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Office of Waste Management 
Rhode Island Department of Environmental Management 
235 Promenade Street 
Providence, Rhode Island 02908 
 
RE: Site Characterization and Performance-Based Disposal Plan 
 Natural Gas Regulator Station Area 
 Former Tidewater Facility 
 200 Taft Street 
 Pawtucket, Rhode Island 
 RIDEM Case No. 95-022 
 
Dear Mr. Martella: 
 
On behalf of the Narragansett Electric Company d/b/a National Grid (National Grid), GZA 
GeoEnvironmental, Inc. (GZA) is submitting the following Site Characterization and Performance-Based 

Cleanup Plan to address limited areas of polychlorinated biphenyl (PCB) impacted soils and concrete within 
the fenced natural gas regulator station area at the former Tidewater facility located at 200 Taft Street in 
Pawtucket, Rhode Island. The proposed plan is intended to address PCB Remediation Waste in accordance 
the requirements of Toxic Substance Control Act (TSCA) 40 CFR 761.61(b). The procedures for 
characterization and proposed cleanup presented within this work plan are consistent with those included in 
40 CFR 761.  In addition, GZA will complete air monitoring activities consistent with the April 2011 Air 

Quality Monitoring Program (AQMP) provided to RIDEM for the Tidewater Site.  For reference, a copy of 
the April 2011 AQMP is provided as Appendix D to the attached Work Plan. 
 
Since the proposed work is being completed as a Performance-Based Cleanup consistent with 40 CFR 
761.61(b), regulatory notification or approval is not required from EPA or RIDEM. As a courtesy, however, 
this work plan is being provided to RIDEM and EPA. If you have any questions regarding the contents of 
this submittal, please feel free to contact Margaret Kilpatrick at (401) 427-2719. 
 
Sincerely,  
 
GZA GEOENVIRONMENTAL, INC. 

 
Margaret S. Kilpatrick, P.E.    John P. Hartley 
Senior Project Manager      Consultant/Reviewer 

      
James J. Clark, P.E. 
Principal 
 
MSK/JJC:tja 
 
Attachment:  Work Plan 
 
CC: Ms. Kimberly Tisa (EPA, Region 1) 
 Ms. Beverly Auxford-Paiva (NGRID) 
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1.00  INTRODUCTION 
 

 
On behalf of the Narragansett Electric Company d/b/a National Grid (National Grid), GZA 
GeoEnvironmental Inc. (GZA) has prepared this Work Plan describing investigation and 
remediation activities that will be performed consistent with the requirements of the Toxic 
Substance Control Act (TSCA) 40 CFR Part 761.61(b) to address certain limited areas of 
polychlorinated biphenyl (PCB) impacted soils and concrete identified within the fenced 
natural gas regulator station area at the former Tidewater facility in Pawtucket, Rhode 
Island. 
 
The performance based provisions of 40 CFR Part 761.61(b) are typically applied to 
limited-size remedial efforts such as this and require attainment of PCB concentrations 
consistent with an unrestricted use (less than 1 mg/kg) as well as disposal of generated 
materials in a certain, restricted manner (as indicated in 40 CFR 761(b)(2)).  As described 
herein, this remedial activity involves the removal of a limited volume of PCB impacted 
soil and concrete. 
 
This Work Plan is organized as follows: 
 

 Section 1.00 contains this introduction; 
 Section 2.00 presents a summary of existing Site conditions; 
 Section 3.00 describes the Site characterization; and  
 Section 4.00 presents the cleanup plan. 

 
This report is subject to the Limitations included as Appendix A. 
 
1.10  PROJECT BACKGROUND 
 
Significant facility upgrades at the active gas regulating station began in July 2011. The 
facility upgrades, which have been approved by the Rhode Island Public Utility Commission 
(PUC), will consist of the relocation of an existing overhead 16-inch gas main to below 
ground, shallow excavation work within the fenced natural gas station area to properly 
abandon existing facilities, general renovation of the buildings, and updating of all the 
equipment including electronic and communication services within the buildings. 
 
A Hazardous Building Material Assessment survey was completed on March 15, 2011 by 
Coneco Engineers and Scientists, Incorporated (Coneco) of Bridgewater, Massachusetts on 
behalf of National Grid in preparation for the proposed natural gas regulator station 
upgrades. During the March 15, 2011 survey, Coneco collected a discrete soil sample (0-3 
inches below ground surface, sample #RB-E/Soil-01) from an area of surface soil staining 
located beneath a metal riser pipe associated with the natural gas regulator station 
operations.  Results of analytical testing indicated the presence of PCBs as Aroclor 1248 at 
a concentration of 2,870 mg/kg and Aroclor 1260 at a concentration of 308 mg/kg. These 
concentrations are in excess of the RIDEM Method 1 Industrial/Commercial Direct 
Exposure Criterion (I/C-DEC) for PCBs (10 mg/kg), as specified in the Rules and 
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Regulations for the Investigation and Remediation of Hazardous Material Releases 
(Remediation Regulations, February 2004). Accordingly, a Hazardous Material Release 

Notification Form was submitted to the Rhode Island Department of Environmental 
Management (RIDEM), Office of Compliance and Inspection on April 14, 2011.  In 
addition, the detection of total PCBs at 3,178 mg/kg in the above referenced soil sample 
suggests the presence of PCB Remediation Waste as defined in TSCA.     
 
The shallow PCB soil impacts appear to have originated from a leaking metal riser 
pipe/valve associated with the natural gas regulator station.  The potentially leaking section 
of pipe has been wrapped with polyethylene to mitigate the potential for continued 
dripping.  This section of piping/valve will be removed and replaced as part of the ongoing 
facility upgrade.  Based on characterization work completed, PCB soil impacts appear to 
be shallow (less than 3 feet below grade) and localized to the immediate area of the riser 
pipe.  Concrete impacts are also limited to small portions of an adjacent concrete pad and 
retaining wall. 
 
 

2.00 EXISTING SITE CONDITIONS 
 
 
2.10 SITE DESCRIPTION 
 
The Site, defined herein as the natural gas regulator station area, is located at the terminus 
of Tidewater Street. It contains a meter building, regulator building and control building, 
as well as exterior runs of gas piping and operation equipment. The regulator area is 
located in the southwestern part of a larger property owned by National Grid which was 
formerly operated as a Manufactured Gas Plant (MGP). The Site is bounded to the south 
by Merry Street and the former power plant and active switching and electrical station, also 
owned by National Grid. Residential properties are located to the west and northwest of the 
Site. The Site is secured with a locked 6-foot chain link fence. The ground surface of the 
regulator station is graveled.   Access to the regulator station area is via a locked gate on 
Tidewater Street.  
 
A Site Locus Plan, Aerial Photograph and Site Plan depicting the location of the active 
natural gas regulating station relative to the other property features and abutting property 
uses are provided as Figures 1, 2 and 3, respectively. Figures 4 and 5 present the location 
of soil and concrete characterization samples. Site Photographs are included in Appendix 
B.   
 
Coordinates:  Latitude 41°52′ 5″ N    Longitude 71° 22′ 58″ W 

UTM 5,362,192.95 Meters N   UTM 302,250.40 Meters E (Zone 19) 
 
2.20  POTENTIAL RECEPTORS 
 
The groundwater underlying the Site is classified by RIDEM as GB. Groundwater 
classified as GB refers to those groundwater resources which the Director has designated 
as not suitable for public or private drinking water use. The Site is located approximately 
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1.4 miles from the nearest GA designated area, located east of the Site, near Slater Park, on 
the opposite side of the Seekonk River. The Site and surrounding area are serviced by 
municipal drinking water. There are no public drinking water supplies within a 1-mile 
radius of the Site. The closest wellhead protection area is approximately 1.2 miles to the 
north of the Site. The Seekonk River is located approximately 600 feet east of the natural 
gas regulator station area. The regulator station area is secured with a 6-foot high gated and 
locked fence. This area is further secured by a locked perimeter fence located around the 
Tidewater facility. 
 

 
3.00 SITE CHARACTERIZATION 

 
 

Based on the laboratory analytical results from Coneco’s initial March 2011 investigation, 
GZA collected additional soil and concrete characterization data  consistent with the 
requirements of 40 CFR 761.265 (Subpart N) on April 5th, 6th, 7th, and 21st . Additional 
investigations were conducted to further characterize the surficial stained area proximate to 
the pipe/valve leak. Specifically, surface soil investigations were conducted using a 
sampling grid centered around the visible surface staining to characterize the extent of 
PCB impact.  Samples of an adjacent concrete retaining wall and pad where 
discoloration/staining was observed were also collected for PCB analysis.    
 
In addition to this characterization work in the immediate area of the pipe/valve leak, 
shallow soil samples were collected for PCB analysis at other locations within the fenced 
regulator station area for the purpose of assessing general soil quality in planned 
excavation areas associated with the proposed regulator stationreconstruction activities. 
Figure 4 depicts the locations of surface soil samples. Concrete samples of the foundation 
pad and retaining wall proximate to the observed pipe/valve leak are depicted on Figure 5.  
Laboratory Certificates of Analysis are included in Appendix C. 
 
3.10  SURFACE AND SUBSURFACE SOILS (PIPE/VALVE LEAK AREA) 
 
For the proposed characterization centered on the Coneco sample location RB-E/Soil-01, 
GZA completed an approximate 2 meter (6 foot) spaced soil sampling grid consisting of 
approximately 10 sample locations (GRSP-1 to -10). From these locations, surface soil 
samples were collected from the 0-3 inch, 9-12 inch and 21-24 inch intervals below grade. 
Surface soil sample location GRSP-1 was advanced to replicate RB-E/Soil-01. Surface soil 
samples for the 0-3 inch and 9-12 inch intervals from GRSP-2 through GRSP-5, as well as 
the 0-3 inch, 9-12 inch and 21-24 inch intervals from GRSP-1, were submitted to ESS 
Laboratories of Warwick, Rhode Island (ESS) for PCB analysis via EPA Method 8082A 
using a manual Soxhlet extraction per EPA Method 3540. The remaining 21-24 inch 
interval soil samples from GRSP-2 through GRSP-5 and surface soil locations GRSP-6 to 
GRSP-10 were submitted to the laboratory but held based on the results of locations 
GRSP-1 to GRSP-5.  Samples from locations GRSP-9 (0-3 inch and 9-12 inch) and GRSP-
10 (0-3 inch) were later released for analytical testing. Soil sampling analytical results are 
summarized  in Table 1. 
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Sample locations GRSP-11, GRSP-12 and GRSP-13 were later advanced to further define 
the limits of PCB impacts in soil proximate to GRSP-1, with samples collected at these 
three locations from the 9-12 inch, 21-24 inch and 33-36 inch intervals below grade. 
Additional vertical samples were also collected from the GRSP-1 location at depths of 33-
36 inches and 45-48 inches below grade. Samples from the 9-12 inch interval from GRSP-
11, GRSP-12 and GRSP-13, as well as the 33-36 inch and 45-48 inch intervals from 
GRSP-1, were submitted to ESS for PCB analysis via EPA Method 8082A using a manual 
Soxhlet extraction per EPA Method 3540. Samples from the 21-24 inch interval from 
GRS-11 and GRSP-13 were later released for analytical testing based on the results of the 
shallow 9-12 inch interval at these sample locations. 
 
As shown in the table below, 21 samples were analyzed for PCBs, with 16 detections of 
PCBs (see Table 1). The only PCBs detected were Aroclor 1248 and 1260. The three 
shallow depth intervals from GRSP-1 (0-3, 9-12 and 21-24 inches) contained elevated PCB 
concentrations (>1 mg/kg).  Results below 33 inches were less than 1 mg/kg. In general, 
PCB concentrations from this location decrease with depth consistent with a top down 
release model.  PCB concentrations from the sampling grid indicate that soils containing 
elevated PCB levels (greater than 1 mg/kg) are confined to the immediate surrounding area 
of RB-E/Soil-01 and GRSP-1, including GRSP-2, GRSP-11 and GRSP-13.    
 

Depth 
of 

Sample 
(inches) 

PCB Concentration (mg/kg) 
(Aroclor 1248 and 1260) 

GRSP-
1 

GRSP-
2 GRSP-3 GRSP-

4 
GRSP-

5 
GRSP-

9 
GRSP-

10 
GRSP-

11 
GRSP-

12 
GRSP-

13 
0-3 2,540 1.86 0.188 <0.0532 0.486 0.254 <0.522 NC  NC NC 

9-12 159 0.161 <0.0535 <0.0524 0.121 <0.524 -- 4.383 0.6359 12.4 
21-24 63.6 -- -- -- -- -- -- 2.05 -- 2.769 
33-36 0.209 NC NC NC NC NC NC -- -- -- 
45-48 0.6482 NC NC NC NC NC NC NC NC NC 
NC – Not Collected 
--Indicates… 
 
3.20  CONCRETE SAMPLES  
 
Six concrete samples were collected from a scrubber equipment pad and 12 samples from a 
concrete retaining wall proximate to the GRSP-1 location (the scrubber is to be removed as 
part of the station upgrade).  Some discoloration/staining was observed on these concrete 
surfaces.  Concrete was sampled consistent with EPA Region I Draft Standard Operating 

Procedure for Sampling Concrete in the Field. GZA utilized an impact hammer drill, 
dedicated 0.75-inch masonry drill bits, and dedicated disposable sampling trays to collect 
approximately 20 grams of porous materials from the sampling surface to 0.5-inches below 
grade.  Deeper concrete samples at depths of 2 inches and 3 inches below the concrete 
surface were collected at sample location RW-3. All six of the concrete pad samples and 
nine of the 12 concrete retaining wall samples were analyzed by ESS for PCBs via Method 
8082A using a manual Soxhlet extraction per EPA Method 3540. 
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As shown in the table below, 15 concrete samples were analyzed for PCBs via Method 
8082A, with ten detections of PCBs.  Table 3 presents a summary of the analytical data.   
Consistent with the soil sample results, the only PCBs detected were Aroclor 1248 and 
1260.   
 
With respect to the concrete pad, these results indicate that the northern portion is impacted 
with PCBs at levels greater than 1 mg/kg.  Based on the retaining wall sample result (RW-
3), a limited portion of this wall is also impacted with PCBs above 1 mg/kg.  
  
 

 
3.30  SURFACE SOILS (PROPOSED EXCAVATION AREAS) 
 
In addition to the grid samples around the suspected release location, GZA collected 
surface soil samples within each of the proposed excavation areas associated with the 
natural gas regulator station upgrades to assess surface soil quality. Surface soil samples 
were collected from 26 locations, GRS-1 through GRS-26. At each location, surface soil 
samples were collected from the 0-3 inch and 9-12 inch depth intervals. All collected 
samples were submitted to ESS and analyzed for PCBs via Method 8082A using a manual 
Soxhlet extraction per EPA Method 3540 from the 0-3 inch depth interval. Samples from 
the 9-12 inch below grade interval were held at the laboratory pending results of the 0-3 
inch interval. At one sample location (GRS-14) the deeper sample interval (9-12 inches) 
was analyzed for PCBs due to the detection of PCBs at 18.4 mg/kg in the shallow interval.   
 
Thirty-six samples were analyzed for PCBs via Method 8082A, with seven detections of 
PCBs. The table below shows the seven samples that were detected and the corresponding 
concentrations.  Table 2 presents a summary of this data. Only one location had detections 
above 1 mg/kg; GRS-14 0-3 inch depth interval and 9-12 inch depth interval. PCBs were 
detected at 3.78 mg/kg in the 9-12 inch interval from GRS-14.   As shown on the attached 
Figure 4, GRS-14 is located approximately 6 feet south of the GPRS-1 location.  The 
detection of PCBs at this location are likely related to the above reference pipe/valve.    
 
 

Sample Aroclor 1248 
Concentration (mg/kg) 

CS-1 0.148 
CS-2 16.5 
CS-3 10.1 
CS-4 <0.105 
CS-5 0.162 
CS-6 <0.100 
RW-1 <0.105 
RW-2 <0.105 
RW-3  4.58 

RW-3 (2 in) 3.93 
RW-3 (3 in) 0.273 

RW-3A 0.19 
RW-3B 0.556 
RW-3C 0.673 
RW-4 <0.102 
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Depth of 
Sample 
(inches) 

Aroclor 1248 Concentration (mg/kg) 

GRS-3 GRS-11 GRS-12 GRS-13 GRS-14 

0-3 0.0713 0.619 0.451 0.293 18.4 
9-12 -- -- -- 0.0729  3.78 

  --Indicates… 
 
3.40  QA/QC SAMPLING AND ANALYTICAL RESULTS 
 
Throughout the collection of Site Characterization samples, GZA followed Standard 
QA/QC procedures. GZA’s QA/QC program included the collection of four blind field-
collected duplicate samples. Laboratory analytical results for the blind co-located field 
duplicate samples and their corresponding initial samples are summarized in Table 4. 
Copies of original laboratory data, laboratory QA/QC, methods, and chain of custody 
forms are provided for reference in Appendix C. 
 
3.50  DATA EVALUATION 
 
Following the receipt of analytical results, GZA conducted a data validation review to 
evaluate whether that laboratory data was of defensible analytical quality. Procedures 
employed were consistent with EPA Region I Data Validation Functional Guidelines for 

Evaluating Environmental Analyses.  
 
GZA’s review of laboratory data for blind collocated field duplicate samples identified no 
significant disparity between results of the collected duplicates and the corresponding 
materials samples. Any variations in analytical results are attributed to the heterogeneity of 
the sample matrix. A review of QA/QC documentation and analytical narratives provided 
by ESS Laboratories (ESS) indicated issues for several samples; full descriptions of quality 
control issues are provided in the laboratory report narratives which are included in 
Appendix D. An evaluation of information provided by ESS concerning sample integrity, 
chain-of-custody procedures, quality assurance and quality control, and necessary report 
components, identified no data quality issues of concern. Accordingly, it is the opinion of 
GZA that the QA/QC analytical results do not represent a fault in the analytical method or 
sampling technique, and the data is usable without adjustment. 
 
 

4.00 CLEANUP PLAN 
 
 
The following sections outline the proposed cleanup plan for the limited PCB impacted 
soil and concrete described above.   
 
4.10 CLEANUP STANDARDS AND PCB IMPACTED SOIL AND CONCRETE 
REMOVAL 
 
As described previously, this PCB cleanup plan has been designed consistent with the 
performance-based requirements of TSCA (40 CFR 761.61(b)).  All soil and concrete 
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detected at concentrations in excess of 1 mg/kg will be removed and disposed of off-Site.  
The PCB impacted soils located in the immediate vicinity of the pipe/valve assembly, 
impacted concrete on the adjacent retaining wall, and impacted concrete associated with 
the concrete pad exhibiting concentrations greater than 1 mg/kg meet the TSCA definition 
of PCB Remediation Waste and will be disposed off-Site at a facility consistent with 
TSCA  requirements.   The approximate limits of soil exhibiting PCB concentrations in 
excess of 1 mg/kg are depicted on Figure 4. 
 
Environmental services personnel may utilize hand shovels, soil vacuum equipment, 
and/or hand tools to remove the identified PCB impacted soils which are limited to the 
immediate area of sample location GRSP-1. The maximum depth of removal at GRSP-1 is 
expected to be approximately 3 feet below grade.  Soil removal outside the immediate area 
of GRSP-1 will likely be limited to approximately 12 to 24 inches below grade.  Based on 
current characterization results, it is estimated that approximately 7 cubic yards of 
impacted soil will require removal.  This material will be transported for off-Site disposal 
at a National Grid approved PCB disposal facility consistent with the requirements of 40 
CFR Part 761.61(b)(2) as detailed in Section 4.40. Due to the limited volume of material 
expected to be generated (approximately 10 to 12 tons), the limited access within the work 
area, and concerns regarding fugitive dust, it is anticipated that the soil material will either 
be removed and containerized via a vactor rig for immediate off-Site disposal or removed 
via hand excavation.    
 
The limited area of the concrete retaining wall exhibiting PCB concentrations in excess of 
1 mg/kg will be scarified, containerized and disposed off-Site.  This area is limited to 
approximately 3 square feet with a scarification depth of 3 inches.   
 
The northernmost 2.5 feet of the concrete pad will be sawcut, removed and disposed off-
Site.  The approximate dimensions of this pad removal will be 2.5 feet by 5 feet by 1 foot 
thick (approximately 0.5 cubic yards).   
 
During these soil and concrete removal efforts, dust generation will be minimized via the 
application of water and/or the use of vacuum equipment.  Dust levels will be monitored 
during these activities, and in the event unacceptable levels are detected, additional 
engineered control measures will be implemented. Further details regarding the air 
monitoring program which will be implemented during the field activities are included in 
Section 4.60.  
 
4.20 POST-REMOVAL VERIFICATION SAMPLING 
 
Following the excavation and removal of PCB-impacted soils, the scarification of the 
concrete retaining wall, and removal of the northern portion of the concrete pad, post-
removal verification sampling will be performed. Confirmatory samples will be collected 
in accordance with the requirements outlined in Subpart O of TSCA.  
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Verification samples will be submitted for laboratory analysis of PCBs by Method 8082A 
using a manual Soxhlet extraction per EPA Method 3540. QA/QC and data validation 
techniques employed during post-removal sampling activities will be consistent with those 
utilized for the previously completed Site characterization. 
 
4.30 RESTORATION 
 
Following removal of the PCB-impacted soil, the excavation will be backfilled with clean 
material from a known source consistent with RIDEM requirements. The scarified area of 
the concrete retaining wall will be resurfaced with concrete.  The proposed renovation 
activities associated with the existing natural gas regulating station will continue.  
 
4.40 PCB REMEDIATION WASTE DISPOSAL 
 
PCB Remediation Waste will be transported off-Site for disposal in containers meeting the 
requirements of the DOT Hazardous Materials Regulations (HMR) at 49 CFR parts 171 
through 180. PCB Remediation Waste will be disposed of consistent with the disposal 
options under 761.61(b)(2) (i.e., in a high temperature incinerator approved under 
§761.70(b), an alternate disposal method approved under §761.60(e), a chemical waste 
landfill approved under §761.75, or in a facility with a coordinated approval issued under 
§761.77). 
 
4.50  AIR QUALITY MONITORING PLAN 
 
During the proposed work activities, GZA will implement air monitoring as outlined in the 
April 2011 Air Quality Monitoring Program (AQMP) submitted to RIDEM. A copy of the 
AQMP is provided as Appendix D. This air quality monitoring program has been designed 
to be protective by using a two tiered approach; real-time air monitoring, and time 
integrated sampling using US EPA approved sampling and analytical methods.  The real 
time monitoring will involve the use of hand held instrumentation deployed upwind and 
directly downwind of the work zone and at the nearest downwind location along the 
property line.  The first tier (real time monitoring) is designed to provide an early warning 
to personnel of potential air quality issues and allow for the implementation of engineered 
controls and/or modifications to work practices. The handheld instrumentation to be used 
during the real-time monitoring includes: 1) a photoionization detector (PID) for total 
volatile organic compounds (TVOCs), 2) a field gas chromatograph to measure benzene 
concentrations and 3)  a   particulate   meter  to  monitor  for  dust.  The second tier, time 
integrated, laboratory sampling, involves the deployment of stationary sampling equipment 
(i.e., Summa canisters) at the nearest property line directly downwind of the work zone(s) 
and at an upwind perimeter location.  This second tier is designed to assess and document 
perimeter air quality during these activities.  
 
The means and methods associated with each tier of sampling as well as action levels are 
described in the AQMP included in Appendix D. 
 
 



 
 

August 9, 2011– File No. 05.0043654-30 – Page 9 

4.60 SCHEDULE 
 
The proposed natural gas regulator station renovations are necessary for National Grid to 
continue to supply service to Rhode Island customers. The entire renovation project is 
expected to take approximately 4 months to complete and must be completed before the 
Fall 2011 (beginning of heating season; higher load capacities). Based on this and the 
anticipated earthwork schedule for the regulator upgrades, the proposed PCB remediation 
work will likely occur in mid/late August or early September 2011. It is expected that the 
work described herein will take approximately 2-3 days to complete. 
 
At the completion of the cleanup activities presented under this Work Plan, National Grid 
will submit a summary report documenting the cleanup and sampling activities for 
submittal to EPA and RIDEM. 
 
