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A.1 Attach to FTMR CAR email
From: Rich, Corey
Sent: Thursday, September 02, 2010 4:08 PM
To: Keckler.Kymberlee@epamail.epa.gov
Cc: Warino, Charles; Gravette, James CIV NAVFAC; Simpson, Keith; Braniff, 
Kevin P CIV NAVFAC, NAVFAC MIDLANT; Lewis, Mark; Schultz, Mark CIV 
NAVFAC MIDLANT, NWLN; Balsamo, Nina; Conant, Richard CIV NAVFAC 
MIDLANT; Johnston, Tom
Subject: RE: CTO WE57 - Lower Subase Soil Pre-Design Investigation - 
Clearance of 
Proposed Locations

Kymberlee,

My responses to your questions are provided below.  Let me know if the team 
needs to discuss these issues further.

Regards,

Corey Rich | Senior Project Manager/Civil Engineer
Direct: 412.921.8984 | Main: 412.921.7090 | Fax: 412.921.4040 
Corey.Rich@tetratech.com

Tetra Tech NUS, Inc. | Technical Support Services Group
661 Andersen Drive Foster Plaza 7 | Pittsburgh, PA 15220

PLEASE NOTE: This message, including any attachments, may include privileged, 
confidential and/or inside information. Any distribution or use of this 
communication by anyone other than the intended recipient is strictly 
prohibited and may be unlawful. If you are not the intended recipient, please 
notify the sender by replying to this message and then delete it from your 
system.

-----Original Message-----
From: Keckler.Kymberlee@epamail.epa.gov 
[mailto:Keckler.Kymberlee@epamail.epa.gov]
Sent: Thursday, September 02, 2010 1:55 PM
To: Rich, Corey
Cc: Warino, Charles; Gravette, James CIV NAVFAC; Simpson, Keith; Braniff, 
Kevin P CIV NAVFAC, NAVFAC MIDLANT; Lewis, Mark; Schultz, Mark CIV NAVFAC 
MIDLANT, NWLN; Balsamo, Nina; Conant, Richard CIV NAVFAC MIDLANT; Johnston, 
Tom
Subject: Re: CTO WE57 - Lower Subase Soil Pre-Design Investigation - Clearance 
of Proposed Locations

It makes sense to postpone additional utility clearance until we know more 
about the status of the locations that have been cleared (i.e., whether the 
borings can be completed at those cleared locations).
Z1-008 is in a tight location so it is understandable that there would be some 
difficulty clearing that specific location. However, Z1-008 is important 
because it is downgradient of the storage tanks, so it would be unfortunate if 
that general location would have to be given up.  An alternate location, if 
necessary should be selected with that in mind.

Response:  Additional efforts will be made to find an alternate location for 
Z1-PDI-008.  Utility clearance issues will be considered during the selection 
process.

At Zone 3 the inability to locate borings in the areas proximate to those 
selected is not clear to me because the density of utilities per the plans 
does not seem to be that great.  However, if it doesn't work we will have to 
do the best we can to find alternative locations.
Please try to keep both borings.  It's not clear why two alternate locations 
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A.1 Attach to FTMR CAR email
cannot be found.  Please explain.

Response:  The latest electronic mapping for utilities, provided by the Navy, 
was used to develop the figures in the final Work Plan.  It was Tetra Tech's 
understanding that these were accurate; however, it was determined during the 
utility clearance process that these maps are not accurate because they are 
not kept current by the Navy.  Additional hard copy maps are available at the 
facility that were used during the utility clearance process which showed 
numerous additional utilities.  The additional utilities are associated with 
the recently constructed Pier 6.  Tetra Tech will attempt to relocate both 
borings, but it is possible that two locations may not be able to be found.

Regarding the moving of borings should refusal be encountered, I presume that 
at each boring location an acceptable area has been delineated where borings 
could be made.  Could you please clarify whether Tetra Tech has that 
flexibility or if they are limited to the exact point where the initial boring 
will be made?

Response:  The utility clearance contractor marked known/found utilities 
within a 10-foot radius of the proposed location.  The New London Public Works 
Department subsequently conducted an inspection of the area and moved the 
location to an appropriate spot that is clear of utilities.  The approved 
location was then submitted for a second level review by others at Public 
Works.  After passing the second level of review/approval, the location was 
cleared for digging.  Tetra Tech is required to dig at the approved location.  
If we need to move, we will probably need to go through the process again.  In 
some cases, there may only be a few approvable locations within the area 
covered by the 10-foot radius.  If a new approval location cannot be found in 
that area, a new 10-foot radius area will need to be cleared.

Kymberlee Keckler, Chemical Engineer
Federal Facilities Superfund Section
U.S. Environmental Protection Agency, Region 1
5 Post Office Square, Suite 100
Mail Code:  OSRR07-3
Boston, MA  02109-3912

Telephone:  617.918.1385
Facsimile:     617.918.0385
E-mail:          keckler.kymberlee@epa.gov

|------------>
| From:      |
|------------>
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
  |"Rich, Corey" <Corey.Rich@tetratech.com>                                         
                                                       
|
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
|------------>
| To:        |
|------------>
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
  |Kymberlee Keckler/R1/USEPA/US@EPA, "Lewis, Mark" <Mark.Lewis@ct.gov>, 
"Conant, Richard CIV NAVFAC MIDLANT" <richard.conant@navy.mil>,    |
  |"Gravette, James CIV NAVFAC" <james.gravette@navy.mil>                           
                                                       
|
  >---------------------------------------------------------------------------
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A.1 Attach to FTMR CAR email
--------------------------------------------------------------|
|------------>
| Cc:        |
|------------>
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
  |"Balsamo, Nina" <Nina.Balsamo@tetratech.com>, "Simpson, Keith" 
<Keith.Simpson@tetratech.com>, "Warino, Charles"                          |
  |<Charles.Warino@tetratech.com>, "Schultz, Mark CIV NAVFAC MIDLANT, NWLN" 
<mark.schultz1@navy.mil>, "Braniff, Kevin P CIV NAVFAC, NAVFAC  |
  |MIDLANT" <kevin.braniff@navy.mil>, "Johnston, Tom" 
<Tom.Johnston@tetratech.com>                                                        
 
|
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
|------------>
| Date:      |
|------------>
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
  |09/02/2010 09:43 AM                                                              
                                                       
|
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
|------------>
| Subject:   |
|------------>
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
  |CTO WE57 - Lower Subase Soil Pre-Design Investigation - Clearance of 
Proposed Locations                                                  |
  >---------------------------------------------------------------------------
--------------------------------------------------------------|

Team,

Tetra Tech, with the help of the Navy and a utility clearance contractor, were 
able locate, clear utilities, and get Navy approval for Dig Permits at 56 of 
the 59 proposed soil borings in the Lower Subase.
This effort wrapped up yesterday (9/1/10) and required a 2-man utility 
clearance crew approximately 6 days (10 hrs per day) to complete.

The three locations that were unable to be cleared included Z1-PDI-008 in Zone 
1 (Figure 10-4 in Work Plan) and Z3-PDI-003 and Z3-PDI-004 in Zone 3 (Figure 
10-10 in Work Plan).  Significant utility interferences prohibited Navy 
approval of these locations.  For Zone 1, it is possible that location Z1-PDI-
008 can be moved to the northeast (approx. 70 feet) to get a clearable 
location.  For Zone 3, we may be able to get one location cleared 
approximately 30-40 feet south of proposed location Z3-PDI-004.

To get these locations moved/cleared will require another mobilization by the 
utility clearance contractor.  It is also possible that during direct push 
sampling at the already cleared locations that we encounter refusal and not 
reach the desired depths.  Typical procedure is to move several feet from the 
approved location and try again; however, at the Lower Subase if you move 
several feet you may encounter utility issues.
Therefore, we may need to complete the utility clearance process again for the 
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A.1 Attach to FTMR CAR email
locations we encounter refusal.  Tetra Tech will begin the soil boring efforts 
on 09/07/10.  During this second phase of the field work, Tetra Tech will work 
with the Navy and utility clearance contractor to mark out two new locations 
(one each at Zone 1 and Zone 3) and conduct additional mark outs/utility 
clearance for locations where we encounter
refusal prior to reaching desired depths.   Is this approach acceptable
to the team?  Do we need a conference call to discuss?  Tetra Tech will issue 
a Field Task Modification Request (FTMR) to document any changes from the Work 
Plan.

Also, are the regulators and/or their contractors planning to be onsite during 
the soil boring activities?

Corey Rich | Senior Project Manager/Civil Engineer
Direct: 412.921.8984 | Main: 412.921.7090 | Fax: 412.921.4040 
Corey.Rich@tetratech.com

Tetra Tech NUS, Inc. | Technical Support Services Group
661 Andersen Drive Foster Plaza 7 | Pittsburgh, PA 15220

PLEASE NOTE: This message, including any attachments, may include privileged, 
confidential and/or inside information. Any distribution or use of this 
communication by anyone other than the intended recipient is strictly 
prohibited and may be unlawful. If you are not the intended recipient, please 
notify the sender by replying to this message and then delete it from your 
system.
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A.1 Attach to FTMR MS email
From: Schultz, Mark  CIV NAVFAC MIDLANT, NWLN [mark.schultz1@navy.mil]
Sent: Thursday, September 02, 2010 4:07 PM
To: Keckler.Kymberlee@epamail.epa.gov
Cc: Warino, Charles; Gravette, James CIV NAVFAC; Rich, Corey; Simpson, Keith; 
Braniff, Kevin P CIV NAVFAC, NAVFAC MIDLANT; Lewis, Mark; Balsamo, 
Nina; Conant, Richard CIV NAVFAC MIDLANT; Johnston, Tom
Subject: RE: CTO WE57 - Lower Subase Soil Pre-Design Investigation - 
Clearance of 
Proposed Locations

Hi Kymberlee: Here is my view on your questions:

Z1-008: is a tough area to clear.  A lot of deep trenches & utilities that 
don't show up on GPR screens.  If we need to explore here suggest test pits 
rather than augers or probes.
Zone 3: probe sites 003 & 004.  I disapproved both of these sites because the 
utilities are too close together & the GPR evidence did not catch all the 
utilities we know are in this zone at the head of new Pier 6.  The project 
managers for the Pier 6 work tell us that when they had this area open during 
construction, you couldn't step on a piece of this area without stepping on a 
utility line.  Also the As-built drawings submitted for this work are 
terrible.  We did get the 2 bores on the north side & the 1 on the south side 
of P-6.  Moving the sites for 3 & 4 put us close aboard these probes so we 
were thinking we may want to consider going east across the street if you need 
more probes.

Refusals: Discussed w/ Keith & Kevin Braniff.  I ask that they only drill at 
the "x".  If we hit refusal, the project manager on site should contact me & 
we'll clear a new "x" if needed.  Many sites will be easy to relocate, others 
may take some time on scene to find a 2nd clear dot.

If you or Corey have any suggestions on alternative sites for the 3 conflicted 
sites, please let me know & we'll check to see if we can clear them for 
utilities.  If this new work requires GPR service I guess we'll need to 
discuss w/ James Gravette because I have no authority to modify the contract 
w/ TretraTech.  Vr mark Schultz  

-----Original Message-----
From: Keckler.Kymberlee@epamail.epa.gov 
[mailto:Keckler.Kymberlee@epamail.epa.gov] 
Sent: Thursday, September 02, 2010 1:55 PM
To: Rich, Corey
Cc: Warino, Charles; Gravette, James CIV NAVFAC; Simpson, Keith; Braniff, 
Kevin P CIV NAVFAC, NAVFAC MIDLANT; Lewis, Mark; Schultz, Mark CIV NAVFAC 
MIDLANT, NWLN; Balsamo, Nina; Conant, Richard CIV NAVFAC MIDLANT; Johnston, 
Tom
Subject: Re: CTO WE57 - Lower Subase Soil Pre-Design Investigation - Clearance 
of Proposed Locations

It makes sense to postpone additional utility clearance until we know
more about the status of the locations that have been cleared (i.e.,
whether the borings can be completed at those cleared locations).
Z1-008 is in a tight location so it is understandable that there would
be some difficulty clearing that specific location. However, Z1-008 is
important because it is downgradient of the storage tanks, so it would
be unfortunate if that general location would have to be given up.  An
alternate location, if necessary should be selected with that in mind.

At Zone 3 the inability to locate borings in the areas proximate to
those selected is not clear to me because the density of utilities per
the plans does not seem to be that great.  However, if it doesn't work
we will have to do the best we can to find alternative locations.
Please try to keep both borings.  It's not clear why two alternate
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A.1 Attach to FTMR MS email
locations cannot be found.  Please explain.

Regarding the moving of borings should refusal be encountered, I presume
that at each boring location an acceptable area has been delineated
where borings could be made.  Could you please clarify whether Tetra
Tech has that flexibility or if they are limited to the exact point
where the initial boring will be made?

Kymberlee Keckler, Chemical Engineer
Federal Facilities Superfund Section
U.S. Environmental Protection Agency, Region 1
5 Post Office Square, Suite 100
Mail Code:  OSRR07-3
Boston, MA  02109-3912

Telephone:  617.918.1385
Facsimile:     617.918.0385
E-mail:          keckler.kymberlee@epa.gov

|------------>
| From:      |
|------------>
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
  |"Rich, Corey" <Corey.Rich@tetratech.com>                                         
                                                       
|
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
|------------>
| To:        |
|------------>
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
  |Kymberlee Keckler/R1/USEPA/US@EPA, "Lewis, Mark" <Mark.Lewis@ct.gov>, 
"Conant, Richard CIV NAVFAC MIDLANT" <richard.conant@navy.mil>,    |
  |"Gravette, James CIV NAVFAC" <james.gravette@navy.mil>                           
                                                       
|
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
|------------>
| Cc:        |
|------------>
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
  |"Balsamo, Nina" <Nina.Balsamo@tetratech.com>, "Simpson, Keith" 
<Keith.Simpson@tetratech.com>, "Warino, Charles"                          |
  |<Charles.Warino@tetratech.com>, "Schultz, Mark CIV NAVFAC MIDLANT, NWLN" 
<mark.schultz1@navy.mil>, "Braniff, Kevin P CIV NAVFAC, NAVFAC  |
  |MIDLANT" <kevin.braniff@navy.mil>, "Johnston, Tom" 
<Tom.Johnston@tetratech.com>                                                        
 
|
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
|------------>
| Date:      |
|------------>
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
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A.1 Attach to FTMR MS email
  |09/02/2010 09:43 AM                                                              
                                                       
|
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
|------------>
| Subject:   |
|------------>
  >---------------------------------------------------------------------------
--------------------------------------------------------------|
  |CTO WE57 - Lower Subase Soil Pre-Design Investigation - Clearance of 
Proposed Locations                                                  |
  >---------------------------------------------------------------------------
--------------------------------------------------------------|

Team,

Tetra Tech, with the help of the Navy and a utility clearance
contractor, were able locate, clear utilities, and get Navy approval for
Dig Permits at 56 of the 59 proposed soil borings in the Lower Subase.
This effort wrapped up yesterday (9/1/10) and required a 2-man utility
clearance crew approximately 6 days (10 hrs per day) to complete.

The three locations that were unable to be cleared included Z1-PDI-008
in Zone 1 (Figure 10-4 in Work Plan) and Z3-PDI-003 and Z3-PDI-004 in
Zone 3 (Figure 10-10 in Work Plan).  Significant utility interferences
prohibited Navy approval of these locations.  For Zone 1, it is possible
that location Z1-PDI-008 can be moved to the northeast (approx. 70 feet)
to get a clearable location.  For Zone 3, we may be able to get one
location cleared approximately 30-40 feet south of proposed location
Z3-PDI-004.

To get these locations moved/cleared will require another mobilization
by the utility clearance contractor.  It is also possible that during
direct push sampling at the already cleared locations that we encounter
refusal and not reach the desired depths.  Typical procedure is to move
several feet from the approved location and try again; however, at the
Lower Subase if you move several feet you may encounter utility issues.
Therefore, we may need to complete the utility clearance process again
for the locations we encounter refusal.  Tetra Tech will begin the soil
boring efforts on 09/07/10.  During this second phase of the field work,
Tetra Tech will work with the Navy and utility clearance contractor to
mark out two new locations (one each at Zone 1 and Zone 3) and conduct
additional mark outs/utility clearance for locations where we encounter
refusal prior to reaching desired depths.   Is this approach acceptable
to the team?  Do we need a conference call to discuss?  Tetra Tech will
issue a Field Task Modification Request (FTMR) to document any changes
from the Work Plan.

Also, are the regulators and/or their contractors planning to be onsite
during the soil boring activities?

Corey Rich | Senior Project Manager/Civil Engineer
Direct: 412.921.8984 | Main: 412.921.7090 | Fax: 412.921.4040
Corey.Rich@tetratech.com

Tetra Tech NUS, Inc. | Technical Support Services Group
661 Andersen Drive Foster Plaza 7 | Pittsburgh, PA 15220
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A.1 Attach to FTMR MS email
PLEASE NOTE: This message, including any attachments, may include
privileged, confidential and/or inside information. Any distribution or
use of this communication by anyone other than the intended recipient is
strictly prohibited and may be unlawful. If you are not the intended
recipient, please notify the sender by replying to this message and then
delete it from your system.
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SOIL SAMPLING BORING LOGS 
 
 

 
 
 













































































































































































































































































































































































APPENDIX A.3 
 

CHAIN OF CUSTODIES 
 
 

 
 
 



































APPENDIX A.4 
 

EQUIPMENT CALIBRATION LOG 
 
 

 
 
 







APPENDIX A.5 
 

IDW INFORMATION 
 
 

 
 
 





 EQ-The Environmental Quality Company  Page 1 of 4 (8/05)  

Tracking #   
      WASTE CHARACTERIZATION REPORT 

 

 
�  I authorize EQ – The Environmental Quality Company to choose the appropriate facility and method of waste 
management from the technologies offered at the EQ facilities identified below. 
 
�  Michigan Disposal Waste Treatment Plant   49350 N. I-94 Service Drive, Belleville, MI  48111 EPA ID # MID 000 724 831 

(Stabilization and Treatment)   Phone: 800-592-5489  Fax: 800-592-5329 
�  Wayne Disposal, Inc. Site #2 Landfill  49350 N. I-94 Service Drive, Belleville, MI  48111 EPA ID # MID 048 090 633 

(Hazardous & PCB Waste Landfill)  Phone: 800-592-5489  Fax: 800-592-5329 
�  EQ Detroit, Inc.    1923 Frederick Street, Detroit, MI 48211  EPA ID # MID 980 991 566 
 (Stabilization, Wastewater Treatment)  Phone: 313-923-0080  Fax: 313-923-3375 
�  EQ Resource Recovery, Inc.         36345 Van Born Road, Romulus, MI  48174  EPA ID # MID 060 975 844 

(Solvent Recycling, Fuel Blending, WW Treatment) Phone: 866-373-8357  Fax: 734-326-4033 
�  EQ North Carolina    1005 Investment Blvd, Apex, NC 27502  EPA ID # NCD 982 170 292 

(Stabilization, Treatment, Labpack Decommissioning) Phone: 919-363-4700  Fax: 919-363-4714 
�  EQ Florida, Inc.    7202 East 8th Ave, Tampa, FL 33619  EPA ID # FLD 981 932 494 
 (Drum Consolidation, Labpack Decommissioning) Phone: 813-623-5463  Fax: 813-628-0842 
�  EQ Transfer & Processing   2000 Ferry Street, Detroit, MI 48211  EPA ID # MIK 939 928 313 

(Drum Transfer/Universal Waste Handling)  Phone:  313-923-0080  Fax: 313-922-8419  
�  EQ Indianapolis    4000 West 10th Street, Indianapolis, IN 46222 EPA ID # IND 161 049 309 
 (Drum Transfer/Non-Hazardous Waste Processing) Phone: 317-247-7160  Fax: 317-247-7170  
�  EQ Atlanta     5600 Fulton Industrial Blvd SW, Atlanta, GA 30336  EPA ID # GAR 000 039 776 
 (Drum Transfer/Non-Hazardous Waste Processing) Phone: 404-494-3520  Fax: 404-494-3560  
�  EQ Augusta, Inc.    3920 Goshen Industrial Blvd, Augusta, GA 30906 EPA ID # GAR 000 011 817 
 (Wastewater Treatment)   Phone: 706-771-9100  Fax: 706-771-9124 

Waste Common Name: 
 

Section 1 – Generator & Customer Information 
 
   SIC/NAICS*     
 
Generator EPA ID #      
 
Generator        
 
Facility Address       
 
City    State    Zip    
 
County        
 
Mailing Address       
 
City    State    Zip    
 
Generator Contact       
 
Title        
 
Phone     Fax     
 
*For a list of NAICS codes, please refer to Section 9 of the EQ 
Resource Guide. 

Internal Use Only: EQ Division     
    

EQ Customer No.    
 
Invoicing Company       
 
Address        
 
City    State    Zip    
 
Country        
 
Invoicing Contact       
 
Phone     Fax     
 
Technical Contact       
 
Phone     Fax     
 
Mobile     Pager     
 
E-mail        
 

Section 2 – Shipping & Packaging Information 
 
2.1) Shipping Volume & Frequency     

� One Time Only     � Year     � Quarter     � Month 
 
2.2) DOT Shipping Name      
 
       
 
       
 
2.3) Is this waste surcharge exempt? � Yes � No 
If yes, please attach a surcharge exemption form, found in Section 2 of the EQ 
Resource Guide. 

2.4) Packaging (check all that apply) 
� Bulk Solid (Yd3 < 2000 lbs/yd3)  
� Bulk Solid (Ton >2000 lbs/yd3)  
� Bulk Liquids (Gallon) 
� Totes, Size       
� Cubic Yard Boxes/Bags 
� Drums, Size       
� Other (palletized, 5 gal. Pail, etc.)     
Quoted bulk disposal charges for solid materials will be billed by the cubic yard, if 
the waste density is less than 2,000lbs./cubic yard. If waste density is greater than 
2,000 lbs./cubic yard, then bulk disposal charges will be billed by the ton, regardless 
of the approved container. 

 



 EQ-The Environmental Quality Company  Page 2 of 4 (8/05)  

Section 3 – Physical Characteristics 
 

3.1) Color        3.2) Odor         

3.3) Does this waste contain any “Potentially Odorous Constituents” as defined in the EQ Resource Guide? (Section 3)  � Yes � No 
3.4) Physical State at 700F:     � Solid � Dust/Powder � Liquid  � Sludge 
3.5) What is the pH of this waste?   � <2 � 2.1-4.9  � 5-10  � 10.1-12.4 � >12.5 
3.6) What is the flash point of this waste?  � <900F � 90-1400F � 140-1990F � >2000F 
3.7) Does this waste contain? (check all that apply)  � None   � Free Liquids  � Oily Residue  � Metal Fines  

� Biodegradable Sorbants  � Amines  � Ammonia  � Water Reactive � Biohazard  � Aluminum 
� Shock Sensitive Waste � Reactive Waste � Radioactive Waste � Explosives � Pyrophoric Waste � Isocyanates  
� Asbestos – non-friable  � Asbestos – friable � Dioxins  � Furans     

Section 4 – Waste Composition and Generating Process 
 

4.1) Describe the physical composition of the waste (i.e., soil, water, PPE, debris, key chemical compounds, etc.) 

        to   %         to   % 

        to   %         to   % 

                 Total:       100%   
4.2) Provide a detailed description of the process generating this waste (attach flow diagram if available). 
              

               

               

               

Section 5 – Is This Hazardous Waste? 
Please refer to Section 5 of the EQ Resource Guide for a list of waste codes 

As determined by 40 CFR, Part 261 and State Rules:     Please list applicable waste code(s): 

5.1) Is this an EPA RCRA listed hazardous waste (F, K, P or U)?  � Yes � No       

5.2) Is this an EPA RCRA characteristic hazardous waste (D001-D043)? � Yes � No       

5.3) Do any State Hazardous Waste Codes apply?   � Yes � No       

5.4) Is this waste intended for wastewater treatment?   � Yes* � No 

If you answered ‘no’ to 5.1, 5.2, and 5.3, please skip to Section 7. *If you answered ‘yes’ to 5.4, please attach the Waste Characterization Report 
Addendum found in Section 7 of the EQ Resource Guide. 

Section 6 – Hazardous Wastes 
6.1) Does this waste exceed Land Disposal Restriction levels?       � Yes � No
 6.1a) If this waste stream is greater than 50% soil, does it meet the alternative soil treatment standards of 40 CFR 268.49?  � Yes � No 
 6.1b) Does this waste contain greater than 50% debris, by volume? (Debris is greater than 2.5 inches in size.)  � Yes � No  
6.2) Is the waste an oxidizer (D001)?         � Yes � No 
6.3) Does this waste contain reactive cyanide > 250 ppm (D003)?       � Yes � No 
6.4) Does this waste contain reactive sulfide > 500 ppm (D003)?       � Yes � No 
6.5) Please indicate which constituent concentrations are below or above the regulatory level. Please indicate the basis used in the determination. Either 
“Below” or “Above” MUST be checked for each constituent. 

 
Based On:    � Generator Knowledge   � Analysis*   � MSDS* 

*Please attach a copy. Analysis or MSDS are required for EQFL Non-hazardous wastes. 
 

Code  Regulatory Level  Concentration 
   TCLP (mg/l)       (if above) 

D004 Arsenic  5 � Below � Above _______ 
D005 Barium  100 � Below � Above _______ 
D006 Cadmium  1 � Below � Above _______ 
D007 Chromium  5 � Below � Above _______ 
D008 Lead  5 � Below � Above _______ 
D009 Mercury  0.2 � Below � Above _______ 
D010 Selenium  1 � Below � Above _______ 
D011 Silver  5 � Below � Above _______ 
D012 Endrin  0.02 � Below � Above _______ 
D013 Lindane  0.4 � Below � Above _______ 
D014 Methoxychlor 10 � Below � Above _______ 
D015 Toxaphene  0.5 � Below � Above _______ 
D016 2,4-D  10 � Below � Above _______ 
D017 2,4,5-TP (Silvex) 1 � Below � Above _______ 
D018 Benzene  0.5 � Below � Above _______ 
D019 Carbon Tetrachloride 0.5 � Below � Above _______ 
D020 Chlordane  0.03 � Below � Above _______ 
D021 Chlorobenzene 100 � Below � Above _______ 
D022 Chloroform 6.0 � Below � Above _______ 
D023 o-Cresol  200 � Below � Above _______ 

Code  Regulatory Level  Concentration 
   TCLP (mg/l)       (if above) 

D024 m-Cresol  200 � Below � Above _______ 
D025 p-Cresol  200 � Below � Above _______ 
D026 Cresols  200 � Below � Above _______ 
D027 1,4-Dichlorobenzene 7.5 � Below � Above _______ 
D028 1,2-Dicholoroethane 0.5 � Below � Above _______ 
D029 1,1-Dichloroethylene 0.7 � Below � Above _______ 
D030 2,4-Dinitrotoluene 0.13 � Below � Above _______ 
D031 Heptachlor  0.008 � Below � Above _______ 
D032 Hexachlorobenzene 0.13 � Below � Above _______ 
D033 Hexachlorobutadiene 0.5 � Below � Above _______ 
D034 Hexachloroethane 3.0 � Below � Above _______ 
D035 Methyl Ethyl Ketone 200 � Below � Above _______ 
D036 Nitrobenzene 2 � Below � Above _______ 
D037 Pentachlorophenol 100 � Below � Above _______ 
D038 Pyridine  5 � Below � Above _______ 
D039 Tetrachloroethylene 0.7 � Below � Above _______ 
D040 Trichloroethylene 0.5 � Below � Above _______ 
D041 2,4,5-Trichlorophenol 400 � Below � Above _______ 
D042 2,4,6-Trichlorophenol 2 � Below � Above _______ 
D043 Vinyl Chloride 0.2 � Below � Above _______

 
6.6) If this is a characteristic hazardous waste, does it contain underlying hazardous constituents?    � Yes � No 

If yes, please list the constituents in Section 11.



Section 7 Non-Hazardous Wastes 
For a colt/plele lisl (!rn(!n-lw~ard()l1s WaSIl' code" please re/i'" 10 SeC/i{ln 7 ofllit' I-:Q Resource Guide 

Please list applicable waste code: 

7.1) Is this a Michigan non-hazardous liquid industrial waste: BYes !ZI No 
7.2) Is this a Universal waste? Yes [2] No 
7.3) Is this a Recyclable Commodity'? (e.g.. computer monitors, free mercury, etc.) 0 Yes 0No 
7.4) b this waste a rccoverable petroleum product~ 0 Yes" [2] No 
7.5) Is this waste used oil as defined by 40 CFR Part 279? 0 Yes' [2] No 

/(vou answered yes' to questions 7.4 or 7.5 please altach the Waste Characterization Report AddendulIl fOllnd ifI Section 7 ofthe EQ Resource Guide. 

Section 8 - TSL'A Information 
~.I) What is the concentration of PCBs in the waste') 0 None: 00·5 ppm 06-49 ppm 050-499 ppm 0500+ ppm 
X2) Docs thc waste contain PCB contamination from a sourc.: with a concentration 50 ppm'! DYes iZlNo 

Ifyoll answered "I/O" to 8.1 and 8.2, please skip 10 Section 9. 
Has thh wast~ been process<.:d imo a non-liquid form" 

If yes, what was the concentration of PCBs pnor to proce"ing'i DNIA 
DYes ONo 
00-499 pplll 0500.,. ppm 

K.-ll h the' non-liquid PCB waste in Ihe form or soil. rags. debris. or other contaminated media" DYes ONo 
8.5) Arc a PCB capadtor manufacturer or a PCH equipment manufacturc() DYes ON" 
R,6) Has PCB Anicle (e.g., transformer, hydraulic machine, PCB-contaminated ekctrical equipment) 

been drainedlt1ushed of all PCBs and decontaminated in accordance with 40 CFR 761.60(b)'! ONIA DYes ONo 

2g33 
2834 
2835 

3312 
4953 
9511 

Sectioll 9 - Clean Air Act Illformation 
9.1) Is this waste subject to regulation under 40 CFR. Part 63. Subpart DO or 40 CFR, Part 264, Subpart CC (RCRA)? 0 Yes 0"<0 
(Docs the waste contain >500 ppm Volatile Organic Hazardous Air Pollutants - VOHAP's or Volatile Organic Compounds - VOe's:) 

For a cml1plc/c /is/ (){'VOHAP's, plmse see Seclio/l II o/f1le UJ Resource Guide 
9.2) Is the site. or waste, subject to any other MACT or NESHAP? 0 Yes. please specify: ___.......= ___~0=No 
9.3) Docs this waste stream contain Hctl7<:ne'! DYes !ZINc> 
Ifyou answered "/10" to 9.3, please skip to Section IIJ. 
9.4; Ones the "aste stream come fmm a facilitv \I;.. ilh unc of the SIC/NAleS codes listed under the NESHAP: 0Nn 
9.5; Is the generating source of this waste stream a faciliry with Total Annual HClm:ne (TAB) ~l 0 Mglyear0 0No 

For assistance in calculating the TAB, please see the TAB Worksheet in Scction 9 of rhe EQ Resource Guide, 
If you answered "no" to question 9.4 and 9.5, please skip to Section /(J. 

9.6) Does the waste contain >IO'jf, water'.' DYes 
9.7) What is the TAB for facility? ________Mglyear 
9.8) Does the waste contain total Henzene? 
9.9) What is the total Henzcnc concentration in your waste" ____...__~Percent or ... ____ ppmw. 

([)o lIot use TeLP allalytical resliits. Acceplable lahoratory //lei/wd.l· inelude 8020. 8240, 826(), 6IJ2 and 624,) 
*For a list of NAICS codes. please refer to Section 9 of the EQ Resource Guide. 

10.1) Is this waste intended for fuel blending" 
Sectioll 10 ­ Fuel Blelldillg Information 

DYes* IZiNo 
*If yes. Heat value (BTU/lb.) ____ Chlorine ('k) _ _____ Water (7r)_______~ Solids (%) ..............~_______ 

10.2) Is this waste intended for reclamation'f t5 ..Gallon Sample requtred for all reclaim wa.\te strealll,) 

Sectioll 11 - Constituent Illformation 
Please identify your waste constituents from these four categories: Underlying Hazardous Constituents (UHC's), Volatile Organic Hazardous Air Pollutants 
(VOHAP's), Volatile Organic Compounds (VOC's) and Toxic Release Im'entory Constituents (TlU) 

Coostituent Concentration UHC? Constituent Concentration UHC'! 

______________________________________~Yes 
DNo 

___~~~~___~_____...LO..JYes ONo 

__________________....0.... Yes DNa 
__~__~~___~_____...LO...JYes ONo 

--:-c:-~~_::__:__:___::_:_~ :::--_--:-,.--;-.---,...LO...J Yes 0 No 
EQ Resource Guideji)/' a lis! orUHG's. VOH".P's alld V()C's ror a complete lisl 0/ 

DNo 
DNa 
DNo 

DNo 
ONo 

verbal pennission. I authorize EQ's ouree Team to obtain a sample from any waste shipment for purposes of verification and confirmation. I agree that, if 
EQ approves the wdste described ein. all such are tf'dnsported, delivered, or tendered to EQ by Generator or on Generator's behalf shall be 

Prinled Name -=c;..;..;;::.=-=-.:-,-.:.:..;...;;;..;.;,~~~__~~~_ 

subject to, and Generator shall be oood b the Terms and Conditions. 
I 

Generator Signalure _-"".......=""~-\.--==~~~~~_~~~__ 

Section 12 Certification 

I certify that aU information (including attachments) is complete and factual and is an accurate representation of the known and suspected hazards. pertaining 

to the waste described herein, I authorize EQ's Resource Team to add supplemental information to the waste approval file, provided I am contacted and give 


Company ..l.L.-"'--'--"--'-'-c::..!._"-'-'-'-L.!..!...!....-=-..:..:...c..::.....:c...L-'-"'-':" Title .l:iaz Waste Program Mgr Dale ICY" 10 
Ti," gOJaat",. S"~Jlt1IW'~ OIl Ih~ 1:'Q Wastc Charact('l'i~ali()11 /{epol'/. If Ihe generator has Qw/wri:ed a third 1'(l1'/\' /0 C('rlll.~· this docllmelll. 
wrilfl.!n HOlic{' (OIl gelU:rOJur must accompan

r 
Ihis sllhmillal. /Hlholtglt Ihe tJ,l Resource Team is oulltori:ed If) make certain modifications 10 the\" 

il~/()rmalii)}J pro\!ided Oil Jllis./()rm. {he additioll or removal (~rii'asle codes and \i.-asle ('m/sri/wlnls mIlS/ he documented b.v Ihe g(,flera{()r. 

