this in the introduction. 

3 1 2.0 Input 
Parame-

ters 

Are the daughter products taken into account?  If 
not, why not?  If not, what is the uncertainty in the 
number of years in not taking the daughter 
products into account. 

C Although daughter products are present, 
they are not included in the model and any 
uncertainty associated with daughter 
products cannot be determined. By using 
different TCE degradation rates, including 
the most conservative approach of no 
degradation, the time to MCL is expected to 
be within the range of values presented. 
For additional information, please see 
responses to Comment No. 1 and 
Comment No. 2. 

A 
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Comments on Draft Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12, 
Longhorn Army Ammunition Plan 

May 2006 

Response to Comments submitted to Army on May 18, 2007 
 

TCEQ Reviewer:  Fay Duke, Project Manager, Texas Commission on Environmental Quality 
USEPA Reviewer:  Raji Josiam, Remedial Project Manager, USEPA Region 6 

                                                                                               Respondents:  Song-Kai Yan and Praveen Srivastav, Shaw E & I 
 

1.  Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X). 
2. Commentor Agrees (A) with response, or Does not Agree (D) with response. 

 

Longhorn Comments Page 5 of 5  June 2007 

Commen
t No. 

Page 
Number 

Section/ 
Paragraph Comment C, D1, 

E or X Response A or D2 

4 2 4.0 
Discussion 

However, assuming a value of degradation with a 
half-life of 45 years, the time for TCE to attenuate 
to the MCL for the instantaneous and continuous 
sources increases to 118 and 261 years, 
respectively.  As evidenced by the presence of 
daughter products, there is some TCE degradation 
taking place at the source; therefore, it is 
concluded that the values of 118 years and 261 
years are more realistic. 
 
 
The RD Addendum for Landfill 12 (LHAAP-12) 
dated August 2006 indicates the following “5.0 
Monitored Natural Attenuation – Based on 
groundwater modeling, groundwater APARs are 
expected to be met through natural attenuation in 
23 to 261 years. Monitoring of natural attenuation 
is required to ascertain that the remedy is 
effective.”  There is inconsistency in the number of 
years between the two documents.  Please 
correct. 

C At Site 12, since degradation was evident 
by the presence of VC, the modeling result 
for the “no degradation” scenario is not 
likely to happen and therefore only the 
range of values in Table 1 with degradation 
were cited in the remedial design.  For 
additional information, the Final Modeling 
Report has been included as a reference in 
section 5.0. 
 
The Final Remedial Design will be changed 
to indicate 118 to 261 years to MCL so that 
it is consistent with this document. 
 

A 
Note: My comment 

pertains to the 
inconsistency 

between the number 
of years in The RD 

Addendum for 
Landfill 12 

(LHAAP-12) dated 
August 2006 and 
this document.  

Since 118 yrs to 
261 yrs is more 
conservative I 

agree leaving this 
document as is.  

However, does the 
RD Addendum for 

Landfill 12 
(LHAAP-12) dated 
August 2006 have 

to be modified?  
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μg/L micrograms per liter 

cm/sec centimeters per second 

COC chemicals of concern 

DCE dichloroethylene 

foc fraction of organic carbon 

K hydraulic conductivity 

Kd distribution coefficient 

Koc carbon-water sorption coefficient 

LHAAP Longhorn Army Ammunition Plant 

MCL maximum contaminant level 

Shaw Shaw Environmental, Inc. 

TCE trichloroethene 
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Final Results of Modeling for Natural Attenuation of TCE at LHAAP-12  Shaw Environmental, Inc. 

TERC No. DACA56-94-D-0020, TO No. 109  Shaw Project No. 845714 
Longhorn Army Ammunition Plant, Karnack, Texas  June 2007 1 

1.0 Introduction 

LHAAP-12 is located approximately at the center of Longhorn Army Ammunition Plant 
(LHAAP) with LHAAP-67 to the north and LHAAP-16 to the southeast.  The chemicals of 
concern (COCs) in groundwater are trichloroethene (TCE) and its daughter products cis-1,2-
dichloroethylene (DCE) and vinyl chloride at maximum concentrations of 508, 110, and 
2.1 micrograms per liter (µg/L), respectively.  The COC concentrations are higher than the 
maximum contaminant levels (MCL) of 5, 70, and 2 µg/L respectively. 

Modeling was performed to calculate the time required for the maximum TCE concentration of 
508 µg/L detected at the “source” (monitoring well 12WW12) during the winter 2004 sampling 
event (U.S. Army Corps of Engineers and ALL Consulting, 2006) to naturally attenuate to the 
MCL level of 5 µg/L.  The computer program, AT123D, was utilized to calculate the time for the 
natural attenuation of TCE.  When using the AT123D model, the chemical reaction process from 
parent product to daughter product cannot be evaluated.  TCE was the only chemical modeled 
due to its high concentration. 

This document discusses the modeling results. 

2.0 Input Parameters 

Groundwater modeling was based on the following assumptions and considerations: 

• Contaminant source. Placement of a multilayer cap isolated the waste in Landfill 12 
and minimized the leaching of contaminants to groundwater.  The source is considered 
to be instantaneous, but a continuous source was also modeled to present a 
conservative comparison. 

• Aquifer parameters.  The aquifer parameters, including the hydraulic conductivity, 
effective porosity, and hydraulic gradient at LHAAP-12 were obtained from the most 
recent site groundwater monitoring report (U.S. Army Corps of Engineers and ALL 
Consulting, 2006).  These parameters are consistent with the values used in the Final 
Modeling Report – Derivation of Soil and Groundwater Concentrations Protective of 
Surface Water and Sediment, Longhorn Army Ammunition Plant (Shaw 
Environmental, Inc. [Shaw], 2007).  These values are: 

– Average hydraulic conductivity (K) was estimated to be 7.55 × 10-4 centimeters 
per second (cm/sec) = 781.1 feet/year.  A more conservative median value of 
5.92 × 10-5 cm/sec (61.3 feet/year) was used in the model since the tested K value 
ranges from 3.5 × 10-7 to 4.53 × 10-3 cm/sec. 

– Hydraulic gradient: 0.016 feet/feet 
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Final Results of Modeling for Natural Attenuation of TCE at LHAAP-12  Shaw Environmental, Inc. 

TERC No. DACA56-94-D-0020, TO No. 109  Shaw Project No. 845714 
Longhorn Army Ammunition Plant, Karnack, Texas  June 2007 2 

– Effective porosity assumed at 0.25 

– The thickness of the shallow water-bearing zone is 12.5 feet 

• Chemical properties. The distribution coefficient, Kd is the partition coefficient for a 
chemical to be distributed to soil and groundwater (Kd = Koc × foc).  For TCE, the 
carbon-water sorption coefficient (Koc) obtained from literature values (Montgomery, 
2000) is 100 cm3/g and the fraction of organic carbon (foc) is assumed to be 0.1 
percent (consistent with the Final Modeling Report mentioned above).  The Kd value 
is used to calculate the retardation factor. 

• Degradation rates. Although recent investigations showed that TCE concentrations 
have slightly increased at the source area from 400 μg/L in 2002 to 508 μg/L in 2004, 
the presence of daughter products; cis-1,2-DCE and vinyl chloride in groundwater 
indicates that TCE has undergone some degree of degradation.  Because a decreasing 
trend in TCE concentration is not clearly evident,  a range of degradation rates for 
TCE were assumed during the current modeling; from a half-life of 4.5 years 
(Howard, et. al, 1991) to conservative 45 years, and to no degradation at all.  The 
results are expected to be a wide range of the time period for TCE to naturally 
attenuate to the MCL.   

3.0 Computer Code and Modeling Results 

AT123D was chosen to evaluate the time for the recent TCE concentrations to naturally attenuate 
to the MCL of 5 μg/L.  A pseudo three-dimensional grid was constructed such that the 
contaminant source is located 100 feet from the origin of the grid.  This allows the change of 
concentration over time at the source to be recorded.  The horizontal longitudinal axis extends to 
the potential receptor, which is at Central Creek, approximately 588 feet from the source.  The 
horizontal transverse axis extends 60 feet on both sides of the longitudinal axis.  The vertical axis 
extends to 12.5 feet, which is the thickness of the shallow water-bearing zone. 

The modeling results are presented in Table 1. 

4.0 Discussion 

The type of the contaminant source (instantaneous or continuous) and the degradation rate of 
TCE are the major factors that influence the time for TCE to attenuate to the MCL at the source.  
Without consideration of degradation rate, the time for TCE to attenuate to the MCL for the 
instantaneous source is 486 years, whereas, it takes 2,651 years for the continuous source option. 
The time for TCE to attenuate to the MCL is reduced dramatically if both cases are simulated 
with a half-life of 4.5 years (literature value from Howard et al., 1991). However, assuming a 

00045741



Final Results of Modeling for Natural Attenuation of TCE at LHAAP-12  Shaw Environmental, Inc. 

TERC No. DACA56-94-D-0020, TO No. 109  Shaw Project No. 845714 
Longhorn Army Ammunition Plant, Karnack, Texas  June 2007 3 

value of degradation with a half-life of 45 years, the time for TCE to attenuate to the MCL for 
the instantaneous and continuous sources increases to 118 years and 261 years, respectively.  As 
evidenced by the presence of daughter products, there is some TCE degradation taking place at 
the source; therefore, it is concluded that the values of 118 years and 261 years are more 
realistic. 

5.0 References 

Howard, P.H., R.S. Boethling, W.F. Jarvis, W.M., Meylan, and E.M. Michalenko, 1991, 
Environmental Degradation Rates, Lewis Publishers, Inc. 

Montgomery, J.H., 2000, Groundwater Chemicals Desk Reference, 3rd Edition, Lewis Publisher. 

Shaw Environmental, Inc., 2007, Final Modeling Report – Derivation of Soil and Groundwater 
Concentrations Protective of Surface Water and Sediment, Longhorn Army Ammunition Plant, 
Karnack, Texas, prepared for U.S. Army Corps of Engineers, Tulsa District, Houston, Texas, 
February. 

U.S. Army Corps of Engineers and ALL Consulting, 2006, Groundwater Monitoring Report, 
Sites 12 and 16 – Spring 2003, Spring 2004, and Winter 2004, Longhorn Army Ammunition 
Plant, Karnack, Texas, January. 
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Draft Final, Results of Modeling for Natural Attenuation of TCE at LHAAP-12 Shaw Environmental, Inc.

Attenuation Period Assuming an 
Instantaneous Source

(years)

Attenuation Period Assuming a 
Continuous Source for 10 years

(years)

No Degradation 486 2,651

Half-life = 45 years 118 261

Half-life = 4.5 years 23 40

Notes:
µg/L       micrograms per liter
MCL      maximum contaminant level
TCE       trichloroethene

Estimated Time for TCE Concentration at the Source to be Reduced to the MCL (5 μg/L)
Table 1 

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas 1 of 1

Shaw Project No. 845714
May 2006
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
        June 14, 2007 

 
 
 
DAIM-BD-LO 
 
Mr. Steve Tzhone 
US Environmental Protection Agency 
Superfund Division (6SF-AT) 
1445 Ross Avenue 
Dallas, TX 75202-2733 
 
Re: Final Evaluation of Perimeter Well Data for Use as Groundwater Background, Longhorn 

Army Ammunition Plant, Karnack, Texas, June 2007 
 
Dear Mr. Tzhone, 
 
The above-referenced document is transmitted to you for your files.   
 
Point of contact for this action is the undersigned.  I may be contacted at 479-635-0110, or by 
email at rose.zeiler@us.army.mil. 
 
 
      Sincerely, 

       
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
 
Copies furnished: 
Fay Duke, TCEQ, Austin, TX  
Paul Bruckwicki, Caddo Lake NWR, TX 
Cliff Murray, COE – Tulsa District, OK 
John R. Lambert, COE – Tulsa District, OK 
P. Srivastav, Shaw, Houston, TX (for project file) 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
        June 14, 2007 

 
 
 
DAIM-BD-LO 
 
Ms. Fay Duke 
Texas Commission on Environmental Quality 
Environmental Cleanup Section II (MC-221) 
12100 Park 35 Circle  
Austin, TX 78753 
 
Re: Final Evaluation of Perimeter Well Data for Use as Groundwater Background, Longhorn 

Army Ammunition Plant, Karnack, Texas, June 2007 

 
Dear Ms. Duke, 
 
The above-referenced document is transmitted to you for your files.   
 
Point of contact for this action is the undersigned.  I may be contacted at 479-635-0110, or by 
email at rose.zeiler@us.army.mil. 
 
 
      Sincerely, 

       
      Rose M. Zeiler, Ph.D. 
      Longhorn AAP Site Manager 
 
 
 
Copies furnished: 
Stephen Tzhone, USEPA Region 6, Dallas, TX  
Paul Bruckwicki, Caddo Lake NWR, TX 
Cliff Murray, COE – Tulsa District, OK 
John R. Lambert, COE – Tulsa District, OK 
P. Srivastav, Shaw, Houston, TX (for project file) 
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Comments on Draft Final Evaluation of Perimeter Well Data for Use as Groundwater Background 
Longhorn Army Ammunition Plant, Karnack, Texas 

 
October 9, 2006 

 
Reviewer:  Fay Duke, Project Manager, Team 2, Environmental Cleanup Section II, Remediation Division 

Stephen Tzhone, Region 6, U.S. Environmental Protection Agency 
 Respondents: Shaw Environmental, Inc. 

 
1.  Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X). 

2. Commenter Agrees (A) with response, or Does not Agree (D) with response. 

Longhorn Army Ammunition Plant Comments Page 1 of 5  June2007 

Comment 
# Page Section/Paragraph Comment C, D1, E 

or X Response A or D2 

Fay Duke, TCEQ 

1  General We noted that the results for metals and anions of 
MW111 are significantly different from the concentration 
in MW110 and MW112.  Please provide rationales for 
the cause of these significant differences in 
concentrations. 

 

 

 

 

The TCEQ recommends that evaluations be conducted 
to determine whether all these wells are from the same 
population as planned for in the Installation Wide 
Background Study Work Plan (Shaw, 2004).  
Specifically, the work plan anticipated that “Sample will 
under go trilinear and bivariate analysis to determine 
whether they are from the same population of water 
quality types.  Evaluation will be conducted to determine 
whether concentrations of metal are related to Eh and 
pH conditions in groundwater.”   

 

 

 

 

 

 

 

 

 

C 
 
 
 
 
 
 
 
 

C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chloride and sulfate concentrations in MW111 
appear less than concentrations in MW110 and 
MW112.  Some metal concentrations in MW111 
appear greater than those in the other two wells, 
and others appear similar or less.  These 
observations will be noted in the revised 
document and will be discussed qualitatively 
using information from boring logs and other 
information related to the water bearing zone at 
MW111.     
 
Section 5.0 of the Installation Wide Background 
Study Work Plan (Shaw, 2004), anticipated the 
variability of groundwater properties among the 
perimeter wells.  That Work Plan describes 
potential variability related to depth of the wells 
and notes that the wells are located in different 
drainage areas (i.e. MW110 is a shallow well 
located near Harrison Bayou, MW111 is located 
near Central Creek, MW112 is located near 
Goose Prairie Creek, and MW133 and MW134 
are deeper wells located near Big Cypress 
Bayou).  Groundwater quality parameters 
measured between December 2003 and 
December 2004 were evaluated statistically to 
quantify this variability and its impact on metal 
species and their adsorption and mobility in 
unfiltered samples.  The results of this analysis 
are shown in Appendix B of the revised 
document.  
 

The results of the statistical analysis of groundwater 
quality parameters are described in Section 4.1.3 
of the revised document, which relates the results of 
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Additionally, because monitoring wells 110, 111, and 
112 are located near the channel of surface water 
drainage, the evaluation of the effect of the surface 
water influences was anticipated in the work plan.  
Please provide the findings of the evaluation.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

statistical analysis of water quality parameters to 
metal ion species in the water and describes the 
variability of those properties as representative of 
shallow groundwater sources across LHAAP, such 
that analytical data from the upgradient perimeter 
wells MW110, MW111, and MW112 provide 
representative background data for use in risk 
assessments. 
 
Section 5.0 of the 2004 Work Plan anticipated 
that the locations of wells MW110, MW111, and 
MW 112 near the channels of surface water 
drainages might subject the wells to surface 
water influence by occasional flooding. 
 
Paragraph 2. Section 2.2 of the revised report 
has been inserted that reads, “Perimeter 
monitoring wells MW110, MW111, and MW 112 
are located near the channels of surface water 
drainages that might subject the wells to surface 
water influence by occasional flooding, as noted 
in the Work Plan (Shaw, 2004d).  The creeks at 
LHAAP are shallow, and the groundwater is 
typically 10 to 15 feet bgs.  The creeks recharge 
the shallow groundwater during wet periods.  The 
perimeter wells are located upgradient or laterally 
gradient with respect to LHAAP.  Recharge from 
the creeks is expected to reflect natural 
conditions.  Another impact from surface water in 
creeks is the potential for flooding to occur in 
areas around the monitoring wells.  Any observed 
abnormal well conditions are noted in sample 
collection logs made at each sampling event and, 
absent compromising well conditions such as 
evidence of flooding, samples were collected.  It 
is unlikely that unobserved flooding had 
influenced these wells between December 2003 

00045761



Comments on Draft Final Evaluation of Perimeter Well Data for Use as Groundwater Background 
Longhorn Army Ammunition Plant, Karnack, Texas 

 
October 9, 2006 

 
Reviewer:  Fay Duke, Project Manager, Team 2, Environmental Cleanup Section II, Remediation Division 

Stephen Tzhone, Region 6, U.S. Environmental Protection Agency 
 Respondents: Shaw Environmental, Inc. 

 
1.  Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X). 

2. Commenter Agrees (A) with response, or Does not Agree (D) with response. 

Longhorn Army Ammunition Plant Comments Page 3 of 5  June2007 

Comment 
# Page Section/Paragraph Comment C, D1, E 

or X Response A or D2 

 

 

 

 

 

 

Please also provide the rationale for the exclusions of 
the previous data in the background calculation.  We 
noted from the Work Plan, that previous data collected 
by USACE would undergo outlier testing and other steps 
in the preparation of statistical data set to assess 
whether it would be included in the background 
calculation.  Please provide the findings of the 
evaluation. 

 
 
 
 
 
 
 
 
 

C 

and December 2004 given that conditions at 
LHAAP have been generally dry, and the top of 
the well casings are approximately 3 feet above 
ground surface (see Figures 1-4, 1-5, and 1-6 
and related boring logs in Appendix A).” 
 
It is important to note that the sampling protocol 
requires purging of the well until water quality 
parameter measurements are stable, which is 
done to ensure that the sample is representative 
of aquifer water.  
 
 
As described in the first two paragraphs of 
Section 2.2 of the draft final report, wells MW110, 
MW111, and MW112 were installed by the 
USACE and first sampled in 1995.  However, 
sampling by low-flow methods began in 
December 2003.  Therefore, the analytical results 
of samples collected by low-flow methods 
between December 4, 2003 and December 16, 
2004 were included in the background study as 
representative of the then current conditions of 
groundwater.  Because the groundwater data 
collected prior to December 2003 were not 
collected by low-flow methods, they are expected 
to be turbid from suspended solids introduced by 
earlier sampling methods, and not be 
representative of groundwater.  Therefore, the 
outlier analysis of such turbid samples does not 
pertain to the groundwater data used in the draft 
report.  
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2  General It is stated that wells 133 and 134 were disqualified as 
candidates for background wells because RDZ and 
perchlorate were detected.   Although the analytical data 
for Wells 133 and 134 are not included in the 
background calculation, the analytical results should still 
be reported. 

C The data from these wells were added to the revised 
report as Table 3-3 for information purposes.   The 
following sentences were added to the first paragraph 
of Section 3.2, “Data from monitoring wells MW133 
and MW134 are shown in Table 3-3 for informational 
purposes only.  Because these wells were shown to 
contain perchlorate and RDX, the wells have been 
included in the LHAAP groundwater monitoring 
program that is conducted according to the approved 
Work Plan (Shaw, 2006).” 
   
 

 

Stephen Tzhone, USEPA 

3  General A summary table should be prepared for each 
constituent to include the mean, median, maximum, 
minimum, and Maximum Contaminant Level (MCL), 
highlighting any that exceed MCL. 

C Table 3-1 and the related discussion in Sections 
3.1 and 3.2 illustrate the chemicals that may be 
associated with LHAAP operations (explosives, 
volatile organic compounds [VOCs], semi-volatile 
organic compounds [SVOCs], nitrate/nitrite, and 
perchlorate), including those that were not 
detected in any sample.  Those samples that 
contained detected concentrations in any sample 
were shown in Table 3-3 of the draft final report 
and are discussed in Section 3.2.  Table 3-3 was 
renumbered to Table 3-4 and was revised to 
show the detected values and highlight those that 
exceed the MCL. 
Tables 5-1 and 5-2 of the draft final report include 
the mean, median, maximum, and minimum 
concentrations and other properties of the data 
set for each chemical of interest.   A table of MCL 
values for metals and anions of concern was 
added as Table 5-5 to the revised report for 
informational purposes. 
 
The following text was added as the last 
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paragraph of Section 5.0 of the revised report, “A 
table of MCL values for background metals and 
anions (Table 5-5) is shown for informational 
purposes (USEPA, 2002c).  The MCL values 
refer to the usability of the shallow groundwater 
source as a drinking water supply if used 
untreated. It is important to note that a metal can 
be detected above MCL concentrations, yet be 
naturally occurring so that it can serve as an 
indicator of background concentrations for 
comparison with other shallow groundwater 
sources at LHAAP.”  
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Executive Summary 

This report, prepared by Shaw Environmental, Inc. (Shaw) for the U.S. Army Corps of Engineers 
(USACE), Tulsa District, under Total Environmental Restoration Contract DACA56-94-D-0020, 
Task Order 0109, describes an evaluation of perimeter well data for use as background at the 
former Longhorn Army Ammunition Plant (LHAAP) located in Harrison County near Karnack, 
Texas.  The study was performed as part of an installation-wide background study of 
environmental media (soil, surface water, sediment, and groundwater).  The analytical results 
from this study may be used to support installation-wide human health and ecological risk 
assessments and feasibility studies, and may assist in determining the suitability of transfer of 
parcels of land to the U.S. Fish and Wildlife Service (USFWS).  This groundwater study was 
conducted under authority of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) of 1980 in accordance with the Final Installation-Wide Background 
Study Work Plan, Longhorn Army Ammunition Plant, Karnack, Texas (Shaw, 2004a).  The 
sampling and analysis of other environmental media (soil, surface water, and sediment) were 
reported previously.   

The LHAAP operated intermittently from 1942 through 1997 and is now inactive.  The LHAAP 
produced explosives, pyrotechnic devices, photoflash bombs, simulators, hand signals, tracer 
ammunition, and solid-fuel rocket motors and propellant.  Previous environmental studies have 
shown that industrial operation and waste management practices have affected soil, groundwater, 
surface water, and sediment at the LHAAP.  The LHAAP is a part of the Cypress Bayou Basin in 
the Piney Woods ecological region of Texas and has mixed pine-hardwood forests that cover flat 
to gently rolling terrain that support an abundant and diverse plant community with a wide range 
of habitats.  

The groundwater samples were collected quarterly from December 2003 through December 
2004 at three monitoring wells (MW110, MW111, and MW112) on the perimeter of LHAAP 
property at locations unaffected by LHAAP operations.  Groundwater samples collected at each 
well were analyzed for metals (filtered and unfiltered), volatile organic compounds, perchlorate, 
anions, and total dissolved solids concentrations.  The validation and evaluation of chemical data 
used in this report have been presented separately in quarterly groundwater monitoring reports 
from USACE. 

It is assumed in this study that the perimeter sampling areas have not been impacted by 
contamination.  Some samples contained detectable or trace levels of chemicals associated with 
plants common to the local ecology, fertilizers or pesticide formulations, and components of 
plastics that are ubiquitous in the environment and are not related to LHAAP processes.  Of the 
classes of chemicals analyzed in groundwater samples, only metals and anions were detected 
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with sufficient frequency to be considered background constituents.  Concentrations of chemicals 
associated with LHAAP processes were reported in samples from the monitoring wells but the 
results were either not confirmed in later sampling events, or they reflect low concentrations.  
Therefore, none of the three wells was disqualified from the study.  Statistical parameters of the 
resulting data sets were calculated for each chemical and are summarized in Table ES-1.   

The intended use of the perimeter well groundwater data sets is for future comparison with 
LHAAP site-specific groundwater concentrations.  The primary methods for comparing site-
specific data to perimeter data involve comparing the perimeter data set as a whole to the site-
specific data set.  Because these methods compare the central portions of the distributions with 
less emphasis on the upper portions, they will be combined with comparisons of the upper 
confidence limit and upper tolerance limit concentrations of both data sets.  These evaluations 
will provide the comprehensive statistical approach described in the Work Plan (Shaw, 2004a). 
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1.0  Introduction 

This report, prepared by Shaw Environmental, Inc. (Shaw) for the U.S. Army Corps of Engineers 
(USACE), Tulsa District, under Total Environmental Restoration Contract DACA56-94-D-0020, 
Task Order 0109, describes the procedures and results of a characterization of chemical 
concentrations in groundwater from perimeter wells at the former Longhorn Army Ammunition 
Plant (LHAAP) near Karnack, Texas.  The study was performed as part of an installation-wide 
background study of environmental media (soil, surface water, sediment, and groundwater).  The 
analytical results for the environmental media will be used to support an installation-wide 
ecological risk assessment (ERA), site-specific human health risk assessments and feasibility 
studies, and will assist in determining the suitability of transfer of parcels of land to the U.S. Fish 
and Wildlife Service (USFWS) in a phased manner.  This groundwater study was conducted 
under authority of the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) of 1980 in accordance with Work Plan requirements (Shaw, 2004a). 

The groundwater samples were collected quarterly from December 2003 through December 
2004 at three groundwater monitoring well locations on the perimeter of LHAAP at locations 
unaffected by LHAAP operations.  Groundwater samples collected were analyzed in the 
laboratory for a suite of chemicals and properties that included total and dissolved metals, 
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), polynuclear 
aromatic hydrocarbons (PAHs), explosives, anions, perchlorate, and water quality parameters.  
The analytical results for the groundwater samples were evaluated using statistical methods 
based on U.S. Environmental Protection Agency (USEPA) guidance (USEPA, 2002a,b) and 
Texas Commission on Environmental Quality (TCEQ) guidelines.  The analytical data were 
validated to verify sufficient precision, accuracy, completeness, and comparability to provide a 
representation of background conditions at LHAAP to support comparisons of perimeter and 
LHAAP-related concentrations.  

The sampling and analysis of other environmental media (soil, surface water, and sediment) were 
reported previously (Shaw 2004b,c). 

1.1 Site Location and History 
The LHAAP is located in northeast Texas in Harrison County.  The installation occupies nearly 
8,500 acres between State Highway 43 at Karnack, Texas and the southwestern shore of Caddo 
Lake (Figure 1-1).  The nearest cities are Marshall, Texas, approximately 14 miles to the 
southwest, and Shreveport, Louisiana, approximately 40 miles to the east. 

The LHAAP was established in December 1941 when the Army issued a contract to build a six-
line production facility for manufacturing trinitrotoluene (TNT).  The LHAAP was operated 
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intermittently from 1942 through 1997 and was placed on inactive status.  The Army issued a 
contract to remove salvageable property in the following year.  The LHAAP installation has been 
inactive since 1997 and approximately 6,000 acres of land have been transferred to the USFWS. 

The LHAAP produced 414 million pounds of TNT, 3.4 million pyrotechnic devices, photoflash 
bombs, simulators, hand signals, 40-millimeter (mm) tracers, 200,000 solid-fuel rocket motors, 
and approximately 50 million pounds of propellant for the U.S. Department of Defense 
inventory.  The LHAAP was also used for the static firing and elimination of Pershing I and II 
rocket motors in compliance with the Intermediate-Range Nuclear Forces Treaty between the 
United States and the former Union of Soviet Socialist Republics.  

Soil, groundwater, surface water, and sediment have been contaminated by industrial operations 
and waste management practices at the LHAAP (Jacobs, 2001a,b; 2002a,b; 2003a).  Industrial 
operations at LHAAP involved the manufacturing or use of secondary explosives, rocket motor 
propellants, and pyrotechnics.  Explosives included cyclonite (RDX), TNT, and black powder.  
Rocket propellants contain a rubber binder, an oxidizer (ammonium perchlorate), and a 
powdered metal fuel (aluminum).  Pyrotechnics were generally composed of an inorganic 
oxidizer (sodium nitrate), a metal powder (magnesium), and a binder.  Other materials used in 
LHAAP operations included acids, lubricants, and solvents.  Waste management activities 
included sanitary and industrial waste treatment, construction and use of holding/evaporation 
ponds and sanitary and contaminated waste landfills, storm water drainage, and operation of 
demolition/burning grounds. 

1.2 Physical Setting  
The LHAAP is located in an area of the country characterized by a mild climate, with an average 
low temperature of 35 degrees Fahrenheit (°F) and an average high of 91°F.  Precipitation 
averages 46.9 inches per year, with a slight peak in the spring.  Mixed pine-hardwood forests that 
cover flat to gently rolling terrain characterize LHAAP.  Most of the terrain has an average slope 
of 3 percent or less, but slopes as steep as 12 percent can be found in the western and 
northwestern portions of the installation and along Harrison Bayou. 

The LHAAP is a part of the Cypress Bayou Basin in the Piney Woods ecological region of 
Texas.  Its gentle topography and mild climate support an abundant and diverse plant community 
with a wide range of habitats.  This diversity creates the potential for a large variety of animal 
species to inhabit LHAAP.  As the buildings have been demolished, more and more of the 
facility has been left to nature, as evidenced by the pine trees growing among concrete remnants.  
Common mammals found at LHAAP include white-tailed deer, red and gray foxes, rabbits, 
squirrels, opossums, skunks, armadillos, beavers, and raccoons.  In addition to mammals, a total 
of 334 bird species have been documented as inhabiting Caddo Lake’s drainage system and 
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potentially inhabiting LHAAP during a portion of the year.  A reported 53 different reptile 
species inhabit the Cypress Bayou Basin. 

Surface water at LHAAP drains northeast into Caddo Lake via four drainage systems:  Saunders 
Branch, Harrison Bayou, Central Creek, and Goose Prairie Creek (Figure 1-2).  Caddo Lake is a 
part of Big Cypress Bayou.  Saunders Branch flows onto LHAAP near the southeastern corner of 
the installation and then northward into Caddo Lake.  Approximately 11 percent of the heavily 
wooded, eastern section of LHAAP is drained by this system.  Harrison Bayou enters LHAAP on 
the southern edge of the installation.  The bayou captures approximately 30 percent of the 
surface drainage of LHAAP and transverses the installation in a northeasterly direction.  Central 
Creek enters LHAAP on its western edge, just south of the town of Karnack.  Central Creek 
accounts for approximately 29 percent of the surface drainage from the installation to Caddo 
Lake.  The headwaters of Goose Prairie Creek are located near the northwestern corner of the 
plant and consist of two primary tributaries, Goose Prairie Creek North and Goose Prairie Creek 
South.  Goose Prairie Creek flows across the northern part of the installation and drains 
approximately 30 percent of LHAAP.  Flow in these drainage systems is intermittent.   

The shallow subsurface geology at LHAAP consists of a thin veneer of Quaternary alluvium 
overlying unconsolidated Tertiary age sediments of the Wilcox Group.  The Wilcox Group 
consists of interbedded sands, silts, and clays.  The stratigraphic thickness of the Wilcox Group 
ranges from a maximum of 350 feet in the northwestern corner of LHAAP to approximately 130 
to 140 feet at the eastern side of the facility.  Based upon interpretations of boring logs generated 
during site investigations at LHAAP, a series of moderately transmissive groundwater zones 
occur in the unconsolidated sands of the Wilcox. 

1.3 Hydrogeology 
Groundwater and geologic data obtained during field activities at the LHAAP indicate varying 
degrees of heterogeneity within the subsurface hydrogeology across the plant.  This 
heterogeneity indicates the fluvial-deltaic type depositional environment typical of Quaternary 
and Wilcox Group sediments that comprise the unconsolidated deposits underlying LHAAP.  
The unconsolidated sediments of the Wilcox Group are comprised primarily of elongated, 
interconnected, channel-fill sand deposits within alluvial belts interbedded with less permeable 
interchannel sediments.  These interbedded, less permeable deposits have a tendency to form 
aquitards that locally limit the flow between the saturated zones (Jacobs, 2001b, 2002a). 

LHAAP has historically been characterized as consisting of three silty or sandy water-bearing 
zones within the Wilcox Group: a shallow, intermediate, and a deep zone.  More clay-rich units 
separate these zones.  These water-bearing Wilcox Group units overlay the relatively 
impermeable Midway Formation (Jacobs, 2001b, 2002a). 
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Monitoring wells (MW)110, MW111, and MW112 were installed within the shallow saturated 
sand zone.  As observed across LHAAP, the clay layers separating the shallow and intermediate 
zones are laterally discontinuous and the two zones are not distinct at the scale of the whole 
installation.  Based on historical field studies, the shallow and intermediate water-bearing units 
are thought to be hydrologically connected in part.  This characterization is based upon boring 
logs and well construction diagrams from previous investigations, as water levels and soil 
descriptions tend to be comparable within shallow and intermediate wells within close proximity.  
The water-bearing zones and semi-confining clay zones are depicted in the conceptual geologic 
cross-section presented as Figure 1-3.   

Boring logs and other information on the installation and completion of these wells is provided 
in previous USACE reports (USACE, 1995). 

Photographs of monitoring wells MW110, MW111, and MW112 are shown in Figures 1-4 
through 1-6, respectively. 

While the depth to groundwater across the site ranges from 1 to 70 ft below ground surface (bgs), 
the typical depth to groundwater is 12 to 16 feet.  The regional groundwater flow direction 
beneath the facility is generally east-northeast towards Caddo Lake, and can vary by site 
location.  The aforementioned perimeter wells are considered to be upgradient based on previous 
groundwater measurement events performed at LHAAP as indicated in Figure 1-2. 

1.4 Objectives of Study 
The objective of this study is to establish concentrations of compounds in groundwater from 
upgradient perimeter wells at the LHAAP that are not affected by LHAAP operations.  The 
perimeter groundwater concentrations may represent background levels.  The results reported 
here may be used to support human health and ecological risk assessments, data gaps 
investigations, and feasibility studies.  These activities will in turn support future decision 
making for LHAAP. 

1.5 Scope 
This report describes concentrations of chemicals in groundwater, the application of statistical 
analysis methodology, the upper confidence limits (UCLs) of mean concentrations, and the upper 
tolerance limits (UTLs). 
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2.0  Groundwater Sample Collection and Analysis 

This section describes the monitoring well locations and laboratory analytical methods for 
sampling conducted quarterly from December 4, 2003 to December 16, 2004.  The sampling 
procedures applied were described in the work plans developed by Jacobs Engineering, Inc. 
(Jacobs, 2003b) and amended by stakeholders during meetings in October 2003.  Based on 
review comments for the draft final work plan and decisions made during the stakeholders 
meetings, the Work Plan document was revised by Shaw and the final document was submitted 
in January 2004 (Shaw, 2004a).   

2.1 Groundwater Sampling Locations 
The groundwater samples were collected quarterly by USACE from three monitoring wells 
located at the perimeter of the LHAAP property (Figure 1-2).  Monitoring wells MW110, 
MW111, and MW112 were installed during May and June of 1982 to determine background 
concentrations of chemicals in groundwater as part of a larger survey of contamination at 
LHAAP (USACE, 1995).  In the larger survey, 32 monitoring wells were installed, including 
four boundary wells numbered MW108, MW110, MW111, and MW112.  Because well MW108 
is located hydraulically downgradient from LHAAP plant operations, the analyses from well 
MW108 were not considered in later background groundwater reports (USACE, 1995) and are 
not included in this report. 

Monitoring wells MW110, MW111, and MW112 are 20, 21, and 22 feet deep, respectively, and 
all are completed with 15 foot screens at the bottom of the well.  Boring logs and completion 
logs are provided in an earlier report (USACE, 1995) and are attached in Appendix A.  MW110 
is located near Harrison Bayou, MW111 is located near Central Creek, and MW112 is located 
near Goose Prairie Creek (Figure 1-2).   

Two additional monitoring wells (MW133 and MW134) were installed at the northwest 
perimeter of LHAAP to sample groundwater from a deeper water-bearing zone.  MW133 was 
drilled to a depth of 90 feet bgs and was screened from 64.5 to 84.5 feet.  MW134 was drilled 
approximately 10 feet to the southwest of MW133 to a total depth of 151 feet, plugged back to a 
depth of 101.5 feet, and screened at 89 to 109 feet bgs (USACE, 1995).  Monitoring wells 
MW133 and MW134 are not considered to be suitable background groundwater monitoring 
wells as described in Section 3.2, and are not shown in Figure 1-2.   

2.2 Groundwater Sample Collection 
Groundwater from monitoring wells MW110, MW111, and MW112 has been monitored 
periodically since the first background analytical data were reported (USACE, 1995).  The 
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analytical data in this report describes concentrations in samples collected in five sampling 
events from December 4, 2003 to December 16, 2004.  Because these five events span one year, 
they reflect seasonal variability in groundwater concentrations.  The dates of sample collection 
for each sampling round are shown in Table 2-1.   