Attachments: Table 1 – Summary of PCB Soil Analytical Data GRSP Samples 
  Table 2 – Summary of Soil PCB Analytical Data GRS-1 to GRS-26 
  Table 3 – Summary of Concrete PCB Analytical Data 
  Table 4 – Summary of QA/QC Analytical Data 
  Figure 1 – Locus Plan 
  Figure 2 – Gas Regulator Station Aerial Image 
  Figure 3 – Gas Regulator Station Site Plan 
  Figure 4 – Gas Regulator Station Soil Sample Location Plan 
  Figure 5 – Gas Regulator Station Concrete Sampling Location Plan 
  Appendix A – Limitations 
  Appendix B – Site Photographs 
  Appendix C – Laboratory Certificates of Analysis 
  Appendix D – April 2011 Air Quality Monitoring Plan 
 
 
J:\ENV\43654-30.msk\Work\Work Plan\43654 3 Work Plan 8-9-11.docx 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLES 
  
 
 



TABLE 1
Summary of PCB Soil Analytical Data 

GRSP Samples
Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

8/5/2011
05.0043654.00

Sample No. GRSP-1 0-3 GRSP-1 9-12 GRSP-1 21-24 GRSP-1 33-36in GRSP-1 45-48in GRSP-2 0-3 GRSP-2 9-12
Sample Date: 4/6/2011 4/6/2011 4/6/2011 4/21/2011 4/21/2011 4/6/2011 4/6/2011
Sample Time: 1104050-24 1104050-25 1104050-26 1104254-01 1104254-02 1104050-13 1104050-14
ClientSample: SOLID SOLID SOLID SOLID SOLID SOLID SOLID

Method Name Analyte Units
8082 Polychlorinated Biphenyls (PCB) Aroclor 1016 mg/kg dry 10 10,000 <352 <56.8 <5.50 <0.0564 <0.0560 <0.0535 <0.0521
8082 Polychlorinated Biphenyls (PCB) Aroclor 1221 mg/kg dry 10 10,000 <352 <56.8 <5.50 <0.0564 <0.0560 <0.0535 <0.0521
8082 Polychlorinated Biphenyls (PCB) Aroclor 1232 mg/kg dry 10 10,000 <352 <56.8 <5.50 <0.0564 <0.0560 <0.0535 <0.0521
8082 Polychlorinated Biphenyls (PCB) Aroclor 1242 mg/kg dry 10 10,000 <352 <56.8 <5.50 <0.0564 <0.0560 <0.0535 <0.0521
8082 Polychlorinated Biphenyls (PCB) Aroclor 1248 mg/kg dry 10 10,000 2,540 159 63.6 0.209 0.585 1.86 0.161
8082 Polychlorinated Biphenyls (PCB) Aroclor 1254 mg/kg dry 10 10,000 <352 <56.8 <5.50 <0.0564 <0.0560 <0.0535 <0.0521
8082 Polychlorinated Biphenyls (PCB) Aroclor 1260 mg/kg dry 10 10,000 <352 <56.8 <5.50 <0.0564 0.0632 <0.0535 <0.0521
8082 Polychlorinated Biphenyls (PCB) Aroclor 1262 mg/kg dry 10 10,000 <352 <56.8 <5.50 <0.0564 <0.0560 <0.0535 <0.0521
8082 Polychlorinated Biphenyls (PCB) Aroclor 1268 mg/kg dry 10 10,000 <352 <56.8 <5.50 <0.0564 <0.0560 <0.0535 <0.0521

RIDEM 
I/C DEC 
(mg/kg)

RIDEM 
UCL  

(mg/kg)

Indicates concentrations detected in excess of cleanup criteria of 1 mg/kg
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TABLE 1
Summary of PCB Soil Analytical Data 

GRSP Samples
Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

8/5/2011
05.0043654.00

Sample No.
Sample Date:
Sample Time:
ClientSample:

Method Name Analyte Units
8082 Polychlorinated Biphenyls (PCB) Aroclor 1016 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1221 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1232 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1242 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1248 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1254 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1260 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1262 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1268 mg/kg dry 10 10,000

RIDEM 
I/C DEC 
(mg/kg)

RIDEM 
UCL  

(mg/kg)

Indicates concentrations detected in excess of cleanup criteria of 1 mg/kg

GRSP-3 0-3 GRSP-3 9-12 GRSP-4 0-3 GRSP-4 9-12 GRSP-5 0-3 GRSP-5 9-12 GRSP-9 0-3in
4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011

1104050-16 1104050-15 1104050-17 1104050-18 1104050-22 1104050-23 1104259-01
SOLID SOLID SOLID SOLID SOLID SOLID Solid

<0.0500 <0.0535 <0.0532 <0.0524 <0.0568 <0.0552 <0.0533

<0.0500 <0.0535 <0.0532 <0.0524 <0.0568 <0.0552 <0.0533

<0.0500 <0.0535 <0.0532 <0.0524 <0.0568 <0.0552 <0.0533

<0.0500 <0.0535 <0.0532 <0.0524 <0.0568 <0.0552 <0.0533

0.188 <0.0535 <0.0532 <0.0524 0.486 0.121 0.254

<0.0500 <0.0535 <0.0532 <0.0524 <0.0568 <0.0552 <0.0533

<0.0500 <0.0535 <0.0532 <0.0524 <0.0568 <0.0552 <0.0533

<0.0500 <0.0535 <0.0532 <0.0524 <0.0568 <0.0552 <0.0533

<0.0500 <0.0535 <0.0532 <0.0524 <0.0568 <0.0552 <0.0533
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TABLE 1
Summary of PCB Soil Analytical Data 

GRSP Samples
Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

8/5/2011
05.0043654.00

Sample No.
Sample Date:
Sample Time:
ClientSample:

Method Name Analyte Units
8082 Polychlorinated Biphenyls (PCB) Aroclor 1016 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1221 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1232 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1242 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1248 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1254 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1260 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1262 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1268 mg/kg dry 10 10,000

RIDEM 
I/C DEC 
(mg/kg)

RIDEM 
UCL  

(mg/kg)

Indicates concentrations detected in excess of cleanup criteria of 1 mg/kg

GRSP-9 9-12in GRSP-10 0-3in GRSP-11 9-12in GRSP-11 21-24in GRSP-12 9-12in GRSP-13 9-12in GRSP-13 21-24in
4/6/2011 4/6/2011 4/21/2011 4/21/2011 4/21/2011 4/21/2011 4/21/2011

1104259-02 1104259-03 1104254-03 1104296-01 1104254-04 1104254-05 1104296-03
Solid Solid SOLID SOLID SOLID SOLID SOLID

<0.0524 <0.0522 <0.0543 <0.0546 <0.0543 <1.09 <0.0555

<0.0524 <0.0522 <0.0543 <0.0546 <0.0543 <1.09 <0.0555

<0.0524 <0.0522 <0.0543 <0.0546 <0.0543 <1.09 <0.0555

<0.0524 <0.0522 <0.0543 <0.0546 <0.0543 <1.09 <0.0555

<0.0524 <0.0522 4.14 1.93 0.556 12.4 2.57

<0.0524 <0.0522 <0.0543 <0.0546 <0.0543 <1.09 <0.0555

<0.0524 <0.0522 0.243 0.12 0.0799 <1.09 0.199

<0.0524 <0.0522 <0.0543 <0.0546 <0.0543 <1.09 <0.0555

<0.0524 <0.0522 <0.0543 <0.0546 <0.0543 <1.09 <0.0555
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TABLE 2
Summary of Soil PCB Analytical Data

GRS-1 to GRS-26
Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

8/5/2011
05.0043654.00

Sample No. GRS-1 0-3 GRS-2 0-3 GRS-3 0-3 GRS-3 36 GRS-4 0-3 GRS-5 0-3 GRS-5 1 GRS-6 0-3
Sample Date: 4/7/2011 4/6/2011 4/6/2011 4/6/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011
Sample Time: 1104085-01 1104050-21 1104050-19 1104050-20 1104021-01 1104021-02 1104021-03 1104021-04
ClientSample: Solid Solid Solid Solid Solid Solid Solid Solid

Method Name Analyte Units
8082 Polychlorinated Biphenyls (PCB) Aroclor 1016 mg/kg dry 10 10,000 <0.0552 <0.0541 <0.0541 <0.0651 <0.0544 <0.0540 <0.0538 <0.0538
8082 Polychlorinated Biphenyls (PCB) Aroclor 1221 mg/kg dry 10 10,000 <0.0552 <0.0541 <0.0541 <0.0651 <0.0544 <0.0540 <0.0538 <0.0538
8082 Polychlorinated Biphenyls (PCB) Aroclor 1232 mg/kg dry 10 10,000 <0.0552 <0.0541 <0.0541 <0.0651 <0.0544 <0.0540 <0.0538 <0.0538
8082 Polychlorinated Biphenyls (PCB) Aroclor 1242 mg/kg dry 10 10,000 <0.0552 <0.0541 <0.0541 <0.0651 <0.0544 <0.0540 <0.0538 <0.0538
8082 Polychlorinated Biphenyls (PCB) Aroclor 1248 mg/kg dry 10 10,000 <0.0552 <0.0541 0.0713 <0.0651 <0.0544 <0.0540 <0.0538 <0.0538
8082 Polychlorinated Biphenyls (PCB) Aroclor 1254 mg/kg dry 10 10,000 <0.0552 <0.0541 <0.0541 <0.0651 <0.0544 <0.0540 <0.0538 <0.0538
8082 Polychlorinated Biphenyls (PCB) Aroclor 1260 mg/kg dry 10 10,000 <0.0552 <0.0541 <0.0541 <0.0651 <0.0544 <0.0540 <0.0538 <0.0538
8082 Polychlorinated Biphenyls (PCB) Aroclor 1262 mg/kg dry 10 10,000 <0.0552 <0.0541 <0.0541 <0.0651 <0.0544 <0.0540 <0.0538 <0.0538
8082 Polychlorinated Biphenyls (PCB) Aroclor 1268 mg/kg dry 10 10,000 <0.0552 <0.0541 <0.0541 <0.0651 <0.0544 <0.0540 <0.0538 <0.0538

Indicates concentrations detected in excess of cleanup criteria of 1 mg/kg

RIDEM 
I/C DEC 
(mg/kg)

RIDEM  
UCL  

(mg/kg)
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TABLE 2
Summary of Soil PCB Analytical Data

GRS-1 to GRS-26
Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

8/5/2011
05.0043654.00

Sample No.
Sample Date:
Sample Time:
ClientSample:

Method Name Analyte Units
8082 Polychlorinated Biphenyls (PCB) Aroclor 1016 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1221 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1232 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1242 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1248 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1254 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1260 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1262 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1268 mg/kg dry 10 10,000

Indicates concentrations detected in excess of cleanup criteria of 1 mg/kg

RIDEM 
I/C DEC 
(mg/kg)

RIDEM  
UCL  

(mg/kg)

GRS-7 0-3 GRS-8 0-3 GRS-8 9-12 GRS-8 2 GRS-9 0-3 GRS-9 2 GRS-10 0-3 GRS-11 0-3
4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011

1104021-05 1104021-06 1104021-07 1104021-08 1104021-09 1104021-10 1104021-11 1104021-12
Solid Solid Solid Solid Solid Solid Solid Solid

<0.0556 <0.0639 <0.0552 <0.0543 <0.0556 <0.0535 <0.0685 <0.0541
<0.0556 <0.0639 <0.0552 <0.0543 <0.0556 <0.0535 <0.0685 <0.0541
<0.0556 <0.0639 <0.0552 <0.0543 <0.0556 <0.0535 <0.0685 <0.0541
<0.0556 <0.0639 <0.0552 <0.0543 <0.0556 <0.0535 <0.0685 <0.0541
<0.0556 <0.0639 <0.0552 <0.0543 <0.0556 <0.0535 <0.0685 0.619
<0.0556 <0.0639 <0.0552 <0.0543 <0.0556 <0.0535 <0.0685 <0.0541
<0.0556 <0.0639 <0.0552 <0.0543 <0.0556 <0.0535 <0.0685 <0.0541
<0.0556 <0.0639 <0.0552 <0.0543 <0.0556 <0.0535 <0.0685 <0.0541
<0.0556 <0.0639 <0.0552 <0.0543 <0.0556 <0.0535 <0.0685 <0.0541
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TABLE 2
Summary of Soil PCB Analytical Data

GRS-1 to GRS-26
Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

8/5/2011
05.0043654.00

Sample No.
Sample Date:
Sample Time:
ClientSample:

Method Name Analyte Units
8082 Polychlorinated Biphenyls (PCB) Aroclor 1016 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1221 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1232 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1242 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1248 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1254 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1260 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1262 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1268 mg/kg dry 10 10,000

Indicates concentrations detected in excess of cleanup criteria of 1 mg/kg

RIDEM 
I/C DEC 
(mg/kg)

RIDEM  
UCL  

(mg/kg)

GRS-12 0-3 GRS-13 0-3 GRS-13 1 GRS-14 0-3 GRS-14 9-12 GRS-15 0-3 GRS-15 1_5 GRS-16 0-3
4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011

1104021-13 1104021-14 1104021-15 1104021-16 1104186-02 1104021-17 1104021-18 1104021-19
Solid Solid Solid Solid Solid Solid Solid Solid

<0.0553 <0.0575 <0.0552 <3.05 <0.0549 <0.0526 <0.0535 <0.0521
<0.0553 <0.0575 <0.0552 <3.05 <0.0549 <0.0526 <0.0535 <0.0521
<0.0553 <0.0575 <0.0552 <3.05 <0.0549 <0.0526 <0.0535 <0.0521
<0.0553 <0.0575 <0.0552 <3.05 <0.0549 <0.0526 <0.0535 <0.0521

0.451 0.293 0.0729 18.4 3.78 <0.0526 <0.0535 <0.0521
<0.0553 <0.0575 <0.0552 <3.05 <0.0549 <0.0526 <0.0535 <0.0521
<0.0553 <0.0575 <0.0552 <3.05 <0.0549 <0.0526 <0.0535 <0.0521
<0.0553 <0.0575 <0.0552 <3.05 <0.0549 <0.0526 <0.0535 <0.0521
<0.0553 <0.0575 <0.0552 <3.05 <0.0549 <0.0526 <0.0535 <0.0521
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TABLE 2
Summary of Soil PCB Analytical Data

GRS-1 to GRS-26
Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

8/5/2011
05.0043654.00

Sample No.
Sample Date:
Sample Time:
ClientSample:

Method Name Analyte Units
8082 Polychlorinated Biphenyls (PCB) Aroclor 1016 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1221 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1232 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1242 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1248 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1254 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1260 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1262 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1268 mg/kg dry 10 10,000

Indicates concentrations detected in excess of cleanup criteria of 1 mg/kg

RIDEM 
I/C DEC 
(mg/kg)

RIDEM  
UCL  

(mg/kg)

GRS-17 0-3 GRS-18 0-3 GRS-18 1 GRS-19 0-3 GRS-20 0-3 GRSBD040511-0-3 GRSBD040511-9-12 GRS-21 0-3
4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/6/2011

1104021-20 1104021-21 1104021-22 1104021-23 1104050-01 1104050-02 1104050-03 1104050-04
Solid Solid Solid Solid Solid Solid Solid Solid

<0.0526 <0.0532 <0.0521 <0.0535 <0.0565 <0.0526 <0.0532 <0.0546
<0.0526 <0.0532 <0.0521 <0.0535 <0.0565 <0.0526 <0.0532 <0.0546
<0.0526 <0.0532 <0.0521 <0.0535 <0.0565 <0.0526 <0.0532 <0.0546
<0.0526 <0.0532 <0.0521 <0.0535 <0.0565 <0.0526 <0.0532 <0.0546
<0.0526 <0.0532 <0.0521 <0.0535 <0.0565 <0.0526 <0.0532 <0.0546
<0.0526 <0.0532 <0.0521 <0.0535 <0.0565 <0.0526 <0.0532 <0.0546
<0.0526 <0.0532 <0.0521 <0.0535 <0.0565 <0.0526 <0.0532 <0.0546
<0.0526 <0.0532 <0.0521 <0.0535 <0.0565 <0.0526 <0.0532 <0.0546
<0.0526 <0.0532 <0.0521 <0.0535 <0.0565 <0.0526 <0.0532 <0.0546
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TABLE 2
Summary of Soil PCB Analytical Data

GRS-1 to GRS-26
Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

8/5/2011
05.0043654.00

Sample No.
Sample Date:
Sample Time:
ClientSample:

Method Name Analyte Units
8082 Polychlorinated Biphenyls (PCB) Aroclor 1016 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1221 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1232 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1242 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1248 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1254 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1260 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1262 mg/kg dry 10 10,000
8082 Polychlorinated Biphenyls (PCB) Aroclor 1268 mg/kg dry 10 10,000

Indicates concentrations detected in excess of cleanup criteria of 1 mg/kg

RIDEM 
I/C DEC 
(mg/kg)

RIDEM  
UCL  

(mg/kg)

GRS-22 0-3 GRS-23 0-3 GRS-24 0-3 GRS-25 0-3 GRS-25 1_5
GRS-BD-040611-

1_5 GRS-26
GRS-BD-040611-0-

3

4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011
1104050-05 1104050-06 1104050-07 1104050-08 1104050-09 1104050-10 1104050-11 1104050-12

Solid Solid Solid Solid Solid Solid Solid Solid

<0.0527 <0.0543 <0.0529 <0.0568 <0.0526 <0.0519 <0.0526 <0.0532
<0.0527 <0.0543 <0.0529 <0.0568 <0.0526 <0.0519 <0.0526 <0.0532
<0.0527 <0.0543 <0.0529 <0.0568 <0.0526 <0.0519 <0.0526 <0.0532
<0.0527 <0.0543 <0.0529 <0.0568 <0.0526 <0.0519 <0.0526 <0.0532
<0.0527 <0.0543 <0.0529 <0.0568 <0.0526 <0.0519 <0.0526 <0.0532
<0.0527 <0.0543 <0.0529 <0.0568 <0.0526 <0.0519 <0.0526 <0.0532
<0.0527 <0.0543 <0.0529 <0.0568 <0.0526 <0.0519 <0.0526 <0.0532
<0.0527 <0.0543 <0.0529 <0.0568 <0.0526 <0.0519 <0.0526 <0.0532
<0.0527 <0.0543 <0.0529 <0.0568 <0.0526 <0.0519 <0.0526 <0.0532
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TABLE 3
Summary of Concrete PCB Analytical Data

Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

8/5/2011
05.0043654.00

Sample No.
Sample Date:
Sample Time:
ClientSample:

Method Name Analyte Units
8082 Polychlorinated Biphenyls (PCB) Aroclor 1016 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1221 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1232 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1242 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1248 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1254 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1260 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1262 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1268 mg/kg dry

Notes:
Indicates concentrations detected in excess of 
cleanup criteria of 1 mg/kg

CS-1 CS-2 CS-3 CS-4 CS-5 CS-6 RW-1 RW-2
4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011

1104021-24 1104021-25 1104021-26 1104198-01 1104198-02 1104198-03 1104021-27 1104021-28
Concrete Concrete Concrete Concrete Concrete Concrete Concrete Concrete

<0.103 <2.09 <0.109 <0.105 <0.101 <0.100 <0.105 <0.105
<0.103 <2.09 <0.109 <0.105 <0.101 <0.100 <0.105 <0.105
<0.103 <2.09 <0.109 <0.105 <0.101 <0.100 <0.105 <0.105
<0.103 <2.09 <0.109 <0.105 <0.101 <0.100 <0.105 <0.105
0.148 16.5 10.1 <0.105 0.162 <0.100 <0.105 <0.105

<0.103 <2.09 <0.109 <0.105 <0.101 <0.100 <0.105 <0.105
<0.103 <2.09 <0.109 <0.105 <0.101 <0.100 <0.105 <0.105
<0.103 <2.09 <0.109 <0.105 <0.101 <0.100 <0.105 <0.105
<0.103 <2.09 <0.109 <0.105 <0.101 <0.100 <0.105 <0.105
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TABLE 3
Summary of Concrete PCB Analytical Data

Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

8/5/2011
05.0043654.00

Sample No.
Sample Date:
Sample Time:
ClientSample:

Method Name Analyte Units
8082 Polychlorinated Biphenyls (PCB) Aroclor 1016 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1221 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1232 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1242 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1248 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1254 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1260 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1262 mg/kg dry
8082 Polychlorinated Biphenyls (PCB) Aroclor 1268 mg/kg dry

Notes:
Indicates concentrations detected in excess of 
cleanup criteria of 1 mg/kg

RW-3 RW-4 RW-3 2in RW-3 3in RW-3A 1in RW-3B 1in RW-3C 1in
4/5/2011 4/5/2011 4/21/2011 4/21/2011 4/21/2011 4/21/2011 4/21/2011

1104021-29 1104021-30 1104254-06 1104296-03 1104254-07 1104254-08 1104254-09
Concrete Concrete Concrete Concrete Concrete Concrete Concrete

<0.104 <0.102 <0.101 <0.103 <0.100 <0.0991 <0.103
<0.104 <0.102 <0.101 <0.103 <0.100 <0.0991 <0.103
<0.104 <0.102 <0.101 <0.103 <0.100 <0.0991 <0.103
<0.104 <0.102 <0.101 <0.103 <0.100 <0.0991 <0.103

4.58 <0.102 3.71 0.273 0.19 0.566 0.673
<0.104 <0.102 <0.101 <0.103 <0.100 <0.0991 <0.103
<0.104 <0.102 0.218 <0.103 <0.100 <0.0991 <0.103
<0.104 <0.102 <0.101 <0.103 <0.100 <0.0991 <0.103
<0.104 <0.102 <0.101 <0.103 <0.100 <0.0991 <0.103

 

J:\ENV\43654.msk\WORK\Analytical\GRS Analytical\Tables\43654.30 GRS_GRSP_Concrete_Combined_TBLS 1to4.xlsx\T3 Concrete Page 2 of 2



TABLE 4
Summary of QA/QC Analytical Data

Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

8/5/2011
05.0043654.00

Sample No. GRS-20 0-3 GRSBD040511-0-3 GRSBD040511-9-12 GRS-25 1_5 GRS-BD-040611-1_5 GRS-26 GRS-BD-040611-0-3
Sample Date: 4/5/2011 4/5/2011 4/5/2011 4/6/2011 4/6/2011 4/6/2011 4/6/2011
Sample Time: 1104050-01 1104050-02 1104050-03 1104050-09 1104050-10 1104050-11 1104050-12
ClientSample: Solid Solid Solid Solid Solid Solid Solid

Method Name Analyte Units
8082 Polychlorinated Biphenyls (PCB) Aroclor 1016 mg/kg dry 10 10,000 <0.0565 <0.0526 <0.0532 <0.0526 <0.0519 <0.0526 <0.0532
8082 Polychlorinated Biphenyls (PCB) Aroclor 1221 mg/kg dry 10 10,000 <0.0565 <0.0526 <0.0532 <0.0526 <0.0519 <0.0526 <0.0532
8082 Polychlorinated Biphenyls (PCB) Aroclor 1232 mg/kg dry 10 10,000 <0.0565 <0.0526 <0.0532 <0.0526 <0.0519 <0.0526 <0.0532
8082 Polychlorinated Biphenyls (PCB) Aroclor 1242 mg/kg dry 10 10,000 <0.0565 <0.0526 <0.0532 <0.0526 <0.0519 <0.0526 <0.0532
8082 Polychlorinated Biphenyls (PCB) Aroclor 1248 mg/kg dry 10 10,000 <0.0565 <0.0526 <0.0532 <0.0526 <0.0519 <0.0526 <0.0532
8082 Polychlorinated Biphenyls (PCB) Aroclor 1254 mg/kg dry 10 10,000 <0.0565 <0.0526 <0.0532 <0.0526 <0.0519 <0.0526 <0.0532
8082 Polychlorinated Biphenyls (PCB) Aroclor 1260 mg/kg dry 10 10,000 <0.0565 <0.0526 <0.0532 <0.0526 <0.0519 <0.0526 <0.0532
8082 Polychlorinated Biphenyls (PCB) Aroclor 1262 mg/kg dry 10 10,000 <0.0565 <0.0526 <0.0532 <0.0526 <0.0519 <0.0526 <0.0532
8082 Polychlorinated Biphenyls (PCB) Aroclor 1268 mg/kg dry 10 10,000 <0.0565 <0.0526 <0.0532 <0.0526 <0.0519 <0.0526 <0.0532

Notes:
Indicates concentrations detected in excess of cleanup criteria of 1 mg/kg

RIDEM I/C 
DEC (mg/kg)

RIDEM  UCL  
(mg/kg)
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 LIMITATIONS 
 

1. This Remedial Alternative Evaluation Report has been prepared on behalf of and for the 
exclusive use of The Narragansett Electric Company d/b/a National Grid (National Grid), 
solely for documenting the evaluation completed as described herein at the Former 
Tidewater MGP and Power Plant Site ("Site") under the applicable provisions of the State of 
Rhode Island Department of Environmental Management Rules and Regulations for the 
Investigation and Remediation of Hazardous Material Releases (Remediation Regulations). 
This report and the findings contained herein shall not, in whole or in part, be disseminated 
or conveyed to any other party, nor used by any other party in whole or in part, without the 
prior written consent of GZA GeoEnvironmental, Inc.(GZA) or National Grid.  
 

2. GZA's work was performed in accordance with generally accepted practices of other 
consultants undertaking similar studies at the same time and in the same geographical area, 
and GZA observed that degree of care and skill generally exercised by other consultants 
under similar circumstances and conditions.  GZA's findings and conclusions must be 
considered not as scientific certainties, but rather as our professional opinion concerning the 
significance of the limited data gathered during the course of the study.  No other warranty, 
express or implied is made.  Specifically, GZA does not and cannot represent that the Site 
contains no hazardous material, oil, or other latent condition beyond that observed by GZA 
during the work described herein.  

 
3. The observations described in this report were made under the conditions stated therein.  

The conclusions presented in the report were based upon services performed and 
observations made by GZA.   