Page 3 of 4 WOS i 
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STANDARD TERMS AND CONDITIONS 

The Agreement between the Customer and EQ – The Environmental Quality Company and/or its member companies (hereinafter “EQ”) related to or associated with Delivered Waste, as 
herein defined, shall be governed by the following Standard Terms and Conditions in addition to the terms and conditions contained in any Waste Characterization Report, Customer 
Approval Quote Confirmation, Generator Approval Notification, Notice of Waste Approval Expiration, and/or Credit Agreement associated with such Delivered Waste. 
The Customer may use its standard forms (such as purchase orders, acknowledgments of orders, and invoices) to administer its dealings under this Agreement for convenience purposes, 
but all provisions thereof in conflict with these terms and conditions shall be deemed stricken. 
Definitions 
The following definitions shall apply for purposes of this Agreement: 
“Acceptable Waste” shall mean any hazardous waste, as defined under applicable State or federal law, determined by EQ as acceptable for treatment and/or disposal in accordance with 
this Agreement. 
 “Delivered Wastes” shall mean all wastes (i) which are transported, delivered, or tendered to EQ by the Customer; (ii) which the Customer has arranged for the transport, delivery or 
tender to EQ; or (iii) ) which are transported, delivered, or tendered to EQ under a Credit Agreement between the Customer and EQ. 
“Non-Conforming Wastes” shall mean wastes that (a) are not in accordance in all material respects with the warranties, descriptions, specifications or limitations stated in the Waste 
Characterization Report and this Agreement; (b) have constituents or components of a type or concentration not specifically identified in the Waste Characterization Report (i) which 
increase the nature or extent of the hazard and risk undertaken by EQ in treating and/or disposing of the waste, or (ii) for whose treatment and/or disposal a Waste Management Facility is 
not designed or permitted, or (iii) which increase the cost of treatment and/or disposal of waste beyond that specified in EQ’s price quote; or (c) are not properly packaged, labeled, 
described, or placarded, or otherwise not in compliance with United States Department of Transportation and United States Environmental Protection Agency regulations. 
Control of Operations.   
EQ shall have sole control over all aspects of the operation of any treatment and/or disposal facility of EQ receiving Delivered Wastes under this Agreement (hereinafter,  
“Waste Management Facility”), including, without limitation, maintaining EQ’s desired volume of Acceptable Wastes being delivered to any Waste Management Facility by the Customer or 
any other person or entity. 
Identification of Waste.   
For each waste material to be transported, delivered, or tendered to EQ under this Agreement, the Customer shall provide, or cause to be provided, to EQ a representative sample of the 
waste material and a completed Waste Characterization Report containing a physical and chemical description or analysis of such waste material, which description shall conform with any 
and all guidelines for waste acceptance provided by EQ.  On the basis of EQ’s analysis of such representative sample of the waste material and such Waste Characterization Report, EQ 
will determine whether such wastes are Acceptable Wastes.  EQ does not make any guarantee that it will handle any waste material or any particular quantity or type of waste material, and 
EQ reserves the right to the decline to transport, treat and/or dispose of waste material.  The Customer shall promptly furnish to EQ any information regarding known, suspected or planned 
changes in the composition of the waste material.  Further, the Customer shall promptly inform EQ of any change in the characteristic or condition of the waste material which becomes 
known to the Customer subsequent to the date of the Waste Characterization Report. 
Non-Conforming Wastes.   
In the event that EQ at any time discovers that any Delivered Waste is Non-Conforming Waste, EQ may reject or revoke its acceptance of the Non-Conforming Waste.  The Customer shall 
have seven (7) days to direct an alternative lawful manner of disposition of the waste, unless it is necessary by reason of law or otherwise to move the Non-Conforming Waste prior to 
expiration of the seven (7) day period.  If the Customer does not direct an alternative disposal, at its option, EQ may return any such Non-Conforming Wastes to the Customer, and the 
Customer shall pay or reimburse EQ for all costs and expenses incurred by EQ in connection with the receipt, handling, sampling, analyses, transportation and return to the Customer of 
such Non-Conforming Wastes.  If it is impossible or impractical for EQ to return the Non-Conforming Waste to the Customer, the Customer shall reimburse EQ for all costs, of any type or 
nature whatsoever, incurred by EQ, solely because such Delivered Waste was Non-Conforming Waste (including, but not limited to, all costs associated with any remedial steps necessary, 
due to the nature of the Non-Conforming Waste, in connection with material with which the Non-Conforming Waste may have been commingled and all expenses and charges for 
analyzing, handling, locating, preparing for transporting, storing and disposing of any Non-Conforming Waste). 
Customer Warranty - Acceptable Wastes.   
All Delivered Wastes shall be Acceptable Wastes and shall conform in all material respects to the description and specifications contained in the Waste Characterization Report.  The 
information set forth in the Waste Characterization Report or any manifest, placard or label associated with any Delivered Wastes, or otherwise represented by the Customer or the 
generator (if other than the Customer) to EQ, is and shall be true, accurate and complete as of the date of receipt of the involved waste by EQ. 
Customer Warranty - Title to Wastes. 
Either the Customer or the generator (if other than the Customer) shall hold clear title, free of any all liens, claims, encumbrances, and charges to Delivered Waste until such waste is 
accepted by EQ. 
Customer Warranty - Compliance with Laws.   
The Customer shall comply with all applicable federal, state and local environmental statutes, regulations, and other governmental requirements, as well as directives issued by EQ from 
time to time, governing the transportation, treatment and/or disposal of Acceptable Wastes, including, but not limited to, all packaging, manifesting, containerization, placarding and labeling 
requirements. 
Customer Warranty - Updating Information.   
If the Customer receives information that Delivered Waste or other hazardous waste described in the Waste Characterization Report, or some component of such waste, presents or may 
present a hazard or risk to persons, property or the environment which was not disclosed to EQ, or if the Customer or generator (if other than the Customer) has changed the process by 
which such waste results, the Customer shall promptly report such information to EQ in writing. 
Customer Indemnity.   
The Customer shall indemnify, defend and hold harmless EQ, and its affiliated or related companies, and all of their respective present or future officers, directors, shareholders, employees 
and agents from and against any and all losses, damages, liabilities, penalties, fines, forfeitures, demands, claims, causes of action, suits, costs and expenses (including, but not limited to, 
reasonable costs of defense, settlement, and reasonable attorneys’ fees), which may be asserted against any or all of them by any person or any governmental agency, or which any or all 
of them may hereafter suffer, incur, be responsible for or pay out, as a result of or in connection with bodily injuries (including, but not limited to, death, sickness, disease and emotional or 
mental distress) to any person (including EQ’s employees), damage (including, but not limited to, loss of use) to any property (public or private), or any requirements to conduct or incur 
expense for investigative, removal or remedial expenses in connection with contamination of or adverse effect on the environment, or any violation or alleged violation of any statues, 
ordinances, orders, rules or regulations of any governmental entity or agency, caused or arising out of (i) a breach of this Agreement by the Customer, (ii) the failure of any warranty of the 
Customer to be true, accurate and complete, or (iii) any willful or negligent act or omission of the Customer, or its employees or agents in connection with the performance of this 
Agreement. 
Force Majeure 
EQ shall not be liable for any failure to accept, receive, handle, treat, and/or dispose of Delivered Waste due to an act of God, fire, casualty, flood, war, strike, lockout, labor trouble, failure 
of public utilities, equipment failure, facility shutdown, injunction, accident, epidemic, riot, insurrection, destruction of operation or transportation facilities, the inability to procure materials, 
equipment, or sufficient personnel or energy in order to meet operational needs without the necessity of allocation, the failure or inability to obtain any governmental approvals or to meet 
Environmental Requirements (including, but not limited to voluntary or involuntary compliance with any act, exercise, assertion, or requirement of any governmental authority) which may 
temporarily or permanently prohibit operations of EQ, the Customer, or the Generator, or any other circumstances beyond the control of EQ which prevents or delays performance of any of 
its obligations under this Agreement. 
Governing Laws 
This Agreement shall in all respects be governed by and shall be construed in accordance with the laws of the State of Michigan applied to contracts executed and performed wholly within 
such state. 



~~~ __ ~ __~~_~ _~__ ~__ ~Lal!_d Dispo~~ Restriction & Certification Form 

PLease check the appropr;ate facility: -------- ­

o Michigan Disposal 'Waste Treatment Plant 49350:-J~ 1-94 Service Drive. Belleville, MJ 48111 EPA ID# MID 000 724 811 

o Wayne Disposal, Inc. Site #2 Landfill 49350 N. 1-94 Service Drive, Belleville. M1 48111 EPA ID # MID 048 090 633 


IZI EQ Detroit, Inc. 1923 Frederick~ Street, Detroit, Ml48211 EPA ID # MID 980 991566 


o EQ Resource Recovery, Inc. 36345 Van &>n) !Wad, Romulus, MI 48174 EPA ID # MID 060 975 B44 

o EQ North Carolina 1005 Investment Blvd, Ape><, NC 27502 EPA ID # NCO 982 170292 

o EQ Florida, Inc. 7202 Ea.<18"' Ave, Tampa, FL 33619 EPA ID#FLD981932494 

---------------~-- . ----~~---------------------

Gene..... tor Name: Naval Submarine Base New London U.S. EPA JD No.: CT4170022020 

Generator Address: Crystal Lake Rd. & Rt. 12, Groton, CT 06349 

State Manifest No.: _________________________ Manifest Doc. No.: _____________ 

Instructions 
Column I: Identify all U.S. EPA ha7""rdous waste codes that apply to this waste shipmenl 

C<JIumo 2: OlOose the appropriate treatability group: Non-Wastewater (NWW) or Wastewater (WW). 

Cohuno 3: Enter the appropriate Subcategory, ifapphcable, and also enler "Contaminated Soil" or "Debris" if the waste will be trc.atcd usinj; one of 

the alternative treatment technologies provided by 268.49 (c) - soil, or 268,45 - debris. 

Column 4: Enterthe letter oflhe appropriate paragraph from pages 1-2 oflhis foml. 

Column 5: For fOOJ - F005, F039, DODJ - D043, DebI;, and Contaminated So;1: please enter the Reference Numbe~s) for any constituent!; in your waste stream 

SUbject to treatmenl The Reference Nwnbe~s) ean be fOWld in the EO RC!.OUfce Guide, LDRlUHC Constituent Table. 


Manifest 
Line 
Item 

IIA 

lIB 

U.S. EPA 
HllZ3rdons Waste 

COde(s) 

0008 

NWW 
orWW 

NWW 

Subcategory How Mustthc 
Waste be Managed? 

A 

Reference Nnmbcr(s) ofHazardous 
Constitucnts rontained in tbe waste. 

Complete for FOOl·F005, "'039, 
OOOI-D043, Soil and Debris wastes. 

IIC 

110 

I hereby certify that all irrfonnation s 'tled on this and all associated documents is complete and acClIrdtc to the best of my knowledge and 

miorrnation. \/.,.( (. 

GeneratorSignature:~.;-.~"----+_+'''==~==_~c...::::/=-"''.~:::/:....,-;________ Title: Haz Waste Program M:..,;g::Lr'----_~ 
L' d J T II IC:/';..J /'1 CPriuted Name: III a . Irre Date:___---,.I-.....J[c,.~----------

-----~~-~----~ 

S. THIS CONTAMINATED SOlL pOES~OESNO*ONTAIN LISTED HAZARDOUS WASTE AND~DOES NOT EXHIBIT A 
(CTRG. )NE) (OR(U:: ONT:) 

CHARACTERISTIC Of HAZARDOUS WASTE AND liSSUBJECT roll COMPlJES WITH THE SOIL TREATMENT STANDARDS 
(C IRt LC dNE) 

AS PROYIDED BY 2Iifl,49(c) OR THE UNIVERSAL TREATMENT STANDARDS. J ccrtity tmder penalty of law that I have personally 
examined and am familiar with the treatment technology and operation of the trealment process used tu support this a.-rtification and believe that 
it has been maintained and operated properly so as (0 comply wilh trealmenl &landards specified iII 40 CFR 268.49 without impermissible 
dilution of thc prohibited wa,te,. I am aware that th.:n, arc significant penalties for SUbmitting a false certifICation, including Ihe possibility of 
fine and imprisOlunent. 

2/04, PaE" I of 2 





Report Date:

29-Sep-10 09:44
ü Final Report

Re-Issued Report

Revised Report

SPECTRUM ANALYTICAL, INC.
Featuring

HANIBAL TECHNOLOGY

Laboratory Report

New England Disposal Technologies, Inc

83 Gilmore Drive

Sutton, MA  01590

Attn: Lon Cohen

Project:

Project #:

Navy Base-Crystal Lake Rd - Groton, CT

IDW - Phase I

Laboratory ID Client Sample ID Matrix Date Sampled Date Received

SB18230-01 Soil Soil 15-Sep-10 09:30 16-Sep-10 17:17

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98 

USDA # S-51435

Vermont # VT-11393

Authorized by:

Hanibal C. Tayeh, Ph.D.

President/Laboratory Director

Technical Reviewer's Initial:

Spectrum Analytical holds certification in the State of New York for the analytes as indicated with an X in the "Cert." column within 

this report.  Please note that the State of New York does not offer certification for all analytes.

Please note that this report contains 13 pages of analytical data plus Chain of Custody document(s).  When the Laboratory Report is 

indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above.  Where this report 

identifies subcontracted analyses, copies of the subcontractor's test report are available upon request.  This report may not be 

reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does 

not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality" web page at 

www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc. 

holds NELAC certification are New York, New Hampshire, New Jersey and Florida. All analytical work for Volatile Organic and Air analysis are 

transferred to and conducted at our 830 Silver Street location (NY-11840, FL-E87936 and NJ-MA012).

Please contact the Laboratory or Technical Director at 800-789-9115 with any questions regarding the data contained in this laboratory report.

Headquarters: 11 Almgren Drive & 830 Silver Street • Agawam, MA 01001 • 1-800-789-9115 • 413-789-9018 • Fax 413-789-4076

www.spectrum-analytical.com Page 1 of 13



CASE NARRATIVE:

The sample temperature upon receipt by Spectrum Analytical courier was recorded as 5.0 degrees Celsius.  The condition of these 

samples was further noted as refrigerated.  The samples were transported on ice to the laboratory facility and the temperature was 

recorded at 3.0 degrees Celsius upon receipt at the laboratory.  Please refer to the Chain of Custody for details specific to sample 

receipt times.

An infrared thermometer with a tolerance of +/- 2.0 degrees Celsius was used immediately upon receipt of the samples.

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate (DUP) was not requested on the Chain of Custody, method 

criteria may have been fulfilled with a source sample not of this Sample Delivery Group.

These samples do not exhibit the characteristics of reactivity as defined in 40 CFR 261.23, sections (1), (2), (4), and (5); however,  

Spectrum Analytical, Inc. does not test for detonation, explosive reaction or potential, or forbidden explosives as defined in 40 CFR 

261.23, sections (3), (6), (7) and (8).

All VOC soils samples submitted and analyzed in methanol will have a minimum dilution factor of 50. This is the minimum amount of 

solvent allowed on the instrumentation without causing interference. Additional dilution factors may be required to keep analyte 

concentration within instrument calibration.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

SW846 1030

Duplicates:

1019742-DUP1 Source: SB18230-01

A hold time of 24 hours has been set to expedite the analyses through the laboratory. However, the hold time for Ignitability is not 

specified within the method other than to state that the samples should be analyzed as soon as possible.

Ignitability by Definition

Samples:

SB18230-01 Soil

A hold time of 24 hours has been set to expedite the analyses through the laboratory. However, the hold time for Ignitability is not 

specified within the method other than to state that the samples should be analyzed as soon as possible.

Ignitability by Definition

SW846 1311/6010B

Blanks:

1019828-BLK1

The method blank contains analyte at a concentration above the MRL; however, concentration is less than 10% of the sample 

result, which is negligible according to method criteria.

Barium

Samples:

SB18230-01 Soil

Data confirmed with duplicate analysis.

Barium

Cadmium

Lead

SW846 9045C

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 2 of 13



SW846 9045C

Laboratory Control Samples:

1019736 SRM

pH percent recovery 111 (92-108) is outside individual acceptance criteria, but within overall method allowances.  All reported 

results of the following samples are considered to have a potentially high bias:

Soil

1019736 SRM/SRMD

pH percent recoveries (111/101) are outside individual acceptance criteria, but within overall method allowances.  All reported 

results of the following samples are considered to have a potentially  bias:

Soil

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 3 of 13



Soil

Sample Identification
Matrix

15-Sep-10 09:30

Collection Date/Time Received

16-Sep-10

Client Project #

IDW - Phase I Soil
SB18230-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

SW846 1311 17-Sep-1017-Sep-10N/ACompleted XTCLP Extraction 1 1019769AMT

TCLP Volatile Organic Compounds by 8260B (TCL)

Prepared by method SW846 5030 Water MS Initial weight: 5 ml

SW846 1311/8260B 24-Sep-1024-Sep-10µg/l 5.0BRL71-43-2 Benzene 5 1020148EK/

" ""µg/l 50.0BRL78-93-3 2-Butanone (MEK) 5 ""

" ""µg/l 5.0BRL56-23-5 Carbon tetrachloride 5 ""

" ""µg/l 5.0BRL108-90-7 Chlorobenzene 5 ""

" ""µg/l 5.0BRL67-66-3 Chloroform 5 ""

" ""µg/l 5.0BRL107-06-2 1,2-Dichloroethane 5 ""

" ""µg/l 5.0BRL75-35-4 1,1-Dichloroethene 5 ""

" ""µg/l 5.0BRL127-18-4 Tetrachloroethene 5 ""

" ""µg/l 5.0BRL79-01-6 Trichloroethene 5 ""

" ""µg/l 5.0BRL75-01-4 Vinyl chloride 5 ""

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 98 "460-00-4

70-130 % " " ""Toluene-d8 93 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 108 "17060-07-0

70-130 % " " ""Dibromofluoromethane 99 "1868-53-7

Semivolatile Organic Compounds by GCMS

SW846 1311 17-Sep-1017-Sep-10N/ACompleted XTCLP Extraction 1 1019763AMT

TCLP Semivolatiles by SW846 1311/8270C (TCL)

Prepared by method SW846 3535

SW846 

1311/8270C/D

20-Sep-1020-Sep-10µg/l 5.00BRL X106-46-7 1,4-Dichlorobenzene 1 1019783SM

" ""µg/l 5.00BRL X121-14-2 2,4-Dinitrotoluene 1 ""

" ""µg/l 5.00BRL X118-74-1 Hexachlorobenzene 1 ""

" ""µg/l 5.00BRL X87-68-3 Hexachlorobutadiene 1 ""

" ""µg/l 5.00BRL X67-72-1 Hexachloroethane 1 ""

" ""µg/l 5.00BRL X95-48-7 2-Methylphenol 1 ""

" ""µg/l 10.0BRL X108-39-4, 

106-44-5

3 & 4-Methylphenol 1 ""

" ""µg/l 5.00BRL X98-95-3 Nitrobenzene 1 ""

" ""µg/l 5.00BRL X87-86-5 Pentachlorophenol 1 ""

" ""µg/l 5.00BRL X110-86-1 Pyridine 1 ""

" ""µg/l 5.00BRL X95-95-4 2,4,5-Trichlorophenol 1 ""

" ""µg/l 5.00BRL X88-06-2 2,4,6-Trichlorophenol 1 ""

Surrogate recoveries:

30-130 % " " ""2-Fluorobiphenyl 83 "321-60-8

30-130 % " " ""2-Fluorophenol 79 "367-12-4

30-130 % " " ""Nitrobenzene-d5 76 "4165-60-0

30-130 % " " ""Terphenyl-dl4 80 "1718-51-0

Semivolatile Organic Compounds by GC

Polychlorinated Biphenyls by SW846 8082

Prepared by method SW846 3545A

SW846 8082 17-Sep-1017-Sep-10µg/kg dry 20.1BRL X12674-11-2 Aroclor-1016 1 1019681SM

" ""µg/kg dry 20.1BRL X11104-28-2 Aroclor-1221 1 ""

" ""µg/kg dry 20.1BRL X11141-16-5 Aroclor-1232 1 ""
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Soil

Sample Identification
Matrix

15-Sep-10 09:30

Collection Date/Time Received

16-Sep-10

Client Project #

IDW - Phase I Soil
SB18230-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Semivolatile Organic Compounds by GC

Polychlorinated Biphenyls by SW846 8082

Prepared by method SW846 3545A

SW846 8082 17-Sep-1017-Sep-10µg/kg dry 20.1BRL X53469-21-9 Aroclor-1242 1 1019681SM

" ""µg/kg dry 20.1BRL X12672-29-6 Aroclor-1248 1 ""

" ""µg/kg dry 20.1BRL X11097-69-1 Aroclor-1254 1 ""

" ""µg/kg dry 20.1BRL X11096-82-5 Aroclor-1260 1 ""

" ""µg/kg dry 20.1BRL X37324-23-5 Aroclor-1262 1 ""

" ""µg/kg dry 20.1BRL X11100-14-4 Aroclor-1268 1 ""

Surrogate recoveries:

30-150 % " " ""4,4-DB-Octafluorobiphenyl (Sr) 75 "10386-84-2

30-150 % " " ""4,4-DB-Octafluorobiphenyl (Sr) 

[2C]

76 "10386-84-2

30-150 % " " ""Decachlorobiphenyl (Sr) 46 "2051-24-3

30-150 % " " ""Decachlorobiphenyl (Sr) [2C] 52 "2051-24-3

TCLP Metals by EPA 1311 & 6000/7000 Series Methods

SW846 1311 17-Sep-1017-Sep-10N/ACompleted XTCLP Extraction 1 1019759WW

SW846 1311/6010B 20-Sep-1020-Sep-10mg/l 0.0100BRL X7440-22-4 Silver 1 1019828JB

" 21-Sep-10"mg/l 0.0090BRL X7440-38-2 Arsenic 1 ""

" 20-Sep-10"mg/l 0.0100V110.410 X7440-39-3 Barium 1 ""

" ""mg/l 0.0050V110.0054 X7440-43-9 Cadmium 1 ""

" ""mg/l 0.0100BRL X7440-47-3 Chromium 1 ""

SW846 1311/7470A 21-Sep-10"mg/l 0.00020BRL X7439-97-6 Mercury 1 1019829ARF

SW846 1311/6010B 20-Sep-10"mg/l 0.0150V1125.2 X7439-92-1 Lead 1 1019828JB

" ""mg/l 0.0300BRL X7782-49-2 Selenium 1 ""

General Chemistry Parameters

SM2540 G Mod. 17-Sep-1017-Sep-10%96.0% Solids 1 1019723AB

Toxicity Characteristics

SW846 1030 17-Sep-10 

09:55

17-Sep-10 

09:55

N/AIgHTNegative XIgnitability by Definition 1 1019742VK

SW846 9045C 17-Sep-10 

15:46

17-Sep-10 

12:28

pH UnitspH10.6 XpH 1 1019736TDD

Reactivity Cyanide/Sulfide

Prepared by method General Preparation

SW846 Ch. 7.3 24-Sep-1023-Sep-10mg/kg dryNonreactive XReactivity 1 1020103BD

" ""mg/kg dry 24.8BRL XReactive Cyanide 1 ""

" ""mg/kg dry 49.5BRL XReactive Sulfide 1 ""
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1020148 - SW846 5030 Water MS

Blank (1020148-BLK1) Prepared & Analyzed: 24-Sep-10

µg/lBRLBenzene 1.0

µg/lBRL2-Butanone (MEK) 10.0

µg/lBRLCarbon tetrachloride 1.0

µg/lBRLChlorobenzene 1.0

µg/lBRLChloroform 1.0

µg/lBRL1,2-Dichloroethane 1.0

µg/lBRL1,1-Dichloroethene 1.0

µg/lBRLTetrachloroethene 1.0

µg/lBRLTrichloroethene 1.0

µg/lBRLVinyl chloride 1.0

30.0 70-130Surrogate: 4-Bromofluorobenzene 30.1 µg/l 100

30.0 70-130Surrogate: Toluene-d8 27.9 µg/l 93

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 32.8 µg/l 110

30.0 70-130Surrogate: Dibromofluoromethane 30.1 µg/l 100

Blank (1020148-BLK2) Prepared & Analyzed: 24-Sep-10

µg/lBRLBenzene 5.0

µg/lBRL2-Butanone (MEK) 50.0

µg/lBRLCarbon tetrachloride 5.0

µg/lBRLChlorobenzene 5.0

µg/lBRLChloroform 5.0

µg/lBRL1,2-Dichloroethane 5.0

µg/lBRL1,1-Dichloroethene 5.0

µg/lBRLTetrachloroethene 5.0

µg/lBRLTrichloroethene 5.0

µg/lBRLVinyl chloride 5.0

30.0 70-130Surrogate: 4-Bromofluorobenzene 30.7 µg/l 102

30.0 70-130Surrogate: Toluene-d8 27.9 µg/l 93

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 31.6 µg/l 105

30.0 70-130Surrogate: Dibromofluoromethane 29.2 µg/l 97

LCS (1020148-BS1) Prepared & Analyzed: 24-Sep-10

20.0 70-130µg/l20.6 103Benzene

20.0 70-130µg/l19.2 962-Butanone (MEK)

20.0 70-130µg/l22.1 111Carbon tetrachloride

20.0 70-130µg/l18.2 91Chlorobenzene

20.0 70-130µg/l19.9 99Chloroform

20.0 70-130µg/l21.2 1061,2-Dichloroethane

20.0 70-130µg/l23.0 1151,1-Dichloroethene

20.0 70-130µg/l20.7 104Tetrachloroethene

20.0 70-130µg/l20.6 103Trichloroethene

20.0 70-130µg/l22.6 113Vinyl chloride

30.0 70-130Surrogate: 4-Bromofluorobenzene 30.9 µg/l 103

30.0 70-130Surrogate: Toluene-d8 29.0 µg/l 96

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 32.4 µg/l 108

30.0 70-130Surrogate: Dibromofluoromethane 30.8 µg/l 103

LCS Dup (1020148-BSD1) Prepared & Analyzed: 24-Sep-10

20.0 3070-130 3µg/l21.2 106Benzene

20.0 3070-130 6µg/l18.1 912-Butanone (MEK)

20.0 3070-130 6µg/l23.6 118Carbon tetrachloride

20.0 3070-130 6µg/l19.4 97Chlorobenzene

20.0 3070-130 3µg/l20.5 103Chloroform
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1020148 - SW846 5030 Water MS

LCS Dup (1020148-BSD1) Prepared & Analyzed: 24-Sep-10

20.0 3070-130 0.3µg/l21.1 1061,2-Dichloroethane

20.0 3070-130 2µg/l23.4 1171,1-Dichloroethene

20.0 3070-130 3µg/l21.3 106Tetrachloroethene

20.0 3070-130 3µg/l21.3 107Trichloroethene

20.0 3070-130 5µg/l23.9 119Vinyl chloride

30.0 70-130Surrogate: 4-Bromofluorobenzene 30.9 µg/l 103

30.0 70-130Surrogate: Toluene-d8 28.6 µg/l 95

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 31.5 µg/l 105

30.0 70-130Surrogate: Dibromofluoromethane 30.1 µg/l 100

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 7 of 13



Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019783 - SW846 3535

Blank (1019783-BLK1) Prepared & Analyzed: 20-Sep-10

µg/lBRL1,4-Dichlorobenzene 5.00

µg/lBRL2,4-Dinitrotoluene 5.00

µg/lBRLHexachlorobenzene 5.00

µg/lBRLHexachlorobutadiene 5.00

µg/lBRLHexachloroethane 5.00

µg/lBRL2-Methylphenol 5.00

µg/lBRL3 & 4-Methylphenol 10.0

µg/lBRLNitrobenzene 5.00

µg/lBRLPentachlorophenol 5.00

µg/lBRLPyridine 5.00

µg/lBRL2,4,5-Trichlorophenol 5.00

µg/lBRL2,4,6-Trichlorophenol 5.00

55.6 30-130Surrogate: 2-Fluorobiphenyl 45.9 µg/l 83

55.6 30-130Surrogate: 2-Fluorophenol 45.3 µg/l 81

55.6 30-130Surrogate: Nitrobenzene-d5 43.3 µg/l 78

55.6 30-130Surrogate: Terphenyl-dl4 44.1 µg/l 79

LCS (1019783-BS1) Prepared & Analyzed: 20-Sep-10

200 40-140µg/l161 801,4-Dichlorobenzene 5.00

200 40-140µg/l188 942,4-Dinitrotoluene 5.00

200 40-140µg/l183 91Hexachlorobenzene 5.00

200 40-140µg/l126 63Hexachlorobutadiene 5.00

200 40-140µg/l161 81Hexachloroethane 5.00

200 30-130µg/l157 792-Methylphenol 5.00

200 40-130µg/l165 823 & 4-Methylphenol 10.0

200 40-140µg/l137 68Nitrobenzene 5.00

200 30-130µg/l145 73Pentachlorophenol 5.00

200 40-140µg/l176 88Pyridine 5.00

200 30-130µg/l152 762,4,5-Trichlorophenol 5.00

200 30-130µg/l163 822,4,6-Trichlorophenol 5.00

200 30-130Surrogate: 2-Fluorobiphenyl 170 µg/l 85

200 15-110Surrogate: 2-Fluorophenol 168 µg/l 84

200 30-130Surrogate: Nitrobenzene-d5 139 µg/l 70

200 30-130Surrogate: Terphenyl-dl4 157 µg/l 78

LCS Dup (1019783-BSD1) Prepared & Analyzed: 20-Sep-10

200 2040-140 2µg/l165 821,4-Dichlorobenzene 5.00

200 2040-140 4µg/l196 982,4-Dinitrotoluene 5.00

200 2040-140 3µg/l189 94Hexachlorobenzene 5.00

200 2040-140 3µg/l130 65Hexachlorobutadiene 5.00

200 2040-140 3µg/l166 83Hexachloroethane 5.00

200 2030-130 2µg/l161 802-Methylphenol 5.00

200 2040-130 2µg/l168 843 & 4-Methylphenol 10.0

200 2040-140 1µg/l139 69Nitrobenzene 5.00

200 2030-130 5µg/l152 76Pentachlorophenol 5.00

200 2040-140 1µg/l178 89Pyridine 5.00

200 2030-130 3µg/l157 792,4,5-Trichlorophenol 5.00

200 2030-130 4µg/l169 852,4,6-Trichlorophenol 5.00

200 30-130Surrogate: 2-Fluorobiphenyl 176 µg/l 88

200 15-110Surrogate: 2-Fluorophenol 173 µg/l 87

200 30-130Surrogate: Nitrobenzene-d5 143 µg/l 71

200 30-130Surrogate: Terphenyl-dl4 165 µg/l 82
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019783 - SW846 3535

Duplicate (1019783-DUP1) Prepared & Analyzed: 20-Sep-10Source: SB18230-01

50µg/l BRLBRL1,4-Dichlorobenzene 5.00

50µg/l BRLBRL2,4-Dinitrotoluene 5.00

50µg/l BRLBRLHexachlorobenzene 5.00

50µg/l BRLBRLHexachlorobutadiene 5.00

50µg/l BRLBRLHexachloroethane 5.00

50µg/l BRLBRL2-Methylphenol 5.00

50µg/l BRLBRL3 & 4-Methylphenol 10.0

50µg/l BRLBRLNitrobenzene 5.00

50µg/l BRLBRLPentachlorophenol 5.00

50µg/l BRLBRLPyridine 5.00

50µg/l BRLBRL2,4,5-Trichlorophenol 5.00

50µg/l BRLBRL2,4,6-Trichlorophenol 5.00

100 30-130Surrogate: 2-Fluorobiphenyl 82.7 µg/l 83

100 30-130Surrogate: 2-Fluorophenol 76.5 µg/l 76

100 30-130Surrogate: Nitrobenzene-d5 74.3 µg/l 74

100 30-130Surrogate: Terphenyl-dl4 78.0 µg/l 78
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Semivolatile Organic Compounds by GC - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019681 - SW846 3545A

Blank (1019681-BLK1) Prepared & Analyzed: 17-Sep-10

µg/kg wetBRLAroclor-1016 20.0

µg/kg wetBRLAroclor-1016 [2C] 20.0

µg/kg wetBRLAroclor-1221 20.0

µg/kg wetBRLAroclor-1221 [2C] 20.0

µg/kg wetBRLAroclor-1232 20.0

µg/kg wetBRLAroclor-1232 [2C] 20.0

µg/kg wetBRLAroclor-1242 20.0

µg/kg wetBRLAroclor-1242 [2C] 20.0

µg/kg wetBRLAroclor-1248 20.0

µg/kg wetBRLAroclor-1248 [2C] 20.0

µg/kg wetBRLAroclor-1254 20.0

µg/kg wetBRLAroclor-1254 [2C] 20.0

µg/kg wetBRLAroclor-1260 20.0

µg/kg wetBRLAroclor-1260 [2C] 20.0

µg/kg wetBRLAroclor-1262 20.0

µg/kg wetBRLAroclor-1262 [2C] 20.0

µg/kg wetBRLAroclor-1268 20.0

µg/kg wetBRLAroclor-1268 [2C] 20.0

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 18.0 µg/kg wet 90

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) [2C] 19.3 µg/kg wet 96

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) 17.9 µg/kg wet 90

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) [2C] 18.4 µg/kg wet 92

LCS (1019681-BS1) Prepared & Analyzed: 17-Sep-10

250 50-140µg/kg wet212 85Aroclor-1016 20.0

250 50-140µg/kg wet208 83Aroclor-1016 [2C] 20.0

250 50-140µg/kg wet197 79Aroclor-1260 20.0

250 50-140µg/kg wet229 91Aroclor-1260 [2C] 20.0

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 21.3 µg/kg wet 107

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) [2C] 19.6 µg/kg wet 98

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) 17.4 µg/kg wet 87

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) [2C] 19.3 µg/kg wet 96

LCS Dup (1019681-BSD1) Prepared & Analyzed: 17-Sep-10

250 3050-140 6µg/kg wet200 80Aroclor-1016 20.0

250 3050-140 6µg/kg wet195 78Aroclor-1016 [2C] 20.0

250 3050-140 8µg/kg wet183 73Aroclor-1260 20.0

250 3050-140 3µg/kg wet223 89Aroclor-1260 [2C] 20.0

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 19.9 µg/kg wet 100

20.0 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) [2C] 18.0 µg/kg wet 90

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) 16.1 µg/kg wet 80

20.0 30-150Surrogate: Decachlorobiphenyl (Sr) [2C] 18.6 µg/kg wet 93