Perimeter monitoring wells MW110, MW111, and MW112 are located near the channels of 
surface water drainages that might subject the wells to surface water influence by occasional 
flooding, as noted in the Work Plan (Shaw, 2004d).  The creeks at LHAAP are shallow, and the 
groundwater is typically 10 to 15 bgs.  The creeks recharge the shallow groundwater during wet 
periods.  The perimeter wells are located upgradient or laterally gradient with respect to LHAAP.  
Recharge from the creeks is expected to reflect natural conditions.  Another impact from surface 
water in creeks is the potential for flooding to occur in areas around the monitoring wells.  Any 
observed abnormal well conditions are noted in sample collection logs made at each sampling 
event and, absent compromising well conditions such as evidence of flooding, samples were 
collected.  It is unlikely that unobserved flooding had influenced these wells between December 
2003 and December 2004 given that conditions at LHAAP have been generally dry, and the top 
of the well casings are approximately 3 feet above ground surface (see Figures 1-4, 1-5, and 1-6 
and related boring logs in Appendix A). 

Use of low-flow purge and sample methods began with the December 2003 event to minimize 
collection of suspended solids as potential artifacts of the sampling procedures (Shaw, 2004a).  
Because the samples were collected by different methods before December 2003, analytical data 
from earlier sampling events are not included in this report. 

Prior to sampling, water quality parameters were recorded in the sampling logs (Appendix B).  
Water samples were collected when the variability of each parameter was within the specified 
tolerances (shown in Table 2-2) and the well was judged to be stable. 

At certain times, groundwater recharge was insufficient to provide the water volume required for 
all analyses (Appendix B).  When a partial sample could be taken, the available water volume 
was allocated to analysis of organic compounds (explosives, VOCs, or SVOCs) that might 
indicate LHAAP process-related contamination, if detected.  For this reason, no water sample 
could be taken from MW111 in September 2004 and no metals or anions, including perchlorate, 
were analyzed in water taken from MW111 in December 2003.  No SVOC analyses were 
performed on samples taken from any well in December 2004. 

2.3 Chemical Analysis 
The groundwater samples were analyzed for concentrations of total and dissolved metals, anions, 
perchlorate, explosives, VOCs, and SVOCs (Table 2-1).  General Engineering Laboratories, Inc. 
(PO Box 30712, Charleston, South Carolina, 29417), under contract to the USACE, performed 
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the analysis.  The data was provided by the USACE to Shaw in electronic and paper copy 
formats.  The usability of the analytical data was evaluated in accordance with USEPA 
requirements and project-imposed requirements specified in the task order, and were validated 
by a Shaw chemist.  Groundwater data validation was performed by Shaw following each 
sampling event according to methods described in the Groundwater Data Gaps Investigation 
Work Plan (Shaw, 2004d).  The analytical results are described in Section 3.0. 
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3.0 Data Review 

Analytical results for the groundwater samples are presented in Tables 3-1 and 3-2.  Certain 
analytical results were assigned qualifiers by the analytical laboratory or in the data validation 
process that indicate special circumstances specific to the sample.  The data qualifiers specified 
in the groundwater data are: 

 U –  Not detected.  The compound was not detected above the associated reporting limit. 

 J –  Estimated. The compound was identified during analysis; the value reported is the 
estimated concentration above the method detection limit (MDL) and below the 
reporting limit. 

 B –  The compound was detected in associated equipment rinse samples and/or 
laboratory method or trip blanks.  Concentration reported is above the blank 
concentrations (5X/10X rule was applied). 

 R –  The reported results were rejected due to severe deficiencies in supporting quality 
control (QC) data, anomalies noted in sampling or analysis process, or the presence 
or absence of the compound could not be verified from available data.  The qualifier 
indicates rejection of value in event of reanalysis. 

 UJ –  The compound was not detected above the associated reporting limit.  Evaluation of 
supporting QC data and/or sampling or analysis processes indicate that the detection 
limit or reporting limit is less accurate or precise than those for the majority of the 
samples, and the value should be estimated.  Because this qualifier describes the 
reporting limit and not the reported concentration, it does not indicate that the 
compound was detected in the sample.  Details regarding assignment of the UJ 
qualifier to the specific samples are given in Appendix B of the data validation 
report for the soil background study (Shaw, 2003).  

 L –  Result may be biased low.  Details are given in the background soil study data 
validation report (Shaw, 2003). 

 H –  Result may be biased high.  Details are given in the background soil study data 
validation report (Shaw, 2003). 
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3.1 Background Chemicals 
Background chemicals in groundwater were designated in the Work Plan (Shaw, 2004a) and 
include: 

• Metals, including total concentration and dissolved concentrations determined from 
analysis of filtered water samples  

• Inorganic anions 

• Water quality parameters, including oxidation-reduction potential (ORP), specific 
conductivity, temperature, dissolved oxygen (DO) concentration, turbidity, and pH 

• PAHs, which represent anthropogenic compounds likely to be present in background as a 
result of non-site related activities. 

These compounds are referred to as “background chemicals” in the remainder of the report.    

Other chemicals were analyzed as possible indicators of LHAAP-related contamination and, if 
detected, may be used to eliminate a monitoring well location from the statistical evaluation.  
These chemicals are classified as explosives, perchlorate, and VOCs, and are referred to as 
“operations-related chemicals” in this report.    

3.2 Detection of Other Chemicals in Perimeter Well Samples 
Detection of certain chemicals known to be associated with industrial operations could indicate 
that a perimeter sampling well location has been affected by such operations.  Examination of 
data from the analysis of groundwater from the monitoring wells MW133 and MW134 showed 
that low levels of RDX and perchlorate were detected in one or more samples.  Because RDX 
and perchlorate are products of LHAAP operations, monitoring wells MW133 and MW134 were 
disqualified as candidates of background wells and analytical data for all chemicals from these 
wells were eliminated from further consideration in this report.  Data from monitoring wells 
MW133 and MW134 are shown in Table 3-3 for informational purposes only.  Because these 
wells were shown to contain perchlorate and RDX, the wells have been included in the LHAAP 
groundwater monitoring program that is conducted according to the approved Work Plan (Shaw, 
2006). 

Examination of analytical results for the groundwater from the perimeter wells (Tables 3-1 
and 3-2) shows that acetone, o-nitrotoluene, and chloromethane were detected in one or more 
samples (Table 3-4).  Other samples contained low (J-qualified) levels of combined nitrate and 
nitrite, m-nitrotoluene, chloromethane, methylene chloride, or di-n-butylphthalate.  None of 
these compounds exceeds their respective maximum contaminant level (MCL) concentrations 
established in the Safe Drinking Water Act.  No perchlorate or SVOC compounds other than the 
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phthalate esters mentioned above were detected or reported at J-qualified concentrations in 
perimeter well groundwater samples.  

The o- and m-nitrotoluene isomers detected in groundwater taken from monitoring wells 
MW110 and MW111 in July 2004 are chemicals used in the manufacture of TNT and other 
explosives.  These detections were not confirmed in later samples from these wells taken in 
September and December 2004.   

The o- and m-nitrotoluene isomers are expected to occur in the environment as a result of their 
use in consumer products and extensive use in agriculture as described below.  Because 
monitoring wells MW110, MW111, and MW112 are hydrogeologically upgradient of all other 
LHAAP wells, the detection of low levels of nitrotoluenes in groundwater at these perimeter 
locations is not sufficient to exclude the wells from use in the background comparisons.  

The chemicals detected or estimated in groundwater from upgradient wells are used in industry 
or agriculture.  As such, these chemicals might be expected to occur in the off-LHAAP 
background sampling areas.  The following information regarding these chemicals describes the 
origins, uses, and environmental fate of these chemicals (U.S. National Library of Medicine, 
2004).  

Acetone, Chemical Abstracts Service (CAS) Registry Number: 67-64-1.  Acetone is used as a 
solvent for fats, oils, waxes, resins, rubbers, and plastics, and in the manufacture of rayon, acrylic 
fibers, and isoprene.  Acetone is used as a nail polish remover and in the manufacture of 
explosives, airplane dopes, rayon, modacrylic fibers, isoprene, and photographic films.  Acetone 
occurs naturally as a metabolic byproduct of plants and animals, and is released into the 
atmosphere from wood fires. 

Acetone also undergoes photodecomposition by sunlight, with an estimated half-life of about 80 
days. Acetone is expected to have very high mobility in soils, and volatilization from dry soil 
surfaces is expected.  Volatilization from moist soil surfaces is also expected based upon the 
measured Henry's Law constant (1.87 × 10-5 atmospheres-cubic meter per mole [atm-cu m/mol]).  
Acetone is expected to biodegrade under aerobic and anaerobic conditions.  In water, acetone is 
not expected to adsorb to suspended solids or sediment based upon its estimated organic carbon 
partition coefficient (Koc) value.   

Volatilization from water surfaces is expected to be an important environmental process given its 
estimated Henry's Law constant.  Estimated half-lives for a model river and model lake are 38 
and 333 hours, respectively.  Volatilization half-lives in a shallow stream were measured in the 
range of 8 to18 hours. 
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Acetone is ubiquitous in the environment as a result of its occurrence in nature and consumer 
products, and its extensive use in industry.  Therefore, the detection of low levels of acetone in 
groundwater at these perimeter locations is not sufficient to exclude the samples from use in 
background evaluations.  

Di-n-butylphthalate: CAS Registry Number: 84-74-2.  Di-n-butylphthalate is used as a 
plasticizer in nitrocellulose lacquers, elastomers, and explosives, and as a solvent for chlorinated 
rubber, resins, and perfume oils.  It is used as a perfume fixative, a textile-lubricating agent, and 
is used in safety glass, printing inks, paper coatings, adhesives, and insect repellants. 

Di-n-butylphthalate's production and use in industry and consumer products has lead to its 
release to the environment through various waste streams. Based on a measured vapor pressure 
of 2.01 × 10-5 millimeters Mercury (mm Hg) at 25 degree Celsius (°C), di-n-butylphthalate is 
expected to exist in both the vapor and particulate-phase in the ambient atmosphere.  Vapor-
phase di-n-butylphthalate is degraded in the atmosphere with an atmospheric half-life of about 
42 hours by reaction with photochemically produced hydroxyl radicals. Particulate-phase di-n-
butylphthalate is removed from the atmosphere by wet and dry deposition. Di-n-butylphthalate is 
expected to have low mobility in soil based upon a measured log Koc value of 3.14. 
Volatilization from dry soil surfaces is not expected based upon the vapor pressure of this 
compound. Volatilization from moist soil surfaces is expected based upon the measured Henry's 
Law constant of 4.5 × 10-6 atm-cu m/mol.  Biodegradation of di-n-butylphthalate is expected to 
occur under both aerobic and anaerobic conditions based upon numerous screening and river die-
away tests. In water, di-n-butylphthalate is expected to adsorb to sediment or particulate matter 
given its measured Koc value. This compound is expected to volatilize from water surfaces given 
its experimental Henry's Law constant. Estimated half-lives for a model river and model lake are 
14 and 105 days, respectively. Hydrolysis may be an important environmental fate for this 
compound based upon an estimated hydrolysis half-life of 125 days at pH 8. The potential for 
bioconcentration in aquatic organisms is considered low to moderate based upon experimental 
Biological Concentration Factor (BCF) values in the range of 12 to 117 measured in oysters, 
shrimp, and fish. 

Di-n-butylphthalate is ubiquitous in the environment as a result of its extensive use in consumer 
products in industry. Therefore, the detection of low levels of di-n-butylphthalate in groundwater 
at these perimeter locations is not sufficient to exclude the wells from use in background 
evaluations.  

Chloromethane: CAS Registry Number: 74-87-3.  Chloromethane is used as a catalyst carrier in 
low-temperature polymerization of polymers, including butyl rubber.  It is used in the 
manufacture of tetramethyl lead, silicones, methylcellulose, fumigants, and methylarsonate 
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herbicides.  Chloromethane is used as refrigerant fluid for thermostatic equipment, a blowing 
agent for some polystyrene foams, in timber products processing, and as a topical anesthetic.  

Natural sources of chloromethane include volcanoes, volatilization from seawater, and from 
plants (e.g., cedar and cypress trees).  Chloromethane is produced in seawater by the reaction of 
chloride ions with methyl iodide, which is produced photosynthetically by marine organisms. 
Whether this is the only mechanism for natural generation of atmospheric chloromethane is 
unclear but measurements of the mean ocean air flux of 13 × 10-7 grams per square centimeter 
per year for the eastern Pacific Ocean can account for the atmospheric reservoir of 
chloromethane when extrapolated to global waters. This mechanism is believed to make a 
significant impact on the global burden of chloromethane.  Chloromethane is released from brush 
and forest fires with production of an estimated 0.6 g of chloromethane per kilogram of 
vegetation burned.   

Chloromethane use in industry and commercial products may release chloromethane to 
environmental media.  If released to air, a vapor pressure of 4.30 × 10+3 mm Hg at 25 °C 
indicates chloromethane will exist solely as a gas in the ambient atmosphere.  Gas-phase 
chloromethane degrades in the atmosphere by reaction with photochemically produced hydroxyl 
radicals with an estimated half-life of 310 days.  If released to soil, chloromethane is expected to 
have very high mobility based upon an estimated Koc of 14. Volatilization from moist soil 
surfaces is expected to be an important process based upon a Henry's Law constant of 8.82 × 10-3 
atm-cu m/mol.  Chloromethane may volatilize from dry soil surfaces based upon its vapor 
pressure.  Field and laboratory results demonstrate that several halogenated aliphatics may 
biodegrade slowly under anaerobic conditions, but not under aerobic conditions.  If released into 
water, chloromethane is not expected to adsorb to suspended solids and sediment in water based 
upon the estimated Koc.  Volatilization from water surfaces is expected to be an important 
process based upon this compound's Henry's Law constant.  Estimated volatilization half-lives 
for chloromethane in a model river and a model lake are 46 minutes and 3 days, respectively.  An 
estimated BCF of 3 suggests the potential for bioconcentration in aquatic organisms is low.  

Chloromethane occurs in the environment as a result of its occurrence in nature and consumer 
products, and its extensive use in industry.  Therefore, the detection of low levels of 
chloromethane in groundwater at these perimeter locations is not sufficient to exclude the 
perimeter wells from use in background evaluations.  

o-Nitrotoluene: CAS Registry Number: 88-72-2.  o-Nitrotoluene is used as an intermediate in 
the synthesis of synthetic azo and sulfur dyes, and as an intermediate in the synthesis of 
explosives, rubber chemicals, pesticides, and pharmaceuticals. 
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Use of consumer products and pesticides may release o-nitrotoluene to the environment.  If 
released to air, an extrapolated vapor pressure of 1.88 × 10-1 mm Hg at 25 °C indicates o-
nitrotoluene will exist solely as a vapor in the ambient atmosphere.  Vapor-phase o-nitrotoluene 
degrades in the atmosphere by reaction with photochemically produced hydroxyl radicals with an 
estimated half-life of 42 days. o-Nitrotoluene is also expected to undergo direct photolysis, with 
2-methyl-6-nitrophenol and 2-methyl-4-nitrophenol being its primary photoproducts.  If released 
to soil, o-nitrotoluene is expected to have moderate mobility based upon an estimated Koc of 420.  
Volatilization from moist soil surfaces is expected to be a slow process based upon a Henry's 
Law constant of 1.25 × 10-5 atm-cu m/mol.  The biodegradation of o-nitrotoluene in soils has not 
been studied extensively; one study indicated that it persists for greater than 64 days using a silt 
loam soil inoculum.  In anaerobic soils, o-nitrotoluene has been reported to degrade to toluidine, 
with little additional degradation. 

If released into water, o-nitrotoluene is not expected to adsorb to suspended solids and sediment 
based upon its estimated Koc.  o-Nitrotoluene has been observed to be partially or completely 
degraded in aqueous sewage treatment systems and completely degraded in rivers or streams.  
Half-lives reported for degradation in those aquatic environments studied ranged from less than 3 
days to greater than 64 days.  Volatilization from water surfaces is expected to be slow based 
upon this compound's estimated Henry's Law constant.  o-Nitrotoluene is estimated to volatilize 
from a model river with a half-life of 56 hours; its half-life in a model lake is estimated to be 30 
days.  An estimated BCF of 12 suggests the potential for bioconcentration in aquatic organisms 
is low.  Hydrolysis is not expected to be an important environmental process since this 
compound lacks functional groups that hydrolyze under environmental conditions.  

o-Nitrotoluene occurs in the environment as a result of its occurrence in consumer products and 
its extensive use in industry.  Therefore, the detection of low levels of o-nitrotoluene in 
groundwater at these perimeter locations is not sufficient to exclude the samples from use in 
background evaluations.  

m-Nitrotoluene: CAS Registry Number: 99-08-1.  m-Nitrotoluene is used as an intermediate in 
the manufacture of azo and sulfur dyes, explosives, and pesticides.   

m-Nitrotoluene use in the manufacture of dyes and pesticides may result in its release to the 
environment.  If released to air, an extrapolated vapor pressure of 0.205 mm Hg at 25 °C 
indicates m-nitrotoluene will exist solely as a vapor in the ambient atmosphere.  Vapor-phase m-
nitrotoluene is expected to degrade in the atmosphere by reaction with photochemically-
produced hydroxyl radicals; the half-life for this reaction in air is estimated to be 17 days.  
m-Nitrotoluene is also expected to undergo direct photolysis, with 3-methyl-2-nitrophenol, 3-
methyl-6-nitrophenol, and 3-methyl-4-nitrophenol being its primary photoproducts.  If released 
to soil, m-nitrotoluene is expected to have moderate mobility based upon an estimated Koc of 
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510.  Volatilization from moist soil surfaces is expected to be a moderately important process 
based upon a Henry's Law constant of 9.30 x 10-6 atm-cu m/mol.  Biodegradation of m-
nitrotoluene in soils has not been studied extensively but one study indicated that it persists for 
greater than 64 days in a silt loam soil inoculum.  In anaerobic soils, m-nitrotoluene was reported 
to degrade to toluidine, with little additional degradation. 

If released into water, m-nitrotoluene is expected to adsorb to suspended solids and sediment 
based upon its estimated Koc.  m-Nitrotoluene has been observed to be partially or completely 
degraded in aqueous sewage treatment systems, and completely degraded in aquifers and in 
rivers or streams.  Half-lives reported for degradation in those aquatic environments studied 
range from less than 3 days to greater than 64 days.  Volatilization from water surfaces is not 
expected to be an important process based upon this compound's estimated Henry's Law 
constant.  A BCF of 16 suggests the potential for bioconcentration in aquatic organisms is low.  
Hydrolysis is not expected to be an important environmental process because this compound 
lacks functional groups that hydrolyze under environmental conditions.  

m-Nitrotoluene is expected to occur in the environment as a result of its use in consumer 
products and its extensive use in industry.  Therefore, the detection of low levels of m-
nitrotoluene in groundwater at these perimeter locations is not sufficient to exclude the samples 
from use in background evaluations.  

Methylene Chloride: CAS Registry Number: 75-09-2.  Methylene chloride is used as a solvent 
in paint removers, metal degreasing fluids, and cleaning fluids.  It is used as food processing 
solvent for decaffeinating coffee, spices, and beer hops.  Methylene chloride is used in chemical 
manufacture of polycarbonate plastics, insecticides and herbicides, and pharmaceuticals, and is 
used as an aerosol propellant for insecticides.   

If released to air, a vapor pressure of 435 mm Hg at 25 °C indicates methylene chloride will exist 
solely as a vapor in the ambient atmosphere.  Vapor-phase methylene chloride degrades in the 
atmosphere by reaction with photochemically produced hydroxyl radicals; the half-life for this 
reaction in air is estimated to be 119 days.  If released to soil, methylene chloride is expected to 
have very high mobility based upon an estimated Koc of 24.  It is strongly bound to peat moss, 
less strongly to clay, only slightly to dolomite limestone, and not at all to sand. 

Volatilization from moist soil surfaces is expected to be an important process based upon a 
estimated Henry's Law constant of 3.25 × 10-3 atm-cu m/mol.  If released into water, methylene 
chloride is not expected to adsorb to suspended solids and sediment in water based upon the 
estimated Koc.  Biodegradation is possible in natural waters but will probably be very slow 
compared with evaporation.  Volatilization from water surfaces is expected to be an important 
process based upon this compound's Henry's Law constant.  Estimated volatilizations half-lives 
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for a model river and model lake are 1 hr and 4 days, respectively.  An estimated BCF of 2 
suggests the potential for bioconcentration in aquatic organisms is low.  Hydrolysis is not an 
important degradation process under normal environmental conditions.  

Methylene chloride is expected to occur in the environment around LHAAP as a result of 
application of insecticides and herbicides to soil during farming of the areas upstream from 
sampling locations followed by infiltration to groundwater.  Therefore, the detection of low 
levels of methylene chloride in this perimeter well is not sufficient to exclude the samples from 
use in background evaluations.  

Nitrates: CAS Registry Number: 14797-55-8.  Nitrates are used in fertilizers for crops such as 
cotton, tobacco, and vegetables in the United States.  Major industrial uses include military 
explosives and pyrotechnics.  The nitrates are found in formulations of herbicides, insecticides, 
and slow-burning solid rocket propellants.  Nitrates are found in natural deposits associated with 
sodium and potassium chloride, potassium nitrate, sodium sulfate, magnesium chloride, and 
other salts. 

Nitrates are very soluble in water and can contribute to algal blooms in static waters, and affect 
local species population balance in the aquatic environment.  Because of its solubility, nitrate can 
infiltrate the soil and migrate downward toward the groundwater.  Nitrate is somewhat persistent 
in water but nitrate degradation can occur under anaerobic conditions. 

Nitrate is expected to occur in the LHAAP environment as a result of production of TNT and 
other nitrated toluene compounds.  Nitrate is expected to occur in off-LHAAP background areas 
from fertilizer use also.  Because nitrate is expected in both background and operations-related 
groundwater samples, background samples that contain low nitrate concentrations are not 
excluded from the perimeter well study and will be used in future comparisons with LHAAP 
site-specific concentrations.  

Nitrites: CAS Registry Number: 7632-00-0.  Sodium nitrite is used in metal treatment and 
finishing operations, in the recovery of tin from scrap, and as an anticorrosion inhibitor for 
multipurpose greases.  It has minor uses in fertilizers and major uses in the manufacture of dyes 
and as a food preservative.  Potassium nitrite (CAS Registry Number: 7758-09-0) is also used as 
a food preservative.  Sodium nitrite occurs naturally in brines. 

Nitrites are soluble in water and are expected to be present in groundwater and surface water 
bodies.  Nitrite is not believed to occur in the LHAAP environment as a result of production of 
TNT but is expected to be present as residues from fertilizer use.  Because nitrite might be 
expected in both background and operations-related groundwater samples, samples that contain 
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low nitrate concentrations are not excluded from the perimeter well study and will be used in 
future comparisons with LHAAP site-specific concentrations. 
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4.0 Statistical Analysis 

The objective of the statistical analysis is to evaluate concentrations of compounds in 
environmental media at the LHAAP.  Following the validation and review of analytical data 
(Section 3.0), the statistical analysis consisted of the following steps as specified in the Work 
Plan (Shaw, 2004a). 

4.1 Preparation of the Statistical Data Set 
Groundwater sample analysis data used to calculate statistical values were prepared as specified 
in the Work Plan (Shaw, 2004a).  

4.1.1 Analysis by Multiple Methods 
Occasionally, groundwater constituents were analyzed by more than one analytical method; 
usually for PAHs or metals.  The laboratory reported results from the most sensitive analytical 
method when multiple analyses were performed.  For example, metals analyzed by graphite 
furnace method results were reported in preference to results of inductively coupled plasma 
methods, and gas chromatography-mass spectral method results for PAH analyses were reported 
in preference to gas chromatography results. 

4.1.2 Data Set Identification 
Data for each background chemical in groundwater from shallow monitoring wells MW110, 
MW111, and MW112 (20 to 22.25 feet bgs, Shaw, 2004a) are shown in Tables 3-1 and 3-2.  
Measurements of water quality parameters made in the field are shown in Appendix A and also 
summarized in Table 2-2. 

4.1.3 Statistical Evaluation of Groundwater Properties 
Groundwater properties of samples collected from monitoring wells MW110, MW111, and 
MW112 between December 2003 and December 2004 (Tables 2-2 and 3-1) were evaluated to 
describe the groundwater zone located upgradient from LHAAP sites and to evaluate use of 
chemical analysis data in risk assessments.  Data used in the evaluation (Appendix B, 
Table B-1) were taken from tables in Sections 2.0 and 3.0.  The pH, conductivity, DO 
concentration, ORP, and turbidity measured in nephelometric turbidity units, were evaluated as 
properties related to groundwater interactions with metals that are of interest to human health and 
environmental risk assessments. 

Because water quality parameters are closely interrelated in their reactions with dissolved and 
suspended metals and ions, correlation analysis was applied as a statistical method to identify 
important variables in the data, and to classify their roles in the description of the groundwater 
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zone sampled by the perimeter wells.  It was shown that pH, ORP, and turbidity measurements 
are not significantly correlated with any other groundwater property or with concentrations of 
selected metals and anions that are related to chemical properties of the groundwater (aluminum, 
calcium, magnesium, potassium, iron [Fe], manganese [Mn], chloride, sulfate, and total 
nitrate/nitrite).  All statistical analyses were made using the Statistica© software program 
(StatSoft, 2004).  Results of statistical evaluations of groundwater data are described in 
Appendix B. 

Comparisons of water quality parameters and ion concentrations measured among samples from 
the three wells were made using the nonparametric (NP) Kruskal-Wallis test at a confidence 
level of 95 percent.  Comparisons of water quality parameters showed that pH, ORP, DO, and 
turbidity of samples from the three wells are not statistically different with 95 percent 
confidence, and that differences in conductivity are marginally significant (Appendix B).  
Comparisons of anions, cations, and selected metal concentrations in groundwater showed that 
aluminum, iron, and nitrate/nitrite concentrations are not significantly different among the three 
perimeter wells.  Significant differences were found in manganese, chloride, sulfate, calcium, 
magnesium, and potassium concentrations in groundwater from MW111.  These comparisons 
indicate that differences between concentrations of chemical species are related to groundwater 
from MW111 (Appendix B).  These evaluations of water quality parameters and ion 
concentrations indicate that groundwater from all three wells reflects acidic oxidizing conditions 
that favor formation of Fe(II) and Fe(III), Mn(II), and Cr(III) species.  The concentrations of 
anions and cations that reflect water hardness are significantly lower in water from MW111 
compared to MW110 and MW112.   

Because wells MW110, MW111, and MW112 were installed in three different watersheds 
(Harrison Bayou, Central Creek, and Goose Prairie Creek), it is reasonable to expect that 
concentrations associated with water hardness could differ for one of the wells.  The variability 
of water quality parameters related to the oxidation capacity of the medium as measured by the 
dissolved oxygen concentration, which is expected to be seasonally influenced by decaying 
organic matter in near-surface soil above the shallow water-bearing zone.  Oxidation reduction 
potential and acidity, which relate to the oxidation states of metals and the formation of colloids 
and suspended solids, which relate to adsorption of metals, do not indicate statistically 
significant differences among groundwater samples from the three watersheds (Appendix B).  
The variability that is observed is attributed to the variability associated with the watersheds and 
reflects the variability of shallow groundwater beneath all of LHAAP.  As such, the groundwater 
data from the upgradient perimeter wells MW110, MW111, and MW112 reflect groundwater 
characteristics of shallow groundwater at LHAAP and provide representative background data 
for use in risk assessments. 

TERC No. DACA56-94-D-0020, TO No. 0109  Shaw Project No. 845714 
Longhorn Army Ammunition Plant, Karnack, Texas  June 2007 4-2

00045789



Final Evaluation of Perimeter Well Data for Use as Groundwater Background  Shaw Environmental, Inc. 

5.0 Chemical Concentrations in Groundwater 

Concentrations of chemicals are described for groundwater to provide: 

• Number of samples, number of detects, number of non-detects, frequency of detection 
• Minimum and maximum reporting limits 
• Minimum and maximum detected values 
• Mean, median, standard deviation (SD), as appropriate for the distribution 
• 95 percent UTL with 95 percent coverage, as appropriate for the distribution 
• 95 percent UCL of the mean, as appropriate for the distribution. 

Statistical properties of groundwater data are shown in Tables 5-1 through 5-3. 

5.1 Handling Non-Detects and Frequency of Detection 
Many guidance and regulatory documents (USEPA, 1992a,b; 2002a) allow the use of a simple 
substitution method for censored data sets having low values reported as “non-detects” with 
fewer than 15 percent non-detects.  However, because groundwater analysis results reported by 
the laboratory for this study included an MDL for each sample, the MDL was used in this 
analysis as the surrogate concentration for all calculations involving undetected (U-qualified) 
data.  Data reported as analyzed but qualified as UJ-, UJ,L- or UJ,H were counted as nondetects 
and the surrogate values were used in subsequent calculations.  Concentrations reported as 
detected at estimated concentrations (J-qualified) were counted as detects and the qualified value 
was used in calculations (Shaw, 2004a). 

5.2 Distribution Analysis   
Statistical analyses of groundwater data followed the Work Plan (Shaw, 2004a) by using either 
parametric or NP methods, as appropriate, for the distribution type.  The type of statistical 
distribution of data for each chemical was examined using the Shapiro-Wilk W test (Gilbert, 
1987).  The results of distributional testing of chemical concentrations in unfiltered samples 
(Table 5-1) indicate that magnesium, manganese, zinc, chloride and sulfate ion concentrations 
have the normal (N) distribution.  All other data sets have the lognormal (L) or NP distribution. 
In filtered samples (Table 5-2), antimony, magnesium, manganese, selenium, and zinc 
concentrations have the N distribution.  All other data sets have the L or NP distribution.    

5.3 Basic and Summary Statistics 
Following data review, preparation, and distribution testing of the data set, summary 
characteristics were calculated, as appropriate, for the distribution to include the 95 percent UCL 
and the 95 percent UTL with 95 percent coverage.  The results for total chemical concentrations 
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in unfiltered samples and of dissolved species in filtered samples are shown in Tables 5-1 
and 5-2, respectively. 

5.3.1 Calculation of the 95 Percent UCL of Normally Distributed Concentrations 
For normal distributions (Tables 5-1 and 5-2), the UCL was calculated using the equation 
(USEPA, 2002b): 

 )n(s t + x = UCL 1-n,1- /α  Equation 5-1 

where:  
UCL = 95 percent upper confidence limit (α= 0.05) of the arithmetic mean 
⎯x = sample arithmetic mean 
t1-α,n-1 = critical value for Student's t distribution 
n = number of samples in data set 
s = sample SD 
 

5.3.2 Calculation of the 95 Percent UCL of the Mean by the Bootstrapping Method 
The bootstrapping method was used to calculate the 95 percent UCL of concentrations that are 
not normally distributed.  Bootstrapping is an NP statistical technique where the given data set is 
resampled with replacement, and the mean is calculated (USEPA, 1997, 2002b).  When repeated 
a large number of times, an accurate estimation of the variance of the population may be 
determined, which allows the development of confidence limits for a given parameter, such as 
the mean.  Bootstrapping is considered a robust statistical method for calculating the UCL 
because it does not place assumptions on the distribution of the data set. 

The bootstrap technique was used to generate the 95 percent UCL for lognormal or NP 
distributions and for lognormal distributions that contain more than 15 percent nondetects. The 
95 percent UCLs calculated from 2,000 bootstrap replications are shown in Tables 5-3 and 5-4.  

5.3.3 Calculation of Upper Tolerance Limit 
The 95 percent UTL with 95 percent coverage (95 percent/95 percent UTL) was calculated for 
all normal and lognormal distributions using the equation: 
 

k(a) + x = UTL  Equation 5-2 
where: 

UTL  =  upper tolerance limit (95 percent confidence and 95 percent coverage) 
x̄  =   arithmetic mean 
a    =   SD 
k  =  tolerance factor = 2.670 for 13 values (USEPA, 1989) 

 
The tolerance factor (k) required for calculating the 95 percent/95 percent UTL of a data set that 
has 13 samples was taken from guidance (USEPA, 1989, Table 5 of Appendix B).  For 
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lognormally distributed data, this equation was applied to natural logarithms of the 
concentrations and the 95 percent/95 percent UTL concentrations (Tables 5-1 and 5-2) were 
calculated as the retransformation of the values calculated by the equation. 

Nonparametric UTLs were determined for NP distributions and lognormal distributions that had 
more than 15 percent nondetects.  Determination of NP UTLs requires a minimum of 60 samples 
to provide coverage of 95 percent at 95 percent confidence, where the maximum concentration is 
chosen as the UTL (Table 6 of Appendix B, USEPA, 1992b).  It also indicates that the maximum 
concentration among 13 values provides coverage of approximately 79.4 percent of the 
distribution with 95 percent confidence, and the maximum concentration among 11 values 
provides coverage of approximately 76.2 percent with 95 percent confidence.  Therefore, the 
maximum concentration of NP data with 13 samples (Tables 5-3 and 5-4) represents the 
95 percent/79.4 percent UTL of the concentration.  The maximum concentration of di-n-
butylphthalate (Table 5-3) represents the 95 percent/76.2 percent UTL concentration. 

One sample was reported to have detected concentrations of antimony and arsenic below their 
respective MDL values.  Because there was no apparent indication in the analytical record to 
suggest why these results were not assigned a U qualifier, the results are shown as reported 
(Tables 5-1 and 5-3) and the non-parametric UTL values is assigned the MDL concentrations for 
these metals.  It is recommended that an antimony or arsenic concentration in groundwater from 
an LHAAP site well detected above these MDL values should be interpreted as a detection above 
the perimeter groundwater UTL concentration. 

A table of MCL values for background metals and anions (Table 5-5) is shown for informational 
purposes (USEPA, 2002c).  The MCL values refer to the usability of the shallow groundwater 
source as a drinking water supply if used untreated. It is important to note that a metal can be 
detected above MCL concentrations, yet be naturally occurring so that it can serve as an 
indicator of background concentrations for comparison with other shallow groundwater sources 
at LHAAP. 
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6.0 Summary and Intended Use of Data 

This study characterizes the concentrations of naturally occurring and anthropogenic chemicals 
in groundwater at LHAAP.  The collection of samples, chemical and geotechnical laboratory 
analysis, and statistical analysis described in this report were performed as described in the Work 
Plan (Shaw, 2004a).  The groundwater samples were collected from three monitoring wells 
located upgradient at the perimeter of the LHAAP.  Water samples were taken quarterly from 
each well from December 2003 through December 2004.   

The following conclusions were made in this study: 

• No SVOC compounds were detected or reported at estimated concentrations in the 
samples other than one phthalate ester (di-n-butyl phthalate) that was reported at 
J-qualified concentrations in one sample.  

• Detections of acetone, o-nitrotoluene, and chloromethane and detection of low levels 
of nitrate/nitrite, m-nitrotoluene, methylene chloride, and di-n-butylphthalate were 
reported in isolated samples.  

• Most of the chemicals detected or reported at low estimated concentrations in 
groundwater from upgradient wells occur naturally or are used in industry, 
agriculture, pharmaceuticals, or consumer products.  Chloromethane is produced 
naturally and is used in a variety of consumer products.  Di-n-butylphthalate, 
methylene chloride, and o- and m-nitrotoluene isomers are used extensively in 
plastics and other consumer products such as dyes, pharmaceuticals, insecticides, and 
herbicides. Therefore, the detection of low levels of these chemicals in isolated 
samples is not sufficient to exclude samples from a well from use in background 
evaluations.  

• Of the classes of chemicals analyzed in groundwater samples, only metals and anions 
were detected with sufficient frequency to be considered background constituents.  
The maximum and minimum detected concentration, maximum and minimum 
detection limits, mean, median, distribution types, UCL, and UTL characteristics of 
metal and anion concentrations in background groundwater are shown in Tables 5-1 
through 5-4. 

The intended use of the data sets for metals or anions in groundwater (Table 5-1 through 5-4) is 
for future comparison as background concentrations with LHAAP site-specific groundwater 
concentrations (Shaw, 2004a).  The primary method of comparing site data to background data 
involves a comparison of distributions using the NP Wilcoxon Rank Sum Test.  These 
comparisons use the 13-point data sets (Tables 5-3 or 5-4) as a whole.  These tests compare the 
central locations and portions of the distributions with less emphasis on the upper and lower 
ranges of the data and do not involve the UCL or UTL concentrations.  Because the 
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concentrations measured at the upper range of a data set also are important to background 
comparisons, current USEPA guidance (USEPA, 2002a,b) recommends a parallel statistical 
evaluation to include comparisons of the UCL and UTL concentrations of both data sets.  The 
data shown in Tables 5-3 and 5-4 will be used in this comprehensive statistical approach, as 
described in the Work Plan (Shaw, 2004a). 

Groundwater samples often are filtered to estimate the concentrations of dissolved metals versus 
the concentration associated with colloids.  The metal concentrations in filtered and unfiltered 
samples are shown separately in Tables 5-1 through 5-4.  No statistical comparisons of metal 
concentrations were made to determine whether significant fractions of each metal were in the 
colloidal state.  The tabulated data (Tables 5-3 and 5-4) may be used for comparison of data 
from filtered or unfiltered samples from a site without further manipulation. 