 
4. In the event that National Grid or others authorized to use this report obtain information on 

environmental or hazardous waste issues at the Site not contained in this report, such 
information shall be brought to GZA's attention forthwith.  GZA will evaluate such 
information and, on the basis of this evaluation, may modify the conclusions stated in this 
report. 

 
5. The conclusions and recommendations contained in this report are based in part upon the 

data obtained from environmental samples obtained from relatively widely spread 
subsurface explorations.  The nature and extent of variations between these explorations 
may not become evident until further exploration.  If variations or other latent conditions 
then appear evident, it will be necessary to reevaluate the conclusions and recommendations 
of this report. 

 
6. The generalized soil profile described in the text is intended to convey trends in subsurface 

conditions.  The boundaries between strata are approximate and idealized and have been 

developed by interpretations of widely spaced explorations and samples; actual soil 

transitions are probably more gradual.  For specific information, refer to the boring logs. 
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7. In the event this work included the collection of water level data, these readings have been 
made in the test pits, borings and/or observation wells at times and under conditions stated 
on the exploration logs.  These data have been reviewed and interpretations have been 
made in the text of this report.  However, it must be noted that fluctuations in the level of 
the groundwater may occur due to variations in rainfall and other factors different from 
those prevailing at the time measurements were made. 

 
8. The conclusions contained in this report are based in part upon various types of chemical 

data and are contingent upon their validity.  These data have been reviewed and 
interpretations made in the report.    Moreover, it should be noted that variations in the types 
and concentrations of contaminants and variations in their flow paths may occur due to 
seasonal water table fluctuations, past disposal practices, the passage of time, and other 
factors.  Should additional chemical data become available in the future, these data should 
be reviewed by GZA and the conclusions and recommendations presented herein modified 
accordingly.  

 
9. The costs on which the preliminary remediation estimates are based are limited to those 

conditions which were discovered in carrying out the assessment of subsurface impacts 
identified in this report.  Actual quantities and unit costs will vary.  While the preliminary 
estimates represent our best professional judgment in this matter, it does not represent an 
absolute worst-case remedial cost estimate.   

 
10. Governmental agencies' interpretations, requirements, and enforcement policies vary 

from district office to district office, from state to state, and between federal and state 
agencies.  In addition, statutes, rules, standards, and regulations may be legislatively 
changed and inter-agency and intra-agency policies may be changed from present 
practices.  GZA has used its experience and judgment in making assumptions as to how 
anticipated changes in enforcement policies may affect remediation costs. 

 
11. This report contains approximate cost estimates for purposes of evaluating alternative 

remedial programs.  These estimates involve approximate quantity evaluations.  A 
preliminary estimate of this nature is likely to vary substantially from Contractors' Bid 
Prices and is not to be considered the equivalent of nor as reliable as Contractors' Bid 
Prices.  Prices for similar work undertaken in the future will be subject to general and 
sometimes erratic price increases.   
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Appendix C: Site Photographs 
Gas Regulator Station

Former Tidewater Facility
Pawtucket, Rhode Island

File No. 05.0043654.30
8/5/2011

Photo 1: View looking towards south along retaining wall with metal riser pipe/valve assembly in foreground.
Area of surface soil staining along base of retaining wall (area of disturbed leaf litter adjacent to riser).
Soil samples (RB-E/SOIL-01 and GRSP-01) 

Photo 2: Photograph of metal riser pipe/valve assembly.
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Appendix C: Site Photographs 
Gas Regulator Station

Former Tidewater Facility
Pawtucket, Rhode Island

File No. 05.0043654.30
8/5/2011

Photo 3: View of GZA personnel sampling the concrete pad proximate to metal riser pipe/valve assembly. 
Note the discoloration/staining present on the concrete pad. 
Concrete sample (CS-3)

Photo 4: Photograph of GZA personnel decontaminating dedicated tools. 
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Appendix C: Site Photographs 
Gas Regulator Station

Former Tidewater Facility
Pawtucket, Rhode Island

File No. 05.0043654.30
8/5/2011

Photo 5: View looking north of retaining wall sampling proximate to metal riser pipe/valve assembly.
Concrete samples (RW-1 to RW-4)

Photo 6: Photograph of natural gas regulator buildings looking south.
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APPENDIX C 
 

LABORATORY CERTIFICATES OF ANALYSIS 
 



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Meg Kilpatrick

GZA GeoEnvironmental, Inc.

530 Broadway

Providence, RI 02909

RE:  Tidewater GH (43654.00)

ESS Laboratory Work Order Number:   1104259

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104259

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 20, 2011 for the analyses specified on the enclosed Chain of Custody 

Record. 

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures 

for the Analysis of Pollutants, 40 CFR Part 136, as amended.

These samples were originally received on hold on April 6, 2011.

Lab Number MatrixSampleName Analysis
GRSP-9 0-3in 8082Soil1104259-01 

GRSP-9 9-12in 8082Soil1104259-02 

GRSP-10 0-3in 8082Soil1104259-03 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104259

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 3 of 11

http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/svoa_i.pdf
http://www.esslaboratory.com/pdf/voa_i.pdf
http://www.esslaboratory.com/pdf/voa_s.pdf
http://www.esslaboratory.com/pdf/svoa_s.pdf
http://www.esslaboratory.com/pdf/eph_vph.pdf


Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104259

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-9 0-3in

Date Sampled:  04/06/11 14:07

ESS Laboratory Sample ID:  1104259-01

Sample Matrix:  Soil

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  20.4

Final Volume:  10

Percent Solids:   92

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - RES DEC

Limit DF Analyzed Sequence Batch
04/22/11  20:58Aroclor 1016  110 CD12122 ND (0.0533) 

04/22/11  20:58Aroclor 1221  110 CD12122 ND (0.0533) 

04/22/11  20:58Aroclor 1232  110 CD12122 ND (0.0533) 

04/22/11  20:58Aroclor 1242  110 CD12122 ND (0.0533) 

04/22/11  20:58Aroclor 1248  110 CD12122 0.254 (0.0533) 

04/22/11  20:58Aroclor 1254  110 CD12122 ND (0.0533) 

04/22/11  20:58Aroclor 1260  110 CD12122 ND (0.0533) 

04/22/11  20:58Aroclor 1262  110 CD12122 ND (0.0533) 

04/22/11  20:58Aroclor 1268  110 CD12122 ND (0.0533) 

%Recovery Qualifier Limits

30-15085 %Surrogate: Decachlorobiphenyl

30-15086 %Surrogate: Decachlorobiphenyl [2C]

30-15080 %Surrogate: Tetrachloro-m-xylene

30-15082 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104259

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-9 9-12in

Date Sampled:  04/06/11 14:08

ESS Laboratory Sample ID:  1104259-02

Sample Matrix:  Soil

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  20.3

Final Volume:  10

Percent Solids:   94

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - RES DEC

Limit DF Analyzed Sequence Batch
04/22/11  21:16Aroclor 1016  110 CD12122 ND (0.0524) 

04/22/11  21:16Aroclor 1221  110 CD12122 ND (0.0524) 

04/22/11  21:16Aroclor 1232  110 CD12122 ND (0.0524) 

04/22/11  21:16Aroclor 1242  110 CD12122 ND (0.0524) 

04/22/11  21:16Aroclor 1248  110 CD12122 ND (0.0524) 

04/22/11  21:16Aroclor 1254  110 CD12122 ND (0.0524) 

04/22/11  21:16Aroclor 1260  110 CD12122 ND (0.0524) 

04/22/11  21:16Aroclor 1262  110 CD12122 ND (0.0524) 

04/22/11  21:16Aroclor 1268  110 CD12122 ND (0.0524) 

%Recovery Qualifier Limits

30-15058 %Surrogate: Decachlorobiphenyl

30-15063 %Surrogate: Decachlorobiphenyl [2C]

30-15050 %Surrogate: Tetrachloro-m-xylene

30-15056 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104259

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-10 0-3in

Date Sampled:  04/06/11 14:18

ESS Laboratory Sample ID:  1104259-03

Sample Matrix:  Soil

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  20.6

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - RES DEC

Limit DF Analyzed Sequence Batch
04/22/11  21:35Aroclor 1016  110 CD12122 ND (0.0522) 

04/22/11  21:35Aroclor 1221  110 CD12122 ND (0.0522) 

04/22/11  21:35Aroclor 1232  110 CD12122 ND (0.0522) 

04/22/11  21:35Aroclor 1242  110 CD12122 ND (0.0522) 

04/22/11  21:35Aroclor 1248  110 CD12122 ND (0.0522) 

04/22/11  21:35Aroclor 1254  110 CD12122 ND (0.0522) 

04/22/11  21:35Aroclor 1260  110 CD12122 ND (0.0522) 

04/22/11  21:35Aroclor 1262  110 CD12122 ND (0.0522) 

04/22/11  21:35Aroclor 1268  110 CD12122 ND (0.0522) 

%Recovery Qualifier Limits

30-15083 %Surrogate: Decachlorobiphenyl

30-15079 %Surrogate: Decachlorobiphenyl [2C]

30-15077 %Surrogate: Tetrachloro-m-xylene

30-15077 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 6 of 11



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104259

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD12122 - 3540

Blank

0.0500 mg/kg wetAroclor 1016 ND

0.0500 mg/kg wetAroclor 1221 ND

0.0500 mg/kg wetAroclor 1232 ND

0.0500 mg/kg wetAroclor 1242 ND

0.0500 mg/kg wetAroclor 1248 ND

0.0500 mg/kg wetAroclor 1254 ND

0.0500 mg/kg wetAroclor 1260 ND

0.0500 mg/kg wetAroclor 1262 ND

0.0500 mg/kg wetAroclor 1268 ND

0.02500 30-150970.0242 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150960.0239 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150840.0211 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150920.0230 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0500 0.5000 40-14097mg/kg wetAroclor 1016 0.483

0.0500 0.5000 40-14096mg/kg wetAroclor 1260 0.481

0.02500 30-1501000.0251 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150980.0245 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150930.0232 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150960.0240 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0500 0.5000 5040-14094 3mg/kg wetAroclor 1016 0.470

0.0500 0.5000 5040-14095 2mg/kg wetAroclor 1260 0.473

0.02500 30-150990.0247 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150960.0241 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150860.0215 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150880.0219 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104259

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104259

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP)

A2LA Accredited: Testing Cert# 2864.01

http://www.a2la.org/scopepdf/2864-01.pdf

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/out_state.pdf

Maine Potable and Non Potable Water:  RI0002

http://www.maine.gov/dep/blwq/topic/vessel/lab_list.pdf

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424

http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301

http://www.mde.state.md.us/assets/document/WSP_labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002

http://www.nj.gov/dep/oqa/certlabs.htm

CHEMISTRY

A2LA Accredited: Testing Cert # 2864.01

Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry)

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSC ID# 1141

Lead Paint, Lead in Children's Metals Jewelry

http://www.cpsc.gov/cgi-bin/labapplist.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Meg Kilpatrick

GZA GeoEnvironmental, Inc.

530 Broadway

Providence, RI 02909

RE:  Tidewater GH (43654.30)

ESS Laboratory Work Order Number:   1104254

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 1 of 19



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 21, 2011 for the analyses specified on the enclosed Chain of Custody 

Record. 

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures 

for the Analysis of Pollutants, 40 CFR Part 136, as amended.

Lab Number MatrixSampleName Analysis
GRSP-1 33-36in 8082Soil1104254-01 

GRSP-1 45-48in 8082Soil1104254-02 

GRSP-11 9-12in 8082Soil1104254-03 

GRSP-12 9-12in 8082Soil1104254-04 

GRSP-13 9-12in 8082Soil1104254-05 

RW-3 2in 8082Solid1104254-06 

RW-3A 1in 8082Solid1104254-07 

RW-3B 1in 8082Solid1104254-08 

RW-3C 1in 8082Solid1104254-09 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

8082 Polychlorinated Biphenyls (PCB)
Surrogate recovery(ies) diluted below the MRL (SD).1104254-05

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-1 33-36in

Date Sampled:  04/21/11 09:55

ESS Laboratory Sample ID:  1104254-01

Sample Matrix:  Soil

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  19.7

Final Volume:  10

Percent Solids:   90

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/22/11  17:31Aroclor 1016  1 CD12122 ND (0.0564) 

04/22/11  17:31Aroclor 1221  1 CD12122 ND (0.0564) 

04/22/11  17:31Aroclor 1232  1 CD12122 ND (0.0564) 

04/22/11  17:31Aroclor 1242  1 CD12122 ND (0.0564) 

04/22/11  17:31Aroclor 1248  1 CD12122 0.209 (0.0564) 

04/22/11  17:31Aroclor 1254  1 CD12122 ND (0.0564) 

04/22/11  17:31Aroclor 1260  1 CD12122 ND (0.0564) 

04/22/11  17:31Aroclor 1262  1 CD12122 ND (0.0564) 

04/22/11  17:31Aroclor 1268  1 CD12122 ND (0.0564) 

%Recovery Qualifier Limits

30-15094 %Surrogate: Decachlorobiphenyl

30-15093 %Surrogate: Decachlorobiphenyl [2C]

30-15083 %Surrogate: Tetrachloro-m-xylene

30-15091 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-1 45-48in

Date Sampled:  04/21/11 10:00

ESS Laboratory Sample ID:  1104254-02

Sample Matrix:  Soil

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  20.3

Final Volume:  10

Percent Solids:   88

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/22/11  18:27Aroclor 1016  1 CD12122 ND (0.0560) 

04/22/11  18:27Aroclor 1221  1 CD12122 ND (0.0560) 

04/22/11  18:27Aroclor 1232  1 CD12122 ND (0.0560) 

04/22/11  18:27Aroclor 1242  1 CD12122 ND (0.0560) 

04/22/11  18:27Aroclor 1248  1 CD12122 0.585 (0.0560) 

04/22/11  18:27Aroclor 1254  1 CD12122 ND (0.0560) 

04/22/11  18:27Aroclor 1260  1 CD12122 0.0632 (0.0560) 

04/22/11  18:27Aroclor 1262  1 CD12122 ND (0.0560) 

04/22/11  18:27Aroclor 1268  1 CD12122 ND (0.0560) 

%Recovery Qualifier Limits

30-15090 %Surrogate: Decachlorobiphenyl

30-15091 %Surrogate: Decachlorobiphenyl [2C]

30-15081 %Surrogate: Tetrachloro-m-xylene

30-15089 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-11 9-12in

Date Sampled:  04/21/11 09:05

ESS Laboratory Sample ID:  1104254-03

Sample Matrix:  Soil

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  20

Final Volume:  10

Percent Solids:   92

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/22/11  18:46Aroclor 1016  1 CD12122 ND (0.0543) 

04/22/11  18:46Aroclor 1221  1 CD12122 ND (0.0543) 

04/22/11  18:46Aroclor 1232  1 CD12122 ND (0.0543) 

04/22/11  18:46Aroclor 1242  1 CD12122 ND (0.0543) 

04/25/11  13:43Aroclor 1248  10 CD12122 4.14 (0.543) 

04/22/11  18:46Aroclor 1254  1 CD12122 ND (0.0543) 

04/22/11  18:46Aroclor 1260  1 CD12122 0.243 (0.0543) 

04/22/11  18:46Aroclor 1262  1 CD12122 ND (0.0543) 

04/22/11  18:46Aroclor 1268  1 CD12122 ND (0.0543) 

%Recovery Qualifier Limits

30-15080 %Surrogate: Decachlorobiphenyl

30-15081 %Surrogate: Decachlorobiphenyl [2C]

30-15076 %Surrogate: Tetrachloro-m-xylene

30-15079 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-12 9-12in

Date Sampled:  04/21/11 09:39

ESS Laboratory Sample ID:  1104254-04

Sample Matrix:  Soil

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  19.8

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/22/11  19:05Aroclor 1016  1 CD12122 ND (0.0543) 

04/22/11  19:05Aroclor 1221  1 CD12122 ND (0.0543) 

04/22/11  19:05Aroclor 1232  1 CD12122 ND (0.0543) 

04/22/11  19:05Aroclor 1242  1 CD12122 ND (0.0543) 

04/22/11  19:05Aroclor 1248  1 CD12122 0.556 (0.0543) 

04/22/11  19:05Aroclor 1254  1 CD12122 ND (0.0543) 

04/22/11  19:05Aroclor 1260  1 CD12122 0.0799 (0.0543) 

04/22/11  19:05Aroclor 1262  1 CD12122 ND (0.0543) 

04/22/11  19:05Aroclor 1268  1 CD12122 ND (0.0543) 

%Recovery Qualifier Limits

30-15094 %Surrogate: Decachlorobiphenyl

30-15089 %Surrogate: Decachlorobiphenyl [2C]

30-15085 %Surrogate: Tetrachloro-m-xylene

30-15093 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-13 9-12in

Date Sampled:  04/21/11 09:22

ESS Laboratory Sample ID:  1104254-05

Sample Matrix:  Soil

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  20

Final Volume:  10

Percent Solids:   92

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/25/11  14:48Aroclor 1016  20 CD12122 ND (1.09) 

04/25/11  14:48Aroclor 1221  20 CD12122 ND (1.09) 

04/25/11  14:48Aroclor 1232  20 CD12122 ND (1.09) 

04/25/11  14:48Aroclor 1242  20 CD12122 ND (1.09) 

04/25/11  14:48Aroclor 1248  20 CD12122 12.4 (1.09) 

04/25/11  14:48Aroclor 1254  20 CD12122 ND (1.09) 

04/25/11  14:48Aroclor 1260  20 CD12122 ND (1.09) 

04/25/11  14:48Aroclor 1262  20 CD12122 ND (1.09) 

04/25/11  14:48Aroclor 1268  20 CD12122 ND (1.09) 

%Recovery Qualifier Limits

30-150 %Surrogate: Decachlorobiphenyl SD

30-150 %Surrogate: Decachlorobiphenyl [2C] SD

30-150 %Surrogate: Tetrachloro-m-xylene SD

30-150 %Surrogate: Tetrachloro-m-xylene [2C] SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  RW-3 2in

Date Sampled:  04/21/11 11:10

ESS Laboratory Sample ID:  1104254-06

Sample Matrix:  Solid

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  10.4

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/22/11  19:42Aroclor 1016  1 CD12122 ND (0.101) 

04/22/11  19:42Aroclor 1221  1 CD12122 ND (0.101) 

04/22/11  19:42Aroclor 1232  1 CD12122 ND (0.101) 

04/22/11  19:42Aroclor 1242  1 CD12122 ND (0.101) 

04/25/11  14:21Aroclor 1248  5 CD12122 3.71 (0.506) 

04/22/11  19:42Aroclor 1254  1 CD12122 ND (0.101) 

04/22/11  19:42Aroclor 1260  1 CD12122 0.218 (0.101) 

04/22/11  19:42Aroclor 1262  1 CD12122 ND (0.101) 

04/22/11  19:42Aroclor 1268  1 CD12122 ND (0.101) 

%Recovery Qualifier Limits

30-15082 %Surrogate: Decachlorobiphenyl

30-15081 %Surrogate: Decachlorobiphenyl [2C]

30-15073 %Surrogate: Tetrachloro-m-xylene

30-15076 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  RW-3A 1in

Date Sampled:  04/21/11 10:55

ESS Laboratory Sample ID:  1104254-07

Sample Matrix:  Solid

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  10.3

Final Volume:  10

Percent Solids:   97

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/22/11  20:01Aroclor 1016  1 CD12122 ND (0.100) 

04/22/11  20:01Aroclor 1221  1 CD12122 ND (0.100) 

04/22/11  20:01Aroclor 1232  1 CD12122 ND (0.100) 

04/22/11  20:01Aroclor 1242  1 CD12122 ND (0.100) 

04/22/11  20:01Aroclor 1248  1 CD12122 0.190 (0.100) 

04/22/11  20:01Aroclor 1254  1 CD12122 ND (0.100) 

04/22/11  20:01Aroclor 1260  1 CD12122 ND (0.100) 

04/22/11  20:01Aroclor 1262  1 CD12122 ND (0.100) 

04/22/11  20:01Aroclor 1268  1 CD12122 ND (0.100) 

%Recovery Qualifier Limits

30-15082 %Surrogate: Decachlorobiphenyl

30-15084 %Surrogate: Decachlorobiphenyl [2C]

30-15072 %Surrogate: Tetrachloro-m-xylene

30-15077 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  RW-3B 1in

Date Sampled:  04/21/11 10:33

ESS Laboratory Sample ID:  1104254-08

Sample Matrix:  Solid

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  10.4

Final Volume:  10

Percent Solids:   97

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/22/11  20:20Aroclor 1016  1 CD12122 ND (0.0991) 

04/22/11  20:20Aroclor 1221  1 CD12122 ND (0.0991) 

04/22/11  20:20Aroclor 1232  1 CD12122 ND (0.0991) 

04/22/11  20:20Aroclor 1242  1 CD12122 ND (0.0991) 

04/22/11  20:20Aroclor 1248  1 CD12122 0.566 (0.0991) 

04/22/11  20:20Aroclor 1254  1 CD12122 ND (0.0991) 

04/22/11  20:20Aroclor 1260  1 CD12122 ND (0.0991) 

04/22/11  20:20Aroclor 1262  1 CD12122 ND (0.0991) 

04/22/11  20:20Aroclor 1268  1 CD12122 ND (0.0991) 

%Recovery Qualifier Limits

30-15056 %Surrogate: Decachlorobiphenyl

30-15055 %Surrogate: Decachlorobiphenyl [2C]

30-15047 %Surrogate: Tetrachloro-m-xylene

30-15048 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  RW-3C 1in

Date Sampled:  04/21/11 11:25

ESS Laboratory Sample ID:  1104254-09

Sample Matrix:  Solid

Prepared:  4/21/11  18:00
Analyst:  MLInitial Volume:  10.1

Final Volume:  10

Percent Solids:   96

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/22/11  20:39Aroclor 1016  1 CD12122 ND (0.103) 

04/22/11  20:39Aroclor 1221  1 CD12122 ND (0.103) 

04/22/11  20:39Aroclor 1232  1 CD12122 ND (0.103) 

04/22/11  20:39Aroclor 1242  1 CD12122 ND (0.103) 

04/22/11  20:39Aroclor 1248  1 CD12122 0.673 (0.103) 

04/22/11  20:39Aroclor 1254  1 CD12122 ND (0.103) 

04/22/11  20:39Aroclor 1260  1 CD12122 ND (0.103) 

04/22/11  20:39Aroclor 1262  1 CD12122 ND (0.103) 

04/22/11  20:39Aroclor 1268  1 CD12122 ND (0.103) 

%Recovery Qualifier Limits

30-15078 %Surrogate: Decachlorobiphenyl

30-15077 %Surrogate: Decachlorobiphenyl [2C]

30-15067 %Surrogate: Tetrachloro-m-xylene

30-15070 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD12122 - 3540

Blank

0.0500 mg/kg wetAroclor 1016 ND

0.0500 mg/kg wetAroclor 1221 ND

0.0500 mg/kg wetAroclor 1232 ND

0.0500 mg/kg wetAroclor 1242 ND

0.0500 mg/kg wetAroclor 1248 ND

0.0500 mg/kg wetAroclor 1254 ND

0.0500 mg/kg wetAroclor 1260 ND

0.0500 mg/kg wetAroclor 1262 ND

0.0500 mg/kg wetAroclor 1268 ND

0.02500 30-150970.0242 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150960.0239 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150840.0211 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150920.0230 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0500 0.5000 40-14097mg/kg wetAroclor 1016 0.483

0.0500 0.5000 40-14096mg/kg wetAroclor 1260 0.481

0.02500 30-1501000.0251 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150980.0245 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150930.0232 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150960.0240 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0500 0.5000 5040-14094 3mg/kg wetAroclor 1016 0.470

0.0500 0.5000 5040-14095 2mg/kg wetAroclor 1260 0.473

0.02500 30-150990.0247 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150960.0241 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150860.0215 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150880.0219 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

Matrix Spike Source: 1104254-01

0.0564 0.5640 ND 40-140102mg/kg dryAroclor 1016 0.578

0.0564 0.5640 0.0356 40-14095mg/kg dryAroclor 1260 0.570

0.02820 30-150960.0271 mg/kg drySurrogate: Decachlorobiphenyl

0.02820 30-1501120.0314 mg/kg drySurrogate: Decachlorobiphenyl [2C]

0.02820 30-150920.0259 mg/kg drySurrogate: Tetrachloro-m-xylene

0.02820 30-150910.0258 mg/kg drySurrogate: Tetrachloro-m-xylene [2C]

Matrix Spike Dup Source: 1104254-01

0.0564 0.5640 ND 5040-140106 3mg/kg dryAroclor 1016 0.595

0.0564 0.5640 0.0356 5040-14095 0.06mg/kg dryAroclor 1260 0.570

0.02820 30-150980.0276 mg/kg drySurrogate: Decachlorobiphenyl

0.02820 30-150940.0266 mg/kg drySurrogate: Decachlorobiphenyl [2C]

0.02820 30-150910.0258 mg/kg drySurrogate: Tetrachloro-m-xylene
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD12122 - 3540

0.02820 30-150920.0258 mg/kg drySurrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

SD Surrogate recovery(ies) diluted below the MRL (SD).