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TCLP Metals by EPA 1311 & 6000/7000 Series Methods - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019828 - SW846 3010A

Blank (1019828-BLK1) Prepared & Analyzed: 20-Sep-10

mg/lBRLLead 0.0150

mg/lBRLSelenium 0.0300

mg/lBRLArsenic 0.0090

mg/lBRLSilver 0.0100

mg/lBRLChromium 0.0100

mg/lBRLCadmium 0.0050

mg/lQB10.0105Barium 0.0100

LCS (1019828-BS1) Prepared & Analyzed: 20-Sep-10

2.50 85-115mg/l2.56 102Selenium 0.0300

2.50 85-115mg/l2.46 98Lead 0.0150

2.50 85-115mg/l2.47 99Arsenic 0.0090

2.50 85-115mg/l2.47 99Cadmium 0.0050

2.50 85-115mg/l2.60 104Chromium 0.0100

2.50 85-115mg/l2.59 103Silver 0.0100

2.50 85-115mg/l2.44 98Barium 0.0100

LCS Dup (1019828-BSD1) Prepared & Analyzed: 20-Sep-10

2.50 2085-115 1mg/l2.48 99Lead 0.0150

2.50 2085-115 0.08mg/l2.56 102Selenium 0.0300

2.50 2085-115 0.3mg/l2.60 104Chromium 0.0100

2.50 10485-115 0mg/l2.59 103Silver 0.0100

2.50 2085-115 0.9mg/l2.49 100Arsenic 0.0090

2.50 2085-115 0.3mg/l2.48 99Cadmium 0.0050

2.50 2085-115 0.4mg/l2.45 98Barium 0.0100

Duplicate (1019828-DUP1) Prepared & Analyzed: 20-Sep-10Source: SB18230-01

2018mg/lJ 0.00950.0114Selenium 0.0300

2010mg/l 25.227.9Lead 0.0150

20mg/l BRLBRLSilver 0.0100

20mg/lJ BRL0.0076Arsenic 0.0090

202mg/l 0.00540.0055Cadmium 0.0050

20mg/lJ BRL0.0068Chromium 0.0100

2010mg/l 0.4100.451Barium 0.0100

Batch 1019829 - EPA200/SW7000 Series

Blank (1019829-BLK1) Prepared: 20-Sep-10   Analyzed: 21-Sep-10

mg/lBRLMercury 0.00020

LCS (1019829-BS1) Prepared: 20-Sep-10   Analyzed: 21-Sep-10

0.00500 85-115mg/l0.00510 102Mercury 0.00020

Duplicate (1019829-DUP1) Prepared: 20-Sep-10   Analyzed: 21-Sep-10Source: SB18230-01

20mg/l BRLBRLMercury 0.00020
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Toxicity Characteristics - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019736 - General Preparation

Reference (1019736-SRM1) Prepared & Analyzed: 17-Sep-10

5.51 92-108pH Units6.13 111pH

Reference (1019736-SRM2) Prepared & Analyzed: 17-Sep-10

6.00 97.5-102.5pH Units6.07 101pH

Batch 1019742 - General Preparation

Duplicate (1019742-DUP1) Prepared & Analyzed: 17-Sep-10Source: SB18230-01

35N/AIgHT NegativeNegativeIgnitability by Definition

Batch 1020103 - General Preparation

Blank (1020103-BLK1) Prepared: 23-Sep-10   Analyzed: 24-Sep-10

mg/kg wet0.00Reactivity

mg/kg wetBRLReactive Cyanide 25.0

mg/kg wetBRLReactive Sulfide 50.0

Reference (1020103-SRM1) Prepared: 23-Sep-10   Analyzed: 24-Sep-10

100 0-200mg/kg wet3.23 3Reactive Cyanide 25.0

Reference (1020103-SRM2) Prepared: 23-Sep-10   Analyzed: 24-Sep-10

6700 0-200mg/kg wet176 3Reactive Sulfide 50.0
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Notes and Definitions

A hold time of 24 hours has been set to expedite the analyses through the laboratory. However, the hold time for 

Ignitability is not specified within the method other than to state that the samples should be analyzed as soon as possible.

IgHT

The method blank contains analyte at a concentration above the MRL; however, concentration is less than 10% of the 

sample result, which is negligible according to method criteria.

QB1

Data confirmed with duplicate analysis.V11

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit

Not ReportedNR

J Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag).

The method for pH does not stipulate a specific holding time other than to state that the samples should be analyzed as 

soon as possible.  For aqueous samples the 40 CFR 136 specifies a holding time of 15 minutes from sampling to analysis. 

Therefore all aqueous pH samples not analyzed in the field are considered out of hold time at the time of sample receipt.  

All soil samples are analyzed as soon as possible after sample receipt.

pH

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC.

Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

Validated by:

Hanibal C. Tayeh, Ph.D.

Kimberly Wisk

Nicole Leja

Rebecca Merz
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SPECTRUM ANALYTICAL, INC.
Featuring

HANIBAL TECHNOLOGY

Laboratory Report

New England Disposal Technologies, Inc

83 Gilmore Drive

Sutton, MA  01590

Attn: Lon Cohen

Project:

Project #:

Navy Base-Crystal Lake Rd - Groton, CT

IDW-Disposal

Laboratory ID Client Sample ID Matrix Date Sampled Date Received

SB19562-01 IDW Soil Soil 14-Oct-10 09:00 15-Oct-10 15:30

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98 

USDA # S-51435

Authorized by:

Hanibal C. Tayeh, Ph.D.

President/Laboratory Director

Technical Reviewer's Initial:

Spectrum Analytical holds certification in the State of New York for the analytes as indicated with an X in the "Cert." column within 

this report.  Please note that the State of New York does not offer certification for all analytes.

Please note that this report contains 19 pages of analytical data plus Chain of Custody document(s).  When the Laboratory Report is 

indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above.  Where this report 

identifies subcontracted analyses, copies of the subcontractor's test report are available upon request.  This report may not be 

reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does 

not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality" web page at 

www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc. 

holds NELAC certification are New York, New Hampshire, New Jersey and Florida. All analytical work for Volatile Organic and Air analysis are 

transferred to and conducted at our 830 Silver Street location (NY-11840, FL-E87936 and NJ-MA012).

Headquarters: 11 Almgren Drive & 830 Silver Street • Agawam, MA 01001 • 1-800-789-9115 • 413-789-9018 • Fax 413-789-4076
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CASE NARRATIVE:

The sample temperature upon receipt by Spectrum Analytical courier was recorded as 3.8 degrees Celsius.  The condition of these 

samples was further noted as refrigerated.  The samples were transported on ice to the laboratory facility and the temperature was 

recorded at 1.2 degrees Celsius upon receipt at the laboratory.  Please refer to the Chain of Custody for details specific to sample 

receipt times.

An infrared thermometer with a tolerance of +/- 2.0 degrees Celsius was used immediately upon receipt of the samples.

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate (DUP) was not requested on the Chain of Custody, method 

criteria may have been fulfilled with a source sample not of this Sample Delivery Group.

All VOC soils samples submitted and analyzed in methanol will have a minimum dilution factor of 50. This is the minimum amount of 

solvent allowed on the instrumentation without causing interference. Additional dilution factors may be required to keep analyte 

concentration within instrument calibration.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

SW846 8260B/C

Calibration:

1008010

Analyte quantified by quadratic equation type calibration.

1,2,3-Trichlorobenzene

1,2,4-Trichlorobenzene

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane (EDB)

2-Hexanone (MBK)

4-Methyl-2-pentanone (MIBK)

Bromodichloromethane

Bromoform

Carbon disulfide

cis-1,3-Dichloropropene

Dibromochloromethane

Naphthalene

trans-1,3-Dichloropropene

This affected the following samples:

1021778-BLK1

1021778-BS1

1021778-BSD1

IDW Soil

S007387-ICV1

S009371-CCV1

S007387-ICV1

Analyte percent recovery is outside individual acceptance criteria (70-130).

Methyl tert-butyl ether (221%)

This affected the following samples:

1021778-BLK1

1021778-BS1

1021778-BSD1

IDW Soil

S009371-CCV1

Laboratory Control Samples:

 This laboratory report is not valid without an authorized signature on the cover page .
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SW846 8260B/C

Laboratory Control Samples:

1021778 BS/BSD

Ethyl tert-butyl ether percent recoveries (68/71) are outside individual acceptance criteria (70-130), but within overall method 

allowances.  All reported results of the following samples are considered to have a potentially low bias:

IDW Soil

Tert-amyl methyl ether percent recoveries (64/66) are outside individual acceptance criteria (70-130), but within overall method 

allowances.  All reported results of the following samples are considered to have a potentially low bias:

IDW Soil

Samples:

S009371-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

Chloroethane (-24.8%)

Chloromethane (-30.3%)

Dichlorodifluoromethane (Freon12) (-26.0%)

Ethanol (-28.2%)

Ethyl tert-butyl ether (-33.8%)

Methyl tert-butyl ether (-22.8%)

Tert-Butanol / butyl alcohol (-29.4%)

Analyte percent drift is outside individual acceptance criteria (20), but within overall method allowances.

n-Butylbenzene (-21.8%)

Tert-amyl methyl ether (-36.2%)

This affected the following samples:

1021778-BLK1

1021778-BS1

1021778-BSD1

IDW Soil

SW846 8270C/D

Calibration:

1009014

Analyte quantified by quadratic equation type calibration.

Aniline

Benzidine

This affected the following samples:

S008553-ICV1

S008553-ICV1

Analyte percent recovery is outside individual acceptance criteria (70-130).

4-Bromophenyl phenyl ether (142%)

4-Nitroaniline (143%)

Aniline (0%)

Hexachlorocyclopentadiene (378%)

N-Nitrosodiphenylamine (144%)
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SW846 8270C/D

Calibration:

S008553-ICV1

This affected the following samples:

IDW Soil

S009403-CCV1

Laboratory Control Samples:

1021617 BS

2,4-Dinitrophenol percent recovery 16 (40-130) is outside individual acceptance criteria, but within overall method allowances.  

All reported results of the following samples are considered to have a potentially low bias:

IDW Soil

2-Nitrophenol percent recovery 33 (40-130) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

IDW Soil

4,6-Dinitro-2-methylphenol percent recovery 11 (40-130) is outside individual acceptance criteria, but within overall method 

allowances.  All reported results of the following samples are considered to have a potentially low bias:

IDW Soil

4-Nitroaniline percent recovery 138 (40-130) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially high bias:

IDW Soil

4-Nitrophenol percent recovery 35 (40-130) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

IDW Soil

Benzidine percent recovery 7 (40-140) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

IDW Soil

Benzoic acid percent recovery 37 (40-130) is outside individual acceptance criteria, but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

IDW Soil

Hexachlorocyclopentadiene percent recovery 32 (40-130) is outside individual acceptance criteria, but within overall method 

allowances.  All reported results of the following samples are considered to have a potentially low bias:

IDW Soil

Pentachlorophenol percent recovery 29 (40-130) is outside individual acceptance criteria, but within overall method allowances.  

All reported results of the following samples are considered to have a potentially low bias:

IDW Soil

Samples:

S009341-CCV1
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SW846 8270C/D

Samples:

S009341-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

2-Nitrophenol (44.6%)

3-Nitroaniline (33.9%)

4-Nitroaniline (39.6%)

4-Nitrophenol (24.5%)

Hexachlorocyclopentadiene (20.3%)

Pentachloronitrobenzene (31.5%)

Pyridine (-43.6%)

Analyte percent drift is outside individual acceptance criteria (20), but within overall method allowances.

2,4-Dinitrophenol (111%)

2,4-Dinitrotoluene (28.6%)

2,6-Dinitrotoluene (31.7%)

2-Nitroaniline (28.4%)

4,6-Dinitro-2-methylphenol (95.4%)

Benzoic acid (63.3%)

Pentachlorophenol (23.6%)

This affected the following samples:

1021617-BLK1

1021617-BS1

S009403-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

Azobenzene/Diphenyldiazine (20.5%)

Bis(2-chloroisopropyl)ether (31.1%)

Bis(2-ethylhexyl)phthalate (81.6%)

Butyl benzyl phthalate (26.8%)

Chrysene (51.2%)

Di-n-butyl phthalate (30.8%)

Di-n-octyl phthalate (34.0%)

Nitrobenzene (26.4%)

N-Nitrosodiphenylamine (21.7%)

Pentachloronitrobenzene (32.4%)

Pentachlorophenol (-25.9%)

Analyte percent drift is outside individual acceptance criteria (20), but within overall method allowances.

4,6-Dinitro-2-methylphenol (28.7%)

Aniline (-46.0%)

This affected the following samples:

IDW Soil

SB19562-01 IDW Soil

Elevated Reporting Limits due to the presence of high levels of non-target analytes.
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IDW Soil

Sample Identification
Matrix

14-Oct-10 09:00

Collection Date/Time Received

15-Oct-10

Client Project #

IDW-Disposal Soil
SB19562-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

VOC Soil Extraction 15-Oct-1015-Oct-10N/AField extractedVOC Extraction 1 1021604SJL

Volatile Organic Compounds

Prepared by method SW846 5030 Soil (high level) Initial weight: 14.95 g

SW846 8260B/C 20-Oct-1019-Oct-10µg/kg dry 54.9BRL X76-13-1 1,1,2-Trichlorotrifluoroethane 

(Freon 113)

50 1021778eq

" ""µg/kg dry 549BRL X67-64-1 Acetone 50 ""

" ""µg/kg dry 54.9BRL X107-13-1 Acrylonitrile 50 ""

" ""µg/kg dry 54.9BRL X71-43-2 Benzene 50 ""

" ""µg/kg dry 54.9BRL X108-86-1 Bromobenzene 50 ""

" ""µg/kg dry 54.9BRL X74-97-5 Bromochloromethane 50 ""

" ""µg/kg dry 54.9BRL X75-27-4 Bromodichloromethane 50 ""

" ""µg/kg dry 54.9BRL X75-25-2 Bromoform 50 ""

" ""µg/kg dry 110BRL X74-83-9 Bromomethane 50 ""

" ""µg/kg dry 549BRL X78-93-3 2-Butanone (MEK) 50 ""

" ""µg/kg dry 54.9BRL X104-51-8 n-Butylbenzene 50 ""

" ""µg/kg dry 54.9BRL X135-98-8 sec-Butylbenzene 50 ""

" ""µg/kg dry 54.9BRL X98-06-6 tert-Butylbenzene 50 ""

" ""µg/kg dry 110BRL X75-15-0 Carbon disulfide 50 ""

" ""µg/kg dry 54.9BRL X56-23-5 Carbon tetrachloride 50 ""

" ""µg/kg dry 54.9BRL X108-90-7 Chlorobenzene 50 ""

" ""µg/kg dry 110BRL X75-00-3 Chloroethane 50 ""

" ""µg/kg dry 54.9BRL X67-66-3 Chloroform 50 ""

" ""µg/kg dry 110BRL X74-87-3 Chloromethane 50 ""

" ""µg/kg dry 54.9BRL X95-49-8 2-Chlorotoluene 50 ""

" ""µg/kg dry 54.9BRL X106-43-4 4-Chlorotoluene 50 ""

" ""µg/kg dry 110BRL X96-12-8 1,2-Dibromo-3-chloropropane 50 ""

" ""µg/kg dry 54.9BRL X124-48-1 Dibromochloromethane 50 ""

" ""µg/kg dry 54.9BRL X106-93-4 1,2-Dibromoethane (EDB) 50 ""

" ""µg/kg dry 54.9BRL X74-95-3 Dibromomethane 50 ""

" ""µg/kg dry 54.9BRL X95-50-1 1,2-Dichlorobenzene 50 ""

" ""µg/kg dry 54.9BRL X541-73-1 1,3-Dichlorobenzene 50 ""

" ""µg/kg dry 54.9BRL X106-46-7 1,4-Dichlorobenzene 50 ""

" ""µg/kg dry 110BRL X75-71-8 Dichlorodifluoromethane (Freon12) 50 ""

" ""µg/kg dry 54.9BRL X75-34-3 1,1-Dichloroethane 50 ""

" ""µg/kg dry 54.9BRL X107-06-2 1,2-Dichloroethane 50 ""

" ""µg/kg dry 54.9BRL X75-35-4 1,1-Dichloroethene 50 ""

" ""µg/kg dry 54.9BRL X156-59-2 cis-1,2-Dichloroethene 50 ""

" ""µg/kg dry 54.9BRL X156-60-5 trans-1,2-Dichloroethene 50 ""

" ""µg/kg dry 54.9BRL X78-87-5 1,2-Dichloropropane 50 ""

" ""µg/kg dry 54.9BRL X142-28-9 1,3-Dichloropropane 50 ""

" ""µg/kg dry 54.9BRL X594-20-7 2,2-Dichloropropane 50 ""

" ""µg/kg dry 54.9BRL X563-58-6 1,1-Dichloropropene 50 ""

" ""µg/kg dry 54.9BRL X10061-01-5 cis-1,3-Dichloropropene 50 ""

" ""µg/kg dry 54.9BRL X10061-02-6 trans-1,3-Dichloropropene 50 ""

" ""µg/kg dry 54.9BRL X100-41-4 Ethylbenzene 50 ""

" ""µg/kg dry 54.9BRL X87-68-3 Hexachlorobutadiene 50 ""

" ""µg/kg dry 549BRL X591-78-6 2-Hexanone (MBK) 50 ""
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IDW Soil

Sample Identification
Matrix

14-Oct-10 09:00

Collection Date/Time Received

15-Oct-10

Client Project #

IDW-Disposal Soil
SB19562-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Soil (high level) Initial weight: 14.95 g

SW846 8260B/C 20-Oct-1019-Oct-10µg/kg dry 54.9BRL X98-82-8 Isopropylbenzene 50 1021778eq

" ""µg/kg dry 54.9BRL X99-87-6 4-Isopropyltoluene 50 ""

" ""µg/kg dry 54.9BRL X1634-04-4 Methyl tert-butyl ether 50 ""

" ""µg/kg dry 549BRL X108-10-1 4-Methyl-2-pentanone (MIBK) 50 ""

" ""µg/kg dry 110BRL X75-09-2 Methylene chloride 50 ""

" ""µg/kg dry 54.9BRL X91-20-3 Naphthalene 50 ""

" ""µg/kg dry 54.9BRL X103-65-1 n-Propylbenzene 50 ""

" ""µg/kg dry 54.9BRL X100-42-5 Styrene 50 ""

" ""µg/kg dry 54.9BRL X630-20-6 1,1,1,2-Tetrachloroethane 50 ""

" ""µg/kg dry 54.9BRL X79-34-5 1,1,2,2-Tetrachloroethane 50 ""

" ""µg/kg dry 54.9BRL X127-18-4 Tetrachloroethene 50 ""

" ""µg/kg dry 54.9BRL X108-88-3 Toluene 50 ""

" ""µg/kg dry 54.9BRL87-61-6 1,2,3-Trichlorobenzene 50 ""

" ""µg/kg dry 54.9BRL X120-82-1 1,2,4-Trichlorobenzene 50 ""

" ""µg/kg dry 54.9BRL108-70-3 1,3,5-Trichlorobenzene 50 ""

" ""µg/kg dry 54.9BRL X71-55-6 1,1,1-Trichloroethane 50 ""

" ""µg/kg dry 54.9BRL X79-00-5 1,1,2-Trichloroethane 50 ""

" ""µg/kg dry 54.9BRL X79-01-6 Trichloroethene 50 ""

" ""µg/kg dry 54.9BRL X75-69-4 Trichlorofluoromethane (Freon 11) 50 ""

" ""µg/kg dry 54.9BRL X96-18-4 1,2,3-Trichloropropane 50 ""

" ""µg/kg dry 54.9BRL X95-63-6 1,2,4-Trimethylbenzene 50 ""

" ""µg/kg dry 54.9BRL X108-67-8 1,3,5-Trimethylbenzene 50 ""

" ""µg/kg dry 54.9BRL X75-01-4 Vinyl chloride 50 ""

" ""µg/kg dry 110BRL X179601-23-1 m,p-Xylene 50 ""

" ""µg/kg dry 54.9BRL X95-47-6 o-Xylene 50 ""

" ""µg/kg dry 110BRL109-99-9 Tetrahydrofuran 50 ""

" ""µg/kg dry 54.9BRL60-29-7 Ethyl ether 50 ""

" ""µg/kg dry 54.9BRL994-05-8 Tert-amyl methyl ether 50 ""

" ""µg/kg dry 54.9BRL637-92-3 Ethyl tert-butyl ether 50 ""

" ""µg/kg dry 54.9BRL108-20-3 Di-isopropyl ether 50 ""

" ""µg/kg dry 549BRL X75-65-0 Tert-Butanol / butyl alcohol 50 ""

" ""µg/kg dry 1100BRL X123-91-1 1,4-Dioxane 50 ""

" ""µg/kg dry 274BRL110-57-6 trans-1,4-Dichloro-2-butene 50 ""

" ""µg/kg dry 21900BRL64-17-5 Ethanol 50 ""

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 95 "460-00-4

70-130 % " " ""Toluene-d8 103 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 87 "17060-07-0

70-130 % " " ""Dibromofluoromethane 85 "1868-53-7

Semivolatile Organic Compounds by GCMS

Semivolatile Organic Compounds by SW846 8270C R05

Prepared by method SW846 3545A

SW846 8270C/D 20-Oct-1018-Oct-10µg/kg dry 3360BRL X83-32-9 Acenaphthene 20 1021617ML

" ""µg/kg dry 3360BRL X208-96-8 Acenaphthylene 20 ""
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IDW Soil

Sample Identification
Matrix

14-Oct-10 09:00

Collection Date/Time Received

15-Oct-10

Client Project #

IDW-Disposal Soil
SB19562-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Semivolatile Organic Compounds by GCMS

Semivolatile Organic Compounds by SW846 8270C R05

Prepared by method SW846 3545A

SW846 8270C/D 20-Oct-1018-Oct-10µg/kg dry 6720BRL X62-53-3 Aniline 20 1021617ML

" ""µg/kg dry 3360BRL X120-12-7 Anthracene 20 ""

" ""µg/kg dry 6720BRL103-33-3 Azobenzene/Diphenyldiazine 20 ""

" ""µg/kg dry 6720BRL X92-87-5 Benzidine 20 ""

" ""µg/kg dry 3360BRL X56-55-3 Benzo (a) anthracene 20 ""

" ""µg/kg dry 3360BRL X50-32-8 Benzo (a) pyrene 20 ""

" ""µg/kg dry 3360BRL X205-99-2 Benzo (b) fluoranthene 20 ""

" ""µg/kg dry 3360BRL X191-24-2 Benzo (g,h,i) perylene 20 ""

" ""µg/kg dry 3360BRL X207-08-9 Benzo (k) fluoranthene 20 ""

" ""µg/kg dry 6720BRL X65-85-0 Benzoic acid 20 ""

" ""µg/kg dry 6720BRL X100-51-6 Benzyl alcohol 20 ""

" ""µg/kg dry 6720BRL X111-91-1 Bis(2-chloroethoxy)methane 20 ""

" ""µg/kg dry 6720BRL X111-44-4 Bis(2-chloroethyl)ether 20 ""

" ""µg/kg dry 6720BRL X108-60-1 Bis(2-chloroisopropyl)ether 20 ""

" ""µg/kg dry 6720BRL X117-81-7 Bis(2-ethylhexyl)phthalate 20 ""

" ""µg/kg dry 6720BRL X101-55-3 4-Bromophenyl phenyl ether 20 ""

" ""µg/kg dry 6720BRL X85-68-7 Butyl benzyl phthalate 20 ""

" ""µg/kg dry 6720BRL X86-74-8 Carbazole 20 ""

" ""µg/kg dry 6720BRL X59-50-7 4-Chloro-3-methylphenol 20 ""

" ""µg/kg dry 6720BRL X106-47-8 4-Chloroaniline 20 ""

" ""µg/kg dry 6720BRL X91-58-7 2-Chloronaphthalene 20 ""

" ""µg/kg dry 6720BRL X95-57-8 2-Chlorophenol 20 ""

" ""µg/kg dry 6720BRL X7005-72-3 4-Chlorophenyl phenyl ether 20 ""

" ""µg/kg dry 3360BRL X218-01-9 Chrysene 20 ""

" ""µg/kg dry 3360BRL X53-70-3 Dibenzo (a,h) anthracene 20 ""

" ""µg/kg dry 6720BRL X132-64-9 Dibenzofuran 20 ""

" ""µg/kg dry 6720BRL X95-50-1 1,2-Dichlorobenzene 20 ""

" ""µg/kg dry 6720BRL X541-73-1 1,3-Dichlorobenzene 20 ""

" ""µg/kg dry 6720BRL X106-46-7 1,4-Dichlorobenzene 20 ""

" ""µg/kg dry 6720BRL X91-94-1 3,3´-Dichlorobenzidine 20 ""

" ""µg/kg dry 6720BRL X120-83-2 2,4-Dichlorophenol 20 ""

" ""µg/kg dry 6720BRL X84-66-2 Diethyl phthalate 20 ""

" ""µg/kg dry 6720BRL X131-11-3 Dimethyl phthalate 20 ""

" ""µg/kg dry 6720BRL X105-67-9 2,4-Dimethylphenol 20 ""

" ""µg/kg dry 6720BRL X84-74-2 Di-n-butyl phthalate 20 ""

" ""µg/kg dry 6720BRL X534-52-1 4,6-Dinitro-2-methylphenol 20 ""

" ""µg/kg dry 6720BRL X51-28-5 2,4-Dinitrophenol 20 ""

" ""µg/kg dry 6720BRL X121-14-2 2,4-Dinitrotoluene 20 ""

" ""µg/kg dry 6720BRL X606-20-2 2,6-Dinitrotoluene 20 ""

" ""µg/kg dry 6720BRL X117-84-0 Di-n-octyl phthalate 20 ""

" ""µg/kg dry 3360BRL X206-44-0 Fluoranthene 20 ""

" ""µg/kg dry 3360BRL X86-73-7 Fluorene 20 ""

" ""µg/kg dry 6720BRL X118-74-1 Hexachlorobenzene 20 ""

" ""µg/kg dry 6720BRL X87-68-3 Hexachlorobutadiene 20 ""
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IDW Soil

Sample Identification
Matrix

14-Oct-10 09:00

Collection Date/Time Received

15-Oct-10

Client Project #

IDW-Disposal Soil
SB19562-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Semivolatile Organic Compounds by GCMS

Semivolatile Organic Compounds by SW846 8270C R05

Prepared by method SW846 3545A

SW846 8270C/D 20-Oct-1018-Oct-10µg/kg dry 6720BRL X77-47-4 Hexachlorocyclopentadiene 20 1021617ML

" ""µg/kg dry 6720BRL X67-72-1 Hexachloroethane 20 ""

" ""µg/kg dry 3360BRL X193-39-5 Indeno (1,2,3-cd) pyrene 20 ""

" ""µg/kg dry 3360BRL90-12-0 1-Methylnaphthalene 20 ""

" ""µg/kg dry 6720BRL X78-59-1 Isophorone 20 ""

" ""µg/kg dry 3360BRL X91-57-6 2-Methylnaphthalene 20 ""

" ""µg/kg dry 6720BRL X95-48-7 2-Methylphenol 20 ""

" ""µg/kg dry 6720BRL X108-39-4, 

106-44-5
3 & 4-Methylphenol 20 ""

" ""µg/kg dry 3360BRL X91-20-3 Naphthalene 20 ""

" ""µg/kg dry 6720BRL X88-74-4 2-Nitroaniline 20 ""

" ""µg/kg dry 6720BRL X99-09-2 3-Nitroaniline 20 ""

" ""µg/kg dry 26900BRL X100-01-6 4-Nitroaniline 20 ""

" ""µg/kg dry 6720BRL X98-95-3 Nitrobenzene 20 ""

" ""µg/kg dry 6720BRL X88-75-5 2-Nitrophenol 20 ""

" ""µg/kg dry 26900BRL X100-02-7 4-Nitrophenol 20 ""

" ""µg/kg dry 6720BRL X62-75-9 N-Nitrosodimethylamine 20 ""

" ""µg/kg dry 6720BRL X621-64-7 N-Nitrosodi-n-propylamine 20 ""

" ""µg/kg dry 6720BRL X86-30-6 N-Nitrosodiphenylamine 20 ""

" ""µg/kg dry 6720BRL X87-86-5 Pentachlorophenol 20 ""

" ""µg/kg dry 3360BRL X85-01-8 Phenanthrene 20 ""

" ""µg/kg dry 6720BRL X108-95-2 Phenol 20 ""

" ""µg/kg dry 3360BRL X129-00-0 Pyrene 20 ""

" ""µg/kg dry 6720BRL X110-86-1 Pyridine 20 ""

" ""µg/kg dry 6720BRL X120-82-1 1,2,4-Trichlorobenzene 20 ""

" ""µg/kg dry 6720BRL X95-95-4 2,4,5-Trichlorophenol 20 ""

" ""µg/kg dry 6720BRL X88-06-2 2,4,6-Trichlorophenol 20 ""

" ""µg/kg dry 6720BRL X82-68-8 Pentachloronitrobenzene 20 ""

" ""µg/kg dry 6720BRL X95-94-3 1,2,4,5-Tetrachlorobenzene 20 ""

Surrogate recoveries:

30-130 % " " ""2-Fluorobiphenyl 71 "321-60-8

30-130 % " " ""2-Fluorophenol 62 "367-12-4

30-130 % " " ""Nitrobenzene-d5 85 "4165-60-0

30-130 % " " ""Phenol-d5 68 "4165-62-2

30-130 % " " ""Terphenyl-dl4 67 "1718-51-0

30-130 % " " ""2,4,6-Tribromophenol 30 "118-79-6

General Chemistry Parameters

SM2540 G Mod. 15-Oct-1015-Oct-10%95.5% Solids 1 1021599BD
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1021778 - SW846 5030 Soil (high level)

Blank (1021778-BLK1) Prepared & Analyzed: 19-Oct-10

µg/kg wetBRL1,1,2-Trichlorotrifluoroethane (Freon 113) 50.0

µg/kg wetBRLAcetone 500

µg/kg wetBRLAcrylonitrile 50.0

µg/kg wetBRLBenzene 50.0

µg/kg wetBRLBromobenzene 50.0

µg/kg wetBRLBromochloromethane 50.0

µg/kg wetBRLBromodichloromethane 50.0

µg/kg wetBRLBromoform 50.0

µg/kg wetBRLBromomethane 100

µg/kg wetBRL2-Butanone (MEK) 500

µg/kg wetBRLn-Butylbenzene 50.0

µg/kg wetBRLsec-Butylbenzene 50.0

µg/kg wetBRLtert-Butylbenzene 50.0

µg/kg wetBRLCarbon disulfide 100

µg/kg wetBRLCarbon tetrachloride 50.0

µg/kg wetBRLChlorobenzene 50.0

µg/kg wetBRLChloroethane 100

µg/kg wetBRLChloroform 50.0

µg/kg wetBRLChloromethane 100

µg/kg wetBRL2-Chlorotoluene 50.0

µg/kg wetBRL4-Chlorotoluene 50.0

µg/kg wetBRL1,2-Dibromo-3-chloropropane 100

µg/kg wetBRLDibromochloromethane 50.0

µg/kg wetBRL1,2-Dibromoethane (EDB) 50.0

µg/kg wetBRLDibromomethane 50.0

µg/kg wetBRL1,2-Dichlorobenzene 50.0

µg/kg wetBRL1,3-Dichlorobenzene 50.0

µg/kg wetBRL1,4-Dichlorobenzene 50.0

µg/kg wetBRLDichlorodifluoromethane (Freon12) 100

µg/kg wetBRL1,1-Dichloroethane 50.0

µg/kg wetBRL1,2-Dichloroethane 50.0

µg/kg wetBRL1,1-Dichloroethene 50.0

µg/kg wetBRLcis-1,2-Dichloroethene 50.0

µg/kg wetBRLtrans-1,2-Dichloroethene 50.0

µg/kg wetBRL1,2-Dichloropropane 50.0

µg/kg wetBRL1,3-Dichloropropane 50.0

µg/kg wetBRL2,2-Dichloropropane 50.0

µg/kg wetBRL1,1-Dichloropropene 50.0

µg/kg wetBRLcis-1,3-Dichloropropene 50.0

µg/kg wetBRLtrans-1,3-Dichloropropene 50.0

µg/kg wetBRLEthylbenzene 50.0

µg/kg wetBRLHexachlorobutadiene 50.0

µg/kg wetBRL2-Hexanone (MBK) 500

µg/kg wetBRLIsopropylbenzene 50.0

µg/kg wetBRL4-Isopropyltoluene 50.0

µg/kg wetBRLMethyl tert-butyl ether 50.0

µg/kg wetBRL4-Methyl-2-pentanone (MIBK) 500

µg/kg wetBRLMethylene chloride 100

µg/kg wetBRLNaphthalene 50.0

µg/kg wetBRLn-Propylbenzene 50.0

µg/kg wetBRLStyrene 50.0

µg/kg wetBRL1,1,1,2-Tetrachloroethane 50.0
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1021778 - SW846 5030 Soil (high level)

Blank (1021778-BLK1) Prepared & Analyzed: 19-Oct-10

µg/kg wetBRL1,1,2,2-Tetrachloroethane 50.0

µg/kg wetBRLTetrachloroethene 50.0

µg/kg wetBRLToluene 50.0

µg/kg wetBRL1,2,3-Trichlorobenzene 50.0

µg/kg wetBRL1,2,4-Trichlorobenzene 50.0

µg/kg wetBRL1,3,5-Trichlorobenzene 50.0

µg/kg wetBRL1,1,1-Trichloroethane 50.0

µg/kg wetBRL1,1,2-Trichloroethane 50.0

µg/kg wetBRLTrichloroethene 50.0

µg/kg wetBRLTrichlorofluoromethane (Freon 11) 50.0

µg/kg wetBRL1,2,3-Trichloropropane 50.0

µg/kg wetBRL1,2,4-Trimethylbenzene 50.0

µg/kg wetBRL1,3,5-Trimethylbenzene 50.0

µg/kg wetBRLVinyl chloride 50.0

µg/kg wetBRLm,p-Xylene 100

µg/kg wetBRLo-Xylene 50.0

µg/kg wetBRLTetrahydrofuran 100

µg/kg wetBRLEthyl ether 50.0

µg/kg wetBRLTert-amyl methyl ether 50.0

µg/kg wetBRLEthyl tert-butyl ether 50.0

µg/kg wetBRLDi-isopropyl ether 50.0

µg/kg wetBRLTert-Butanol / butyl alcohol 500

µg/kg wetBRL1,4-Dioxane 1000

µg/kg wetBRLtrans-1,4-Dichloro-2-butene 250

µg/kg wetBRLEthanol 20000

30.0 70-130Surrogate: 4-Bromofluorobenzene 24.8 µg/kg wet 83

30.0 70-130Surrogate: Toluene-d8 30.6 µg/kg wet 102

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 27.4 µg/kg wet 92

30.0 70-130Surrogate: Dibromofluoromethane 28.5 µg/kg wet 95

LCS (1021778-BS1) Prepared & Analyzed: 19-Oct-10

20.0 70-130µg/kg wet20.0 1001,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 70-130µg/kg wet18.2 91Acetone

20.0 70-130µg/kg wet17.4 87Acrylonitrile

20.0 70-130µg/kg wet19.5 98Benzene

20.0 70-130µg/kg wet23.7 118Bromobenzene

20.0 70-130µg/kg wet20.8 104Bromochloromethane

20.0 70-130µg/kg wet20.1 101Bromodichloromethane

20.0 70-130µg/kg wet23.5 118Bromoform

20.0 70-130µg/kg wet18.2 91Bromomethane

20.0 70-130µg/kg wet17.9 902-Butanone (MEK)

20.0 70-130µg/kg wet16.3 82n-Butylbenzene

20.0 70-130µg/kg wet20.2 101sec-Butylbenzene

20.0 70-130µg/kg wet20.8 104tert-Butylbenzene

20.0 70-130µg/kg wet21.8 109Carbon disulfide

20.0 70-130µg/kg wet20.1 100Carbon tetrachloride

20.0 70-130µg/kg wet20.1 101Chlorobenzene

20.0 70-130µg/kg wet17.8 89Chloroethane

20.0 70-130µg/kg wet16.7 83Chloroform

20.0 70-130µg/kg wet17.3 86Chloromethane

20.0 70-130µg/kg wet22.4 1122-Chlorotoluene

20.0 70-130µg/kg wet19.4 974-Chlorotoluene
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1021778 - SW846 5030 Soil (high level)

LCS (1021778-BS1) Prepared & Analyzed: 19-Oct-10

20.0 70-130µg/kg wet16.0 801,2-Dibromo-3-chloropropane

20.0 70-130µg/kg wet20.7 103Dibromochloromethane

20.0 70-130µg/kg wet19.8 991,2-Dibromoethane (EDB)

20.0 70-130µg/kg wet18.6 93Dibromomethane

20.0 70-130µg/kg wet20.5 1031,2-Dichlorobenzene

20.0 70-130µg/kg wet22.6 1131,3-Dichlorobenzene

20.0 70-130µg/kg wet18.3 911,4-Dichlorobenzene

20.0 70-130µg/kg wet18.7 94Dichlorodifluoromethane (Freon12)

20.0 70-130µg/kg wet18.4 921,1-Dichloroethane

20.0 70-130µg/kg wet17.4 871,2-Dichloroethane

20.0 70-130µg/kg wet21.1 1061,1-Dichloroethene

20.0 70-130µg/kg wet19.6 98cis-1,2-Dichloroethene

20.0 70-130µg/kg wet20.2 101trans-1,2-Dichloroethene

20.0 70-130µg/kg wet16.8 841,2-Dichloropropane

20.0 70-130µg/kg wet18.5 931,3-Dichloropropane

20.0 70-130µg/kg wet18.3 912,2-Dichloropropane

20.0 70-130µg/kg wet19.5 981,1-Dichloropropene

20.0 70-130µg/kg wet18.9 94cis-1,3-Dichloropropene

20.0 70-130µg/kg wet18.5 92trans-1,3-Dichloropropene

20.0 70-130µg/kg wet20.0 100Ethylbenzene

20.0 70-130µg/kg wet20.6 103Hexachlorobutadiene

20.0 70-130µg/kg wet20.0 1002-Hexanone (MBK)

20.0 70-130µg/kg wet23.4 117Isopropylbenzene

20.0 70-130µg/kg wet18.4 924-Isopropyltoluene

20.0 70-130µg/kg wet15.4 77Methyl tert-butyl ether

20.0 70-130µg/kg wet22.1 1104-Methyl-2-pentanone (MIBK)

20.0 70-130µg/kg wet18.4 92Methylene chloride

20.0 70-130µg/kg wet21.5 107Naphthalene

20.0 70-130µg/kg wet19.0 95n-Propylbenzene

20.0 70-130µg/kg wet19.6 98Styrene

20.0 70-130µg/kg wet22.7 1131,1,1,2-Tetrachloroethane

20.0 70-130µg/kg wet18.7 941,1,2,2-Tetrachloroethane

20.0 70-130µg/kg wet24.1 120Tetrachloroethene

20.0 70-130µg/kg wet21.0 105Toluene

20.0 70-130µg/kg wet20.8 1041,2,3-Trichlorobenzene

20.0 70-130µg/kg wet22.1 1111,2,4-Trichlorobenzene

20.0 70-130µg/kg wet24.3 1211,3,5-Trichlorobenzene

20.0 70-130µg/kg wet19.4 971,1,1-Trichloroethane

20.0 70-130µg/kg wet18.9 951,1,2-Trichloroethane

20.0 70-130µg/kg wet19.1 96Trichloroethene

20.0 70-130µg/kg wet18.8 94Trichlorofluoromethane (Freon 11)

20.0 70-130µg/kg wet18.0 901,2,3-Trichloropropane

20.0 70-130µg/kg wet19.4 971,2,4-Trimethylbenzene

20.0 70-130µg/kg wet19.8 991,3,5-Trimethylbenzene

20.0 70-130µg/kg wet23.7 118Vinyl chloride

40.0 70-130µg/kg wet42.0 105m,p-Xylene

20.0 70-130µg/kg wet20.6 103o-Xylene

20.0 70-130µg/kg wet18.1 91Tetrahydrofuran

20.0 70-130µg/kg wet18.5 93Ethyl ether

20.0 70-130µg/kg wetQC212.9 64Tert-amyl methyl ether

20.0 70-130µg/kg wetQM913.7 68Ethyl tert-butyl ether

20.0 70-130µg/kg wet17.4 87Di-isopropyl ether
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1021778 - SW846 5030 Soil (high level)

LCS (1021778-BS1) Prepared & Analyzed: 19-Oct-10

200 70-130µg/kg wet139 70Tert-Butanol / butyl alcohol

200 70-130µg/kg wet169 841,4-Dioxane

20.0 70-130µg/kg wet18.9 94trans-1,4-Dichloro-2-butene

400 70-130µg/kg wet294 74Ethanol

30.0 70-130Surrogate: 4-Bromofluorobenzene 31.1 µg/kg wet 104

30.0 70-130Surrogate: Toluene-d8 33.4 µg/kg wet 112