If a statistical comparison of filtered and unfiltered background samples is desired, the 
comparison may be made using the NP Wilcoxon Rank Sum Test as described above or another 
appropriate approach described in USEPA (2002 a,b) guidance. 
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Maximum Detected
Concentration 95% UCL 95% UTL b

Chemical (µg/L) (µg/L) (µg/L)
Dissolved Metals
Aluminum 821 3.72E+02 1.86E+03
Antimony 10.5 7.75E+00 1.22E+01
Arsenic 62.1 2.90E+01 3.42E+02
Barium 120 5.04E+01 1.20E+02
Beryllium 0.813 3.66E-01 8.13E-01
Cadmium 5.1 1.62E+00 5.10E+00
Calcium 301000 2.03E+05 3.01E+05
Chromium 4.02 1.71E+00 5.12E+00
Cobalt 29.9 1.81E+01 1.87E+02
Copper 2.39 1.76E+00 2.39E+00
Iron 1010 5.13E+02 4.23E+03
Lead 2.4 1.82E+00 2.40E+00
Magnesium 330000 2.18E+05 4.59E+05
Manganese 5860 3.79E+03 7.84E+03
Nickel 93 3.72E+01 2.29E+02
Potassium 2980 2.09E+03 2.98E+03
Selenium 58.7 2.75E+01 6.35E+01
Silver 1.92 1.11E+00 1.92E+00
Strontium 7200 5.25E+03 7.20E+03
Vanadium 1.16 8.51E-01 1.16E+00
Zinc 54.3 2.74E+01 5.92E+01
Total Metals
Aluminum 1990 7.16E+02 2.68E+03
Antimony 11.5 6.65E+00 1.15E+01
Arsenic c 0.167 2.24E+00 1.67E-01
Barium 128 6.07E+01 1.28E+02
Beryllium 0.851 3.97E-01 8.51E-01
Cadmium 2.29 8.67E-01 2.29E+00
Calcium 302000 2.04E+05 3.02E+05
Chromium 8.09 3.25E+00 1.58E+01
Cobalt 32.1 1.92E+01 1.51E+02
Copper 3.22 1.83E+00 3.22E+00
Iron 2310 8.87E+02 4.01E+03
Magnesium 331000 2.19E+05 4.62E+05
Manganese 5570 3.81E+03 7.82E+03
Mercury 0.0793 5.21E-02 7.93E-02
Nickel 92 3.95E+01 2.11E+02
Potassium 2740 2.19E+03 2.74E+03
Selenium 46.1 2.01E+01 4.61E+01
Silver 1.91 1.21E+00 1.91E+00
Strontium 7330 5.17E+03 7.33E+03
Vanadium 3.99 1.66E+00 3.99E+00
Zinc 22.9 1.44E+01 3.02E+01
Notes and Abbreviations:
a  Groundwater samples were collected from shallow depth wells.
b An upper tolerance limit (UTL) with 79% coverage (13 samples), 81% coverage (14 samples), and 76% coverage (11 samples)
   at 95% confidence is calculated for normally or lognormally distributed data with 15% or fewer nondetects.
   If greater than 15% of the data are nondetects, or if the data distribution is undefined, 
   the maximum detected concentration is used as the UTL.  
c  The UCL is higher than the maximum detected concentration because the undiluted method detection limit used as the 
   surrogate value for the nondetect samples (2.24 µg/L) is higher than the maximum detected concentration of 0.167 µg/L.
UCL      upper confidence limit
µg/L      microgram per liter

Table ES-1
Summary Statistics for Detected Analytes in Perimeter Well Groundwater Dataa
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Table 2-1
Perimeter Well Groundwater Sample Summary

Shaw Environmental, Inc.

Location Sample Number Sample Date Sample Type Well Type Analyses

Unfiltered Samples
110 PW-MW-110-031203 3-Dec-03 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
110 PW-MW-110-040331 31-Mar-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
110 PW-MW-110-040715 15-Jul-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
110 PW-MW-110-040915 15-Sep-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
110 PW-MW-110-041216 16-Dec-04 REG Shallow Anions, Explosives, Perchlorate, Metals, VOC

111 PW-MW-111-031204 4-Dec-03 REG Shallow Explosives, SVOC, VOC
111 PW-MW-111-040331 31-Mar-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
111 PW-MW-111-040715 15-Jul-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
111 PW-MW-111-041216 16-Dec-04 REG Shallow Anions, Explosives, Perchlorate, Metals, VOC

112 PW-MW-112-031204 4-Dec-03 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
112 PW-MW-112-040330 30-Mar-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
112 PW-MW-112-040714 14-Jul-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
112 PW-MW-112-040915 15-Aug-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
112 PW-MW-112-041216 16-Dec-04 REG Shallow Anions, Explosives, Perchlorate, Metals, VOC

Filtered Samples
110 PW-MW-110-031203 3-Dec-03 REG Shallow Metals
110 PW-MW-110-040331 31-Mar-04 REG Shallow Metals
110 PW-MW-110-040715 15-Jul-04 REG Shallow Metals
110 PW-MW-110-040915 15-Sep-04 REG Shallow Metals
110 PW-MW-110-041216 16-Dec-04 REG Shallow Metals

111 PW-MW-111-040331 31-Mar-04 REG Shallow Metals
111 PW-MW-111-040715 15-Jul-04 REG Shallow Metals
111 PW-MW-111-041216 16-Dec-04 REG Shallow Metals

112 PW-MW-112-031204 4-Dec-03 REG Shallow Metals
112 PW-MW-112-040330 30-Mar-04 REG Shallow Metals
112 PW-MW-112-040714 14-Jul-04 REG Shallow Metals
112 PW-MW-112-040915 15-Aug-04 REG Shallow Metals
112 PW-MW-112-041216 16-Dec-04 REG Shallow Metals

Abbreviations:

REG         regular environmental sample
SVOC     semivolatile organic compound
VOC       volatile organic compound
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Table 2-2
Water Quality Parameters of Groundwater from Perimeter Wells

Shaw Environmental, Inc.

Oxidation
Specific Dissolved Reduction

Volume Temperature Conductivity Oxygen Potential Turbidity
Sampling Purged Flow (deg. C) pH (uS/cm) (mg/L) (mV) (NTU)

Location Date Time (gallons) (mL/min) (+/- 0.5) (+/- 0.1) (+/- 3%) (+/- 10%) (+/- 10 mV) (+/- 10%)

110 3-Dec-03 13:51 low flow 200 19.13 5.96 6.24 1.3 238 3.9
110 31-Mar-04 9:30 low flow 500 18.00 5.95 6.667 0.21 184 18.7
110 15-Jul-04 10:12 low flow 350 19.23 5.90 2.781 1.75 194 12.9
110 16-Dec-04 13:05 low flow 100 17.28 6.45 5.511 1.99 395 10.3
110 15-Sep-04 15:39 low flow 383 21.09 6.04 4.434 3.9 154 15.9

111 4-Dec-03 7:00 low flow naa 15.15 5.74 2.46 2.98 240 8
111 31-Mar-04 13:34 low flow 330 16.45 4.54 0.0700 2.31 326 42.3
111 15-Jul-04 8:30 low flow 470 24.21 5.91 1.88 2.17 166 43.6
111 16-Dec-04 10:45 low flow 100 18.62 6.49 0.0922 1.97 876 3.1
111 15-Sep-04 No Sample

112 4-Dec-03 7:00 low flow naa 15.4 7.04 5.1 2.74 na 0
112 31-Mar-04 13:11 low flow 180 16.44 5.73 4.78 0.3 169 0.7
112 14-Jul-04 10:42 low flow 220 19.87 5.94 3.391 1.16 34 53
112 16-Dec-04 12:00 low flow 100 18.57 6.72 0.985 1.71 470 50.9
112 15-Sep-04 19:21 low flow 100 21.31 5.91 3.341 0.9 184 0

Notes:
a    Wells were purged dry due to low recharge and sample collected the next day
mL/min  milliliters per minute
deg. C   degrees Celsius
uS/cm    microsiemens per centimeter
mg/L    milligrams per liter
mV   millivolts
NTU    nephelometric turbidity units
na not applicable/not available

TERC No. DACA56-94-D-0200, TO No. 0109
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1

Shaw Project No. 845714
June 2007
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 252 14.7 100  2.79 5.08 10  0.167 2.24 5  
110 PW-MW-110-040331 31-Mar-04 REG 272 14.7 100  5.08 5.08 10 U U 22.4 22.4 50 U U
110 PW-MW-110-040715 15-Jul-04 REG 459 14.7 100  5.08 5.08 10 U U 22.4 22.4 50 U U
110 PW-MW-110-040915 15-Sep-04 REG 323 147 1000 J J 5.08 5.08 10 U U 2.24 2.24 5 U U
110 PW-MW-110-041216 16-Dec-04 REG 769 294 2000 J J 11.5 5.08 10  B 44.7 44.7 100 U U
111 PW-MW-111-040331 31-Mar-04 REG 652 14.7 100  5.08 5.08 10 U U 2.24 2.24 5 U U
111 PW-MW-111-040715 15-Jul-04 REG 1990 14.7 100  5.08 5.08 10 U U 2.24 2.24 5 U U
111 PW-MW-111-041216 16-Dec-04 REG 243 14.7 100  5.08 5.08 10 U U 2.24 2.24 5 U U
112 PW-MW-112-031204 4-Dec-03 REG 147 147 1000 U U 5.08 5.08 10 U U 2.24 2.24 5 U U
112 PW-MW-112-040330 30-Mar-04 REG 159 14.7 100  B 5.08 5.08 10 U U 11.2 11.2 25 U U
112 PW-MW-112-040714 14-Jul-04 REG 98.9 14.7 100 J B 6.27 5.08 10 J J 22.4 22.4 50 U U
112 PW-MW-112-040915 15-Sep-04 REG 195 73.4 500 J J 5.08 5.08 10 U U 2.24 2.24 5 U U
112 PW-MW-112-041216 16-Dec-04 REG 324 147 1000 J J 5.08 5.08 10 U U 22.4 22.4 50 U U

Footnotes are shown on last page.

Arsenic
ug/L

7440-38-2

Aluminum
ug/L

7429-90-5

Antimony
ug/L

7440-36-0

TERC No. DACA56-94-D-0020, TO No. 109
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
16 0.222 5  0.158 0.158 5 U U 1.41 0.313 2  

16.3 0.222 5  0.158 0.158 5 U U 0.449 0.313 2 J J
15.4 0.222 5  0.158 0.158 5 U U 0.313 0.313 2 U U
14.6 0.222 5  0.158 0.158 5 U U 0.642 0.313 2 J J
14.5 0.222 5  0.258 0.158 5 J B 0.313 0.313 2 U U

95 0.222 5  0.426 0.158 5 J J 0.368 0.313 2 J J
92.4 0.222 5  0.584 0.158 5 J J 0.313 0.313 2 U U
128 0.222 5  0.851 0.158 5 J B 0.622 0.313 2 J B
25.5 0.222 5  0.158 0.158 5 U U 0.313 0.313 2 U U
25.6 0.222 5  0.158 0.158 5 U U 0.502 0.313 2 J J
27.1 0.222 5  0.158 0.158 5 U U 0.313 0.313 2 U U
26.9 0.222 5  0.202 0.158 5 J J 2.29 0.313 2 J J
29.7 0.222 5  0.322 0.158 5 J B 0.46 0.313 2 J B

Beryllium
ug/L

7440-41-7

Cadmium
ug/L

7440-43-9

Barium
ug/L

7440-39-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
205000 5.54 100  8.09 0.503 5  4.09 0.541 5  
302000 5.54 100  0.503 0.503 5 U U 3.58 0.541 5 J J
221000 5.54 100  0.969 0.503 5 J J 1.79 0.541 5 J J
209000 5.54 100  0.503 0.503 5 U U 7.43 0.541 5  
190000 5.54 100  0.738 0.503 5 J B 1.26 0.541 5 J J

3710 5.54 100  1.34 0.503 5 J J 2.86 0.541 5 J J
2980 5.54 100  3.94 0.503 5 J J 6.45 0.541 5  
4970 5.54 100  1.34 0.503 5 J B 7.59 0.541 5  

191000 5.54 100  3.94 0.503 5 J J 32.1 0.541 5  
223000 5.54 100  0.634 0.503 5 J J 12.1 0.541 5  
210000 5.54 100  0.503 0.503 5 U U 29.1 0.541 5  
186000 5.54 100  2.68 0.503 5 J J 30 0.541 5  
233000 5.54 100  0.503 0.503 5 U U 27.7 0.541 5  

Cobalt
ug/L

7440-48-4

Calcium
ug/L

7440-70-2

Chromium
ug/L

7440-47-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
1.26 1.39 5  561 12.6 100  J 17.2 17.2 50 U U
1.39 1.39 5 U U 214 12.6 100  1.72 1.72 4 U U
1.41 1.39 5 J J 586 12.6 100  1.72 1.72 4 U U
1.39 1.39 5 U U 375 12.6 100  1.72 1.72 4 U U
1.39 1.39 5 U U 952 252 2000 J J 1.72 1.72 4 U U
1.39 1.39 5 U U 523 12.6 100  1.72 1.72 4 U U
1.46 1.39 5 J J 2310 12.6 100  1.72 1.72 4 U U
1.39 1.39 5 U U 467 12.6 100  1.72 1.72 4 U U
1.39 1.39 5 U U 147 12.6 100  J 1.72 1.72 4 U U
1.39 1.39 5 U U 240 12.6 100  1.72 1.72 4 U U
1.63 1.39 5 J J 938 12.6 100  1.72 1.72 4 U U
3.22 1.39 5 J J 556 12.6 100  1.72 1.72 4 U U
1.39 1.39 5 U U 1230 12.6 100  1.72 1.72 4 U U

Iron
ug/L

7439-89-6

Lead
ug/L

7439-92-1

Copper
ug/L

7440-50-8
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
128000 5.18 100  4220 0.296 10  0.0793 0.0472 0.2 J JL
210000 5.18 100  4750 0.296 10  0.0472 0.0472 0.2 U U
141000 5.18 100  5570 0.296 10  0.0472 0.0472 0.2 U U
137000 5.18 100  4540 0.296 10  0.0472 0.0472 0.2 U U
130000 5.18 100  2320 0.296 10  0.0472 0.0472 0.2 U U

3340 5.18 100  67.7 0.296 10  0.0472 0.0472 0.2 U U
3000 5.18 100  145 0.296 10  0.0472 0.0472 0.2 U U
4600 5.18 100  171 0.296 10  0.0472 0.0472 0.2 U U

252000 5.18 100  3350 0.296 10  0.0472 0.0472 0.2 U UJL
292000 5.18 100  2160 0.296 10  0.0472 0.0472 0.2 U U
263000 5.18 100  3460 0.296 10  0.0472 0.0472 0.2 U U
234000 5.18 100  2910 0.296 10  0.0472 0.0472 0.2 U U
331000 5.18 100  4050 0.296 10  0.0472 0.0472 0.2 U U

Mercury
ug/L

7439-97-6

Magnesium
ug/L

7439-95-4

Manganese
ug/L

7439-96-5
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
26.6 0.69 5  2740 16.5 100  27.3 2.81 5  

92 0.69 5  2040 165 1000  J 20.4 2.81 5  
70.9 0.69 5  1840 165 1000  13.6 2.81 5  
33.1 0.69 5  2710 16.5 100  2.81 2.81 5 U U
25.1 0.69 5  2470 330 2000  56.2 56.2 100 U U
4.84 0.69 5 J J 250 16.5 100  J 2.81 2.81 5 U U
6.86 0.69 5  419 16.5 100  2.81 2.81 5 U U
8.45 0.69 5  128 16.5 100  2.81 2.81 5 U U

27 0.69 5  2350 16.5 100  2.81 2.81 5 U U
21.3 0.69 5  1790 82.4 500  J 21.8 2.81 5  
24.4 0.69 5  517 165 1000 J J 23.6 2.81 5  
26.8 0.69 5  2260 16.5 100  2.81 2.81 5 U U
28.5 0.69 5  2670 16.5 100  46.1 28.1 50 J B

Potassium
ug/L

2023695

Selenium
ug/L

7782-49-2

Nickel
ug/L

7440-02-0
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
1.53 0.835 5  B 4960 0.178 5  10 10 20 U U
1.91 0.835 5 J J 7330 0.178 5  100 100 200 U U

0.835 0.835 5 U U 5600 0.178 5  10 10 20 U U
0.835 0.835 5 U U 4890 0.178 5  10 10 20 U U
0.835 0.835 5 U U 4390 0.178 5  10 10 20 U U
0.835 0.835 5 U U 115 0.178 5  10 10 20 U U
0.901 0.835 5 J BJ 101 0.178 5  10 10 20 U U
0.835 0.835 5 U U 143 0.178 5  10 10 20 U U
0.835 0.835 5 U U 5190 0.178 5  10 10 20 U U

1.06 0.835 5 J J 5960 0.178 5  10 10 20 U U
0.835 0.835 5 U U 5580 0.178 5  10 10 20 U U
0.835 0.835 5 U U 5180 0.178 5  10 10 20 U U
0.835 0.835 5 U U 5980 0.178 5  10 10 20 U U

Thallium
ug/L

7440-28-0

Silver
ug/L

7440-22-4

Strontium
ug/L

7440-24-6
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.606 0.606 5 U U 12.4 0.883 5  B
110 PW-MW-110-040331 31-Mar-04 REG 0.606 0.606 5 U U 22.9 0.883 5  
110 PW-MW-110-040715 15-Jul-04 REG 0.606 0.606 5 U U 20.1 0.883 5  
110 PW-MW-110-040915 15-Sep-04 REG 0.86 0.606 5 J B 14.1 0.883 5  
110 PW-MW-110-041216 16-Dec-04 REG 1.6 0.606 5 J B 9.83 0.883 5  B
111 PW-MW-111-040331 31-Mar-04 REG 1.1 0.606 5 J J 6.63 0.883 5  
111 PW-MW-111-040715 15-Jul-04 REG 3.99 0.606 5 J J 18.9 0.883 5  
111 PW-MW-111-041216 16-Dec-04 REG 1.15 0.606 5 J B 11.6 0.883 5  B
112 PW-MW-112-031204 4-Dec-03 REG 0.606 0.606 5 U U 0.883 0.883 5 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.606 0.606 5 U U 3.61 0.883 5 J J
112 PW-MW-112-040714 14-Jul-04 REG 0.606 0.606 5 U U 4.73 0.883 5 J B
112 PW-MW-112-040915 15-Sep-04 REG 1.1 0.606 5 J J 14.6 0.883 5  
112 PW-MW-112-041216 16-Dec-04 REG 1.21 0.606 5 J B 0.883 0.883 5 U U

Footnotes are shown on last page.

Zinc
ug/L

7440-66-6

Vanadium
ug/L

7440-62-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Anions

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1070000 3220 20000  50 50 250 U U 1690000 19300 40000  
110 PW-MW-110-040331 31-Mar-04 REG 1930000 3220 20000  10 10 50 U U 2400000 19300 40000  
110 PW-MW-110-040715 15-Jul-04 REG 1330000 3220 20000  10 10 50 U U 1880000 19300 40000  
110 PW-MW-110-040915 15-Sep-04 REG 999000 3220 20000  3 3 20 U U 1620000 19300 40000  
110 PW-MW-110-041216 16-Dec-04 REG 986000 3220 20000  3 3 20 U U 1530000 19300 40000  
111 PW-MW-111-040331 31-Mar-04 REG 10200 32.2 200  10 10 50 U U 26600 193 400  
111 PW-MW-111-040715 15-Jul-04 REG 2070 32.2 200  10 10 50 J J 18400 193 400  
111 PW-MW-111-041216 16-Dec-04 REG 5910 32.2 200  3 3 20 U U 30300 193 400  
112 PW-MW-112-031204 4-Dec-03 REG 1030000 3220 20000  10 10 50 U U 854000 19300 40000  
112 PW-MW-112-040330 30-Mar-04 REG 1640000 3220 20000  10 10 50 U U 1040000 19300 40000  
112 PW-MW-112-040714 14-Jul-04 REG 1160000 3220 20000  10 10 50 U U 873000 19300 40000  
112 PW-MW-112-040915 15-Sep-04 REG 933000 3220 20000  3 3 20 U U 783000 19300 40000  
112 PW-MW-112-041216 16-Dec-04 REG 1560000 3220 20000  3 3 20 U U 1010000 19300 40000  

Footnotes are shown on last page.

Sulfate
ug/L

14808-79-8

Chloride
ug/L

16887-00-6

Nitrate / Nitrite
ug/L

39018
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Perchlorate

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.989 0.989 4 U U
110 PW-MW-110-040331 31-Mar-04 REG 0.989 0.989 4 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.05 0.05 0.2 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.05 0.05 0.2 U UJL
110 PW-MW-110-041216 16-Dec-04 REG 0.05 0.05 0.2 U U
111 PW-MW-111-040331 31-Mar-04 REG 0.989 0.989 4 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.05 0.05 0.2 U U
111 PW-MW-111-041216 16-Dec-04 REG 0.05 0.05 0.2 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.989 0.989 4 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.989 0.989 4 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.05 0.05 0.2 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.05 0.05 0.2 U UJL
112 PW-MW-112-041216 16-Dec-04 REG 0.05 0.05 0.2 U U

Footnotes are shown on last page.

Perchlorate
ug/L

14797-73-0
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Explosives

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.0249 0.0249 0.104 U U 0.033 0.033 0.104 U U 0.0779 0.0779 0.104 U U
110 PW-MW-110-040331 31-Mar-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U
110 PW-MW-110-041216 16-Dec-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U
111 PW-MW-111-031204 4-Dec-03 REG 0.0249 0.0249 0.104 U U 0.033 0.033 0.104 U U 0.0779 0.0779 0.104 U U
111 PW-MW-111-040331 31-Mar-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U
111 PW-MW-111-041216 16-Dec-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.0249 0.0249 0.104 U U 0.033 0.033 0.104 U U 0.0779 0.0779 0.104 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U
112 PW-MW-112-041216 38337 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U

Footnotes are shown on last page.

2,4,6-Trinitrotoluene
ug/L

118-96-7

1,3,5-Trinitrobenzene
ug/L

99-35-4

1,3-Dinitrobenzene
ug/L

99-65-0
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Explosives

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 38337 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.0349 0.0349 0.104 U U 0.0501 0.0501 0.104 U U 0.0779 0.0779 0.104 U U

0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U
0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U
0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U
0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U

0.0349 0.0349 0.104 U U 0.0501 0.0501 0.104 U U 0.0779 0.0779 0.104 U U
0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U
0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U
0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U

0.0349 0.0349 0.104 U U 0.0501 0.0501 0.104 U U 0.0779 0.0779 0.104 U U
0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U
0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U
0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U
0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U

2,6-Dinitrotoluene
ug/L

606-20-2

2-Amino-4,6-dinitrotoluene
ug/L

35572-78-2

2,4-Dinitrotoluene
ug/L

121-14-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Explosives

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 38337 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.0409 0.0409 0.104 U U 0.0779 0.0779 0.104 U U 0.064 0.064 0.104 U U

0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U

0.0409 0.0409 0.104 U U 0.0779 0.0779 0.104 U U 0.064 0.064 0.104 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.521 0.325 0.974 J J
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U

0.0409 0.0409 0.104 U U 0.0779 0.0779 0.104 U U 0.064 0.064 0.104 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U

m-Nitrotoluene
ug/L

99-08-1

4-Amino-2,6-dinitrotoluene
ug/L

19406-51-0

HMX
ug/L

2691-41-0
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Explosives

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 38337 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.0131 0.0131 0.104 U U 0.064 0.064 0.104 U U 0.064 0.064 0.104 U U

0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.774 0.162 0.486  0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U

0.0131 0.0131 0.104 U U 0.064 0.064 0.104 U U 0.064 0.064 0.104 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U

0.0131 0.0131 0.104 U U 0.064 0.064 0.104 U U 0.064 0.064 0.104 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U

o-Nitrotoluene
ug/L

88-72-2

p-Nitrotoluene
ug/L

99-99-0

Nitrobenzene
ug/L

98-95-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Explosives

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.053 0.053 0.104 U U 0.032 0.032 0.104 U U
110 PW-MW-110-040331 31-Mar-04 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
110 PW-MW-110-041216 16-Dec-04 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
111 PW-MW-111-031204 4-Dec-03 REG 0.053 0.053 0.104 U U 0.032 0.032 0.104 U U
111 PW-MW-111-040331 31-Mar-04 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
111 PW-MW-111-041216 16-Dec-04 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.053 0.053 0.104 U U 0.032 0.032 0.104 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
112 PW-MW-112-041216 38337 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U

Footnotes are shown on last page.

RDX
ug/L

121-82-4

Tetryl
ug/L

479-45-8
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
110 PW-MW-110-040331 31-Mar-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
110 PW-MW-110-041216 16-Dec-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
111 PW-MW-111-031204 4-Dec-03 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
111 PW-MW-111-040331 31-Mar-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
111 PW-MW-111-041216 16-Dec-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U
112 PW-MW-112-041216 16-Dec-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U

Footnotes are shown on last page.

1,1,2,2-Tetrachloroethane
ug/L

79-34-5

1,1,1,2-Tetrachloroethane
ug/L

630-20-6

1,1,1-Trichloroethane
ug/L

71-55-6
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U
0.44 0.44 1 U U 0.41 0.41 1 U U 0.41 0.41 1 U U

1,1-Dichloroethane
ug/L

75-34-3

1,1-Dichloroethene
ug/L

75-35-4

1,1,2-Trichloroethane
ug/L

79-00-5
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U 0.75 0.75 1 U U

1,2-Dibromo-3-chloropropane
ug/L

96-12-8

1,2,3-Trichloropropane
ug/L

96-18-4

1,2,4-Trichlorobenzene
ug/L

120-82-1
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U

1,2-Dichlorobenzene
ug/L

95-50-1

1,2-Dichloroethane
ug/L

107-06-2

1,2-Dibromoethane
ug/L

106-93-4
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.33 0.33 1 U U 0.25 0.25 1 U U

1,4-Dichlorobenzene
ug/L

106-46-7

1,2-Dichloropropane
ug/L

78-87-5

1,3-Dichlorobenzene
ug/L

541-73-1
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
2.31 2.31 5 U U 1.25 1.25 5 U UJL
2.31 2.31 5 U U 1.25 1.25 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U UJL
2.31 2.31 5 U U 1.25 1.25 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U UJL
2.31 2.31 5 U U 1.25 1.25 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U UJL
2.31 2.31 5 U U 1.25 1.25 5 U U

2-Chloroethyl vinyl ether
ug/L

110-75-8

2-Butanone
ug/L

78-93-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U
1.45 1.45 5 U U 4.06 4.06 5 U U

2-Propenal
ug/L

107-02-8

2-Hexanone
ug/L

591-78-6
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U
110 PW-MW-110-040331 31-Mar-04 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U
110 PW-MW-110-040715 15-Jul-04 REG 9.57 2.29 5  10.4 10.4 25 U U 2 2 5 U U
110 PW-MW-110-040915 15-Sep-04 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U
110 PW-MW-110-041216 16-Dec-04 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U
111 PW-MW-111-031204 4-Dec-03 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U
111 PW-MW-111-040331 31-Mar-04 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U
111 PW-MW-111-040715 15-Jul-04 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U
111 PW-MW-111-041216 16-Dec-04 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U
112 PW-MW-112-031204 4-Dec-03 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U
112 PW-MW-112-040330 30-Mar-04 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U
112 PW-MW-112-040714 14-Jul-04 REG 10.3 2.29 5  10.4 10.4 25 U U 2 2 5 U U
112 PW-MW-112-040915 15-Sep-04 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U
112 PW-MW-112-041216 16-Dec-04 REG 2.29 2.29 5 U U 10.4 10.4 25 U U 2 2 5 U U

Footnotes are shown on last page.

Acetone Acetonitrile Acrylonitrile
ug/L ug/L ug/L

67-64-1 75-05-8 107-13-1
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U
0.33 0.33 1 U U 0.5 0.5 1 U U 0.38 0.38 1 U U

Benzene Bromochloromethane Bromodichloromethane
ug/L ug/L ug/L

71-43-2 74-97-5 75-27-4
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U

Bromoform Bromomethane Carbon disulfide
ug/L ug/L ug/L

75-25-2 74-83-9 75-15-0
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit VQ Result MDL RLimit LQ VQ
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U 0.5 0.5 1 U U

Carbon tetrachloride Chlorobenzene Chloroethane
ug/L ug/L ug/L

56-23-5 108-90-7 75-00-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.36 0.36 1 U U 0.5 0.5 1 U U 0.3 0.3 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 0.3 0.3 1 U U
0.36 0.36 1 U U 1.3 0.5 1  0.3 0.3 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 0.3 0.3 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 0.3 0.3 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 0.3 0.3 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 0.3 0.3 1 U U
0.36 0.36 1 U U 1.21 0.5 1  0.3 0.3 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 0.3 0.3 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 0.3 0.3 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 0.3 0.3 1 U U
0.36 0.36 1 U U 0.948 0.5 1 J J 0.3 0.3 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 0.3 0.3 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 0.3 0.3 1 U U

Chloroform Chloromethane cis-1,2-Dichloroethene
ug/L ug/L ug/L

67-66-3 74-87-3 156-59-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U

cis-1,3-Dichloropropene Dibromochloromethane Dibromomethane
ug/L ug/L ug/L

10061-01-5 124-48-1 74-95-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U
0.43 0.43 1 U U 1 1 5 U U 0.21 0.21 1 U U

Dichlorodifluoromethane Ethyl Methacrylate Ethylbenzene
ug/L ug/L ug/L

75-71-8 97-63-2 100-41-4
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U
0.31 0.31 1 U U 1.88 1.88 5 U U 1.01 1.01 5 U U

Hexachlorobutadiene Iodomethane Methacrylonitrile
ug/L ug/L ug/L

87-68-3 74-88-4 126-98-7

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas Page 30 of 59

Shaw Project No. 845714
June 2007

00045830



Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 3.29 1.9 2 J J
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U
1.78 1.78 5 U U 1.11 1.11 5 U U 1.9 1.9 2 U U

Methyl isobutyl ketone Methyl Methacrolate Methylene chloride
ug/L ug/L ug/L

108-10-1 80-62-6 75-09-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U
0.26 0.26 1 U U 1.22 1.22 5 U U 0.25 0.25 1 U U 0.33 0.33 1 U U

Naphthalene Propionitrile Styrene Tetrachloroethene
ug/L ug/L ug/L ug/L

107-12-0 100-42-5 127-18-491-20-3

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas Page 32 of 59

Shaw Project No. 845714
June 2007

00045832



Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
110 PW-MW-110-040331 31-Mar-04 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
110 PW-MW-110-041216 16-Dec-04 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
111 PW-MW-111-031204 4-Feb-03 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
111 PW-MW-111-040331 31-Mar-04 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
111 PW-MW-111-041216 16-Dec-04 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U
112 PW-MW-112-041216 16-Dec-04 REG 0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U

Footnotes are shown on last page.

Toluene
ug/L

108-88-3

trans-1,2-Dichloroethene
ug/L

156-60-5

trans-1,3-Dichloropropene
ug/L

10061-02-6
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-031204 4-Feb-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U
1.17 1.17 5 U U 0.36 0.36 1 U U 0.5 0.5 1 U U

Trichlorofluoromethane
ug/L

75-69-4

trans-1,4-Dichloro-2-butene
ug/L

110-57-6

Trichloroethene
ug/L

79-01-6
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
110 PW-MW-110-040331 31-Mar-04 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
110 PW-MW-110-040715 15-Jul-04 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
110 PW-MW-110-040915 15-Sep-04 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
110 PW-MW-110-041216 16-Dec-04 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
111 PW-MW-111-031204 4-Feb-03 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
111 PW-MW-111-040331 31-Mar-04 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
111 PW-MW-111-040715 15-Jul-04 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
111 PW-MW-111-041216 16-Dec-04 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
112 PW-MW-112-031204 4-Dec-03 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
112 PW-MW-112-040330 30-Mar-04 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
112 PW-MW-112-040714 14-Jul-04 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
112 PW-MW-112-040915 15-Sep-04 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
112 PW-MW-112-041216 16-Dec-04 REG 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U

Footnotes are shown on last page.

Xylenes, Total
ug/L

1330-20-7

Vinyl acetate
ug/L

108-05-4

Vinyl chloride
ug/L

75-01-4
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1.21 1.21 10 U U 1.39 1.39 10 U U 0.97 0.97 10 U U
110 PW-MW-110-040331 31-Mar-04 REG 1.15 1.15 9.52 U U 1.32 1.32 9.52 U U 0.924 0.924 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 1.16 1.16 9.62 U U 1.34 1.34 9.62 U U 0.933 0.933 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 1.19 1.19 9.8 U U 1.36 1.36 9.8 U U 0.951 0.951 9.8 U U
111 PW-MW-111-031204 4-Dec-03 REG 1.21 1.21 10 U U 1.39 1.39 10 U U 0.97 0.97 10 U U
111 PW-MW-111-040331 31-Mar-04 REG 1.14 1.14 9.43 U U 1.31 1.31 9.43 U U 0.915 0.915 9.43 U U
111 PW-MW-111-040715 15-Jul-04 REG 1.17 1.17 9.71 U U 1.35 1.35 9.71 U UJL 0.942 0.942 9.71 U UJL
112 PW-MW-112-031204 4-Dec-03 REG 1.19 1.19 9.8 U U 1.36 1.36 9.8 U U 0.951 0.951 9.8 U U
112 PW-MW-112-040330 30-Mar-04 REG 1.14 1.14 9.43 U U 1.31 1.31 9.43 U U 0.915 0.915 9.43 U U
112 PW-MW-112-040714 14-Jul-04 REG 1.16 1.16 9.62 U U 1.34 1.34 9.62 U U 0.933 0.933 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 1.13 1.13 9.35 U U 1.3 1.3 9.35 U U 0.907 0.907 9.35 U U

Footnotes are shown on last page.