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104254

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP)

A2LA Accredited: Testing Cert# 2864.01

http://www.a2la.org/scopepdf/2864-01.pdf

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/out_state.pdf

Maine Potable and Non Potable Water:  RI0002

http://www.maine.gov/dep/blwq/topic/vessel/lab_list.pdf

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424

http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301

http://www.mde.state.md.us/assets/document/WSP_labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002

http://www.nj.gov/dep/oqa/certlabs.htm

CHEMISTRY

A2LA Accredited: Testing Cert # 2864.01

Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry)

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSC ID# 1141

Lead Paint, Lead in Children's Metals Jewelry

http://www.cpsc.gov/cgi-bin/labapplist.aspx
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Dependability          ♦          Quality          ♦          Service

Page 16 of 19



Page 17 of 19



Page 18 of 19



Page 19 of 19



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Meg Kilpatrick

GZA GeoEnvironmental, Inc.

530 Broadway

Providence, RI 02909

RE:  Tidewater GH (43654.00)

ESS Laboratory Work Order Number:   1104198

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104198

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 15, 2011 for the analyses specified on the enclosed Chain of Custody 

Record. 

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures 

for the Analysis of Pollutants, 40 CFR Part 136, as amended.

These samples were originally received on hold on April 5, 2011.

Lab Number MatrixSampleName Analysis
CS-4 8082Solid1104198-01 

CS-5 8082Solid1104198-02 

CS-6 8082Solid1104198-03 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104198

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104198

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  CS-4

Date Sampled:  04/15/11 10:00

ESS Laboratory Sample ID:  1104198-01

Sample Matrix:  Solid

Prepared:  4/19/11  18:00
Analyst:  MLInitial Volume:  10.1

Final Volume:  10

Percent Solids:   94

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/20/11  18:01Aroclor 1016  1 CD11920 ND (0.105) 

04/20/11  18:01Aroclor 1221  1 CD11920 ND (0.105) 

04/20/11  18:01Aroclor 1232  1 CD11920 ND (0.105) 

04/20/11  18:01Aroclor 1242  1 CD11920 ND (0.105) 

04/20/11  18:01Aroclor 1248  1 CD11920 ND (0.105) 

04/20/11  18:01Aroclor 1254  1 CD11920 ND (0.105) 

04/20/11  18:01Aroclor 1260  1 CD11920 ND (0.105) 

04/20/11  18:01Aroclor 1262  1 CD11920 ND (0.105) 

04/20/11  18:01Aroclor 1268  1 CD11920 ND (0.105) 

%Recovery Qualifier Limits

30-15070 %Surrogate: Decachlorobiphenyl

30-15061 %Surrogate: Decachlorobiphenyl [2C]

30-15060 %Surrogate: Tetrachloro-m-xylene

30-15064 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104198

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  CS-5

Date Sampled:  04/15/11 09:55

ESS Laboratory Sample ID:  1104198-02

Sample Matrix:  Solid

Prepared:  4/19/11  18:00
Analyst:  MLInitial Volume:  10.5

Final Volume:  10

Percent Solids:   94

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/20/11  18:20Aroclor 1016  1 CD11920 ND (0.101) 

04/20/11  18:20Aroclor 1221  1 CD11920 ND (0.101) 

04/20/11  18:20Aroclor 1232  1 CD11920 ND (0.101) 

04/20/11  18:20Aroclor 1242  1 CD11920 ND (0.101) 

04/20/11  18:20Aroclor 1248  1 CD11920 0.162 (0.101) 

04/20/11  18:20Aroclor 1254  1 CD11920 ND (0.101) 

04/20/11  18:20Aroclor 1260  1 CD11920 ND (0.101) 

04/20/11  18:20Aroclor 1262  1 CD11920 ND (0.101) 

04/20/11  18:20Aroclor 1268  1 CD11920 ND (0.101) 

%Recovery Qualifier Limits

30-15080 %Surrogate: Decachlorobiphenyl

30-15074 %Surrogate: Decachlorobiphenyl [2C]

30-15074 %Surrogate: Tetrachloro-m-xylene

30-15077 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104198

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  CS-6

Date Sampled:  04/15/11 09:57

ESS Laboratory Sample ID:  1104198-03

Sample Matrix:  Solid

Prepared:  4/19/11  18:00
Analyst:  MLInitial Volume:  10.3

Final Volume:  10

Percent Solids:   97

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL) Limit DF Analyzed Sequence Batch
04/20/11  18:39Aroclor 1016  1 CD11920 ND (0.100) 

04/20/11  18:39Aroclor 1221  1 CD11920 ND (0.100) 

04/20/11  18:39Aroclor 1232  1 CD11920 ND (0.100) 

04/20/11  18:39Aroclor 1242  1 CD11920 ND (0.100) 

04/20/11  18:39Aroclor 1248  1 CD11920 ND (0.100) 

04/20/11  18:39Aroclor 1254  1 CD11920 ND (0.100) 

04/20/11  18:39Aroclor 1260  1 CD11920 ND (0.100) 

04/20/11  18:39Aroclor 1262  1 CD11920 ND (0.100) 

04/20/11  18:39Aroclor 1268  1 CD11920 ND (0.100) 

%Recovery Qualifier Limits

30-15083 %Surrogate: Decachlorobiphenyl

30-15081 %Surrogate: Decachlorobiphenyl [2C]

30-15075 %Surrogate: Tetrachloro-m-xylene

30-15078 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104198

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD11920 - 3540

Blank

0.0500 mg/kg wetAroclor 1016 ND

0.0500 mg/kg wetAroclor 1221 ND

0.0500 mg/kg wetAroclor 1232 ND

0.0500 mg/kg wetAroclor 1242 ND

0.0500 mg/kg wetAroclor 1248 ND

0.0500 mg/kg wetAroclor 1254 ND

0.0500 mg/kg wetAroclor 1260 ND

0.0500 mg/kg wetAroclor 1262 ND

0.0500 mg/kg wetAroclor 1268 ND

0.02500 30-150900.0225 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150860.0214 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150850.0212 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150900.0225 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0500 0.5000 40-14092mg/kg wetAroclor 1016 0.458

0.0500 0.5000 40-14096mg/kg wetAroclor 1260 0.480

0.02500 30-150940.0236 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150890.0223 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150920.0229 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150920.0231 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0500 0.5000 5040-14089 3mg/kg wetAroclor 1016 0.446

0.0500 0.5000 5040-14091 6mg/kg wetAroclor 1260 0.453

0.02500 30-150930.0231 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150880.0220 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150880.0220 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150890.0221 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104198

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104198

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP)

A2LA Accredited: Testing Cert# 2864.01

http://www.a2la.org/scopepdf/2864-01.pdf

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/out_state.pdf

Maine Potable and Non Potable Water:  RI0002

http://www.maine.gov/dep/blwq/topic/vessel/lab_list.pdf

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424

http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301

http://www.mde.state.md.us/assets/document/WSP_labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002

http://www.nj.gov/dep/oqa/certlabs.htm

CHEMISTRY

A2LA Accredited: Testing Cert # 2864.01

Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry)

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSC ID# 1141

Lead Paint, Lead in Children's Metals Jewelry

http://www.cpsc.gov/cgi-bin/labapplist.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Meg Kilpatrick

GZA GeoEnvironmental, Inc.

530 Broadway

Providence, RI 02909

RE:  Tidewater GH (43654.00)

ESS Laboratory Work Order Number:   1104186

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 13, 2011 for the analyses specified on the enclosed Chain of Custody 

Record. 

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures 

for the Analysis of Pollutants, 40 CFR Part 136, as amended.

These samples were originally received on April 5, 2011 and April 6, 2011.

Lab Number MatrixSampleName Analysis
GRS-114 0-3 8100MSoil1104186-01 

GRS-114 9-12 8082, 8100MSoil1104186-02 

GRSP-2 0-3 8100MSoil1104186-03 

GRSP-2 9-12 8100MSoil1104186-04 

GRSP-3 0-3 8100MSoil1104186-05 

GRSP-5 0-3 8100MSoil1104186-06 

GRSP-5 9-12 8100MSoil1104186-07 

GRSP-1 0-3 8100MSoil1104186-08 

GRSP-1 9-12 8100MSoil1104186-09 

GRSP-1 21-24 8100MSoil1104186-10 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

8100M Total Petroleum Hydrocarbons
Surrogate recovery(ies) diluted below the MRL (SD).1104186-05

O-Terphenyl (% @ 40-140%)

Surrogate recovery(ies) diluted below the MRL (SD).1104186-06

O-Terphenyl (% @ 40-140%)

Surrogate recovery(ies) diluted below the MRL (SD).1104186-07

O-Terphenyl (% @ 40-140%)

Surrogate recovery(ies) diluted below the MRL (SD).1104186-08

O-Terphenyl (% @ 40-140%)

Surrogate recovery(ies) diluted below the MRL (SD).1104186-09

O-Terphenyl (% @ 40-140%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-114 0-3

Date Sampled:  04/05/11 13:24

ESS Laboratory Sample ID:  1104186-01

Sample Matrix:  Soil

Prepared:  4/15/11  14:00
Analyst:  MLInitial Volume:  20.1

Final Volume:  1

Percent Solids:   81

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/20/11  18:34Total Petroleum Hydrocarbons  102500 CD11507 1720 (461) CUD0144

%Recovery Qualifier Limits

40-14074 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-114 9-12

Date Sampled:  04/05/11 13:27

ESS Laboratory Sample ID:  1104186-02

Sample Matrix:  Soil

Prepared:  4/19/11  18:00
Analyst:  MLInitial Volume:  20

Final Volume:  10

Percent Solids:   91

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/20/11  17:05Aroclor 1016  110 CD11920 ND (0.0549) 

04/20/11  17:05Aroclor 1221  110 CD11920 ND (0.0549) 

04/20/11  17:05Aroclor 1232  110 CD11920 ND (0.0549) 

04/20/11  17:05Aroclor 1242  110 CD11920 ND (0.0549) 

04/21/11  12:01Aroclor 1248  510 CD11920 3.78 (0.275) 

04/20/11  17:05Aroclor 1254  110 CD11920 ND (0.0549) 

04/20/11  17:05Aroclor 1260  110 CD11920 ND (0.0549) 

04/20/11  17:05Aroclor 1262  110 CD11920 ND (0.0549) 

04/20/11  17:05Aroclor 1268  110 CD11920 ND (0.0549) 

%Recovery Qualifier Limits

30-15078 %Surrogate: Decachlorobiphenyl

30-15076 %Surrogate: Decachlorobiphenyl [2C]

30-15075 %Surrogate: Tetrachloro-m-xylene

30-15075 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-114 9-12

Date Sampled:  04/05/11 13:27

ESS Laboratory Sample ID:  1104186-02

Sample Matrix:  Soil

Prepared:  4/15/11  14:00
Analyst:  MLInitial Volume:  20.6

Final Volume:  1

Percent Solids:   91

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/20/11  19:09Total Petroleum Hydrocarbons  102500 CD11507 1540 (400) CUD0144

%Recovery Qualifier Limits

40-140106 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-2 0-3

Date Sampled:  04/05/11 09:06

ESS Laboratory Sample ID:  1104186-03

Sample Matrix:  Soil

Prepared:  4/15/11  14:00
Analyst:  MLInitial Volume:  19.8

Final Volume:  1

Percent Solids:   93

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/20/11  19:44Total Petroleum Hydrocarbons  102500 CD11507 686 (407) CUD0144

%Recovery Qualifier Limits

40-140107 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-2 9-12

Date Sampled:  04/05/11 09:09

ESS Laboratory Sample ID:  1104186-04

Sample Matrix:  Soil

Prepared:  4/15/11  14:00
Analyst:  MLInitial Volume:  19.9

Final Volume:  1

Percent Solids:   93

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/20/11  20:18Total Petroleum Hydrocarbons  12500 CD11507 92.1 (40.5) CUD0144

%Recovery Qualifier Limits

40-140115 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-3 0-3

Date Sampled:  04/05/11 09:20

ESS Laboratory Sample ID:  1104186-05

Sample Matrix:  Soil

Prepared:  4/15/11  14:00
Analyst:  MLInitial Volume:  20.4

Final Volume:  1

Percent Solids:   98

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/20/11  20:53Total Petroleum Hydrocarbons  202500 CD11507 5770 (750) CUD0144

%Recovery Qualifier Limits

40-140 %Surrogate: O-Terphenyl SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-5 0-3

Date Sampled:  04/05/11 12:56

ESS Laboratory Sample ID:  1104186-06

Sample Matrix:  Soil

Prepared:  4/15/11  14:00
Analyst:  MLInitial Volume:  20.4

Final Volume:  1

Percent Solids:   90

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/20/11  21:28Total Petroleum Hydrocarbons  202500 CD11507 6500 (817) CUD0144

%Recovery Qualifier Limits

40-140 %Surrogate: O-Terphenyl SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-5 9-12

Date Sampled:  04/05/11 12:58

ESS Laboratory Sample ID:  1104186-07

Sample Matrix:  Soil

Prepared:  4/15/11  14:00
Analyst:  MLInitial Volume:  20.3

Final Volume:  1

Percent Solids:   93

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/20/11  22:02Total Petroleum Hydrocarbons  202500 CD11507 3390 (795) CUD0144

%Recovery Qualifier Limits

40-140 %Surrogate: O-Terphenyl SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-1 0-3

Date Sampled:  04/06/11 14:32

ESS Laboratory Sample ID:  1104186-08

Sample Matrix:  Soil

Prepared:  4/15/11  14:00
Analyst:  MLInitial Volume:  19.6

Final Volume:  5

Percent Solids:   65

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/20/11  22:37Total Petroleum Hydrocarbons  202500 CD11507 123000 (5890) CUD0144

%Recovery Qualifier Limits

40-140 %Surrogate: O-Terphenyl SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-1 9-12

Date Sampled:  04/06/11 14:35

ESS Laboratory Sample ID:  1104186-09

Sample Matrix:  Soil

Prepared:  4/15/11  14:00
Analyst:  MLInitial Volume:  20.5

Final Volume:  1

Percent Solids:   86

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/20/11  23:12Total Petroleum Hydrocarbons  202500 CD11507 6850 (851) CUD0144

%Recovery Qualifier Limits

40-140 %Surrogate: O-Terphenyl SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-1 21-24

Date Sampled:  04/06/11 14:38

ESS Laboratory Sample ID:  1104186-10

Sample Matrix:  Soil

Prepared:  4/15/11  17:25
Analyst:  IBMInitial Volume:  20.1

Final Volume:  1

Percent Solids:   89

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/18/11  20:27Total Petroleum Hydrocarbons  52500 CD11516 3370 (210) CUD0120

%Recovery Qualifier Limits

40-14092 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD11920 - 3540

Blank

0.0500 mg/kg wetAroclor 1016 ND

0.0500 mg/kg wetAroclor 1221 ND

0.0500 mg/kg wetAroclor 1232 ND

0.0500 mg/kg wetAroclor 1242 ND

0.0500 mg/kg wetAroclor 1248 ND

0.0500 mg/kg wetAroclor 1254 ND

0.0500 mg/kg wetAroclor 1260 ND

0.0500 mg/kg wetAroclor 1262 ND

0.0500 mg/kg wetAroclor 1268 ND

0.02500 30-150900.0225 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150860.0214 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150850.0212 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150900.0225 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0500 0.5000 40-14092mg/kg wetAroclor 1016 0.458

0.0500 0.5000 40-14096mg/kg wetAroclor 1260 0.480

0.02500 30-150940.0236 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150890.0223 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150920.0229 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150920.0231 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0500 0.5000 5040-14089 3mg/kg wetAroclor 1016 0.446

0.0500 0.5000 5040-14091 6mg/kg wetAroclor 1260 0.453

0.02500 30-150930.0231 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150880.0220 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150880.0220 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150890.0221 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

Matrix Spike Source: 1104186-02

0.0547 0.5467 ND 40-140106mg/kg dryAroclor 1016 0.581

0.0547 0.5467 ND 40-140108mg/kg dryAroclor 1260 0.590

0.02734 30-150750.0205 mg/kg drySurrogate: Decachlorobiphenyl

0.02734 30-150780.0212 mg/kg drySurrogate: Decachlorobiphenyl [2C]

0.02734 30-150780.0213 mg/kg drySurrogate: Tetrachloro-m-xylene

0.02734 30-150720.0198 mg/kg drySurrogate: Tetrachloro-m-xylene [2C]

Matrix Spike Dup Source: 1104186-02

0.0544 0.5440 ND 5040-140104 2mg/kg dryAroclor 1016 0.568

0.0544 0.5440 ND 5040-140109 1mg/kg dryAroclor 1260 0.595

0.02720 30-150730.0198 mg/kg drySurrogate: Decachlorobiphenyl

0.02720 30-150720.0195 mg/kg drySurrogate: Decachlorobiphenyl [2C]

0.02720 30-150780.0213 mg/kg drySurrogate: Tetrachloro-m-xylene
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD11920 - 3540

0.02720 30-150730.0198 mg/kg drySurrogate: Tetrachloro-m-xylene [2C]

8100M Total Petroleum Hydrocarbons

Batch CD11507 - 3546

Blank

0.2 mg/kg wetDecane (C10) ND

0.2 mg/kg wetDocosane (C22) ND

0.2 mg/kg wetDodecane (C12) ND

0.2 mg/kg wetEicosane (C20) ND

0.2 mg/kg wetHexacosane (C26) ND

0.2 mg/kg wetHexadecane (C16) ND

0.2 mg/kg wetNonadecane (C19) ND

0.2 mg/kg wetNonane (C9) ND

0.2 mg/kg wetOctacosane (C28) ND

0.2 mg/kg wetOctadecane (C18) ND

0.2 mg/kg wetTetracosane (C24) ND

0.2 mg/kg wetTetradecane (C14) ND

37.5 mg/kg wetTotal Petroleum Hydrocarbons ND

0.2 mg/kg wetTriacontane (C30) ND

5.000 40-140914.57 mg/kg wetSurrogate: O-Terphenyl

LCS

0.2 2.500 40-14088mg/kg wetDecane (C10) 2.2

0.2 2.500 40-140115mg/kg wetDocosane (C22) 2.9

0.2 2.500 40-140101mg/kg wetDodecane (C12) 2.5

0.2 2.500 40-140114mg/kg wetEicosane (C20) 2.9

0.2 2.500 40-140118mg/kg wetHexacosane (C26) 2.9

0.2 2.500 40-140108mg/kg wetHexadecane (C16) 2.7

0.2 2.500 40-140105mg/kg wetNonadecane (C19) 2.6

0.2 2.500 30-14073mg/kg wetNonane (C9) 1.8

0.2 2.500 40-140122mg/kg wetOctacosane (C28) 3.1

0.2 2.500 40-140110mg/kg wetOctadecane (C18) 2.8

0.2 2.500 40-140116mg/kg wetTetracosane (C24) 2.9

0.2 2.500 40-140104mg/kg wetTetradecane (C14) 2.6

37.5 35.00 40-140117mg/kg wetTotal Petroleum Hydrocarbons 41.0

0.2 2.500 40-140129mg/kg wetTriacontane (C30) 3.2

5.000 40-140894.43 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

0.2 2.500 5040-14087 1mg/kg wetDecane (C10) 2.2

0.2 2.500 5040-140117 1mg/kg wetDocosane (C22) 2.9

0.2 2.500 5040-140100 0.9mg/kg wetDodecane (C12) 2.5

0.2 2.500 5040-140115 1mg/kg wetEicosane (C20) 2.9

0.2 2.500 5040-140119 1mg/kg wetHexacosane (C26) 3.0
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8100M Total Petroleum Hydrocarbons

Batch CD11507 - 3546

0.2 2.500 5040-140109 0.7mg/kg wetHexadecane (C16) 2.7

0.2 2.500 5040-140106 0.8mg/kg wetNonadecane (C19) 2.6

0.2 2.500 5030-14072 2mg/kg wetNonane (C9) 1.8

0.2 2.500 5040-140123 1mg/kg wetOctacosane (C28) 3.1

0.2 2.500 5040-140112 1mg/kg wetOctadecane (C18) 2.8

0.2 2.500 5040-140117 1mg/kg wetTetracosane (C24) 2.9

0.2 2.500 5040-140104 0.2mg/kg wetTetradecane (C14) 2.6

37.5 35.00 5040-140118 0.4mg/kg wetTotal Petroleum Hydrocarbons 41.2

0.2 2.500 5040-140131 0.9mg/kg wetTriacontane (C30) 3.3

5.000 40-140904.51 mg/kg wetSurrogate: O-Terphenyl

Batch CD11516 - 3546

Blank

0.2 mg/kg wetDecane (C10) ND

0.2 mg/kg wetDocosane (C22) ND

0.2 mg/kg wetDodecane (C12) ND

0.2 mg/kg wetEicosane (C20) ND

0.2 mg/kg wetHexacosane (C26) ND

0.2 mg/kg wetHexadecane (C16) ND

0.2 mg/kg wetNonadecane (C19) ND

0.2 mg/kg wetNonane (C9) ND

0.2 mg/kg wetOctacosane (C28) ND

0.2 mg/kg wetOctadecane (C18) ND

0.2 mg/kg wetTetracosane (C24) ND

0.2 mg/kg wetTetradecane (C14) ND

37.5 mg/kg wetTotal Petroleum Hydrocarbons ND

0.2 mg/kg wetTriacontane (C30) ND

5.000 40-140954.74 mg/kg wetSurrogate: O-Terphenyl

LCS

0.2 2.500 40-14081mg/kg wetDecane (C10) 2.0

0.2 2.500 40-14088mg/kg wetDocosane (C22) 2.2

0.2 2.500 40-14089mg/kg wetDodecane (C12) 2.2

0.2 2.500 40-14091mg/kg wetEicosane (C20) 2.3

0.2 2.500 40-14092mg/kg wetHexacosane (C26) 2.3

0.2 2.500 40-14091mg/kg wetHexadecane (C16) 2.3

0.2 2.500 40-14090mg/kg wetNonadecane (C19) 2.3

0.2 2.500 30-14067mg/kg wetNonane (C9) 1.7

0.2 2.500 40-14093mg/kg wetOctacosane (C28) 2.3

0.2 2.500 40-14091mg/kg wetOctadecane (C18) 2.3

0.2 2.500 40-14092mg/kg wetTetracosane (C24) 2.3

0.2 2.500 40-14090mg/kg wetTetradecane (C14) 2.2

37.5 35.00 40-14084mg/kg wetTotal Petroleum Hydrocarbons 29.3

0.2 2.500 40-14095mg/kg wetTriacontane (C30) 2.4
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8100M Total Petroleum Hydrocarbons

Batch CD11516 - 3546

5.000 40-140783.88 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

0.2 2.500 5040-14092 13mg/kg wetDecane (C10) 2.3

0.2 2.500 5040-140104 16mg/kg wetDocosane (C22) 2.6

0.2 2.500 5040-140102 13mg/kg wetDodecane (C12) 2.6

0.2 2.500 5040-140107 16mg/kg wetEicosane (C20) 2.7

0.2 2.500 5040-140108 16mg/kg wetHexacosane (C26) 2.7

0.2 2.500 5040-140105 14mg/kg wetHexadecane (C16) 2.6

0.2 2.500 5040-140105 16mg/kg wetNonadecane (C19) 2.6

0.2 2.500 5030-14076 14mg/kg wetNonane (C9) 1.9

0.2 2.500 5040-140110 17mg/kg wetOctacosane (C28) 2.7

0.2 2.500 5040-140106 15mg/kg wetOctadecane (C18) 2.7

0.2 2.500 5040-140108 16mg/kg wetTetracosane (C24) 2.7

0.2 2.500 5040-140103 13mg/kg wetTetradecane (C14) 2.6

37.5 35.00 5040-14097 15mg/kg wetTotal Petroleum Hydrocarbons 34.0

0.2 2.500 5040-140113 17mg/kg wetTriacontane (C30) 2.8

5.000 40-140934.66 mg/kg wetSurrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

SD Surrogate recovery(ies) diluted below the MRL (SD).

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104186

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP)

A2LA Accredited: Testing Cert# 2864.01

http://www.a2la.org/scopepdf/2864-01.pdf

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/out_state.pdf

Maine Potable and Non Potable Water:  RI0002

http://www.maine.gov/dep/blwq/topic/vessel/lab_list.pdf

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424

http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301

http://www.mde.state.md.us/assets/document/WSP_labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002

http://www.nj.gov/dep/oqa/certlabs.htm

CHEMISTRY

A2LA Accredited: Testing Cert # 2864.01

Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry)

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSC ID# 1141

Lead Paint, Lead in Children's Metals Jewelry

http://www.cpsc.gov/cgi-bin/labapplist.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Meg Kilpatrick

GZA GeoEnvironmental, Inc.

530 Broadway

Providence, RI 02909

RE:  Tidewater GH (43654.0)

ESS Laboratory Work Order Number:   1104085

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 07, 2011 for the analyses specified on the enclosed Chain of Custody 

Record. 

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures 

for the Analysis of Pollutants, 40 CFR Part 136, as amended.

Revision 1 April 18, 2011: Client Sample ID for 1104085-01 through -02 has been revised.