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 25.9 µg/kg wet 86

30.0 70-130Surrogate: Dibromofluoromethane 29.4 µg/kg wet 98

LCS Dup (1021778-BSD1) Prepared & Analyzed: 19-Oct-10

20.0 2570-130 2µg/kg wet19.7 981,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 5070-130 3µg/kg wet17.6 88Acetone

20.0 2570-130 3µg/kg wet16.9 84Acrylonitrile

20.0 2570-130 3µg/kg wet19.0 95Benzene

20.0 2570-130 1µg/kg wet23.4 117Bromobenzene

20.0 2570-130 0.2µg/kg wet20.7 104Bromochloromethane

20.0 2570-130 2µg/kg wet20.6 103Bromodichloromethane

20.0 2570-130 8µg/kg wet25.4 127Bromoform

20.0 5070-130 1µg/kg wet18.4 92Bromomethane

20.0 5070-130 0.6µg/kg wet18.0 902-Butanone (MEK)

20.0 2570-130 1µg/kg wet16.1 80n-Butylbenzene

20.0 2570-130 1µg/kg wet20.4 102sec-Butylbenzene

20.0 2570-130 3µg/kg wet21.3 107tert-Butylbenzene

20.0 2570-130 4µg/kg wet21.0 105Carbon disulfide

20.0 2570-130 2µg/kg wet19.6 98Carbon tetrachloride

20.0 2570-130 4µg/kg wet20.9 104Chlorobenzene

20.0 5070-130 6µg/kg wet16.8 84Chloroethane

20.0 2570-130 1µg/kg wet16.9 84Chloroform

20.0 2570-130 1µg/kg wet17.1 85Chloromethane

20.0 2570-130 3µg/kg wet23.2 1162-Chlorotoluene

20.0 2570-130 6µg/kg wet20.7 1034-Chlorotoluene

20.0 2570-130 9µg/kg wet17.5 871,2-Dibromo-3-chloropropane

20.0 5070-130 8µg/kg wet22.4 112Dibromochloromethane

20.0 2570-130 6µg/kg wet21.0 1051,2-Dibromoethane (EDB)

20.0 2570-130 0µg/kg wet18.6 93Dibromomethane

20.0 2570-130 0.8µg/kg wet20.7 1031,2-Dichlorobenzene

20.0 2570-130 5µg/kg wet23.8 1191,3-Dichlorobenzene

20.0 2570-130 4µg/kg wet19.0 951,4-Dichlorobenzene

20.0 5070-130 4µg/kg wet18.0 90Dichlorodifluoromethane (Freon12)

20.0 2570-130 3µg/kg wet17.8 891,1-Dichloroethane

20.0 2570-130 1µg/kg wet17.5 881,2-Dichloroethane

20.0 2570-130 1µg/kg wet20.8 1041,1-Dichloroethene

20.0 2570-130 2µg/kg wet19.9 99cis-1,2-Dichloroethene

20.0 2570-130 2µg/kg wet19.7 98trans-1,2-Dichloroethene

20.0 2570-130 7µg/kg wet17.9 901,2-Dichloropropane

20.0 2570-130 5µg/kg wet19.5 971,3-Dichloropropane

20.0 2570-130 6µg/kg wet17.2 862,2-Dichloropropane

20.0 2570-130 1µg/kg wet19.3 961,1-Dichloropropene

20.0 2570-130 5µg/kg wet19.8 99cis-1,3-Dichloropropene

20.0 2570-130 8µg/kg wet19.9 100trans-1,3-Dichloropropene

20.0 2570-130 0.4µg/kg wet20.1 101Ethylbenzene

20.0 5070-130 4µg/kg wet21.5 108Hexachlorobutadiene
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1021778 - SW846 5030 Soil (high level)

LCS Dup (1021778-BSD1) Prepared & Analyzed: 19-Oct-10

20.0 2570-130 4µg/kg wet19.1 962-Hexanone (MBK)

20.0 2570-130 0.6µg/kg wet23.6 118Isopropylbenzene

20.0 2570-130 2µg/kg wet18.1 914-Isopropyltoluene

20.0 2570-130 5µg/kg wet16.2 81Methyl tert-butyl ether

20.0 5070-130 0.9µg/kg wet22.3 1124-Methyl-2-pentanone (MIBK)

20.0 2570-130 5µg/kg wet19.2 96Methylene chloride

20.0 2570-130 5µg/kg wet22.4 112Naphthalene

20.0 2570-130 6µg/kg wet18.0 90n-Propylbenzene

20.0 2570-130 6µg/kg wet20.9 104Styrene

20.0 2570-130 4µg/kg wet23.6 1181,1,1,2-Tetrachloroethane

20.0 2570-130 8µg/kg wet20.3 1021,1,2,2-Tetrachloroethane

20.0 2570-130 0.3µg/kg wet24.0 120Tetrachloroethene

20.0 2570-130 1µg/kg wet20.7 104Toluene

20.0 2570-130 6µg/kg wet22.1 1101,2,3-Trichlorobenzene

20.0 2570-130 5µg/kg wet23.2 1161,2,4-Trichlorobenzene

20.0 2570-130 1µg/kg wet24.0 1201,3,5-Trichlorobenzene

20.0 2570-130 1µg/kg wet19.1 951,1,1-Trichloroethane

20.0 2570-130 3µg/kg wet19.5 981,1,2-Trichloroethane

20.0 2570-130 0.9µg/kg wet19.3 97Trichloroethene

20.0 5070-130 5µg/kg wet17.9 90Trichlorofluoromethane (Freon 11)

20.0 2570-130 7µg/kg wet19.3 961,2,3-Trichloropropane

20.0 2570-130 4µg/kg wet20.3 1011,2,4-Trimethylbenzene

20.0 2570-130 2µg/kg wet20.2 1011,3,5-Trimethylbenzene

20.0 2570-130 5µg/kg wet22.5 112Vinyl chloride

40.0 2570-130 2µg/kg wet42.8 107m,p-Xylene

20.0 2570-130 4µg/kg wet21.6 108o-Xylene

20.0 2570-130 11µg/kg wet16.2 81Tetrahydrofuran

20.0 5070-130 2µg/kg wet19.0 95Ethyl ether

20.0 2570-130 3µg/kg wetQC213.2 66Tert-amyl methyl ether

20.0 2570-130 3µg/kg wet14.1 71Ethyl tert-butyl ether

20.0 2570-130 1µg/kg wet17.6 88Di-isopropyl ether

200 2570-130 2µg/kg wet141 71Tert-Butanol / butyl alcohol

200 2570-130 14µg/kg wet194 971,4-Dioxane

20.0 2570-130 13µg/kg wet21.5 107trans-1,4-Dichloro-2-butene

400 3070-130 3µg/kg wet302 76Ethanol

30.0 70-130Surrogate: 4-Bromofluorobenzene 31.4 µg/kg wet 105

30.0 70-130Surrogate: Toluene-d8 33.2 µg/kg wet 111

30.0 70-130Surrogate: 1,2-Dichloroethane-d4 26.4 µg/kg wet 88

30.0 70-130Surrogate: Dibromofluoromethane 28.8 µg/kg wet 96
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1021617 - SW846 3545A

Blank (1021617-BLK1) Prepared & Analyzed: 18-Oct-10

µg/kg wetBRLAcenaphthene 165

µg/kg wetBRLAcenaphthylene 165

µg/kg wetBRLAniline 330

µg/kg wetBRLAnthracene 165

µg/kg wetBRLAzobenzene/Diphenyldiazine 330

µg/kg wetBRLBenzidine 330

µg/kg wetBRLBenzo (a) anthracene 165

µg/kg wetBRLBenzo (a) pyrene 165

µg/kg wetBRLBenzo (b) fluoranthene 165

µg/kg wetBRLBenzo (g,h,i) perylene 165

µg/kg wetBRLBenzo (k) fluoranthene 165

µg/kg wetBRLBenzoic acid 330

µg/kg wetBRLBenzyl alcohol 330

µg/kg wetBRLBis(2-chloroethoxy)methane 330

µg/kg wetBRLBis(2-chloroethyl)ether 330

µg/kg wetBRLBis(2-chloroisopropyl)ether 330

µg/kg wetBRLBis(2-ethylhexyl)phthalate 330

µg/kg wetBRL4-Bromophenyl phenyl ether 330

µg/kg wetBRLButyl benzyl phthalate 330

µg/kg wetBRLCarbazole 330

µg/kg wetBRL4-Chloro-3-methylphenol 330

µg/kg wetBRL4-Chloroaniline 330

µg/kg wetBRL2-Chloronaphthalene 330

µg/kg wetBRL2-Chlorophenol 330

µg/kg wetBRL4-Chlorophenyl phenyl ether 330

µg/kg wetBRLChrysene 165

µg/kg wetBRLDibenzo (a,h) anthracene 165

µg/kg wetBRLDibenzofuran 330

µg/kg wetBRL1,2-Dichlorobenzene 330

µg/kg wetBRL1,3-Dichlorobenzene 330

µg/kg wetBRL1,4-Dichlorobenzene 330

µg/kg wetBRL3,3´-Dichlorobenzidine 330

µg/kg wetBRL2,4-Dichlorophenol 330

µg/kg wetBRLDiethyl phthalate 330

µg/kg wetBRLDimethyl phthalate 330

µg/kg wetBRL2,4-Dimethylphenol 330

µg/kg wetBRLDi-n-butyl phthalate 330

µg/kg wetBRL4,6-Dinitro-2-methylphenol 330

µg/kg wetBRL2,4-Dinitrophenol 330

µg/kg wetBRL2,4-Dinitrotoluene 330

µg/kg wetBRL2,6-Dinitrotoluene 330

µg/kg wetBRLDi-n-octyl phthalate 330

µg/kg wetBRLFluoranthene 165

µg/kg wetBRLFluorene 165

µg/kg wetBRLHexachlorobenzene 330

µg/kg wetBRLHexachlorobutadiene 330

µg/kg wetBRLHexachlorocyclopentadiene 330

µg/kg wetBRLHexachloroethane 330

µg/kg wetBRLIndeno (1,2,3-cd) pyrene 165

µg/kg wetBRL1-Methylnaphthalene 165

µg/kg wetBRLIsophorone 330

µg/kg wetBRL2-Methylnaphthalene 165
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1021617 - SW846 3545A

Blank (1021617-BLK1) Prepared & Analyzed: 18-Oct-10

µg/kg wetBRL2-Methylphenol 330

µg/kg wetBRL3 & 4-Methylphenol 330

µg/kg wetBRLNaphthalene 165

µg/kg wetBRL2-Nitroaniline 330

µg/kg wetBRL3-Nitroaniline 330

µg/kg wetBRL4-Nitroaniline 1320

µg/kg wetBRLNitrobenzene 330

µg/kg wetBRL2-Nitrophenol 330

µg/kg wetBRL4-Nitrophenol 1320

µg/kg wetBRLN-Nitrosodimethylamine 330

µg/kg wetBRLN-Nitrosodi-n-propylamine 330

µg/kg wetBRLN-Nitrosodiphenylamine 330

µg/kg wetBRLPentachlorophenol 330

µg/kg wetBRLPhenanthrene 165

µg/kg wetBRLPhenol 330

µg/kg wetBRLPyrene 165

µg/kg wetBRLPyridine 330

µg/kg wetBRL1,2,4-Trichlorobenzene 330

µg/kg wetBRL2,4,5-Trichlorophenol 330

µg/kg wetBRL2,4,6-Trichlorophenol 330

µg/kg wetBRLPentachloronitrobenzene 330

µg/kg wetBRL1,2,4,5-Tetrachlorobenzene 330

1670 30-130Surrogate: 2-Fluorobiphenyl 1270 µg/kg wet 76

1670 30-130Surrogate: 2-Fluorophenol 1420 µg/kg wet 85

1670 30-130Surrogate: Nitrobenzene-d5 1550 µg/kg wet 93

1670 30-130Surrogate: Phenol-d5 1520 µg/kg wet 91

1670 30-130Surrogate: Terphenyl-dl4 1210 µg/kg wet 73

1670 30-130Surrogate: 2,4,6-Tribromophenol 875 µg/kg wet 52

LCS (1021617-BS1) Prepared & Analyzed: 18-Oct-10

1670 40-130µg/kg wet1280 77Acenaphthene 165

1670 40-130µg/kg wet1230 74Acenaphthylene 165

1670 40-130µg/kg wet1130 68Aniline 330

1670 40-130µg/kg wet1310 78Anthracene 165

1670 40-130µg/kg wet1220 73Azobenzene/Diphenyldiazine 330

1670 40-140µg/kg wetQC2121 7Benzidine 330

1670 40-130µg/kg wet1360 82Benzo (a) anthracene 165

1670 40-130µg/kg wet1370 82Benzo (a) pyrene 165

1670 40-130µg/kg wet1610 97Benzo (b) fluoranthene 165

1670 40-130µg/kg wet1260 75Benzo (g,h,i) perylene 165

1670 40-130µg/kg wet1040 63Benzo (k) fluoranthene 165

1670 40-130µg/kg wetQC2615 37Benzoic acid 330

1670 40-130µg/kg wet1260 75Benzyl alcohol 330

1670 40-130µg/kg wet1180 71Bis(2-chloroethoxy)methane 330

1670 40-130µg/kg wet1180 71Bis(2-chloroethyl)ether 330

1670 40-130µg/kg wet1250 75Bis(2-chloroisopropyl)ether 330

1670 40-130µg/kg wet1340 80Bis(2-ethylhexyl)phthalate 330

1670 40-130µg/kg wet1350 814-Bromophenyl phenyl ether 330

1670 40-130µg/kg wet1320 79Butyl benzyl phthalate 330

1670 40-130µg/kg wet1620 97Carbazole 330

1670 40-130µg/kg wet1340 804-Chloro-3-methylphenol 330

1670 40-130µg/kg wet1090 654-Chloroaniline 330
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1021617 - SW846 3545A

LCS (1021617-BS1) Prepared & Analyzed: 18-Oct-10

1670 40-130µg/kg wet1280 772-Chloronaphthalene 330

1670 40-130µg/kg wet1210 732-Chlorophenol 330

1670 40-130µg/kg wet1350 814-Chlorophenyl phenyl ether 330

1670 40-130µg/kg wet1310 79Chrysene 165

1670 40-130µg/kg wet1400 84Dibenzo (a,h) anthracene 165

1670 40-130µg/kg wet1350 81Dibenzofuran 330

1670 40-130µg/kg wet1250 751,2-Dichlorobenzene 330

1670 40-130µg/kg wet1230 741,3-Dichlorobenzene 330

1670 40-130µg/kg wet1230 741,4-Dichlorobenzene 330

1670 40-130µg/kg wet1010 613,3´-Dichlorobenzidine 330

1670 40-130µg/kg wet1300 782,4-Dichlorophenol 330

1670 40-130µg/kg wet1240 74Diethyl phthalate 330

1670 40-130µg/kg wet1190 71Dimethyl phthalate 330

1670 40-130µg/kg wet1190 712,4-Dimethylphenol 330

1670 40-130µg/kg wet1310 79Di-n-butyl phthalate 330

1670 40-130µg/kg wetQC2178 114,6-Dinitro-2-methylphenol 330

1670 40-130µg/kg wetQC2268 162,4-Dinitrophenol 330

1670 40-130µg/kg wet1450 872,4-Dinitrotoluene 330

1670 40-130µg/kg wet1590 952,6-Dinitrotoluene 330

1670 40-130µg/kg wet1500 90Di-n-octyl phthalate 330

1670 40-130µg/kg wet1360 82Fluoranthene 165

1670 40-130µg/kg wet1290 77Fluorene 165

1670 40-130µg/kg wet1470 88Hexachlorobenzene 330

1670 40-130µg/kg wet1190 72Hexachlorobutadiene 330

1670 40-130µg/kg wetQC2539 32Hexachlorocyclopentadiene 330

1670 40-130µg/kg wet1090 65Hexachloroethane 330

1670 40-130µg/kg wet1390 83Indeno (1,2,3-cd) pyrene 165

1670 40-140µg/kg wet1300 781-Methylnaphthalene 165

1670 40-130µg/kg wet1240 75Isophorone 330

1670 40-130µg/kg wet1390 842-Methylnaphthalene 165

1670 40-130µg/kg wet1250 752-Methylphenol 330

1670 40-130µg/kg wet1310 793 & 4-Methylphenol 330

1670 40-130µg/kg wet1280 77Naphthalene 165

1670 40-130µg/kg wet1810 1092-Nitroaniline 330

1670 40-130µg/kg wet1940 1163-Nitroaniline 330

1670 40-130µg/kg wetQC22300 1384-Nitroaniline 1320

1670 40-130µg/kg wet1570 94Nitrobenzene 330

1670 40-130µg/kg wetQC2556 332-Nitrophenol 330

1670 40-130µg/kg wetQC2578 354-Nitrophenol 1320

1670 40-130µg/kg wet1190 71N-Nitrosodimethylamine 330

1670 40-130µg/kg wet1200 72N-Nitrosodi-n-propylamine 330

1670 40-130µg/kg wet1440 86N-Nitrosodiphenylamine 330

1670 40-130µg/kg wetQC2486 29Pentachlorophenol 330

1670 40-130µg/kg wet1310 79Phenanthrene 165

1670 40-130µg/kg wet1150 69Phenol 330

1670 40-130µg/kg wet1310 79Pyrene 165

1670 40-140µg/kg wet1020 61Pyridine 330

1670 40-130µg/kg wet1260 761,2,4-Trichlorobenzene 330

1670 40-130µg/kg wet1340 812,4,5-Trichlorophenol 330

1670 40-130µg/kg wet1370 822,4,6-Trichlorophenol 330

1670 40-140µg/kg wet1690 102Pentachloronitrobenzene 330

1670 40-140µg/kg wet1400 841,2,4,5-Tetrachlorobenzene 330
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1021617 - SW846 3545A

LCS (1021617-BS1) Prepared & Analyzed: 18-Oct-10

1670 30-130Surrogate: 2-Fluorobiphenyl 1300 µg/kg wet 78

1670 30-130Surrogate: 2-Fluorophenol 1350 µg/kg wet 81

1670 30-130Surrogate: Nitrobenzene-d5 1550 µg/kg wet 93

1670 30-130Surrogate: Phenol-d5 1450 µg/kg wet 87

1670 30-130Surrogate: Terphenyl-dl4 1240 µg/kg wet 74

1670 30-130Surrogate: 2,4,6-Tribromophenol 1940 µg/kg wet 117
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Notes and Definitions

Analyte out of acceptance range in QC spike but no reportable concentration present in sample.QC2

The spike recovery for this QC sample is outside the established control limits. The sample results for the QC batch were 

accepted based on LCS/LCSD or SRM recoveries within the control limits.

QM9

Elevated Reporting Limits due to the presence of high levels of non-target analytes.R05

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit

Not ReportedNR

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC.

Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

Validated by:

Hanibal C. Tayeh, Ph.D.

Kimberly Wisk
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Rich, Corey

From: Damico.William@epamail.epa.gov
Sent: Friday, October 01, 2010 4:18 PM
To: Rich, Corey
Subject: Re: Off site rule

EQ Detroit in Detroit,MI is acceptable to receive waste regulated by the CERCLA Off‐Site 
Rule.  This facility was inspected 8/19/2010. 
 
_____________ 
William Damico 
312‐353‐8207 (v) 
312‐582‐5113 (f) 
 
 
                                                                                              
  From:       "Rich, Corey" <Corey.Rich@tetratech.com>                                        
                                                                                              
  To:         William Damico/R5/USEPA/US@EPA                                                  
                                                                                              
  Cc:         "Gravette, James CIV NAVFAC" <james.gravette@navy.mil>, "Conant, Richard CIV 
NAVFAC MIDLANT"       
              <richard.conant@navy.mil>                                                       
                                                                                              
  Date:       10/01/2010 12:04 PM                                                             
                                                                                              
  Subject:    Off site rule                                                                   
                                                                                              
 
 
 
 
 
Will, 
 
Additional waste was generated during a CERCLA investigation at Naval Submarine Base ‐ New 
London in Groton, CT in September 2010.  The soil waste (one 55‐gallon drum) was tested and 
determined to be RCRA characteristic hazardous waste because of lead (see attached analytical 
information).  The waste management contractor proposes to send the waste to EQ in Detroit, 
MI for treatment/disposal.  The facility's information is included in the attached file.  
Please let me know if they are acceptable to treat/dispose waste under the CERCLA off site 
rule? 
 
Regards, 
 
Corey Rich | Senior Project Manager/Civil Engineer 
Direct: 412.921.8984 | Main: 412.921.7090 | Fax: 412.921.4040 Corey.Rich@tetratech.com 
 
Tetra Tech NUS, Inc. | Technical Support Services Group 
661 Andersen Drive Foster Plaza 7 | Pittsburgh, PA 15220 
 
PLEASE NOTE: This message, including any attachments, may include privileged, confidential 
and/or inside information. Any distribution or use of this communication by anyone other than 
the intended recipient is strictly prohibited and may be unlawful. If you are not the 
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intended recipient, please notify the sender by replying to this message and then delete it 
from your system. 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Damico.William@epamail.epa.gov [ 
mailto:Damico.William@epamail.epa.gov] 
Sent: Thursday, May 13, 2010 4:40 PM 
To: Rich, Corey 
Subject: RE: FW: off site rule 
 
Dynecol in Detroit, MI is acceptable to receive waste regulated by the CERCLA Off‐Site Rule.  
This facility was inspected March 19, 2010. 
 
_____________ 
William Damico 
312‐353‐8207 (v) 
312‐582‐5113 (f) 
 
 
 
  From:       "Rich, Corey" <Corey.Rich@tetratech.com> 
 
  To:         William Damico/R5/USEPA/US@EPA 
 
  Cc:         Lon Cohen <lcohen@nedtinc.com>, "Gravette, James CIV 
NAVFAC" <james.gravette@navy.mil>, "Conant, Richard 
              CIV NAVFAC MIDLANT" <richard.conant@navy.mil>, "Tirrell, Linda CIV NAVFAC 
MIDLANT" 
              <linda.tirrell@navy.mil> 
 
  Date:       05/13/2010 02:02 PM 
 
  Subject:    RE: FW: off site rule 
 
 
 
 
 
 
Will 
 
The disposal contractor indicated that they will use the following disposal facility instead 
of Environmental Specialists.  Please let me know if they are acceptable. 
 
Dynecol, Inc. 
6520 Georgia Street 
Detroit, MI 48211 
Phone: 313‐571‐7140  Fax:  313‐571‐7190 
Contact:  John Cannon ‐ President 
Hours of Operation: 7:00AM to 5:00PM  M‐F EPA ID#:  MID074259565 
Type of Facility:                Wastewater Treat Facility 
 
Thanks, 
Corey Rich | Senior Project Manager/Civil Engineer 
Direct: 412.921.8984 | Main: 412.921.7090 | Fax: 412.921.4040 Corey.Rich@tetratech.com 



3

 
Tetra Tech NUS, Inc. | Technical Support Services Group 
661 Andersen Drive Foster Plaza 7 | Pittsburgh, PA 15220 
 
PLEASE NOTE: This message, including any attachments, may include privileged, confidential 
and/or inside information. Any distribution or use of this communication by anyone other than 
the intended recipient is strictly prohibited and may be unlawful. If you are not the 
intended recipient, please notify the sender by replying to this message and then delete it 
from your system. 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Damico.William@epamail.epa.gov [ 
mailto:Damico.William@epamail.epa.gov] 
Sent: Thursday, May 13, 2010 12:14 PM 
To: Rich, Corey 
Subject: Re: FW: off site rule 
 
Vexor Technologies in Medina, OH is acceptable to receive waste regulated by the CERCLA Off‐
Site Rule.  This facility was inspected 10/14/2009. 
 
The Noble Rd. Landfill in Shiloh, OH is acceptable to receive waste regulated by the CERCLA 
Off‐Site Rule. 
 
Environmental Specialists in Youngstown, OH have not requested a review for acceptability.  
Therefore, they are not acceptable since they have not undergone the review to determine 
whether or not they can be acceptable. 
 
_____________ 
William Damico 
312‐353‐8207 (v) 
312‐582‐5113 (f) 
 
 
 
  From:       "Rich, Corey" <Corey.Rich@tetratech.com> 
 
 
  To:         William Damico/R5/USEPA/US@EPA 
 
 
  Date:       05/12/2010 02:55 PM 
 
 
  Subject:    FW: off site rule 
 
 
 
 
 
 
 
Will, 
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See email chain below.  I was referred to you by Ken Rota (EPA Region 1).  Please let me know 
if you have any concerns with the proposed Ohio disposal facilities. 
 
Thanks 
 
Corey Rich | Senior Project Manager/Civil Engineer 
Direct: 412.921.8984 | Main: 412.921.7090 | Fax: 412.921.4040 Corey.Rich@tetratech.com 
 
Tetra Tech NUS, Inc. | Technical Support Services Group 
661 Andersen Drive Foster Plaza 7 | Pittsburgh, PA 15220 
 
PLEASE NOTE: This message, including any attachments, may include privileged, confidential 
and/or inside information. Any distribution or use of this communication by anyone other than 
the intended recipient is strictly prohibited and may be unlawful. If you are not the 
intended recipient, please notify the sender by replying to this message and then delete it 
from your system. 
 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: rota.ken@epamail.epa.gov [mailto:rota.ken@epamail.epa.gov] 
Sent: Wednesday, May 12, 2010 3:50 PM 
To: Rich, Corey 
Cc: james.gravette@navy.mil; Keckler.Kymberlee@epamail.epa.gov; Lon Cohen; Tirrell, Linda CIV 
NAVFAC MIDLANT; richard.conant@navy.mil 
Subject: RE: off site rule 
 
Rich, 
 
Since we're talking about treatment and disposal activities that will involve destination 
facilities outside of New England, you'll need to contact Will Damico directly in our Region 
5 Office (which oversees 
Ohio) to obtain approval.  If you have anything that involves off‐site disposal to a New 
England TSDF or solid waste facility, I'll be happy to handle those.  Will's direct line is 
(312) 353‐8207.  His email address is damico.william@epa.gov. 
 
Ken R. 
 
 
Kenneth B. Rota, Senior Enforcement Analyst OES Enforcement Office US EPA ‐ New England 
Region 
5 Post Office Square, Suite 100 
Boston, MA 02109‐3912 
 
Mail Code:  OES04‐04 
 
Tel: (617) 918‐1751 
Fax: (617) 918‐0751 
 
 
 
 
  From:       "Rich, Corey" <Corey.Rich@tetratech.com> 
 
 
  To:         Ken Rota/R1/USEPA/US@EPA, Kymberlee 
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Keckler/R1/USEPA/US@EPA 
 
  Cc:         "james.gravette@navy.mil" <james.gravette@navy.mil>, 
"richard.conant@navy.mil" 
              <richard.conant@navy.mil>, Lon Cohen <lcohen@nedtinc.com>, "Tirrell, Linda CIV 
NAVFAC MIDLANT" 
              <linda.tirrell@navy.mil> 
 
 
  Date:       05/12/2010 03:34 PM 
 
 
  Subject:    RE: off site rule 
 
 
 
 
 
 
 
Ken, 
 
Solid and liquid wastes were generated during a recent investigation at Naval Submarine Base 
‐ New London, Groton, Connecticut under the CERCLA Installation Restoration Program.  The 
waste has been characterized and the waste characterization profiles and supporting 
analytical results are included in two attached files.  The characterization results indicate 
that all waste is non‐hazardous.  The current plan is to ship both solid and liquid waste to 
Vexor Technology, Inc. (Ohio) for processing and then the solid waste will be disposed at 
Rumpke Noble Road Landfill (Ohio) and the liquid waste will be disposed at Environmental 
Specialist, Inc. (Ohio).  Detailed information for all proposed waste handling and disposal 
facilities in included in two attached files.  I believe this is all of the information you 
requested in your April 14, 2010 email.  Please let me know if you agree with the proposed 
disposal facilities.  I would appreciate your input on this issue at your earliest 
convenience because the Navy would like us to proceed as soon as possible with the 
transportation and disposal of the waste. 
 
Thank You, 
 
 
Corey Rich | Senior Project Manager/Civil Engineer 
Direct: 412.921.8984 | Main: 412.921.7090 | Fax: 412.921.4040 Corey.Rich@tetratech.com 
 
Tetra Tech NUS, Inc. | Technical Support Services Group 
661 Andersen Drive Foster Plaza 7 | Pittsburgh, PA 15220 
 
PLEASE NOTE: This message, including any attachments, may include privileged, confidential 
and/or inside information. Any distribution or use of this communication by anyone other than 
the intended recipient is strictly prohibited and may be unlawful. If you are not the 
intended recipient, please notify the sender by replying to this message and then delete it 
from your system. 
 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: rota.ken@epamail.epa.gov [mailto:rota.ken@epamail.epa.gov] 
Sent: Wednesday, April 14, 2010 8:45 AM 
To: Keckler.Kymberlee@epamail.epa.gov 
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Cc: Rich, Corey; james.gravette@navy.mil; richard.conant@navy.mil 
Subject: Re: off site rule 
 
Kymberlee, 
 
I noticed you did not provide these gentlemen with the standard questions that I ask (and had 
asked you to forward), so, for everyone's benefit, if you are making an Off‐site request 
involving a facility in New England, I need the following information: 
 
1.  the name of the facility or facilities to which the wastes may be sent, 2.  the EPA ID 
number(s) or other unique identifying number(s) of those facilities 3.  the city and state in 
which each potential receiving facility is located 4.  the site from which the waste or 
wastes is to be sent 5.  the type of waste or wastes to be shipped 6.  the amount of each 
waste to be sent 7.  the anticipated date for shipment of these wastes 8.  a representative 
waste analysis (for screening purposes) 
 
On the sneaking suspicion you haven't relayed the details of our CAD discussion from 2008 to 
your Navy contacts (and this is a CAD issue), we came up with the following at that time: 
 
Under RCRA at 40 CFR 261.4(g), dredged material that is subject to the requirements of a 
permit that has been issued under 404 of the Federal Water Pollution Control Act or Section 
103 of the Marine Protection Research and Sanctuaries Act is not a hazardous waste and has 
the same meaning as defined in 40 CFR 232.2. 
 
Since the material is being dredged from a CERCLA site the dredged sediment is subject to a 
permit under the CWA or the MPRSA (for the process of dredging it).  The CWA standards are 
applicable standards for the CERCLA remedy, so the Navy has to comply with their substantive 
provisions, but not the administrative provisions (getting a permit). 
 
Assuming the CAD facility has CWA and or MPRSA permits for the disposal of dredged sediments 
that come from outside sources.  I would expect these permits have limits for the level of 
contaminants that can be disposed of in the CAD (which would allow contaminated harbor 
sediments from navigational dredging to be placed and capped in the CAD).  Whether the 
contaminant levels in the Navy's CERCLA sediments meet these standards is a question for you 
and the Navy to answer. 
 
If I remember correctly the Navy would only dispose of sediments in the CAD that didn't fail 
TCLP (so no characteristic hazardous waste).  I don't believe there's any information to 
identify that the sediments are contaminated with listed hazardous waste which would make 
them listed hazardous waste via the contained‐in rule. 
 
Under the acceptability criteria of 300.440(b)(1)(i) ‐ a facility used to store or ultimately 
dispose of CERCLA waste will be deemed in compliance so long as it complies with the terms 
and conditions of the permit and there are no violations at or affecting the receiving unit.  
For any proposed CAD, we would need to know what the permit requires and whether it meets the 
conditions of the permit. 
 
Under 300.440(b)(2)(i)(D) ‐ CERCLA wastes can be transferred (my 
paraphrasing) to any unit at an "other‐than‐RCRA subtitle C facility" if the EPA Regional 
Office does not have information showing that an environmentally significant release of 
hazardous substances has occurred or that the release is controlled by an enforceable 
agreement. 
 
The only thing that I would throw into this equation is that Superfund would be required to 
get something in writing from the Army Corp. of Engineers (who I presume is managing the CAD) 
and stating that they have reviewed the dredge spoils and found them to be acceptable and to 
also to also describe how the CAD is being monitored to ensure that is in compliance with its 
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permit and that the early detection of any potential release is addressed.  I would 
particularly be interested in knowing whether there are actual physical inspections going on 
and whether there is actual sampling and analysis taking place to confirm the integrity of 
the CAD. 
 
I think I covered all the bases for this (not knowing but guessing what the questions are).  
While you and I had this discussion back in the fall/early winter of 2008, I do not know what 
you've told the Navy so I wanted to lay out the process here so they can sleep on it for a 
bit and 
decide what they want to do.   I see two potential roadblocks for the 
CAD proposal.  One is that the CAD does not have a bonafide monitoring program (which 
involves the actual inspection of the cap and an active analytical testing and monitoring to 
assure that contaminants are not on the move).  The second issue is the transfer of waste 
from a barge  thru the water column, into the disposal area itself and whether the transfer 
process will be problematic. 
 
Ken 
 
Kenneth B. Rota, Senior Enforcement Analyst OES Enforcement Office US EPA ‐ New England 
Region 
5 Post Office Square, Suite 100 
Boston, MA 02109‐3912 
 
Mail Code:  OES04‐04 
 
Tel: (617) 918‐1751 
Fax: (617) 918‐0751 
 
 
 
 
  From:       Kymberlee Keckler/R1/USEPA/US 
 
 
  To:         Corey.Rich@ttnus.com 
 
 
  Cc:         Ken Rota/R1/USEPA/US@EPA, james.gravette@navy.mil, 
richard.conant@navy.mil 
 
  Date:       04/13/2010 03:01 PM 
 
 
  Subject:    off site rule 
 
 
 
 
 
 
Ken Rota of EPA's enforcement office handles the off‐site rule that approves disposal 
facilities.  His number is 617.918.1751 
 
 
Kymberlee Keckler, Chemical Engineer 
Federal Facilities Superfund Section 
U.S. Environmental Protection Agency, Region 1 
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5 Post Office Square, Suite 100 
Mail Code:  OSRR07‐3 
Boston, MA  02109‐3912 
 
Telephone:  617.918.1385 
Facsimile:     617.918.0385 
E‐mail:          keckler.kymberlee@epa.gov 
 
 
[attachment "Final DISPOSAL FACILITY INFORMATION.PDF" deleted by Ken Rota/R1/USEPA/US] 
[attachment "Vexor profile ‐ Water IDW.PDF" deleted by Ken Rota/R1/USEPA/US] [attachment 
"Vexor profile ‐ Soil IDW.PDF" deleted by Ken Rota/R1/USEPA/US] [attachment "TRANSFER 
FACILITY INFORMATION.pdf" 
deleted by Ken Rota/R1/USEPA/US] 
 
 
[attachment "Final DISPOSAL FACILITY INFORMATION.PDF" deleted by William Damico/R5/USEPA/US] 
[attachment "Vexor profile ‐ Water IDW.PDF" deleted by William Damico/R5/USEPA/US] 
[attachment "Vexor profile ‐ Soil IDW.PDF" deleted by William Damico/R5/USEPA/US] [attachment 
"TRANSFER FACILITY INFORMATION.PDF" deleted by William Damico/R5/USEPA/US] 
 
 
 
 
 
 
 
 
[attachment "NSB‐Groton IDW Submittal_EQInfo.pdf" deleted by William Damico/R5/USEPA/US] 
[attachment "Analytical Soil ‐ 2nd phase.pdf" 
deleted by William Damico/R5/USEPA/US] 
 
 
 





DYNECOL, INC.
6520 GEORGIA STREET

DETROIT, MICHIGAN  48211

PHONE: (313) 571-7140

FAX: (313) 571-7190

     WASTE APPROVAL FORM

State:

Zip 

Code:

EPA ID Number:

State:

Zip 

Code:

I.   General Information

Approval Number

Generator Name:

Contact Name:

Address:

City:

Cust./Gen.Code:

Customer Name:

Address:

24 Hour Emergency #:

Customer Contact:

Fax Number:Phone Number:

City:

Fax Number:

SIC Code:

Phone Number:

II. Waste Description

Specific Process Generating the waste:  

Waste Common Name:

24 Hour Emergency #:

#BEAC11#	D:\PHOTO_CD\IMAGES\IMG0008.PCD	610116521222	833288541	833288541	P	B4	0	0	34	368	213	0



Check One: _____ YES     NO

b)  IF NO ,  please list all applicable non-hazardous waste codes as defined by Michigan Act 451 

Part 121:

     3.  Does the analysis indicate PCB's above the detection limit?

_____ NO

a) IF YES,  does the waste contain PCB contamination from a source with a concentration greater 

than or equal to 50 ppm?

Check One: _____ YES

Check One: _____ YES

III.  Waste Characterization

A. Michigan Act 451 and EPA 40 CFR Information:  (For the following, please use SW 846 test method for 

determination)