2,4,5-Trichlorophenol
ug/L

95-95-4

1,2,4,5-Tetrachloro-benzene
ug/L

95-94-3

2,3,4,6-Tetrachlorophenol
ug/L

58-90-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.39 0.39 10 U U 0.47 0.47 10 U U 0.47 0.47 10 U U

0.371 0.371 9.52 U U 0.448 0.448 9.52 U U 0.448 0.448 9.52 U U
0.375 0.375 9.62 U U 0.452 0.452 9.62 U U 0.452 0.452 9.62 U U
0.382 0.382 9.8 U U 0.461 0.461 9.8 U U 0.461 0.461 9.8 U U

0.39 0.39 10 U U 0.47 0.47 10 U U 0.47 0.47 10 U U
0.368 0.368 9.43 U U 0.443 0.443 9.43 U U 0.443 0.443 9.43 U U
0.379 0.379 9.71 U UJL 0.456 0.456 9.71 U UJL 0.456 0.456 9.71 U UJL
0.382 0.382 9.8 U U 0.461 0.461 9.8 U U 0.461 0.461 9.8 U U
0.368 0.368 9.43 U U 0.443 0.443 9.43 U U 0.443 0.443 9.43 U U
0.375 0.375 9.62 U U 0.452 0.452 9.62 U U 0.452 0.452 9.62 U U
0.364 0.364 9.35 U U 0.439 0.439 9.35 U U 0.439 0.439 9.35 U U

2,4-Dichlorophenol
ug/L

120-83-2

2,4-Dimethylphenol
ug/L

105-67-9

2,4,6-Trichlorophenol
ug/L

88-06-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
5 5 20 U U 0.7 0.7 10 U U 0.88 0.88 10 U U

4.76 4.76 19 U U 0.667 0.667 9.52 U U 0.838 0.838 9.52 U U
4.81 4.81 19.2 U U 0.673 0.673 9.62 U U 0.846 0.846 9.62 U U

4.9 4.9 19.6 U U 0.686 0.686 9.8 U U 0.863 0.863 9.8 U U
5 5 20 U U 0.7 0.7 10 U U 0.88 0.88 10 U U

4.72 4.72 18.9 U U 0.66 0.66 9.43 U U 0.83 0.83 9.43 U U
4.85 4.85 19.4 U UJL 0.68 0.68 9.71 U U 0.854 0.854 9.71 U UJL

4.9 4.9 19.6 U U 0.686 0.686 9.8 U U 0.863 0.863 9.8 U U
4.72 4.72 18.9 U U 0.66 0.66 9.43 U U 0.83 0.83 9.43 U U
4.81 4.81 19.2 U U 0.673 0.673 9.62 U U 0.846 0.846 9.62 U U
4.67 4.67 18.7 U U 0.654 0.654 9.35 U U 0.822 0.822 9.35 U U

2,6-Dichlorophenol
ug/L

87-65-0

2,4-Dinitrophenol
ug/L

51-28-5

2,4-Dinitrotoluene
ug/L

121-14-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.5 0.5 10 U U 0.4 0.4 1 U U 0.41 0.41 10 U U

0.476 0.476 9.52 U U 0.381 0.381 0.952 U U 0.39 0.39 9.52 U U
0.481 0.481 9.62 U U 0.385 0.385 0.962 U U 0.394 0.394 9.62 U U

0.49 0.49 9.8 U U 0.392 0.392 0.98 U U 0.402 0.402 9.8 U U
0.5 0.5 10 U U 0.4 0.4 1 U U 0.41 0.41 10 U U

0.472 0.472 9.43 U U 0.377 0.377 0.943 U U 0.387 0.387 9.43 U U
0.485 0.485 9.71 U U 0.388 0.388 0.971 U U 0.398 0.398 9.71 U UJL

0.49 0.49 9.8 U U 0.392 0.392 0.98 U U 0.402 0.402 9.8 U U
0.472 0.472 9.43 U U 0.377 0.377 0.943 U U 0.387 0.387 9.43 U U
0.481 0.481 9.62 U U 0.385 0.385 0.962 U U 0.394 0.394 9.62 U U
0.467 0.467 9.35 U U 0.374 0.374 0.935 U U 0.383 0.383 9.35 U U

2-Chloronaphthalene
ug/L

91-58-7

2-Chlorophenol
ug/L

95-57-8

2,6-Dinitrotoluene
ug/L

606-20-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.5 0.5 1 U U 0.45 0.45 10 U U 0.64 0.64 10 U U

0.476 0.476 0.952 U U 0.429 0.429 9.52 U U 0.61 0.61 9.52 U U
0.481 0.481 0.962 U U 0.433 0.433 9.62 U U 0.615 0.615 9.62 U U

0.49 0.49 0.98 U U 0.441 0.441 9.8 U U 0.627 0.627 9.8 U U
0.5 0.5 1 U U 0.45 0.45 10 U U 0.64 0.64 10 U U

0.472 0.472 0.943 U U 0.425 0.425 9.43 U U 0.604 0.604 9.43 U U
0.485 0.485 0.971 U U 0.437 0.437 9.71 U UJL 0.621 0.621 9.71 U U

0.49 0.49 0.98 U U 0.441 0.441 9.8 U U 0.627 0.627 9.8 U U
0.472 0.472 0.943 U U 0.425 0.425 9.43 U U 0.604 0.604 9.43 U U
0.481 0.481 0.962 U U 0.433 0.433 9.62 U U 0.615 0.615 9.62 U U
0.467 0.467 0.935 U U 0.421 0.421 9.35 U U 0.598 0.598 9.35 U U

2-Nitroaniline
ug/L

88-74-4

2-Methylnaphthalene
ug/L

91-57-6

2-Methylphenol
ug/L

95-48-7
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.59 0.59 10 U U 0.51 0.51 10 U U 1.71 1.71 10 U U

0.562 0.562 9.52 U U 0.486 0.486 9.52 U UJ 1.63 1.63 9.52 U U
0.567 0.567 9.62 U U 0.49 0.49 9.62 U U 1.64 1.64 9.62 U U
0.578 0.578 9.8 U U 0.5 0.5 9.8 U U 1.68 1.68 9.8 U U

0.59 0.59 10 U U 0.51 0.51 10 U U 1.71 1.71 10 U U
0.557 0.557 9.43 U U 0.481 0.481 9.43 U UJ 1.61 1.61 9.43 U U
0.573 0.573 9.71 U UJL 0.495 0.495 9.71 U U 1.66 1.66 9.71 U U
0.578 0.578 9.8 U U 0.5 0.5 9.8 U U 1.68 1.68 9.8 U U
0.557 0.557 9.43 U U 0.481 0.481 9.43 U U 1.61 1.61 9.43 U U
0.567 0.567 9.62 U U 0.49 0.49 9.62 U U 1.64 1.64 9.62 U U
0.551 0.551 9.35 U U 0.477 0.477 9.35 U U 1.6 1.6 9.35 U U

3,3'-Dichlorobenzidine
ug/L

91-94-1

3,3'-Dimethylbenzidine
ug/L

119-93-7

2-Nitrophenol
ug/L

88-75-5

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas Page 41 of 59

Shaw Project No. 845714
June 2007

00045841



Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
1 1 10 U U 1 1 10 U U 1.22 1.22 10 U U

0.952 0.952 9.52 U U 0.952 0.952 9.52 U U 1.16 1.16 9.52 U U
0.962 0.962 9.62 U U 0.962 0.962 9.62 U U 1.17 1.17 9.62 U U

0.98 0.98 9.8 U U 0.98 0.98 9.8 U U 1.2 1.2 9.8 U U
1 1 10 U U 1 1 10 U U 1.22 1.22 10 U U

0.943 0.943 9.43 U U 0.943 0.943 9.43 U U 1.15 1.15 9.43 U U
0.971 0.971 9.71 U U 0.971 0.971 9.71 U UJL 1.18 1.18 9.71 U U

0.98 0.98 9.8 U U 0.98 0.98 9.8 U U 1.2 1.2 9.8 U U
0.943 0.943 9.43 U U 0.943 0.943 9.43 U U 1.15 1.15 9.43 U U
0.962 0.962 9.62 U U 0.962 0.962 9.62 U U 1.17 1.17 9.62 U U
0.935 0.935 9.35 U U 0.935 0.935 9.35 U U 1.14 1.14 9.35 U U

4-Bromophenyl phenyl ether
ug/L

101-55-3

3-Nitroaniline
ug/L

99-09-2

4,6-Dinitro-2-methylphenol
ug/L

534-52-1
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.69 0.69 10 U U 1.1 1.1 10 U U 0.84 0.84 10 U U

0.657 0.657 9.52 U U 1.05 1.05 9.52 U U 0.8 0.8 9.52 U U
0.663 0.663 9.62 U U 1.06 1.06 9.62 U U 0.808 0.808 9.62 U U
0.676 0.676 9.8 U U 1.08 1.08 9.8 U U 0.824 0.824 9.8 U U

0.69 0.69 10 U U 1.1 1.1 10 U U 0.84 0.84 10 U U
0.651 0.651 9.43 U U 1.04 1.04 9.43 U U 0.792 0.792 9.43 U U

0.67 0.67 9.71 U UJL 1.07 1.07 9.71 U U 0.816 0.816 9.71 U U
0.676 0.676 9.8 U U 1.08 1.08 9.8 U U 0.824 0.824 9.8 U U
0.651 0.651 9.43 U U 1.04 1.04 9.43 U U 0.792 0.792 9.43 U U
0.663 0.663 9.62 U U 1.06 1.06 9.62 U U 0.808 0.808 9.62 U U
0.645 0.645 9.35 U U 1.03 1.03 9.35 U U 0.785 0.785 9.35 U U

4-Chloroaniline
ug/L

106-47-8

4-Chlorophenyl phenyl ether
ug/L

7005-72-3

4-Chloro-3-methylphenol
ug/L

59-50-7
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.59 0.59 10 U U 0.67 0.67 10 U U 5 5 10 U U

0.562 0.562 9.52 U U 0.638 0.638 9.52 U U 4.76 4.76 9.52 U U
0.567 0.567 9.62 U U 0.644 0.644 9.62 U U 4.81 4.81 9.62 U UJ
0.578 0.578 9.8 U U 0.657 0.657 9.8 U U 4.9 4.9 9.8 U U

0.59 0.59 10 U U 0.67 0.67 10 U U 5 5 10 U U
0.557 0.557 9.43 U U 0.632 0.632 9.43 U U 4.72 4.72 9.43 U U
0.573 0.573 9.71 U UJL 0.65 0.65 9.71 U U 4.85 4.85 9.71 U UJL
0.578 0.578 9.8 U U 0.657 0.657 9.8 U U 4.9 4.9 9.8 U U
0.557 0.557 9.43 U U 0.632 0.632 9.43 U UJ 4.72 4.72 9.43 U U
0.567 0.567 9.62 U U 0.644 0.644 9.62 U U 4.81 4.81 9.62 U U
0.551 0.551 9.35 U U 0.626 0.626 9.35 U U 4.67 4.67 9.35 U U

4-Nitrophenol
ug/L

100-02-7

4-Methylphenol
ug/L

106-44-5

4-Nitroaniline
ug/L

100-01-6
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.5 0.5 1 U U 0.37 0.37 10 U U 1.61 1.61 10 U U

0.476 0.476 0.952 U U 0.352 0.352 9.52 U U 1.53 1.53 9.52 U U
0.481 0.481 0.962 U U 0.356 0.356 9.62 U U 1.55 1.55 9.62 U U

0.49 0.49 0.98 U U 0.363 0.363 9.8 U U 1.58 1.58 9.8 U U
0.5 0.5 1 U U 0.37 0.37 10 U U 1.61 1.61 10 U U

0.472 0.472 0.943 U U 0.349 0.349 9.43 U U 1.52 1.52 9.43 U U
0.485 0.485 0.971 U U 0.359 0.359 9.71 U U 1.56 1.56 9.71 U U

0.49 0.49 0.98 U U 0.363 0.363 9.8 U U 1.58 1.58 9.8 U U
0.472 0.472 0.943 U U 0.349 0.349 9.43 U U 1.52 1.52 9.43 U U
0.481 0.481 0.962 U U 0.356 0.356 9.62 U U 1.55 1.55 9.62 U U
0.467 0.467 0.935 U U 0.346 0.346 9.35 U U 1.5 1.5 9.35 U U

Acetophenone
ug/L

98-86-2

Aniline
ug/L

62-53-3

Acenaphthylene
ug/L

208-96-8
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.5 0.5 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U

0.476 0.476 0.952 U U 0.476 0.476 0.952 U U 0.476 0.476 0.952 U U
0.481 0.481 0.962 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U

0.49 0.49 0.98 U U 0.49 0.49 0.98 U U 0.49 0.49 0.98 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U

0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.485 0.485 0.971 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U

0.49 0.49 0.98 U U 0.49 0.49 0.98 U U 0.49 0.49 0.98 U U
0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.481 0.481 0.962 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
0.467 0.467 0.935 U U 0.467 0.467 0.935 U U 0.467 0.467 0.935 U U

Benzo(a)pyrene
ug/L

50-32-8

Anthracene
ug/L

120-12-7

Benzo(a)anthracene
ug/L

56-55-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.5 0.5 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U

0.476 0.476 0.952 U U 0.476 0.476 0.952 U U 0.476 0.476 0.952 U U
0.481 0.481 0.962 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U

0.49 0.49 0.98 U U 0.49 0.49 0.98 U U 0.49 0.49 0.98 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U

0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.485 0.485 0.971 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U

0.49 0.49 0.98 U U 0.49 0.49 0.98 U U 0.49 0.49 0.98 U U
0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.481 0.481 0.962 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
0.467 0.467 0.935 U U 0.467 0.467 0.935 U U 0.467 0.467 0.935 U U

Benzo(ghi)perylene
ug/L

191-24-2

Benzo(k)fluoranthene
ug/L

207-08-9

Benzo(b)fluoranthene
ug/L

205-99-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.91 0.91 10 U U 0.48 0.48 10 U U

0.867 0.867 9.52 U U 0.457 0.457 9.52 U U
0.875 0.875 9.62 U U 0.462 0.462 9.62 U U
0.892 0.892 9.8 U U 0.471 0.471 9.8 U U

0.91 0.91 10 U U 0.48 0.48 10 U U
0.858 0.858 9.43 U U 0.453 0.453 9.43 U U
0.883 0.883 9.71 U U 0.466 0.466 9.71 U U
0.892 0.892 9.8 U U 0.471 0.471 9.8 U U
0.858 0.858 9.43 U U 0.453 0.453 9.43 U U
0.875 0.875 9.62 U U 0.462 0.462 9.62 U U

0.85 0.85 9.35 U U 0.449 0.449 9.35 U U

Benzyl Alcohol
ug/L

100-51-6

bis(2-Chloroethoxy)methane
ug/L

111-91-1
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1.37 1.37 10 U U 1.3 1.3 10 U U 0.68 0.68 10 U U
110 PW-MW-110-040331 31-Mar-04 REG 1.3 1.3 9.52 U U 1.24 1.24 9.52 U U 0.648 0.648 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 1.32 1.32 9.62 U U 1.25 1.25 9.62 U U 0.654 0.654 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 1.34 1.34 9.8 U U 1.27 1.27 9.8 U U 0.667 0.667 9.8 U U
111 PW-MW-111-031204 4-Dec-03 REG 1.37 1.37 10 U U 1.3 1.3 10 U U 0.68 0.68 10 U U
111 PW-MW-111-040331 31-Mar-04 REG 1.29 1.29 9.43 U U 1.23 1.23 9.43 U U 0.642 0.642 9.43 U U
111 PW-MW-111-040715 15-Jul-04 REG 1.33 1.33 9.71 U U 1.26 1.26 9.71 U U 0.66 0.66 9.71 U U
112 PW-MW-112-031204 4-Dec-03 REG 1.34 1.34 9.8 U U 1.27 1.27 9.8 U U 0.667 0.667 9.8 U U
112 PW-MW-112-040330 30-Mar-04 REG 1.29 1.29 9.43 U U 1.23 1.23 9.43 U U 0.642 0.642 9.43 U U
112 PW-MW-112-040714 14-Jul-04 REG 1.32 1.32 9.62 U U 1.25 1.25 9.62 U U 0.654 0.654 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 1.28 1.28 9.35 U U 1.21 1.21 9.35 U U 0.636 0.636 9.35 U U

Footnotes are shown on last page.

bis(2-Chloroethyl)ether bis(2-Ethylhexyl)phthalate Butyl benzyl phthalate
ug/L ug/L ug/L

111-44-4 117-81-7 85-68-7
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.63 0.63 10 U U 0.5 0.5 1 U U 0.5 0.5 1 U U

0.6 0.6 9.52 U U 0.476 0.476 0.952 U U 0.476 0.476 0.952 U U
0.606 0.606 9.62 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
0.618 0.618 9.8 U U 0.49 0.49 0.98 U U 0.49 0.49 0.98 U U

0.63 0.63 10 U U 0.5 0.5 1 U U 0.5 0.5 1 U U
0.594 0.594 9.43 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.612 0.612 9.71 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U
0.618 0.618 9.8 U U 0.49 0.49 0.98 U U 0.49 0.49 0.98 U U
0.594 0.594 9.43 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.606 0.606 9.62 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
0.589 0.589 9.35 U U 0.467 0.467 0.935 U U 0.467 0.467 0.935 U U

Chlorobenzilate Chrysene Dibenzo(a,h)anthracene
ug/L ug/L ug/L

510-15-6 218-01-9 53-70-3

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas Page 50 of 59

Shaw Project No. 845714
June 2007

00045850



Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.42 0.42 10 U U 0.89 0.89 10 U U 0.53 0.53 10 U U

0.4 0.4 9.52 U U 0.848 0.848 9.52 U U 0.505 0.505 9.52 U U
0.404 0.404 9.62 U U 0.856 0.856 9.62 U U 0.51 0.51 9.62 U U
0.412 0.412 9.8 U U 0.873 0.873 9.8 U U 0.52 0.52 9.8 U U

0.42 0.42 10 U U 0.89 0.89 10 U U 0.53 0.53 10 U U
0.396 0.396 9.43 U U 0.84 0.84 9.43 U U 0.5 0.5 9.43 U U
0.408 0.408 9.71 U U 0.864 0.864 9.71 U U 0.515 0.515 9.71 U U
0.412 0.412 9.8 U U 0.873 0.873 9.8 U U 0.52 0.52 9.8 U U
0.396 0.396 9.43 U U 0.84 0.84 9.43 U U 0.5 0.5 9.43 U U
0.404 0.404 9.62 U U 0.856 0.856 9.62 U U 0.51 0.51 9.62 U U
0.393 0.393 9.35 U U 0.832 0.832 9.35 U U 0.495 0.495 9.35 U U

Dibenzofuran Diethyl phthalate Dimethyl phthalate
ug/L ug/L ug/L

132-64-9 84-66-2 131-11-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
1 1 10 U U 0.87 0.87 10 U U 0.79 0.79 10 U U

0.952 0.952 9.52 U U 0.829 0.829 9.52 U U 0.752 0.752 9.52 U U
0.962 0.962 9.62 U U 0.837 0.837 9.62 U U 0.76 0.76 9.62 U U

0.98 0.98 9.8 U U 0.853 0.853 9.8 U U 0.775 0.775 9.8 U U
1.36 1 10 J J 0.87 0.87 10 U U 0.79 0.79 10 U U

0.943 0.943 9.43 U U 0.821 0.821 9.43 U U 0.745 0.745 9.43 U U
0.971 0.971 9.71 U U 0.845 0.845 9.71 U U 0.767 0.767 9.71 U U

0.98 0.98 9.8 U U 0.853 0.853 9.8 U U 0.775 0.775 9.8 U U
0.943 0.943 9.43 U U 0.821 0.821 9.43 U U 0.745 0.745 9.43 U U
0.962 0.962 9.62 U U 0.837 0.837 9.62 U U 0.76 0.76 9.62 U U
0.935 0.935 9.35 U U 0.813 0.813 9.35 U U 0.738 0.738 9.35 U U

di-n-Butyl phthalate di-n-Octyl phthalate Diphenylamine
ug/L ug/L ug/L

84-74-2 117-84-0 122-39-4
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.98 0.98 10 U U 0.5 0.5 1 U U 0.5 0.5 1 U U

0.933 0.933 9.52 U U 0.476 0.476 0.952 U U 0.476 0.476 0.952 U U
0.942 0.942 9.62 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
0.961 0.961 9.8 U U 0.49 0.49 0.98 U U 0.49 0.49 0.98 U U

0.98 0.98 10 U U 0.5 0.5 1 U U 0.5 0.5 1 U U
0.925 0.925 9.43 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.951 0.951 9.71 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U
0.961 0.961 9.8 U U 0.49 0.49 0.98 U U 0.49 0.49 0.98 U U
0.925 0.925 9.43 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.942 0.942 9.62 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
0.916 0.916 9.35 U U 0.467 0.467 0.935 U U 0.467 0.467 0.935 U U

Ethyl methanesulfonate Fluoranthene Fluorene
ug/L ug/L ug/L

62-50-0 206-44-0 86-73-7

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas Page 53 of 59

Shaw Project No. 845714
June 2007

00045853



Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.65 0.65 10 U U 1 1 10 U U 0.43 0.43 10 U U

0.619 0.619 9.52 U U 0.952 0.952 9.52 U U 0.41 0.41 9.52 U U
0.625 0.625 9.62 U U 0.962 0.962 9.62 U U 0.413 0.413 9.62 U U
0.637 0.637 9.8 U U 0.98 0.98 9.8 U U 0.422 0.422 9.8 U U

0.65 0.65 10 U U 1 1 10 U U 0.43 0.43 10 U U
0.613 0.613 9.43 U U 0.943 0.943 9.43 U U 0.406 0.406 9.43 U U
0.631 0.631 9.71 U U 0.971 0.971 9.71 U U 0.417 0.417 9.71 U U
0.637 0.637 9.8 U U 0.98 0.98 9.8 U U 0.422 0.422 9.8 U U
0.613 0.613 9.43 U U 0.943 0.943 9.43 U U 0.406 0.406 9.43 U U
0.625 0.625 9.62 U U 0.962 0.962 9.62 U U 0.413 0.413 9.62 U U
0.607 0.607 9.35 U U 0.935 0.935 9.35 U U 0.402 0.402 9.35 U U

Hexachlorobenzene Hexachlorocyclopentadiene Hexachloroethane
ug/L ug/L ug/L

118-74-1 77-47-4 67-72-1
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.5 0.5 1 U U 0.81 0.81 10 U U 0.63 0.63 10 U U

0.476 0.476 0.952 U U 0.771 0.771 9.52 U U 0.6 0.6 9.52 U U
0.481 0.481 0.962 U U 0.779 0.779 9.62 U U 0.606 0.606 9.62 U U

0.49 0.49 0.98 U U 0.794 0.794 9.8 U U 0.618 0.618 9.8 U U
0.5 0.5 1 U U 0.81 0.81 10 U U 0.63 0.63 10 U U

0.472 0.472 0.943 U U 0.764 0.764 9.43 U U 0.594 0.594 9.43 U U
0.485 0.485 0.971 U U 0.786 0.786 9.71 U U 0.612 0.612 9.71 U U

0.49 0.49 0.98 U U 0.794 0.794 9.8 U U 0.618 0.618 9.8 U U
0.472 0.472 0.943 U U 0.764 0.764 9.43 U U 0.594 0.594 9.43 U U
0.481 0.481 0.962 U U 0.779 0.779 9.62 U U 0.606 0.606 9.62 U U
0.467 0.467 0.935 U U 0.757 0.757 9.35 U U 0.589 0.589 9.35 U U

Indeno(1,2,3-cd)pyrene Methyl methanesulfonate Nitrobenzene
ug/L ug/L ug/L

193-39-5 66-27-3 98-95-3

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas Page 55 of 59

Shaw Project No. 845714
June 2007

00045855



Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
5 5 10 U U 5 5 10 U U 1.07 1.07 10 U U

4.76 4.76 9.52 U U 4.76 4.76 9.52 U U 1.02 1.02 9.52 U U
0.76 0.76 9.62 U U 4.81 4.81 9.62 U U 1.03 1.03 9.62 U U

0.775 0.775 9.8 U U 4.9 4.9 9.8 U U 1.05 1.05 9.8 U U
5 5 10 U U 5 5 10 U U 1.07 1.07 10 U U

4.72 4.72 9.43 U U 4.72 4.72 9.43 U U 1.01 1.01 9.43 U U
0.767 0.767 9.71 U U 4.85 4.85 9.71 U U 1.04 1.04 9.71 U U

4.9 4.9 9.8 U U 4.9 4.9 9.8 U U 1.05 1.05 9.8 U U
4.72 4.72 9.43 U U 4.72 4.72 9.43 U U 1.01 1.01 9.43 U U
0.76 0.76 9.62 U U 4.81 4.81 9.62 U U 1.03 1.03 9.62 U U

0.738 0.738 9.35 U U 4.67 4.67 9.35 U U 1 1 9.35 U U

n-Nitrosodiethylamine n-Nitrosodimethylamine n-Nitrosodi-n-butylamine
ug/L ug/L ug/L

55-18-5 62-75-9 924-16-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.75 0.75 10 U U 1.2 1.2 10 U U 1.98 1.98 10 U U

0.714 0.714 9.52 U U 1.14 1.14 9.52 U U 1.89 1.89 9.52 U U
0.721 0.721 9.62 U U 1.15 1.15 9.62 U U 1.9 1.9 9.62 U U
0.735 0.735 9.8 U U 1.18 1.18 9.8 U U 1.94 1.94 9.8 U U

0.75 0.75 10 U U 1.2 1.2 10 U U 1.98 1.98 10 U U
0.708 0.708 9.43 U U 1.13 1.13 9.43 U U 1.87 1.87 9.43 U U
0.728 0.728 9.71 U U 1.17 1.17 9.71 U U 1.92 1.92 9.71 U U
0.735 0.735 9.8 U U 1.18 1.18 9.8 U U 1.94 1.94 9.8 U U
0.708 0.708 9.43 U U 1.13 1.13 9.43 U U 1.87 1.87 9.43 U U
0.721 0.721 9.62 U U 1.15 1.15 9.62 U U 1.9 1.9 9.62 U U
0.701 0.701 9.35 U U 1.12 1.12 9.35 U U 1.85 1.85 9.35 U U

n-Nitroso-di-n-propylamine Pentachlorobenzene Pentachloronitrobenzene
ug/L ug/L ug/L

621-64-7 608-93-5 82-68-8
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
111 PW-MW-111-031204 4-Dec-03 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
5 5 10 U U 1.77 1.77 10 U U 0.5 0.5 1 U U

4.76 4.76 9.52 U U 1.69 1.69 9.52 U U 0.476 0.476 0.952 U U
4.81 4.81 9.62 U U 1.7 1.7 9.62 U U 0.481 0.481 0.962 U U

4.9 4.9 9.8 U U 1.74 1.74 9.8 U U 0.49 0.49 0.98 U U
5 5 10 U U 1.77 1.77 10 U U 0.5 0.5 1 U U

4.72 4.72 9.43 U U 1.67 1.67 9.43 U U 0.472 0.472 0.943 U U
4.85 4.85 9.71 U UJL 1.72 1.72 9.71 U U 0.485 0.485 0.971 U U

4.9 4.9 9.8 U U 1.74 1.74 9.8 U U 0.49 0.49 0.98 U U
4.72 4.72 9.43 U U 1.67 1.67 9.43 U U 0.472 0.472 0.943 U U
4.81 4.81 9.62 U U 1.7 1.7 9.62 U U 0.481 0.481 0.962 U U
4.67 4.67 9.35 U U 1.65 1.65 9.35 U U 0.467 0.467 0.935 U U

Pentachlorophenol Phenacetin Phenanthrene
ug/L ug/L ug/L

62-44-2 85-01-887-86-5
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.3 0.3 10 U U 0.5 0.5 1 U U 5 5 10 U U
110 PW-MW-110-040331 31-Mar-04 REG 0.286 0.286 9.52 U U 0.476 0.476 0.952 U U 4.76 4.76 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.288 0.288 9.62 U U 0.481 0.481 0.962 U U 4.81 4.81 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.294 0.294 9.8 U U 0.49 0.49 0.98 U U 4.9 4.9 9.8 U U
111 PW-MW-111-031204 4-Dec-03 REG 0.3 0.3 10 U U 0.5 0.5 1 U U 5 5 10 U U
111 PW-MW-111-040331 31-Mar-04 REG 0.283 0.283 9.43 U U 0.472 0.472 0.943 U U 4.72 4.72 9.43 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.291 0.291 9.71 U UJL 0.485 0.485 0.971 U U 4.85 4.85 9.71 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.294 0.294 9.8 U U 0.49 0.49 0.98 U U 4.9 4.9 9.8 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.283 0.283 9.43 U U 0.472 0.472 0.943 U U 4.72 4.72 9.43 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.288 0.288 9.62 U U 0.481 0.481 0.962 U U 4.81 4.81 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.28 0.28 9.35 U U 0.467 0.467 0.935 U U 4.67 4.67 9.35 U U

Notes and Abbreviations
ated as potential background chemical (Shaw, 2004a).
B          chemical detected in rinsate or laboratory blank sample
BJ         estimated concentration and chemical detected in laboratory blank
CAS      Chemical Abstracts Service
J           estimated concentration
JL         estimated concentration
L           value contains low bias
LQ        data qualifier reported by laboratory
MDL      analytical method detection limit reported by laboratory
REG      regular sample   
RLimit    analytical reporting limit reported by laboratory
SVOC   semivolatile organic compound
U           undetected concentration

ug/L       micrograms per liter

UJL       undetected concentration

VOC     volatile organic compound

VQ        data qualifier applied during data validation with same meanings as LQ

PyridinePhenol Pyrene

110-86-1108-95-2 129-00-0
ug/L ug/L ug/L
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-2
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 40.4 14.7 100  3.55 5.08 10  0.685 2.24 5  
110 PW-MW-110-040331 31-Mar-04 REG 98.8 14.7 100 J B 8.03 5.08 10 J J 22.4 22.4 50 U U
110 PW-MW-110-040715 15-Jul-04 REG 821 14.7 100  5.08 5.08 10 U U 22.4 22.4 50 U U
110 PW-MW-110-040915 15-Sep-04 REG 299 147 1000 J J 8.95 5.08 10 J J 2.24 2.24 5 U U
110 PW-MW-110-041216 16-Dec-04 REG 294 294 2000 U U 7.73 5.08 10 J B 62.1 44.7 100 J J
111 PW-MW-111-040331 31-Mar-04 REG 52.9 14.7 100 J B 5.08 5.08 10 U U 2.24 2.24 5 U U
111 PW-MW-111-040715 15-Jul-04 REG 568 14.7 100  5.08 5.08 10 U U 2.24 2.24 5 U U
111 PW-MW-111-041216 16-Dec-04 REG 57 14.7 100 J J 10.5 5.08 10  B 2.24 2.24 5 U U
112 PW-MW-112-031204 4-Dec-03 REG 117 14.7 100  8.16 5.08 10 J J 11.2 11.2 25 U U
112 PW-MW-112-040330 30-Mar-04 REG 110 14.7 100  B 6.84 5.08 10 J J 11.2 11.2 25 U U
112 PW-MW-112-040714 14-Jul-04 REG 85.7 14.7 100 J B 8.43 5.08 10 J J 22.4 22.4 50 U U
112 PW-MW-112-040915 15-Sep-04 REG 252 73.4 500 J J 5.08 5.08 10 U U 2.24 2.24 5 U U
112 PW-MW-112-041216 16-Dec-04 REG 221 147 1000 J J 5.08 5.08 10 U U 49 22.4 50 J J

Footnotes are shown on last page.

Arsenic
ug/L

7440-38-2

Aluminum
ug/L

7429-90-5

Antimony
ug/L

7440-36-0

TERC No. DACA56-94-D-0020, TO No. 109
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-2
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells - Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 13.4 0.222 5  0.158 0.158 5 U U 1.59 0.313 2  
110 PW-MW-110-040331 31-Mar-04 REG 16.2 0.222 5  0.158 0.158 5 U U 0.352 0.313 2 J J
110 PW-MW-110-040715 15-Jul-04 REG 17.8 0.222 5  0.158 0.158 5 U U 0.313 0.313 2 U U
110 PW-MW-110-040915 15-Sep-04 REG 15.8 0.222 5  0.158 0.158 5 U U 0.525 0.313 2 J J
110 PW-MW-110-041216 16-Dec-04 REG 14 0.222 5  0.158 0.158 5 U U 0.423 0.313 2 J B
111 PW-MW-111-040331 31-Mar-04 REG 85 0.222 5  0.357 0.158 5 J J 0.479 0.313 2 J J
111 PW-MW-111-040715 15-Jul-04 REG 82.8 0.222 5  0.496 0.158 5 J J 5.1 0.313 2  
111 PW-MW-111-041216 16-Dec-04 REG 120 0.222 5  0.813 0.158 5 J B 0.605 0.313 2 J B
112 PW-MW-112-031204 4-Dec-03 REG 26.3 0.222 5  0.158 0.158 5 U U 0.32 0.313 2 J J
112 PW-MW-112-040330 30-Mar-04 REG 26.4 0.222 5  0.158 0.158 5 U U 0.439 0.313 2 J J
112 PW-MW-112-040714 14-Jul-04 REG 28 0.222 5  0.158 0.158 5 U U 0.313 0.313 2 U U
112 PW-MW-112-040915 15-Sep-04 REG 27.5 0.222 5  0.158 0.158 5 U U 1.35 0.313 2 J J
112 PW-MW-112-041216 16-Dec-04 REG 30.6 0.222 5  0.26 0.158 5 J B 0.313 0.313 2 U U

Footnotes are shown on last page.

Cadmium
ug/L

7440-43-9

Barium
ug/L

7440-39-3

Beryllium
ug/L

7440-41-7
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-2
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 207000 5.54 100  4.02 0.503 5  3.77 0.541 5  
110 PW-MW-110-040331 31-Mar-04 REG 301000 5.54 100  0.632 0.503 5 J J 3.78 0.541 5 J J
110 PW-MW-110-040715 15-Jul-04 REG 226000 5.54 100  0.941 0.503 5 J J 1.79 0.541 5 J J
110 PW-MW-110-040915 15-Sep-04 REG 205000 5.54 100  0.503 0.503 5 U U 6.4 0.541 5  
110 PW-MW-110-041216 16-Dec-04 REG 190000 5.54 100  0.658 0.503 5 J B 0.541 0.541 5 U U
111 PW-MW-111-040331 31-Mar-04 REG 3890 5.54 100  1.38 0.503 5 J J 2.58 0.541 5 J J
111 PW-MW-111-040715 15-Jul-04 REG 2950 5.54 100  1.99 0.503 5 J J 5.95 0.541 5  
111 PW-MW-111-041216 16-Dec-04 REG 5020 5.54 100  1.55 0.503 5 J B 5.97 0.541 5  
112 PW-MW-112-031204 4-Dec-03 REG 193000 5.54 100  0.599 0.503 5 J J 28.4 0.541 5  
112 PW-MW-112-040330 30-Mar-04 REG 224000 5.54 100  0.804 0.503 5 J J 12.3 0.541 5  
112 PW-MW-112-040714 14-Jul-04 REG 212000 5.54 100  0.503 0.503 5 U U 29.8 0.541 5  
112 PW-MW-112-040915 15-Sep-04 REG 187000 5.54 100  1.17 0.503 5 J J 29.9 0.541 5  
112 PW-MW-112-041216 16-Dec-04 REG 230000 5.54 100  0.503 0.503 5 U U 26.7 0.541 5  

Footnotes are shown on last page.

Calcium
ug/L

7440-70-2

Chromium
ug/L

7440-47-3

Cobalt
ug/L

7440-48-4
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-2
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
1.98 1.39 5  56.5 12.6 100  J 17.2 17.2 50 U U
1.39 1.39 5 U U 37.2 12.6 100 J J 1.72 1.72 4 U U
1.8 1.39 5 J J 787 12.6 100  1.72 1.72 4 U U

1.39 1.39 5 U U 279 12.6 100  2.4 1.72 4 J J
1.39 1.39 5 U U 252 252 2000 U U 34.4 34.4 100 U U
1.39 1.39 5 U U 25 12.6 100 J J 1.72 1.72 4 U U
1.39 1.39 5 U U 1010 12.6 100  1.72 1.72 4 U U
1.86 1.39 5 J J 223 12.6 100  1.72 1.72 4 U U
1.46 1.39 5 J J 125 12.6 100  J 1.72 1.72 4 U U
1.5 1.39 5 J J 232 12.6 100  1.72 1.72 4 U U

1.39 1.39 5 U U 968 12.6 100  1.72 1.72 4 U U
2.39 1.39 5 J J 116 12.6 100  1.72 1.72 4 U U
1.39 1.39 5 U U 126 126 1000 U U 1.72 1.72 4 U U

Copper
ug/L

7440-50-8

Iron
ug/L

7439-89-6

Lead
ug/L

7439-92-1

TERC No. DACA56-94-D-0020, TO No. 109
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-2
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
134000 5.18 100  4220 0.296 10  0.0472 0.0472 0.2 U UJL
206000 5.18 100  4680 0.296 10  0.0472 0.0472 0.2 U U
145000 5.18 100  5860 0.296 10  0.0472 0.0472 0.2 U U
133000 5.18 100  4350 0.296 10  0.0472 0.0472 0.2 U U
130000 5.18 100  2270 0.296 10  0.0472 0.0472 0.2 U U

3210 5.18 100  64 0.296 10  0.0472 0.0472 0.2 U U
2710 5.18 100  131 0.296 10  0.0472 0.0472 0.2 U U
4600 5.18 100  158 0.296 10  0.0472 0.0472 0.2 U U

227000 5.18 100  2910 0.296 10  0.0472 0.0472 0.2 U UJL
295000 5.18 100  2190 0.296 10  0.0472 0.0472 0.2 U U
270000 5.18 100  3540 0.296 10  0.0472 0.0472 0.2 U U
237000 5.18 100  2930 0.296 10  0.0472 0.0472 0.2 U U
330000 5.18 100  4020 0.296 10  0.0472 0.0472 0.2 U U

Magnesium
ug/L

7439-95-4

Manganese
ug/L

7439-96-5

Mercury
ug/L

7439-97-6
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-2
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
31.8 0.69 5  2980 16.5 100  33.9 2.81 5  

93 0.69 5  2190 165 1000  J 22.9 2.81 5  
75.3 0.69 5  2230 165 1000  15.8 2.81 5  
31.4 0.69 5  2660 16.5 100  2.81 2.81 5 U U
24.3 0.69 5  2480 330 2000  58.7 56.2 100 J J
4.68 0.69 5 J J 283 16.5 100  J 2.81 2.81 5 U U
5.3 0.69 5  177 16.5 100  2.81 2.81 5 U U

8.99 0.69 5  120 16.5 100  2.86 2.81 5 J B
22.1 0.69 5  2200 16.5 100  29.6 2.81 5  
21.5 0.69 5  1860 82.4 500  J 23.2 2.81 5  
24.8 0.69 5  325 165 1000 J J 22.4 2.81 5  

26 0.69 5  2230 16.5 100  4.84 2.81 5 J B
27.1 0.69 5  2310 165 1000  28.1 28.1 50 U U

Nickel
ug/L

7440-02-0

Potassium
ug/L

9/7/7440

Selenium
ug/L

7782-49-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-2
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
110 PW-MW-110-031203 3-Dec-03 REG
110 PW-MW-110-040331 31-Mar-04 REG
110 PW-MW-110-040715 15-Jul-04 REG
110 PW-MW-110-040915 15-Sep-04 REG
110 PW-MW-110-041216 16-Dec-04 REG
111 PW-MW-111-040331 31-Mar-04 REG
111 PW-MW-111-040715 15-Jul-04 REG
111 PW-MW-111-041216 16-Dec-04 REG
112 PW-MW-112-031204 4-Dec-03 REG
112 PW-MW-112-040330 30-Mar-04 REG
112 PW-MW-112-040714 14-Jul-04 REG
112 PW-MW-112-040915 15-Sep-04 REG
112 PW-MW-112-041216 16-Dec-04 REG

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
1.17 0.835 5  B 5230 0.178 5  10 10 20 U U
1.92 0.835 5 J J 7200 0.178 5  100 100 200 U U

0.835 0.835 5 U U 5900 0.178 5  10 10 20 U U
0.835 0.835 5 U U 4820 0.178 5  10 10 20 U U
0.835 0.835 5 U U 4360 0.178 5  10 10 20 U U
0.835 0.835 5 U U 114 0.178 5  10 10 20 U U
0.835 0.835 5 U U 97.6 0.178 5  10 10 20 U U
0.835 0.835 5 U U 143 0.178 5  10 10 20 U U
0.835 0.835 5 U U 5350 0.178 5  10 10 20 U U
0.984 0.835 5 J J 5950 0.178 5  10 10 20 U U
0.835 0.835 5 U U 5750 0.178 5  10 10 20 U U
0.835 0.835 5 U U 5210 0.178 5  10 10 20 U U
0.835 0.835 5 U U 5920 0.178 5  10 10 20 U U

Thallium
ug/L

7440-28-0

Silver
ug/L

7440-22-4

Strontium
ug/L

7440-24-6
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-2
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.606 0.606 5 U U 15.7 0.883 5  
110 PW-MW-110-040331 31-Mar-04 REG 0.606 0.606 5 U U 38.7 0.883 5  
110 PW-MW-110-040715 15-Jul-04 REG 0.84 0.606 5 J J 21.7 0.883 5  
110 PW-MW-110-040915 15-Sep-04 REG 0.606 0.606 5 U U 22.1 0.883 5  
110 PW-MW-110-041216 16-Dec-04 REG 0.997 0.606 5 J B 9.29 0.883 5  B
111 PW-MW-111-040331 31-Mar-04 REG 0.606 0.606 5 U U 18.4 0.883 5  
111 PW-MW-111-040715 15-Jul-04 REG 0.981 0.606 5 J J 30.6 0.883 5  
111 PW-MW-111-041216 16-Dec-04 REG 1.16 0.606 5 J B 16.7 0.883 5  
112 PW-MW-112-031204 4-Dec-03 REG 0.606 0.606 5 U U 54.3 0.883 5  
112 PW-MW-112-040330 30-Mar-04 REG 0.606 0.606 5 U U 5.97 0.883 5  
112 PW-MW-112-040714 14-Jul-04 REG 0.606 0.606 5 U U 5.67 0.883 5  B
112 PW-MW-112-040915 15-Sep-04 REG 0.606 0.606 5 U U 22.5 0.883 5  
112 PW-MW-112-041216 16-Dec-04 REG 0.985 0.606 5 J B 0.883 0.883 5 U U

Notes and Abbreviations:

Shading indicates chemical evaluated as potential background chemical (Shaw, 2004a).