Lab Number MatrixSampleName Analysis
GRS-1 0-3in 1311/6010B, 6010B, 8082Soil1104085-01 

GRS-1 3ft §, 6010B, 8100M, 8260B, 8270C, 9014Soil1104085-02 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 2 of 31



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

5035/8260B Volatile Organic Compounds / Methanol
Blank Spike recovery is above upper control limit (B+).CD11113-BS1

Bromomethane (137% @ 70-130%)

Blank Spike recovery is above upper control limit (B+).CD11113-BSD1

Bromomethane (135% @ 70-130%)

8270C Polynuclear Aromatic Hydrocarbons
Calibration required quadratic regression (Q).CUD0034-CCV1

Benzo(b)fluoranthene (101% @ 70-130%), Dibenzo(a,h)Anthracene (99% @ 70-130%), 

Indeno(1,2,3-cd)Pyrene (97% @ 70-130%)

Calibration required quadratic regression (Q).CUD0044-CCV1

Benzo(b)fluoranthene (100% @ 70-130%), Dibenzo(a,h)Anthracene (95% @ 70-130%), 

Indeno(1,2,3-cd)Pyrene (92% @ 70-130%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-1 0-3in

Date Sampled:  04/07/11 11:00

ESS Laboratory Sample ID:  1104085-01

Sample Matrix:  Soil

Percent Solids:   91 Units: mg/L

TCLP Extraction Date:  4/7/11  17:27All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/11/11  17:16Cadmium  11 JP CD10802 ND (0.0500) 

1311/6010B 5 5004/11/11  17:16Chromium  15 JP CD10802 ND (0.200) 

1311/6010B 5 5004/11/11  17:16Lead  15 JP CD10802 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-1 0-3in

Date Sampled:  04/07/11 11:00

ESS Laboratory Sample ID:  1104085-01

Sample Matrix:  Soil

Percent Solids:   91 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.04 10004/07/11  19:41Cadmium  11000 SVD CD10725 ND (0.54) 

6010B 2.04 10004/07/11  19:41Chromium  110000 SVD CD10725 6.5 (1.1) 

6010B 2.04 10004/07/11  19:41Lead  1500 SVD CD10725 48.6 (5.4) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 5 of 31



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-1 0-3in

Date Sampled:  04/07/11 11:00

ESS Laboratory Sample ID:  1104085-01

Sample Matrix:  Soil

Prepared:  4/7/11  16:00
Analyst:  IBMInitial Volume:  19.9

Final Volume:  10

Percent Solids:   91

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/08/11  10:37Aroclor 1016  110 CD10619 ND (0.0552) 

04/08/11  10:37Aroclor 1221  110 CD10619 ND (0.0552) 

04/08/11  10:37Aroclor 1232  110 CD10619 ND (0.0552) 

04/08/11  10:37Aroclor 1242  110 CD10619 ND (0.0552) 

04/08/11  10:37Aroclor 1248  110 CD10619 ND (0.0552) 

04/08/11  10:37Aroclor 1254  110 CD10619 ND (0.0552) 

04/08/11  10:37Aroclor 1260  110 CD10619 ND (0.0552) 

04/08/11  10:37Aroclor 1262  110 CD10619 ND (0.0552) 

04/08/11  10:37Aroclor 1268  110 CD10619 ND (0.0552) 

%Recovery Qualifier Limits

30-15080 %Surrogate: Decachlorobiphenyl

30-15081 %Surrogate: Decachlorobiphenyl [2C]

30-15085 %Surrogate: Tetrachloro-m-xylene

30-15090 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-1 3ft

Date Sampled:  04/07/11 11:40

ESS Laboratory Sample ID:  1104085-02

Sample Matrix:  Soil

Percent Solids:   94 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.37 10004/07/11  20:03Arsenic  17 SVD CD10725 21.4 (2.2) 

6010B 2.37 10004/07/11  20:03Lead  1500 SVD CD10725 39.5 (4.5) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-1 3ft

Date Sampled:  04/07/11 11:40

ESS Laboratory Sample ID:  1104085-02

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  26.9
Final Volume:  15

Percent Solids:   94

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

MDL Limit DF Analyzed Sequence Batch
04/11/11  13:261,1,1,2-Tetrachloroethane 0.0057  1220 CD11113 ND (0.0657) CUD0061

04/11/11  13:261,1,1-Trichloroethane 0.0058  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,1,2,2-Tetrachloroethane 0.0089  129 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,1,2-Trichloroethane 0.0082  1100 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,1-Dichloroethane 0.0053  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,1-Dichloroethene 0.0081  19.5 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,1-Dichloropropene 0.0051  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,2,3-Trichlorobenzene 0.0110  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,2,3-Trichloropropane 0.0081  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,2,4-Trichlorobenzene 0.0072  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,2,4-Trimethylbenzene 0.0063  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,2-Dibromo-3-Chloropropane 0.0657  14.1 CD11113 ND (0.197) CUD0061

04/11/11  13:261,2-Dibromoethane 0.0083  10.07 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,2-Dichlorobenzene 0.0047  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,2-Dichloroethane 0.0088  163 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,2-Dichloropropane 0.0086  184 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,3,5-Trimethylbenzene 0.0058  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,3-Dichlorobenzene 0.0041  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,3-Dichloropropane 0.0074  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,4-Dichlorobenzene 0.0087  1240 CD11113 ND (0.0329) CUD0061

04/11/11  13:261,4-Dioxane - Screen 1.10  1 CD11113 ND (3.29) CUD0061

04/11/11  13:261-Chlorohexane 0.0062  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:262,2-Dichloropropane 0.0112  1 CD11113 ND (0.0657) CUD0061

04/11/11  13:262-Butanone 0.190  110000 CD11113 ND (0.821) CUD0061

04/11/11  13:262-Chlorotoluene 0.0093  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:262-Hexanone 0.0566  1 CD11113 ND (0.329) CUD0061

04/11/11  13:264-Chlorotoluene 0.0043  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:264-Isopropyltoluene 0.0058  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:264-Methyl-2-Pentanone 0.0396  110000 CD11113 ND (0.329) CUD0061

04/11/11  13:26Acetone 0.243  110000 CD11113 ND (0.821) CUD0061

04/11/11  13:26Benzene 0.0053  1200 CD11113J 0.0204 (0.0329) CUD0061
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-1 3ft

Date Sampled:  04/07/11 11:40

ESS Laboratory Sample ID:  1104085-02

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  26.9
Final Volume:  15

Percent Solids:   94

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

MDL Limit DF Analyzed Sequence Batch
04/11/11  13:26Bromobenzene 0.0090  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Bromochloromethane 0.0106  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Bromodichloromethane 0.0045  192 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Bromoform 0.0095  1720 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Bromomethane 0.0219  12900 CD11113 ND (0.0657) CUD0061

04/11/11  13:26Carbon Disulfide 0.0049  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Carbon Tetrachloride 0.0057  144 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Chlorobenzene 0.0052  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Chloroethane 0.0219  1 CD11113 ND (0.0657) CUD0061

04/11/11  13:26Chloroform 0.0068  1940 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Chloromethane 0.0083  1 CD11113 ND (0.0657) CUD0061

04/11/11  13:26cis-1,2-Dichloroethene 0.0081  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:26cis-1,3-Dichloropropene 0.0074  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Dibromochloromethane 0.0083  168 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Dibromomethane 0.0104  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Dichlorodifluoromethane 0.0057  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Diethyl Ether 0.0083  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Di-isopropyl ether 0.0062  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Ethyl tertiary-butyl ether 0.0083  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Ethylbenzene 0.0043  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Hexachlorobutadiene 0.0110  173 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Isopropylbenzene 0.0058  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Methyl tert-Butyl Ether 0.0053  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Methylene Chloride 0.0086  1760 CD11113 ND (0.164) CUD0061

04/11/11  13:26Naphthalene 0.0086  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:26n-Butylbenzene 0.0081  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26n-Propylbenzene 0.0080  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26sec-Butylbenzene 0.0044  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Styrene 0.0043  1190 CD11113 ND (0.0329) CUD0061

04/11/11  13:26tert-Butylbenzene 0.0077  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Tertiary-amyl methyl ether 0.0047  1 CD11113 ND (0.0329) CUD0061
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-1 3ft

Date Sampled:  04/07/11 11:40

ESS Laboratory Sample ID:  1104085-02

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  26.9
Final Volume:  15

Percent Solids:   94

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

MDL Limit DF Analyzed Sequence Batch
04/11/11  13:26Tetrachloroethene 0.0110  1110 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Tetrahydrofuran 0.0848  1 CD11113 ND (0.329) CUD0061

04/11/11  13:26Toluene 0.0083  110000 CD11113J 0.0210 (0.0329) CUD0061

04/11/11  13:26trans-1,2-Dichloroethene 0.0108  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:26trans-1,3-Dichloropropene 0.0101  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Trichloroethene 0.0068  1520 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Trichlorofluoromethane 0.0087  1 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Vinyl Acetate 0.0068  1 CD11113 ND (0.164) CUD0061

04/11/11  13:26Vinyl Chloride 0.0108  13 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Xylene O 0.0063  110000 CD11113 ND (0.0329) CUD0061

04/11/11  13:26Xylene P,M 0.0127  110000 CD11113 ND (0.0657) CUD0061

04/11/11  13:26Xylenes (Total)  110000 [CALC] ND (0.0986) 

%Recovery Qualifier Limits

70-130102 %Surrogate: 1,2-Dichloroethane-d4

70-13090 %Surrogate: 4-Bromofluorobenzene

70-13098 %Surrogate: Dibromofluoromethane

70-13088 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-1 3ft

Date Sampled:  04/07/11 11:40

ESS Laboratory Sample ID:  1104085-02

Sample Matrix:  Soil

Prepared:  4/7/11  16:00
Analyst:  IBMInitial Volume:  20.1

Final Volume:  1

Percent Solids:   94

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  18:27Total Petroleum Hydrocarbons  12500 CD10614 154 (39.7) CUD0037

%Recovery Qualifier Limits

40-140115 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-1 3ft

Date Sampled:  04/07/11 11:40

ESS Laboratory Sample ID:  1104085-02

Sample Matrix:  Soil

Prepared:  4/7/11  16:00
Analyst:  IBMInitial Volume:  15

Final Volume:  0.5

Percent Solids:   94

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8270C Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/08/11  15:572-Methylnaphthalene  110000 CD10615 ND (0.354) CUD0044

04/08/11  15:57Acenaphthene  110000 CD10615 ND (0.354) CUD0044

04/08/11  15:57Acenaphthylene  110000 CD10615 ND (0.354) CUD0044

04/08/11  15:57Anthracene  110000 CD10615 ND (0.354) CUD0044

04/08/11  15:57Benzo(a)anthracene  17.8 CD10615 2.03 (0.354) CUD0044

04/08/11  15:57Benzo(a)pyrene  10.8 CD10615 1.49 (0.178) CUD0044

04/08/11  15:57Benzo(b)fluoranthene  17.8 CD10615 2.35 (0.354) CUD0044

04/08/11  15:57Benzo(g,h,i)perylene  110000 CD10615 0.474 (0.354) CUD0044

04/08/11  15:57Benzo(k)fluoranthene  178 CD10615 0.704 (0.354) CUD0044

04/08/11  15:57Chrysene  1780 CD10615 2.30 (0.178) CUD0044

04/08/11  15:57Dibenzo(a,h)Anthracene  10.8 CD10615 0.180 (0.178) CUD0044

04/08/11  15:57Fluoranthene  110000 CD10615 3.20 (0.354) CUD0044

04/08/11  15:57Fluorene  110000 CD10615 ND (0.354) CUD0044

04/08/11  15:57Indeno(1,2,3-cd)Pyrene  17.8 CD10615 0.539 (0.354) CUD0044

04/08/11  15:57Naphthalene  110000 CD10615 ND (0.354) CUD0044

04/08/11  15:57Phenanthrene  110000 CD10615 2.35 (0.354) CUD0044

04/08/11  15:57Pyrene  110000 CD10615 3.84 (0.354) CUD0044

%Recovery Qualifier Limits

30-13065 %Surrogate: 1,2-Dichlorobenzene-d4

30-13073 %Surrogate: 2-Fluorobiphenyl

30-13069 %Surrogate: Nitrobenzene-d5

30-13091 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-1 3ft

Date Sampled:  04/07/11 11:40

ESS Laboratory Sample ID:  1104085-02

Sample Matrix:  Soil

Percent Solids:   94

All methods used are in accordance with 40 CFR 136.

Classical Chemistry

Analyte Results (MRL)
RI - IC DEC

UnitsMethod Limit DF Analyst Analyzed Batch
9014 mg/kg dry04/07/11  15:46Total Cyanide  110000 KJK CD10707 ND (1.04) 

§ mg/kg04/11/11   0:00Total Organic Carbon § CD11213 5710 (100) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

1311/6000/7000 TCLP Metals

Batch CD10802 - 3005A

Blank

0.0500 mg/LCadmium ND

0.200 mg/LChromium ND

0.200 mg/LLead ND

LCS

0.0500 2.500 80-12097mg/LCadmium 2.42

0.200 5.000 80-12099mg/LChromium 4.94

0.200 5.000 80-12098mg/LLead 4.92

LCS Dup

0.0500 2.500 2080-12096 0.7mg/LCadmium 2.40

0.200 5.000 2080-12097 2mg/LChromium 4.86

0.200 5.000 2080-12098 0.06mg/LLead 4.92

3050B/6000/7000 Total Metals

Batch CD10725 - 3050B

Blank

2.5 mg/kg wetArsenic ND

0.50 mg/kg wetCadmium ND

1.0 mg/kg wetChromium ND

5.0 mg/kg wetLead ND

LCS

8.9 92.60 80-12086mg/kg wetArsenic 80.1

1.79 61.80 80-12084mg/kg wetCadmium 52.1

3.6 71.30 80-12083mg/kg wetChromium 59.0

17.9 92.40 80-12088mg/kg wetLead 81.1

LCS Dup

9.1 92.60 2080-12090 4mg/kg wetArsenic 83.7

1.83 61.80 2080-12090 7mg/kg wetCadmium 55.7

3.6 71.30 2080-12085 3mg/kg wetChromium 60.6

18.2 92.40 2080-12090 2mg/kg wetLead 83.1

5035/8260B Volatile Organic Compounds / Methanol

Batch CD11113 - 5035

Blank

0.100 mg/kg wet1,1,1,2-Tetrachloroethane ND

0.0500 mg/kg wet1,1,1-Trichloroethane ND

0.0500 mg/kg wet1,1,2,2-Tetrachloroethane ND

0.0500 mg/kg wet1,1,2-Trichloroethane ND

0.0500 mg/kg wet1,1-Dichloroethane ND

0.0500 mg/kg wet1,1-Dichloroethene ND

0.0500 mg/kg wet1,1-Dichloropropene ND

0.0500 mg/kg wet1,2,3-Trichlorobenzene ND

0.0500 mg/kg wet1,2,3-Trichloropropane ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD11113 - 5035

0.0500 mg/kg wet1,2,4-Trichlorobenzene ND

0.0500 mg/kg wet1,2,4-Trimethylbenzene ND

0.300 mg/kg wet1,2-Dibromo-3-Chloropropane ND

0.0500 mg/kg wet1,2-Dibromoethane ND

0.0500 mg/kg wet1,2-Dichlorobenzene ND

0.0500 mg/kg wet1,2-Dichloroethane ND

0.0500 mg/kg wet1,2-Dichloropropane ND

0.0500 mg/kg wet1,3,5-Trimethylbenzene ND

0.0500 mg/kg wet1,3-Dichlorobenzene ND

0.0500 mg/kg wet1,3-Dichloropropane ND

0.0500 mg/kg wet1,4-Dichlorobenzene ND

5.00 mg/kg wet1,4-Dioxane - Screen ND

0.0500 mg/kg wet1-Chlorohexane ND

0.100 mg/kg wet2,2-Dichloropropane ND

1.25 mg/kg wet2-Butanone ND

0.0500 mg/kg wet2-Chlorotoluene ND

0.500 mg/kg wet2-Hexanone ND

0.0500 mg/kg wet4-Chlorotoluene ND

0.0500 mg/kg wet4-Isopropyltoluene ND

0.500 mg/kg wet4-Methyl-2-Pentanone ND

1.25 mg/kg wetAcetone ND

0.0500 mg/kg wetBenzene ND

0.0500 mg/kg wetBromobenzene ND

0.0500 mg/kg wetBromochloromethane ND

0.0500 mg/kg wetBromodichloromethane ND

0.0500 mg/kg wetBromoform ND

0.100 mg/kg wetBromomethane ND

0.0500 mg/kg wetCarbon Disulfide ND

0.0500 mg/kg wetCarbon Tetrachloride ND

0.0500 mg/kg wetChlorobenzene ND

0.100 mg/kg wetChloroethane ND

0.0500 mg/kg wetChloroform ND

0.100 mg/kg wetChloromethane ND

0.0500 mg/kg wetcis-1,2-Dichloroethene ND

0.0500 mg/kg wetcis-1,3-Dichloropropene ND

0.0500 mg/kg wetDibromochloromethane ND

0.0500 mg/kg wetDibromomethane ND

0.0500 mg/kg wetDichlorodifluoromethane ND

0.0500 mg/kg wetDiethyl Ether ND

0.0500 mg/kg wetDi-isopropyl ether ND

0.0500 mg/kg wetEthyl tertiary-butyl ether ND

0.0500 mg/kg wetEthylbenzene ND

0.0500 mg/kg wetHexachlorobutadiene ND

0.0500 mg/kg wetIsopropylbenzene ND

0.0500 mg/kg wetMethyl tert-Butyl Ether ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD11113 - 5035

0.250 mg/kg wetMethylene Chloride ND

0.0500 mg/kg wetNaphthalene ND

0.0500 mg/kg wetn-Butylbenzene ND

0.0500 mg/kg wetn-Propylbenzene ND

0.0500 mg/kg wetsec-Butylbenzene ND

0.0500 mg/kg wetStyrene ND

0.0500 mg/kg wettert-Butylbenzene ND

0.0500 mg/kg wetTertiary-amyl methyl ether ND

0.0500 mg/kg wetTetrachloroethene ND

0.500 mg/kg wetTetrahydrofuran ND

0.0500 mg/kg wetToluene ND

0.0500 mg/kg wettrans-1,2-Dichloroethene ND

0.0500 mg/kg wettrans-1,3-Dichloropropene ND

0.0500 mg/kg wetTrichloroethene ND

0.250 mg/kg wetVinyl Acetate ND

0.0500 mg/kg wetVinyl Chloride ND

0.0500 mg/kg wetXylene O ND

0.100 mg/kg wetXylene P,M ND

2.500 70-1301012.52 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130922.29 mg/kg wetSurrogate: 4-Bromofluorobenzene

2.500 70-130992.49 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130882.20 mg/kg wetSurrogate: Toluene-d8

LCS

0.100 2.500 70-13094mg/kg wet1,1,1,2-Tetrachloroethane 2.34

0.0500 2.500 70-130104mg/kg wet1,1,1-Trichloroethane 2.60

0.0500 2.500 70-130100mg/kg wet1,1,2,2-Tetrachloroethane 2.51

0.0500 2.500 70-13093mg/kg wet1,1,2-Trichloroethane 2.33

0.0500 2.500 70-13095mg/kg wet1,1-Dichloroethane 2.37

0.0500 2.500 70-13099mg/kg wet1,1-Dichloroethene 2.47

0.0500 2.500 70-130102mg/kg wet1,1-Dichloropropene 2.56

0.0500 2.500 70-13091mg/kg wet1,2,3-Trichlorobenzene 2.28

0.0500 2.500 70-130103mg/kg wet1,2,3-Trichloropropane 2.56

0.0500 2.500 70-13096mg/kg wet1,2,4-Trichlorobenzene 2.40

0.0500 2.500 70-13095mg/kg wet1,2,4-Trimethylbenzene 2.38

0.300 2.500 70-130109mg/kg wet1,2-Dibromo-3-Chloropropane 2.73

0.0500 2.500 70-13095mg/kg wet1,2-Dibromoethane 2.39

0.0500 2.500 70-13096mg/kg wet1,2-Dichlorobenzene 2.41

0.0500 2.500 70-130116mg/kg wet1,2-Dichloroethane 2.90

0.0500 2.500 70-13093mg/kg wet1,2-Dichloropropane 2.32

0.0500 2.500 70-130100mg/kg wet1,3,5-Trimethylbenzene 2.50

0.0500 2.500 70-13097mg/kg wet1,3-Dichlorobenzene 2.42

0.0500 2.500 70-13094mg/kg wet1,3-Dichloropropane 2.34

0.0500 2.500 70-13098mg/kg wet1,4-Dichlorobenzene 2.45

5.00 50.00 44-241104mg/kg wet1,4-Dioxane - Screen 51.9

0.0500 2.500 70-13097mg/kg wet1-Chlorohexane 2.42
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD11113 - 5035

0.100 2.500 70-130108mg/kg wet2,2-Dichloropropane 2.69

1.25 12.50 70-13098mg/kg wet2-Butanone 12.3

0.0500 2.500 70-13095mg/kg wet2-Chlorotoluene 2.37

0.500 12.50 70-130104mg/kg wet2-Hexanone 13.0

0.0500 2.500 70-13098mg/kg wet4-Chlorotoluene 2.46

0.0500 2.500 70-13090mg/kg wet4-Isopropyltoluene 2.26

0.500 12.50 70-13097mg/kg wet4-Methyl-2-Pentanone 12.1

1.25 12.50 70-13092mg/kg wetAcetone 11.5

0.0500 2.500 70-13094mg/kg wetBenzene 2.36

0.0500 2.500 70-13098mg/kg wetBromobenzene 2.45

0.0500 2.500 70-13090mg/kg wetBromochloromethane 2.25

0.0500 2.500 70-130108mg/kg wetBromodichloromethane 2.69

0.0500 2.500 70-130106mg/kg wetBromoform 2.65

0.100 2.500 70-130137mg/kg wetBromomethane 3.42 B+

0.0500 2.500 70-13098mg/kg wetCarbon Disulfide 2.44

0.0500 2.500 70-130116mg/kg wetCarbon Tetrachloride 2.89

0.0500 2.500 70-13094mg/kg wetChlorobenzene 2.36

0.100 2.500 70-130123mg/kg wetChloroethane 3.07

0.0500 2.500 70-130101mg/kg wetChloroform 2.52

0.100 2.500 70-13085mg/kg wetChloromethane 2.13

0.0500 2.500 70-13097mg/kg wetcis-1,2-Dichloroethene 2.42

0.0500 2.500 70-130100mg/kg wetcis-1,3-Dichloropropene 2.51

0.0500 2.500 70-130107mg/kg wetDibromochloromethane 2.68

0.0500 2.500 70-13091mg/kg wetDibromomethane 2.28

0.0500 2.500 70-13080mg/kg wetDichlorodifluoromethane 2.00

0.0500 2.500 70-13095mg/kg wetDiethyl Ether 2.37

0.0500 2.500 70-13099mg/kg wetDi-isopropyl ether 2.46

0.0500 2.500 70-130100mg/kg wetEthyl tertiary-butyl ether 2.51

0.0500 2.500 70-13097mg/kg wetEthylbenzene 2.42

0.0500 2.500 70-130106mg/kg wetHexachlorobutadiene 2.66

0.0500 2.500 70-13081mg/kg wetIsopropylbenzene 2.03

0.0500 2.500 70-130102mg/kg wetMethyl tert-Butyl Ether 2.55

0.250 2.500 70-130103mg/kg wetMethylene Chloride 2.57

0.0500 2.500 70-13095mg/kg wetNaphthalene 2.37

0.0500 2.500 70-130106mg/kg wetn-Butylbenzene 2.65

0.0500 2.500 70-130101mg/kg wetn-Propylbenzene 2.54

0.0500 2.500 70-13096mg/kg wetsec-Butylbenzene 2.40

0.0500 2.500 70-13097mg/kg wetStyrene 2.43

0.0500 2.500 70-13097mg/kg wettert-Butylbenzene 2.42

0.0500 2.500 70-13098mg/kg wetTertiary-amyl methyl ether 2.44

0.0500 2.500 70-13090mg/kg wetTetrachloroethene 2.25

0.500 2.500 70-13099mg/kg wetTetrahydrofuran 2.47

0.0500 2.500 70-13095mg/kg wetToluene 2.39

0.0500 2.500 70-13092mg/kg wettrans-1,2-Dichloroethene 2.30

0.0500 2.500 70-13095mg/kg wettrans-1,3-Dichloropropene 2.38
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD11113 - 5035

0.0500 2.500 70-13098mg/kg wetTrichloroethene 2.44

0.250 2.500 70-130115mg/kg wetVinyl Acetate 2.87

0.0500 2.500 70-13097mg/kg wetVinyl Chloride 2.43

0.0500 2.500 70-13094mg/kg wetXylene O 2.35

0.100 5.000 70-13094mg/kg wetXylene P,M 4.72

2.500 70-1301042.59 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130932.34 mg/kg wetSurrogate: 4-Bromofluorobenzene

2.500 70-130962.40 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130892.22 mg/kg wetSurrogate: Toluene-d8