_____ NO

a)  IF YES,  please list all applicable waste codes:

a) IF YES , please indicate constituents and concentrations:

    1.  Is this a hazardous waste as defined by either R299.9212-9214 or 261 Subpart B,C, or D?

     2.   Does this waste indicate a volatile organic concentration in excess of 500 ppm or the compounds listed in 

40 CFR 265 Appendix VI?:

Check One: ____ YES _____ NO

DYNECOL, INC. Waste Approval Form  PAGE 2                   Approval Number:  

Constituent

III.  Waste Composition (Must equal 100%)

Max. % of waste streamActual % of representative sample

Min. % of waste 

stream



IF YES,  please indicate total benzene concentration of waste:

Color

pH

  Liquid

None

None

Bulk Drums Pails Totes Roll Off

Monthly Quarterly Yearly

   Sludge/Slurry

B.  Shipping Container (Circle one)

C.  Waste Volume

One Time OnlyD.  Shipping Frequency (Circle one)

    4.  Packing Group (Circle one): I II III

Other: 

Weekly

IF YES , please indicate TAB quantity for generator facility:

Check One: _____ YES (wastewater) _____ NO (Non-wastewater)

C.  Land Disposal Restriction Information (For the following, please see 40 CFR part 268.2 for definitions)

    1.  Does the waste stream contain less than 1% by weight Total Organic Carbon (TOC) and less than 1% by 

weight Total Suspended Solids?

V. Shipping Information

A. Determination of shipping name as defined by 29 CFR 172.101:

    1.  Proper Shipping Name:

Solid

Odor: 

    2.  Hazard Class: 

Check One: 

Check One: 

    3.  Does the generator manage wastes from facilities with Total Annual Benzene (TAB) greater or equal  to 10 

mg/year?

Check One: 

_____ Yes ___ NO

    2.  Does the waste stream contain greater than 10% water ?

DYNECOL, INC. Waste Approval Form  PAGE 3                   Approval Number:  

III.  Waste Characterization (continued)

    1.  Does the waste stream have a benzene concentration of 10 ppm or more?

B. Benzene/NESHAP Information (For the following, please use SW 846 method 8020 and/or EPA 602 

and/or 624 for determination)

MildStrong

Phases

Single Layer

IV.   General Characteristics (at 70 degrees F unless otherwise specified:

3. UN/NA Number:   

_____ YES _____ NO

_____ Yes _____ NO

Double Layer

Multi-Layer



Date:Approved by:

PLANT WASTES:

WAF Initiator signature:

Revision

A.  Approval Information

Primary outbound 

approval number

Off-site management 

code

Plant treatment code

On-site 

management code:

Generator Signature Date

IX.  Revision Section

CMF WASTES:

Please list any revisions made to form 

X. Dynecol Use only

Date of Revision Generator Authorization

I _________________________(generator signature) hereby give authorization for Dynecol, Inc. to make 

corrections with oral authorization to establish consistency with the results of sample analysis and/or applicable 

federal and state regulations and the information on this profile.  These changes WILL NOT include the addition or 

removal of waste codes and waste constituents which must have written authorization  to be changed by the 

generator.  I understand that Dynecol reserves the right to reject any material that does not conform to 

specifications described in profile.  

B.  Certification

I certify, under penalty of law, that I have personally examined, and am familiar with, the waste profiled through 

knowledge of the waste, and I believe the information submitted to be true, accurate, and complete.  

Generator Name (Please print or type) Title

A.  Authorization to correct material profile sheet

VII.  Comment Section

DYNECOL, INC. Waste Approval Form  PAGE 4                   Approval Number:  

Please list any additional comments concerning this waste stream below:

VIII.  Generator Authorizations



Report Date:

30-Sep-10 14:31
ü Final Report

Re-Issued Report

Revised Report

SPECTRUM ANALYTICAL, INC.
Featuring

HANIBAL TECHNOLOGY

Laboratory Report

New England Disposal Technologies, Inc

83 Gilmore Drive

Sutton, MA  01590

Attn: Lon Cohen

Project:

Project #:

Navy Base-Crystal Lake Rd - Groton, CT

IDW - Phase I

Laboratory ID Client Sample ID Matrix Date Sampled Date Received

SB18232-01 Water Ground Water 15-Sep-10 09:30 16-Sep-10 17:17

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98 

USDA # S-51435

Authorized by:

Hanibal C. Tayeh, Ph.D.

President/Laboratory Director

Technical Reviewer's Initial:

Spectrum Analytical holds certification in the State of Massachusetts for the analytes as indicated with an X in the "Cert." column 

within this report.  Please note that the State of Massachusetts does not offer certification for all analytes.

Please note that this report contains 25 pages of analytical data plus Chain of Custody document(s).  When the Laboratory Report is 

indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above.  Where this report 

identifies subcontracted analyses, copies of the subcontractor's test report are available upon request.  This report may not be 

reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does 

not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality" web page at 

www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc. 

holds NELAC certification are New York, New Hampshire, New Jersey and Florida. All analytical work for Volatile Organic and Air analysis are 

transferred to and conducted at our 830 Silver Street location (NY-11840, FL-E87936 and NJ-MA012).

Headquarters: 11 Almgren Drive & 830 Silver Street • Agawam, MA 01001 • 1-800-789-9115 • 413-789-9018 • Fax 413-789-4076

www.spectrum-analytical.com Page 1 of 25



CASE NARRATIVE:

The sample temperature upon receipt by Spectrum Analytical courier was recorded as 5.0 degrees Celsius.  The condition of these 

samples was further noted as refrigerated.  The samples were transported on ice to the laboratory facility and the temperature was 

recorded at 0.4 degrees Celsius upon receipt at the laboratory.  Please refer to the Chain of Custody for details specific to sample 

receipt times.

An infrared thermometer with a tolerance of +/- 2.0 degrees Celsius was used immediately upon receipt of the samples.

If a Matrix Spike (MS), Matrix Spike Duplicate (MSD) or Duplicate (DUP) was not requested on the Chain of Custody, method 

criteria may have been fulfilled with a source sample not of this Sample Delivery Group.

These samples do not exhibit the characteristics of reactivity as defined in 40 CFR 261.23, sections (1), (2), (4), and (5); however,  

Spectrum Analytical, Inc. does not test for detonation, explosive reaction or potential, or forbidden explosives as defined in 40 CFR 

261.23, sections (3), (6), (7) and (8).

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

Samples:

SB18232-01 Water

The pH of this sample has been adjusted in the laboratory for the tests listed below in accordance with the preservation 

requirements of the applicable methods.

Semivolatile Organic Compounds by SW846 8270C

SW846 6010B

Duplicates:

1020164-DUP1 Source: SB18232-01

Analyses are not controlled on RPD values from sample concentrations that are less than 5 times the reporting level.  The batch is 

accepted based upon the difference between the sample and duplicate is less than or equal to the reporting limit.

Cadmium

Lead

SW846 8260B/C

Calibration:

1008026

Analyte quantified by quadratic equation type calibration.

Bromoform

Dibromochloromethane

This affected the following samples:

1019816-BLK1

1019816-BS1

1019816-BSD1

S007870-ICV1

S008676-CCV1

Water

S007870-ICV1

Analyte percent recovery is outside individual acceptance criteria (70-130).

Methyl tert-butyl ether (159%)

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 2 of 25



SW846 8260B/C

Calibration:

S007870-ICV1

This affected the following samples:

1019816-BLK1

1019816-BS1

1019816-BSD1

S008676-CCV1

Water

Laboratory Control Samples:

1019816 BS/BSD

Acetone percent recoveries (131/133) are outside individual acceptance criteria (70-130), but within overall method allowances.  

All reported results of the following samples are considered to have a potentially high bias:

Water

Acrylonitrile percent recoveries (130/131) are outside individual acceptance criteria (70-130), but within overall method 

allowances.  All reported results of the following samples are considered to have a potentially high bias:

Water

Naphthalene percent recoveries (61/59) are outside individual acceptance criteria (70-130), but within overall method allowances.  

All reported results of the following samples are considered to have a potentially low bias:

Water

Samples:

S008676-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

1,1,2-Trichlorotrifluoroethane (Freon 113) (21.5%)

1,1-Dichloroethane (27.3%)

Acrylonitrile (30.4%)

Chloromethane (21.9%)

Trichlorofluoromethane (Freon 11) (24.1%)

Analyte percent drift is outside individual acceptance criteria (20), but within overall method allowances.

1,2,4-Trichlorobenzene (-27.0%)

Acetone (31.2%)

Naphthalene (-39.3%)

This affected the following samples:

1019816-BLK1

1019816-BS1

1019816-BSD1

Water

SW846 8270C/D

Calibration:

1009014

Analyte quantified by quadratic equation type calibration.

Aniline

Benzidine

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 3 of 25



SW846 8270C/D

Calibration:

1009014

This affected the following samples:

1019679-BLK1

1019679-BS1

1019679-BSD1

S008630-CCV1

S008726-CCV1

Water

Laboratory Control Samples:

1019679 BS/BSD

4-Nitrophenol percent recoveries (37/34) are outside individual acceptance criteria (40-130), but within overall method 

allowances.  All reported results of the following samples are considered to have a potentially low bias:

Water

Aniline percent recoveries (17/10) are outside individual acceptance criteria (40-130), but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

Water

Benzidine percent recoveries (/) are outside individual acceptance criteria (40-140), but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

Water

Benzoic acid percent recoveries (35/33) are outside individual acceptance criteria (40-130), but within overall method allowances.  

All reported results of the following samples are considered to have a potentially low bias:

Water

Bis(2-ethylhexyl)phthalate percent recoveries (77/358) are outside individual acceptance criteria (40-130), but within overall 

method allowances.  All reported results of the following samples are considered to have a potentially high bias:

Water

Hexachlorobutadiene percent recoveries (39/41) are outside individual acceptance criteria (40-130), but within overall method 

allowances.  All reported results of the following samples are considered to have a potentially low bias:

Water

Hexachlorocyclopentadiene percent recoveries (170/165) are outside individual acceptance criteria (40-130), but within overall 

method allowances.  All reported results of the following samples are considered to have a potentially high bias:

Water

Phenol percent recoveries (34/34) are outside individual acceptance criteria (40-130), but within overall method allowances.  All 

reported results of the following samples are considered to have a potentially low bias:

Water

1019679 BSD

Aniline RPD 50% (20%) is outside individual acceptance criteria, but within overall method allowances.

Benzo (b) fluoranthene RPD 32% (20%) is outside individual acceptance criteria, but within overall method allowances.

Bis(2-ethylhexyl)phthalate RPD 129% (20%) is outside individual acceptance criteria, but within overall method allowances.

Samples:

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 4 of 25



SW846 8270C/D

Samples:

S008726-CCV1

Analyte percent difference is outside individual acceptance criteria (20), but within overall method allowances.

3,3´-Dichlorobenzidine (27.5%)

Benzoic acid (-41.5%)

Bis(2-ethylhexyl)phthalate (20.6%)

Analyte percent drift is outside individual acceptance criteria (20), but within overall method allowances.

2,4-Dinitrophenol (-59.3%)

4,6-Dinitro-2-methylphenol (-43.6%)

This affected the following samples:

Water

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 5 of 25



Water

Sample Identification
Matrix

15-Sep-10 09:30

Collection Date/Time Received

16-Sep-10

Client Project #

IDW - Phase I Ground Water
SB18232-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260B/C 23-Sep-1020-Sep-10µg/l 1.0BRL76-13-1 1,1,2-Trichlorotrifluoroethane 

(Freon 113)

1 1019816JLG

" ""µg/l 10.0BRL67-64-1 Acetone 1 ""

" ""µg/l 0.5BRL107-13-1 Acrylonitrile 1 ""

" ""µg/l 1.0BRL71-43-2 Benzene 1 ""

" ""µg/l 1.0BRL108-86-1 Bromobenzene 1 ""

" ""µg/l 1.0BRL74-97-5 Bromochloromethane 1 ""

" ""µg/l 0.5BRL75-27-4 Bromodichloromethane 1 ""

" ""µg/l 1.0BRL75-25-2 Bromoform 1 ""

" ""µg/l 2.0BRL74-83-9 Bromomethane 1 ""

" ""µg/l 10.0BRL78-93-3 2-Butanone (MEK) 1 ""

" ""µg/l 1.0BRL104-51-8 n-Butylbenzene 1 ""

" ""µg/l 1.0BRL135-98-8 sec-Butylbenzene 1 ""

" ""µg/l 1.0BRL98-06-6 tert-Butylbenzene 1 ""

" ""µg/l 2.0BRL75-15-0 Carbon disulfide 1 ""

" ""µg/l 1.0BRL56-23-5 Carbon tetrachloride 1 ""

" ""µg/l 1.0BRL108-90-7 Chlorobenzene 1 ""

" ""µg/l 2.0BRL75-00-3 Chloroethane 1 ""

" ""µg/l 1.0BRL67-66-3 Chloroform 1 ""

" ""µg/l 2.0BRL74-87-3 Chloromethane 1 ""

" ""µg/l 1.0BRL95-49-8 2-Chlorotoluene 1 ""

" ""µg/l 1.0BRL106-43-4 4-Chlorotoluene 1 ""

" ""µg/l 2.0BRL96-12-8 1,2-Dibromo-3-chloropropane 1 ""

" ""µg/l 0.5BRL124-48-1 Dibromochloromethane 1 ""

" ""µg/l 0.5BRL106-93-4 1,2-Dibromoethane (EDB) 1 ""

" ""µg/l 1.0BRL74-95-3 Dibromomethane 1 ""

" ""µg/l 1.0BRL95-50-1 1,2-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL541-73-1 1,3-Dichlorobenzene 1 ""

" ""µg/l 1.0BRL106-46-7 1,4-Dichlorobenzene 1 ""

" ""µg/l 2.0BRL75-71-8 Dichlorodifluoromethane (Freon12) 1 ""

" ""µg/l 1.0BRL75-34-3 1,1-Dichloroethane 1 ""

" ""µg/l 1.0BRL107-06-2 1,2-Dichloroethane 1 ""

" ""µg/l 1.0BRL75-35-4 1,1-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-59-2 cis-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL156-60-5 trans-1,2-Dichloroethene 1 ""

" ""µg/l 1.0BRL78-87-5 1,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL142-28-9 1,3-Dichloropropane 1 ""

" ""µg/l 1.0BRL594-20-7 2,2-Dichloropropane 1 ""

" ""µg/l 1.0BRL563-58-6 1,1-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-01-5 cis-1,3-Dichloropropene 1 ""

" ""µg/l 0.5BRL10061-02-6 trans-1,3-Dichloropropene 1 ""

" ""µg/l 1.0BRL100-41-4 Ethylbenzene 1 ""

" ""µg/l 0.5BRL87-68-3 Hexachlorobutadiene 1 ""

" ""µg/l 10.0BRL591-78-6 2-Hexanone (MBK) 1 ""

" ""µg/l 1.0BRL98-82-8 Isopropylbenzene 1 ""

 This laboratory report is not valid without an authorized signature on the cover page .
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Water

Sample Identification
Matrix

15-Sep-10 09:30

Collection Date/Time Received

16-Sep-10

Client Project #

IDW - Phase I Ground Water
SB18232-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Volatile Organic Compounds

Volatile Organic Compounds

Prepared by method SW846 5030 Water MS

SW846 8260B/C 23-Sep-1020-Sep-10µg/l 1.0BRL99-87-6 4-Isopropyltoluene 1 1019816JLG

" ""µg/l 1.0BRL1634-04-4 Methyl tert-butyl ether 1 ""

" ""µg/l 10.0BRL108-10-1 4-Methyl-2-pentanone (MIBK) 1 ""

" ""µg/l 2.0BRL75-09-2 Methylene chloride 1 ""

" ""µg/l 1.0BRL91-20-3 Naphthalene 1 ""

" ""µg/l 1.0BRL103-65-1 n-Propylbenzene 1 ""

" ""µg/l 1.0BRL100-42-5 Styrene 1 ""

" ""µg/l 1.0BRL630-20-6 1,1,1,2-Tetrachloroethane 1 ""

" ""µg/l 0.5BRL79-34-5 1,1,2,2-Tetrachloroethane 1 ""

" ""µg/l 1.0BRL127-18-4 Tetrachloroethene 1 ""

" ""µg/l 1.0BRL108-88-3 Toluene 1 ""

" ""µg/l 1.0BRL87-61-6 1,2,3-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL120-82-1 1,2,4-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL108-70-3 1,3,5-Trichlorobenzene 1 ""

" ""µg/l 1.0BRL71-55-6 1,1,1-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-00-5 1,1,2-Trichloroethane 1 ""

" ""µg/l 1.0BRL79-01-6 Trichloroethene 1 ""

" ""µg/l 1.0BRL75-69-4 Trichlorofluoromethane (Freon 11) 1 ""

" ""µg/l 1.0BRL96-18-4 1,2,3-Trichloropropane 1 ""

" ""µg/l 1.0BRL95-63-6 1,2,4-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL108-67-8 1,3,5-Trimethylbenzene 1 ""

" ""µg/l 1.0BRL75-01-4 Vinyl chloride 1 ""

" ""µg/l 2.0BRL179601-23-1 m,p-Xylene 1 ""

" ""µg/l 1.0BRL95-47-6 o-Xylene 1 ""

" ""µg/l 2.0BRL109-99-9 Tetrahydrofuran 1 ""

" ""µg/l 1.0BRL60-29-7 Ethyl ether 1 ""

" ""µg/l 1.0BRL994-05-8 Tert-amyl methyl ether 1 ""

" ""µg/l 1.0BRL637-92-3 Ethyl tert-butyl ether 1 ""

" ""µg/l 1.0BRL108-20-3 Di-isopropyl ether 1 ""

" ""µg/l 10.0BRL75-65-0 Tert-Butanol / butyl alcohol 1 ""

" ""µg/l 20.0BRL123-91-1 1,4-Dioxane 1 ""

" ""µg/l 5.0BRL110-57-6 trans-1,4-Dichloro-2-butene 1 ""

" ""µg/l 400BRL64-17-5 Ethanol 1 ""

Surrogate recoveries:

70-130 % " " ""4-Bromofluorobenzene 88 "460-00-4

70-130 % " " ""Toluene-d8 105 "2037-26-5

70-130 % " " ""1,2-Dichloroethane-d4 119 "17060-07-0

70-130 % " " ""Dibromofluoromethane 105 "1868-53-7

Semivolatile Organic Compounds by GCMS

Semivolatile Organic Compounds by SW846 8270C

Prepared by method SW846 3510C

SW846 8270C/D 23-Sep-1017-Sep-10µg/l 5.88BRL83-32-9 Acenaphthene 1 1019679SM

" ""µg/l 5.88BRL208-96-8 Acenaphthylene 1 ""

" ""µg/l 5.88BRL62-53-3 Aniline 1 ""
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Water

Sample Identification
Matrix

15-Sep-10 09:30

Collection Date/Time Received

16-Sep-10

Client Project #

IDW - Phase I Ground Water
SB18232-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Semivolatile Organic Compounds by GCMS

Semivolatile Organic Compounds by SW846 8270C

Prepared by method SW846 3510C

SW846 8270C/D 23-Sep-1017-Sep-10µg/l 5.88BRL120-12-7 Anthracene 1 1019679SM

" ""µg/l 5.88BRL103-33-3 Azobenzene/Diphenyldiazine 1 ""

" ""µg/l 5.88BRL92-87-5 Benzidine 1 ""

" ""µg/l 5.88BRL56-55-3 Benzo (a) anthracene 1 ""

" ""µg/l 5.88BRL50-32-8 Benzo (a) pyrene 1 ""

" ""µg/l 5.88BRL205-99-2 Benzo (b) fluoranthene 1 ""

" ""µg/l 5.88BRL191-24-2 Benzo (g,h,i) perylene 1 ""

" ""µg/l 5.88BRL207-08-9 Benzo (k) fluoranthene 1 ""

" ""µg/l 5.88BRL65-85-0 Benzoic acid 1 ""

" ""µg/l 5.88BRL100-51-6 Benzyl alcohol 1 ""

" ""µg/l 5.88BRL111-91-1 Bis(2-chloroethoxy)methane 1 ""

" ""µg/l 5.88BRL111-44-4 Bis(2-chloroethyl)ether 1 ""

" ""µg/l 5.88BRL108-60-1 Bis(2-chloroisopropyl)ether 1 ""

" ""µg/l 5.88BRL117-81-7 Bis(2-ethylhexyl)phthalate 1 ""

" ""µg/l 5.88BRL101-55-3 4-Bromophenyl phenyl ether 1 ""

" ""µg/l 5.88BRL85-68-7 Butyl benzyl phthalate 1 ""

" ""µg/l 5.88BRL86-74-8 Carbazole 1 ""

" ""µg/l 5.88BRL59-50-7 4-Chloro-3-methylphenol 1 ""

" ""µg/l 5.88BRL106-47-8 4-Chloroaniline 1 ""

" ""µg/l 5.88BRL91-58-7 2-Chloronaphthalene 1 ""

" ""µg/l 5.88BRL95-57-8 2-Chlorophenol 1 ""

" ""µg/l 5.88BRL7005-72-3 4-Chlorophenyl phenyl ether 1 ""

" ""µg/l 5.88BRL218-01-9 Chrysene 1 ""

" ""µg/l 5.88BRL53-70-3 Dibenzo (a,h) anthracene 1 ""

" ""µg/l 5.88BRL132-64-9 Dibenzofuran 1 ""

" ""µg/l 5.88BRL95-50-1 1,2-Dichlorobenzene 1 ""

" ""µg/l 5.88BRL541-73-1 1,3-Dichlorobenzene 1 ""

" ""µg/l 5.88BRL106-46-7 1,4-Dichlorobenzene 1 ""

" ""µg/l 5.88BRL91-94-1 3,3´-Dichlorobenzidine 1 ""

" ""µg/l 5.88BRL120-83-2 2,4-Dichlorophenol 1 ""

" ""µg/l 5.88BRL84-66-2 Diethyl phthalate 1 ""

" ""µg/l 5.88BRL131-11-3 Dimethyl phthalate 1 ""

" ""µg/l 5.88BRL105-67-9 2,4-Dimethylphenol 1 ""

" ""µg/l 5.88BRL84-74-2 Di-n-butyl phthalate 1 ""

" ""µg/l 5.88BRL534-52-1 4,6-Dinitro-2-methylphenol 1 ""

" ""µg/l 5.88BRL51-28-5 2,4-Dinitrophenol 1 ""

" ""µg/l 5.88BRL121-14-2 2,4-Dinitrotoluene 1 ""

" ""µg/l 5.88BRL606-20-2 2,6-Dinitrotoluene 1 ""

" ""µg/l 5.88BRL117-84-0 Di-n-octyl phthalate 1 ""

" ""µg/l 5.88BRL206-44-0 Fluoranthene 1 ""

" ""µg/l 5.88BRL86-73-7 Fluorene 1 ""

" ""µg/l 5.88BRL118-74-1 Hexachlorobenzene 1 ""

" ""µg/l 5.88BRL87-68-3 Hexachlorobutadiene 1 ""

" ""µg/l 5.88BRL77-47-4 Hexachlorocyclopentadiene 1 ""
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Water

Sample Identification
Matrix

15-Sep-10 09:30

Collection Date/Time Received

16-Sep-10

Client Project #

IDW - Phase I Ground Water
SB18232-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Semivolatile Organic Compounds by GCMS

Semivolatile Organic Compounds by SW846 8270C

Prepared by method SW846 3510C

SW846 8270C/D 23-Sep-1017-Sep-10µg/l 5.88BRL67-72-1 Hexachloroethane 1 1019679SM

" ""µg/l 5.88BRL193-39-5 Indeno (1,2,3-cd) pyrene 1 ""

" ""µg/l 5.88BRL78-59-1 Isophorone 1 ""

" ""µg/l 5.88BRL91-57-6 2-Methylnaphthalene 1 ""

" ""µg/l 5.88BRL95-48-7 2-Methylphenol 1 ""

" ""µg/l 11.8BRL108-39-4, 

106-44-5
3 & 4-Methylphenol 1 ""

" ""µg/l 5.88BRL91-20-3 Naphthalene 1 ""

" ""µg/l 5.88BRL88-74-4 2-Nitroaniline 1 ""

" ""µg/l 5.88BRL99-09-2 3-Nitroaniline 1 ""

" ""µg/l 23.5BRL100-01-6 4-Nitroaniline 1 ""

" ""µg/l 5.88BRL98-95-3 Nitrobenzene 1 ""

" ""µg/l 5.88BRL88-75-5 2-Nitrophenol 1 ""

" ""µg/l 23.5BRL100-02-7 4-Nitrophenol 1 ""

" ""µg/l 5.88BRL62-75-9 N-Nitrosodimethylamine 1 ""

" ""µg/l 5.88BRL621-64-7 N-Nitrosodi-n-propylamine 1 ""

" ""µg/l 5.88BRL86-30-6 N-Nitrosodiphenylamine 1 ""

" ""µg/l 23.5BRL87-86-5 Pentachlorophenol 1 ""

" ""µg/l 5.88BRL85-01-8 Phenanthrene 1 ""

" ""µg/l 5.88BRL108-95-2 Phenol 1 ""

" ""µg/l 5.88BRL129-00-0 Pyrene 1 ""

" ""µg/l 5.88BRL110-86-1 Pyridine 1 ""

" ""µg/l 5.88BRL120-82-1 1,2,4-Trichlorobenzene 1 ""

" ""µg/l 5.88BRL90-12-0 1-Methylnaphthalene 1 ""

" ""µg/l 5.88BRL95-95-4 2,4,5-Trichlorophenol 1 ""

" ""µg/l 5.88BRL88-06-2 2,4,6-Trichlorophenol 1 ""

" ""µg/l 5.88BRL82-68-8 Pentachloronitrobenzene 1 ""

" ""µg/l 5.88BRL95-94-3 1,2,4,5-Tetrachlorobenzene 1 ""

Surrogate recoveries:

30-130 % " " ""2-Fluorobiphenyl 57 "321-60-8

15-110 % " " ""2-Fluorophenol 40 "367-12-4

30-130 % " " ""Nitrobenzene-d5 56 "4165-60-0

15-110 % " " ""Phenol-d5 30 "4165-62-2

30-130 % " " ""Terphenyl-dl4 69 "1718-51-0

15-110 % " " ""2,4,6-Tribromophenol 66 "118-79-6

Semivolatile Organic Compounds by GC

Polychlorinated Biphenyls by SW846 8082

Prepared by method SW846 3510C

SW846 8082 24-Sep-1022-Sep-10µg/l 0.222BRL12674-11-2 Aroclor-1016 1 1019982IMR

" ""µg/l 0.222BRL11104-28-2 Aroclor-1221 1 ""

" ""µg/l 0.222BRL11141-16-5 Aroclor-1232 1 ""

" ""µg/l 0.222BRL53469-21-9 Aroclor-1242 1 ""

" ""µg/l 0.222BRL12672-29-6 Aroclor-1248 1 ""

" ""µg/l 0.222BRL11097-69-1 Aroclor-1254 1 ""

" ""µg/l 0.222BRL11096-82-5 Aroclor-1260 1 ""
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Water

Sample Identification
Matrix

15-Sep-10 09:30

Collection Date/Time Received

16-Sep-10

Client Project #

IDW - Phase I Ground Water
SB18232-01

Result AnalyzedMethod Ref. Cert.BatchPreparedDilutionAnalyte(s) Units *RDLFlagCAS No. Analyst

Semivolatile Organic Compounds by GC

Polychlorinated Biphenyls by SW846 8082

Prepared by method SW846 3510C

SW846 8082 24-Sep-1022-Sep-10µg/l 0.222BRL37324-23-5 Aroclor-1262 1 1019982IMR

" ""µg/l 0.222BRL11100-14-4 Aroclor-1268 1 ""

Surrogate recoveries:

30-150 % " " ""4,4-DB-Octafluorobiphenyl (Sr) 74 "10386-84-2

30-150 % " " ""4,4-DB-Octafluorobiphenyl (Sr) 

[2C]

67 "10386-84-2

30-150 % " " ""Decachlorobiphenyl (Sr) 73 "2051-24-3

30-150 % " " ""Decachlorobiphenyl (Sr) [2C] 54 "2051-24-3

Total Metals by EPA 200/6000 Series Methods

EPA 200/6000 

methods

17-Sep-1017-Sep-10N/AField PreservedPreservation 1 1019812ARF

Total Metals by EPA 6000/7000 Series Methods

SW846 6010B 29-Sep-1027-Sep-10mg/l 0.0050BRL7440-22-4 Silver 1 1020164TBG

" ""mg/l 0.0040BRL7440-38-2 Arsenic 1 ""

" ""mg/l 0.00500.05507440-39-3 Barium 1 ""

" ""mg/l 0.0025BRL7440-43-9 Cadmium 1 ""

" ""mg/l 0.0050BRL7440-47-3 Chromium 1 ""

" ""mg/l 0.0075BRL7439-92-1 Lead 1 ""

" ""mg/l 0.0150BRL7782-49-2 Selenium 1 ""

Total Metals by EPA 200 Series Methods

EPA 

245.1/7470A

29-Sep-1027-Sep-10mg/l 0.00020BRL X7439-97-6 Mercury 1 1020166ARF

General Chemistry Parameters

SW846 1010 17-Sep-1017-Sep-10°F>150Flashpoint 1 1019738VK

ASTM D 

1293-99B

17-Sep-10 

16:59

16-Sep-10 

19:35

pH UnitspH8.48 XpH 1 1019675TDD

Reactivity Cyanide/Sulfide

Prepared by method General Preparation

SW846 Ch. 7.3 24-Sep-1023-Sep-10mg/lNonreactiveReactivity 1 1020105BD

" ""mg/l 25.0BRLReactive Cyanide 1 ""

" ""mg/l 50.0BRLReactive Sulfide 1 ""
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019816 - SW846 5030 Water MS

Blank (1019816-BLK1) Prepared: 20-Sep-10   Analyzed: 22-Sep-10

µg/lBRL1,1,2-Trichlorotrifluoroethane (Freon 113) 1.0

µg/lBRLAcetone 10.0

µg/lBRLAcrylonitrile 0.5

µg/lBRLBenzene 1.0

µg/lBRLBromobenzene 1.0

µg/lBRLBromochloromethane 1.0

µg/lBRLBromodichloromethane 0.5

µg/lBRLBromoform 1.0

µg/lBRLBromomethane 2.0

µg/lBRL2-Butanone (MEK) 10.0

µg/lBRLn-Butylbenzene 1.0

µg/lBRLsec-Butylbenzene 1.0

µg/lBRLtert-Butylbenzene 1.0

µg/lBRLCarbon disulfide 2.0

µg/lBRLCarbon tetrachloride 1.0

µg/lBRLChlorobenzene 1.0

µg/lBRLChloroethane 2.0

µg/lBRLChloroform 1.0

µg/lBRLChloromethane 2.0

µg/lBRL2-Chlorotoluene 1.0

µg/lBRL4-Chlorotoluene 1.0

µg/lBRL1,2-Dibromo-3-chloropropane 2.0

µg/lBRLDibromochloromethane 0.5

µg/lBRL1,2-Dibromoethane (EDB) 0.5

µg/lBRLDibromomethane 1.0

µg/lBRL1,2-Dichlorobenzene 1.0

µg/lBRL1,3-Dichlorobenzene 1.0

µg/lBRL1,4-Dichlorobenzene 1.0

µg/lBRLDichlorodifluoromethane (Freon12) 2.0

µg/lBRL1,1-Dichloroethane 1.0

µg/lBRL1,2-Dichloroethane 1.0

µg/lBRL1,1-Dichloroethene 1.0

µg/lBRLcis-1,2-Dichloroethene 1.0

µg/lBRLtrans-1,2-Dichloroethene 1.0

µg/lBRL1,2-Dichloropropane 1.0

µg/lBRL1,3-Dichloropropane 1.0

µg/lBRL2,2-Dichloropropane 1.0

µg/lBRL1,1-Dichloropropene 1.0

µg/lBRLcis-1,3-Dichloropropene 0.5

µg/lBRLtrans-1,3-Dichloropropene 0.5

µg/lBRLEthylbenzene 1.0

µg/lBRLHexachlorobutadiene 0.5

µg/lBRL2-Hexanone (MBK) 10.0

µg/lBRLIsopropylbenzene 1.0

µg/lBRL4-Isopropyltoluene 1.0

µg/lBRLMethyl tert-butyl ether 1.0

µg/lBRL4-Methyl-2-pentanone (MIBK) 10.0

µg/lBRLMethylene chloride 2.0

µg/lBRLNaphthalene 1.0

µg/lBRLn-Propylbenzene 1.0

µg/lBRLStyrene 1.0

µg/lBRL1,1,1,2-Tetrachloroethane 1.0
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019816 - SW846 5030 Water MS

Blank (1019816-BLK1) Prepared: 20-Sep-10   Analyzed: 22-Sep-10

µg/lBRL1,1,2,2-Tetrachloroethane 0.5

µg/lBRLTetrachloroethene 1.0

µg/lBRLToluene 1.0

µg/lBRL1,2,3-Trichlorobenzene 1.0

µg/lBRL1,2,4-Trichlorobenzene 1.0

µg/lBRL1,3,5-Trichlorobenzene 1.0

µg/lBRL1,1,1-Trichloroethane 1.0

µg/lBRL1,1,2-Trichloroethane 1.0

µg/lBRLTrichloroethene 1.0

µg/lBRLTrichlorofluoromethane (Freon 11) 1.0

µg/lBRL1,2,3-Trichloropropane 1.0

µg/lBRL1,2,4-Trimethylbenzene 1.0

µg/lBRL1,3,5-Trimethylbenzene 1.0

µg/lBRLVinyl chloride 1.0

µg/lBRLm,p-Xylene 2.0

µg/lBRLo-Xylene 1.0

µg/lBRLTetrahydrofuran 2.0

µg/lBRLEthyl ether 1.0

µg/lBRLTert-amyl methyl ether 1.0

µg/lBRLEthyl tert-butyl ether 1.0

µg/lBRLDi-isopropyl ether 1.0

µg/lBRLTert-Butanol / butyl alcohol 10.0

µg/lBRL1,4-Dioxane 20.0

µg/lBRLtrans-1,4-Dichloro-2-butene 5.0

µg/lBRLEthanol 400

50.0 70-130Surrogate: 4-Bromofluorobenzene 44.2 µg/l 88

50.0 70-130Surrogate: Toluene-d8 51.7 µg/l 103

50.0 70-130Surrogate: 1,2-Dichloroethane-d4 59.6 µg/l 119

50.0 70-130Surrogate: Dibromofluoromethane 52.8 µg/l 106

LCS (1019816-BS1) Prepared: 20-Sep-10   Analyzed: 22-Sep-10

20.0 70-130µg/l24.3 1221,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 70-130µg/l26.2 131Acetone

20.0 70-130µg/l26.1 130Acrylonitrile

20.0 70-130µg/l21.4 107Benzene

20.0 70-130µg/l19.2 96Bromobenzene

20.0 70-130µg/l20.1 100Bromochloromethane

20.0 70-130µg/l22.8 114Bromodichloromethane

20.0 70-130µg/l22.2 111Bromoform

20.0 70-130µg/l21.1 105Bromomethane

20.0 70-130µg/l20.5 1022-Butanone (MEK)

20.0 70-130µg/l19.9 99n-Butylbenzene

20.0 70-130µg/l20.2 101sec-Butylbenzene

20.0 70-130µg/l19.5 98tert-Butylbenzene

20.0 70-130µg/l23.9 120Carbon disulfide

20.0 70-130µg/l21.1 105Carbon tetrachloride

20.0 70-130µg/l19.9 99Chlorobenzene

20.0 70-130µg/l23.6 118Chloroethane

20.0 70-130µg/l19.3 96Chloroform

20.0 70-130µg/l24.4 122Chloromethane

20.0 70-130µg/l20.2 1012-Chlorotoluene

20.0 70-130µg/l20.8 1044-Chlorotoluene
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019816 - SW846 5030 Water MS

LCS (1019816-BS1) Prepared: 20-Sep-10   Analyzed: 22-Sep-10

20.0 70-130µg/l19.4 971,2-Dibromo-3-chloropropane

20.0 70-130µg/l22.9 114Dibromochloromethane

20.0 70-130µg/l19.6 981,2-Dibromoethane (EDB)

20.0 70-130µg/l22.9 114Dibromomethane

20.0 70-130µg/l21.3 1071,2-Dichlorobenzene

20.0 70-130µg/l19.4 971,3-Dichlorobenzene

20.0 70-130µg/l20.5 1021,4-Dichlorobenzene

20.0 70-130µg/l23.4 117Dichlorodifluoromethane (Freon12)

20.0 70-130µg/l25.4 1271,1-Dichloroethane

20.0 70-130µg/l22.8 1141,2-Dichloroethane

20.0 70-130µg/l23.2 1161,1-Dichloroethene

20.0 70-130µg/l20.3 102cis-1,2-Dichloroethene

20.0 70-130µg/l23.3 117trans-1,2-Dichloroethene

20.0 70-130µg/l22.4 1121,2-Dichloropropane

20.0 70-130µg/l22.8 1141,3-Dichloropropane

20.0 70-130µg/l17.3 872,2-Dichloropropane

20.0 70-130µg/l20.6 1031,1-Dichloropropene

20.0 70-130µg/l18.5 92cis-1,3-Dichloropropene

20.0 70-130µg/l19.3 97trans-1,3-Dichloropropene

20.0 70-130µg/l20.4 102Ethylbenzene

20.0 70-130µg/l20.0 100Hexachlorobutadiene

20.0 70-130µg/l18.7 932-Hexanone (MBK)

20.0 70-130µg/l20.0 100Isopropylbenzene

20.0 70-130µg/l22.4 1124-Isopropyltoluene

20.0 70-130µg/l23.3 117Methyl tert-butyl ether

20.0 70-130µg/l19.7 994-Methyl-2-pentanone (MIBK)

20.0 70-130µg/l22.6 113Methylene chloride

20.0 70-130µg/lQC212.1 61Naphthalene

20.0 70-130µg/l20.4 102n-Propylbenzene

20.0 70-130µg/l17.8 89Styrene

20.0 70-130µg/l19.4 971,1,1,2-Tetrachloroethane

20.0 70-130µg/l18.6 931,1,2,2-Tetrachloroethane

20.0 70-130µg/l20.0 100Tetrachloroethene

20.0 70-130µg/l20.9 104Toluene

20.0 70-130µg/l16.2 811,2,3-Trichlorobenzene

20.0 70-130µg/l14.6 731,2,4-Trichlorobenzene

20.0 70-130µg/l17.5 881,3,5-Trichlorobenzene

20.0 70-130µg/l22.0 1101,1,1-Trichloroethane

20.0 70-130µg/l22.3 1111,1,2-Trichloroethane

20.0 70-130µg/l23.5 117Trichloroethene

20.0 70-130µg/l24.8 124Trichlorofluoromethane (Freon 11)

20.0 70-130µg/l20.7 1041,2,3-Trichloropropane

20.0 70-130µg/l20.1 1001,2,4-Trimethylbenzene

20.0 70-130µg/l20.3 1011,3,5-Trimethylbenzene

20.0 70-130µg/l20.0 100Vinyl chloride

40.0 70-130µg/l40.7 102m,p-Xylene

20.0 70-130µg/l20.5 102o-Xylene

20.0 70-130µg/l19.9 99Tetrahydrofuran

20.0 70-130µg/l22.4 112Ethyl ether

20.0 70-130µg/l22.3 111Tert-amyl methyl ether

20.0 70-130µg/l19.2 96Ethyl tert-butyl ether

20.0 70-130µg/l20.8 104Di-isopropyl ether
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019816 - SW846 5030 Water MS

LCS (1019816-BS1) Prepared: 20-Sep-10   Analyzed: 22-Sep-10

200 70-130µg/l231 116Tert-Butanol / butyl alcohol

200 70-130µg/l195 981,4-Dioxane

20.0 70-130µg/l16.4 82trans-1,4-Dichloro-2-butene

400 70-130µg/l472 118Ethanol

50.0 70-130Surrogate: 4-Bromofluorobenzene 47.8 µg/l 96

50.0 70-130Surrogate: Toluene-d8 50.8 µg/l 102

50.0 70-130Surrogate: 1,2-Dichloroethane-d4 54.2 µg/l 108

50.0 70-130Surrogate: Dibromofluoromethane 49.5 µg/l 99