B              chemical detected in laboratory blank
CAS         Chemical Abstracts Service
J               estimated concentration
JL             estimated concentration
L               value contains low bias
LQ            data qualifier reported by laboratory
MDL         analytical method detection limit reported by laboratory
REG         regular sample
RLimit      analytical reporting limit reported by laboratory
U              undetected concentration
ug/L          micrograms per liter
UJL           undetected concentration
VQ           data qualifier applied during data validation with same meanings as LQ

Zinc
ug/L

7440-66-6

Vanadium
ug/L

7440-62-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG 3980 14.7 100  5.08 5.08 10 < U 2.55 2.24 5  J 61.3 0.222 5  
133 PW-MW-133D-030819 19-Aug-03 REG 1050 14.7 100  5.08 5.08 10 < U 2.24 2.24 5 < U 42.7 0.222 5  
133 PW-MW-133-031203 3-Dec-03 REG 110 14.7 100  5.08 5.08 10 U U 2.24 2.24 5 U U 35.2 0.222 5  
133 PW-MW-133-040330 30-Mar-04 REG 48.7 14.7 100 J B 5.08 5.08 10 U U 2.24 2.24 5 U U 34.4 0.222 5  
133 PW-MW-133-040714 14-Jul-04 REG 44.9 14.7 100 J B 5.08 5.08 10 U U 2.24 2.24 5 U U 36.6 0.222 5  
134 PW-MW-134DD-030618 18-Jun-03 REG 1480 14.7 100  5.08 5.08 10 < U 2.24 2.24 5 < U 41.2 0.222 5  
134 PW-MW-134QCDD-030618 18-Jun-03 FD 1500 14.7 100  5.08 5.08 10 < U 2.24 2.24 5 < U 41.5 0.222 5  
134 PW-MW-134DD-030819 19-Aug-03 REG 589 14.7 100  5.08 5.08 10 < U 2.24 2.24 5 < U 32.9 0.222 5  
134 PW-MW-134QCDD-030819 19-Aug-03 FD 115 14.7 100  5.08 5.08 10 < U 2.24 2.24 5 < U 33.8 0.222 5  
134 PW-MW-134-031203 3-Dec-03 REG 162 14.7 100  5.08 5.08 10 U U 2.24 2.24 5 U U 34.5 0.222 5  
134 PW-MW-134QC-031203 3-Dec-03 FD 170 14.7 100  5.08 5.08 10 U U 3.14 2.24 5 J J 33.8 0.222 5  
134 PW-MW-134QC-040330 30-Mar-04 FD 121 14.7 100  B 5.08 5.08 10 U U 2.24 2.24 5 U U 31.1 0.222 5  
134 PW-MW-134-040330 30-Mar-04 REG 222 14.7 100  B 5.08 5.08 10 U U 2.24 2.24 5 U U 31.2 0.222 5  
134 PW-MW-134-040714 14-Jul-04 REG 194 14.7 100  B 5.08 5.08 10 U U 2.24 2.24 5 U U 33.3 0.222 5  
134 PW-MW-134-040714-FD 14-Jul-04 FD 250 14.7 100  5.08 5.08 10 U U 2.24 2.24 5 U U 34.2 0.222 5  

Footnotes are shown on last page.

Aluminum
µg/L

7429-90-5

Antimony
µg/L

7440-36-0

Arsenic
µg/L

7440-38-2

Barium
µg/L

7440-39-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 PW-MW-134QC-040330 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.274 0.158 5  J 0.685 0.313 2  J 8560 5.54 100  7.09 0.503 5  
0.158 0.158 5 < U 0.313 0.313 2 < U 7660 5.54 100  4.02 0.503 5  J
0.158 0.158 5 U U 0.313 0.313 2 U U 7910 5.54 100  2.26 0.503 5 J J
0.158 0.158 5 U U 0.313 0.313 2 U U 8100 5.54 100  0.852 0.503 5 J J
0.158 0.158 5 U U 0.313 0.313 2 U U 8460 5.54 100  1.36 0.503 5 J J
0.227 0.158 5  J 0.848 0.313 2  J 5640 5.54 100  8.98 0.503 5  
0.272 0.158 5  J 0.564 0.313 2  J 5620 5.54 100  9.03 0.503 5  
0.158 0.158 5 < U 0.313 0.313 2 < U 5290 5.54 100  5.48 0.503 5  
0.158 0.158 5 < U 0.313 0.313 2 < U 5480 5.54 100  5.33 0.503 5  
0.158 0.158 5 U U 0.313 0.313 2 U U 5510 5.54 100  3.14 0.503 5 J J
0.158 0.158 5 U U 0.313 0.313 2 U U 5410 5.54 100  3.99 0.503 5 J J
0.158 0.158 5 U U 0.313 0.313 2 U U 5340 5.54 100  2.23 0.503 5 J J
0.158 0.158 5 U U 0.313 0.313 2 U U 5260 5.54 100  3.3 0.503 5 J J
0.158 0.158 5 U U 0.313 0.313 2 U U 5410 5.54 100  2.42 0.503 5 J J
0.158 0.158 5 U U 0.313 0.313 2 U U 5530 5.54 100  3.1 0.503 5 J J

Beryllium
µg/L

7440-41-7

Cadmium
µg/L

7440-43-9

Calcium
µg/L

7440-70-2

Chromium
µg/L

7440-47-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 PW-MW-134QC-040330 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
3.83 0.541 5  J 84.1 1.39 5  4510 12.6 100  5.06 1.72 4  

0.956 0.541 5  J 79.5 1.39 5  1580 12.6 100  6.92 1.72 4  
0.541 0.541 5 U U 67.7 1.39 5  123 12.6 100  J 1.72 1.72 4 U U
0.541 0.541 5 U U 64.8 1.39 5  127 12.6 100  1.72 1.72 4 U U
0.541 0.541 5 U U 65.7 1.39 5  129 12.6 100  B 1.72 1.72 4 U U
1.39 0.541 5  J 4.29 1.39 5  J 2090 12.6 100  1.72 1.72 4 < U
1.7 0.541 5  J 4.12 1.39 5  J 2060 12.6 100  1.72 1.72 4 < U

0.541 0.541 5 < U 1.39 1.39 5 < U 701 12.6 100  1.72 1.72 4 < U
0.541 0.541 5 < U 1.4 1.39 5  J 145 12.6 100  1.72 1.72 4 < U
0.541 0.541 5 U U 1.4 1.39 5 J J 232 12.6 100  J 1.72 1.72 4 U U
0.541 0.541 5 U U 1.39 1.39 5 U U 222 12.6 100  J 1.72 1.72 4 U U
0.541 0.541 5 U U 1.39 1.39 5 U U 160 12.6 100  1.72 1.72 4 U U
0.541 0.541 5 U U 1.39 1.39 5 U U 249 12.6 100  1.72 1.72 4 U U
0.541 0.541 5 U U 1.39 1.39 5 U U 203 12.6 100  B 1.72 1.72 4 U U
0.541 0.541 5 U U 1.39 1.39 5 U U 321 12.6 100  1.72 1.72 4 U U

Cobalt
µg/L

7440-48-4

Copper
µg/L

7440-50-8

Iron
µg/L

7439-89-6

Lead
µg/L

7439-92-1

TERC No. DACA56-94-D-0020, TO No. 0109
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 PW-MW-134QC-040330 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
3530 5.18 100  137 0.296 10  0.0472 0.0472 0.2 < U 6.47 0.69 5  
2840 5.18 100  64.9 0.296 10  0.0472 0.0472 0.2 < U 2.63 0.69 5  J
2790 5.18 100  10.7 0.296 10  0.0472 0.0472 0.2 U UJL 2.7 0.69 5 J J
2730 5.18 100  9.64 0.296 10 J J 0.0472 0.0472 0.2 U U 1.46 0.69 5 J J
2930 5.18 100  8.28 0.296 10 J J 0.0472 0.0472 0.2 U U 1.95 0.69 5 J J
2300 5.18 100  41.8 0.296 10  0.0472 0.0472 0.2 < U 5.35 0.69 5  
2270 5.18 100  42 0.296 10  0.0472 0.0472 0.2 < U 6.1 0.69 5  
1970 5.18 100  26.6 0.296 10  0.0472 0.0472 0.2 < U 2.92 0.69 5  J
1960 5.18 100  22.8 0.296 10  0.0472 0.0472 0.2 < U 2.28 0.69 5  J
2070 5.18 100  18.1 0.296 10  0.0472 0.0472 0.2 U UJL 2.23 0.69 5 J J
2040 5.18 100  17.9 0.296 10  0.0472 0.0472 0.2 U UJL 2.94 0.69 5 J J
1920 5.18 100  12.4 0.296 10  0.0472 0.0472 0.2 U U 1.22 0.69 5 J J
1920 5.18 100  13.8 0.296 10  0.0472 0.0472 0.2 U U 1.69 0.69 5 J J
2010 5.18 100  12.4 0.296 10  0.0472 0.0472 0.2 U U 1.64 0.69 5 J J
2070 5.18 100  13.6 0.296 10  0.0472 0.0472 0.2 U U 2.09 0.69 5 J J

Magnesium
µg/L

7439-95-4

Manganese
µg/L

7439-96-5

Mercury
µg/L

7439-97-6

Nickel
µg/L

7440-02-0

TERC No. DACA56-94-D-0020, TO No. 0109
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 PW-MW-134QC-040330 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
2640 16.5 100  2.81 2.81 5 < U 0.835 0.835 5 < U not reported
2370 16.5 100  2.81 2.81 5 < U 0.835 0.835 5 < U not reported
2470 16.5 100  2.81 2.81 5 U U 1.26 0.835 5 J B not reported
2250 16.5 100  J 2.81 2.81 5 U U 0.835 0.835 5 U U not reported
2440 16.5 100  2.81 2.81 5 U U 0.835 0.835 5 U U not reported
2280 16.5 100  2.81 2.81 5 < U 0.924 0.835 5  J not reported
2300 16.5 100  2.81 2.81 5 < U 0.835 0.835 5 < U not reported
2210 16.5 100  2.81 2.81 5 < U 0.835 0.835 5 < U not reported
2230 16.5 100  2.81 2.81 5 < U 0.835 0.835 5 < U not reported
2190 16.5 100  2.81 2.81 5 U U 1.56 0.835 5 J B not reported
2140 16.5 100  2.81 2.81 5 U U 1.34 0.835 5 J B not reported
2070 16.5 100  J 2.81 2.81 5 U U 0.835 0.835 5 U U not reported
2010 16.5 100  J 2.81 2.81 5 U U 0.835 0.835 5 U U not reported
2250 16.5 100  2.81 2.81 5 U U 0.835 0.835 5 U U not reported
2320 16.5 100  2.81 2.81 5 U U 0.835 0.835 5 U U not reported

Potassium
µg/L

2023695

Selenium
µg/L

7782-49-2

Silver
µg/L

7440-22-4

Sodium
µg/L

7440-23-5

TERC No. DACA56-94-D-0020, TO No. 0109
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 PW-MW-134QC-040330 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
140 0.178 5  10 10 20 < U 6.55 0.606 5  44.4 0.883 5  
123 0.178 5  10 10 20 < U 2.49 0.606 5  J 29.3 0.883 5  
127 0.178 5  10 10 20 U U 0.606 0.606 5 U U 56 0.883 5  
129 0.178 5  10 10 20 U U 0.606 0.606 5 U U 61.1 0.883 5  
132 0.178 5  10 10 20 U U 0.685 0.606 5 J J 65.1 0.883 5  
106 0.178 5  10 10 20 < U 5.08 0.606 5  19.9 0.883 5  
106 0.178 5  10 10 20 < U 4.21 0.606 5  J 20.9 0.883 5  

98.7 0.178 5  10 10 20 < U 1.33 0.606 5  J 19.1 0.883 5  
102 0.178 5  10 10 20 < U 0.606 0.606 5 < U 26 0.883 5  
109 0.178 5  10 10 20 U U 0.606 0.606 5 U U 9.69 0.883 5  B
107 0.178 5  10 10 20 U U 0.606 0.606 5 U U 10.3 0.883 5  B
107 0.178 5  10 10 20 U U 0.606 0.606 5 U U 3.1 0.883 5 J J
104 0.178 5  10 10 20 U U 0.606 0.606 5 U U 2.79 0.883 5 J J
107 0.178 5  10 10 20 U U 1.06 0.606 5 J J 8.94 0.883 5  B
109 0.178 5  10 10 20 U U 1.18 0.606 5 J J 9 0.883 5  B

Strontium
µg/L

7440-24-6

Thallium
µg/L

7440-28-0

Vanadium
µg/L

7440-62-2

Zinc
µg/L

7440-66-6

TERC No. DACA56-94-D-0020, TO No. 0109
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentration of Chemicals in Groundwater from Intermediate Depth Wells - Anions

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG 8.62 0.0322 0.2  2.7 0.05 0.25  not reported not reported 10.4 0.193 0.4  
133 PW-MW-133D-030819 19-Aug-03 REG 8.75 0.0322 0.2  3.05 0.05 0.25  not reported not reported 19.8 0.193 0.4  
133 PW-MW-133-031203 3-Dec-03 REG 9.44 0.0322 0.2  2.24 0.01 0.05  not reported not reported 13.5 0.193 0.4  
133 PW-MW-133-040330 30-Mar-04 REG 8.76 0.0322 0.2  2.78 0.01 0.05  not reported not reported 13.6 0.193 0.4  
133 PW-MW-133-040330-FD 30-Mar-04 FD 8.75 0.0322 0.2  not reported not reported not reported 13.6 0.193 0.4  
133 PW-MW-133-040714 14-Jul-04 REG 9.08 0.0322 0.2  1.52 0.01 0.05  not reported not reported 13.5 0.193 0.4  
134 PW-MW-134DD-030618 18-Jun-03 REG 3.42 0.0322 0.2  2.35 0.05 0.25  not reported not reported 2.58 0.193 0.4  
134 PW-MW-134QCDD-030618 18-Jun-03 FD 3.45 0.0322 0.2  2.6 0.05 0.25  not reported not reported 2.48 0.193 0.4  
134 PW-MW-134DD-030819 19-Aug-03 REG 3.11 0.0322 0.2  2.5 0.05 0.25  not reported not reported 1.46 0.193 0.4  
134 PW-MW-134QCDD-030819 19-Aug-03 FD 3.11 0.0322 0.2  2.55 0.05 0.25  not reported not reported 1.45 0.193 0.4  
134 PW-MW-134-031203 3-Dec-03 REG 3.01 0.0322 0.2  1.6 0.01 0.05  not reported not reported 2.41 0.193 0.4  
134 PW-MW-134QC-031203 3-Dec-03 FD 2.98 0.0322 0.2  2.06 0.01 0.05  not reported not reported 2.35 0.193 0.4  
134 134QC-040330-FD 30-Mar-04 FD 2.71 0.0322 0.2  2.24 0.01 0.05  not reported not reported 4.26 0.193 0.4  
134 PW-MW-134-040330 30-Mar-04 REG 2.81 0.0322 0.2  2.24 0.01 0.05  not reported not reported 2.88 0.193 0.4  
134 PW-MW-134-040714 14-Jul-04 REG 2.8 0.0322 0.2  1.75 0.05 0.25  not reported not reported 2.19 0.193 0.4  
134 PW-MW-134-040714-FD 14-Jul-04 FD 2.79 0.0322 0.2  1.75 0.05 0.25  not reported not reported 2.21 0.193 0.4  

Footnotes are shown on last page.

Chloride
mg/L

16887-00-6

Nitrate / Nitrite
mg/L
39018

Sulfate
mg/L

14808-79-8

Nitrate
mg/L

14797-55-8

Nitrite
mg/L

14797-65-0

TERC No. DACA56-94-D-0020, TO No. 0109
Longhorn Army Ammunition Plant, Karnack, Texas Page 7 of 55

Shaw Project No. 845714
June 2007

00045874



Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentration of Chemicals in Groundwater from Intermediate Depth Wells - Perchlorate

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG 0.989 0.989 4 < U
133 PW-MW-133D-030819 19-Aug-03 REG 0.989 0.989 4 < U
133 PW-MW-133-031203 3-Dec-03 REG 0.989 0.989 4 U U
133 PW-MW-133-040330 30-Mar-04 REG 0.989 0.989 4 U U
133 PW-MW-133-040330-FD 30-Mar-04 FD 0.989 0.989 4 U U
133 PW-MW-133-040714 14-Jul-04 REG 0.538 0.05 0.2  J
134 PW-MW-134DD-030618 18-Jun-03 REG 0.989 0.989 4 < U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.989 0.989 4 < U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.989 0.989 4 < U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.989 0.989 4 < U
134 PW-MW-134-031203 3-Dec-03 REG 0.989 0.989 4 U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.989 0.989 4 U U
134 134QC-040330-FD 30-Mar-04 FD 1.35 0.989 4 J J
134 PW-MW-134-040330 30-Mar-04 REG 1.84 0.989 4 J J
134 PW-MW-134-040714 14-Jul-04 REG 0.871 0.05 0.2  J
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.869 0.05 0.2  J

Footnotes are shown on last page.

Perchlorate
µg/L

14797-73-0

TERC No. DACA56-94-D-0020, TO No. 0109
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Explosives

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG 0.0249 0.0249 0.104 < U 0.033 0.033 0.104 < U 0.0779 0.0779 0.104 < U 0.0349 0.0349 0.104 < U
133 PW-MW-133D-030819 19-Aug-03 REG 0.0249 0.0249 0.104 < U 0.033 0.033 0.104 < U 0.0779 0.0779 0.104 < U 0.0349 0.0349 0.104 < U
133 PW-MW-133-031203 3-Dec-03 REG 0.0249 0.0249 0.104 U U 0.033 0.033 0.104 U U 0.0779 0.0779 0.104 U U 0.0349 0.0349 0.104 U U
133 PW-MW-133-040330 30-Mar-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
133 PW-MW-133-040714 14-Jul-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.0249 0.0249 0.104 < U 0.033 0.033 0.104 < U 0.0779 0.0779 0.104 < U 0.0349 0.0349 0.104 < U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.0249 0.0249 0.104 < U 0.033 0.033 0.104 < U 0.0779 0.0779 0.104 < U 0.0349 0.0349 0.104 < U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.0249 0.0249 0.104 < U 0.033 0.033 0.104 < U 0.0779 0.0779 0.104 < U 0.0349 0.0349 0.104 < U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.0249 0.0249 0.104 < U 0.033 0.033 0.104 < U 0.0779 0.0779 0.104 < U 0.0349 0.0349 0.104 < U
134 PW-MW-134-031203 3-Dec-03 REG 0.0249 0.0249 0.104 U U 0.033 0.033 0.104 U U 0.0779 0.0779 0.104 U U 0.0349 0.0349 0.104 U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.0249 0.0249 0.104 U U 0.033 0.033 0.104 U U 0.0779 0.0779 0.104 U U 0.0349 0.0349 0.104 U U
134 134QC-040330-FD 30-Mar-04 FD 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
134 PW-MW-134-040330 30-Mar-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
134 PW-MW-134-040714 14-Jul-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U

Footnotes are shown on last page.

1,3,5-Trinitrobenzene
µg/L

99-35-4

1,3-Dinitrobenzene
µg/L

99-65-0

2,4,6-Trinitrotoluene
µg/L

118-96-7

2,4-Dinitrotoluene
µg/L

121-14-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Explosives

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.0501 0.0501 0.104 < U 0.0779 0.0779 0.104 < U 0.0409 0.0409 0.104 < U 0.0779 0.0779 0.104 < U
0.0501 0.0501 0.104 < U 0.0779 0.0779 0.104 < U 0.0409 0.0409 0.104 < U 0.0779 0.0779 0.104 < U
0.0501 0.0501 0.104 U U 0.0779 0.0779 0.104 U U 0.0409 0.0409 0.104 U U 0.0779 0.0779 0.104 U U
0.182 0.182 0.54 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U
0.182 0.182 0.54 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U

0.0501 0.0501 0.104 < U 0.0779 0.0779 0.104 < U 0.0409 0.0409 0.104 < U 0.0779 0.0779 0.104 < U
0.0501 0.0501 0.104 < U 0.0779 0.0779 0.104 < U 0.0409 0.0409 0.104 < U 0.0779 0.0779 0.104 < U
0.0501 0.0501 0.104 < U 0.0779 0.0779 0.104 < U 0.0409 0.0409 0.104 < U 0.0779 0.0779 0.104 < U
0.0501 0.0501 0.104 < U 0.0779 0.0779 0.104 < U 0.0409 0.0409 0.104 < U 0.0779 0.0779 0.104 < U
0.0501 0.0501 0.104 U U 0.0779 0.0779 0.104 U U 0.0409 0.0409 0.104 U U 0.0779 0.0779 0.104 U U
0.0501 0.0501 0.104 U U 0.0779 0.0779 0.104 U U 0.0409 0.0409 0.104 U U 0.0779 0.0779 0.104 U U
0.182 0.182 0.54 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U
0.182 0.182 0.54 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U
0.182 0.182 0.54 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U
0.182 0.182 0.54 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U

2,6-Dinitrotoluene
µg/L

606-20-2

2-Amino-4,6-dinitrotoluene
µg/L

35572-78-2

4-Amino-2,6-dinitrotoluene
µg/L

19406-51-0

HMX
µg/L

2691-41-0
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Explosives

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.064 0.064 0.104 < U 0.0131 0.0131 0.104 < U 0.064 0.064 0.104 < U
0.064 0.064 0.104 < U 0.0131 0.0131 0.104 < U 0.064 0.064 0.104 < U
0.064 0.064 0.104 U U 0.0131 0.0131 0.104 U U 0.064 0.064 0.104 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U
0.064 0.064 0.104 < U 0.0131 0.0131 0.104 < U 0.064 0.064 0.104 < U
0.064 0.064 0.104 < U 0.0131 0.0131 0.104 < U 0.064 0.064 0.104 < U
0.064 0.064 0.104 < U 0.0131 0.0131 0.104 < U 0.064 0.064 0.104 < U
0.064 0.064 0.104 < U 0.0131 0.0131 0.104 < U 0.064 0.064 0.104 < U
0.064 0.064 0.104 U U 0.0131 0.0131 0.104 U U 0.064 0.064 0.104 U U
0.064 0.064 0.104 U U 0.0131 0.0131 0.104 U U 0.064 0.064 0.104 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U

m-Nitrotoluene
µg/L

99-08-1

Nitrobenzene
µg/L

98-95-3

o-Nitrotoluene
µg/L

88-72-2

TERC No. DACA56-94-D-0020, TO No. 0109
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Explosives

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.064 0.064 0.104 < U 0.053 0.053 0.104 < U 0.032 0.032 0.104 < U
0.064 0.064 0.104 < U 0.053 0.053 0.104 < U 0.032 0.032 0.104 < U
0.064 0.064 0.104 U U 0.053 0.053 0.104 U U 0.032 0.032 0.104 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
0.064 0.064 0.104 < U 0.053 0.053 0.104 < U 0.032 0.032 0.104 < U
0.064 0.064 0.104 < U 0.053 0.053 0.104 < U 0.032 0.032 0.104 < U
0.064 0.064 0.104 < U 0.0811 0.053 0.104  J 0.032 0.032 0.104 < U
0.064 0.064 0.104 < U 0.053 0.053 0.104 < U 0.032 0.032 0.104 < U
0.064 0.064 0.104 U U 0.053 0.053 0.104 U U 0.032 0.032 0.104 U U
0.064 0.064 0.104 U U 0.125 0.053 0.104  0.032 0.032 0.104 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U
0.325 0.325 0.974 U U 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U

Tetryl
µg/L

479-45-8

p-Nitrotoluene
µg/L

99-99-0

RDX
µg/L

121-82-4

TERC No. DACA56-94-D-0020, TO No. 0109
Longhorn Army Ammunition Plant, Karnack, Texas Page 12 of 55
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG 0.3 0.3 1 < U 0.34 0.34 1 < U 0.49 0.49 1 < U 0.44 0.44 1 < U
133 PW-MW-133D-030819 19-Aug-03 REG 0.3 0.3 1 < U 0.34 0.34 1 < U 0.49 0.49 1 < U 0.44 0.44 1 < U
133 PW-MW-133-031203 3-Dec-03 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U 0.44 0.44 1 U U
133 PW-MW-133-040330 30-Mar-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U 0.44 0.44 1 U U
133 PW-MW-133-040714 14-Jul-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U 0.44 0.44 1 U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.3 0.3 1 < U 0.34 0.34 1 < U 0.49 0.49 1 < U 0.44 0.44 1 < U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.3 0.3 1 < U 0.34 0.34 1 < U 0.49 0.49 1 < U 0.44 0.44 1 < U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.3 0.3 1 < U 0.34 0.34 1 < U 0.49 0.49 1 < U 0.44 0.44 1 < U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.3 0.3 1 < U 0.34 0.34 1 < U 0.49 0.49 1 < U 0.44 0.44 1 < U
134 PW-MW-134-031203 3-Dec-03 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U 0.44 0.44 1 U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U 0.44 0.44 1 U U
134 134QC-040330-FD 30-Mar-04 FD 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U 0.44 0.44 1 U U
134 PW-MW-134-040330 30-Mar-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U 0.44 0.44 1 U U
134 PW-MW-134-040714 14-Jul-04 REG 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U 0.44 0.44 1 U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.3 0.3 1 U U 0.34 0.34 1 U U 0.49 0.49 1 U U 0.44 0.44 1 U U

Footnotes are shown on last page.

1,1,1,2-Tetrachloroethane
µg/L

630-20-6

1,1,1-Trichloroethane
µg/L

71-55-6

1,1,2,2-Tetrachloroethane
µg/L

79-34-5

1,1,2-Trichloroethane
µg/L

79-00-5

TERC No. DACA56-94-D-0020, TO No. 0109
Longhorn Army Ammunition Plant, Karnack, Texas Page 13 of 55
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.41 0.41 1 < U 0.41 0.41 1 < U not reported not reported
0.41 0.41 1 < U 0.41 0.41 1 < U not reported not reported
0.41 0.41 1 U U 0.41 0.41 1 U U not reported not reported
0.41 0.41 1 U U 0.41 0.41 1 U U not reported not reported
0.41 0.41 1 U U 0.41 0.41 1 U U not reported not reported
0.41 0.41 1 < U 0.41 0.41 1 < U not reported not reported
0.41 0.41 1 < U 0.41 0.41 1 < U not reported not reported
0.41 0.41 1 < U 0.41 0.41 1 < U not reported not reported
0.41 0.41 1 < U 0.41 0.41 1 < U not reported not reported
0.41 0.41 1 U U 0.41 0.41 1 U U not reported not reported
0.41 0.41 1 U U 0.41 0.41 1 U U not reported not reported
0.41 0.41 1 U U 0.41 0.41 1 U U not reported not reported
0.41 0.41 1 U U 0.41 0.41 1 U U not reported not reported
0.41 0.41 1 U U 0.41 0.41 1 U U not reported not reported
0.41 0.41 1 U U 0.41 0.41 1 U U not reported not reported

1,1-Dichloroethane
µg/L

75-34-3

1,1-Dichloroethene
µg/L

75-35-4

1,1-Dichloropropene
µg/L

563-58-6

1,2,3-Trichlorobenzene
µg/L

87-61-6

TERC No. DACA56-94-D-0020, TO No. 0109
Longhorn Army Ammunition Plant, Karnack, Texas Page 14 of 55
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.6 0.6 1 < U 0.42 0.42 1 < U not reported 0.75 0.75 1 < U
0.6 0.6 1 < U 0.42 0.42 1 < U not reported 0.75 0.75 1 < U
0.6 0.6 1 U U 0.42 0.42 1 U U not reported 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U not reported 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U not reported 0.75 0.75 1 U U
0.6 0.6 1 < U 0.42 0.42 1 < U not reported 0.75 0.75 1 < U
0.6 0.6 1 < U 0.42 0.42 1 < U not reported 0.75 0.75 1 < U
0.6 0.6 1 < U 0.42 0.42 1 < U not reported 0.75 0.75 1 < U
0.6 0.6 1 < U 0.42 0.42 1 < U not reported 0.75 0.75 1 < U
0.6 0.6 1 U U 0.42 0.42 1 U U not reported 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U not reported 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U not reported 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U not reported 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U not reported 0.75 0.75 1 U U
0.6 0.6 1 U U 0.42 0.42 1 U U not reported 0.75 0.75 1 U U

1,2,3-Trichloropropane
µg/L

96-18-4

1,2,4-Trichlorobenzene
µg/L

120-82-1

1,2,4-Trimethylbenzene
µg/L

95-63-6

1,2-Dibromo-3-chloropropane
µg/L

96-12-8

TERC No. DACA56-94-D-0020, TO No. 0109
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.25 0.25 1 < U 0.36 0.36 1 < U 0.29 0.29 1 < U 0.25 0.25 1 < U
0.25 0.25 1 < U 0.36 0.36 1 < U 0.29 0.29 1 < U 0.25 0.25 1 < U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U 0.25 0.25 1 U U
0.25 0.25 1 < U 0.36 0.36 1 < U 0.29 0.29 1 < U 0.25 0.25 1 < U
0.25 0.25 1 < U 0.36 0.36 1 < U 0.29 0.29 1 < U 0.25 0.25 1 < U
0.25 0.25 1 < U 0.36 0.36 1 < U 0.29 0.29 1 < U 0.25 0.25 1 < U
0.25 0.25 1 < U 0.36 0.36 1 < U 0.29 0.29 1 < U 0.25 0.25 1 < U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U 0.25 0.25 1 U U
0.25 0.25 1 U U 0.36 0.36 1 U U 0.29 0.29 1 U U 0.25 0.25 1 U U

1,2-Dibromoethane
µg/L

106-93-4

1,2-Dichlorobenzene
µg/L

95-50-1

1,2-Dichloroethane
µg/L

107-06-2

1,2-Dichloropropane
µg/L

78-87-5

TERC No. DACA56-94-D-0020, TO No. 0109
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
not reported not reported 0.33 0.33 1 < U not reported
not reported not reported 0.33 0.33 1 < U not reported
not reported not reported 0.33 0.33 1 U U not reported
not reported not reported 0.33 0.33 1 U U not reported
not reported not reported 0.33 0.33 1 U U not reported
not reported not reported 0.33 0.33 1 < U not reported
not reported not reported 0.33 0.33 1 < U not reported
not reported not reported 0.33 0.33 1 < U not reported
not reported not reported 0.33 0.33 1 < U not reported
not reported not reported 0.33 0.33 1 U U not reported
not reported not reported 0.33 0.33 1 U U not reported
not reported not reported 0.33 0.33 1 U U not reported
not reported not reported 0.33 0.33 1 U U not reported
not reported not reported 0.33 0.33 1 U U not reported
not reported not reported 0.33 0.33 1 U U not reported

1,2-Dimethylbenzene   (o-Xylene)
µg/L

95-47-6

1,3,5-Trimethylbenzene
µg/L

108-67-8

1,3-Dichlorobenzene
µg/L

541-73-1

1,3-Dichloropropane
µg/L

142-28-9

TERC No. DACA56-94-D-0020, TO No. 0109
Longhorn Army Ammunition Plant, Karnack, Texas Page 17 of 55
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
not reported 0.25 0.25 1 < U not reported not reported
not reported 0.25 0.25 1 < U not reported not reported
not reported 0.25 0.25 1 U U not reported not reported
not reported 0.25 0.25 1 U U not reported not reported
not reported 0.25 0.25 1 U U not reported not reported
not reported 0.25 0.25 1 < U not reported not reported
not reported 0.25 0.25 1 < U not reported not reported
not reported 0.25 0.25 1 < U not reported not reported
not reported 0.25 0.25 1 < U not reported not reported
not reported 0.25 0.25 1 U U not reported not reported
not reported 0.25 0.25 1 U U not reported not reported
not reported 0.25 0.25 1 U U not reported not reported
not reported 0.25 0.25 1 U U not reported not reported
not reported 0.25 0.25 1 U U not reported not reported
not reported 0.25 0.25 1 U U not reported not reported

1,4-Dichloro-2-butene
µg/L

764-41-0

1,4-Dichlorobenzene
µg/L

106-46-7

1,4-Dioxane
µg/L

123-91-1

2,2-Dichloropropane
µg/L

594-20-7

TERC No. DACA56-94-D-0020, TO No. 0109
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
2.31 2.31 5 < U 1.25 1.25 5 < U not reported 1.45 1.45 5 < U
2.31 2.31 5 < U 1.25 1.25 5 < U not reported 1.45 1.45 5 < U
2.31 2.31 5 U U 1.25 1.25 5 U UJL not reported 1.45 1.45 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U not reported 1.45 1.45 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U not reported 1.45 1.45 5 U U
2.31 2.31 5 < U 1.25 1.25 5 < U not reported 1.45 1.45 5 < U
2.31 2.31 5 < U 1.25 1.25 5 < U not reported 1.45 1.45 5 < U
2.31 2.31 5 < U 1.25 1.25 5 < U not reported 1.45 1.45 5 < U
2.31 2.31 5 < U 1.25 1.25 5 < U not reported 1.45 1.45 5 < U
2.31 2.31 5 U U 1.25 1.25 5 U UJL not reported 1.45 1.45 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U UJL not reported 1.45 1.45 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U not reported 1.45 1.45 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U not reported 1.45 1.45 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U not reported 1.45 1.45 5 U U
2.31 2.31 5 U U 1.25 1.25 5 U U not reported 1.45 1.45 5 U U

2-Butanone
µg/L

78-93-3

2-Chloroethyl vinyl ether
µg/L

110-75-8

2-Chlorotoluene
µg/L

95-49-8

2-Hexanone
µg/L

591-78-6

TERC No. DACA56-94-D-0020, TO No. 0109
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
4.06 4.06 5 < U not reported 2.29 2.29 5 < U 10.4 10.4 25 < U
4.06 4.06 5 < U not reported 2.29 2.29 5 < U 10.4 10.4 25 < U
4.06 4.06 5 U U not reported 2.29 2.29 5 U U 10.4 10.4 25 U U
4.06 4.06 5 U U not reported 2.29 2.29 5 U U 10.4 10.4 25 U U
4.06 4.06 5 U U not reported 2.29 2.29 5 U U 10.4 10.4 25 U U
4.06 4.06 5 < U not reported 2.29 2.29 5 < U 10.4 10.4 25 < U
4.06 4.06 5 < U not reported 2.29 2.29 5 < U 10.4 10.4 25 < U
4.06 4.06 5 < U not reported 2.29 2.29 5 < U 10.4 10.4 25 < U
4.06 4.06 5 < U not reported 2.29 2.29 5 < U 10.4 10.4 25 < U
4.06 4.06 5 U U not reported 2.29 2.29 5 U U 10.4 10.4 25 U U
4.06 4.06 5 U U not reported 2.29 2.29 5 U U 10.4 10.4 25 U U
4.06 4.06 5 U U not reported 2.29 2.29 5 U U 10.4 10.4 25 U U
4.06 4.06 5 U U not reported 2.29 2.29 5 U U 10.4 10.4 25 U U
4.06 4.06 5 U U not reported 2.29 2.29 5 U U 10.4 10.4 25 U U
4.06 4.06 5 U U not reported 5.71 2.29 5  10.4 10.4 25 U U

2-Propenal
µg/L

107-02-8

4-Chlorotoluene
µg/L

106-43-4

Acetone
µg/L

67-64-1

Acetonitrile
µg/L

75-05-8
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
2 2 5 < U 0.33 0.33 1 < U not reported 0.5 0.5 1 < U
2 2 5 < U 0.33 0.33 1 < U not reported 0.5 0.5 1 < U
2 2 5 U U 0.33 0.33 1 U U not reported 0.5 0.5 1 U U
2 2 5 U U 0.33 0.33 1 U U not reported 0.5 0.5 1 U U
2 2 5 U U 0.33 0.33 1 U U not reported 0.5 0.5 1 U U
2 2 5 < U 0.33 0.33 1 < U not reported 0.5 0.5 1 < U
2 2 5 < U 0.33 0.33 1 < U not reported 0.5 0.5 1 < U
2 2 5 < U 0.33 0.33 1 < U not reported 0.5 0.5 1 < U
2 2 5 < U 0.33 0.33 1 < U not reported 0.5 0.5 1 < U
2 2 5 U U 0.33 0.33 1 U U not reported 0.5 0.5 1 U U
2 2 5 U U 0.33 0.33 1 U U not reported 0.5 0.5 1 U U
2 2 5 U U 0.33 0.33 1 U U not reported 0.5 0.5 1 U U
2 2 5 U U 0.33 0.33 1 U U not reported 0.5 0.5 1 U U
2 2 5 U U 0.33 0.33 1 U U not reported 0.5 0.5 1 U U
2 2 5 U U 0.33 0.33 1 U U not reported 0.5 0.5 1 U U