LCS Dup

0.100 2.500 2570-13097 3mg/kg wet1,1,1,2-Tetrachloroethane 2.42

0.0500 2.500 2570-130107 3mg/kg wet1,1,1-Trichloroethane 2.67

0.0500 2.500 2570-130101 0.4mg/kg wet1,1,2,2-Tetrachloroethane 2.52

0.0500 2.500 2570-13097 4mg/kg wet1,1,2-Trichloroethane 2.42

0.0500 2.500 2570-13099 4mg/kg wet1,1-Dichloroethane 2.47

0.0500 2.500 2570-130103 4mg/kg wet1,1-Dichloroethene 2.57

0.0500 2.500 2570-130105 3mg/kg wet1,1-Dichloropropene 2.63

0.0500 2.500 2570-13095 4mg/kg wet1,2,3-Trichlorobenzene 2.39

0.0500 2.500 2570-13098 5mg/kg wet1,2,3-Trichloropropane 2.45

0.0500 2.500 2570-13099 4mg/kg wet1,2,4-Trichlorobenzene 2.49

0.0500 2.500 2570-13098 3mg/kg wet1,2,4-Trimethylbenzene 2.45

0.300 2.500 2570-130106 3mg/kg wet1,2-Dibromo-3-Chloropropane 2.64

0.0500 2.500 2570-13098 3mg/kg wet1,2-Dibromoethane 2.46

0.0500 2.500 2570-13098 2mg/kg wet1,2-Dichlorobenzene 2.46

0.0500 2.500 2570-130119 2mg/kg wet1,2-Dichloroethane 2.97

0.0500 2.500 2570-13096 4mg/kg wet1,2-Dichloropropane 2.41

0.0500 2.500 2570-130103 3mg/kg wet1,3,5-Trimethylbenzene 2.57

0.0500 2.500 2570-13099 2mg/kg wet1,3-Dichlorobenzene 2.48

0.0500 2.500 2570-13097 3mg/kg wet1,3-Dichloropropane 2.42

0.0500 2.500 2570-13099 1mg/kg wet1,4-Dichlorobenzene 2.48

5.00 50.00 20044-241110 6mg/kg wet1,4-Dioxane - Screen 55.0

0.0500 2.500 2570-130101 4mg/kg wet1-Chlorohexane 2.52

0.100 2.500 2570-130111 3mg/kg wet2,2-Dichloropropane 2.78

1.25 12.50 2570-13099 1mg/kg wet2-Butanone 12.4

0.0500 2.500 2570-13098 3mg/kg wet2-Chlorotoluene 2.44

0.500 12.50 2570-130104 0.1mg/kg wet2-Hexanone 13.0

0.0500 2.500 2570-130101 2mg/kg wet4-Chlorotoluene 2.52

0.0500 2.500 2570-13093 3mg/kg wet4-Isopropyltoluene 2.32

0.500 12.50 2570-13098 0.8mg/kg wet4-Methyl-2-Pentanone 12.2

1.25 12.50 2570-13091 2mg/kg wetAcetone 11.3

0.0500 2.500 2570-13099 5mg/kg wetBenzene 2.47

0.0500 2.500 2570-130100 3mg/kg wetBromobenzene 2.51

0.0500 2.500 2570-13093 3mg/kg wetBromochloromethane 2.32

0.0500 2.500 2570-130112 4mg/kg wetBromodichloromethane 2.81

0.0500 2.500 2570-130108 2mg/kg wetBromoform 2.71
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD11113 - 5035

0.100 2.500 2570-130135 1mg/kg wetBromomethane 3.37 B+

0.0500 2.500 2570-130101 4mg/kg wetCarbon Disulfide 2.54

0.0500 2.500 2570-130120 4mg/kg wetCarbon Tetrachloride 3.01

0.0500 2.500 2570-13098 4mg/kg wetChlorobenzene 2.45

0.100 2.500 2570-130130 6mg/kg wetChloroethane 3.26

0.0500 2.500 2570-130103 2mg/kg wetChloroform 2.57

0.100 2.500 2570-13088 4mg/kg wetChloromethane 2.20

0.0500 2.500 2570-130102 5mg/kg wetcis-1,2-Dichloroethene 2.54

0.0500 2.500 2570-130103 2mg/kg wetcis-1,3-Dichloropropene 2.56

0.0500 2.500 2570-130110 3mg/kg wetDibromochloromethane 2.76

0.0500 2.500 2570-13094 3mg/kg wetDibromomethane 2.35

0.0500 2.500 2570-13083 3mg/kg wetDichlorodifluoromethane 2.07

0.0500 2.500 2570-13098 3mg/kg wetDiethyl Ether 2.45

0.0500 2.500 2570-130101 3mg/kg wetDi-isopropyl ether 2.53

0.0500 2.500 2570-130103 2mg/kg wetEthyl tertiary-butyl ether 2.57

0.0500 2.500 2570-130101 4mg/kg wetEthylbenzene 2.52

0.0500 2.500 2570-130110 3mg/kg wetHexachlorobutadiene 2.75

0.0500 2.500 2570-13083 3mg/kg wetIsopropylbenzene 2.09

0.0500 2.500 2570-130104 2mg/kg wetMethyl tert-Butyl Ether 2.59

0.250 2.500 2570-130107 4mg/kg wetMethylene Chloride 2.67

0.0500 2.500 2570-13097 2mg/kg wetNaphthalene 2.42

0.0500 2.500 2570-130109 3mg/kg wetn-Butylbenzene 2.74

0.0500 2.500 2570-130105 4mg/kg wetn-Propylbenzene 2.63

0.0500 2.500 2570-13098 3mg/kg wetsec-Butylbenzene 2.46

0.0500 2.500 2570-130102 5mg/kg wetStyrene 2.55

0.0500 2.500 2570-13099 2mg/kg wettert-Butylbenzene 2.48

0.0500 2.500 2570-130101 3mg/kg wetTertiary-amyl methyl ether 2.51

0.0500 2.500 2570-13093 3mg/kg wetTetrachloroethene 2.33

0.500 2.500 2570-13091 8mg/kg wetTetrahydrofuran 2.28

0.0500 2.500 2570-13098 3mg/kg wetToluene 2.46

0.0500 2.500 2570-13095 3mg/kg wettrans-1,2-Dichloroethene 2.38

0.0500 2.500 2570-13098 3mg/kg wettrans-1,3-Dichloropropene 2.46

0.0500 2.500 2570-130100 3mg/kg wetTrichloroethene 2.51

0.250 2.500 2570-130117 2mg/kg wetVinyl Acetate 2.92

0.0500 2.500 2570-130103 6mg/kg wetVinyl Chloride 2.58

0.0500 2.500 2570-13097 3mg/kg wetXylene O 2.42

0.100 5.000 2570-13099 5mg/kg wetXylene P,M 4.96

2.500 70-1301062.64 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130972.44 mg/kg wetSurrogate: 4-Bromofluorobenzene

2.500 70-1301002.49 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130932.32 mg/kg wetSurrogate: Toluene-d8

8082 Polychlorinated Biphenyls (PCB)

Batch CD10619 - 3540

Blank
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD10619 - 3540

0.0500 mg/kg wetAroclor 1016 ND

0.0500 mg/kg wetAroclor 1221 ND

0.0500 mg/kg wetAroclor 1232 ND

0.0500 mg/kg wetAroclor 1242 ND

0.0500 mg/kg wetAroclor 1248 ND

0.0500 mg/kg wetAroclor 1254 ND

0.0500 mg/kg wetAroclor 1260 ND

0.0500 mg/kg wetAroclor 1262 ND

0.0500 mg/kg wetAroclor 1268 ND

0.02500 30-150720.0180 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150730.0184 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150740.0185 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150770.0193 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0500 0.5000 40-14085mg/kg wetAroclor 1016 0.423

0.0500 0.5000 40-14077mg/kg wetAroclor 1260 0.384

0.02500 30-150830.0206 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150830.0208 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150840.0211 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150870.0217 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0500 0.5000 5040-14085 0.4mg/kg wetAroclor 1016 0.425

0.0500 0.5000 5040-14076 0.6mg/kg wetAroclor 1260 0.381

0.02500 30-150820.0204 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150800.0201 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150830.0207 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150840.0210 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

8100M Total Petroleum Hydrocarbons

Batch CD10614 - 3546

Blank

0.2 mg/kg wetDecane (C10) ND

0.2 mg/kg wetDocosane (C22) ND

0.2 mg/kg wetDodecane (C12) ND

0.2 mg/kg wetEicosane (C20) ND

0.2 mg/kg wetHexacosane (C26) ND

0.2 mg/kg wetHexadecane (C16) ND

0.2 mg/kg wetNonadecane (C19) ND

0.2 mg/kg wetNonane (C9) ND

0.2 mg/kg wetOctacosane (C28) ND

0.2 mg/kg wetOctadecane (C18) ND

0.2 mg/kg wetTetracosane (C24) ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8100M Total Petroleum Hydrocarbons

Batch CD10614 - 3546

0.2 mg/kg wetTetradecane (C14) ND

37.5 mg/kg wetTotal Petroleum Hydrocarbons ND

0.2 mg/kg wetTriacontane (C30) ND

5.000 40-140914.54 mg/kg wetSurrogate: O-Terphenyl

LCS

0.2 2.500 40-14080mg/kg wetDecane (C10) 2.0

0.2 2.500 40-140106mg/kg wetDocosane (C22) 2.7

0.2 2.500 40-14096mg/kg wetDodecane (C12) 2.4

0.2 2.500 40-140107mg/kg wetEicosane (C20) 2.7

0.2 2.500 40-140103mg/kg wetHexacosane (C26) 2.6

0.2 2.500 40-140101mg/kg wetHexadecane (C16) 2.5

0.2 2.500 40-14097mg/kg wetNonadecane (C19) 2.4

0.2 2.500 30-14067mg/kg wetNonane (C9) 1.7

0.2 2.500 40-14097mg/kg wetOctacosane (C28) 2.4

0.2 2.500 40-140103mg/kg wetOctadecane (C18) 2.6

0.2 2.500 40-140106mg/kg wetTetracosane (C24) 2.6

0.2 2.500 40-14099mg/kg wetTetradecane (C14) 2.5

37.5 35.00 40-140103mg/kg wetTotal Petroleum Hydrocarbons 36.1

0.2 2.500 40-14079mg/kg wetTriacontane (C30) 2.0

5.000 40-140924.58 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

0.2 2.500 5040-14079 2mg/kg wetDecane (C10) 2.0

0.2 2.500 5040-140105 0.7mg/kg wetDocosane (C22) 2.6

0.2 2.500 5040-14095 2mg/kg wetDodecane (C12) 2.4

0.2 2.500 5040-140106 0.2mg/kg wetEicosane (C20) 2.7

0.2 2.500 5040-140102 2mg/kg wetHexacosane (C26) 2.5

0.2 2.500 5040-140100 1mg/kg wetHexadecane (C16) 2.5

0.2 2.500 5040-14098 0.2mg/kg wetNonadecane (C19) 2.4

0.2 2.500 5030-14065 2mg/kg wetNonane (C9) 1.6

0.2 2.500 5040-14095 2mg/kg wetOctacosane (C28) 2.4

0.2 2.500 5040-140103 0.5mg/kg wetOctadecane (C18) 2.6

0.2 2.500 5040-140104 1mg/kg wetTetracosane (C24) 2.6

0.2 2.500 5040-14098 1mg/kg wetTetradecane (C14) 2.4

37.5 35.00 5040-140102 1mg/kg wetTotal Petroleum Hydrocarbons 35.7

0.2 2.500 5040-14078 1mg/kg wetTriacontane (C30) 2.0

5.000 40-140914.54 mg/kg wetSurrogate: O-Terphenyl

8270C Polynuclear Aromatic Hydrocarbons

Batch CD10615 - 3546

Blank

0.333 mg/kg wet2-Methylnaphthalene ND

0.333 mg/kg wetAcenaphthene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8270C Polynuclear Aromatic Hydrocarbons

Batch CD10615 - 3546

0.333 mg/kg wetAcenaphthylene ND

0.333 mg/kg wetAnthracene ND

0.333 mg/kg wetBenzo(a)anthracene ND

0.167 mg/kg wetBenzo(a)pyrene ND

0.333 mg/kg wetBenzo(b)fluoranthene ND

0.333 mg/kg wetBenzo(g,h,i)perylene ND

0.333 mg/kg wetBenzo(k)fluoranthene ND

0.167 mg/kg wetChrysene ND

0.167 mg/kg wetDibenzo(a,h)Anthracene ND

0.333 mg/kg wetFluoranthene ND

0.333 mg/kg wetFluorene ND

0.333 mg/kg wetIndeno(1,2,3-cd)Pyrene ND

0.333 mg/kg wetNaphthalene ND

0.333 mg/kg wetPhenanthrene ND

0.333 mg/kg wetPyrene ND

3.333 30-130792.64 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

3.333 30-130832.77 mg/kg wetSurrogate: 2-Fluorobiphenyl

3.333 30-130742.47 mg/kg wetSurrogate: Nitrobenzene-d5

3.333 30-1301063.52 mg/kg wetSurrogate: p-Terphenyl-d14

LCS

0.333 3.333 40-14081mg/kg wet2-Methylnaphthalene 2.71

0.333 3.333 40-140102mg/kg wetAcenaphthene 3.39

0.333 3.333 40-14084mg/kg wetAcenaphthylene 2.79

0.333 3.333 40-140117mg/kg wetAnthracene 3.90

0.333 3.333 40-140116mg/kg wetBenzo(a)anthracene 3.88

0.167 3.333 40-140119mg/kg wetBenzo(a)pyrene 3.98

0.333 3.333 40-140119mg/kg wetBenzo(b)fluoranthene 3.96

0.333 3.333 40-140115mg/kg wetBenzo(g,h,i)perylene 3.82

0.333 3.333 40-140117mg/kg wetBenzo(k)fluoranthene 3.90

0.167 3.333 40-140120mg/kg wetChrysene 4.02

0.167 3.333 40-140111mg/kg wetDibenzo(a,h)Anthracene 3.69

0.333 3.333 40-140102mg/kg wetFluoranthene 3.40

0.333 3.333 40-140113mg/kg wetFluorene 3.77

0.333 3.333 40-140110mg/kg wetIndeno(1,2,3-cd)Pyrene 3.66

0.333 3.333 40-14077mg/kg wetNaphthalene 2.58

0.333 3.333 40-140118mg/kg wetPhenanthrene 3.92

0.333 3.333 40-140118mg/kg wetPyrene 3.95

3.333 30-130702.32 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

3.333 30-130722.40 mg/kg wetSurrogate: 2-Fluorobiphenyl

3.333 30-130642.12 mg/kg wetSurrogate: Nitrobenzene-d5

3.333 30-130903.00 mg/kg wetSurrogate: p-Terphenyl-d14

LCS Dup

0.333 3.333 3040-14080 2mg/kg wet2-Methylnaphthalene 2.65

0.333 3.333 3040-140100 2mg/kg wetAcenaphthene 3.32

0.333 3.333 3040-14082 2mg/kg wetAcenaphthylene 2.72
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8270C Polynuclear Aromatic Hydrocarbons

Batch CD10615 - 3546

0.333 3.333 3040-140118 1mg/kg wetAnthracene 3.94

0.333 3.333 3040-140118 1mg/kg wetBenzo(a)anthracene 3.93

0.167 3.333 3040-140124 4mg/kg wetBenzo(a)pyrene 4.13

0.333 3.333 3040-140124 4mg/kg wetBenzo(b)fluoranthene 4.12

0.333 3.333 3040-140114 0.9mg/kg wetBenzo(g,h,i)perylene 3.79

0.333 3.333 3040-140113 4mg/kg wetBenzo(k)fluoranthene 3.75

0.167 3.333 3040-140122 0.9mg/kg wetChrysene 4.05

0.167 3.333 3040-140108 3mg/kg wetDibenzo(a,h)Anthracene 3.59

0.333 3.333 3040-140103 1mg/kg wetFluoranthene 3.44

0.333 3.333 3040-140108 5mg/kg wetFluorene 3.59

0.333 3.333 3040-140110 0.2mg/kg wetIndeno(1,2,3-cd)Pyrene 3.65

0.333 3.333 3040-14079 2mg/kg wetNaphthalene 2.64

0.333 3.333 3040-140119 2mg/kg wetPhenanthrene 3.98

0.333 3.333 3040-140117 0.9mg/kg wetPyrene 3.91

3.333 30-130682.27 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

3.333 30-130742.46 mg/kg wetSurrogate: 2-Fluorobiphenyl

3.333 30-130662.20 mg/kg wetSurrogate: Nitrobenzene-d5

3.333 30-130892.98 mg/kg wetSurrogate: p-Terphenyl-d14

Classical Chemistry

Batch CD10707 - TCN Prep

Blank

1.00 mg/kg wetTotal Cyanide ND

LCS

1.00 5.015 90-110100mg/kg wetTotal Cyanide 5.02

LCS

1.00 20.06 90-110101mg/kg wetTotal Cyanide 20.2

LCS Dup

1.00 20.06 2090-11099 2mg/kg wetTotal Cyanide 19.8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

Q Calibration required quadratic regression (Q).

J Reported between MDL and MRL; Estimated value.

D Diluted.

B+ Blank Spike recovery is above upper control limit (B+).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104085

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP)

A2LA Accredited: Testing Cert# 2864.01

http://www.a2la.org/scopepdf/2864-01.pdf

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/out_state.pdf

Maine Potable and Non Potable Water:  RI0002

http://www.maine.gov/dep/blwq/topic/vessel/lab_list.pdf

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424

http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301

http://www.mde.state.md.us/assets/document/WSP_labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002

http://www.nj.gov/dep/oqa/certlabs.htm

CHEMISTRY

A2LA Accredited: Testing Cert # 2864.01

Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry)

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSC ID# 1141

Lead Paint, Lead in Children's Metals Jewelry

http://www.cpsc.gov/cgi-bin/labapplist.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Meg Kilpatrick

GZA GeoEnvironmental, Inc.

530 Broadway

Providence, RI 02909

RE:  Tidewater GH (43654.00)

ESS Laboratory Work Order Number:   1104050

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 06, 2011 for the analyses specified on the enclosed Chain of Custody 

Record. 

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures 

for the Analysis of Pollutants, 40 CFR Part 136, as amended.

Revision 1 April 18, 2011: Client Sample IDs for 1104050-01, -04 through -10, -12 through -14, and -16 through -26 

have been revised.

Lab Number MatrixSampleName Analysis
GRS-20 0-3in 1311/6010B, 6010B, 8082Soil1104050-01 

GRSBD040511-0-3 1311/6010B, 6010B, 8082Soil1104050-02 

GRSBD040511-9-12 1311/6010B, 6010B, 8082Soil1104050-03 

GRS-21 0-3in 1311/6010B, 6010B, 8082Soil1104050-04 

GRS-22 0-3in 1311/6010B, 6010B, 8082Soil1104050-05 

GRS-23 0-3in 1311/6010B, 6010B, 8082Soil1104050-06 

GRS-24 0-3in 1311/6010B, 6010B, 8082Soil1104050-07 

GRS-25 0-3in 1311/6010B, 6010B, 8082Soil1104050-08 

GRS-25 1.5ft §, 8082, 8100M, 8260B, 8270CSoil1104050-09 

GRS-BD-040611-1.5ft §, 8082, 8100M, 8260B, 8270CSoil1104050-10 

GRS-26 1311/6010B, 6010B, 8082Soil1104050-11 

GRS-BD-040611-0-3in 1311/6010B, 6010B, 8082Soil1104050-12 

GRSP-2 0-3in 8082Soil1104050-13 

GRSP-2 9-12in 8082Soil1104050-14 

GRSP-3 9-12 8082Soil1104050-15 

GRSP-3 0-3in 8082Soil1104050-16 

GRSP-4 0-3in 8082Soil1104050-17 

GRSP-4 9-12in 8082Soil1104050-18 

GRS-3 0-3in 1311/6010B, 6010B, 8082Soil1104050-19 

GRS-3 36in §, 6010B, 8082, 8100M, 8260B, 8270C, 9014Soil1104050-20 

GRS-2 0-3in 1311/6010B, 6010B, 8082Soil1104050-21 

GRSP-5 0-3in 8082Soil1104050-22 

GRSP-5 9-12in 8082Soil1104050-23 

GRSP-1 0-3in 8082Soil1104050-24 

GRSP-1 9-12in 8082Soil1104050-25 

GRSP-1 21-24in 8082Soil1104050-26 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

3050B/6000/7000 Total Metals
Matrix Spike recovery is below lower control limit (M-).CD10616-MS1

Lead (45% @ 75-125%)

5035/8260B Volatile Organic Compounds / Methanol
Surrogate recovery(ies) above upper control limit (S+).1104050-20

1,2-Dichloroethane-d4 (133% @ 70-130%), Dibromofluoromethane (131% @ 70-130%)

Blank Spike recovery is above upper control limit (B+).CD10608-BS1

Bromomethane (138% @ 70-130%), Chloroethane (131% @ 70-130%)

Blank Spike recovery is above upper control limit (B+).CD10608-BSD1

Bromomethane (134% @ 70-130%)

Continuing Calibration recovery is above upper control limit (C+).CUD0029-CCV1

Chloroethane (137% @ 70-130%)

8082 Polychlorinated Biphenyls (PCB)
Surrogate recovery(ies) below lower control limit (S-).1104050-19

Decachlorobiphenyl [2C] (26% @ 30-150%)

Surrogate recovery(ies) diluted below the MRL (SD).1104050-24

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

Surrogate recovery(ies) diluted below the MRL (SD).1104050-25

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

Surrogate recovery(ies) diluted below the MRL (SD).1104050-26

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

8100M Total Petroleum Hydrocarbons
Due to high target values, matrix spike compound(s) is masked (MT).CD10614-MS1

Total Petroleum Hydrocarbons (541% @ 40-140%)

Matrix Spike recovery is below lower control limit (M-).CD10614-MS1

Octadecane (C18) (-63% @ 40-140%), Tetracosane (C24) (16% @ 40-140%)

Due to high target values, matrix spike compound(s) is masked (MT).CD10614-MSD1

Total Petroleum Hydrocarbons (446% @ 40-140%)

Matrix Spike recovery is above upper control limit (M+).CD10614-MSD1

Docosane (C22) (169% @ 40-140%), Eicosane (C20) (166% @ 40-140%), Octadecane (C18) (327% @ 

40-140%)

Relative percent difference for duplicate is outside of criteria (D+).CD10614-MSD1

Eicosane (C20) (60%), Octadecane (C18) (89%)

8270C Polynuclear Aromatic Hydrocarbons
Elevated Method Reporting Limits due to sample matrix (EL).1104050-20

Majority of matrix spike compounds are outside of criteria due to matrix interferences (MM).CD10615-MS1

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 3 of 100

http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf


Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Majority of matrix spike compounds are outside of criteria due to matrix interferences (MM).CD10615-MSD1

Calibration required quadratic regression (Q).CUD0034-CCV1

Benzo(b)fluoranthene (101% @ 70-130%), Dibenzo(a,h)Anthracene (99% @ 70-130%), 

Indeno(1,2,3-cd)Pyrene (97% @ 70-130%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 4 of 100

http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/du.pdf
http://www.esslaboratory.com/pdf/svoa_i.pdf
http://www.esslaboratory.com/pdf/voa_i.pdf
http://www.esslaboratory.com/pdf/voa_s.pdf
http://www.esslaboratory.com/pdf/svoa_s.pdf
http://www.esslaboratory.com/pdf/eph_vph.pdf


Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-20 0-3in

Date Sampled:  04/05/11 14:50

ESS Laboratory Sample ID:  1104050-01

Sample Matrix:  Soil

Percent Solids:   88 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  17:30Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  17:30Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  17:30Lead  15 SVD CD10704 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-20 0-3in

Date Sampled:  04/05/11 14:50

ESS Laboratory Sample ID:  1104050-01

Sample Matrix:  Soil

Percent Solids:   88 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.21 10004/06/11  19:59Cadmium  11000 SVD CD10616 ND (0.52) 

6010B 2.21 10004/06/11  19:59Chromium  110000 SVD CD10616 7.7 (1.0) 

6010B 2.21 10004/06/11  19:59Lead  1500 SVD CD10616 36.1 (5.1) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-20 0-3in

Date Sampled:  04/05/11 14:50

ESS Laboratory Sample ID:  1104050-01

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.1

Final Volume:  10

Percent Solids:   88

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  10:05Aroclor 1016  110 CD10520 ND (0.0565) 

04/07/11  10:05Aroclor 1221  110 CD10520 ND (0.0565) 

04/07/11  10:05Aroclor 1232  110 CD10520 ND (0.0565) 

04/07/11  10:05Aroclor 1242  110 CD10520 ND (0.0565) 

04/07/11  10:05Aroclor 1248  110 CD10520 ND (0.0565) 

04/07/11  10:05Aroclor 1254  110 CD10520 ND (0.0565) 

04/07/11  10:05Aroclor 1260  110 CD10520 ND (0.0565) 

04/07/11  10:05Aroclor 1262  110 CD10520 ND (0.0565) 

04/07/11  10:05Aroclor 1268  110 CD10520 ND (0.0565) 

%Recovery Qualifier Limits

30-15085 %Surrogate: Decachlorobiphenyl

30-15083 %Surrogate: Decachlorobiphenyl [2C]