LCS Dup (1019816-BSD1) Prepared: 20-Sep-10   Analyzed: 22-Sep-10

20.0 2570-130 2µg/l24.9 1241,1,2-Trichlorotrifluoroethane (Freon 113)

20.0 5070-130 1µg/l26.6 133Acetone

20.0 2570-130 0.8µg/lQM926.3 131Acrylonitrile

20.0 2570-130 4µg/l20.5 103Benzene

20.0 2570-130 2µg/l18.9 94Bromobenzene

20.0 2570-130 6µg/l21.3 107Bromochloromethane

20.0 2570-130 2µg/l23.2 116Bromodichloromethane

20.0 2570-130 0.2µg/l22.2 111Bromoform

20.0 5070-130 0µg/l21.1 105Bromomethane

20.0 5070-130 0.6µg/l20.4 1022-Butanone (MEK)

20.0 2570-130 3µg/l19.3 97n-Butylbenzene

20.0 2570-130 0.3µg/l20.1 101sec-Butylbenzene

20.0 2570-130 0.9µg/l19.7 98tert-Butylbenzene

20.0 2570-130 1µg/l24.2 121Carbon disulfide

20.0 2570-130 3µg/l20.5 103Carbon tetrachloride

20.0 2570-130 0.05µg/l19.9 99Chlorobenzene

20.0 5070-130 2µg/l24.0 120Chloroethane

20.0 2570-130 0.5µg/l19.4 97Chloroform

20.0 2570-130 0.7µg/l24.6 123Chloromethane

20.0 2570-130 0.3µg/l20.3 1022-Chlorotoluene

20.0 2570-130 2µg/l20.5 1024-Chlorotoluene

20.0 2570-130 0.7µg/l19.5 981,2-Dibromo-3-chloropropane

20.0 5070-130 4µg/l23.9 120Dibromochloromethane

20.0 2570-130 3µg/l20.3 1011,2-Dibromoethane (EDB)

20.0 2570-130 2µg/l23.3 117Dibromomethane

20.0 2570-130 3µg/l20.8 1041,2-Dichlorobenzene

20.0 2570-130 0.7µg/l19.2 961,3-Dichlorobenzene

20.0 2570-130 0.7µg/l20.6 1031,4-Dichlorobenzene

20.0 5070-130 0.9µg/l23.6 118Dichlorodifluoromethane (Freon12)

20.0 2570-130 2µg/l25.1 1251,1-Dichloroethane

20.0 2570-130 1µg/l23.1 1151,2-Dichloroethane

20.0 2570-130 0.6µg/l23.4 1171,1-Dichloroethene

20.0 2570-130 0.1µg/l20.3 102cis-1,2-Dichloroethene

20.0 2570-130 3µg/l23.9 120trans-1,2-Dichloroethene

20.0 2570-130 4µg/l23.2 1161,2-Dichloropropane

20.0 2570-130 2µg/l23.2 1161,3-Dichloropropane

20.0 2570-130 0.7µg/l17.4 872,2-Dichloropropane

20.0 2570-130 0.4µg/l20.7 1031,1-Dichloropropene

20.0 2570-130 6µg/l19.7 98cis-1,3-Dichloropropene

20.0 2570-130 3µg/l20.0 100trans-1,3-Dichloropropene

20.0 2570-130 0.3µg/l20.4 102Ethylbenzene

20.0 5070-130 0.9µg/l19.9 99Hexachlorobutadiene
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Volatile Organic Compounds - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019816 - SW846 5030 Water MS

LCS Dup (1019816-BSD1) Prepared: 20-Sep-10   Analyzed: 22-Sep-10

20.0 2570-130 4µg/l19.4 972-Hexanone (MBK)

20.0 2570-130 2µg/l19.5 98Isopropylbenzene

20.0 2570-130 4µg/l21.4 1074-Isopropyltoluene

20.0 2570-130 3µg/l24.0 120Methyl tert-butyl ether

20.0 5070-130 4µg/l19.0 954-Methyl-2-pentanone (MIBK)

20.0 2570-130 3µg/l23.3 117Methylene chloride

20.0 2570-130 3µg/lQC211.8 59Naphthalene

20.0 2570-130 3µg/l19.8 99n-Propylbenzene

20.0 2570-130 2µg/l17.6 88Styrene

20.0 2570-130 2µg/l19.0 951,1,1,2-Tetrachloroethane

20.0 2570-130 3µg/l18.2 911,1,2,2-Tetrachloroethane

20.0 2570-130 2µg/l19.5 98Tetrachloroethene

20.0 2570-130 2µg/l21.3 106Toluene

20.0 2570-130 0.3µg/l16.1 801,2,3-Trichlorobenzene

20.0 2570-130 2µg/l14.3 721,2,4-Trichlorobenzene

20.0 2570-130 4µg/l16.9 841,3,5-Trichlorobenzene

20.0 2570-130 1µg/l22.2 1111,1,1-Trichloroethane

20.0 2570-130 5µg/l23.5 1181,1,2-Trichloroethane

20.0 2570-130 3µg/l24.2 121Trichloroethene

20.0 5070-130 1µg/l25.1 126Trichlorofluoromethane (Freon 11)

20.0 2570-130 0.9µg/l20.9 1051,2,3-Trichloropropane

20.0 2570-130 0.7µg/l19.9 1001,2,4-Trimethylbenzene

20.0 2570-130 0.2µg/l20.2 1011,3,5-Trimethylbenzene

20.0 2570-130 7µg/l21.5 108Vinyl chloride

40.0 2570-130 0.2µg/l40.6 102m,p-Xylene

20.0 2570-130 0.1µg/l20.5 102o-Xylene

20.0 2570-130 3µg/l20.4 102Tetrahydrofuran

20.0 5070-130 3µg/l23.1 115Ethyl ether

20.0 2570-130 3µg/l23.0 115Tert-amyl methyl ether

20.0 2570-130 5µg/l20.1 100Ethyl tert-butyl ether

20.0 2570-130 0.6µg/l20.9 104Di-isopropyl ether

200 2570-130 0.5µg/l233 116Tert-Butanol / butyl alcohol

200 2570-130 0.2µg/l196 981,4-Dioxane

20.0 2570-130 0.8µg/l16.5 82trans-1,4-Dichloro-2-butene

400 3070-130 0.6µg/l475 119Ethanol

50.0 70-130Surrogate: 4-Bromofluorobenzene 49.6 µg/l 99

50.0 70-130Surrogate: Toluene-d8 52.5 µg/l 105

50.0 70-130Surrogate: 1,2-Dichloroethane-d4 56.0 µg/l 112

50.0 70-130Surrogate: Dibromofluoromethane 51.7 µg/l 103
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019679 - SW846 3510C

Blank (1019679-BLK1) Prepared: 17-Sep-10   Analyzed: 20-Sep-10

µg/lBRLAcenaphthene 5.00

µg/lBRLAcenaphthylene 5.00

µg/lBRLAniline 5.00

µg/lBRLAnthracene 5.00

µg/lBRLAzobenzene/Diphenyldiazine 5.00

µg/lBRLBenzidine 5.00

µg/lBRLBenzo (a) anthracene 5.00

µg/lBRLBenzo (a) pyrene 5.00

µg/lBRLBenzo (b) fluoranthene 5.00

µg/lBRLBenzo (g,h,i) perylene 5.00

µg/lBRLBenzo (k) fluoranthene 5.00

µg/lBRLBenzoic acid 5.00

µg/lBRLBenzyl alcohol 5.00

µg/lBRLBis(2-chloroethoxy)methane 5.00

µg/lBRLBis(2-chloroethyl)ether 5.00

µg/lBRLBis(2-chloroisopropyl)ether 5.00

µg/lBRLBis(2-ethylhexyl)phthalate 5.00

µg/lBRL4-Bromophenyl phenyl ether 5.00

µg/lBRLButyl benzyl phthalate 5.00

µg/lBRLCarbazole 5.00

µg/lBRL4-Chloro-3-methylphenol 5.00

µg/lBRL4-Chloroaniline 5.00

µg/lBRL2-Chloronaphthalene 5.00

µg/lBRL2-Chlorophenol 5.00

µg/lBRL4-Chlorophenyl phenyl ether 5.00

µg/lBRLChrysene 5.00

µg/lBRLDibenzo (a,h) anthracene 5.00

µg/lBRLDibenzofuran 5.00

µg/lBRL1,2-Dichlorobenzene 5.00

µg/lBRL1,3-Dichlorobenzene 5.00

µg/lBRL1,4-Dichlorobenzene 5.00

µg/lBRL3,3´-Dichlorobenzidine 5.00

µg/lBRL2,4-Dichlorophenol 5.00

µg/lBRLDiethyl phthalate 5.00

µg/lBRLDimethyl phthalate 5.00

µg/lBRL2,4-Dimethylphenol 5.00

µg/lBRLDi-n-butyl phthalate 5.00

µg/lBRL4,6-Dinitro-2-methylphenol 5.00

µg/lBRL2,4-Dinitrophenol 5.00

µg/lBRL2,4-Dinitrotoluene 5.00

µg/lBRL2,6-Dinitrotoluene 5.00

µg/lBRLDi-n-octyl phthalate 5.00

µg/lBRLFluoranthene 5.00

µg/lBRLFluorene 5.00

µg/lBRLHexachlorobenzene 5.00

µg/lBRLHexachlorobutadiene 5.00

µg/lBRLHexachlorocyclopentadiene 5.00

µg/lBRLHexachloroethane 5.00

µg/lBRLIndeno (1,2,3-cd) pyrene 5.00

µg/lBRLIsophorone 5.00

µg/lBRL2-Methylnaphthalene 5.00

µg/lBRL2-Methylphenol 5.00
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019679 - SW846 3510C

Blank (1019679-BLK1) Prepared: 17-Sep-10   Analyzed: 20-Sep-10

µg/lBRL3 & 4-Methylphenol 10.0

µg/lBRLNaphthalene 5.00

µg/lBRL2-Nitroaniline 5.00

µg/lBRL3-Nitroaniline 5.00

µg/lBRL4-Nitroaniline 20.0

µg/lBRLNitrobenzene 5.00

µg/lBRL2-Nitrophenol 5.00

µg/lBRL4-Nitrophenol 20.0

µg/lBRLN-Nitrosodimethylamine 5.00

µg/lBRLN-Nitrosodi-n-propylamine 5.00

µg/lBRLN-Nitrosodiphenylamine 5.00

µg/lBRLPentachlorophenol 20.0

µg/lBRLPhenanthrene 5.00

µg/lBRLPhenol 5.00

µg/lBRLPyrene 5.00

µg/lBRLPyridine 5.00

µg/lBRL1-Methylnaphthalene 5.00

µg/lBRL1,2,4-Trichlorobenzene 5.00

µg/lBRL2,4,5-Trichlorophenol 5.00

µg/lBRL2,4,6-Trichlorophenol 5.00

µg/lBRLPentachloronitrobenzene 5.00

µg/lBRL1,2,4,5-Tetrachlorobenzene 5.00

50.0 30-130Surrogate: 2-Fluorobiphenyl 25.7 µg/l 51

50.0 15-110Surrogate: 2-Fluorophenol 18.6 µg/l 37

50.0 30-130Surrogate: Nitrobenzene-d5 25.8 µg/l 52

50.0 15-110Surrogate: Phenol-d5 13.3 µg/l 27

50.0 30-130Surrogate: Terphenyl-dl4 27.7 µg/l 55

50.0 15-110Surrogate: 2,4,6-Tribromophenol 29.6 µg/l 59

LCS (1019679-BS1) Prepared: 17-Sep-10   Analyzed: 20-Sep-10

50.0 40-130µg/l32.8 66Acenaphthene 5.00

50.0 40-130µg/l33.1 66Acenaphthylene 5.00

50.0 40-130µg/lQC28.39 17Aniline 5.00

50.0 40-130µg/l35.8 72Anthracene 5.00

50.0 40-130µg/l35.3 71Azobenzene/Diphenyldiazine 5.00

50.0 40-140µg/lQC2BRLBenzidine 5.00

50.0 40-130µg/l35.5 71Benzo (a) anthracene 5.00

50.0 40-130µg/l35.7 71Benzo (a) pyrene 5.00

50.0 40-130µg/l34.6 69Benzo (b) fluoranthene 5.00

50.0 40-130µg/l35.0 70Benzo (g,h,i) perylene 5.00

50.0 40-130µg/l37.2 74Benzo (k) fluoranthene 5.00

50.0 40-130µg/lQC217.5 35Benzoic acid 5.00

50.0 40-130µg/l29.5 59Benzyl alcohol 5.00

50.0 40-130µg/l25.0 50Bis(2-chloroethoxy)methane 5.00

50.0 40-130µg/l23.2 46Bis(2-chloroethyl)ether 5.00

50.0 40-130µg/l28.5 57Bis(2-chloroisopropyl)ether 5.00

50.0 40-130µg/l38.5 77Bis(2-ethylhexyl)phthalate 5.00

50.0 40-130µg/l41.1 824-Bromophenyl phenyl ether 5.00

50.0 40-130µg/l35.6 71Butyl benzyl phthalate 5.00

50.0 40-130µg/l39.2 78Carbazole 5.00

50.0 40-130µg/l26.4 534-Chloro-3-methylphenol 5.00

50.0 40-130µg/l45.3 914-Chloroaniline 5.00
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019679 - SW846 3510C

LCS (1019679-BS1) Prepared: 17-Sep-10   Analyzed: 20-Sep-10

50.0 40-130µg/l29.7 592-Chloronaphthalene 5.00

50.0 40-130µg/l25.6 512-Chlorophenol 5.00

50.0 40-130µg/l36.4 734-Chlorophenyl phenyl ether 5.00

50.0 40-130µg/l37.5 75Chrysene 5.00

50.0 40-130µg/l35.1 70Dibenzo (a,h) anthracene 5.00

50.0 40-130µg/l32.7 65Dibenzofuran 5.00

50.0 40-130µg/l26.0 521,2-Dichlorobenzene 5.00

50.0 40-130µg/l25.0 501,3-Dichlorobenzene 5.00

50.0 40-130µg/l25.1 501,4-Dichlorobenzene 5.00

50.0 40-130µg/l37.5 753,3´-Dichlorobenzidine 5.00

50.0 40-130µg/l24.5 492,4-Dichlorophenol 5.00

50.0 40-130µg/l36.4 73Diethyl phthalate 5.00

50.0 40-130µg/l36.4 73Dimethyl phthalate 5.00

50.0 40-130µg/l24.0 482,4-Dimethylphenol 5.00

50.0 40-130µg/l38.8 78Di-n-butyl phthalate 5.00

50.0 40-130µg/l31.4 634,6-Dinitro-2-methylphenol 5.00

50.0 40-130µg/l28.0 562,4-Dinitrophenol 5.00

50.0 40-130µg/l37.4 752,4-Dinitrotoluene 5.00

50.0 40-130µg/l36.8 742,6-Dinitrotoluene 5.00

50.0 40-130µg/l37.4 75Di-n-octyl phthalate 5.00

50.0 40-130µg/l36.9 74Fluoranthene 5.00

50.0 40-130µg/l39.3 79Fluorene 5.00

50.0 40-130µg/l36.1 72Hexachlorobenzene 5.00

50.0 40-130µg/lQC219.7 39Hexachlorobutadiene 5.00

50.0 40-130µg/lQC285.2 170Hexachlorocyclopentadiene 5.00

50.0 40-130µg/l24.8 50Hexachloroethane 5.00

50.0 40-130µg/l38.8 78Indeno (1,2,3-cd) pyrene 5.00

50.0 40-130µg/l28.4 57Isophorone 5.00

50.0 40-130µg/l26.0 522-Methylnaphthalene 5.00

50.0 40-130µg/l26.6 532-Methylphenol 5.00

50.0 40-130µg/l27.6 553 & 4-Methylphenol 10.0

50.0 40-130µg/l24.0 48Naphthalene 5.00

50.0 40-130µg/l36.3 732-Nitroaniline 5.00

50.0 40-130µg/l45.0 903-Nitroaniline 5.00

50.0 40-130µg/l46.8 944-Nitroaniline 20.0

50.0 40-130µg/l24.3 49Nitrobenzene 5.00

50.0 40-130µg/l23.2 462-Nitrophenol 5.00

50.0 40-130µg/lQC218.4 374-Nitrophenol 20.0

50.0 40-130µg/l23.4 47N-Nitrosodimethylamine 5.00

50.0 40-130µg/l30.4 61N-Nitrosodi-n-propylamine 5.00

50.0 40-130µg/l42.9 86N-Nitrosodiphenylamine 5.00

50.0 40-130µg/l33.3 67Pentachlorophenol 20.0

50.0 40-130µg/l34.5 69Phenanthrene 5.00

50.0 40-130µg/lQC216.9 34Phenol 5.00

50.0 40-130µg/l35.7 71Pyrene 5.00

50.0 40-140µg/l23.0 46Pyridine 5.00

50.0 40-130µg/l22.5 451,2,4-Trichlorobenzene 5.00

50.0 40-140µg/l30.0 601-Methylnaphthalene 5.00

50.0 40-130µg/l29.7 592,4,5-Trichlorophenol 5.00

50.0 40-130µg/l31.6 632,4,6-Trichlorophenol 5.00

50.0 40-140µg/l36.9 74Pentachloronitrobenzene 5.00

50.0 40-140µg/l29.3 591,2,4,5-Tetrachlorobenzene 5.00
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019679 - SW846 3510C

LCS (1019679-BS1) Prepared: 17-Sep-10   Analyzed: 20-Sep-10

50.0 30-130Surrogate: 2-Fluorobiphenyl 26.8 µg/l 54

50.0 15-110Surrogate: 2-Fluorophenol 19.8 µg/l 40

50.0 30-130Surrogate: Nitrobenzene-d5 23.5 µg/l 47

50.0 15-110Surrogate: Phenol-d5 15.1 µg/l 30

50.0 30-130Surrogate: Terphenyl-dl4 30.6 µg/l 61

50.0 15-110Surrogate: 2,4,6-Tribromophenol 35.4 µg/l 71

LCS Dup (1019679-BSD1) Prepared: 17-Sep-10   Analyzed: 20-Sep-10

50.0 2040-130 2µg/l33.3 67Acenaphthene 5.00

50.0 2040-130 1µg/l33.4 67Acenaphthylene 5.00

50.0 2040-130 50µg/lQC25.04 10Aniline 5.00

50.0 2040-130 0.4µg/l35.9 72Anthracene 5.00

50.0 2040-130 1µg/l35.7 71Azobenzene/Diphenyldiazine 5.00

50.0 2040-140µg/lQC2BRLBenzidine 5.00

50.0 2040-130 3µg/l34.6 69Benzo (a) anthracene 5.00

50.0 2040-130 3µg/l34.7 69Benzo (a) pyrene 5.00

50.0 2040-130 32µg/lQR525.0 50Benzo (b) fluoranthene 5.00

50.0 2040-130 0.9µg/l34.7 69Benzo (g,h,i) perylene 5.00

50.0 2040-130 8µg/l34.3 69Benzo (k) fluoranthene 5.00

50.0 2040-130 6µg/lQC216.5 33Benzoic acid 5.00

50.0 2040-130 0.2µg/l29.4 59Benzyl alcohol 5.00

50.0 2040-130 3µg/l25.7 51Bis(2-chloroethoxy)methane 5.00

50.0 2040-130 3µg/l23.9 48Bis(2-chloroethyl)ether 5.00

50.0 2040-130 5µg/l30.0 60Bis(2-chloroisopropyl)ether 5.00

50.0 2040-130 129µg/lQC2, 

QR5
179 358Bis(2-ethylhexyl)phthalate 5.00

50.0 2040-130 2µg/l40.4 814-Bromophenyl phenyl ether 5.00

50.0 2040-130 0.8µg/l35.9 72Butyl benzyl phthalate 5.00

50.0 2040-130 1µg/l38.8 78Carbazole 5.00

50.0 2040-130 1µg/l26.0 524-Chloro-3-methylphenol 5.00

50.0 2040-130 3µg/l46.6 934-Chloroaniline 5.00

50.0 2040-130 2µg/l30.2 602-Chloronaphthalene 5.00

50.0 2040-130 3µg/l26.5 532-Chlorophenol 5.00

50.0 2040-130 1µg/l35.9 724-Chlorophenyl phenyl ether 5.00

50.0 2040-130 7µg/l40.4 81Chrysene 5.00

50.0 2040-130 0.8µg/l34.8 70Dibenzo (a,h) anthracene 5.00

50.0 2040-130 0.8µg/l33.0 66Dibenzofuran 5.00

50.0 2040-130 3µg/l27.0 541,2-Dichlorobenzene 5.00

50.0 2040-130 4µg/l26.0 521,3-Dichlorobenzene 5.00

50.0 2040-130 5µg/l26.4 531,4-Dichlorobenzene 5.00

50.0 2040-130 6µg/l35.2 703,3´-Dichlorobenzidine 5.00

50.0 2040-130 1µg/l24.8 502,4-Dichlorophenol 5.00

50.0 2040-130 1µg/l35.9 72Diethyl phthalate 5.00

50.0 2040-130 1µg/l35.9 72Dimethyl phthalate 5.00

50.0 2040-130 12µg/l21.2 422,4-Dimethylphenol 5.00

50.0 2040-130 0.4µg/l38.6 77Di-n-butyl phthalate 5.00

50.0 2040-130 8µg/l28.9 584,6-Dinitro-2-methylphenol 5.00

50.0 2040-130 12µg/l24.8 502,4-Dinitrophenol 5.00

50.0 2040-130 2µg/l36.7 732,4-Dinitrotoluene 5.00

50.0 2040-130 2µg/l35.9 722,6-Dinitrotoluene 5.00

50.0 2040-130 4µg/l36.1 72Di-n-octyl phthalate 5.00

50.0 2040-130 0.5µg/l36.7 73Fluoranthene 5.00

50.0 2040-130 1µg/l39.7 79Fluorene 5.00
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Semivolatile Organic Compounds by GCMS - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019679 - SW846 3510C

LCS Dup (1019679-BSD1) Prepared: 17-Sep-10   Analyzed: 20-Sep-10

50.0 2040-130 2µg/l35.5 71Hexachlorobenzene 5.00

50.0 2040-130 3µg/l20.3 41Hexachlorobutadiene 5.00

50.0 2040-130 3µg/lQC282.4 165Hexachlorocyclopentadiene 5.00

50.0 2040-130 4µg/l25.7 51Hexachloroethane 5.00

50.0 2040-130 0.9µg/l38.4 77Indeno (1,2,3-cd) pyrene 5.00

50.0 2040-130 1µg/l28.7 57Isophorone 5.00

50.0 2040-130 3µg/l26.8 542-Methylnaphthalene 5.00

50.0 2040-130 2µg/l27.0 542-Methylphenol 5.00

50.0 2040-130 1µg/l28.0 563 & 4-Methylphenol 10.0

50.0 2040-130 5µg/l25.2 50Naphthalene 5.00

50.0 2040-130 1µg/l35.8 722-Nitroaniline 5.00

50.0 2040-130 15µg/l38.7 773-Nitroaniline 5.00

50.0 2040-130 2µg/l46.1 924-Nitroaniline 20.0

50.0 2040-130 3µg/l25.1 50Nitrobenzene 5.00

50.0 2040-130 1µg/l23.6 472-Nitrophenol 5.00

50.0 2040-130 8µg/lQC217.0 344-Nitrophenol 20.0

50.0 2040-130 2µg/l23.0 46N-Nitrosodimethylamine 5.00

50.0 2040-130 0.5µg/l30.6 61N-Nitrosodi-n-propylamine 5.00

50.0 2040-130 1µg/l42.5 85N-Nitrosodiphenylamine 5.00

50.0 2040-130 7µg/l31.1 62Pentachlorophenol 20.0

50.0 2040-130 1µg/l34.9 70Phenanthrene 5.00

50.0 2040-130 2µg/lQC217.2 34Phenol 5.00

50.0 2040-130 2µg/l36.6 73Pyrene 5.00

50.0 2040-140 10µg/l25.3 51Pyridine 5.00

50.0 2040-140 5µg/l31.5 631-Methylnaphthalene 5.00

50.0 2040-130 4µg/l23.5 471,2,4-Trichlorobenzene 5.00

50.0 2040-130 0.4µg/l29.8 602,4,5-Trichlorophenol 5.00

50.0 2040-130 4µg/l30.4 612,4,6-Trichlorophenol 5.00

50.0 2040-140 1µg/l36.6 73Pentachloronitrobenzene 5.00

50.0 2040-140 2µg/l30.1 601,2,4,5-Tetrachlorobenzene 5.00

50.0 30-130Surrogate: 2-Fluorobiphenyl 27.2 µg/l 54

50.0 15-110Surrogate: 2-Fluorophenol 19.4 µg/l 39

50.0 30-130Surrogate: Nitrobenzene-d5 23.9 µg/l 48

50.0 15-110Surrogate: Phenol-d5 14.9 µg/l 30

50.0 30-130Surrogate: Terphenyl-dl4 29.9 µg/l 60

50.0 15-110Surrogate: 2,4,6-Tribromophenol 33.4 µg/l 67
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Semivolatile Organic Compounds by GC - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019982 - SW846 3510C

Blank (1019982-BLK1) Prepared: 22-Sep-10   Analyzed: 24-Sep-10

µg/lBRLAroclor-1016 0.200

µg/lBRLAroclor-1016 [2C] 0.200

µg/lBRLAroclor-1221 0.200

µg/lBRLAroclor-1221 [2C] 0.200

µg/lBRLAroclor-1232 0.200

µg/lBRLAroclor-1232 [2C] 0.200

µg/lBRLAroclor-1242 0.200

µg/lBRLAroclor-1242 [2C] 0.200

µg/lBRLAroclor-1248 0.200

µg/lBRLAroclor-1248 [2C] 0.200

µg/lBRLAroclor-1254 0.200

µg/lBRLAroclor-1254 [2C] 0.200

µg/lBRLAroclor-1260 0.200

µg/lBRLAroclor-1260 [2C] 0.200

µg/lBRLAroclor-1262 0.200

µg/lBRLAroclor-1262 [2C] 0.200

µg/lBRLAroclor-1268 0.200

µg/lBRLAroclor-1268 [2C] 0.200

0.200 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 0.255 µg/l 128

0.200 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 

[2C]

0.211 µg/l 106

0.200 30-150Surrogate: Decachlorobiphenyl (Sr) 0.226 µg/l 113

0.200 30-150Surrogate: Decachlorobiphenyl (Sr) [2C] 0.182 µg/l 91

LCS (1019982-BS1) Prepared: 22-Sep-10   Analyzed: 24-Sep-10

2.50 50-140µg/l1.91 76Aroclor-1016 0.200

2.50 50-140µg/l1.76 70Aroclor-1016 [2C] 0.200

2.50 50-140µg/l1.67 67Aroclor-1260 0.200

2.50 50-140µg/l1.60 64Aroclor-1260 [2C] 0.200

0.200 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 0.128 µg/l 64

0.200 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 

[2C]

0.111 µg/l 56

0.200 30-150Surrogate: Decachlorobiphenyl (Sr) 0.113 µg/l 56

0.200 30-150Surrogate: Decachlorobiphenyl (Sr) [2C] 0.0980 µg/l 49

LCS Dup (1019982-BSD1) Prepared: 22-Sep-10   Analyzed: 24-Sep-10

2.50 3050-140 3µg/l1.97 79Aroclor-1016 0.200

2.50 3050-140 1µg/l1.78 71Aroclor-1016 [2C] 0.200

2.50 3050-140 7µg/l1.79 72Aroclor-1260 0.200

2.50 3050-140 5µg/l1.52 61Aroclor-1260 [2C] 0.200

0.200 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 0.147 µg/l 74

0.200 30-150Surrogate: 4,4-DB-Octafluorobiphenyl (Sr) 

[2C]

0.103 µg/l 52

0.200 30-150Surrogate: Decachlorobiphenyl (Sr) 0.125 µg/l 62

0.200 30-150Surrogate: Decachlorobiphenyl (Sr) [2C] 0.101 µg/l 50
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Total Metals by EPA 6000/7000 Series Methods - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1020164 - SW846 3005A

Blank (1020164-BLK1) Prepared: 27-Sep-10   Analyzed: 29-Sep-10

mg/lBRLSelenium 0.0150

mg/lBRLLead 0.0075

mg/lBRLChromium 0.0050

mg/lBRLSilver 0.0050

mg/lBRLArsenic 0.0040

mg/lBRLBarium 0.0050

mg/lBRLCadmium 0.0025

LCS (1020164-BS1) Prepared: 27-Sep-10   Analyzed: 29-Sep-10

1.25 85-115mg/l1.19 95Lead 0.0075

1.25 85-115mg/l1.26 101Selenium 0.0150

1.25 85-115mg/l1.24 100Chromium 0.0050

1.25 85-115mg/l1.28 102Cadmium 0.0025

1.25 85-115mg/l1.24 99Barium 0.0050

1.25 85-115mg/l1.25 100Arsenic 0.0040

1.25 85-115mg/l1.21 97Silver 0.0050

LCS Dup (1020164-BSD1) Prepared: 27-Sep-10   Analyzed: 29-Sep-10

1.25 2085-115 0.3mg/l1.26 100Selenium 0.0150

1.25 2085-115 0.04mg/l1.19 95Lead 0.0075

1.25 2085-115 0.5mg/l1.21 97Silver 0.0050

1.25 2085-115 0.2mg/l1.23 99Barium 0.0050

1.25 2085-115 0.3mg/l1.25 100Arsenic 0.0040

1.25 2085-115 0.2mg/l1.28 102Cadmium 0.0025

1.25 2085-115 0.08mg/l1.24 100Chromium 0.0050

Duplicate (1020164-DUP1) Prepared: 27-Sep-10   Analyzed: 29-Sep-10Source: SB18232-01

2025mg/lJ,QR8 0.00310.0040Lead 0.0075

20mg/l BRLBRLSelenium 0.0150

20mg/l BRLBRLArsenic 0.0040

201mg/l 0.05500.0544Barium 0.0050

2029mg/lJ,QR8 0.00040.0003Cadmium 0.0025

20mg/l 0.0024BRLChromium 0.0050

20mg/l BRLBRLSilver 0.0050
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Total Metals by EPA 200 Series Methods - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1020166 - EPA200/SW7000 Series

Blank (1020166-BLK1) Prepared: 27-Sep-10   Analyzed: 29-Sep-10

mg/lBRLMercury 0.00020

LCS (1020166-BS1) Prepared: 27-Sep-10   Analyzed: 29-Sep-10

0.00500 85-115mg/l0.00445 89Mercury 0.00020
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General Chemistry Parameters - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1019675 - General Preparation

Reference (1019675-SRM1) Prepared: 16-Sep-10   Analyzed: 17-Sep-10

6.00 97.5-102.5pH Units6.04 101pH

Reference (1019675-SRM2) Prepared: 16-Sep-10   Analyzed: 17-Sep-10

6.00 97.5-102.5pH Units6.01 100pH

Batch 1019738 - General Preparation

Duplicate (1019738-DUP1) Prepared & Analyzed: 17-Sep-10Source: SB18232-01

20°F >150>150Flashpoint

Reference (1019738-SRM1) Prepared & Analyzed: 17-Sep-10

81.0 95-105°F79 98Flashpoint

Batch 1020105 - General Preparation

Blank (1020105-BLK1) Prepared: 23-Sep-10   Analyzed: 24-Sep-10

mg/l0.00Reactivity

mg/lBRLReactive Cyanide 25.0

mg/lBRLReactive Sulfide 50.0

Duplicate (1020105-DUP1) Prepared: 23-Sep-10   Analyzed: 24-Sep-10Source: SB18232-01

200mg/l NonreactiveNonreactiveReactivity

20mg/l BRLBRLReactive Cyanide 25.0

20mg/l BRLBRLReactive Sulfide 50.0

Reference (1020105-SRM1) Prepared: 23-Sep-10   Analyzed: 24-Sep-10

100 0-200mg/l3.23 3Reactive Cyanide 25.0

Reference (1020105-SRM2) Prepared: 23-Sep-10   Analyzed: 24-Sep-10

6700 0-200mg/l176 3Reactive Sulfide 50.0

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit          BRL = Below Reporting Limit Page 24 of 25



Notes and Definitions

Analyte out of acceptance range in QC spike but no reportable concentration present in sample.QC2

The spike recovery for this QC sample is outside the established control limits. The sample results for the QC batch were 

accepted based on LCS/LCSD or SRM recoveries within the control limits.

QM9

RPD out of acceptance range.QR5

Analyses are not controlled on RPD values from sample concentrations that are less than 5 times the reporting level.  The 

batch is accepted based upon the difference between the sample and duplicate is less than or equal to the reporting limit.

QR8

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

BRL Below Reporting Limit - Analyte NOT DETECTED at or above the reporting limit

Not ReportedNR

J Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag).

The method for pH does not stipulate a specific holding time other than to state that the samples should be analyzed as 

soon as possible.  For aqueous samples the 40 CFR 136 specifies a holding time of 15 minutes from sampling to analysis. 

Therefore all aqueous pH samples not analyzed in the field are considered out of hold time at the time of sample receipt.  

All soil samples are analyzed as soon as possible after sample receipt.

pH

A plus sign (+) in the Method Reference column indicates the method is not accredited by NELAC.

Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

Validated by:

Hanibal C. Tayeh, Ph.D.

June O'Connor

Kimberly Wisk

Rebecca Merz
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TABLE 5-3

GROUNDWATER PDI ROUND 1 WATER LEVEL MEASUREMENTS
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT

DTW 
(feet)

El. 
(feet, 
NAVD 
1988)

Well 
Completion

Hole 
Diameter 
(inches)

Casing 
Material

Log Total 
Depth (1) 

(ft RP)

Screen 
Material

Screen 
Top 

Depth 
(ft bgs)

Screen 
Bottom 
Depth 

(ft bgs)
ZONE 1
13MW1 705452.600 1180818.100 11/5/1990 11.34 10.97 9.62 1.35 FM 2 PVC 17.00 PVC 7.49 17.49
13MW2 705419.900 1180831.200 11/5/1990 10.84 10.41 8.84 1.57 FM 2 PVC 17.00 PVC 7.67 17.67
13MW3 705396.100 1180734.500 11/7/1990 10.76 10.50 8.97 1.53 FM 2 PVC 17.00 PVC 7.36 17.36
FOMW14 705477.500 1180721.100 6/28/1989 10.56 10.29 8.74 1.55 FM 2 PVC 10.00 PVC 3.20 10.20
FOMW15 705514.100 1180739.100 6/28/1989 10.94 10.29 8.75 1.54 FM 2 PVC 10.00 PVC 3.40 10.40
FOMW16 705499.400 1180712.000 6/28/1989 10.50 10.23 8.68 1.55 FM 2 PVC 10.00 PVC 2.90 9.90
13MW19 705449.900 1180513.800 1/25/1994 5.95 5.66 4.01 1.65 FM 2 PVC 15.00 PVC 5.00 15.00
13MW20 705513.300 1180578.400 1/25/1994 8.32 8.06 6.52 1.54 FM 2 PVC 13.00 PVC 3.00 13.00
13MW21 705485.900 1180525.600 1/25/1994 6.64 6.31 4.80 1.51 FM 2 PVC 15.00 PVC 5.00 15.00
MW1-1PDI 705393.439 1180442.314 4/28/2010 5.90 5.46 4.58 0.88 FM 2 PVC 14.00 PVC 4.00 14.00
ZONE 4
13MW13 704363.700 1181030.600 11/13/1990 6.55 6.11 4.91 1.20 FM 2 PVC 14.00 PVC 4.60 14.60
13MW14 704343.400 1180927.200 11/13/1990 6.09 5.59 5.45 0.14 FM 2 PVC 14.00 PVC 4.80 14.80
MW2-4RI 704205.240 1181147.560 9/26/1997 6.96 6.46 4.44 2.02 FM 2 PVC 8.00 PVC 3.00 8.00
NESO10 704284.400 1180956.400 1979 6.03 5.71 5.36 0.35 FM 3 other 9.00 PVC 4.30 9.30
NESO11 704286.800 1181077.600 1979 6.50 6.39 4.88 1.51 FM 2 PVC 8.00 PVC 3.60 8.60
WE1 704427.100 1181035.100 7/16/1986 7.23 7.03 5.26 1.77 FM 2 PVC 15.00 PVC 5.30 15.30
MW1-4PDI 704303.210 1180917.204 4/28/2010 5.60 5.06 5.02 0.04 FM 2 PVC 14.00 PVC 3.00 13.00
ZONE 5
19MW2 708546.100 1180159.400 3/24/1993 4.89 4.59 4.14 0.45 FM 2 PVC 5.00 PVC 1.78 5.78

Well Details

Northing 
(NAD 83)

Easting    
(NAD 83)Well Number Installation 

Date

Ground 
Elevation 

(feet, 
NAVD 
1988)

Top of 
Riser 

Elevation 
(feet, 
NAVD 
1988)

Water Level 
Information
4/30/2010

19MW3 708438.100 1180160.400 3/25/1993 4.79 4.50 3.78 0.72 FM 2 PVC 6.00 PVC 2.30 6.30
MW1-5PDI 708330.130 1180166.318 4/28/2010 5.10 4.68 3.58 1.10 FM 2 PVC 6.25 PVC 1.00 6.00
ZONE 7
MW1-7RI 706203.780 1180331.320 9/27/1997 6.13 5.72 4.81 0.91 FM 2 PVC 9.00 PVC 5.00 9.00
MW2-7RI 706342.540 1180271.120 9/27/1997 5.81 5.43 4.38 1.05 FM 2 PVC 9.00 PVC 4.50 9.50
MW3-7RI 706602.500 1180250.840 9/27/1997 4.67 4.27 2.97 1.30 FM 2 PVC 8.00 PVC 3.00 8.00
MW4-7RI 706758.130 1180277.230 9/25/1997 6.03 5.67 4.48 1.19 FM 2 PVC 8.00 PVC 3.00 8.00
MW1-7PDI 706684.822 1180243.449 4/28/2010 4.10 3.84 2.63 1.21 FM 2 PVC 14.00 PVC 3.00 13.00

(1) Total well depth based on well construction logs.
All water level measurements taken from top of riser pipe.
DTW - Depth to water.
El. - Elevation
FM - Flush Mount
NA - Not applicable.
NAVD - North American Vertical Datum.
RP - Reference Point
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GROUNDWATER PURGE AND SAMPLE LOG SHEETS 
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EQUIPMENT CALIBRATION LOGS 
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TABLE 5-4

GROUNDWATER PDI ROUND 2 WATER LEVEL MEASUREMENTS
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT

DTW
(ft)

El. 
(feet, 
NAVD 
1988)

Well 
Completion

Hole 
Diameter 
(inches)

Casing 
Material

Log Total 
Depth (1) 

(ft RP)

Screen 
Material

Screen 
Top 

Depth 
(ft bgs)

Screen 
Bottom 
Depth 

(ft bgs)
ZONE 1
13MW1              705452.600 1180818.100 11/5/1990 11.34 10.97 NM NM FM 2 PVC 17.00 PVC 7.49 17.49
13MW2              705419.900 1180831.200 11/5/1990 10.84 10.41 9.24 1.17 FM 2 PVC 17.00 PVC 7.67 17.67
13MW3              705396.100 1180734.500 11/7/1990 10.76 10.50 9.36 1.14 FM 2 PVC 17.00 PVC 7.36 17.36
FOMW13           705491.000 1180757.200 6/28/1989 10.80 10.11 8.95 1.16 FM 2 PVC 12.00 PVC 9.66 2.66
FOMW14           705477.500 1180721.100 6/28/1989 10.56 10.29 9.12 1.17 FM 2 PVC 10.00 PVC 3.20 10.20
FOMW15           705514.100 1180739.100 6/28/1989 10.94 10.29 9.14 1.15 FM 2 PVC 10.00 PVC 3.40 10.40
FOMW16           705499.400 1180712.000 6/28/1989 10.50 10.23 9.08 1.15 FM 2 PVC 10.00 PVC 2.90 9.90
13MW19            705449.900 1180513.800 1/25/1994 5.95 5.66 4.4 1.26 FM 2 PVC 15.00 PVC 5.00 15.00
13MW20            705513.300 1180578.400 1/25/1994 8.32 8.06 6.89 1.17 FM 2 PVC 13.00 PVC 3.00 13.00
13MW21            705485.900 1180525.600 1/25/1994 6.64 6.31 5.09 1.22 FM 2 PVC 15.00 PVC 5.00 15.00
MW1-1PDI 705393.439 1180442.314 4/28/2010 5.90 5.46 4.71 0.75 FM 2 PVC 14.00 PVC 4.00 14.00
ZONE 4
13MW13            704363.700 1181030.600 11/13/1990 6.55 6.11 5.07 1.04 FM 2 PVC 14.00 PVC 4.60 14.60
13MW14            704343.400 1180927.200 11/13/1990 6.09 5.59 4.98 0.61 FM 2 PVC 14.00 PVC 4.80 14.80
MW2-4RI           704205.239 1181147.561 9/26/1997 6.96 6.46 4.81 1.65 FM 2 PVC 8.00 PVC 3.00 8.00
NESO10            704284.400 1180956.400 1979 6.03 5.71 5.19 0.52 FM 3 other 9.00 PVC 4.30 9.30
NESO11            704286.800 1181077.600 1979 6.50 6.39 NM NM FM 2 PVC 8.00 PVC 3.60 8.60
QW-1 704375.600 1180888.400 11/29/1994 5.47 5.07 5.47 -0.40 FM 6 Steel 11.00 Steel 6.50 11.00
QW-2 704422.500 1180871.000 11/30/1994 5.55 5.19 6.73 -1.54 FM 4 PVC 13.00 PVC 6.00 13.00
QW-3 704284.100 1180930.600 12/1/1994 5.47 5.17 5.55 -0.38 FM 4 Other 10.00 Other 7.00 10.00
QW-5 704108.100 1181007.500 12/12/1994 5.45 5.26 5.11 0.15 FM 4 -- 10.00 -- 7.50 10.00
WE1                   704427.100 1181035.100 7/16/1986 7.23 7.03 NM NM FM 2 PVC 15.00 PVC 5.30 15.30
WE4 704387.300 1180999.700 7/16/1986 6.32 6.22 5.16 1.06 FM 2 PVC 13.00 PVC 3.40 13.40
MW1-4PDI 704303.210 1180917.204 4/28/2010 5.60 5.06 5.3 -0.24 FM 2 PVC 14.00 PVC 3.00 13.00
ZONE 5
19MW2              708546.100 1180159.400 3/24/1993 4.89 4.59 3.49 1.10 FM 2 PVC 5.00 PVC 1.78 5.78

Well Number

Well Details
Water Level 
Information
8/25/2010

Ground 
Elevation 

(feet, 
NAVD 
1988)

Top Of 
Riser 

Elevation 
(feet, 
NAVD 
1988)

Easting
(NAD 83)

Northing 
(NAD 83)

Installation 
Date

19MW3              708438.100 1180160.400 3/25/1993 4.79 4.50 3.53 0.97 FM 2 PVC 6.00 PVC 2.30 6.30
MW1-5PDI 708330.130 1180166.318 4/28/2010 5.10 4.68 3.58 1.10 FM 2 PVC 6.25 PVC 1.00 6.00
ZONE 7
20MW2 706174.700 1180251.600 3/31/1993 5.57 5.35 4.19 1.16 FM 2 PVC 16.00 PVC 2.50 12.50
20MW6 706614.900 1180371.900 3/27/1993 7.80 7.63 6.00 1.63 FM 3 PVC 16.00 PVC 4.00 14.00
MW1-7RI           706203.779 1180331.319 9/28/1997 6.13 5.72 4.44 1.28 FM 3 PVC 10.00 PVC 5.00 9.00
MW2-7RI           706342.543 1180271.125 9/27/1997 5.81 5.43 4.28 1.15 FM 2 PVC 9.00 PVC 4.50 9.50
MW3-7RI           706602.498 1180250.838 9/27/1997 4.67 4.27 2.92 1.35 FM 2 PVC 8.00 PVC 3.00 8.00
MW4-7RI           706758.130 1180277.227 9/25/1997 6.03 5.67 4.25 1.42 FM 2 PVC 8.00 PVC 3.00 8.00
MW1-7PDI 706684.822 1180243.449 4/28/2010 4.10 3.84 2.45 1.39 FM 2 PVC 14.00 PVC 3.00 13.00

(1) Total well depth based on well construction logs.
All water level measurements taken from top of riser pipe.
DTW - Depth to water.
El. - Elevation
FM - Flush Mount
NM - Not measured
NAVD - North American Vertical Datum.
RP - Reference Point
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GROUNDWATER PURGE AND SAMPLE LOG SHEETS 
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CALIBRATION LOGS 
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CHAIN OF CUSTODIES 
 
 

 









APPENDIX B.2.5 
 

COPIES OF PROJECT LOG BOOK 
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WELL INVENTORY INSPECTION TABLES 
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DATA VALIDATION 
 
 

C.1 SOIL 
C.2 GROUNDWATER 

  



C.1 SOIL 
  







































































































































































































































































































































C.2 GROUNDWATER 



C.2.1 ROUND 1 
  































C.2.2 ROUND 2 
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ANALYTICAL RESULTS 
 

D.1 SOIL 
D.2 GROUNDWATER 
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ZONE 1 
 
 

 
 



TABLE D.1-1

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 3

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT NA 477.85 NA 7955.3 NA
BENZO(A)ANTHRACENE NA 430 NA 4100 NA
BENZO(A)PYRENE NA 290 NA 5500 NA
BENZO(B)FLUORANTHENE NA 460 J NA 7000 NA