Acrylonitrile
µg/L

107-13-1

Benzene
µg/L

71-43-2

Bromobenzene
µg/L

108-86-1

Bromochloromethane
µg/L

74-97-5
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.38 0.38 1 < U 0.636 0.5 1  J 0.5 0.5 1 < U 1.91 1.91 5 < U
0.38 0.38 1 < U 0.612 0.5 1  J 0.5 0.5 1 < U 1.91 1.91 5 < U
0.38 0.38 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.38 0.38 1 U U 1.73 0.5 1  B 0.5 0.5 1 U U 1.91 1.91 5 U U
0.38 0.38 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.38 0.38 1 < U 0.954 0.5 1  J 0.5 0.5 1 < U 1.91 1.91 5 < U
0.38 0.38 1 < U 0.5 0.5 1 < U 0.5 0.5 1 < U 1.91 1.91 5 < U
0.38 0.38 1 < U 0.827 0.5 1  J 0.5 0.5 1 < U 1.91 1.91 5 < U
0.38 0.38 1 < U 0.5 0.5 1 < U 0.5 0.5 1 < U 1.91 1.91 5 < U
0.38 0.38 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.38 0.38 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.38 0.38 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.38 0.38 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.38 0.38 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U
0.38 0.38 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U 1.91 1.91 5 U U

Bromodichloromethane
µg/L

75-27-4

Bromoform
µg/L

75-25-2

Bromomethane
µg/L

74-83-9

Carbon disulfide
µg/L

75-15-0
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.29 0.29 1 < U 0.32 0.32 1 < U 0.5 0.5 1 < U 0.36 0.36 1 < U
0.29 0.29 1 < U 0.32 0.32 1 < U 0.5 0.5 1 < U 0.36 0.36 1 < U
0.29 0.29 1 U U 0.32 0.32 1 U U 0.5 0.5 1 U U 0.36 0.36 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U U 0.5 0.5 1 U U 0.36 0.36 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U U 0.5 0.5 1 U U 0.36 0.36 1 U U
0.29 0.29 1 < U 0.32 0.32 1 < U 0.5 0.5 1 < U 0.36 0.36 1 < U
0.29 0.29 1 < U 0.32 0.32 1 < U 0.5 0.5 1 < U 0.36 0.36 1 < U
0.29 0.29 1 < U 0.32 0.32 1 < U 0.5 0.5 1 < U 0.36 0.36 1 < U
0.29 0.29 1 < U 0.32 0.32 1 < U 0.5 0.5 1 < U 0.36 0.36 1 < U
0.29 0.29 1 U U 0.32 0.32 1 U U 0.5 0.5 1 U U 0.36 0.36 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U U 0.5 0.5 1 U U 0.36 0.36 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U U 0.5 0.5 1 U U 0.36 0.36 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U U 0.5 0.5 1 U U 0.36 0.36 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U U 0.5 0.5 1 U U 0.36 0.36 1 U U
0.29 0.29 1 U U 0.32 0.32 1 U U 0.5 0.5 1 U U 0.36 0.36 1 U U

Carbon tetrachloride
µg/L

56-23-5

Chlorobenzene
µg/L

108-90-7

Chloroethane
µg/L

75-00-3

Chloroform
µg/L

67-66-3
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.5 0.5 1 < U 0.3 0.3 1 < U 0.3 0.3 1 < U 0.29 0.29 1 < U 0.5 0.5 1 < U
0.5 0.5 1 < U 0.3 0.3 1 < U 0.3 0.3 1 < U 0.29 0.29 1 < U 0.5 0.5 1 < U
0.5 0.5 1 U U 0.3 0.3 1 U U 0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.5 0.5 1 U U 0.3 0.3 1 U U 0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U

1.86 0.5 1  0.3 0.3 1 U U 0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.5 0.5 1 < U 0.3 0.3 1 < U 0.3 0.3 1 < U 0.29 0.29 1 < U 0.5 0.5 1 < U
0.5 0.5 1 < U 0.3 0.3 1 < U 0.3 0.3 1 < U 0.29 0.29 1 < U 0.5 0.5 1 < U
0.5 0.5 1 < U 0.3 0.3 1 < U 0.3 0.3 1 < U 0.29 0.29 1 < U 0.5 0.5 1 < U
0.5 0.5 1 < U 0.3 0.3 1 < U 0.3 0.3 1 < U 0.29 0.29 1 < U 0.5 0.5 1 < U
0.5 0.5 1 U U 0.3 0.3 1 U U 0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.5 0.5 1 U U 0.3 0.3 1 U U 0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.5 0.5 1 U U 0.3 0.3 1 U U 0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
0.5 0.5 1 U U 0.3 0.3 1 U U 0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U

2.33 0.5 1  0.3 0.3 1 U U 0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U
1.29 0.5 1  0.3 0.3 1 U U 0.3 0.3 1 U U 0.29 0.29 1 U U 0.5 0.5 1 U U

Chloromethane
µg/L

74-87-3

cis-1,2-Dichloroethene
µg/L

156-59-2

Dibromomethane
µg/L

74-95-3

cis-1,3-Dichloropropene
µg/L

10061-01-5

Dibromochloromethane
µg/L

124-48-1
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG 0.43 0.43 1 < U not reported 1 1 5 < U 0.21 0.21 1 < U
133 PW-MW-133D-030819 19-Aug-03 REG 0.43 0.43 1 < U not reported 1 1 5 < U 0.21 0.21 1 < U
133 PW-MW-133-031203 3-Dec-03 REG 0.43 0.43 1 U U not reported 1 1 5 U U 0.21 0.21 1 U U
133 PW-MW-133-040330 30-Mar-04 REG 0.43 0.43 1 U U not reported 1 1 5 U U 0.21 0.21 1 U U
133 PW-MW-133-040714 14-Jul-04 REG 0.43 0.43 1 U U not reported 1 1 5 U U 0.21 0.21 1 U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.43 0.43 1 < U not reported 1 1 5 < U 0.21 0.21 1 < U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.43 0.43 1 < U not reported 1 1 5 < U 0.21 0.21 1 < U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.43 0.43 1 < U not reported 1 1 5 < U 0.21 0.21 1 < U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.43 0.43 1 < U not reported 1 1 5 < U 0.21 0.21 1 < U
134 PW-MW-134-031203 3-Dec-03 REG 0.43 0.43 1 U U not reported 1 1 5 U U 0.21 0.21 1 U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.43 0.43 1 U U not reported 1 1 5 U U 0.21 0.21 1 U U
134 134QC-040330-FD 30-Mar-04 FD 0.43 0.43 1 U U not reported 1 1 5 U U 0.21 0.21 1 U U
134 PW-MW-134-040330 30-Mar-04 REG 0.43 0.43 1 U U not reported 1 1 5 U U 0.21 0.21 1 U U
134 PW-MW-134-040714 14-Jul-04 REG 0.43 0.43 1 U U not reported 1 1 5 U U 0.21 0.21 1 U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.43 0.43 1 U U not reported 1 1 5 U U 0.21 0.21 1 U U

Footnotes are shown on last page.

Dichlorodifluoromethane
µg/L

75-71-8

Ethyl acetate
µg/L

141-78-6

Ethyl methacrylate
µg/L

97-63-2

Ethylbenzene
µg/L

100-41-4
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.31 0.31 1 < U 1.88 1.88 5 < U not reported not reported
0.31 0.31 1 < U 1.88 1.88 5 < U not reported not reported
0.31 0.31 1 U U 1.88 1.88 5 U U not reported not reported
0.31 0.31 1 U U 1.88 1.88 5 U U not reported not reported
0.31 0.31 1 U U 1.88 1.88 5 U U not reported not reported
0.31 0.31 1 < U 1.88 1.88 5 < U not reported not reported
0.31 0.31 1 < U 1.88 1.88 5 < U not reported not reported
0.31 0.31 1 < U 1.88 1.88 5 < U not reported not reported
0.31 0.31 1 < U 1.88 1.88 5 < U not reported not reported
0.31 0.31 1 U U 1.88 1.88 5 U U not reported not reported
0.31 0.31 1 U U 1.88 1.88 5 U U not reported not reported
0.31 0.31 1 U U 1.88 1.88 5 U U not reported not reported
0.31 0.31 1 U U 1.88 1.88 5 U U not reported not reported
0.31 0.31 1 U U 1.88 1.88 5 U U not reported not reported
0.31 0.31 1 U U 1.88 1.88 5 U U not reported not reported

Hexachlorobutadiene
µg/L

87-68-3

Iodomethane
µg/L

74-88-4

Isobutyl Alcohol
µg/L

78-83-1

Isopropylbenzene
µg/L

98-82-8
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
not reported 1.01 1.01 5 < U 1.78 1.78 5 < U 1.11 1.11 5 < U
not reported 1.01 1.01 5 < U 1.78 1.78 5 < U 1.11 1.11 5 < U
not reported 1.01 1.01 5 U U 1.78 1.78 5 U U 1.11 1.11 5 U U
not reported 1.01 1.01 5 U U 1.78 1.78 5 U U 1.11 1.11 5 U U
not reported 1.01 1.01 5 U U 1.78 1.78 5 U U 1.11 1.11 5 U U
not reported 1.01 1.01 5 < U 1.78 1.78 5 < U 1.11 1.11 5 < U
not reported 1.01 1.01 5 < U 1.78 1.78 5 < U 1.11 1.11 5 < U
not reported 1.01 1.01 5 < U 1.78 1.78 5 < U 1.11 1.11 5 < U
not reported 1.01 1.01 5 < U 1.78 1.78 5 < U 1.11 1.11 5 < U
not reported 1.01 1.01 5 U U 1.78 1.78 5 U U 1.11 1.11 5 U U
not reported 1.01 1.01 5 U U 1.78 1.78 5 U U 1.11 1.11 5 U U
not reported 1.01 1.01 5 U U 1.78 1.78 5 U U 1.11 1.11 5 U U
not reported 1.01 1.01 5 U U 1.78 1.78 5 U U 1.11 1.11 5 U U
not reported 1.01 1.01 5 U U 1.78 1.78 5 U U 1.11 1.11 5 U U
not reported 1.01 1.01 5 U U 1.78 1.78 5 U U 1.11 1.11 5 U U

m,p-Xylenes
µg/L

136777-61-2

Methacrylonitrile
µg/L

126-98-7

Methyl isobutyl ketone
µg/L

108-10-1

Methyl Methacrylate
µg/L

80-62-6
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
not reported 1.9 1.9 2 < U 0.26 0.26 1 < U not reported
not reported 1.9 1.9 2 < U 0.26 0.26 1 < U not reported
not reported 1.9 1.9 2 U U 0.399 0.26 1 J J not reported
not reported 1.9 1.9 2 U U 0.26 0.26 1 U U not reported
not reported 1.9 1.9 2 U U 0.26 0.26 1 U U not reported
not reported 1.9 1.9 2 < U 0.26 0.26 1 < U not reported
not reported 1.9 1.9 2 < U 0.26 0.26 1 < U not reported
not reported 1.9 1.9 2 < U 0.26 0.26 1 < U not reported
not reported 1.9 1.9 2 < U 0.26 0.26 1 < U not reported
not reported 1.9 1.9 2 U U 0.471 0.26 1 J J not reported
not reported 1.9 1.9 2 U U 0.474 0.26 1 J J not reported
not reported 1.9 1.9 2 U U 0.26 0.26 1 U U not reported
not reported 1.9 1.9 2 U U 0.26 0.26 1 U U not reported
not reported 1.9 1.9 2 U U 0.26 0.26 1 U U not reported
not reported 1.9 1.9 2 U U 0.26 0.26 1 U U not reported

Methyl tert-butyl ether
µg/L

1634-04-4

Methylene chloride
µg/L

75-09-2

Naphthalene
µg/L

91-20-3

n-Buttylbenzene
µg/L

104-51-8
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
not reported not reported not reported 1.22 1.22 5 < U
not reported not reported not reported 1.22 1.22 5 < U
not reported not reported not reported 1.22 1.22 5 U U
not reported not reported not reported 1.22 1.22 5 U U
not reported not reported not reported 1.22 1.22 5 U U
not reported not reported not reported 1.22 1.22 5 < U
not reported not reported not reported 1.22 1.22 5 < U
not reported not reported not reported 1.22 1.22 5 < U
not reported not reported not reported 1.22 1.22 5 < U
not reported not reported not reported 1.22 1.22 5 U U
not reported not reported not reported 1.22 1.22 5 U U
not reported not reported not reported 1.22 1.22 5 U U
not reported not reported not reported 1.22 1.22 5 U U
not reported not reported not reported 1.22 1.22 5 U U
not reported not reported not reported 1.22 1.22 5 U U

n-Propylbenzene
µg/L

103-65-1

Pentachloroethane
µg/L

76-01-7

p-Isopropyltoluene
µg/L

99-87-6

Propionitrile
µg/L

107-12-0
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
not reported 0.25 0.25 1 < U not reported 0.33 0.33 1 < U
not reported 0.25 0.25 1 < U not reported 0.33 0.33 1 < U
not reported 0.25 0.25 1 U U not reported 0.33 0.33 1 U U
not reported 0.25 0.25 1 U U not reported 0.33 0.33 1 U U
not reported 0.25 0.25 1 U U not reported 0.33 0.33 1 U U
not reported 0.25 0.25 1 < U not reported 0.33 0.33 1 < U
not reported 0.25 0.25 1 < U not reported 0.33 0.33 1 < U
not reported 0.25 0.25 1 < U not reported 0.33 0.33 1 < U
not reported 0.25 0.25 1 < U not reported 0.33 0.33 1 < U
not reported 0.25 0.25 1 U U not reported 0.33 0.33 1 U U
not reported 0.25 0.25 1 U U not reported 0.33 0.33 1 U U
not reported 0.25 0.25 1 U U not reported 0.33 0.33 1 U U
not reported 0.25 0.25 1 U U not reported 0.33 0.33 1 U U
not reported 0.25 0.25 1 U U not reported 0.33 0.33 1 U U
not reported 0.25 0.25 1 U U not reported 0.33 0.33 1 U U

sec-Butylbenzene
µg/L

135-98-8

Styrene
µg/L

100-42-5

tert-Butylbenzene
µg/L

98-06-6

Tetrachloroethene
µg/L

127-18-4
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.39 0.39 1 < U 0.37 0.37 1 < U 0.29 0.29 1 < U 1.17 1.17 5 < U
0.39 0.39 1 < U 0.37 0.37 1 < U 0.29 0.29 1 < U 1.17 1.17 5 < U
0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U 1.17 1.17 5 U U
0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U 1.17 1.17 5 U U
0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U 1.17 1.17 5 U U
0.39 0.39 1 < U 0.37 0.37 1 < U 0.29 0.29 1 < U 1.17 1.17 5 < U
0.39 0.39 1 < U 0.37 0.37 1 < U 0.29 0.29 1 < U 1.17 1.17 5 < U
0.39 0.39 1 < U 0.37 0.37 1 < U 0.29 0.29 1 < U 1.17 1.17 5 < U
0.39 0.39 1 < U 0.37 0.37 1 < U 0.29 0.29 1 < U 1.17 1.17 5 < U
0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U 1.17 1.17 5 U U
0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U 1.17 1.17 5 U U
0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U 1.17 1.17 5 U U
0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U 1.17 1.17 5 U U
0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U 1.17 1.17 5 U U
0.39 0.39 1 U U 0.37 0.37 1 U U 0.29 0.29 1 U U 1.17 1.17 5 U U

Toluene
µg/L

108-88-3

trans-1,2-Dichloroethene
µg/L

156-60-5

trans-1,3-Dichloropropene
µg/L

10061-02-6

trans-1,4-Dichloro-2-butene
µg/L

110-57-6
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.36 0.36 1 < U 0.5 0.5 1 < U 1.32 1.32 5 < U 0.55 0.55 1 < U 0.25 0.25 1 < U
0.36 0.36 1 < U 0.5 0.5 1 < U 1.32 1.32 5 < U 0.55 0.55 1 < U 0.25 0.25 1 < U
0.36 0.36 1 U U 0.5 0.5 1 U U 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
0.36 0.36 1 < U 0.5 0.5 1 < U 1.32 1.32 5 < U 0.55 0.55 1 < U 0.25 0.25 1 < U
0.36 0.36 1 < U 0.5 0.5 1 < U 1.32 1.32 5 < U 0.55 0.55 1 < U 0.25 0.25 1 < U
0.36 0.36 1 < U 0.5 0.5 1 < U 1.32 1.32 5 < U 0.55 0.55 1 < U 0.25 0.25 1 < U
0.36 0.36 1 < U 0.5 0.5 1 < U 1.32 1.32 5 < U 0.55 0.55 1 < U 0.25 0.25 1 < U
0.36 0.36 1 U U 0.5 0.5 1 U U 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U
0.36 0.36 1 U U 0.5 0.5 1 U U 1.32 1.32 5 U U 0.55 0.55 1 U U 0.25 0.25 1 U U

Trichloroethene
µg/L

79-01-6

Trichlorofluoromethane
µg/L

75-69-4

Xylenes, Total
µg/L

1330-20-7

Vinyl acetate
µg/L

108-05-4

Vinyl chloride
µg/L

75-01-4
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG 1.17 1.17 9.71 < U not reported not reported not reported
133 PW-MW-133D-030819 19-Aug-03 REG 1.17 1.17 9.71 < U not reported not reported not reported
133 PW-MW-133-031203 3-Dec-03 REG 1.2 1.2 9.9 U U not reported not reported not reported
133 PW-MW-133-040330 30-Mar-04 REG 1.14 1.14 9.43 U U not reported not reported not reported
133 PW-MW-133-040714 14-Jul-04 REG 1.16 1.16 9.62 U U not reported not reported not reported
134 PW-MW-134DD-030618 18-Jun-03 REG 1.19 1.19 9.8 < U not reported not reported not reported
134 PW-MW-134QCDD-030618 18-Jun-03 FD 1.17 1.17 9.71 < U not reported not reported not reported
134 PW-MW-134DD-030819 19-Aug-03 REG 1.2 1.2 9.9 < U not reported not reported not reported
134 PW-MW-134QCDD-030819 19-Aug-03 FD 1.19 1.19 9.8 < U not reported not reported not reported
134 PW-MW-134-031203 3-Dec-03 REG 1.2 1.2 9.9 U U not reported not reported not reported
134 PW-MW-134QC-031203 3-Dec-03 FD 1.21 1.21 10 U U not reported not reported not reported
134 134QC-040330-FD 30-Mar-04 FD 1.14 1.14 9.43 U U not reported not reported not reported
134 PW-MW-134-040330 30-Mar-04 REG 1.14 1.14 9.43 U U not reported not reported not reported
134 PW-MW-134-040714 14-Jul-04 REG 1.17 1.17 9.71 U U not reported not reported not reported
134 PW-MW-134-040714-FD 14-Jul-04 FD 1.17 1.17 9.71 U U not reported not reported not reported

Footnotes are shown on last page.

1,2,4,5-Tetrachloro-benzene
µg/L

95-94-3

1,2,4-Trichlorobenzene
µg/L

120-82-1

1,2-Dichlorobenzene
µg/L

95-50-1

1,3,5-Trinitrobenzene
µg/L

99-35-4
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
not reported not reported not reported 1.35 1.35 9.71 < U
not reported not reported not reported 1.35 1.35 9.71 < U
not reported not reported not reported 1.38 1.38 9.9 U U
not reported not reported not reported 1.31 1.31 9.43 U U
not reported not reported not reported 1.34 1.34 9.62 U U
not reported not reported not reported 1.36 1.36 9.8 < U
not reported not reported not reported 1.35 1.35 9.71 < U
not reported not reported not reported 1.38 1.38 9.9 < U
not reported not reported not reported 1.36 1.36 9.8 < U
not reported not reported not reported 1.38 1.38 9.9 U U
not reported not reported not reported 1.39 1.39 10 U U
not reported not reported not reported 1.31 1.31 9.43 U U
not reported not reported not reported 1.31 1.31 9.43 U U
not reported not reported not reported 1.35 1.35 9.71 U U
not reported not reported not reported 1.35 1.35 9.71 U U

1,3-Dichlorobenzene
µg/L

541-73-1

1,3-Dinitrobenzene
µg/L

99-65-0

1,4-Dichlorobenzene
µg/L

106-46-7

2,3,4,6-Tetrachlorophenol
µg/L

58-90-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.942 0.942 9.71 < U 0.379 0.379 9.71 < U 0.456 0.456 9.71 < U 0.456 0.456 9.71 < U
0.942 0.942 9.71 < U 0.379 0.379 9.71 < U 0.456 0.456 9.71 < U 0.456 0.456 9.71 < U
0.96 0.96 9.9 U U 0.386 0.386 9.9 U U 0.465 0.465 9.9 U U 0.465 0.465 9.9 U U

0.915 0.915 9.43 U U 0.368 0.368 9.43 U U 0.443 0.443 9.43 U U 0.443 0.443 9.43 U U
0.933 0.933 9.62 U U 0.375 0.375 9.62 U U 0.452 0.452 9.62 U U 0.452 0.452 9.62 U U
0.951 0.951 9.8 < U 0.382 0.382 9.8 < U 0.461 0.461 9.8 < U 0.461 0.461 9.8 < U
0.942 0.942 9.71 < U 0.379 0.379 9.71 < U 0.456 0.456 9.71 < U 0.456 0.456 9.71 < U
0.96 0.96 9.9 < U 0.386 0.386 9.9 < U 0.465 0.465 9.9 < U 0.465 0.465 9.9 < U

0.951 0.951 9.8 < U 0.382 0.382 9.8 < U 0.461 0.461 9.8 < U 0.461 0.461 9.8 < U
0.96 0.96 9.9 U U 0.386 0.386 9.9 U U 0.465 0.465 9.9 U U 0.465 0.465 9.9 U U
0.97 0.97 10 U U 0.39 0.39 10 U U 0.47 0.47 10 U U 0.47 0.47 10 U U

0.915 0.915 9.43 U U 0.368 0.368 9.43 U U 0.443 0.443 9.43 U U 0.443 0.443 9.43 U U
0.915 0.915 9.43 U U 0.368 0.368 9.43 U U 0.443 0.443 9.43 U U 0.443 0.443 9.43 U U
0.942 0.942 9.71 U U 0.379 0.379 9.71 U U 0.456 0.456 9.71 U U 0.456 0.456 9.71 U U
0.942 0.942 9.71 U U 0.379 0.379 9.71 U U 0.456 0.456 9.71 U U 0.456 0.456 9.71 U U

2,4,5-Trichlorophenol
µg/L

95-95-4

2,4,6-Trichlorophenol
µg/L

88-06-2

2,4-Dichlorophenol
µg/L

120-83-2

2,4-Dimethylphenol
µg/L

105-67-9
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
4.85 4.85 19.4 < U 0.68 0.68 9.71 < U 0.854 0.854 9.71 < U 0.485 0.485 9.71 < U
4.85 4.85 19.4 < U 0.68 0.68 9.71 < U 0.854 0.854 9.71 < U 0.485 0.485 9.71 < U
4.95 4.95 19.8 U U 0.693 0.693 9.9 U U 0.871 0.871 9.9 U U 0.495 0.495 9.9 U U
4.72 4.72 18.9 U U 0.66 0.66 9.43 U U 0.83 0.83 9.43 U U 0.472 0.472 9.43 U U
4.81 4.81 19.2 U U 0.673 0.673 9.62 U U 0.846 0.846 9.62 U U 0.481 0.481 9.62 U U
4.9 4.9 19.6 < U 0.686 0.686 9.8 < U 0.863 0.863 9.8 < U 0.49 0.49 9.8 < U

4.85 4.85 19.4 < U 0.68 0.68 9.71 < U 0.854 0.854 9.71 < U 0.485 0.485 9.71 < U
4.95 4.95 19.8 < U 0.693 0.693 9.9 < U 0.871 0.871 9.9 < U 0.495 0.495 9.9 < U
4.9 4.9 19.6 < U 0.686 0.686 9.8 < U 0.863 0.863 9.8 < U 0.49 0.49 9.8 < U

4.95 4.95 19.8 U U 0.693 0.693 9.9 U U 0.871 0.871 9.9 U U 0.495 0.495 9.9 U U
5 5 20 U U 0.7 0.7 10 U U 0.88 0.88 10 U U 0.5 0.5 10 U U

4.72 4.72 18.9 U U 0.66 0.66 9.43 U U 0.83 0.83 9.43 U U 0.472 0.472 9.43 U U
4.72 4.72 18.9 U U 0.66 0.66 9.43 U U 0.83 0.83 9.43 U U 0.472 0.472 9.43 U U
4.85 4.85 19.4 U U 0.68 0.68 9.71 U U 0.854 0.854 9.71 U U 0.485 0.485 9.71 U U
4.85 4.85 19.4 U U 0.68 0.68 9.71 U U 0.854 0.854 9.71 U U 0.485 0.485 9.71 U U

2,4-Dinitrophenol
µg/L

51-28-5

2,4-Dinitrotoluene
µg/L

121-14-2

2,6-Dichlorophenol
µg/L

87-65-0

2,6-Dinitrotoluene
µg/L

606-20-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.388 0.388 0.971 < U 0.398 0.398 9.71 < U 0.485 0.485 0.971 < U 0.437 0.437 9.71 < U
0.388 0.388 0.971 < U 0.398 0.398 9.71 < U 0.485 0.485 0.971 < U 0.437 0.437 9.71 < U
0.396 0.396 0.99 U U 0.406 0.406 9.9 U U 0.495 0.495 0.99 U U 0.446 0.446 9.9 U U
0.377 0.377 0.943 U U 0.387 0.387 9.43 U U 0.472 0.472 0.943 U U 0.425 0.425 9.43 U U
0.385 0.385 0.962 U U 0.394 0.394 9.62 U U 0.481 0.481 0.962 U U 0.433 0.433 9.62 U U
0.392 0.392 0.98 < U 0.402 0.402 9.8 < U 0.49 0.49 0.98 < U 0.441 0.441 9.8 < U
0.388 0.388 0.971 < U 0.398 0.398 9.71 < U 0.485 0.485 0.971 < U 0.437 0.437 9.71 < U
0.396 0.396 0.99 < U 0.406 0.406 9.9 < U 0.495 0.495 0.99 < U 0.446 0.446 9.9 < U
0.392 0.392 0.98 < U 0.402 0.402 9.8 < U 0.49 0.49 0.98 < U 0.441 0.441 9.8 < U
0.396 0.396 0.99 U U 0.406 0.406 9.9 U U 0.495 0.495 0.99 U U 0.446 0.446 9.9 U U

0.4 0.4 1 U U 0.41 0.41 10 U U 0.5 0.5 1 U U 0.45 0.45 10 U U
0.377 0.377 0.943 U U 0.387 0.387 9.43 U U 0.472 0.472 0.943 U U 0.425 0.425 9.43 U U
0.377 0.377 0.943 U U 0.387 0.387 9.43 U U 0.472 0.472 0.943 U U 0.425 0.425 9.43 U U
0.388 0.388 0.971 U U 0.398 0.398 9.71 U U 0.485 0.485 0.971 U U 0.437 0.437 9.71 U U
0.388 0.388 0.971 U U 0.398 0.398 9.71 U U 0.485 0.485 0.971 U U 0.437 0.437 9.71 U U

2-Chloronaphthalene
µg/L

91-58-7

2-Chlorophenol
µg/L

95-57-8

2-Methylnaphthalene
µg/L

91-57-6

2-Methylphenol
µg/L

95-48-7
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.621 0.621 9.71 < U 0.573 0.573 9.71 < U 0.495 0.495 9.71 < U 1.66 1.66 9.71 < U
0.621 0.621 9.71 < U 0.573 0.573 9.71 < U 0.495 0.495 9.71 < U 1.66 1.66 9.71 < U
0.634 0.634 9.9 U U 0.584 0.584 9.9 U U 0.505 0.505 9.9 U U 1.69 1.69 9.9 U U
0.604 0.604 9.43 U U 0.557 0.557 9.43 U U 0.481 0.481 9.43 U U 1.61 1.61 9.43 U U
0.615 0.615 9.62 U U 0.567 0.567 9.62 U U 0.49 0.49 9.62 U U 1.64 1.64 9.62 U U
0.627 0.627 9.8 < U 0.578 0.578 9.8 < U 0.5 0.5 9.8 < U 1.68 1.68 9.8 < U
0.621 0.621 9.71 < U 0.573 0.573 9.71 < U 0.495 0.495 9.71 < U 1.66 1.66 9.71 < U
0.634 0.634 9.9 < U 0.584 0.584 9.9 < U 0.505 0.505 9.9 < U 1.69 1.69 9.9 < U
0.627 0.627 9.8 < U 0.578 0.578 9.8 < U 0.5 0.5 9.8 < U 1.68 1.68 9.8 < U
0.634 0.634 9.9 U U 0.584 0.584 9.9 U U 0.505 0.505 9.9 U U 1.69 1.69 9.9 U U
0.64 0.64 10 U U 0.59 0.59 10 U U 0.51 0.51 10 U U 1.71 1.71 10 U U

0.604 0.604 9.43 U U 0.557 0.557 9.43 U U 0.481 0.481 9.43 U U 1.61 1.61 9.43 U U
0.604 0.604 9.43 U U 0.557 0.557 9.43 U U 0.481 0.481 9.43 U U 1.61 1.61 9.43 U U
0.621 0.621 9.71 U U 0.573 0.573 9.71 U U 0.495 0.495 9.71 U U 1.66 1.66 9.71 U U
0.621 0.621 9.71 U U 0.573 0.573 9.71 U U 0.495 0.495 9.71 U U 1.66 1.66 9.71 U U

2-Nitroaniline
µg/L

88-74-4

2-Nitrophenol
µg/L

88-75-5

3,3'-Dichlorobenzidine
µg/L

91-94-1

3,3'-Dimethylbenzidine
µg/L

119-93-7
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
not reported 0.971 0.971 9.71 < U 0.971 0.971 9.71 < U 1.18 1.18 9.71 < U
not reported 0.971 0.971 9.71 < U 0.971 0.971 9.71 < U 1.18 1.18 9.71 < U
not reported 0.99 0.99 9.9 U U 0.99 0.99 9.9 U U 1.21 1.21 9.9 U U
not reported 0.943 0.943 9.43 U U 0.943 0.943 9.43 U U 1.15 1.15 9.43 U U
not reported 0.962 0.962 9.62 U U 0.962 0.962 9.62 U U 1.17 1.17 9.62 U U
not reported 0.98 0.98 9.8 < U 0.98 0.98 9.8 < U 1.2 1.2 9.8 < U
not reported 0.971 0.971 9.71 < U 0.971 0.971 9.71 < U 1.18 1.18 9.71 < U
not reported 0.99 0.99 9.9 < U 0.99 0.99 9.9 < U 1.21 1.21 9.9 < U
not reported 0.98 0.98 9.8 < U 0.98 0.98 9.8 < U 1.2 1.2 9.8 < U
not reported 0.99 0.99 9.9 U U 0.99 0.99 9.9 U U 1.21 1.21 9.9 U U
not reported 1 1 10 U U 1 1 10 U U 1.22 1.22 10 U U
not reported 0.943 0.943 9.43 U U 0.943 0.943 9.43 U U 1.15 1.15 9.43 U U
not reported 0.943 0.943 9.43 U U 0.943 0.943 9.43 U U 1.15 1.15 9.43 U U
not reported 0.971 0.971 9.71 U U 0.971 0.971 9.71 U U 1.18 1.18 9.71 U U
not reported 0.971 0.971 9.71 U U 0.971 0.971 9.71 U U 1.18 1.18 9.71 U U

3-Methylphenol and 4-Methylphenol
µg/L

65794-96-9

3-Nitroaniline
µg/L

99-09-2

4,6-Dinitro-2-methylphenol
µg/L

534-52-1

4-Bromophenyl phenyl ether
µg/L

101-55-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.67 0.67 9.71 < U 1.07 1.07 9.71 < U 0.816 0.816 9.71 < U 0.573 0.573 9.71 < U
0.67 0.67 9.71 < U 1.07 1.07 9.71 < U 0.816 0.816 9.71 < U 0.573 0.573 9.71 < U

0.683 0.683 9.9 U U 1.09 1.09 9.9 U U 0.832 0.832 9.9 U U 0.584 0.584 9.9 U U
0.651 0.651 9.43 U U 1.04 1.04 9.43 U U 0.792 0.792 9.43 U U 0.557 0.557 9.43 U U
0.663 0.663 9.62 U U 1.06 1.06 9.62 U U 0.808 0.808 9.62 U U 0.567 0.567 9.62 U U
0.676 0.676 9.8 < U 1.08 1.08 9.8 < U 0.824 0.824 9.8 < U 0.578 0.578 9.8 < U
0.67 0.67 9.71 < U 1.07 1.07 9.71 < U 0.816 0.816 9.71 < U 0.573 0.573 9.71 < U

0.683 0.683 9.9 < U 1.09 1.09 9.9 < U 0.832 0.832 9.9 < U 0.584 0.584 9.9 < U
0.676 0.676 9.8 < U 1.08 1.08 9.8 < U 0.824 0.824 9.8 < U 0.578 0.578 9.8 < U
0.683 0.683 9.9 U U 1.09 1.09 9.9 U U 0.832 0.832 9.9 U U 0.584 0.584 9.9 U U
0.69 0.69 10 U U 1.1 1.1 10 U U 0.84 0.84 10 U U 0.59 0.59 10 U U

0.651 0.651 9.43 U U 1.04 1.04 9.43 U U 0.792 0.792 9.43 U U 0.557 0.557 9.43 U U
0.651 0.651 9.43 U U 1.04 1.04 9.43 U U 0.792 0.792 9.43 U U 0.557 0.557 9.43 U U
0.67 0.67 9.71 U U 1.07 1.07 9.71 U U 0.816 0.816 9.71 U U 0.573 0.573 9.71 U U
0.67 0.67 9.71 U U 1.07 1.07 9.71 U U 0.816 0.816 9.71 U U 0.573 0.573 9.71 U U

4-Chloro-3-methylphenol
µg/L

59-50-7

4-Chloroaniline
µg/L

106-47-8

4-Chlorophenyl phenyl ether
µg/L

7005-72-3

4-Methylphenol
µg/L

106-44-5

TERC No. DACA56-94-D-0020, TO No. 0109
Longhorn Army Ammunition Plant, Karnack, Texas Page 40 of 55

Shaw Project No. 845714
June 2007

00045907



Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.65 0.65 9.71 < U 4.85 4.85 9.71 < U not reported 0.485 0.485 0.971 < U
0.65 0.65 9.71 < U 4.85 4.85 9.71 < U not reported 0.485 0.485 0.971 < U

0.663 0.663 9.9 U U 4.95 4.95 9.9 U U not reported 0.495 0.495 0.99 U U
0.632 0.632 9.43 U UJ 4.72 4.72 9.43 U U not reported 0.472 0.472 0.943 U U
0.644 0.644 9.62 U U 4.81 4.81 9.62 U U not reported 0.481 0.481 0.962 U U
0.657 0.657 9.8 < U 4.9 4.9 9.8 < U not reported 0.49 0.49 0.98 < U
0.65 0.65 9.71 < U 4.85 4.85 9.71 < U not reported 0.485 0.485 0.971 < U

0.663 0.663 9.9 < U 4.95 4.95 9.9 < U not reported 0.495 0.495 0.99 < U
0.657 0.657 9.8 < U 4.9 4.9 9.8 < U not reported 0.49 0.49 0.98 < U
0.663 0.663 9.9 U U 4.95 4.95 9.9 U U not reported 0.495 0.495 0.99 U U
0.67 0.67 10 U U 5 5 10 U U not reported 0.5 0.5 1 U U

0.632 0.632 9.43 U UJ 4.72 4.72 9.43 U U not reported 0.472 0.472 0.943 U U
0.632 0.632 9.43 U UJ 4.72 4.72 9.43 U U not reported 0.472 0.472 0.943 U U
0.65 0.65 9.71 U U 4.85 4.85 9.71 U U not reported 0.485 0.485 0.971 U U
0.65 0.65 9.71 U U 4.85 4.85 9.71 U U not reported 0.485 0.485 0.971 U U

4-Nitroaniline
µg/L

100-01-6

4-Nitrophenol
µg/L

100-02-7

Acenaphthene
µg/L

83-32-9

Acenaphthylene
µg/L

208-96-8
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.359 0.359 9.71 < U 1.56 1.56 9.71 < U 0.485 0.485 0.971 < U not reported
0.359 0.359 9.71 < U 1.56 1.56 9.71 < U 0.485 0.485 0.971 < U not reported
0.366 0.366 9.9 U U 1.59 1.59 9.9 U U 0.495 0.495 0.99 U U not reported
0.349 0.349 9.43 U U 1.52 1.52 9.43 U U 0.472 0.472 0.943 U U not reported
0.356 0.356 9.62 U U 1.55 1.55 9.62 U U 0.481 0.481 0.962 U U not reported
0.363 0.363 9.8 < U 1.58 1.58 9.8 < U 0.49 0.49 0.98 < U not reported
0.359 0.359 9.71 < U 1.56 1.56 9.71 < U 0.485 0.485 0.971 < U not reported
0.366 0.366 9.9 < U 1.59 1.59 9.9 < U 0.495 0.495 0.99 < U not reported
0.363 0.363 9.8 < U 1.58 1.58 9.8 < U 0.49 0.49 0.98 < U not reported
0.366 0.366 9.9 U U 1.59 1.59 9.9 U U 0.495 0.495 0.99 U U not reported
0.37 0.37 10 U U 1.61 1.61 10 U U 0.5 0.5 1 U U not reported

0.349 0.349 9.43 U U 1.52 1.52 9.43 U U 0.472 0.472 0.943 U U not reported
0.349 0.349 9.43 U U 1.52 1.52 9.43 U U 0.472 0.472 0.943 U U not reported
0.359 0.359 9.71 U U 1.56 1.56 9.71 U U 0.485 0.485 0.971 U U not reported
0.359 0.359 9.71 U U 1.56 1.56 9.71 U U 0.485 0.485 0.971 U U not reported