30-15082 %Surrogate: Tetrachloro-m-xylene

30-15089 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSBD040511-0-3

Date Sampled:  04/05/11 12:00

ESS Laboratory Sample ID:  1104050-02

Sample Matrix:  Soil

Percent Solids:   95 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  17:34Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  17:34Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  17:34Lead  15 SVD CD10704 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSBD040511-0-3

Date Sampled:  04/05/11 12:00

ESS Laboratory Sample ID:  1104050-02

Sample Matrix:  Soil

Percent Solids:   95 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.33 10004/06/11  20:04Cadmium  11000 SVD CD10616 ND (0.45) 

6010B 2.33 10004/06/11  20:04Chromium  110000 SVD CD10616 7.1 (0.9) 

6010B 2.33 10004/06/11  20:04Lead  1500 SVD CD10616 25.3 (4.5) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSBD040511-0-3

Date Sampled:  04/05/11 12:00

ESS Laboratory Sample ID:  1104050-02

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  10:26Aroclor 1016  110 CD10520 ND (0.0526) 

04/07/11  10:26Aroclor 1221  110 CD10520 ND (0.0526) 

04/07/11  10:26Aroclor 1232  110 CD10520 ND (0.0526) 

04/07/11  10:26Aroclor 1242  110 CD10520 ND (0.0526) 

04/07/11  10:26Aroclor 1248  110 CD10520 ND (0.0526) 

04/07/11  10:26Aroclor 1254  110 CD10520 ND (0.0526) 

04/07/11  10:26Aroclor 1260  110 CD10520 ND (0.0526) 

04/07/11  10:26Aroclor 1262  110 CD10520 ND (0.0526) 

04/07/11  10:26Aroclor 1268  110 CD10520 ND (0.0526) 

%Recovery Qualifier Limits

30-15083 %Surrogate: Decachlorobiphenyl

30-15083 %Surrogate: Decachlorobiphenyl [2C]

30-15082 %Surrogate: Tetrachloro-m-xylene

30-15089 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSBD040511-9-12

Date Sampled:  04/05/11 12:05

ESS Laboratory Sample ID:  1104050-03

Sample Matrix:  Soil

Percent Solids:   94 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  17:46Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  17:46Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  17:46Lead  15 SVD CD10704 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSBD040511-9-12

Date Sampled:  04/05/11 12:05

ESS Laboratory Sample ID:  1104050-03

Sample Matrix:  Soil

Percent Solids:   94 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.18 10004/06/11  20:09Cadmium  11000 SVD CD10616 ND (0.49) 

6010B 2.18 10004/06/11  20:09Chromium  110000 SVD CD10616 4.5 (1.0) 

6010B 2.18 10004/06/11  20:09Lead  1500 SVD CD10616 18.2 (4.9) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSBD040511-9-12

Date Sampled:  04/05/11 12:05

ESS Laboratory Sample ID:  1104050-03

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   94

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  10:43Aroclor 1016  110 CD10520 ND (0.0532) 

04/07/11  10:43Aroclor 1221  110 CD10520 ND (0.0532) 

04/07/11  10:43Aroclor 1232  110 CD10520 ND (0.0532) 

04/07/11  10:43Aroclor 1242  110 CD10520 ND (0.0532) 

04/07/11  10:43Aroclor 1248  110 CD10520 ND (0.0532) 

04/07/11  10:43Aroclor 1254  110 CD10520 ND (0.0532) 

04/07/11  10:43Aroclor 1260  110 CD10520 ND (0.0532) 

04/07/11  10:43Aroclor 1262  110 CD10520 ND (0.0532) 

04/07/11  10:43Aroclor 1268  110 CD10520 ND (0.0532) 

%Recovery Qualifier Limits

30-15080 %Surrogate: Decachlorobiphenyl

30-15081 %Surrogate: Decachlorobiphenyl [2C]

30-15080 %Surrogate: Tetrachloro-m-xylene

30-15087 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-21 0-3in

Date Sampled:  04/06/11 07:35

ESS Laboratory Sample ID:  1104050-04

Sample Matrix:  Soil

Percent Solids:   92 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  17:50Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  17:50Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  17:50Lead  15 SVD CD10704 ND (0.200) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-21 0-3in

Date Sampled:  04/06/11 07:35

ESS Laboratory Sample ID:  1104050-04

Sample Matrix:  Soil

Percent Solids:   92 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.08 10004/06/11  20:13Cadmium  11000 SVD CD10616 ND (0.53) 

6010B 2.08 10004/06/11  20:13Chromium  110000 SVD CD10616 6.0 (1.0) 

6010B 2.08 10004/06/11  20:13Lead  1500 SVD CD10616 54.0 (5.2) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-21 0-3in

Date Sampled:  04/06/11 07:35

ESS Laboratory Sample ID:  1104050-04

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  19.9

Final Volume:  10

Percent Solids:   92

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  11:02Aroclor 1016  110 CD10520 ND (0.0546) 

04/07/11  11:02Aroclor 1221  110 CD10520 ND (0.0546) 

04/07/11  11:02Aroclor 1232  110 CD10520 ND (0.0546) 

04/07/11  11:02Aroclor 1242  110 CD10520 ND (0.0546) 

04/07/11  11:02Aroclor 1248  110 CD10520 ND (0.0546) 

04/07/11  11:02Aroclor 1254  110 CD10520 ND (0.0546) 

04/07/11  11:02Aroclor 1260  110 CD10520 ND (0.0546) 

04/07/11  11:02Aroclor 1262  110 CD10520 ND (0.0546) 

04/07/11  11:02Aroclor 1268  110 CD10520 ND (0.0546) 

%Recovery Qualifier Limits

30-15057 %Surrogate: Decachlorobiphenyl

30-15057 %Surrogate: Decachlorobiphenyl [2C]

30-15061 %Surrogate: Tetrachloro-m-xylene

30-15061 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-22 0-3in

Date Sampled:  04/06/11 07:52

ESS Laboratory Sample ID:  1104050-05

Sample Matrix:  Soil

Percent Solids:   94 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  17:59Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  17:59Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  17:59Lead  15 SVD CD10704 ND (0.200) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-22 0-3in

Date Sampled:  04/06/11 07:52

ESS Laboratory Sample ID:  1104050-05

Sample Matrix:  Soil

Percent Solids:   94 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.64 10004/06/11  20:18Cadmium  11000 SVD CD10616 ND (0.40) 

6010B 2.64 10004/06/11  20:18Chromium  110000 SVD CD10616 4.8 (0.8) 

6010B 2.64 10004/06/11  20:18Lead  1500 SVD CD10616 30.5 (4.0) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-22 0-3in

Date Sampled:  04/06/11 07:52

ESS Laboratory Sample ID:  1104050-05

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.2

Final Volume:  10

Percent Solids:   94

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  11:21Aroclor 1016  110 CD10520 ND (0.0527) 

04/07/11  11:21Aroclor 1221  110 CD10520 ND (0.0527) 

04/07/11  11:21Aroclor 1232  110 CD10520 ND (0.0527) 

04/07/11  11:21Aroclor 1242  110 CD10520 ND (0.0527) 

04/07/11  11:21Aroclor 1248  110 CD10520 ND (0.0527) 

04/07/11  11:21Aroclor 1254  110 CD10520 ND (0.0527) 

04/07/11  11:21Aroclor 1260  110 CD10520 ND (0.0527) 

04/07/11  11:21Aroclor 1262  110 CD10520 ND (0.0527) 

04/07/11  11:21Aroclor 1268  110 CD10520 ND (0.0527) 

%Recovery Qualifier Limits

30-15077 %Surrogate: Decachlorobiphenyl

30-15075 %Surrogate: Decachlorobiphenyl [2C]

30-15075 %Surrogate: Tetrachloro-m-xylene

30-15081 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-23 0-3in

Date Sampled:  04/06/11 08:00

ESS Laboratory Sample ID:  1104050-06

Sample Matrix:  Soil

Percent Solids:   92 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  18:03Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  18:03Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  18:03Lead  15 SVD CD10704 ND (0.200) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-23 0-3in

Date Sampled:  04/06/11 08:00

ESS Laboratory Sample ID:  1104050-06

Sample Matrix:  Soil

Percent Solids:   92 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.31 10004/06/11  20:23Cadmium  11000 SVD CD10616 ND (0.47) 

6010B 2.31 10004/06/11  20:23Chromium  110000 SVD CD10616 12.4 (0.9) 

6010B 2.31 10004/06/11  20:23Lead  1500 SVD CD10616 74.6 (4.7) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 21 of 100



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-23 0-3in

Date Sampled:  04/06/11 08:00

ESS Laboratory Sample ID:  1104050-06

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   92

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  11:40Aroclor 1016  110 CD10520 ND (0.0543) 

04/07/11  11:40Aroclor 1221  110 CD10520 ND (0.0543) 

04/07/11  11:40Aroclor 1232  110 CD10520 ND (0.0543) 

04/07/11  11:40Aroclor 1242  110 CD10520 ND (0.0543) 

04/07/11  11:40Aroclor 1248  110 CD10520 ND (0.0543) 

04/07/11  11:40Aroclor 1254  110 CD10520 ND (0.0543) 

04/07/11  11:40Aroclor 1260  110 CD10520 ND (0.0543) 

04/07/11  11:40Aroclor 1262  110 CD10520 ND (0.0543) 

04/07/11  11:40Aroclor 1268  110 CD10520 ND (0.0543) 

%Recovery Qualifier Limits

30-15079 %Surrogate: Decachlorobiphenyl

30-15081 %Surrogate: Decachlorobiphenyl [2C]

30-15075 %Surrogate: Tetrachloro-m-xylene

30-15084 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-24 0-3in

Date Sampled:  04/06/11 08:08

ESS Laboratory Sample ID:  1104050-07

Sample Matrix:  Soil

Percent Solids:   94 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  18:07Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  18:07Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  18:07Lead  15 SVD CD10704 ND (0.200) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-24 0-3in

Date Sampled:  04/06/11 08:08

ESS Laboratory Sample ID:  1104050-07

Sample Matrix:  Soil

Percent Solids:   94 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.04 10004/06/11  20:27Cadmium  11000 SVD CD10616 ND (0.52) 

6010B 2.04 10004/06/11  20:27Chromium  110000 SVD CD10616 4.5 (1.0) 

6010B 2.04 10004/06/11  20:27Lead  1500 SVD CD10616 29.0 (5.2) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-24 0-3in

Date Sampled:  04/06/11 08:08

ESS Laboratory Sample ID:  1104050-07

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.1

Final Volume:  10

Percent Solids:   94

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  11:59Aroclor 1016  110 CD10520 ND (0.0529) 

04/07/11  11:59Aroclor 1221  110 CD10520 ND (0.0529) 

04/07/11  11:59Aroclor 1232  110 CD10520 ND (0.0529) 

04/07/11  11:59Aroclor 1242  110 CD10520 ND (0.0529) 

04/07/11  11:59Aroclor 1248  110 CD10520 ND (0.0529) 

04/07/11  11:59Aroclor 1254  110 CD10520 ND (0.0529) 

04/07/11  11:59Aroclor 1260  110 CD10520 ND (0.0529) 

04/07/11  11:59Aroclor 1262  110 CD10520 ND (0.0529) 

04/07/11  11:59Aroclor 1268  110 CD10520 ND (0.0529) 

%Recovery Qualifier Limits

30-15084 %Surrogate: Decachlorobiphenyl

30-15080 %Surrogate: Decachlorobiphenyl [2C]

30-15079 %Surrogate: Tetrachloro-m-xylene

30-15087 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-25 0-3in

Date Sampled:  04/06/11 08:15

ESS Laboratory Sample ID:  1104050-08

Sample Matrix:  Soil

Percent Solids:   88 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  18:11Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  18:11Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  18:11Lead  15 SVD CD10704 ND (0.200) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-25 0-3in

Date Sampled:  04/06/11 08:15

ESS Laboratory Sample ID:  1104050-08

Sample Matrix:  Soil

Percent Solids:   88 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.18 10004/06/11  20:40Cadmium  11000 SVD CD10616 ND (0.52) 

6010B 2.18 10004/06/11  20:40Chromium  110000 SVD CD10616 6.8 (1.0) 

6010B 2.18 10004/06/11  20:40Lead  1500 SVD CD10616 37.2 (5.2) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-25 0-3in

Date Sampled:  04/06/11 08:15

ESS Laboratory Sample ID:  1104050-08

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   88

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  12:17Aroclor 1016  110 CD10520 ND (0.0568) 

04/07/11  12:17Aroclor 1221  110 CD10520 ND (0.0568) 

04/07/11  12:17Aroclor 1232  110 CD10520 ND (0.0568) 

04/07/11  12:17Aroclor 1242  110 CD10520 ND (0.0568) 

04/07/11  12:17Aroclor 1248  110 CD10520 ND (0.0568) 

04/07/11  12:17Aroclor 1254  110 CD10520 ND (0.0568) 

04/07/11  12:17Aroclor 1260  110 CD10520 ND (0.0568) 

04/07/11  12:17Aroclor 1262  110 CD10520 ND (0.0568) 

04/07/11  12:17Aroclor 1268  110 CD10520 ND (0.0568) 

%Recovery Qualifier Limits

30-15082 %Surrogate: Decachlorobiphenyl

30-15084 %Surrogate: Decachlorobiphenyl [2C]

30-15080 %Surrogate: Tetrachloro-m-xylene

30-15088 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-25 1.5ft

Date Sampled:  04/06/11 08:20

ESS Laboratory Sample ID:  1104050-09

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  32.4
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  17:471,1,1,2-Tetrachloroethane  1220 CD10608 ND (0.0540) CUD0029

04/06/11  17:471,1,1-Trichloroethane  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,1,2,2-Tetrachloroethane  129 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,1,2-Trichloroethane  1100 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,1-Dichloroethane  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,1-Dichloroethene  19.5 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,1-Dichloropropene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,2,3-Trichlorobenzene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,2,3-Trichloropropane  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,2,4-Trichlorobenzene  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,2,4-Trimethylbenzene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,2-Dibromo-3-Chloropropane  14.1 CD10608 ND (0.162) CUD0029

04/06/11  17:471,2-Dibromoethane  10.07 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,2-Dichlorobenzene  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,2-Dichloroethane  163 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,2-Dichloropropane  184 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,3,5-Trimethylbenzene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,3-Dichlorobenzene  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,3-Dichloropropane  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,4-Dichlorobenzene  1240 CD10608 ND (0.0270) CUD0029

04/06/11  17:471,4-Dioxane - Screen  1 CD10608 ND (2.70) CUD0029

04/06/11  17:471-Chlorohexane  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:472,2-Dichloropropane  1 CD10608 ND (0.0540) CUD0029

04/06/11  17:472-Butanone  110000 CD10608 ND (0.675) CUD0029

04/06/11  17:472-Chlorotoluene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:472-Hexanone  1 CD10608 ND (0.270) CUD0029

04/06/11  17:474-Chlorotoluene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:474-Isopropyltoluene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:474-Methyl-2-Pentanone  110000 CD10608 ND (0.270) CUD0029

04/06/11  17:47Acetone  110000 CD10608 ND (0.675) CUD0029

04/06/11  17:47Benzene  1200 CD10608 ND (0.0270) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-25 1.5ft

Date Sampled:  04/06/11 08:20

ESS Laboratory Sample ID:  1104050-09

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  32.4
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  17:47Bromobenzene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Bromochloromethane  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Bromodichloromethane  192 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Bromoform  1720 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Bromomethane  12900 CD10608 ND (0.0540) CUD0029

04/06/11  17:47Carbon Disulfide  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Carbon Tetrachloride  144 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Chlorobenzene  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Chloroethane  1 CD10608 ND (0.0540) CUD0029

04/06/11  17:47Chloroform  1940 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Chloromethane  1 CD10608 ND (0.0540) CUD0029

04/06/11  17:47cis-1,2-Dichloroethene  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:47cis-1,3-Dichloropropene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Dibromochloromethane  168 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Dibromomethane  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Dichlorodifluoromethane  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Diethyl Ether  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Di-isopropyl ether  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Ethyl tertiary-butyl ether  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Ethylbenzene  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Hexachlorobutadiene  173 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Isopropylbenzene  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Methyl tert-Butyl Ether  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Methylene Chloride  1760 CD10608 ND (0.135) CUD0029

04/06/11  17:47Naphthalene  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:47n-Butylbenzene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47n-Propylbenzene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47sec-Butylbenzene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Styrene  1190 CD10608 ND (0.0270) CUD0029

04/06/11  17:47tert-Butylbenzene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Tertiary-amyl methyl ether  1 CD10608 ND (0.0270) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-25 1.5ft

Date Sampled:  04/06/11 08:20

ESS Laboratory Sample ID:  1104050-09

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  32.4
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  17:47Tetrachloroethene  1110 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Tetrahydrofuran  1 CD10608 ND (0.270) CUD0029

04/06/11  17:47Toluene  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:47trans-1,2-Dichloroethene  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:47trans-1,3-Dichloropropene  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Trichloroethene  1520 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Trichlorofluoromethane  1 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Vinyl Acetate  1 CD10608 ND (0.135) CUD0029

04/06/11  17:47Vinyl Chloride  13 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Xylene O  110000 CD10608 ND (0.0270) CUD0029

04/06/11  17:47Xylene P,M  110000 CD10608 ND (0.0540) CUD0029

04/06/11  17:47Xylenes (Total)  110000 [CALC] ND (0.0810) 

%Recovery Qualifier Limits

70-130110 %Surrogate: 1,2-Dichloroethane-d4

70-130106 %Surrogate: 4-Bromofluorobenzene

70-130110 %Surrogate: Dibromofluoromethane

70-130101 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-25 1.5ft

Date Sampled:  04/06/11 08:20

ESS Laboratory Sample ID:  1104050-09

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  12:36Aroclor 1016  110 CD10520 ND (0.0526) 

04/07/11  12:36Aroclor 1221  110 CD10520 ND (0.0526) 

04/07/11  12:36Aroclor 1232  110 CD10520 ND (0.0526) 

04/07/11  12:36Aroclor 1242  110 CD10520 ND (0.0526) 

04/07/11  12:36Aroclor 1248  110 CD10520 ND (0.0526) 

04/07/11  12:36Aroclor 1254  110 CD10520 ND (0.0526) 

04/07/11  12:36Aroclor 1260  110 CD10520 ND (0.0526) 

04/07/11  12:36Aroclor 1262  110 CD10520 ND (0.0526) 

04/07/11  12:36Aroclor 1268  110 CD10520 ND (0.0526) 

%Recovery Qualifier Limits

30-15090 %Surrogate: Decachlorobiphenyl

30-15088 %Surrogate: Decachlorobiphenyl [2C]

30-15086 %Surrogate: Tetrachloro-m-xylene

30-15096 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-25 1.5ft

Date Sampled:  04/06/11 08:20

ESS Laboratory Sample ID:  1104050-09

Sample Matrix:  Soil

Prepared:  4/6/11  18:30
Analyst:  IBMInitial Volume:  19.8

Final Volume:  1

Percent Solids:   95

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  12:29Total Petroleum Hydrocarbons  12500 CD10614 ND (39.9) CUD0037

%Recovery Qualifier Limits

40-140100 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-25 1.5ft

Date Sampled:  04/06/11 08:20

ESS Laboratory Sample ID:  1104050-09

Sample Matrix:  Soil

Prepared:  4/6/11  18:30
Analyst:  IBMInitial Volume:  15

Final Volume:  0.5

Percent Solids:   95

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8270C Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  12:552-Methylnaphthalene  110000 CD10615 ND (0.351) CUD0034

04/07/11  12:55Acenaphthene  110000 CD10615 ND (0.351) CUD0034

04/07/11  12:55Acenaphthylene  110000 CD10615 ND (0.351) CUD0034

04/07/11  12:55Anthracene  110000 CD10615 ND (0.351) CUD0034

04/07/11  12:55Benzo(a)anthracene  17.8 CD10615 ND (0.351) CUD0034

04/07/11  12:55Benzo(a)pyrene  10.8 CD10615 ND (0.176) CUD0034

04/07/11  12:55Benzo(b)fluoranthene  17.8 CD10615 ND (0.351) CUD0034

04/07/11  12:55Benzo(g,h,i)perylene  110000 CD10615 ND (0.351) CUD0034

04/07/11  12:55Benzo(k)fluoranthene  178 CD10615 ND (0.351) CUD0034

04/07/11  12:55Chrysene  1780 CD10615 ND (0.176) CUD0034

04/07/11  12:55Dibenzo(a,h)Anthracene  10.8 CD10615 ND (0.176) CUD0034

04/07/11  12:55Fluoranthene  110000 CD10615 ND (0.351) CUD0034

04/07/11  12:55Fluorene  110000 CD10615 ND (0.351) CUD0034

04/07/11  12:55Indeno(1,2,3-cd)Pyrene  17.8 CD10615 ND (0.351) CUD0034

04/07/11  12:55Naphthalene  110000 CD10615 ND (0.351) CUD0034

04/07/11  12:55Phenanthrene  110000 CD10615 ND (0.351) CUD0034

04/07/11  12:55Pyrene  110000 CD10615 ND (0.351) CUD0034

%Recovery Qualifier Limits

30-13066 %Surrogate: 1,2-Dichlorobenzene-d4

30-13071 %Surrogate: 2-Fluorobiphenyl

30-13063 %Surrogate: Nitrobenzene-d5

30-13089 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-25 1.5ft

Date Sampled:  04/06/11 08:20

ESS Laboratory Sample ID:  1104050-09

Sample Matrix:  Soil

Percent Solids:   95

All methods used are in accordance with 40 CFR 136.