BENZO(K)FLUORANTHENE NA 150 NA 3200 NA
CARBAZOLE NA 140 NA 34 NA
CHRYSENE NA 350 J NA 3300 J NA
DIBENZO(A,H)ANTHRACENE NA 76 NA 1000 J NA
INDENO(1,2,3-CD)PYRENE NA 210 NA 3100 NA
PHENANTHRENE NA 550 NA 240 NA
PYRENE NA 940 NA 4500 NA
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36) 45 J 170 37 J 390 J 43
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 90 90 78 93 94

Z1PDI-001 Z1PDI-002 Z1PDI-003 Z1PDI-004 Z1PDI-005
Z1PDI-SO-001-0002 Z1PDI-SO-002-0002 Z1PDI-SO-003-0002 Z1PDI-SO-004-0002 Z1PDI-SO-005-0002

20100908 20100911 20100908 20100908 20100912



TABLE D.1-1

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 3

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36)
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

NA 4016.4 131.417 67.133 88.569
NA 2600 71 28 43
NA 2600 86 40 58
NA 3700 120 55 83
NA 1400 45 20 J 32
NA 85 7.7 J 3.1 J 11 UJ
NA 2400 67 J 33 J 49 J
NA 560 J 20 J 15 J 13 J
NA 2100 58 36 J 46
NA 1100 39 19 J 21 J
NA 3800 130 J 50 53

2200 J 710 NA NA NA

92 94 96 94 92

Z1PDI-006 Z1PDI-008 Z1PDI-009 Z1PDI-010 Z1PDI-011
Z1PDI-SO-006-0002 Z1PDI-SO-008-0002 Z1PDI-SO-009-0002 Z1PDI-SO-010-0002 Z1PDI-SO-011-0002

20100908 20100914 20100908 20100908 20100909



TABLE D.1-1

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 3 OF 3

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36)
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

178.44 NA NA
140 NA NA
120 NA NA
180 NA NA
82 NA NA
2.9 J NA NA
120 J NA NA
19 J NA NA
65 NA NA
11 J NA NA

120 J NA NA

NA 180 250

93 93 85

Z1PDI-012 Z1PDI-013 Z1PDI-014
Z1PDI-SO-012-0002 Z1PDI-SO-013-0002 Z1PDI-SO-014-0002

20100908 20100908 20100910



TABLE D.1-2

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT NA NA 775.45 NA NA
BENZO(A)ANTHRACENE NA NA 580 J NA NA
BENZO(A)PYRENE NA NA 520 J NA NA
BENZO(B)FLUORANTHENE NA NA 630 J NA NA
BENZO(K)FLUORANTHENE NA NA 190 J NA NA
CARBAZOLE NA NA 200 J NA NA
CHRYSENE NA NA 550 J NA NA
DIBENZO(A,H)ANTHRACENE NA NA 100 J NA NA
INDENO(1,2,3-CD)PYRENE NA NA 320 J NA NA
PHENANTHRENE NA NA 860 J NA NA
PYRENE NA NA 1400 J NA NA
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36) 630 J 82 J 300 16 J 150 J
SPLP METALS (UG/L)
LEAD NA NA NA NA NA
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 95 94 90 93 94

Z1PDI-001 Z1PDI-002 Z1PDI-003
Z1PDI-SO-001-0204 Z1PDI-SO-001-0810 Z1PDI-SO-002-0204 Z1PDI-SO-003-0406 Z1PDI-SO-003-0809

20100908 20100908 20100911 20100908 20100908



TABLE D.1-2

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36)
SPLP METALS (UG/L)
LEAD
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

NA NA NA NA 2539.7
NA NA NA NA 1400
NA NA NA NA 1700
NA NA NA NA 2300
NA NA NA NA 850
NA NA NA NA 21
NA NA NA NA 1200 J
NA NA NA NA 360
NA NA NA NA 1000
NA NA NA NA 250
NA NA NA NA 1800

10000 J 8100 J 7800 J 8200 J 54 J

NA NA NA NA NA

93 90 93 90 93

Z1PDI-003 Z1PDI-004
Z1PDI-SO-003-0910 Z1PDI-SO-003-1012 Z1PDI-SO-003-1012-D Z1PDI-SO-003-1214 Z1PDI-SO-004-0406

20100908 20100908 20100908 20100908 20100908



TABLE D.1-2

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 3 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36)
SPLP METALS (UG/L)
LEAD
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

183.44 NA NA NA NA
120 NA NA NA NA
120 J NA NA NA NA
180 J NA NA NA NA
54 J NA NA NA NA
27 NA NA NA NA

100 J NA NA NA NA
25 J NA NA NA NA
78 J NA NA NA NA

180 NA NA NA NA
240 NA NA NA NA

180 J 1800 J 1900 J 7 2500

NA NA NA NA NA

93 93 95 96 89

Z1PDI-005Z1PDI-004
Z1PDI-SO-004-0809 Z1PDI-SO-004-0910 Z1PDI-SO-004-0910-D Z1PDI-SO-005-0305 Z1PDI-SO-005-0507

20100908 20100908 20100908 20100912 20100912



TABLE D.1-2

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 4 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36)
SPLP METALS (UG/L)
LEAD
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

NA NA NA 645.96 NA
NA NA NA 340 NA
NA NA NA 420 NA
NA NA NA 600 NA
NA NA NA 160 J NA
NA NA NA 21 NA
NA NA NA 360 NA
NA NA NA 100 J NA
NA NA NA 300 NA
NA NA NA 190 NA
NA NA NA 600 NA

29 J 3.8 UJ 240 160 420

NA NA NA NA NA

90 97 94 93 91

Z1PDI-006 Z1PDI-007 Z1PDI-008
Z1PDI-SO-006-0204 Z1PDI-SO-006-0810 Z1PDI-SO-007-0405 Z1PDI-SO-008-0405 Z1PDI-SO-008-0910

20100908 20100908 20100909 20100914 20100914



TABLE D.1-2

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 5 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36)
SPLP METALS (UG/L)
LEAD
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

11.5517 10 U 299.07 1792.12 10 U
10 U 10 U 160 660 10 U
10 U 10 U 190 1200 10 U
10 U 10 U 240 1600 10 U
10 U 10 U 93 550 10 U
10 U 10 U 10 U 11 UJ 10 U
1.7 J 10 UJ 140 J 620 J 10 UJ
10 U 10 U 50 260 10 U
10 U 10 U 180 1000 10 U
10 U 10 U 530 28 10 U
2.8 J 10 UJ 390 910 10 U

NA NA NA NA NA

2.7 J NA NA NA NA

98 94 92 89 95

Z1PDI-009 Z1PDI-010 Z1PDI-011 Z1PDI-012
Z1PDI-SO-009-0406 Z1PDI-SO-009-0809 Z1PDI-SO-010-0405 Z1PDI-SO-011-0405 Z1PDI-SO-012-0204

20100908 20100908 20100908 20100909 20100908



TABLE D.1-2

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 6 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36)
SPLP METALS (UG/L)
LEAD
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

18 14 120 45 520

NA NA NA NA NA

97 96 93 93 88

Z1PDI-013 Z1PDI-014
Z1PDI-SO-013-0204 Z1PDI-SO-013-0204-D Z1PDI-SO-014-0204 Z1PDI-SO-014-0608 Z1PDI-SO-014-0810

20100908 20100908 20100910 20100910 20100910
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TABLE D.1-3
SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 2 SURFACE SOIL

LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM
NSB-NLON, GROTON, CONNECTICUT

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT 428.77
BENZO(A)ANTHRACENE 260
BENZO(A)PYRENE 270
BENZO(B)FLUORANTHENE 510
BENZO(K)FLUORANTHENE 150
CARBAZOLE 44
CHRYSENE 270
DIBENZO(A,H)ANTHRACENE 60
INDENO(1,2,3-CD)PYRENE 200
PHENANTHRENE 290
PYRENE 610
METALS (MG/KG)
ANTIMONY 0.3 J
LEAD 110
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36) 37 J
SPLP METALS (UG/L)
ANTIMONY 2.1 U
LEAD 26.3
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 87

Z2PDI-001
Z2PDI-SO-001-0002

20100912



TABLE D.1-4

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 2 SUBSURFACE SOIL

LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT

PARAMETER

PETROLEUM HYDROCARBONS (MG/KG)

TPH (C09-C36)
1 19 3.3 J

SPLP METALS (UG/L)

LEAD NA NA

MISCELLANEOUS PARAMETERS (%)

TOTAL SOLIDS 96 97

1 - ETPH analytical method.

Z2PDI-001

Z2PDI-SO-001-0204 Z2PDI-SO-001-0506

20100912 20100912
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TABLE D.1-5

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 3 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT

PARAMETER

METALS (MG/KG)
LEAD 106 156 473 1540
SPLP METALS (UG/L)
LEAD 0.99 U 4 U 127 500
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 95 95 95 96

Z3PDI-001 Z3PDI-002 Z3PDI-003 Z3PDI-005
Z3PDI-SO-001-0002 Z3PDI-SO-002-0002 Z3PDI-SO-003-0002 Z3PDI-SO-005-0002

20100914 20100912 20100914 20100912



TABLE D.1-6

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 3 SUBSURFACE SOIL

LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT

PARAMETER

SPLP METALS (UG/L)

LEAD 7.5 U 13.4 598 184

Z2PDI-002

Z2PDI-SO-002-0204

2010091220100914 20100912 20100914

Z3PDI-001 Z3PDI-002 Z3PDI-003

Z3PDI-SO-001-0204 Z3PDI-SO-002-0406 Z3PDI-SO-003-0204
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ZONE 4 
 
 

 
 



TABLE D.1-7
SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 4 SURFACE SOIL

LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT NA NA NA NA 36.917
BENZO(A)ANTHRACENE NA NA NA NA 17 J
BENZO(A)PYRENE NA NA NA NA 24
BENZO(B)FLUORANTHENE NA NA NA NA 34
BENZO(K)FLUORANTHENE NA NA NA NA 10 J
CARBAZOLE NA NA NA NA 10 U
CHRYSENE NA NA NA NA 17 J
DIBENZO(A,H)ANTHRACENE NA NA NA NA 5.8 J
INDENO(1,2,3-CD)PYRENE NA NA NA NA 19 J
PHENANTHRENE NA NA NA NA 6.5 J
PYRENE NA NA NA NA 30
METALS (MG/KG)
CHROMIUM NA NA NA 12.7 NA
CHROMIUM III NA NA NA 12.7 NA
HEXAVALENT CHROMIUM NA NA NA 0.11 U NA
LEAD 367 J 726 J NA 982 NA
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36) 220 NA 5 J NA NA
SPLP METALS (UG/L)
LEAD 54.5 J 133 J NA NA NA
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL NA NA NA 115 NA
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 93 93 95 94 98

Z4PDI-002 Z4PDI-003 Z4PDI-004
Z4PDI-SO-001-0002 Z4PDI-SO-001-0002-D Z4PDI-SO-002-0002 Z4PDI-SO-003-0002 Z4PDI-SO-004-0002

Z4PDI-001

20100910 20100910 20100910 20100911 20100911



TABLE D.1-7
SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 4 SURFACE SOIL

LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
METALS (MG/KG)
CHROMIUM
CHROMIUM III
HEXAVALENT CHROMIUM
LEAD
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36)
SPLP METALS (UG/L)
LEAD
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

46.876 NA NA NA 322.12
22 NA NA NA 120
27 NA NA NA 190
48 NA NA NA 340
15 J NA NA NA 96
2.8 J NA NA NA 28
26 J NA NA NA 160 J
9.2 J NA NA NA 66
35 NA NA NA 190
20 J NA NA NA 110
50 NA NA NA 210

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA 369 J 160 J 1370 NA

NA NA NA NA NA

NA 182 5.2 2180 NA

NA NA NA NA NA

94 95 93 96 93

Z4PDI-005 Z4PDI-006 Z4PDI-007 Z4PDI-008 Z4PDI-009
Z4PDI-SO-005-0002 Z4PDI-SO-008-0002 Z4PDI-SO-009-0002Z4PDI-SO-006-0002 Z4PDI-SO-007-0002

20100911 20100910 20100910 20100911 20100911



TABLE D.1-8
SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 4 SUBSURFACE SOIL

LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM
NSB-NLON, GROTON, CONNECTICUT

PAGE 1 OF 2

PARAMETER

METALS (MG/KG)
CHROMIUM NA NA NA 6.5
CHROMIUM III NA NA NA 6.5
HEXAVALENT CHROMIUM NA NA NA 0.11 U
LEAD 128 J NA NA NA
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36) 60 4.2 U 4.8 U NA
SPLP METALS (UG/L)
LEAD 41.6 NA NA 5
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL NA NA NA 200
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 89 94 83 NA

20100910 20100910 20100910 20100910

Z4PDI-001 Z4PDI-002
Z4PDI-SO-001-0405 Z4PDI-SO-002-0204 Z4PDI-SO-002-0405 Z4PDI-SO-006-0406

Z4PDI-006



TABLE D.1-8
SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 4 SUBSURFACE SOIL

LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM
NSB-NLON, GROTON, CONNECTICUT

PAGE 2 OF 2

PARAMETER

METALS (MG/KG)
CHROMIUM
CHROMIUM III
HEXAVALENT CHROMIUM
LEAD
PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36)
SPLP METALS (UG/L)
LEAD
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

7.1 NA 9.8
7.1 NA 9.8

0.11 U NA 0.11 U
NA NA NA

NA NA NA

5 3.4 J 546

184 NA 128

NA NA NA

Z4PDI-006

20100911
Z4PDI-SO-006-0406-D Z4PDI-SO-007-0204 Z4PDI-SO-008-0204

20100910 20100910

Z4PDI-007 Z4PDI-008



APPENDIX D.1.5 
 

ZONE 5 
 
 

 
 



TABLE D.1-9

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 5 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT

PARAMETER

PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36) 57 83 86 180 35 J 110
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 94 96 96 95 96 95

Z5PDI-001 Z5PDI-002 Z5PDI-003 Z5PDI-004 Z5PDI-005
Z5PDI-SO-001-0002 Z5PDI-SO-002-0002 Z5PDI-SO-002-0002-D Z5PDI-SO-003-0002 Z5PDI-SO-004-0002 Z5PDI-SO-005-0002

20100909 20100909 20100909 20100909 20100909 20100909



TABLE D.1-10

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 5 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 2

PARAMETER

PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36) 2.9 J 4.1 U 8.2 2.9 J
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 92 93 96 96

20100909 20100909 20100909 20100909

Z5PDI-001 Z5PDI-002 Z5PDI-003
Z5PDI-SO-001-0204 Z5PDI-SO-001-0204-D Z5PDI-SO-002-0204 Z5PDI-SO-003-0204



TABLE D.1-10

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 5 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 2

PARAMETER

PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36)
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

2100 1400 150

94 92 95

20100909 20100909
Z5PDI-SO-004-0204 Z5PDI-SO-004-0204-D Z5PDI-SO-005-0204

20100909

Z5PDI-004 Z5PDI-005



APPENDIX D.1.6 
 

ZONE 6 
 
 
 
 



TABLE D.1-11

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 6 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT

PARAMETER

PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36) 570 180 21 55
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 97 97 96 94

20100909 20100909 20100914 20100909

Z6PDI-001 Z6PDI-002 Z6PDI-003 Z6PDI-004
Z6PDI-SO-001-0002 Z6PDI-SO-002-0002 Z6PDI-SO-003-0002 Z6PDI-SO-004-0002



TABLE D.1-12

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 6 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT

PARAMETER

PETROLEUM HYDROCARBONS (MG/KG)
TPH (C09-C36) 5.1 J 8.5 3.8 U 4.8 J 46
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 94 94 95 92 95

Z6PDI-001 Z6PDI-002 Z6PDI-003 Z6PDI-004
Z6PDI-SO-001-0405 Z6PDI-SO-001-0405-D Z6PDI-SO-002-0405 Z6PDI-SO-003-0304 Z6PDI-SO-004-0204

20100909 20100909 20100909 20100914 20100909



APPENDIX D.1.7 
 

ZONE 7 
 
 
 
 



TABLE D.1-13

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT 1353.84 7784.9 14660.7 NA 9037.2
BENZO(A)ANTHRACENE 830 5000 7800 NA 5500
BENZO(A)PYRENE 930 5100 8400 NA 5800
BENZO(B)FLUORANTHENE 1400 6900 15000 NA 8600
BENZO(K)FLUORANTHENE 400 3000 6300 NA 3200
CARBAZOLE 27 180 46 NA 370 J
CHRYSENE 840 4900 7700 J NA 5200
DIBENZO(A,H)ANTHRACENE 130 1100 3100 NA 1400 J
INDENO(1,2,3-CD)PYRENE 660 3600 8100 NA 3900
PHENANTHRENE 240 2000 550 J NA 2100
PYRENE 1700 9100 8500 NA 9600
METALS (MG/KG)
ANTIMONY 0.34 U 2.1 J NA NA 2.6 J
CHROMIUM 10.3 NA NA NA NA
CHROMIUM III 10.3 NA NA NA NA
HEXAVALENT CHROMIUM 0.1 U NA NA NA NA
LEAD 24.1 1220 2120 1780 308
SPLP METALS (UG/L)
ANTIMONY 2.7 J 14.6 NA NA 9.4
LEAD 8.5 456 NA NA 102
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL 153 NA NA NA NA
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 97 94 90 92 98

20100911 20100911 20100910 20100910 20100911
Z7PDI-SO-004-0002Z7PDI-SO-001-0002 Z7PDI-SO-002-0002 Z7PDI-SO-003-0002 Z7PDI-SO-003-0002-D

Z7PDI-001 Z7PDI-002 Z7PDI-003 Z7PDI-004



TABLE D.1-13

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
METALS (MG/KG)
ANTIMONY
CHROMIUM
CHROMIUM III
HEXAVALENT CHROMIUM
LEAD
SPLP METALS (UG/L)
ANTIMONY
LEAD
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

3221.8 NA 127.434 2530.5 3393.2
2000 NA 69 1500 2100
2100 NA 81 J 1600 2200
3100 NA 120 J 2300 3300
1000 NA 36 J 920 1100
220 J NA 2.1 J 35 380 J

1800 NA 74 J 1300 J 2200
470 J NA 21 J 420 520 J

1300 NA 61 J 1200 1200
2000 J NA 24 150 2400 J
3600 NA 130 1700 3000

NA NA 50.6 J NA 0.63 J
18.1 NA NA NA NA
17.4 NA NA NA NA
0.78 NA NA NA NA
204 8.2 31400 16 257

NA NA 120 NA 11.6
NA NA 1040 NA NA

157 NA NA NA NA

91 95 95 95 93

20100910 2010091120100911 20100911 20100910
Z7PDI-SO-005-0002 Z7PDI-SO-006-0002 Z7PDI-SO-007-0002 Z7PDI-SO-008-0002 Z7PDI-SO-009-0002

Z7PDI-007 Z7PDI-008 Z7PDI-009Z7PDI-005 Z7PDI-006



TABLE D.1-13

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 3 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
METALS (MG/KG)
ANTIMONY
CHROMIUM
CHROMIUM III
HEXAVALENT CHROMIUM
LEAD
SPLP METALS (UG/L)
ANTIMONY
LEAD
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

NA 2057.92 NA 227.79 320.29
NA 1000 NA 130 200 J
NA 1300 NA 140 200 J
NA 1800 NA 220 310 J
NA 700 NA 65 110 J
NA 46 NA 12 J 11 J
NA 920 J NA 140 J 190 J
NA 350 NA 39 J 53 J
NA 1200 NA 130 150 J
NA 140 NA 89 94 J
NA 1600 NA 290 370 J

0.55 J 8.5 J 12.4 J NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
266 1810 1870 262 NA

NA 377 NA NA NA
NA NA NA NA NA

NA NA NA NA NA

92 95 94 97 96

20100913 20100913 2010091320100911 20100913
Z7PDI-SO-012-0002Z7PDI-SO-009-0002-D Z7PDI-SO-010-0002 Z7PDI-SO-010-0002-D Z7PDI-SO-011-0002

Z7PDI-012Z7PDI-010 Z7PDI-011Z7PDI-009



TABLE D.1-13

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 4 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
METALS (MG/KG)
ANTIMONY
CHROMIUM
CHROMIUM III
HEXAVALENT CHROMIUM
LEAD
SPLP METALS (UG/L)
ANTIMONY
LEAD
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

138.863 265.97 980.66 127.336 484.95
71 J 140 J 530 J 63 320
87 J 170 J 660 J 83 310

120 J 260 J 1000 J 100 410
39 J 82 J 310 J 46 170 J
10 U 12 J 56 J 6.1 J 6.9 J
73 J 150 J 560 J 76 J 250 J
26 J 40 J 110 J 21 J 77 J
63 J 150 J 540 J 65 230 J
25 J 84 J 510 J 36 120

120 J 260 J 1100 J 160 500

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA 20.7

NA NA NA NA NA

95 94 93 93 93

20100913 20100908 2010090820100913 20100913
Z7PDI-SO-014-0002 Z7PDI-SO-015-0002Z7PDI-SO-012-0002-D Z7PDI-SO-013-0002 Z7PDI-SO-013-0002-D

Z7PDI-015Z7PDI-012 Z7PDI-013 Z7PDI-014



TABLE D.1-13

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 5 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
METALS (MG/KG)
ANTIMONY
CHROMIUM
CHROMIUM III
HEXAVALENT CHROMIUM
LEAD
SPLP METALS (UG/L)
ANTIMONY
LEAD
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

673.5 964.85 NA 2619.2 933.25
390 670 NA 1900 J 630 J
440 610 NA 1700 J 610 J
580 920 NA 2500 J 880 J
220 J 230 NA 770 J 270 J
15 J 11 J NA 320 J 51 J

300 J 550 J NA 1500 J 550 J
100 J 150 J NA 350 J 130 J
340 J 430 J NA 1200 J 390 J
120 110 NA 1800 J 740 J
550 770 NA 2700 J 1200 J

NA NA 0.22 J NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA 8 U NA NA
15.7 NA NA NA NA

NA NA NA NA NA

94 96 94 94 96

20100908 20100911 20100908 2010090820100908
Z7PDI-SO-018-0002 Z7PDI-SO-018-0002-DZ7PDI-SO-015-0002-D Z7PDI-SO-016-0002 Z7PDI-SO-017-0002

Z7PDI-018Z7PDI-015 Z7PDI-016 Z7PDI-017



TABLE D.1-13

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7 SURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 6 OF 6

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
METALS (MG/KG)
ANTIMONY
CHROMIUM
CHROMIUM III
HEXAVALENT CHROMIUM
LEAD
SPLP METALS (UG/L)
ANTIMONY
LEAD
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

3649.6 45.888 38.853
3800 21 18 J
2400 28 24
3300 46 38
1700 16 J 13 J
570 J 10 UJ 10 UJ

2600 J 28 23
410 J 8.1 J 6.6 J

1100 29 25
5300 16 J 10 J
6000 42 35

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA NA
NA NA NA

NA NA NA

96 95 94

20100910 2010091020100908
Z7PDI-SO-020-0002-DZ7PDI-SO-019-0002 Z7PDI-SO-020-0002

Z7PDI-019 Z7PDI-020



TABLE D.1-14

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 5

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT NA NA 728.68 NA
BENZO(A)ANTHRACENE NA NA 430 NA
BENZO(A)PYRENE NA NA 480 NA
BENZO(B)FLUORANTHENE NA NA 690 NA
BENZO(K)FLUORANTHENE NA NA 220 NA
CARBAZOLE NA NA 38 NA
CHRYSENE NA NA 480 NA
DIBENZO(A,H)ANTHRACENE NA NA 100 NA
INDENO(1,2,3-CD)PYRENE NA NA 340 NA
PHENANTHRENE NA NA 310 NA
PYRENE NA NA 900 NA
METALS (MG/KG)
ANTIMONY 0.35 UJ 0.37 J 4.6 J NA
CHROMIUM NA NA NA NA
CHROMIUM III NA NA NA NA
HEXAVALENT CHROMIUM NA NA NA NA
LEAD 11.1 608 2690 NA
SPLP METALS (UG/L)
ANTIMONY 3.4 J 2.7 J 18.9 19
LEAD 2.5 U 29.1 218 132
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL NA NA NA NA
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS 97 94 94 NA

Z7PDI-001 Z7PDI-002
Z7PDI-SO-001-0204 Z7PDI-SO-001-0607 Z7PDI-SO-002-0607 Z7PDI-SO-002-0607-D

20100911 20100911 20100911 20100911



TABLE D.1-14

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 5

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
METALS (MG/KG)
ANTIMONY
CHROMIUM
CHROMIUM III
HEXAVALENT CHROMIUM
LEAD
SPLP METALS (UG/L)
ANTIMONY
LEAD
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

NA NA NA NA 167.99
NA NA NA NA 110
NA NA NA NA 110
NA NA NA NA 150
NA NA NA NA 69
NA NA NA NA 16 J
NA NA NA NA 100
NA NA NA NA 23
NA NA NA NA 82
NA NA NA NA 100
NA NA NA NA 220

NA NA NA 5.2 J 5.3 J
10.7 NA NA NA NA
10.2 NA NA NA NA
0.53 NA NA NA NA

NA NA NA NA NA

19.1 14.1 48.7 15.8 28.4
NA NA NA 30 262

196 NA NA NA NA

NA NA NA 96 92

Z7PDI-004Z7PDI-003
Z7PDI-SO-003-0204 Z7PDI-SO-003-0204-D Z7PDI-SO-003-0506 Z7PDI-SO-004-0304 Z7PDI-SO-004-0406

20100910 20100910 20100910 20100911 20100911



TABLE D.1-14

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 3 OF 5

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
METALS (MG/KG)
ANTIMONY
CHROMIUM
CHROMIUM III
HEXAVALENT CHROMIUM
LEAD
SPLP METALS (UG/L)
ANTIMONY
LEAD
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

4568 NA NA NA
3400 NA NA NA
2900 NA NA NA
4600 NA NA NA
1500 NA NA NA
420 J NA NA NA

3000 NA NA NA
670 J NA NA NA

1800 NA NA NA
6200 J NA NA NA
6100 NA NA NA

NA 118 J NA NA
10.7 NA NA NA
10.7 NA NA NA
0.11 U NA NA NA
103 23800 NA 4.3

NA 26.4 21.3 NA
NA 18.2 11.8 1.9 J

168 NA NA NA

94 85 NA 98

Z7PDI-005 Z7PDI-007 Z7PDI-008
Z7PDI-SO-005-0204 Z7PDI-SO-007-0506 Z7PDI-SO-007-0506-D Z7PDI-SO-008-0507

20100911 20100910 20100910 20100910



TABLE D.1-14

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 4 OF 5

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
METALS (MG/KG)
ANTIMONY
CHROMIUM
CHROMIUM III
HEXAVALENT CHROMIUM
LEAD
SPLP METALS (UG/L)
ANTIMONY
LEAD
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

NA NA NA NA 20.781
NA NA NA NA 12 J
NA NA NA NA 13 J
NA NA NA NA 22
NA NA NA NA 6.8 J
NA NA NA NA 10 UJ
NA NA NA NA 13 J
NA NA NA NA 3.2 J
NA NA NA NA 11 J
NA NA NA NA 7.9 J
NA NA NA NA 18 J

10.7 J 6.2 J 110 J NA NA
8.8 NA NA NA NA
8.6 NA NA NA NA

0.13 NA NA NA NA
3320 NA NA NA NA

53.9 NA 627 J 344 J NA
1270 NA 1820 1410 122

169 NA NA NA NA

94 96 84 NA 91

Z7PDI-009 Z7PDI-010 Z7PDI-011
Z7PDI-SO-009-0607 Z7PDI-SO-009-0607-D Z7PDI-SO-010-0204 Z7PDI-SO-010-0204-D Z7PDI-SO-011-0204

20100911 20100911 20100913 20100913 20100913



TABLE D.1-14

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7 SUBSURFACE SOIL
LOWER SUBASE SOIL AND GROUNDWATER PDI REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 5 OF 5

PARAMETER

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
BAP EQUIVALENT
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
INDENO(1,2,3-CD)PYRENE
PHENANTHRENE
PYRENE
METALS (MG/KG)
ANTIMONY
CHROMIUM
CHROMIUM III
HEXAVALENT CHROMIUM
LEAD
SPLP METALS (UG/L)
ANTIMONY
LEAD
MISCELLANEOUS PARAMETERS (MV)
OXIDATION REDUCTION POTENTIAL
MISCELLANEOUS PARAMETERS (%)
TOTAL SOLIDS

365.42 91.258 860.31 735.28 NA 10 U
260 45 490 480 NA 10 U
230 57 560 480 NA 10 U
360 79 700 650 NA 10 U
120 21 290 190 NA 10 U
50 J 4.2 J 29 23 NA 10 UJ

220 48 J 410 J 380 J NA 10 U
52 17 J 140 110 J NA 10 U

200 46 J 380 J 300 NA 10 U
310 24 180 220 NA 10 U
540 95 600 660 NA 10 U

NA NA NA NA 0.68 J NA
NA NA NA NA 12.3 8.1
NA NA NA NA 12.3 8.1
NA NA NA NA 0.11 U 0.11 U
NA NA NA NA 168 NA

NA NA NA NA 7.4 U NA
NA NA 8.9 NA 40.5 NA

NA NA NA NA 173 177

93 94 95 92 93 94

Z7PDI-013 Z7PDI-014 Z7PDI-015 Z7PDI-016 Z7PDI-017 Z7PDI-020
Z7PDI-SO-013-0406 Z7PDI-SO-014-0204 Z7PDI-SO-015-0204 Z7PDI-SO-016-0204 Z7PDI-SO-017-0406 Z7PDI-SO-020-0406

20100913 20100908 20100908 20100908 20100911 20100910



APPENDIX D.2 
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TABLE D.2-1

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1, ROUND 1 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC 1.27 0.76 0.39 J
COPPER 1.27 4.57 1.42
LEAD 0.587 3.09 7.3
INORGANICS, FILTERED (UG/L)
ARSENIC 1.37 0.72 0.37 J
COPPER 0.648 1.27 0.332
LEAD 0.203 0.126 0.504
FIELD (C)
TEMPERATURE 21.01 16.95 14.42
FIELD (MG/L)
DISSOLVED OXYGEN 0.95 0.71 0.63
FIELD (MS/CM)
SPECIFIC CONDUCTANCE 2.097 0.997 1.097
FIELD (NTU)
TURBIDITY 2 4.9 4.3
FIELD (PPT)
SALINITY 1.19 0.59 0.63
FIELD (S.U.)
pH 8.11 7.19 8.78

LS1-GW-13MW19-10-01 LS1-GW-13MW20-10-01
13MW19

20100423 20100423 20100423

13MW20
LS1-GW-13MW21-10-01

13MW21



TABLE D.2-1

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1, ROUND 1 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC
COPPER
LEAD
INORGANICS, FILTERED (UG/L)
ARSENIC
COPPER
LEAD
FIELD (C)
TEMPERATURE
FIELD (MG/L)
DISSOLVED OXYGEN
FIELD (MS/CM)
SPECIFIC CONDUCTANCE
FIELD (NTU)
TURBIDITY
FIELD (PPT)
SALINITY
FIELD (S.U.)
pH

0.18 J 0.18 J 1.35
2.24 2.22 2.55
1.28 1.19 1.42

0.18 J 0.19 J 1.63
2.12 1.97 0.256

0.963 0.977 0.089

12.36 NA 15.17

0.34 NA 1.2

2.173 NA 2.306

1 NA 9

1.5 NA 1.48

6.75 NA 8.46

MW1-1PDI

2010043020100423 20100423

FOMW14
LS1-GW-FOMW14-10-01 LS1-GW-FOMW14-10-01-D LS1-GW-MW1-1PDI-10-01



TABLE D.2-2

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1, ROUND 2 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC 1.21 0.9 0.48 J
COPPER 1.4 7.28 1.28
LEAD 0.427 U 2.83 1.17
INORGANICS, FILTERED (UG/L)
ARSENIC 1.18 0.83 0.47 J
COPPER 0.782 1.18 0.872
LEAD 0.088 U 0.202 0.47
FIELD (C)
TEMPERATURE 26.12 23.21 24.3
FIELD (MG/L)
DISSOLVED OXYGEN 0.8 0.36 0.42
FIELD (MS/CM)
SPECIFIC CONDUCTANCE 1.382 1.351 8.178
FIELD (MV)
OXIDATION REDUCTION POTENTIAL 159.4 0 65
FIELD (NTU)
TURBIDITY 5.2 1.2 0.5
FIELD (PPT)
SALINITY 0.7 0.68 4.52
FIELD (S.U.)
pH 7.63 7.21 8.15

LS1-GW-13MW21-10-02LS1-GW-13MW19-10-02 LS1-GW-13MW20-10-02
20100829 20100827 20100827

13MW19 13MW20 13MW21



TABLE D.2-2

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 1, ROUND 2 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC
COPPER
LEAD
INORGANICS, FILTERED (UG/L)
ARSENIC
COPPER
LEAD
FIELD (C)
TEMPERATURE
FIELD (MG/L)
DISSOLVED OXYGEN
FIELD (MS/CM)
SPECIFIC CONDUCTANCE
FIELD (MV)
OXIDATION REDUCTION POTENTIAL
FIELD (NTU)
TURBIDITY
FIELD (PPT)
SALINITY
FIELD (S.U.)
pH

0.76 0.6
2 4.17

1.12 J 2.33 J

0.67 0.49 J
0.866 0.131
0.331 U 0.188 U

20.6 23.8

4.37 0.31

1.012 3.399

6.2 -120

2.6 12

0.48 1.78

6.92 8.57

LS1-GW-MW1-1PDI-10-02LS1-GW-FOMW14-10-02
20100830 20100829

FOMW14 MW1-1PDI
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TABLE D.2-3

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 4, ROUND 1 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC 2.6 0.27 J 0.97
COPPER 1.09 2.18 1.67
LEAD 0.542 5.84 10.2
INORGANICS, FILTERED (UG/L)
ARSENIC 2.37 0.27 J 0.83
COPPER 0.331 0.844 0.701
LEAD 0.077 0.512 3.12
FIELD (C)
TEMPERATURE 16.02 20.45 10.1
FIELD (MG/L)
DISSOLVED OXYGEN 0.22 0.95 5.8
FIELD (MS/CM)
SPECIFIC CONDUCTANCE 0.621 12.36 14.74
FIELD (NTU)
TURBIDITY 4 1 4.8
FIELD (PPT)
SALINITY 0.37 7.81 12.34
FIELD (S.U.)
pH 6.83 6.63 6.73

20100422 20100424 20100430

MW1-4PDI13MW13 13MW14
LS4-GW-13MW13-10-01 LS4-GW-13MW14-10-01 LS4-GW-MW1-4PDI-10-01



TABLE D.2-3

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 4, ROUND 1 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC
COPPER
LEAD
INORGANICS, FILTERED (UG/L)
ARSENIC
COPPER
LEAD
FIELD (C)
TEMPERATURE
FIELD (MG/L)
DISSOLVED OXYGEN
FIELD (MS/CM)
SPECIFIC CONDUCTANCE
FIELD (NTU)
TURBIDITY
FIELD (PPT)
SALINITY
FIELD (S.U.)
pH

0.65 0.74
0.671 57
0.611 43.5

0.58 0.79
0.467 37.7
0.121 10.5

14.2 17.46

1.1 1.4

4.33 4.452

9.4 3.5

3.3 1.56

6.94 6.63

20100424 20100424

NESO10 NESO11
LS4-GW-NESO10-10-01 LS4-GW-NESO11-10-01



TABLE D.2-4

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 4, ROUND 2 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC 3.49 0.24 J 1.15
COPPER 3.51 1.86 3.63
LEAD 1.2 4.57 11.5
INORGANICS, FILTERED (UG/L)
ARSENIC 2.84 0.24 J 1.01
COPPER 0.258 0.282 0.271
LEAD 0.034 0.175 0.103
FIELD (C)
TEMPERATURE 22 23.18 20.2
FIELD (MG/L)
DISSOLVED OXYGEN 0.3 0.48 0.63
FIELD (MS/CM)
SPECIFIC CONDUCTANCE 0.662 28.52 27
FIELD (MV)
OXIDATION REDUCTION POTENTIAL 27 61.6 75.2
FIELD (NTU)
TURBIDITY 2.5 0 2.5
FIELD (PPT)
SALINITY 0.32 17.61 16.61
FIELD (S.U.)
pH 6.76 6.79 6.75

20100827 20100828 20100828

13MW13 13MW14 MW1-4PDI
LS4-GW-13MW13-10-02 LS4-GW-13MW14-10-02 LS4-GW-MW1-4PDI-10-02



TABLE D.2-4

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 4, ROUND 2 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC
COPPER
LEAD
INORGANICS, FILTERED (UG/L)
ARSENIC
COPPER
LEAD
FIELD (C)
TEMPERATURE
FIELD (MG/L)
DISSOLVED OXYGEN
FIELD (MS/CM)
SPECIFIC CONDUCTANCE
FIELD (MV)
OXIDATION REDUCTION POTENTIAL
FIELD (NTU)
TURBIDITY
FIELD (PPT)
SALINITY
FIELD (S.U.)
pH

1.45 0.96
3.72 71
1.22 J 72.6

1.46 0.82
0.351 36.3
0.068 U 16

23.6 24.42

0.74 0.43

3.886 0.652

39 148.7

2.3 2

2.18 0.32

6.7 6.25

20100829 20100827

NESO10 NESO11
LS4-GW-NESO10-10-02 LS4-GW-NESO11-10-02
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TABLE D.2-5

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 5, ROUND 1 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT

PARAMETER

INORGANICS (UG/L)
ARSENIC 1.43 3.2
COPPER 4.66 5.14
LEAD 0.803 2.15
INORGANICS, FILTERED (UG/L)
ARSENIC 1.28 3.33
COPPER 2.51 0.871
LEAD 0.194 0.368
FIELD (C)
TEMPERATURE 14.48 15.01
FIELD (MG/L)
DISSOLVED OXYGEN 0.36 0.17
FIELD (MS/CM)
SPECIFIC CONDUCTANCE 0.604 3.109
FIELD (NTU)
TURBIDITY 2 3.8
FIELD (PPT)
SALINITY 0.37 2.04
FIELD (S.U.)
pH 6.21 6.37

19MW3 MW1-5PDI
LS5-GW-19MW3-10-01 LS5-GW-MW1-5PDI-10-01

20100424 20100426



TABLE D.2-6

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 5, ROUND 2 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT

PARAMETER

INORGANICS (UG/L)
ARSENIC 0.83 5.76 5.64
COPPER 1.98 1.18 1.18
LEAD 1.24 0.846 0.882
INORGANICS, FILTERED (UG/L)
ARSENIC 0.91 5.59 5.88
COPPER 0.627 0.127 0.11
LEAD 0.258 0.051 0.056
FIELD (C)
TEMPERATURE 24 24.97 NA
FIELD (MG/L)
DISSOLVED OXYGEN 0.47 0.12 NA
FIELD (MS/CM)
SPECIFIC CONDUCTANCE 0.448 1.425 NA
FIELD (MV)
OXIDATION REDUCTION POTENTIAL 48.1 25.9 NA
FIELD (NTU)
TURBIDITY 3 2.6 NA
FIELD (PPT)
SALINITY 0.21 0.71 NA
FIELD (S.U.)
pH 6.3 6.4 NA

19MW3 MW1-5PDI

20100826 20100826 20100826
LS5-GW-19MW3-10-02 LS5-GW-MW1-5PDI-10-02 LS5-GW-MW1-5PDI-10-02-D



APPENDIX D.2.4 
 

ZONE 7 
 
 

 
 



TABLE D.2-7

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7, ROUND 1 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC 0.76 0.23 J 0.21 J
COPPER 0.208 0.417 0.404
LEAD 0.074 0.092 0.062
INORGANICS, FILTERED (UG/L)
ARSENIC 0.78 0.16 J 0.17 J
COPPER 0.089 J 0.369 0.41
LEAD 0.025 0.018 J 0.051
FIELD (C)
TEMPERATURE 12.63 14.29 NA
FIELD (MG/L)
DISSOLVED OXYGEN 0.65 1.25 NA
FIELD (MS/CM)
SPECIFIC CONDUCTANCE 0.191 1.586 NA
FIELD (NTU)
TURBIDITY 3.8 2 NA
FIELD (PPT)
SALINITY 0.12 1.01 NA
FIELD (S.U.)
pH 7.22 6.94 NA

LS7-GW-MW3-7RI-10-01-D
201004242010042420100430

MW1-7PDI MW3-7RI
LS7-GW-MW1-7PDI-10-01 LS7-GW-MW3-7RI-10-01



TABLE D.2-7

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7, ROUND 1 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC
COPPER
LEAD
INORGANICS, FILTERED (UG/L)
ARSENIC
COPPER
LEAD
FIELD (C)
TEMPERATURE
FIELD (MG/L)
DISSOLVED OXYGEN
FIELD (MS/CM)
SPECIFIC CONDUCTANCE
FIELD (NTU)
TURBIDITY
FIELD (PPT)
SALINITY
FIELD (S.U.)
pH

1.12
0.433
0.031

1.1
0.34

0.019 J

17.81

0.83

1.789

3.9

1.07

7.15

20100424

MW4-7RI
LS7-GW-MW4-7RI-10-01



TABLE D.2-8

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7, ROUND 2 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 1 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC 1.56 0.22 J 0.23 J
COPPER 0.389 0.814 0.755
LEAD 0.184 U 0.266 0.057 U
INORGANICS, FILTERED (UG/L)
ARSENIC 1.47 0.18 J 0.21 J
COPPER 0.046 J 0.81 0.766
LEAD 0.017 U 0.018 J 0.023 U
FIELD (C)
TEMPERATURE 24.7 25.83 NA
FIELD (MG/L)
DISSOLVED OXYGEN 0.32 1.23 NA
FIELD (MS/CM)
SPECIFIC CONDUCTANCE 0.494 1.763 NA
FIELD (MV)
OXIDATION REDUCTION POTENTIAL -12.6 166.4 NA
FIELD (NTU)
TURBIDITY 3.2 0 NA
FIELD (PPT)
SALINITY 0.24 0.89 NA
FIELD (S.U.)
pH 6.97 6.7 NA

MW1-7PDI MW3-7RI