Acetophenone
µg/L

98-86-2

Aniline
µg/L

62-53-3

Anthracene
µg/L

120-12-7

Benzidine
µg/L

92-87-5
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.485 0.485 0.971 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U
0.485 0.485 0.971 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U
0.495 0.495 0.99 U U 0.495 0.495 0.99 U U 0.495 0.495 0.99 U U 0.495 0.495 0.99 U U
0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.481 0.481 0.962 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
0.49 0.49 0.98 < U 0.49 0.49 0.98 < U 0.49 0.49 0.98 < U 0.49 0.49 0.98 < U

0.485 0.485 0.971 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U
0.495 0.495 0.99 < U 0.495 0.495 0.99 < U 0.495 0.495 0.99 < U 0.495 0.495 0.99 < U
0.49 0.49 0.98 < U 0.49 0.49 0.98 < U 0.49 0.49 0.98 < U 0.49 0.49 0.98 < U

0.495 0.495 0.99 U U 0.495 0.495 0.99 U U 0.495 0.495 0.99 U U 0.495 0.495 0.99 U U
0.5 0.5 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U 0.5 0.5 1 U U

0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.485 0.485 0.971 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U
0.485 0.485 0.971 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U

Benzo(a)anthracene
µg/L

56-55-3

Benzo(a)pyrene
µg/L

50-32-8

Benzo(b)fluoranthene
µg/L

205-99-2

Benzo(ghi)perylene
µg/L

191-24-2
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.485 0.485 0.971 < U not reported 0.883 0.883 9.71 < U 0.466 0.466 9.71 < U 1.33 1.33 9.71 < U
0.485 0.485 0.971 < U not reported 0.883 0.883 9.71 < U 0.466 0.466 9.71 < U 1.33 1.33 9.71 < U
0.495 0.495 0.99 U U not reported 0.901 0.901 9.9 U U 0.475 0.475 9.9 U U 1.36 1.36 9.9 U U
0.472 0.472 0.943 U U not reported 0.858 0.858 9.43 U U 0.453 0.453 9.43 U U 1.29 1.29 9.43 U U
0.481 0.481 0.962 U U not reported 0.875 0.875 9.62 U U 0.462 0.462 9.62 U U 1.32 1.32 9.62 U U
0.49 0.49 0.98 < U not reported 0.892 0.892 9.8 < U 0.471 0.471 9.8 < U 1.34 1.34 9.8 < U

0.485 0.485 0.971 < U not reported 0.883 0.883 9.71 < U 0.466 0.466 9.71 < U 1.33 1.33 9.71 < U
0.495 0.495 0.99 < U not reported 0.901 0.901 9.9 < U 0.475 0.475 9.9 < U 1.36 1.36 9.9 < U
0.49 0.49 0.98 < U not reported 0.892 0.892 9.8 < U 0.471 0.471 9.8 < U 1.34 1.34 9.8 < U

0.495 0.495 0.99 U U not reported 0.901 0.901 9.9 U U 0.475 0.475 9.9 U U 1.36 1.36 9.9 U U
0.5 0.5 1 U U not reported 0.91 0.91 10 U U 0.48 0.48 10 U U 1.37 1.37 10 U U

0.472 0.472 0.943 U U not reported 0.858 0.858 9.43 U U 0.453 0.453 9.43 U U 1.29 1.29 9.43 U U
0.472 0.472 0.943 U U not reported 0.858 0.858 9.43 U U 0.453 0.453 9.43 U U 1.29 1.29 9.43 U U
0.485 0.485 0.971 U U not reported 0.883 0.883 9.71 U U 0.466 0.466 9.71 U U 1.33 1.33 9.71 U U
0.485 0.485 0.971 U U not reported 0.883 0.883 9.71 U U 0.466 0.466 9.71 U U 1.33 1.33 9.71 U U

Benzo(k)fluoranthene
µg/L

207-08-9

Benzoic Acid
µg/L

65-85-0

bis(2-Chloroethyl)ether
µg/L

111-44-4

Benzyl Alcohol
µg/L

100-51-6

bis(2-Chloroethoxy)methane
µg/L

111-91-1
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG not reported 1.83 1.26 9.71  J 0.66 0.66 9.71 < U not reported
133 PW-MW-133D-030819 19-Aug-03 REG not reported 5.35 1.26 9.71  J 0.66 0.66 9.71 < U not reported
133 PW-MW-133-031203 3-Dec-03 REG not reported 1.29 1.29 9.9 U U 0.673 0.673 9.9 U U not reported
133 PW-MW-133-040330 30-Mar-04 REG not reported 1.23 1.23 9.43 U U 0.642 0.642 9.43 U U not reported
133 PW-MW-133-040714 14-Jul-04 REG not reported 1.25 1.25 9.62 U U 0.654 0.654 9.62 U U not reported
134 PW-MW-134DD-030618 18-Jun-03 REG not reported 4.23 1.27 9.8  J 0.667 0.667 9.8 < U not reported
134 PW-MW-134QCDD-030618 18-Jun-03 FD not reported 3.84 1.26 9.71  J 0.66 0.66 9.71 < U not reported
134 PW-MW-134DD-030819 19-Aug-03 REG not reported 1.98 1.29 9.9  J 0.673 0.673 9.9 < U not reported
134 PW-MW-134QCDD-030819 19-Aug-03 FD not reported 1.77 1.27 9.8  J 0.667 0.667 9.8 < U not reported
134 PW-MW-134-031203 3-Dec-03 REG not reported 1.29 1.29 9.9 U U 0.673 0.673 9.9 U U not reported
134 PW-MW-134QC-031203 3-Dec-03 FD not reported 1.3 1.3 10 U U 0.68 0.68 10 U U not reported
134 134QC-040330-FD 30-Mar-04 FD not reported 1.23 1.23 9.43 U U 0.642 0.642 9.43 U U not reported
134 PW-MW-134-040330 30-Mar-04 REG not reported 1.23 1.23 9.43 U U 0.642 0.642 9.43 U U not reported
134 PW-MW-134-040714 14-Jul-04 REG not reported 1.26 1.26 9.71 U U 0.66 0.66 9.71 U U not reported
134 PW-MW-134-040714-FD 14-Jul-04 FD not reported 1.26 1.26 9.71 U U 0.66 0.66 9.71 U U not reported

Footnotes are shown on last page.

bis(2-Chloroisopropyl)ether
µg/L

108-60-1

bis(2-Ethylhexyl)phthalate
µg/L

117-81-7

Butyl benzyl phthalate
µg/L

85-68-7

Carbazole
µg/L

86-74-8
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.612 0.612 9.71 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U 0.408 0.408 9.71 < U
0.612 0.612 9.71 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U 0.408 0.408 9.71 < U
0.624 0.624 9.9 U U 0.495 0.495 0.99 U U 0.495 0.495 0.99 U U 0.416 0.416 9.9 U U
0.594 0.594 9.43 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.396 0.396 9.43 U U
0.606 0.606 9.62 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U 0.404 0.404 9.62 U U
0.618 0.618 9.8 < U 0.49 0.49 0.98 < U 0.49 0.49 0.98 < U 0.412 0.412 9.8 < U
0.612 0.612 9.71 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U 0.408 0.408 9.71 < U
0.624 0.624 9.9 < U 0.495 0.495 0.99 < U 0.495 0.495 0.99 < U 0.416 0.416 9.9 < U
0.618 0.618 9.8 < U 0.49 0.49 0.98 < U 0.49 0.49 0.98 < U 0.412 0.412 9.8 < U
0.624 0.624 9.9 U U 0.495 0.495 0.99 U U 0.495 0.495 0.99 U U 0.416 0.416 9.9 U U
0.63 0.63 10 U U 0.5 0.5 1 U U 0.5 0.5 1 U U 0.42 0.42 10 U U

0.594 0.594 9.43 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.396 0.396 9.43 U U
0.594 0.594 9.43 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.396 0.396 9.43 U U
0.612 0.612 9.71 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U 0.408 0.408 9.71 U U
0.612 0.612 9.71 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U 0.408 0.408 9.71 U U

Chlorobenzilate
µg/L

510-15-6

Chrysene
µg/L

218-01-9

Dibenzo(a,h)anthracene
µg/L

53-70-3

Dibenzofuran
µg/L

132-64-9
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.864 0.864 9.71 < U 0.515 0.515 9.71 < U 0.971 0.971 9.71 < U 0.845 0.845 9.71 < U
0.864 0.864 9.71 < U 0.515 0.515 9.71 < U 0.971 0.971 9.71 < U 0.845 0.845 9.71 < U
0.881 0.881 9.9 U U 0.525 0.525 9.9 U U 0.99 0.99 9.9 U U 0.861 0.861 9.9 U U
0.84 0.84 9.43 U U 0.5 0.5 9.43 U U 0.943 0.943 9.43 U U 0.821 0.821 9.43 U U

0.856 0.856 9.62 U U 0.51 0.51 9.62 U U 0.962 0.962 9.62 U U 0.837 0.837 9.62 U U
0.873 0.873 9.8 < U 0.52 0.52 9.8 < U 0.98 0.98 9.8 < U 0.853 0.853 9.8 < U
0.864 0.864 9.71 < U 0.515 0.515 9.71 < U 0.971 0.971 9.71 < U 0.845 0.845 9.71 < U
0.881 0.881 9.9 < U 0.525 0.525 9.9 < U 0.99 0.99 9.9 < U 0.861 0.861 9.9 < U
0.873 0.873 9.8 < U 0.52 0.52 9.8 < U 0.98 0.98 9.8 < U 0.853 0.853 9.8 < U
0.881 0.881 9.9 U U 0.525 0.525 9.9 U U 0.99 0.99 9.9 U U 0.861 0.861 9.9 U U
0.89 0.89 10 U U 0.53 0.53 10 U U 1 1 10 U U 0.87 0.87 10 U U
0.84 0.84 9.43 U U 0.5 0.5 9.43 U U 0.943 0.943 9.43 U U 0.821 0.821 9.43 U U
0.84 0.84 9.43 U U 0.5 0.5 9.43 U U 0.943 0.943 9.43 U U 0.821 0.821 9.43 U U

0.864 0.864 9.71 U U 0.515 0.515 9.71 U U 0.971 0.971 9.71 U U 0.845 0.845 9.71 U U
0.864 0.864 9.71 U U 0.515 0.515 9.71 U U 0.971 0.971 9.71 U U 0.845 0.845 9.71 U U

Diethyl phthalate
µg/L

84-66-2

Dimethyl phthalate
µg/L

131-11-3

di-n-Butyl phthalate
µg/L

84-74-2

di-n-Octyl phthalate
µg/L

117-84-0
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.767 0.767 9.71 < U 0.951 0.951 9.71 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U
0.767 0.767 9.71 < U 0.951 0.951 9.71 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U
0.782 0.782 9.9 U U 0.97 0.97 9.9 U U 0.495 0.495 0.99 U U 0.495 0.495 0.99 U U
0.745 0.745 9.43 U U 0.925 0.925 9.43 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.76 0.76 9.62 U U 0.942 0.942 9.62 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U

0.775 0.775 9.8 < U 0.961 0.961 9.8 < U 0.49 0.49 0.98 < U 0.49 0.49 0.98 < U
0.767 0.767 9.71 < U 0.951 0.951 9.71 < U 0.485 0.485 0.971 < U 0.485 0.485 0.971 < U
0.782 0.782 9.9 < U 0.97 0.97 9.9 < U 0.495 0.495 0.99 < U 0.495 0.495 0.99 < U
0.775 0.775 9.8 < U 0.961 0.961 9.8 < U 0.49 0.49 0.98 < U 0.49 0.49 0.98 < U
0.782 0.782 9.9 U U 0.97 0.97 9.9 U U 0.495 0.495 0.99 U U 0.495 0.495 0.99 U U
0.79 0.79 10 U U 0.98 0.98 10 U U 0.5 0.5 1 U U 0.5 0.5 1 U U

0.745 0.745 9.43 U U 0.925 0.925 9.43 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.745 0.745 9.43 U U 0.925 0.925 9.43 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
0.767 0.767 9.71 U U 0.951 0.951 9.71 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U
0.767 0.767 9.71 U U 0.951 0.951 9.71 U U 0.485 0.485 0.971 U U 0.485 0.485 0.971 U U

Diphenylamine
µg/L

122-39-4

Ethyl methanesulfonate
µg/L

62-50-0

Fluoranthene
µg/L

206-44-0

Fluorene
µg/L

86-73-7
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.631 0.631 9.71 < U not reported 0.971 0.971 9.71 < U 0.417 0.417 9.71 < U
0.631 0.631 9.71 < U not reported 0.971 0.971 9.71 < U 0.417 0.417 9.71 < U
0.644 0.644 9.9 U U not reported 0.99 0.99 9.9 U U 0.426 0.426 9.9 U U
0.613 0.613 9.43 U U not reported 0.943 0.943 9.43 U U 0.406 0.406 9.43 U U
0.625 0.625 9.62 U U not reported 0.962 0.962 9.62 U U 0.413 0.413 9.62 U U
0.637 0.637 9.8 < U not reported 0.98 0.98 9.8 < U 0.422 0.422 9.8 < U
0.631 0.631 9.71 < U not reported 0.971 0.971 9.71 < U 0.417 0.417 9.71 < U
0.644 0.644 9.9 < U not reported 0.99 0.99 9.9 < U 0.426 0.426 9.9 < U
0.637 0.637 9.8 < U not reported 0.98 0.98 9.8 < U 0.422 0.422 9.8 < U
0.644 0.644 9.9 U U not reported 0.99 0.99 9.9 U U 0.426 0.426 9.9 U U
0.65 0.65 10 U U not reported 1 1 10 U U 0.43 0.43 10 U U

0.613 0.613 9.43 U U not reported 0.943 0.943 9.43 U U 0.406 0.406 9.43 U U
0.613 0.613 9.43 U U not reported 0.943 0.943 9.43 U U 0.406 0.406 9.43 U U
0.631 0.631 9.71 U U not reported 0.971 0.971 9.71 U U 0.417 0.417 9.71 U U
0.631 0.631 9.71 U U not reported 0.971 0.971 9.71 U U 0.417 0.417 9.71 U U

Hexachlorobenzene
µg/L

118-74-1

Hexachlorobutadiene
µg/L

87-68-3

Hexachlorocyclopentadiene
µg/L

77-47-4

Hexachloroethane
µg/L

67-72-1
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.485 0.485 0.971 < U not reported not reported 0.786 0.786 9.71 < U
0.485 0.485 0.971 < U not reported not reported 0.786 0.786 9.71 < U
0.495 0.495 0.99 U U not reported not reported 0.802 0.802 9.9 U U
0.472 0.472 0.943 U U not reported not reported 0.764 0.764 9.43 U U
0.481 0.481 0.962 U U not reported not reported 0.779 0.779 9.62 U U
0.49 0.49 0.98 < U not reported not reported 0.794 0.794 9.8 < U

0.485 0.485 0.971 < U not reported not reported 0.786 0.786 9.71 < U
0.495 0.495 0.99 < U not reported not reported 0.802 0.802 9.9 < U
0.49 0.49 0.98 < U not reported not reported 0.794 0.794 9.8 < U

0.495 0.495 0.99 U U not reported not reported 0.802 0.802 9.9 U U
0.5 0.5 1 U U not reported not reported 0.81 0.81 10 U U

0.472 0.472 0.943 U U not reported not reported 0.764 0.764 9.43 U U
0.472 0.472 0.943 U U not reported not reported 0.764 0.764 9.43 U U
0.485 0.485 0.971 U U not reported not reported 0.786 0.786 9.71 U U
0.485 0.485 0.971 U U not reported not reported 0.786 0.786 9.71 U U

Indeno(1,2,3-cd)pyrene
µg/L

193-39-5

Isophorone
µg/L

78-59-1

m-Cresol
µg/L

108-39-4

Methyl methanesulfonate
µg/L

66-27-3
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
not reported 0.612 0.612 9.71 < U 4.85 4.85 9.71 < U 4.85 4.85 9.71 < U
not reported 0.612 0.612 9.71 < U 4.85 4.85 9.71 < U 4.85 4.85 9.71 < U
not reported 0.624 0.624 9.9 U U 4.95 4.95 9.9 U U 4.95 4.95 9.9 U U
not reported 0.594 0.594 9.43 U U 4.72 4.72 9.43 U U 4.72 4.72 9.43 U U
not reported 0.606 0.606 9.62 U U 0.76 0.76 9.62 U U 4.81 4.81 9.62 U U
not reported 0.618 0.618 9.8 < U 4.9 4.9 9.8 < U 4.9 4.9 9.8 < U
not reported 0.612 0.612 9.71 < U 4.85 4.85 9.71 < U 4.85 4.85 9.71 < U
not reported 0.624 0.624 9.9 < U 4.95 4.95 9.9 < U 4.95 4.95 9.9 < U
not reported 0.618 0.618 9.8 < U 4.9 4.9 9.8 < U 4.9 4.9 9.8 < U
not reported 0.624 0.624 9.9 U U 4.95 4.95 9.9 U U 4.95 4.95 9.9 U U
not reported 0.63 0.63 10 U U 5 5 10 U U 5 5 10 U U
not reported 0.594 0.594 9.43 U U 4.72 4.72 9.43 U U 4.72 4.72 9.43 U U
not reported 0.594 0.594 9.43 U U 4.72 4.72 9.43 U U 4.72 4.72 9.43 U U
not reported 0.612 0.612 9.71 U U 0.767 0.767 9.71 U U 4.85 4.85 9.71 U U
not reported 0.612 0.612 9.71 U U 0.767 0.767 9.71 U U 4.85 4.85 9.71 U U

Naphthalene
µg/L

91-20-3

Nitrobenzene
µg/L

98-95-3

n-Nitrosodiethylamine
µg/L

55-18-5

n-Nitrosodimethylamine
µg/L

62-75-9
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
1.04 1.04 9.71 < U 0.728 0.728 9.71 < U not reported 1.17 1.17 9.71 < U
1.04 1.04 9.71 < U 0.728 0.728 9.71 < U not reported 1.17 1.17 9.71 < U
1.06 1.06 9.9 U U 0.743 0.743 9.9 U U not reported 1.19 1.19 9.9 U U
1.01 1.01 9.43 U U 0.708 0.708 9.43 U U not reported 1.13 1.13 9.43 U U
1.03 1.03 9.62 U U 0.721 0.721 9.62 U U not reported 1.15 1.15 9.62 U U
1.05 1.05 9.8 < U 0.735 0.735 9.8 < U not reported 1.18 1.18 9.8 < U
1.04 1.04 9.71 < U 0.728 0.728 9.71 < U not reported 1.17 1.17 9.71 < U
1.06 1.06 9.9 < U 0.743 0.743 9.9 < U not reported 1.19 1.19 9.9 < U
1.05 1.05 9.8 < U 0.735 0.735 9.8 < U not reported 1.18 1.18 9.8 < U
1.06 1.06 9.9 U U 0.743 0.743 9.9 U U not reported 1.19 1.19 9.9 U U
1.07 1.07 10 U U 0.75 0.75 10 U U not reported 1.2 1.2 10 U U
1.01 1.01 9.43 U U 0.708 0.708 9.43 U U not reported 1.13 1.13 9.43 U U
1.01 1.01 9.43 U U 0.708 0.708 9.43 U U not reported 1.13 1.13 9.43 U U
1.04 1.04 9.71 U U 0.728 0.728 9.71 U U not reported 1.17 1.17 9.71 U U
1.04 1.04 9.71 U U 0.728 0.728 9.71 U U not reported 1.17 1.17 9.71 U U

n-Nitrosodi-n-butylamine
µg/L

924-16-3

n-Nitroso-di-n-propylamine
µg/L

621-64-7

n-Nitrosodiphenylamine
µg/L

86-30-6

Pentachlorobenzene
µg/L

608-93-5
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
1.92 1.92 9.71 < U 4.85 4.85 9.71 < U 1.72 1.72 9.71 < U 0.485 0.485 0.971 < U
1.92 1.92 9.71 < U 4.85 4.85 9.71 < U 1.72 1.72 9.71 < U 0.485 0.485 0.971 < U
1.96 1.96 9.9 U U 4.95 4.95 9.9 U U 1.75 1.75 9.9 U U 0.495 0.495 0.99 U U
1.87 1.87 9.43 U U 4.72 4.72 9.43 U U 1.67 1.67 9.43 U U 0.472 0.472 0.943 U U
1.9 1.9 9.62 U U 4.81 4.81 9.62 U U 1.7 1.7 9.62 U U 0.481 0.481 0.962 U U

1.94 1.94 9.8 < U 4.9 4.9 9.8 < U 1.74 1.74 9.8 < U 0.49 0.49 0.98 < U
1.92 1.92 9.71 < U 4.85 4.85 9.71 < U 1.72 1.72 9.71 < U 0.485 0.485 0.971 < U
1.96 1.96 9.9 < U 4.95 4.95 9.9 < U 1.75 1.75 9.9 < U 0.495 0.495 0.99 < U
1.94 1.94 9.8 < U 4.9 4.9 9.8 < U 1.74 1.74 9.8 < U 0.49 0.49 0.98 < U
1.96 1.96 9.9 U U 4.95 4.95 9.9 U U 1.75 1.75 9.9 U U 0.495 0.495 0.99 U U
1.98 1.98 10 U U 5 5 10 U U 1.77 1.77 10 U U 0.5 0.5 1 U U
1.87 1.87 9.43 U U 4.72 4.72 9.43 U U 1.67 1.67 9.43 U U 0.472 0.472 0.943 U U
1.87 1.87 9.43 U U 4.72 4.72 9.43 U U 1.67 1.67 9.43 U U 0.472 0.472 0.943 U U
1.92 1.92 9.71 U U 4.85 4.85 9.71 U U 1.72 1.72 9.71 U U 0.485 0.485 0.971 U U
1.92 1.92 9.71 U U 4.85 4.85 9.71 U U 1.72 1.72 9.71 U U 0.485 0.485 0.971 U U

Pentachloronitrobenzene
µg/L

82-68-8

Pentachlorophenol
µg/L

87-86-5

Phenacetin
µg/L

62-44-2

Phenanthrene
µg/L

85-01-8
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type
133 PW-MW-133D-030618 18-Jun-03 REG
133 PW-MW-133D-030819 19-Aug-03 REG
133 PW-MW-133-031203 3-Dec-03 REG
133 PW-MW-133-040330 30-Mar-04 REG
133 PW-MW-133-040714 14-Jul-04 REG
134 PW-MW-134DD-030618 18-Jun-03 REG
134 PW-MW-134QCDD-030618 18-Jun-03 FD
134 PW-MW-134DD-030819 19-Aug-03 REG
134 PW-MW-134QCDD-030819 19-Aug-03 FD
134 PW-MW-134-031203 3-Dec-03 REG
134 PW-MW-134QC-031203 3-Dec-03 FD
134 134QC-040330-FD 30-Mar-04 FD
134 PW-MW-134-040330 30-Mar-04 REG
134 PW-MW-134-040714 14-Jul-04 REG
134 PW-MW-134-040714-FD 14-Jul-04 FD

Footnotes are shown on last page.

Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
0.291 0.291 9.71 < U 0.485 0.485 0.971 < U 4.85 4.85 9.71 < U
0.291 0.291 9.71 < U 0.485 0.485 0.971 < U 4.85 4.85 9.71 < U
0.297 0.297 9.9 U U 0.495 0.495 0.99 U U 4.95 4.95 9.9 U U
0.283 0.283 9.43 U U 0.472 0.472 0.943 U U 4.72 4.72 9.43 U U
0.288 0.288 9.62 U U 0.481 0.481 0.962 U U 4.81 4.81 9.62 U U
0.294 0.294 9.8 < U 0.49 0.49 0.98 < U 4.9 4.9 9.8 < U
0.291 0.291 9.71 < U 0.485 0.485 0.971 < U 4.85 4.85 9.71 < U
0.297 0.297 9.9 < U 0.495 0.495 0.99 < U 4.95 4.95 9.9 < U
0.294 0.294 9.8 < U 0.49 0.49 0.98 < U 4.9 4.9 9.8 < U
0.297 0.297 9.9 U U 0.495 0.495 0.99 U U 4.95 4.95 9.9 U U

0.3 0.3 10 U U 0.5 0.5 1 U U 5 5 10 U U
0.283 0.283 9.43 U U 0.472 0.472 0.943 U U 4.72 4.72 9.43 U U
0.283 0.283 9.43 U U 0.472 0.472 0.943 U U 4.72 4.72 9.43 U U
0.291 0.291 9.71 U U 0.485 0.485 0.971 U U 4.85 4.85 9.71 U U
0.291 0.291 9.71 U U 0.485 0.485 0.971 U U 4.85 4.85 9.71 U U

Pyridine
µg/L

110-86-1

Phenol
µg/L

108-95-2

Pyrene
µg/L

129-00-0
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

Parameter
Units
CAS Number

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG 0.291 0.291 9.71 < U 0.485 0.485 0.971 < U 4.85 4.85 9.71 < U
133 PW-MW-133D-030819 19-Aug-03 REG 0.291 0.291 9.71 < U 0.485 0.485 0.971 < U 4.85 4.85 9.71 < U
133 PW-MW-133-031203 3-Dec-03 REG 0.297 0.297 9.9 U U 0.495 0.495 0.99 U U 4.95 4.95 9.9 U U
133 PW-MW-133-040330 30-Mar-04 REG 0.283 0.283 9.43 U U 0.472 0.472 0.943 U U 4.72 4.72 9.43 U U
133 PW-MW-133-040714 14-Jul-04 REG 0.288 0.288 9.62 U U 0.481 0.481 0.962 U U 4.81 4.81 9.62 U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.294 0.294 9.8 < U 0.49 0.49 0.98 < U 4.9 4.9 9.8 < U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.291 0.291 9.71 < U 0.485 0.485 0.971 < U 4.85 4.85 9.71 < U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.297 0.297 9.9 < U 0.495 0.495 0.99 < U 4.95 4.95 9.9 < U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.294 0.294 9.8 < U 0.49 0.49 0.98 < U 4.9 4.9 9.8 < U
134 PW-MW-134-031203 3-Dec-03 REG 0.297 0.297 9.9 U U 0.495 0.495 0.99 U U 4.95 4.95 9.9 U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.3 0.3 10 U U 0.5 0.5 1 U U 5 5 10 U U
134 134QC-040330-FD 30-Mar-04 FD 0.283 0.283 9.43 U U 0.472 0.472 0.943 U U 4.72 4.72 9.43 U U
134 PW-MW-134-040330 30-Mar-04 REG 0.283 0.283 9.43 U U 0.472 0.472 0.943 U U 4.72 4.72 9.43 U U
134 PW-MW-134-040714 14-Jul-04 REG 0.291 0.291 9.71 U U 0.485 0.485 0.971 U U 4.85 4.85 9.71 U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.291 0.291 9.71 U U 0.485 0.485 0.971 U U 4.85 4.85 9.71 U U

Notes and Abbreviations:
Shading indicates background metal
< - chemical concentration is less than amount reported

B chemical detected in laboratory blank
CAS chemical abstracts service
FD field duplicate
J estimated concentration
LQ data qualifier reported by laboratory
L value contains low bias
MDL analytical method detection limit reported by laboratory
REG regular sample
Rlimit analytical reporting limit reported by laboratory
SVOC semivolatile organic compound
U undetected concentration
UJ undetected concentration
UJL undetected concentration
ug/L micrograms per liter
VOC volatile organic compound
VQ data qualifier applied during data validation with same meanings as LQ

108-95-2 129-00-0 110-86-1

Phenol Pyrene Pyridine
µg/L µg/L µg/L
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-4
Detection of Chemicals Not Related to Background in

Groundwater from Shallow Wells

Shaw Environmental, Inc.

Chemical Name
CAS No. 39018
Units = µg/L

Location Sample Date Type Detected J-Qualified MCL Detected J-Qualified MCL Detected J-Qualified MCL Detected J-Qualified MCL Detected J-Qualified MCL Detected J-Qualified MCL Detected J-Qualified MCL
110 PW-MW-110-031203 12/03/2003 REG
110 PW-MW-110-040331 03/31/2004 REG
110 PW-MW-110-040715 07/15/2004 REG 9.57 NE 0.774 NE 1.3 NE
110 PW-MW-110-040915 09/15/2004 REG
110 PW-MW-110-041216 12/16/2004 REG
111 PW-MW-111-031204 12/04/2003 REG 1.36 NE
111 PW-MW-111-040331 03/31/2004 REG
111 PW-MW-111-040715 07/15/2004 REG 10 10,000 0.521 NE 1.21 NE
111 PW-MW-111-041216 12/16/2004 REG
112 PW-MW-112-031204 12/04/2003 REG
112 PW-MW-112-040330 03/30/2004 REG
112 PW-MW-112-040714 07/14/2004 REG 10.3 NE 0.948 NE 3.29 5
112 PW-MW-112-040915 09/15/2004 REG
112 PW-MW-112-041216 12/16/2004 REG
Notes and Abbreviations:
CAS             chemical abstracts service
J-Qualified   estimated concentration
MCL             Maximum Contaminant Level established by the Safe Drinking Water Act
NE                not established

m-Nitrotoluene
99-08-0195-50-1

Nitrate/NitriteAcetone
75-09-2 84-74-2

Methylene chloride di-n-Butyl phthalate
74-87-3

Chloromethane
88-72-2

o-Nitrotoluene
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-1
Summary Statistics for Perimeter Well Groundwater Data - Unfiltered Samplesa

Shaw Environmental, Inc.

Range of Values, µg/L
Detection Percent Detected Concentrations Reporting Limits Statistical Mean Median 95% UCL 95% UTL

Chemical Frequency Detections Minimum - Maximum Minimum - Maximum Distribution b µg/L µg/L µg/L c µg/L d
Total Metals
Aluminum 12 / 13 92 98.9 - 1990 100 - 2000 L 4.53E+02 2.72E+02 7.16E+02 2.68E+03
Antimony 3 / 13 23 2.79 - 11.5 10 - 10 NP 5.49E+00 5.08E+00 6.65E+00 1.15E+01
Arsenic e,f 1 / 13 8 0.167 - 0.167 5 - 100 NP 2.08E+00 2.24E+00 2.24E+00 1.67E-01
Barium 13 / 13 100 14.5 - 128 5 - 5 NP 4.05E+01 2.56E+01 6.07E+01 1.28E+02
Beryllium 6 / 13 46 0.202 - 0.851 5 - 5 NP 2.88E-01 1.58E-01 3.97E-01 8.51E-01
Cadmium 8 / 13 62 0.368 - 2.29 2 - 2 NP 6.39E-01 4.49E-01 8.67E-01 2.29E+00
Calcium 13 / 13 100 2980 - 302000 100 - 100 NP 1.68E+05 2.05E+05 2.04E+05 3.02E+05
Chromium 9 / 13 69 0.634 - 8.09 5 - 5 L 1.98E+00 9.69E-01 3.25E+00 1.58E+01
Cobalt 13 / 13 100 1.26 - 32.1 5 - 5 L 1.28E+01 7.43E+00 1.92E+01 1.51E+02
Copper 5 / 13 38 1.26 - 3.22 5 - 5 NP 1.55E+00 1.39E+00 1.83E+00 3.22E+00
Iron 13 / 13 100 147 - 2310 100 - 2000 L 7.00E+02 5.56E+02 8.87E+02 4.01E+03
Magnesium 13 / 13 100 3000 - 331000 100 - 100 N 1.64E+05 1.41E+05 2.19E+05 4.62E+05
Manganese 13 / 13 100 67.7 - 5570 10 - 10 N 2.90E+03 3.35E+03 3.81E+03 7.82E+03
Mercury 1 / 13 8 0.0793 - 0.0793 0.2 - 0.2 NP 4.97E-02 4.72E-02 5.21E-02 7.93E-02
Nickel 13 / 13 100 4.84 - 92 5 - 5 L 3.05E+01 2.66E+01 3.95E+01 2.11E+02
Potassium 13 / 13 100 128 - 2740 100 - 2000 NP 1.71E+03 2.04E+03 2.19E+03 2.74E+03
Selenium e 6 / 13 46 13.6 - 46.1 5 - 100 NP 1.33E+01 2.81E+00 2.01E+01 4.61E+01
Silver 4 / 13 31 0.901 - 1.91 5 - 5 NP 9.94E-01 8.35E-01 1.21E+00 1.91E+00
Strontium 13 / 13 100 101 - 7330 5 - 5 NP 4.26E+03 5.18E+03 5.17E+03 7.33E+03
Vanadium 7 / 13 54 0.86 - 3.99 5 - 5 NP 1.13E+00 8.60E-01 1.66E+00 3.99E+00
Zinc 11 / 13 85 3.61 - 22.9 5 - 5 N 1.09E+01 1.16E+01 1.44E+01 3.02E+01
Anions
Chloride 13 / 13 100 2070 - 1930000 200 - 20000 N 9.74E+05 1.03E+06 1.28E+06 2.64E+06
Nitrate / Nitrite e 1 / 13 8 10 - 10 20 - 250 NP 6.77E+00 1.00E+01 8.38E+00 1.00E+01
Sulfate 13 / 13 100 18400 - 2400000 400 - 40000 N 1.06E+06 1.01E+06 1.43E+06 3.06E+06

Notes and Abbreviations:
a  Groundwater samples were not filtered before analysis.
b L = Lognormal distribution; N = Normal distribution; NP = Nonparametric distribution for those samples that fail normal and lognormal distribution.
c 95% Upper confidence limit (UCL) calculated for chemicals with lognormal, normal, or nonparametric statistical distribution.  
  UCLs for lognormal and nonparametric distributions are calculated using bootstrapping (2000 replications); UCLs for normal distribution are calculated using the Student's T-test.
d 95% Upper tolerance limit (UTL) calculated using EPA, 1989, Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Interim Final Guidance, 
  Office of Solid Waste Management, Washington, DC, April.  If greater than 15% of the data are nondetects, or if the data distribution is undefined, 
  the maximum detected concentration is used as the UTL. 
e  Samples analyzed for arsenic, selenium, and nitrate/nitrite had dilution factors greater than the dilution factor of the maximum detected concentration (MDC), which would cause the 95% UCL 

   to exceed the MDC.  Therefore,  the 95% UCL was calculated using the lowest method detection limit of nondiluted samples as the surrogate value for the nondetected 
   diluted samples. The mean, median, UCL, and UTL represent those of the revised dataset.
f  The mean, median, and UCL are higher than the MDC for arsenic because the undiluted method detection limit used as the surrogate value for the 

   12 nondetect samples (2.24 µg/L; see footnote "e") is higher than the MDC (0.167 µg/L).

µg/L    microgram per liter
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-2
Summary Statistics for Perimeter Well Groundwater Data - Filtered Samplesa

Shaw Environmental, Inc.

Range of Values, µg/L
Detection Percent Detected Concentrations Reporting Limits Statistical Mean Median 95% UCL 95% UTL

Chemical Frequency Detections Minimum - Maximum Minimum - Maximum Distribution b µg/L µg/L µg/L c µg/L d
Dissolved Metals
Aluminum 12 / 13 92 40.4 - 821 100 - 2000 L 2.32E+02 1.17E+02 3.72E+02 1.86E+03
Antimony 8 / 13 62 3.55 - 10.5 10 - 10 N 6.74E+00 6.84E+00 7.75E+00 1.22E+01
Arsenic 3 / 13 23 0.685 - 62.1 5 - 100 L 1.64E+01 1.12E+01 2.90E+01 3.42E+02
Barium 13 / 13 100 13.4 - 120 5 - 5 NP 3.88E+01 2.64E+01 5.04E+01 1.20E+02
Beryllium 4 / 13 31 0.26 - 0.813 5 - 5 NP 2.58E-01 1.58E-01 3.66E-01 8.13E-01
Cadmium 10 / 13 77 0.32 - 5.1 2 - 2 NP 9.32E-01 4.39E-01 1.62E+00 5.10E+00
Calcium 13 / 13 100 2950 - 301000 100 - 100 NP 1.68E+05 2.05E+05 2.03E+05 3.01E+05
Chromium 10 / 13 77 0.599 - 4.02 5 - 5 L 1.17E+00 8.04E-01 1.71E+00 5.12E+00
Cobalt 12 / 13 92 1.79 - 29.9 5 - 5 L 1.21E+01 5.97E+00 1.81E+01 1.87E+02
Copper 6 / 13 46 1.46 - 2.39 5 - 5 NP 1.59E+00 1.39E+00 1.76E+00 2.39E+00
Iron 11 / 13 85 25 - 1010 100 - 2000 L 3.26E+02 2.23E+02 5.13E+02 4.23E+03
Lead e 1 / 13 8 2.4 - 2.4 4 - 100 NP 1.77E+00 1.72E+00 1.82E+00 2.40E+00
Magnesium 13 / 13 100 2710 - 330000 100 - 100 N 1.63E+05 1.45E+05 2.18E+05 4.59E+05
Manganese 13 / 13 100 64 - 5860 10 - 10 N 2.87E+03 2.93E+03 3.79E+03 7.84E+03
Nickel 13 / 13 100 4.68 - 93 5 - 5 L 3.05E+01 2.48E+01 3.72E+01 2.29E+02
Potassium 13 / 13 100 120 - 2980 100 - 2000 NP 1.70E+03 2.20E+03 2.09E+03 2.98E+03
Selenium 9 / 13 69 2.86 - 58.7 5 - 100 N 1.93E+01 2.24E+01 2.75E+01 6.35E+01
Silver 3 / 13 23 0.984 - 1.92 5 - 5 NP 9.56E-01 8.35E-01 1.11E+00 1.92E+00
Strontium 13 / 13 100 97.6 - 7200 5 - 5 NP 4.31E+03 5.23E+03 5.25E+03 7.20E+03
Vanadium 5 / 13 38 0.84 - 1.16 5 - 5 NP 7.55E-01 6.06E-01 8.51E-01 1.16E+00
Zinc 12 / 13 92 5.67 - 54.3 5 - 5 N 2.02E+01 1.84E+01 2.74E+01 5.92E+01

Notes and Abbreviations:
a  Groundwater samples were filtered for analysis of dissolved concentrations.
b L = Lognormal distribution; N = Normal distribution; NP = Nonparametric distribution for those samples that fail normal and lognormal distribution.
c 95% Upper confidence limit (UCL) calculated for chemicals with lognormal, normal, or nonparametric statistical distribution.  
  UCLs for lognormal and nonparametric distributions are calculated using bootstrapping (2000 replications); UCLs for normal distribution are calculated using the Student's T-test.
d 95% Upper tolerance limit (UTL) calculated using EPA, 1989, Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Interim Final Guidance, 
  Office of Solid Waste Management, Washington, DC, April.  If greater than 15% of the data are nondetects, or if the data distribution is undefined, 
  the maximum detected concentration is used as the UTL. 
e  Samples analyzed for lead had dilution factors greater than the dilution factor of the maximum detected concentration (MDC), which would cause the 95% UCL 
   to exceed the MDC.  Therefore,  the 95% UCL was calculated using the lowest method detection limit of nondiluted samples as the surrogate value for the nondetected 
   diluted samples. The mean, median, UCL, and UTL represent those of the revised dataset.