LS7-GW-MW3-7RI-10-02 LS7-GW-MW3-7RI-10-02-DLS7-GW-MW1-7PDI-10-02

20100828 2010082820100828



TABLE D.2-8

SUMMARY OF ANALYTICAL PDI RESULTS FOR ZONE 7, ROUND 2 GROUNDWATER
LOWER SUBASE SOIL AND GROUNDWATER PDI COMPLETION REPORT AND FS ADDENDUM

NSB-NLON, GROTON, CONNECTICUT
PAGE 2 OF 2

PARAMETER

INORGANICS (UG/L)
ARSENIC
COPPER
LEAD
INORGANICS, FILTERED (UG/L)
ARSENIC
COPPER
LEAD
FIELD (C)
TEMPERATURE
FIELD (MG/L)
DISSOLVED OXYGEN
FIELD (MS/CM)
SPECIFIC CONDUCTANCE
FIELD (MV)
OXIDATION REDUCTION POTENTIAL
FIELD (NTU)
TURBIDITY
FIELD (PPT)
SALINITY
FIELD (S.U.)
pH

15
0.249
0.106 U

15.1
0.075 J
0.018 U

23.75

0.38

0.924

-39.8

1.1

0.45

7.07

MW4-7RI
LS7-GW-MW4-7RI-10-02

20100829
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TECHNICAL MEMORANDUM
KRIGING OF SOIL DATA FOR LOWER SUBASE SOIL PDI COMPLETION REPORT AND LOWER
SUBASE FS ADDENDUM
NSB-NLON, GROTON, CONNECTICUT

By: S. Paxton/Betty Li

Date: December 29, 2010 revised September 7, 2011

INTRODUCTION

In support of the Lower Subase Soil Pre-Design Investigation (PDI) Completion Report and Lower

Subase Feasibility Study Addendum, three-dimensional modeling was performed using C Tech’s Mining

Visualization System (MVS) software, Version 9.22. MVS is a state-of-the-art visualization software

package with a robust series of modules to assist in the creation of three-dimensional volumetric models

for environmental analysis. This software was used to create estimated concentration distribution maps

for polynuclear aromatic hydrocarbons (PAHs), total petroleum hydrocarbons (TPH), and lead in soil at

Zones 1 through 4 and Zone 7 at the Lower Subase.

EXTENT OF CONTAMINATION

Kriging is a group of statistical techniques for estimating the value of an attribute at any unsampled

location using a number of available data near the unsampled location. The process essentially provides

weights for the available data in the local neighborhood and uses linear regression estimators to estimate

the data values at unsampled locations. During the interpolation process, the estimation or error variance

is minimized. MVS conducts the kriging process automatically. MVS uses the ordinary kriging method for

interpolation. Ordinary kriging is a specific type of kriging technique which allows one to account for

variations of local means of data.

When conducting kriging using MVS, input data (i.e., analytical results with x-, y-, z- coordinates) need to

be provided and kriging parameters need to be specified. This input information is discussed below in

detail.

Input Data

For this project, the soil data from Zones 1 through 4 were assessed together and the data from Zone 7

were assessed separately. Zones 1 through 4 were analyzed together due to the proximity of the zones

to each other and the spatial correlation among the data. Zone 7 was assessed separately due to its

spatial detachment from Zones 1 through 4. Zones 5 and 6 did not have good data coverage spatially
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and the spatial correlation of the data could not be quantified due to a limited number of data, so it was

decided that modeling in the two zones would not be beneficial.

The input data provided to MVS for kriging include the following:

- X and Y coordinates for each sample location

- Elevation in feet for each sample location

- Sample result in mg/kg

- Ground Surface Elevation in feet for each sample location

All available data were provided to MVS. For locations where there were duplicate results, the software

first calculates an average and then only uses the average as the data point. After the averaging, all data

points were assumed to be equally weighted for kriging.

Kriging Parameters

Grid

Based on the data density, it was agreed that the grid spacing is five-foot in both x- and y- directions

horizontally and two-foot vertically. Provided below are the number of nodes of the kriging domains for the

two established zones (i.e., Zone 1 through 4 and Zone 7):

 Zones 1 through 4

x = 201

y = 364

z = 10

 Zone 7

x = 94

y = 159

z = 10

The same grid was used for Uncertainty Analysis (discussed in separate memorandum). After kriging, the

kriging results were exported into a text format file and imported into the Geostatistical Software Library

(GSLIB) for the Uncertainty Analysis. Because GSLIB uses cell data for analysis while MVS uses nodal

data, the kriging domain is slightly smaller than the domain for uncertainty analysis; however, these

differences were noticed and accounted for in the uncertainty analysis.
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Searching Mechanism

When kriging, it is important to specify reasonable Reach and Point values. The Reach and Point values

together define a searching window that controls how many sample data will be used in kriging at a

specific location. The Reach indicates a radial distance from any model node and essentially controls the

size of the searching window. Samples outside of the searching window will not be used in interpolation

at the specific location. The Point parameter indicates the maximum number of closest sample data that

will be used within the searching window during analysis

The Reach value for kriging was generated automatically by the MVS software. By setting zero (default

value) for the Reach in MVS, the software automatically calculates a Reach value that is approximately

two-thirds of the longest distance between any two data points in the data set. In this way, the Reach

value for each zone and parameter is unique. Examination of data values and data density and

preliminary contouring suggested that local data variation (i.e., from a contaminated zone to a clean zone)

was relatively significant; therefore, the Point value was set to 6 for the pre-PDI kriging and 8 for the after

PDI kriging and kept uniform for each model, which means the 6 or 8 nearest data points were used for

kriging at a specific location within the radius of the Reach (see the “Sensitivity Analysis” below for more

information).

Semivariogram

The MVS software contains an algorithm that can assess the user’s dataset and automatically determine

the semivariogram based on a best fit of the data. A semivariogram is essentially the quantification of

spatial correlation of data, where the quantified spatial correlation will then be used in kriging. A

semivariogram model is typically determined as follows: 1) the dataset is evaluated to calculate the

differences between all data pairs separated by a series of distances; 2) a graph is then generated to

show the calculated variances with distances; 3) a mathematical model (i.e., semivariogram model) is

then fit to the graph and usually the model is determined by the best fit with professional judgment.

Parameters describing the mathematical model include range, sill, and nugget. The range is the distance

at which spatial correlation disappears. The sill is the variance plateau (highest variance) that the

semivariogram model reaches at the range. The nugget accounts for the variance among data collected

from the same location (if sampling repeats at the same location), and is usually used to represent

possible measurement errors or other sources of variation. For this project, MVS automatically

determined the semivariogram model based on the input data and no constraints were placed on its

semivariogram modeling algorithm. It is important to note that MVS uses a nugget value of 0 which
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cannot be changed. CTech explains that “this restriction of the nugget [to only be a value of 0] provides

much more representative results than allowing the nugget to be greater than zero, and thus allowing

estimated data points to be different than the measured data points when they coincide.”

Based on the input data and parameter sets, the MVS conducts ordinary kriging automatically. The

kriging results of the three-dimensional model were then processed into two-foot slices for presentation

purposes. In order to achieve this, the Krig 3D Geology module in MVS was used. This module is

generally used to create models of the lithology of a site. Lithology data was not available, but the module

still proved useful for this analysis. A geology file was created for each parameter and each modeled

area using the coordinates for the sample locations that were used for kriging the analytical data. For

each location, two-foot elevation data was entered into the geology file to create the two-foot elevation

slices from ground surface to the lowest sampled elevation. Once this data was processed, the three-

dimensional model could be subset into the desired two-foot elevation slices. The ultimate goal was to

show the resulting slices in plan view figures; therefore, the geology file was designed to display the

middle elevation of the each two-foot elevation interval. For example, an elevation interval of 8 to 10 feet

would show the data for elevation 9 feet.

The focus of the SAP was to identify the extent of contaminated soil. Both Residential and Industrial

criteria were considered to determine the extent. It was deemed more valuable to subset the data based

on a color scale as opposed to physically subsetting the three-dimensional model based on the different

criterion. As a result, the slices were color coded based on the different criteria to assist engineering staff

in their analysis of the data and decisions for future sampling locations.

The two-foot slices were exported as georeferenced image files. These image files were then imported

into ArcGIS 9.3 software and displayed along with the New London base map spatial data for the

generation of report figures. The resulting figures showing the kriging results for PAHs, TPH, and lead are

provided in Appendix B of the Lower Subase Soil PDI SAP.

Sensitivity Analysis

As stated, several kriging parameters are automatically specified by the MVS software, including the

semivariogram and the Reach value. Among the user specified parameters, the Point value (see

Searching Mechanism above) influences the kriging results the most.

Kriging is essentially a linear estimator [best linear unbiased estimator (B.L.U.E.)], where the kriging

estimate at an unsampled location is calculated as the weighted average of the available sample data

within the searching window. The weights for these available data are determined by the kriging system



5

which takes the spatial structure into consideration. Therefore, in addition to the spatial structure

(characterized by semivariograms), the searching window specification directly affects kriging estimates.

As described previously, the searching window is defined by specifying Reach and Point in the MVS

software. While the Reach value can be determined automatically by the software, user needs to specify

the Point value.

Specification of the Point value is typically based on professional judgment and several factors are

considered, including data density, spatial variability of the data, and data configuration (i.e., whether data

is located in a cleaner or more contaminated area). Using a larger Point value would result in a smoother

map, where the map depicts more long-range spatial structures. If the purpose of kriging is to depict local

features of the data, one should limit the size of the searching window by using a smaller Point value. For

this study, a smaller Point value was determined to be more appropriate because the data values vary

significantly in relatively short distances and using data from cleaner areas to estimate the more

contaminated areas would lead to underestimation of the contamination levels.

In the previous kriging modeling conducted prior to the PDI sampling, the Point value was set to 6

considering that the data were relatively sparse and the data variability was relatively high. Because soil

data were typically collected from one or two depths at a sampling location and the horizontal spacing of

the data were much larger than the vertical spacing, a Point value of 6 typically results in the 3 to 4

closest locations being included in the searching window and thus used to calculate a kriging estimate at

an unsampled location (the unsampled location is in the center of the searching window).

After the PDI sampling, additional data are available to refine the previous kriging estimates, providing the

potential of increasing the Point value. A sensitivity analysis was conducted by comparing the 2010

kriging maps generated using a Point value of 6 versus using a Point value of 8. Visual comparison of

the two sets of maps suggests that with only minor differences the two sets of maps are similar, as

exemplified on Figures E.1.45 through E.1.51, indicating that the kriging estimates are not very sensitive

to the change of the Point value. Considering the increased data density, a Point value of 8 was

determined appropriate for kriging after the PDI sampling, resulting in data points from the 4 to 5 closest

locations being used for a kriging estimate. A Point value of 8 was used on Figures E.1.1 through E.1.44.

For this report, the kriging results were displayed in a panel map format, displaying both the pre-PDI

results (2009 Kriged Data) and the post PDI results (2010 Kriged Data) for a specific elevation range on

the same map. This provides a quick visual a comparison of the results from both sampling events. For

some parameters and locations, such as BaPEQ in Zones 1 through 4 at Elevation 4 to 6 feet (Figure

E.1.3), the PDI results reduced the estimated areas of contamination. For other parameters and locations,

such as Zone 7 lead at Elevation 6 to 8 feet (Figure E.1.38), the estimated area of contamination was
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shifted due to the PDI sample results. The 2009/2010 panel maps for all contaminants and zones

analyzed are included in Appendix E.1.

CROSS-SECTIONS

Cross-sections were also generated using C Tech’s MVS software to help depict the vertical distribution

of soil contamination and determine appropriate sample locations. This software package has modules

that allow users to easily create fence diagrams from their three-dimensional models. For this project,

fence lines were drawn through all of the sample locations that yielded the highest concentrations. This

provided a good illustration of the vertical extent of the contamination near these locations. A text file was

generated and imported into the model to accurately visualize the groundwater table in relation to the

estimated concentrations where groundwater level data was available. All cross-section figures displayed

sample locations that were used in creating the cross-sections and sample locations that may have

potentially influenced the estimated concentration. The two sets of locations were symbolized differently

in the resulting cross-section figures and the offset distance was indicated for the potentially influential

locations. Images of these cross-sections with the posted sample locations were exported as image files.

These images were imported into ArcGIS 9.3 where additional textual information was added to the

figures. The resulting cross-section figures are provided and discussed in Appendix E.1 of the Lower

Subase Soil PDI Completion Report and FS Addendum.

ZONE 3 LEAD KRIGING FIGURES

Zone 3 lead kriging figures were artificially enhanced based on site history. Blue areas were artificially

placed over kriging in the locations and depths where soil was excavated and replaced with clean fill

(Figures E.1.23 though E.1.26). Under former Building 31, because soil was first analyzed for lead, then

excavated, stabilized with cement, and replaced in the excavation, soil concentrations in those areas

were not kriged. Instead, the areas and depths of documented cement-stabilized soil backfill (Figure 4-1)

were colored orange on Figures E.1.23 through E.1.26.

In addition, kriging input was modified to more accurately represent the concentrations of lead in the soil

wall of the Albacore Road excavation. The west wall of the excavation west of former Building 31 was

140 feet long and 6 feet deep. One composite sample was taken from the northern half of the west wall,

that is, six grab samples were collected from a vertical face 70 feet long and 6 feet deep and combined

into one sample to represent that entire area. Similarly, a second composite sample was taken of the

southern half of the west wall. The analytical results of the north and south composite samples were 4390

mg/kg and 1880 mg/kg, respectively. Kriging uses point data, therefore the input needed to be adjusted

to effectively represent composite samples. For the 2009 kriging, nine artificial locations with



7

concentrations of 7500 mg/kg each (three samples each at 0 to 2 foot, 2 to 4 foot, and 4 to 6 foot depths

below ground surface) were added to the data set in the area between the excavation wall and the river.

This higher concentration was used so that kriging would show this area as uniformly greater than 1090

mg/kg (orange) in Soil SAP Figure 17-15.

For the 2010 kriging, Tetra Tech re-evaluated how to most accurately represent the data in the

excavation wall. For the 2010 kriging, artificial locations were evenly spaced north to south along the

excavation wall to better represent the two composite samples. Eight artificial locations were spaced

approximately 17 feet apart along the length of the wall. The four locations near the northwestern portion

of the wall were assigned the same concentration as sample location 2-EXWW-ALBACORE-06 (4390

mg/kg) and the four locations near the southeastern portion of the wall were assigned the same

concentration as sample location EXWW-ALBACORE-06 (1880 mg/kg) (see inset on Figures E.1.24

through E.1.26). In the Draft FS Addendum, artificial data points were added to the kriging model at 1, 3,

5, 7, and 9 feet bgs to represent the vertical wall. During review of the kriging for the Draft Final FS

Addendum, it was realized that inclusion of the artificial data points at 7 and 9 feet bgs caused the kriging

to artificially project high lead concentrations below the groundwater table in Zones 2 and 3. Because the

actual excavation stopped at the groundwater table, the artificial data points for 7 and 9 feet bgs were

removed from the model for the draft Final Report. To prepare the Zone 1 through 4 lead panel figures,

the 2009 data was re-evaluated using the artificial data points to represent the composite samples. As a

result, the 2009 Zone 1 through 4 lead panels shown here do not match those of the Soil SAP, but

provide a more useful comparison to the 2010 panels. The panel called “2009 Kriged Data” includes only

historic data while the panel called “2010 Kriged Data”, includes both historic and PDI data. Note that

although the artificial locations (2-EXWW-ALBACORE-06-01 through -04 and EXWW-ALBACORE-06-01

through -04) are shown in plan on the Figure E.1.23 through E.1.26 insets, only the two “real” composite

samples (2-EXWW-ALBACORE-06 and EXWW-ALBACORE-06) are shown on E.1.28.
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ESTIMATED LEAD CONCENTRATIONS (KRIGING RESULTS)

GORUND SURFACE (ELEVATION: 2 TO 4 FEET)

ZONE 1, 2, 3, AND 4

NAVAL SUBMARINE BASE - NEW LONDON

GROTON, CONNECTICUT

DATE

AS NOTED

SCALE

DATECHECKED BY

DRAWN BY

S. PAXTON 12/21/10

N. BALSAMO 01/18/12

DATEREVISED BY

S. PAXTON 01/18/12

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE

2630

__ __

CTO NUMBER

WE57

E.1.25

__ __

INSET
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250 2500

Feet

Lead

400 mg/kg
(Residential DEC)

10000 mg/kg

1090 mg/kg
(I/C DEC)

189000 mg/kg

0 mg/kg

Refer to pages 6 and 7 of Technical Memorandum, Kriging of Soil Data 
for Lower Subase Soil PDI Completion Report and Lower Subase FS 
Addendum, December 29, 2010, for an explanation of Zone 3 lead kriging. 

Note: NAVD 1988 datum was used for elevations. 
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E.2 UNCERTAINTY ANALYSIS 
  



Technical Memorandum 

Uncertainty Modeling in Support of Sampling Design for Lower Subase Soil PDI SAP 

NSB‐NLON, Groton, Connecticut 

 

By: B. Li 

 

Date: December 29, 2010 

 

INTRODUCTION  

Upon review of the Draft Lower Subase Feasibility Study (Tetra Tech, 2008), EPA recommended that a 
Pre‐Design Investigation (PDI) be performed prior to selecting the final soil remedies and performing the 
remedial designs for each zone. The purposes of the PDI for soil at the Lower Subase are 1) to sample 
and  analyze  soil  for  primary  contaminants  of  concern  (COCs)  at  horizontal  and  vertical  locations  of 
greatest uncertainty of complying with the Industrial/Commercial (I/C) regulatory criteria to determine a 
more accurate estimate of the volume of soil requiring remediation in each zone, and 2) to sample and 
analyze soil  for primary COCs at horizontal and vertical  locations of greatest uncertainty of complying 
with  the  Residential  regulatory  criteria  to  determine  a more  accurate  estimate  of  the  area  of  soil 
requiring Land Use Controls (LUCs) as long as the soil presents risks . 

In  support  of  development  of  the  PDI  Sampling  and  Analysis  Plan  (SAP),  three‐dimensional  (3D) 
uncertainty modeling was  conducted using Geostatistical  Software  Library  (GSLIB)  to process  the  soil 
data of primary COCs, including polycyclic aromatic hydrocarbons (PAHs), total petroleum hydrocarbons 
(TPH), and lead from Zones 1 through 4 and Zone 7 at the Lower Subase. Due to the requirement of data 
quantity, only Zones 1 through 4 and Zone 7 data were analyzed. The data from Zones 1 through 4 were 
analyzed  together because  the  four zones are physically connected and spatial continuity  in data was 
observed.    

The results of the uncertainty modeling are 3D maps that show the uncertainty scale at horizontal and 
vertical  locations  for  individual  contaminants. On each map,  the uncertainty  scale at each  location  is 
determined by a specific uncertainty model that considers several factors, including spatial distribution 
of data (data sparsity), level of contamination, and contaminant concentrations in relation to regulatory 
criteria.  For  presentation  purposes,  the  3D  uncertainty  maps  are  presented  in  a  series  of  two 
dimensional  (2D) maps  representing  two‐foot  intervals  in  the  vertical  direction.  The  2D  uncertainty 
maps are provided in Appendix E.2.    

Based on the uncertainty maps,  locations for additional sampling were selected, primarily  in the zones 
with the greatest uncertainty. The PDI sampling was then conducted and new data were obtained for 
the selected  locations.  In  support of  the Lower Subase Soil PDI Completion Report and Lower Subase 
Feasibility Study Addendum,  the uncertainty analysis was conducted again using  the old data and  the 
new data collected from the PDI sampling. The updated uncertainty maps show new locations with the 
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greatest uncertainty of complying with the I/C regulatory criteria. Note that, the process of uncertainty 
analysis – additional  sampling will eventually  lead  to  reduction of  the overall  spatial uncertainty  (the 
extreme  case  is every  location  is  sampled  and hence  there  is no uncertainty). However,  at  the early 
stage of this process with limited number of data, the overall spatial uncertainty may not necessarily be 
reduced. Instead, the benefit of uncertainty analysis is realized through the assistance to the additional 
sampling  design  and  the  subsequent  refinement  of  the  contaminant  concentration  maps  (i.e.,  the 
kriging maps) with a focus on the boundary of the zones exceeding the I/C regulatory criteria.  

 

METHODOLOGY  

The  uncertainty  modeling  methodology  used  for  the  Lower  Subase  was  developed  and  tested  by 
researchers  in  the University of Michigan  in 2001.    The methodology was built on  the  concepts  and 
theories  of  geostatistical  uncertainty  modeling.  The  state‐of‐the‐art  technology  was  published  in 
Environmental  Science  &  Technology  (Barabas  et  al.,  2001),  where  the  technology  was  tested  and 
demonstrated using  3D dioxin data  from  sediments  in  an  estuarine  river. As  stated,  this  uncertainty 
modeling technology differs from the others (e.g. kriging variance‐based technologies, such as the one 
used in Environmental Visualization System) in that it considers both where existing samples are located 
and  the  concentration  levels  of  existing  samples.    Kriging‐variance  based  technologies  only  consider 
sample  locations, which may  lead  to  unnecessary  sampling  in  relatively  clean  areas. Moreover,  the 
technology used herein was designed to consider regulatory criteria, which makes it specifically suitable 
for criteria‐based zone delineation problems.  An example of this technology using Zone 7 lead data was 
presented to the Partnering Team on May 14, 2009 (see Appendix A of the Lower Subase Soil PDI SAP) 
and  the  team subsequently provided approval of  the method  for use  in developing  the Lower Subase 
Soil PDI SAP.  

The methodology consists of the followingsteps:  

1) Local Uncertainty Modeling 

A 3D grid  is  first established  to bound  the  two  study areas  (i.e., Zones 1  through 4 and Zone 7). 
Based on the density of existing sample data (i.e., the sparsity level of data), a 5‐foot by 5‐foot grid 
was established. The  sample data were  then analyzed  for  spatial  features  (e.g.,  semi‐variograms) 
and the features were mathematically modeled. The sample data and the modeled spatial features 
were then used to derive a conditional cumulative distribution function (ccdf) ܨሺ  for each 
location (represented by u) within the 3D grid to provide a measure of local uncertainty. The ccdf is 
conditioned to the n existing sample data  in the neighborhood of u, represented by z|ሺnሻ.  Several 
approaches exist to derive the ccdf from existing sample data. For the Lower Subase study, a non‐
parametric indicator approach was used because it does not make assumptions about the multiple‐
point distribution function of the data.   

;ܝ ሺ݊ሻሻ|ݖ

2) Uncertainty Scale Computation 
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Once a ccdf  is derived at each  location of  the 3D grid, a statistic  is computed at each  location  to 
quantify its uncertainty of complying with a certain regulatory criterion (i.e., the uncertainty in zone 
delineation  in relation to this criterion).   This statistic  is a unitless, non‐negative, real number that 
represents the scale of uncertainty. A value of zero represents the  least uncertainty. A  large value 
represents high uncertainty. There is no maximum on the monotonic uncertainty scale. The statistic 
is computed as 

cE
cEz

Here, sሺuሻ is the standard deviation of the ccdf at location u, and can be calculated from the ccdf as 
follows: 
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In Equations  (1) and (2), fሺu;z|ሺnሻሻ  is the probability density function of the random variable Zሺuሻ 
(e.g.  contaminant  concentration),  z*Eሺuሻ  is  the  expectation  of  the  ccdf,  and  zc  is  the  regulatory 
criterion. For the Lower Subase study, the kriging estimates (see Technical Memorandum on Kriging 
in  Appendix  B  of  the  Lower  Subase  Soil  PDI  SAP)  were  used  for  z*Eሺuሻ  to  ensure  consistency 
between the kriging maps and the uncertainty maps. 

As stated, one of the benefits provided by this technology is its incorporation of regulatory criteria in 
defining a zone. As reflected in Equation (1), locations with the largest rሺuሻ values are the ones with 
the highest uncertainty  in delineating a contaminated zone defined by  the  regulatory criterion zc.  
The rሺuሻ value will be large (i.e., high uncertainty) in two cases: 1) when there is great uncertainty in 
estimating the contaminant concentration at a  location (e.g. because of sparse data or contrasting 
data),  reflected  by  a  large  value  of  the  standard  deviation  of  the  ccdf  (sሺuሻሻ;  and  2) when  the 
estimated contaminant concentration ሺz*Eሺuሻሻ is close to the regulatory criterion zc, indicating high 
uncertainty  about  whether  the  criterion  is  exceeded  (i.e.  the  uncertainty  in  delineating  the 
boundary of  the contaminated  zone). As a  result,  if  sampling occurs according  to  the uncertainty 
scale,  priority  is  placed  on  the  boundary  of  the  contaminated  zone  defined  by  the  specified 
regulatory  criterion, not  the areas with very high  concentrations  (sure exceedances) or  the areas 
with very low concentrations (sure non‐exceedances).  

Execution  of  the  described  methodology  was  through  the  use  of  GSLIB.  GSLIB  is  a  collection  of 
geostatistical programs developed at Stanford University (Deutsch and Journel, 1992). 

 

RESULTS  

For presentation purposes, the 3D uncertainty scale maps were processed into a series of 2D plan view 
maps at 2‐foot elevation  intervals  in  the vertical direction of  the 3D domain. Each 2D map shows  the 
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plan view uncertainty at the mid‐elevation of the 2‐foot interval. The 2D maps are provided in Appendix 
E.2.  For each chemical, both the I/C regulatory criterion and the Residential criterion were considered in 
the uncertainty modeling and two sets of maps were created.  The uncertainty maps for the I/C criterion 
can be used  to determine  the  locations with greatest uncertainty  in support of  the delineation of  the 
zones that need soil remediation. The maps for the Residential criterion can be used to determine the 
locations with greatest uncertainy for the delineation of the zones that require LUCs.  

For illustration purposes, the maximum of the uncertainty scale was set to 10 for all maps. A color was 
assigned to each grid location of the map according to its uncertainty scale. The rainbow color scale was 
set so that high uncertainty is presented by red and low uncertainty is represented by blue. Examination 
of  the uncertainty maps  in  combination of  the kriging maps  suggest  that high uncertainty  is  typically 
observed near  the boundary of  criteria‐defined  zones  as  expected.   Comparison of  the  kriging maps 
generated  before  and  after  the  PDI  sampling  (Appendix  E.1)  suggests  that  the  extent  of  the  zones 
exceeding regulatory criteria has been refined with additional data placed at locations with the greatest 
uncertainty of compliance with corresponding regulatory criteria.  
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