µg/L    micrograms per liter
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-3
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Unfiltered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Aluminum (Undissolved) Antimony (Undissolved) Arsenic (Undissolved) Barium (Undissolved)
Concentration Concentration Concentration Concentration

(µg/L) (µg/L) (µg/L) (µg/L)
Results 147 5.08 2.24 128

1990 5.08 2.24 95
769 5.08 2.24 92.4
652 5.08 2.24 29.7
459 5.08 2.24 27.1
324 5.08 2.24 26.9
323 5.08 2.24 25.6
272 5.08 2.24 25.5
252 5.08 2.24 16.3
243 5.08 2.24 16
195 11.5 2.24 15.4
159 6.27 2.24 14.6
98.9 2.79 0.167 14.5

Distribution Type Lognormal Nonparametric Nonparametric Nonparametric
Sample size 13 13 13 13
Median (µg/L) 2.72E+02 5.08E+00 2.24E+00 2.56E+01
95% UCL (µg/L)- Bootstrapping b 7.16E+02 6.65E+00 2.24E+00 6.07E+01
95% UCL (µg/L)- T-test c NA NA NA NA
95% UTL (µg/L) d 2.68E+03 Nonparametric distribution; use MDL Nonparametric distribution; use MDL Nonparametric distribution; use MDC
Maximum detected concentration (µg/L) e 1.99E+03 5.08E+00 2.24E+00 1.28E+02
See footnotes at end of table.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-3
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Unfiltered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Results

Distribution Type
Sample size
Median (µg/L)
95% UCL (µg/L)- Bootstrapping b

95% UCL (µg/L)- T-test c

95% UTL (µg/L) d

Maximum detected concentration (µg/L) e

See footnotes at end of table.

Beryllium (Undissolved) Cadmium (Undissolved) Calcium (Undissolved) Chromium (Undissolved)
Concentration Concentration Concentration Concentration

(µg/L) (µg/L) (µg/L) (µg/L)
0.158 0.313 302000 0.503
0.158 0.313 233000 0.503
0.158 0.313 223000 0.503
0.158 0.313 221000 0.503
0.158 0.313 210000 8.09
0.158 2.29 209000 3.94
0.158 1.41 205000 3.94
0.851 0.642 191000 2.68
0.584 0.622 190000 1.34
0.426 0.502 186000 1.34
0.322 0.46 4970 0.969
0.258 0.449 3710 0.738
0.202 0.368 2980 0.634

Nonparametric Nonparametric Nonparametric Lognormal
13 13 13 13

1.58E-01 4.49E-01 2.05E+05 9.69E-01
3.97E-01 8.67E-01 2.04E+05 3.25E+00

NA NA NA NA
Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC 1.58E+01

8.51E-01 2.29E+00 3.02E+05 8.09E+00
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-3
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Unfiltered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Results

Distribution Type
Sample size
Median (µg/L)
95% UCL (µg/L)- Bootstrapping b

95% UCL (µg/L)- T-test c

95% UTL (µg/L) d

Maximum detected concentration (µg/L) e

See footnotes at end of table.

Cobalt (Undissolved) Copper (Undissolved) Iron (Undissolved) Magnesium (Undissolved)
Concentration Concentration Concentration Concentration

(µg/L) (µg/L) (µg/L) (µg/L)
32.1 1.39 2310 331000
30 1.39 1230 292000

29.1 1.39 952 263000
27.7 1.39 938 252000
12.1 1.39 586 234000
7.59 1.39 561 210000
7.43 1.39 556 141000
6.45 1.39 523 137000
4.09 3.22 467 130000
3.58 1.63 375 128000
2.86 1.46 240 4600
1.79 1.41 214 3340
1.26 1.26 147 3000

Lognormal Nonparametric Lognormal Normal
13 13 13 13

7.43E+00 1.39E+00 5.56E+02 1.41E+05
1.92E+01 1.83E+00 8.87E+02 NA

NA NA NA 2.19E+05
1.51E+02 Nonparametric distribution; use MDC 4.01E+03 4.62E+05
3.21E+01 3.22E+00 2.31E+03 3.31E+05
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-3
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Unfiltered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Results

Distribution Type
Sample size
Median (µg/L)
95% UCL (µg/L)- Bootstrapping b

95% UCL (µg/L)- T-test c

95% UTL (µg/L) d

Maximum detected concentration (µg/L) e

See footnotes at end of table.

Manganese (Undissolved) Mercury (Undissolved) Nickel (Undissolved) Potassium (Undissolved)
Concentration Concentration Concentration Concentration

(µg/L) (µg/L) (µg/L) (µg/L)
5570 0.0472 92 2740
4750 0.0472 70.9 2710
4540 0.0472 33.1 2670
4220 0.0472 28.5 2470
4050 0.0472 27 2350
3460 0.0472 26.8 2260
3350 0.0472 26.6 2040
2910 0.0472 25.1 1840
2320 0.0472 24.4 1790
2160 0.0472 21.3 517
171 0.0472 8.45 419
145 0.0472 6.86 250
67.7 0.0793 4.84 128

Normal Nonparametric Lognormal Nonparametric
13 13 13 13

3.35E+03 4.72E-02 2.66E+01 2.04E+03
NA 5.21E-02 3.95E+01 2.19E+03

3.81E+03 NA NA NA
7.82E+03 Nonparametric distribution; use MDC 2.11E+02 Nonparametric distribution; use MDC
5.57E+03 7.93E-02 9.20E+01 2.74E+03
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-3
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Unfiltered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Results

Distribution Type
Sample size
Median (µg/L)
95% UCL (µg/L)- Bootstrapping b

95% UCL (µg/L)- T-test c

95% UTL (µg/L) d

Maximum detected concentration (µg/L) e

See footnotes at end of table.

Selenium (Undissolved) ( Silver (Undissolved) Strontium (Undissolved) Vanadium (Undissolved)
Concentration Concentration Concentration Concentration

(µg/L) o (µg/L) (µg/L) (µg/L)
2.81 0.835 7330 0.606
2.81 0.835 5980 0.606
2.81 0.835 5960 0.606
2.81 0.835 5600 0.606
2.81 0.835 5580 0.606
2.81 0.835 5190 0.606
2.81 0.835 5180 3.99
46.1 0.835 4960 1.6
27.3 0.835 4890 1.21
23.6 1.91 4390 1.15
21.8 1.53 143 1.1
20.4 1.06 115 1.1
13.6 0.901 101 0.86

Nonparametric Nonparametric Nonparametric Nonparametric
13 13 13 13

2.81E+00 8.35E-01 5.18E+03 8.60E-01
2.01E+01 1.21E+00 5.17E+03 1.66E+00

NA NA NA NA
Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC

4.61E+01 1.91E+00 7.33E+03 3.99E+00
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-3
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Unfiltered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Results

Distribution Type
Sample size
Median (µg/L)
95% UCL (µg/L)- Bootstrapping b

95% UCL (µg/L)- T-test c

95% UTL (µg/L) d

Maximum detected concentration (µg/L) e

See footnotes at end of table.

Zinc (Undissolved) Chloride Nitrate / Nitrite Sulfate
Concentration Concentration Concentration Concentration

(µg/L) (µg/L) (µg/L) (µg/L)
0.883 1930000 3 2400000
0.883 1640000 10 1880000
22.9 1560000 10 1690000
20.1 1330000 3 1620000
18.9 1160000 3 1530000
14.6 1070000 10 1040000
14.1 1030000 3 1010000
12.4 999000 10 873000
11.6 986000 10 854000
9.83 933000 10 783000
6.63 10200 3 30300
4.73 5910 3 26600
3.61 2070 10 18400

Normal Normal Nonparametric Normal
13 13 13 13

1.16E+01 1.03E+06 1.00E+01 1.01E+06
NA NA 8.38E+00 NA

1.44E+01 1.28E+06 NA 1.43E+06
3.02E+01 2.64E+06 Nonparametric distribution; use MDC 3.06E+06
2.29E+01 1.93E+06 1.00E+01 2.40E+06
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-3
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Unfiltered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Results

Distribution Type
Sample size
Median (µg/L)
95% UCL (µg/L)- Bootstrapping b

95% UCL (µg/L)- T-test c

95% UTL (µg/L) d

Maximum detected concentration (µg/L) e

See footnotes at end of table.

m-Nitrotoluene o-Nitrotoluene di-n-Butyl phthalate Acetone
Concentration Concentration Concentration Concentration

(µg/L) (µg/L) (µg/L) (µg/L)
0.064 0.064 1 2.29
0.325 0.162 0.952 2.29
0.325 0.162 0.962 2.29
0.325 0.162 0.98 2.29
0.325 0.064 0.943 2.29
0.064 0.162 0.971 2.29
0.325 0.162 0.98 2.29
0.325 0.162 0.943 2.29
0.064 0.064 0.962 2.29
0.325 0.162 0.935 2.29
0.325 0.162 1.36 2.29
0.325 0.162 2.29
0.325 0.162 10.3
0.521 0.774 9.57

Nonparametric Nonparametric Nonparametric Nonparametric
14 14 11 14

3.25E-01 1.62E-01 9.62E-01 2.29E+00
3.20E-01 2.28E-01 1.04E+00 4.53E+00

NA NA NA NA
Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC

5.21E-01 7.74E-01 1.36E+00 1.03E+01
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-3
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Unfiltered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Chloromethane Methylene chloride
Concentration Concentration

(µg/L) (µg/L)
Results 0.5 1.9

0.5 1.9
0.5 1.9
0.5 1.9
0.5 1.9
0.5 1.9
0.5 1.9
0.5 1.9
0.5 1.9
0.5 1.9
0.5 1.9
1.3 1.9
1.21 1.9

0.948 3.29

Distribution Type Nonparametric Nonparametric
Sample size 14 14
Median (µg/L) 5.00E-01 1.90E+00
95% UCL (µg/L)- Bootstrapping b 7.98E-01 2.10E+00
95% UCL (µg/L)- T-test c NA NA
95% UTL (µg/L) d Nonparametric distribution; use MDC Nonparametric distribution; use MDC
Maximum detected concentration (µg/L) e 1.30E+00 3.29E+00

Notes and Abbreviations:
a Groundwater includes all undissolved groundwater samples from perimeter wells.
b 95% upper confidence limit determined using bootstrapping (2000 replications).
c 95% upper confidence limit determined using the Student's T method.  This UCL calculation is only performed for data with normal distributions.
d A UTL with 79% coverage (13 samples) at 95% confidence is calculated for normally or lognormally distributed data with 15% or fewer nondetects.  

    If greater than 15% of the data are nondetects, or if the data distribution is undefined, the maximum detected concentration is used as the UTL.  
    A nonparametric data set with 13 samples has 79.4% coverage with 95% confidence, and a data set with 11 samples has 76% coverage with 95% confidence. 
e The value presented is the highest quantified detection for the chemical.  For antimony and arsenic, a concentration was reported as detected below the MDL, and the MDL is shown as the UTL.

MDC      maximum detected concentration

MDL       method detection limit
NA          not applicable
UCL        upper confidence limit
UTL        upper tolerance limit
µg/L       micrograms per liter
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-4
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Filtered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Aluminum (Dissolved) Antimony (Dissolved) Arsenic (Dissolved) Barium (Dissolved) Beryllium (Dissolved)
Concentration Concentration Concentration Concentration Concentration

(µg/L) (µg/L) (µg/L) (µg/L) (µg/L)
Results 294 5.08 22.4 120 0.158

821 5.08 22.4 85 0.158
568 5.08 2.24 82.8 0.158
299 5.08 2.24 30.6 0.158
252 5.08 2.24 28 0.158
221 10.5 2.24 27.5 0.158
117 8.95 11.2 26.4 0.158
110 8.43 11.2 26.3 0.158
98.8 8.16 22.4 17.8 0.158
85.7 8.03 2.24 16.2 0.813
57 7.73 62.1 15.8 0.496

52.9 6.84 49 14 0.357
40.4 3.55 0.685 13.4 0.26

Distribution Type Lognormal Normal Lognormal Nonparametric Nonparametric
Sample size 13 13 13 13 13
Median (µg/L) 1.17E+02 6.84E+00 1.12E+01 2.64E+01 1.58E-01
95% UCL (µg/L)- Bootstrapping b 3.72E+02 NA 2.90E+01 5.04E+01 3.66E-01
95% UCL (µg/L)- T-test c NA 7.75E+00 NA NA NA
79%, 95% UTL (µg/L) d 1.86E+03 1.22E+01 3.42E+02 Nonparametric distribution; use MDC Nonparametric distribution; use MDC
Maximum detected concentration (µg/L) e 8.21E+02 1.05E+01 6.21E+01 1.20E+02 8.13E-01
See footnotes at end of table.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-4
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Filtered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Results

Distribution Type
Sample size
Median (µg/L)
95% UCL (µg/L)- Bootstrapping b

95% UCL (µg/L)- T-test c

79%, 95% UTL (µg/L) d

Maximum detected concentration (µg/L) e

See footnotes at end of table.

Cadmium (Dissolved) Calcium (Dissolved) Chromium (Dissolved) Cobalt (Dissolved)
Concentration Concentration Concentration Concentration

(µg/L) (µg/L) (µg/L) (µg/L)
0.313 301000 0.503 0.541
0.313 230000 0.503 29.9
0.313 226000 0.503 29.8

5.1 224000 4.02 28.4
1.59 212000 1.99 26.7
1.35 207000 1.55 12.3
0.605 205000 1.38 6.4
0.525 193000 1.17 5.97
0.479 190000 0.941 5.95
0.439 187000 0.804 3.78
0.423 5020 0.658 3.77
0.352 3890 0.632 2.58
0.32 2950 0.599 1.79

Nonparametric Nonparametric Lognormal Lognormal
13 13 13 13

4.39E-01 2.05E+05 8.04E-01 5.97E+00
1.62E+00 2.03E+05 1.71E+00 1.81E+01

NA NA NA NA
Nonparametric distribution; use MDC Nonparametric distribution; use MDC 5.12E+00 1.87E+02

5.10E+00 3.01E+05 4.02E+00 2.99E+01
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-4
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Filtered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Results

Distribution Type
Sample size
Median (µg/L)
95% UCL (µg/L)- Bootstrapping b

95% UCL (µg/L)- T-test c

79%, 95% UTL (µg/L) d

Maximum detected concentration (µg/L) e

See footnotes at end of table.

Copper (Dissolved) Iron (Dissolved) Lead (Dissolved) Magnesium (Dissolved)
Concentration Concentration Concentration Concentration

(µg/L) (µg/L) (µg/L) (µg/L)
1.39 252 1.72 330000
1.39 126 1.72 295000
1.39 1010 1.72 270000
1.39 968 1.72 237000
1.39 787 1.72 227000
1.39 279 1.72 206000
1.39 232 1.72 145000
2.39 223 1.72 134000
1.98 125 1.72 133000
1.86 116 1.72 130000
1.8 56.5 1.72 4600
1.5 37.2 1.72 3210

1.46 25 2.4 2710

Nonparametric Lognormal Nonparametric Normal
13 13 13 13

1.39E+00 2.23E+02 1.72E+00 1.45E+05
1.76E+00 5.13E+02 1.82E+00 NA

NA NA NA 2.18E+05
Nonparametric distribution; use MDC 4.23E+03 Nonparametric distribution; use MDC 4.59E+05

2.39E+00 1.01E+03 2.40E+00 3.30E+05
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-4
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Filtered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Results

Distribution Type
Sample size
Median (µg/L)
95% UCL (µg/L)- Bootstrapping b

95% UCL (µg/L)- T-test c

79%, 95% UTL (µg/L) d

Maximum detected concentration (µg/L) e

See footnotes at end of table.

Manganese (Dissolved) Nickel (Dissolved) Potassium (Dissolved) Selenium (Dissolved)
Concentration Concentration Concentration Concentration

(µg/L) (µg/L) (µg/L) (µg/L)
5860 93 2980 2.81
4680 75.3 2660 2.81
4350 31.8 2480 2.81
4220 31.4 2310 28.1
4020 27.1 2230 58.7
3540 26 2230 33.9
2930 24.8 2200 29.6
2910 24.3 2190 23.2
2270 22.1 1860 22.9
2190 21.5 325 22.4
158 8.99 283 15.8
131 5.3 177 4.84
64 4.68 120 2.86

Normal Lognormal Nonparametric Normal
13 13 13 13

2.93E+03 2.48E+01 2.20E+03 2.24E+01
NA 3.72E+01 2.09E+03 NA

3.79E+03 NA NA 2.75E+01
7.84E+03 2.29E+02 Nonparametric distribution; use MDC 6.35E+01
5.86E+03 9.30E+01 2.98E+03 5.87E+01
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-4
Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Filtered Perimeter Well Groundwater Concentrationsa

Shaw Environmental, Inc.

Silver (Dissolved) Strontium (Dissolved) Vanadium (Dissolved) Zinc (Dissolved)
Concentration Concentration Concentration Concentration

(µg/L) (µg/L) (µg/L) (µg/L)
Results 0.835 7200 0.606 0.883

0.835 5950 0.606 54.3
0.835 5920 0.606 38.7
0.835 5900 0.606 30.6
0.835 5750 0.606 22.5
0.835 5350 0.606 22.1
0.835 5230 0.606 21.7
0.835 5210 0.606 18.4
0.835 4820 1.16 16.7
0.835 4360 0.997 15.7
1.92 143 0.985 9.29
1.17 114 0.981 5.97
0.984 97.6 0.84 5.67

Distribution Type Nonparametric Nonparametric Nonparametric Normal
Sample size 13 13 13 13
Median (µg/L) 8.35E-01 5.23E+03 6.06E-01 1.84E+01
95% UCL (µg/L)- Bootstrapping b 1.11E+00 5.25E+03 8.51E-01 NA
95% UCL (µg/L)- T-test c NA NA NA 2.74E+01
79%, 95% UTL (µg/L) d Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC 5.92E+01
Maximum detected concentration (µg/L) e 1.92E+00 7.20E+03 1.16E+00 5.43E+01
Notes and Abbreviations:

A nonparametric data set with 13 samples has 79.4% coverage with 95% confidence.
a Groundwater includes all dissolved groundwater samples from perimeter wells.
b 95% upper confidence limit determined using bootstrapping (2000 replications).
c 95% upper confidence limit determined using the Student's T method.  This UCL calculation is only performed for data with normal distributions.
d A UTL with 79% coverage at 95% confidence is calculated for normally or lognormally distributed data with 15% or fewer nondetects. 

     If greater than 15% of the data are nondetects, or if the data distribution is undefined, the maximum detected concentration is used as the UTL.  
e The value presented is the highest quantified detection for the chemical.

MDC    maximum detected concentration
NA        not applicable
UCL      upper confidence limit
UTL      upper tolerance limit
µg/L     micrograms per liter
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Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

Maximum
Contaminant Detected
Level (MCL) a Concentrations (µg/L) b

Chemical Concentration (µg/L) Minimum - Maximum
Metals
Aluminum NE 98.9 - 1990
Antimony 6 2.79 - 11.5
Arsenic 10 0.167 - 0.167
Barium 2000 14.5 - 128
Beryllium 4 0.202 - 0.851
Cadmium 5 0.368 - 2.29
Calcium NE 2980 - 302000
Chromium (Total) c 100 0.634 - 8.09
Cobalt NE 1.26 - 32.1
Copper 1,300 1.26 - 3.22
Iron NE 147 - 2310
Lead d 15 2.4 - 2.4
Magnesium NE 3000 - 331000
Manganese NE 67.7 - 5570
Mercury 2 0.0793 - 0.0793
Nickel NE 4.84 - 92
Potassium NE 128 - 2740
Selenium 50 13.6 - 46.1
Silver NE 0.901 - 1.91
Strontium NE 101 - 7330
Vanadium NE 0.86 - 3.99
Zinc NE 3.61 - 22.9
Anions
Chloride NE 2070 - 1930000
Nitrate / Nitrite e 1,000 10 - 10
Sulfate NE 18400 - 2400000

a Maximum contaminant level for chemical specified in the Safe Drinking Water Act and available in 
  List of Contaminants and Their MCLs , EPA 816-F-02-013, U. S. Environmental Protection Agency, 
  Washington, DC, July 2002.
b Concentrations detected in unfiltered samples and reported in Table 5-1, unless stated otherwise.
c Total concentration includes both chromium(III) and chromium (VI) species.
d Lead was not detected in unfiltered samples.  Value shown is concentration detected in 
  1 of 13 filtered samples (Table 5-2). 
e Value shown is for nitrite.  The MCL for nitrate ion is 10,000 ug/L.
NE = not established
µg/L = micrograms per liter

Table 5-5
Maximum Contaminant Level (MCL) Concentrations for Background Metals in 

Groundwater from Perimeter Wells
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc. 

 
 
 
 
 
 
 
 
 
 

Figure 1-4 
Perimeter Groundwater Monitoring Well 110 
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc. 

 
 
 
 
 
 
 
 
 
 

Figure 1-5 
Perimeter Groundwater Monitoring Well 111 
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc. 

 
 
 
 
 
 
 
 
 
 

Figure 1-6 
Perimeter Groundwater Monitoring Well 112 
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Reproduced from 
 

Longhorn Army Ammunition Plant, Marshall, Texas, Final Groundwater Background 
Concentration Report, U. S. Army Corps of Engineers, Tulsa District, 

June 1995. 
 

Appendix A contains copies of handwritten reports, which are the best available. 
 

 

00045947



00045948



00045949



00045950



00045951



00045952



00045953



00045954



00045955



00045956



00045957



00045958



00045959



00045960



00045961



00045962



00045963



00045964



00045965



00045966



00045967



00045968



00045969



00045970



00045971



00045972



00045973



00045974



00045975



00045976



00045977



00045978



00045979



00045980



00045981



00045982



 

AAppppeennddiixx  BB    
  

SSttaattiissttiiccaall  AAnnaallyyssiiss  ooff  WWaatteerr  QQuuaalliittyy  PPaarraammeetteerrss  aanndd  IIoonn  
CCoonncceennttrraattiioonnss  

  
  

Appendix B also contains copies of handwritten field data reports, which  
are the best available. 

 

00045983



Final Evaluation of Perimeter Well Data for Use as Groundwater Background  Shaw Environmental, Inc. 
Appendix B 

1.0 Statistical Evaluation of Perimeter Well Groundwater Data 

Groundwater quality measurements and chemical analysis data of samples collected from 
perimeter monitoring wells (MW) MW110, MW111, and MW112 between December 2003 and 
December 2004 were evaluated to describe the groundwater zone located upgradient from 
LHAAP sites and to evaluate use of perimeter well data in risk assessments.  Data used in the 
evaluation (Table B-1) were taken from tables in Sections 2.0 and 3.0 of the main body of the 
report.   

1.1 Groundwater Quality Parameters 
The groundwater quality parameters temperature, pH, conductivity, dissolved oxygen (DO) 
concentration, oxidation-reduction potential (ORP), and turbidity measured in nephelometric 
turbidity units (NTU), indicate properties related to groundwater interactions with metals that are 
of interest to human health and environmental risk assessments. 

The oxidation parameters DO and ORP reflect the conditions of the groundwater that govern 
oxidation-reduction (redox) reactions involving oxygen, O2, such as, Fe(II) oxidation to Fe(III), 
Mn(II) oxidation to Mn(IV), Cr(III) oxidation to Cr(VI), ammonium ion (NH4

+) oxidation (as 
reflected in total nitrate [NO3] and nitrite [NO2

-] concentration in Table B-1), and hydrogen 
sulfide (HS) oxidation to sulfate (SO4

2-).  ORP and DO are complementary properties that reflect 
the redox properties of the groundwater, but they are not redundant.  ORP reflects 
electrochemical oxidation potential of the groundwater and DO reflects concentration of oxygen 
available for oxidizing reactions, or the oxidizing capacity of the medium.   

Conductivity and turbidity are complementary measures of colloid and suspended solids 
formation in groundwater.  Conductivity is a measure of the ability of water to conduct 
electricity, and is expected to be correlated with concentrations of ionic species, such as chloride 
(Cl-), sulfate (SO4

2-), total nitrate and nitrite (NO3
-/NO2

-) and metal ions, and including charged 
colloids or suspended solids.  Turbidity is a relative measure of groundwater turbidity as shown 
by its ability to scatter light, indicating the presence of suspended solids or colloids.  These 
properties relate to the availability of colloidal adsorption sites for metal ions, and the mobility of 
free or adsorbed metals in the medium.   

The pH measurements from the three perimeter wells indicate acidic conditions in this 
groundwater zone.  Correlations between pH, ORP and DO are difficult to predict because 
hydrogen (H+) is either a reactant or a product in various redox reactions.  All correlations are 
based on the H+ concentration as calculated from observed pH values (Table B-1). 
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Appendix B 

Because temperature is transient and is not expected to significantly influence the chemical 
oxidation-reduction processes or formation of suspended solids over the observed range 
(16.44°C to 24.21°C), the groundwater temperature was not evaluated further in this study.   

The above discussion suggests two properties of groundwater that relate to concentrations of 
metals and their oxidation states: (1) its oxidizing or reducing properties that determine the 
oxidation state of metals having more than one oxidation state (e.g., iron [Fe], chromium [Cr], 
mercury [Hg]), and (2) the proportion of metals that might be in colloidal form or adsorbed to 
colloids or suspended solids.  The second property is less important for risk assessment than the 
first because at a low colloid concentration, the dissolved or colloidal state of metals does not 
influence the groundwater’s suitability as drinking water.   

1.2 Selected Metals and Ions 
Anions involved in redox reactions (SO42-, total NO3-/NO2-) and Cl- were selected for 
evaluation (Table B-1), as were metal ions usually associated with water hardness or suspended 
solids (aluminum [Al], calcium [Ca], magnesium [Mg], and potassium [K], and metals involved 
in redox reactions [Fe and manganese (Mn)]).  Because risk assessments for exposure to 
groundwater are based on unfiltered samples, the chemical concentrations used (Table B-1) do 
not distinguish species associated with suspended solids from free ion concentrations, and do not 
indicate oxidation states of redox metals, such as Fe(II) and Fe(III). 

1.3 Correlation Analysis 
The properties of groundwater from the three perimeter wells were evaluated for use in risk 
assessments at LHAAP by evaluating the five water quality parameters (DO, ORP, conductivity, 
turbidity, and pH) to describe the groundwater zone.  The analysis includes evaluation of 
correlations of these properties with concentrations of selected metals and anions related to 
chemical properties of the groundwater (Al, Ca, Mg, K, Fe, Mn, Cl , SO , and total NO /NO ) 
(

-
4

2-
3

-
2

-

Table B-1).   

Because the water quality parameters are closely interrelated, correlation analysis was applied as 
a statistical method to identify important variables in the data and to classify their roles in the 
description of the groundwater zone sampled by the perimeter wells.  Because some of the water 
quality parameters or chemical species concentrations are not normally distributed, 
nonparametric methods were used for all statistical analysis.  Correlations between variables 
were evaluated using the Spearman R rank correlation coefficient.  Comparisons of parameters 
measured among samples from the three wells were made using the nonparametric Kruskal-
Wallis test.  All statistical analyses were made using the Statistica© software program (StatSoft, 
2004).  All correlations and comparisons were considered significant at the 95 percent 
confidence level (p<0.05). 
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The correlations of the five water quality parameters indicate that H+ concentration, ORP, and 
turbidity are not significantly correlated with any other groundwater property or ion 
concentration in water from the three perimeter wells (Table B-2).  Conductivity is negatively 
correlated with DO, indicating that increased dissolved oxygen concentration is accompanied by 
a decrease in conductivity (Figure B-1).  Conductivity is positively correlated with SO4

2- and K 
ion concentrations (Table B-2).  DO is positively correlated with Al, and negatively correlated 
with Cl-, Ca, and Mg ion concentrations (Table B-2), as consistent with the negative correlation 
of conductivity and DO.   

Significant positive correlations between ion concentrations (Table B-2) indicate that Ca, Mg, K, 
Mn, Cl-, SO4

2-, are variable and often correlated, although none of the ion concentrations are 
significantly correlated with turbidity.  Concentrations of Fe, total NO3

-/ NO2
- are not correlated 

with any groundwater property of ion concentration.    

1.4 Statistical Comparisons of Water Quality Parameters and Concentrations of 
Selected Metals and Ions 

Because some of the water quality parameters or chemical species concentrations are not 
normally distributed, nonparametric methods were used for statistical analysis.  Comparisons of 
parameters measured among samples from the three wells were made using the nonparametric 
Kruskal-Wallis test at a confidence level of 95 percent. 

Results of nonparametric comparisons are illustrated using box and whisker plots, which provide 
a quick, robust graphical method to visually compare two or more groups of data and a summary 
view of the entire data set, including the overall location and degree of symmetry.  For a 
nonparametric Kruskal-Wallis test, the box encloses the central 50 percent of the data points so 
that the top of the box represents the 75th percentile and the bottom of the box represents the 25th 
percentile.  The median of the data set is located in the center of this box.  The whiskers extend 
outward from the box to the maximum and minimum points.  Where only three values are 
plotted, the central 50 percent of the data points also include the minimum and maximum values, 
and no whiskers are plotted. 

1.4.1 Comparisons of Water Quality Parameters 
Comparisons of the four water quality parameters (Figures B-2 through B-6) show that pH, 
ORP, DO, and turbidity properties of samples from the three wells are not statistically different 
with 95 percent confidence, and that differences in conductivity are marginally significant 
(p=0.0493, Figure B-3).  (Figure B-3 shows the marginal differences between conductivity 
measurements in water from the three wells, in which the conductivity of water from MW110 is 
statistically different from water from MW111, but not from MW112 water, and water from 
MW111 is not different from MW112 water.) 
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1.4.2 Comparisons of Concentrations of Selected Metals and Ions 
Comparisons of anions, cations, and selected metal concentrations (Figures B-7 through B-9) 
show that aluminum, iron, and nitrate/nitrite concentrations are not significantly different in 
groundwater from the three perimeter wells.  However, concentrations of manganese, sulfate, 
calcium, magnesium, and potassium in water from MW111 are significantly different from the 
other two wells, and chloride, with p ~0.05 is judged to be significantly different in water from 
MW111 based on the box-and-whisker plot (Figures B-10 through B-15).   

1.4.3 Summary 
Water quality parameters indicate that groundwater from all three wells reflects acidic oxidizing 
conditions that favor formation of Fe(II) or Fe(III), Mn(II), and Cr(III) species.  The 
concentrations of anions and cations that are components of hard water are variable and are 
significantly lower in water from MW111 compared to MW110 and MW112.   

2.0 References 

StatSoft, Inc. (2004). STATISTICA (data analysis software system), version 7. Tulsa, OK, 
www.statsoft.com. 
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Table B-1
Water Quality Parameters and Selected Anions and Metal Concentrations in Groundwater from Perimeter Wells

Longhorn Army Ammunition Plant
Karnack, Texas

Oxidation
Specific Dissolved Reduction

Temperature Conductivity Oxygen Potential Turbidity
Sampling (deg. C) pH (mS/cm) (mg/L) (mV) (NTU)

Location Datea (+/- 0.5) (+/- 0.1) (+/- 3%) (+/- 10%) (+/- 10 mV) (+/- 10%)
Well 110 3-Dec-03 19.13 5.96 6.24 1.3 238 3.9
Well 110 31-Mar-04 18.00 5.95 6.667 0.21 184 18.7
Well 110 15-Jul-04 19.23 5.90 2.781 1.75 194 12.9
Well 110 16-Dec-04 17.28 6.45 5.511 1.99 395 10.3
Well 111 31-Mar-04 16.45 4.54 0.07 2.31 326 42.3
Well 111 15-Jul-04 24.21 5.91 1.88 2.17 166 43.6
Well 111 16-Dec-04 18.62 6.49 0.0922 1.97 876 3.1
Well 112 31-Mar-04 16.44 5.73 4.78 0.3 169 0.7
Well 112 14-Jul-04 19.87 5.94 3.391 1.16 34 53
Well 112 16-Dec-04 18.57 6.72 0.985 1.71 470 50.9
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Table B-1
Water Quality Parameters and Selected Anions and Metal Concentrations in Groundwater from Perimeter Wells

Longhorn Army Ammunition Plant
Karnack, Texas

Sampling
Location Datea

Well 110 3-Dec-03
Well 110 31-Mar-04
Well 110 15-Jul-04
Well 110 16-Dec-04
Well 111 31-Mar-04
Well 111 15-Jul-04
Well 111 16-Dec-04
Well 112 31-Mar-04
Well 112 14-Jul-04
Well 112 16-Dec-04

Groundwater Concentration (mg/L)
Aluminum Iron Manganese Chloride Nitrate-Nitrite Sulfate Calcium Magnesium Potassium

0.252 0.561 4.22 1070 0.05 1690 205 128 2.74
0.272 0.214 4.75 1930 0.01 2400 302 210 2.04
0.459 0.586 5.57 1330 0.01 1880 221 141 1.84
0.769 0.952 2.32 986 0.003 1530 190 130 2.47
0.652 0.523 0.0677 10.2 0.01 26.6 3.71 3.34 0.25
1.99 2.31 0.145 2.07 0.01 18.4 2.98 3 0.419

0.243 0.467 0.171 5.91 0.003 30.3 4.97 4.6 0.128
0.159 0.24 2.16 1640 0.01 1040 223 292 1.79

0.0989 0.938 3.46 1160 0.01 873 210 263 0.517
0.324 1.23 4.05 1560 0.003 1010 233 331 2.67

Notes:
a Because of insufficient sample volume, water samples collected from MW111 and MW112 in December 2003 were not analyzed for metals or anions.
deg. C: degrees Celsius   
mg/L: milligrams per liter    
mV: millivolts
NTU: nephelometric turbidity units
µS/cm: microsiemens per centimeter    
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Table B-2
Correlations of Groundwater Properties and Selected Ion Concentrations in Samples from Perimeter Wells

Longhorn Army Ammunition Plant
Karnack, Texas a

Well No. H+ Conductivity DO ORP NTU Aluminum Iron Manganese Chloride Nitrate-Nitrite Sulfate Calcium Magnesium Potassium

Well No. 1.000000
H+ 0.070630 1.000000
Conductivity -0.468729 -0.103030 1.000000
DO -0.115577 0.103030 -0.672727 1.000000
ORP -0.179787 -0.587879 -0.369697 0.381818 1.000000
NTU 0.314627 -0.006061 -0.260606 0.127273 -0.296970 1.000000
Aluminum -0.423783 0.090909 -0.212121 0.733333 0.187879 0.224242 1.000000
Iron 0.147682 -0.248485 -0.248485 0.478788 -0.030303 0.575758 0.515152 1.000000
Manganese -0.430204 -0.260606 0.600000 -0.624242 -0.078788 0.018182 -0.212121 -0.090909 1.000000
Chloride 0.070630 0.018182 0.527273 -0.842424 -0.212121 -0.030303 -0.430303 -0.406061 0.684848 1.000000
Nitrate-Nitrite -0.220433 0.582575 0.388384 -0.291288 -0.631123 -0.027742 -0.166450 -0.242740 0.214998 0.131773 1.000000
Sulfate -0.597148 -0.139394 0.769697 -0.624242 -0.006061 -0.321212 -0.163636 -0.369697 0.878788 0.721212 0.214998 1.000000
Calcium 0.070630 -0.175758 0.490909 -0.842424 -0.103030 0.006061 -0.442424 -0.333333 0.745455 0.975758 0.006935 0.721212 1.000000
Magnesium 0.404520 -0.200000 0.321212 -0.745455 -0.115152 0.103030 -0.527273 -0.103030 0.539394 0.866667 -0.166450 0.466667 0.890909 1.000000
Potassium -0.346731 -0.418182 0.648485 -0.418182 0.115152 -0.030303 0.042424 0.175758 0.709091 0.527273 0.124838 0.709091 0.563636 0.478788 1.000000
Notes:
a Spearman R rank correlation coefficient for correlations of nonparametric data
H+ = Hydrogen ion concentration calculated from observed pH values (Table B-1)
Conductivity (microsiemens per centimeter)
DO = Dissolved oxygen concentration (mg/L)
ORP = Oxidation reduction potential (mV)
NTU = turbidity in nephelometric turbidity units
Shaded values indicate correlations are significant at 5% confidence (p<0.05).
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