Classical Chemistry

Analyte Results (MRL)
RI - IC DEC

UnitsMethod Limit DF Analyst Analyzed Batch
§ mg/kg04/11/11   0:00Total Organic Carbon § CD11220 1200 (100) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-BD-040611-1.5ft

Date Sampled:  04/06/11 08:25

ESS Laboratory Sample ID:  1104050-10

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  28.3
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  18:161,1,1,2-Tetrachloroethane  1220 CD10608 ND (0.0611) CUD0029

04/06/11  18:161,1,1-Trichloroethane  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,1,2,2-Tetrachloroethane  129 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,1,2-Trichloroethane  1100 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,1-Dichloroethane  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,1-Dichloroethene  19.5 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,1-Dichloropropene  1 CD10608 0.306 (0.0305) CUD0029

04/06/11  18:161,2,3-Trichlorobenzene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,2,3-Trichloropropane  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,2,4-Trichlorobenzene  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,2,4-Trimethylbenzene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,2-Dibromo-3-Chloropropane  14.1 CD10608 ND (0.183) CUD0029

04/06/11  18:161,2-Dibromoethane  10.07 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,2-Dichlorobenzene  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,2-Dichloroethane  163 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,2-Dichloropropane  184 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,3,5-Trimethylbenzene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,3-Dichlorobenzene  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,3-Dichloropropane  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,4-Dichlorobenzene  1240 CD10608 ND (0.0305) CUD0029

04/06/11  18:161,4-Dioxane - Screen  1 CD10608 ND (3.05) CUD0029

04/06/11  18:161-Chlorohexane  1 CD10608 0.0403 (0.0305) CUD0029

04/06/11  18:162,2-Dichloropropane  1 CD10608 ND (0.0611) CUD0029

04/06/11  18:162-Butanone  110000 CD10608 ND (0.763) CUD0029

04/06/11  18:162-Chlorotoluene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:162-Hexanone  1 CD10608 0.411 (0.305) CUD0029

04/06/11  18:164-Chlorotoluene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:164-Isopropyltoluene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:164-Methyl-2-Pentanone  110000 CD10608 ND (0.305) CUD0029

04/06/11  18:16Acetone  110000 CD10608 ND (0.763) CUD0029

04/06/11  18:16Benzene  1200 CD10608 ND (0.0305) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-BD-040611-1.5ft

Date Sampled:  04/06/11 08:25

ESS Laboratory Sample ID:  1104050-10

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  28.3
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  18:16Bromobenzene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Bromochloromethane  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Bromodichloromethane  192 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Bromoform  1720 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Bromomethane  12900 CD10608 ND (0.0611) CUD0029

04/06/11  18:16Carbon Disulfide  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Carbon Tetrachloride  144 CD10608 0.259 (0.0305) CUD0029

04/06/11  18:16Chlorobenzene  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Chloroethane  1 CD10608 ND (0.0611) CUD0029

04/06/11  18:16Chloroform  1940 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Chloromethane  1 CD10608 0.0965 (0.0611) CUD0029

04/06/11  18:16cis-1,2-Dichloroethene  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:16cis-1,3-Dichloropropene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Dibromochloromethane  168 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Dibromomethane  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Dichlorodifluoromethane  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Diethyl Ether  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Di-isopropyl ether  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Ethyl tertiary-butyl ether  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Ethylbenzene  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Hexachlorobutadiene  173 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Isopropylbenzene  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Methyl tert-Butyl Ether  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Methylene Chloride  1760 CD10608 ND (0.153) CUD0029

04/06/11  18:16Naphthalene  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:16n-Butylbenzene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16n-Propylbenzene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16sec-Butylbenzene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Styrene  1190 CD10608 ND (0.0305) CUD0029

04/06/11  18:16tert-Butylbenzene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Tertiary-amyl methyl ether  1 CD10608 ND (0.0305) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-BD-040611-1.5ft

Date Sampled:  04/06/11 08:25

ESS Laboratory Sample ID:  1104050-10

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  28.3
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  18:16Tetrachloroethene  1110 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Tetrahydrofuran  1 CD10608 ND (0.305) CUD0029

04/06/11  18:16Toluene  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:16trans-1,2-Dichloroethene  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:16trans-1,3-Dichloropropene  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Trichloroethene  1520 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Trichlorofluoromethane  1 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Vinyl Acetate  1 CD10608 ND (0.153) CUD0029

04/06/11  18:16Vinyl Chloride  13 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Xylene O  110000 CD10608 ND (0.0305) CUD0029

04/06/11  18:16Xylene P,M  110000 CD10608 ND (0.0611) CUD0029

04/06/11  18:16Xylenes (Total)  110000 [CALC] ND (0.0916) 

%Recovery Qualifier Limits

70-130104 %Surrogate: 1,2-Dichloroethane-d4

70-13096 %Surrogate: 4-Bromofluorobenzene

70-130103 %Surrogate: Dibromofluoromethane

70-13093 %Surrogate: Toluene-d8

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 38 of 100



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-BD-040611-1.5ft

Date Sampled:  04/06/11 08:25

ESS Laboratory Sample ID:  1104050-10

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.3

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  12:55Aroclor 1016  110 CD10520 ND (0.0519) 

04/07/11  12:55Aroclor 1221  110 CD10520 ND (0.0519) 

04/07/11  12:55Aroclor 1232  110 CD10520 ND (0.0519) 

04/07/11  12:55Aroclor 1242  110 CD10520 ND (0.0519) 

04/07/11  12:55Aroclor 1248  110 CD10520 ND (0.0519) 

04/07/11  12:55Aroclor 1254  110 CD10520 ND (0.0519) 

04/07/11  12:55Aroclor 1260  110 CD10520 ND (0.0519) 

04/07/11  12:55Aroclor 1262  110 CD10520 ND (0.0519) 

04/07/11  12:55Aroclor 1268  110 CD10520 ND (0.0519) 

%Recovery Qualifier Limits

30-15090 %Surrogate: Decachlorobiphenyl

30-15090 %Surrogate: Decachlorobiphenyl [2C]

30-15084 %Surrogate: Tetrachloro-m-xylene

30-15092 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-BD-040611-1.5ft

Date Sampled:  04/06/11 08:25

ESS Laboratory Sample ID:  1104050-10

Sample Matrix:  Soil

Prepared:  4/6/11  18:30
Analyst:  IBMInitial Volume:  20.1

Final Volume:  1

Percent Solids:   95

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  13:04Total Petroleum Hydrocarbons  12500 CD10614 ND (39.3) CUD0037

%Recovery Qualifier Limits

40-14092 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-BD-040611-1.5ft

Date Sampled:  04/06/11 08:25

ESS Laboratory Sample ID:  1104050-10

Sample Matrix:  Soil

Prepared:  4/6/11  18:30
Analyst:  IBMInitial Volume:  15.1

Final Volume:  0.5

Percent Solids:   95

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8270C Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  13:252-Methylnaphthalene  110000 CD10615 ND (0.348) CUD0034

04/07/11  13:25Acenaphthene  110000 CD10615 ND (0.348) CUD0034

04/07/11  13:25Acenaphthylene  110000 CD10615 ND (0.348) CUD0034

04/07/11  13:25Anthracene  110000 CD10615 ND (0.348) CUD0034

04/07/11  13:25Benzo(a)anthracene  17.8 CD10615 0.954 (0.348) CUD0034

04/07/11  13:25Benzo(a)pyrene  10.8 CD10615 0.863 (0.175) CUD0034

04/07/11  13:25Benzo(b)fluoranthene  17.8 CD10615 1.27 (0.348) CUD0034

04/07/11  13:25Benzo(g,h,i)perylene  110000 CD10615 0.540 (0.348) CUD0034

04/07/11  13:25Benzo(k)fluoranthene  178 CD10615 0.442 (0.348) CUD0034

04/07/11  13:25Chrysene  1780 CD10615 1.14 (0.175) CUD0034

04/07/11  13:25Dibenzo(a,h)Anthracene  10.8 CD10615 ND (0.175) CUD0034

04/07/11  13:25Fluoranthene  110000 CD10615 2.49 (0.348) CUD0034

04/07/11  13:25Fluorene  110000 CD10615 ND (0.348) CUD0034

04/07/11  13:25Indeno(1,2,3-cd)Pyrene  17.8 CD10615 0.587 (0.348) CUD0034

04/07/11  13:25Naphthalene  110000 CD10615 ND (0.348) CUD0034

04/07/11  13:25Phenanthrene  110000 CD10615 2.28 (0.348) CUD0034

04/07/11  13:25Pyrene  110000 CD10615 2.15 (0.348) CUD0034

%Recovery Qualifier Limits

30-13066 %Surrogate: 1,2-Dichlorobenzene-d4

30-13072 %Surrogate: 2-Fluorobiphenyl

30-13063 %Surrogate: Nitrobenzene-d5

30-13094 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-BD-040611-1.5ft

Date Sampled:  04/06/11 08:25

ESS Laboratory Sample ID:  1104050-10

Sample Matrix:  Soil

Percent Solids:   95

All methods used are in accordance with 40 CFR 136.

Classical Chemistry

Analyte Results (MRL)
RI - IC DEC

UnitsMethod Limit DF Analyst Analyzed Batch
§ mg/kg04/11/11   0:00Total Organic Carbon § CD11220 1510 (100) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-26

Date Sampled:  04/06/11 08:40

ESS Laboratory Sample ID:  1104050-11

Sample Matrix:  Soil

Percent Solids:   95 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  18:15Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  18:15Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  18:15Lead  15 SVD CD10704 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-26

Date Sampled:  04/06/11 08:40

ESS Laboratory Sample ID:  1104050-11

Sample Matrix:  Soil

Percent Solids:   95 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.22 10004/06/11  20:45Cadmium  11000 SVD CD10616 ND (0.48) 

6010B 2.22 10004/06/11  20:45Chromium  110000 SVD CD10616 4.8 (0.9) 

6010B 2.22 10004/06/11  20:45Lead  1500 SVD CD10616 34.1 (4.7) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-26

Date Sampled:  04/06/11 08:40

ESS Laboratory Sample ID:  1104050-11

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  12:06Aroclor 1016  110 CD10619 ND (0.0526) 

04/07/11  12:06Aroclor 1221  110 CD10619 ND (0.0526) 

04/07/11  12:06Aroclor 1232  110 CD10619 ND (0.0526) 

04/07/11  12:06Aroclor 1242  110 CD10619 ND (0.0526) 

04/07/11  12:06Aroclor 1248  110 CD10619 ND (0.0526) 

04/07/11  12:06Aroclor 1254  110 CD10619 ND (0.0526) 

04/07/11  12:06Aroclor 1260  110 CD10619 ND (0.0526) 

04/07/11  12:06Aroclor 1262  110 CD10619 ND (0.0526) 

04/07/11  12:06Aroclor 1268  110 CD10619 ND (0.0526) 

%Recovery Qualifier Limits

30-15079 %Surrogate: Decachlorobiphenyl

30-15075 %Surrogate: Decachlorobiphenyl [2C]

30-15081 %Surrogate: Tetrachloro-m-xylene

30-15084 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-BD-040611-0-3in

Date Sampled:  04/06/11 09:00

ESS Laboratory Sample ID:  1104050-12

Sample Matrix:  Soil

Percent Solids:   94 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  18:19Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  18:19Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  18:19Lead  15 SVD CD10704 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-BD-040611-0-3in

Date Sampled:  04/06/11 09:00

ESS Laboratory Sample ID:  1104050-12

Sample Matrix:  Soil

Percent Solids:   94 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.27 10004/06/11  20:49Cadmium  11000 SVD CD10616 ND (0.47) 

6010B 2.27 10004/06/11  20:49Chromium  110000 SVD CD10616 6.0 (0.9) 

6010B 2.27 10004/06/11  20:49Lead  1500 SVD CD10616 43.5 (4.7) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-BD-040611-0-3in

Date Sampled:  04/06/11 09:00

ESS Laboratory Sample ID:  1104050-12

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   94

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  12:35Aroclor 1016  110 CD10619 ND (0.0532) 

04/07/11  12:35Aroclor 1221  110 CD10619 ND (0.0532) 

04/07/11  12:35Aroclor 1232  110 CD10619 ND (0.0532) 

04/07/11  12:35Aroclor 1242  110 CD10619 ND (0.0532) 

04/07/11  12:35Aroclor 1248  110 CD10619 ND (0.0532) 

04/07/11  12:35Aroclor 1254  110 CD10619 ND (0.0532) 

04/07/11  12:35Aroclor 1260  110 CD10619 ND (0.0532) 

04/07/11  12:35Aroclor 1262  110 CD10619 ND (0.0532) 

04/07/11  12:35Aroclor 1268  110 CD10619 ND (0.0532) 

%Recovery Qualifier Limits

30-15080 %Surrogate: Decachlorobiphenyl

30-15081 %Surrogate: Decachlorobiphenyl [2C]

30-15080 %Surrogate: Tetrachloro-m-xylene

30-15082 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-2 0-3in

Date Sampled:  04/06/11 09:06

ESS Laboratory Sample ID:  1104050-13

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.1

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  13:04Aroclor 1016  110 CD10619 ND (0.0535) 

04/07/11  13:04Aroclor 1221  110 CD10619 ND (0.0535) 

04/07/11  13:04Aroclor 1232  110 CD10619 ND (0.0535) 

04/07/11  13:04Aroclor 1242  110 CD10619 ND (0.0535) 

04/07/11  16:27Aroclor 1248  510 CD10619 1.86 (0.267) 

04/07/11  13:04Aroclor 1254  110 CD10619 ND (0.0535) 

04/07/11  13:04Aroclor 1260  110 CD10619 ND (0.0535) 

04/07/11  13:04Aroclor 1262  110 CD10619 ND (0.0535) 

04/07/11  13:04Aroclor 1268  110 CD10619 ND (0.0535) 

%Recovery Qualifier Limits

30-15077 %Surrogate: Decachlorobiphenyl

30-15075 %Surrogate: Decachlorobiphenyl [2C]

30-15077 %Surrogate: Tetrachloro-m-xylene

30-15080 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-2 9-12in

Date Sampled:  04/06/11 09:09

ESS Laboratory Sample ID:  1104050-14

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.4

Final Volume:  10

Percent Solids:   94

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  13:33Aroclor 1016  110 CD10619 ND (0.0521) 

04/07/11  13:33Aroclor 1221  110 CD10619 ND (0.0521) 

04/07/11  13:33Aroclor 1232  110 CD10619 ND (0.0521) 

04/07/11  13:33Aroclor 1242  110 CD10619 ND (0.0521) 

04/07/11  13:33Aroclor 1248  110 CD10619 0.161 (0.0521) 

04/07/11  13:33Aroclor 1254  110 CD10619 ND (0.0521) 

04/07/11  13:33Aroclor 1260  110 CD10619 ND (0.0521) 

04/07/11  13:33Aroclor 1262  110 CD10619 ND (0.0521) 

04/07/11  13:33Aroclor 1268  110 CD10619 ND (0.0521) 

%Recovery Qualifier Limits

30-15077 %Surrogate: Decachlorobiphenyl

30-15075 %Surrogate: Decachlorobiphenyl [2C]

30-15083 %Surrogate: Tetrachloro-m-xylene

30-15085 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-3 9-12

Date Sampled:  04/06/11 09:23

ESS Laboratory Sample ID:  1104050-15

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.1

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  14:02Aroclor 1016  110 CD10619 ND (0.0535) 

04/07/11  14:02Aroclor 1221  110 CD10619 ND (0.0535) 

04/07/11  14:02Aroclor 1232  110 CD10619 ND (0.0535) 

04/07/11  14:02Aroclor 1242  110 CD10619 ND (0.0535) 

04/07/11  14:02Aroclor 1248  110 CD10619 ND (0.0535) 

04/07/11  14:02Aroclor 1254  110 CD10619 ND (0.0535) 

04/07/11  14:02Aroclor 1260  110 CD10619 ND (0.0535) 

04/07/11  14:02Aroclor 1262  110 CD10619 ND (0.0535) 

04/07/11  14:02Aroclor 1268  110 CD10619 ND (0.0535) 

%Recovery Qualifier Limits

30-15046 %Surrogate: Decachlorobiphenyl

30-15039 %Surrogate: Decachlorobiphenyl [2C]

30-15045 %Surrogate: Tetrachloro-m-xylene

30-15047 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-3 0-3in

Date Sampled:  04/06/11 09:20

ESS Laboratory Sample ID:  1104050-16

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.6

Final Volume:  10

Percent Solids:   97

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  14:31Aroclor 1016  110 CD10619 ND (0.0500) 

04/07/11  14:31Aroclor 1221  110 CD10619 ND (0.0500) 

04/07/11  14:31Aroclor 1232  110 CD10619 ND (0.0500) 

04/07/11  14:31Aroclor 1242  110 CD10619 ND (0.0500) 

04/07/11  14:31Aroclor 1248  110 CD10619 0.188 (0.0500) 

04/07/11  14:31Aroclor 1254  110 CD10619 ND (0.0500) 

04/07/11  14:31Aroclor 1260  110 CD10619 ND (0.0500) 

04/07/11  14:31Aroclor 1262  110 CD10619 ND (0.0500) 

04/07/11  14:31Aroclor 1268  110 CD10619 ND (0.0500) 

%Recovery Qualifier Limits

30-15037 %Surrogate: Decachlorobiphenyl

30-15035 %Surrogate: Decachlorobiphenyl [2C]

30-15032 %Surrogate: Tetrachloro-m-xylene

30-15033 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-4 0-3in

Date Sampled:  04/06/11 10:15

ESS Laboratory Sample ID:  1104050-17

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   94

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/08/11  10:00Aroclor 1016  110 CD10619 ND (0.0532) 

04/08/11  10:00Aroclor 1221  110 CD10619 ND (0.0532) 

04/08/11  10:00Aroclor 1232  110 CD10619 ND (0.0532) 

04/08/11  10:00Aroclor 1242  110 CD10619 ND (0.0532) 

04/08/11  10:00Aroclor 1248  110 CD10619 ND (0.0532) 

04/08/11  10:00Aroclor 1254  110 CD10619 ND (0.0532) 

04/08/11  10:00Aroclor 1260  110 CD10619 ND (0.0532) 

04/08/11  10:00Aroclor 1262  110 CD10619 ND (0.0532) 

04/08/11  10:00Aroclor 1268  110 CD10619 ND (0.0532) 

%Recovery Qualifier Limits

30-15054 %Surrogate: Decachlorobiphenyl

30-15059 %Surrogate: Decachlorobiphenyl [2C]

30-15053 %Surrogate: Tetrachloro-m-xylene

30-15050 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 53 of 100



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-4 9-12in

Date Sampled:  04/06/11 10:17

ESS Laboratory Sample ID:  1104050-18

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.1

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/08/11  10:18Aroclor 1016  110 CD10619 ND (0.0524) 

04/08/11  10:18Aroclor 1221  110 CD10619 ND (0.0524) 

04/08/11  10:18Aroclor 1232  110 CD10619 ND (0.0524) 

04/08/11  10:18Aroclor 1242  110 CD10619 ND (0.0524) 

04/08/11  10:18Aroclor 1248  110 CD10619 ND (0.0524) 

04/08/11  10:18Aroclor 1254  110 CD10619 ND (0.0524) 

04/08/11  10:18Aroclor 1260  110 CD10619 ND (0.0524) 

04/08/11  10:18Aroclor 1262  110 CD10619 ND (0.0524) 

04/08/11  10:18Aroclor 1268  110 CD10619 ND (0.0524) 

%Recovery Qualifier Limits

30-15071 %Surrogate: Decachlorobiphenyl

30-15073 %Surrogate: Decachlorobiphenyl [2C]

30-15089 %Surrogate: Tetrachloro-m-xylene

30-15077 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-3 0-3in

Date Sampled:  04/06/11 10:45

ESS Laboratory Sample ID:  1104050-19

Sample Matrix:  Soil

Percent Solids:   92 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  18:52Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  18:52Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  18:52Lead  15 SVD CD10704 0.221 (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-3 0-3in

Date Sampled:  04/06/11 10:45

ESS Laboratory Sample ID:  1104050-19

Sample Matrix:  Soil

Percent Solids:   92 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.35 10004/06/11  21:12Cadmium  11000 SVD CD10616 ND (0.46) 

6010B 2.35 10004/06/11  21:12Chromium  110000 SVD CD10616 6.5 (0.9) 

6010B 2.35 10004/06/11  21:12Lead  1500 SVD CD10616 47.4 (4.6) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-3 0-3in

Date Sampled:  04/06/11 10:45

ESS Laboratory Sample ID:  1104050-19

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.1

Final Volume:  10

Percent Solids:   92

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  15:59Aroclor 1016  110 CD10619 ND (0.0541) 

04/07/11  15:59Aroclor 1221  110 CD10619 ND (0.0541) 

04/07/11  15:59Aroclor 1232  110 CD10619 ND (0.0541) 

04/07/11  15:59Aroclor 1242  110 CD10619 ND (0.0541) 

04/07/11  15:59Aroclor 1248  110 CD10619 0.0713 (0.0541) 

04/07/11  15:59Aroclor 1254  110 CD10619 ND (0.0541) 

04/07/11  15:59Aroclor 1260  110 CD10619 ND (0.0541) 

04/07/11  15:59Aroclor 1262  110 CD10619 ND (0.0541) 

04/07/11  15:59Aroclor 1268  110 CD10619 ND (0.0541) 

%Recovery Qualifier Limits

30-15036 %Surrogate: Decachlorobiphenyl

30-15026 %Surrogate: Decachlorobiphenyl [2C] S-

30-15032 %Surrogate: Tetrachloro-m-xylene

30-15033 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-3 36in

Date Sampled:  04/06/11 11:15

ESS Laboratory Sample ID:  1104050-20

Sample Matrix:  Soil

Percent Solids:   76 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.27 10004/06/11  21:39Arsenic  17 SVD CD10616 5.0 (2.9) 

6010B 2.27 10004/06/11  21:39Lead  1500 SVD CD10616 73.3 (5.8) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-3 36in

Date Sampled:  04/06/11 11:15

ESS Laboratory Sample ID:  1104050-20

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  25
Final Volume:  15

Percent Solids:   76

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  18:461,1,1,2-Tetrachloroethane  1220 CD10608 ND (0.111) CUD0029

04/06/11  18:461,1,1-Trichloroethane  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,1,2,2-Tetrachloroethane  129 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,1,2-Trichloroethane  1100 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,1-Dichloroethane  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,1-Dichloroethene  19.5 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,1-Dichloropropene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,2,3-Trichlorobenzene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,2,3-Trichloropropane  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,2,4-Trichlorobenzene  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,2,4-Trimethylbenzene  1 CD10608 0.0995 (0.0553) CUD0029

04/06/11  18:461,2-Dibromo-3-Chloropropane  14.1 CD10608 ND (0.332) CUD0029

04/06/11  18:461,2-Dibromoethane  10.07 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,2-Dichlorobenzene  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,2-Dichloroethane  163 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,2-Dichloropropane  184 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,3,5-Trimethylbenzene  1 CD10608 0.0641 (0.0553) CUD0029

04/06/11  18:461,3-Dichlorobenzene  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,3-Dichloropropane  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,4-Dichlorobenzene  1240 CD10608 ND (0.0553) CUD0029

04/06/11  18:461,4-Dioxane - Screen  1 CD10608 ND (5.53) CUD0029

04/06/11  18:461-Chlorohexane  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:462,2-Dichloropropane  1 CD10608 ND (0.111) CUD0029

04/06/11  18:462-Butanone  110000 CD10608 ND (1.38) CUD0029

04/06/11  18:462-Chlorotoluene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:462-Hexanone  1 CD10608 ND (0.553) CUD0029

04/06/11  18:464-Chlorotoluene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:464-Isopropyltoluene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:464-Methyl-2-Pentanone  110000 CD10608 ND (0.553) CUD0029

04/06/11  18:46Acetone  110000 CD10608 ND (1.38) CUD0029

04/06/11  18:46Benzene  1200 CD10608 0.103 (0.0553) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-3 36in

Date Sampled:  04/06/11 11:15

ESS Laboratory Sample ID:  1104050-20

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  25
Final Volume:  15

Percent Solids:   76

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  18:46Bromobenzene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Bromochloromethane  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Bromodichloromethane  192 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Bromoform  1720 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Bromomethane  12900 CD10608 ND (0.111) CUD0029

04/06/11  18:46Carbon Disulfide  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Carbon Tetrachloride  144 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Chlorobenzene  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Chloroethane  1 CD10608 ND (0.111) CUD0029

04/06/11  18:46Chloroform  1940 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Chloromethane  1 CD10608 ND (0.111) CUD0029

04/06/11  18:46cis-1,2-Dichloroethene  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:46cis-1,3-Dichloropropene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Dibromochloromethane  168 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Dibromomethane  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Dichlorodifluoromethane  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Diethyl Ether  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Di-isopropyl ether  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Ethyl tertiary-butyl ether  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Ethylbenzene  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Hexachlorobutadiene  173 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Isopropylbenzene  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Methyl tert-Butyl Ether  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Methylene Chloride  1760 CD10608 ND (0.276) CUD0029

04/06/11  18:46Naphthalene  110000 CD10608 1.13 (0.0553) CUD0029

04/06/11  18:46n-Butylbenzene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46n-Propylbenzene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46sec-Butylbenzene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Styrene  1190 CD10608 ND (0.0553) CUD0029

04/06/11  18:46tert-Butylbenzene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Tertiary-amyl methyl ether  1 CD10608 ND (0.0553) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-3 36in

Date Sampled:  04/06/11 11:15

ESS Laboratory Sample ID:  1104050-20

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  25
Final Volume:  15

Percent Solids:   76

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  18:46Tetrachloroethene  1110 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Tetrahydrofuran  1 CD10608 ND (0.553) CUD0029

04/06/11  18:46Toluene  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:46trans-1,2-Dichloroethene  110000 CD10608 ND (0.0553) CUD0029

04/06/11  18:46trans-1,3-Dichloropropene  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Trichloroethene  1520 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Trichlorofluoromethane  1 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Vinyl Acetate  1 CD10608 ND (0.276) CUD0029

04/06/11  18:46Vinyl Chloride  13 CD10608 ND (0.0553) CUD0029

04/06/11  18:46Xylene O  110000 CD10608 0.0729 (0.0553) CUD0029

04/06/11  18:46Xylene P,M  110000 CD10608 0.149 (0.111) CUD0029

04/06/11  18:46Xylenes (Total)  110000 [CALC] 0.222 (0.166) 

%Recovery Qualifier Limits

70-130133 %Surrogate: 1,2-Dichloroethane-d4 S+

70-130121 %Surrogate: 4-Bromofluorobenzene

70-130131 %Surrogate: Dibromofluoromethane S+

70-130118 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-3 36in

Date Sampled:  04/06/11 11:15

ESS Laboratory Sample ID:  1104050-20

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.2

Final Volume:  10

Percent Solids:   76

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  13:14Aroclor 1016  110 CD10619 ND (0.0651) 

04/07/11  13:14Aroclor 1221  110 CD10619 ND (0.0651) 

04/07/11  13:14Aroclor 1232  110 CD10619 ND (0.0651) 

04/07/11  13:14Aroclor 1242  110 CD10619 ND (0.0651) 

04/07/11  13:14Aroclor 1248  110 CD10619 ND (0.0651) 

04/07/11  13:14Aroclor 1254  110 CD10619 ND (0.0651) 

04/07/11  13:14Aroclor 1260  110 CD10619 ND (0.0651) 

04/07/11  13:14Aroclor 1262  110 CD10619 ND (0.0651) 

04/07/11  13:14Aroclor 1268  110 CD10619 ND (0.0651) 

%Recovery Qualifier Limits

30-15046 %Surrogate: Decachlorobiphenyl

30-15043 %Surrogate: Decachlorobiphenyl [2C]

30-15035 %Surrogate: Tetrachloro-m-xylene

30-15033 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-3 36in

Date Sampled:  04/06/11 11:15

ESS Laboratory Sample ID:  1104050-20

Sample Matrix:  Soil

Prepared:  4/6/11  18:30
Analyst:  IBMInitial Volume:  20.1

Final Volume:  1

Percent Solids:   76

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  13:38Total Petroleum Hydrocarbons  12500 CD10614 1520 (49.1) CUD0037

%Recovery Qualifier Limits

40-14098 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-3 36in

Date Sampled:  04/06/11 11:15

ESS Laboratory Sample ID:  1104050-20

Sample Matrix:  Soil

Prepared:  4/6/11  18:30
Analyst:  IBMInitial Volume:  15

Final Volume:  0.5

Percent Solids:   76

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8270C Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  13:552-Methylnaphthalene  1010000 CD10615 ND (4.38) CUD0034

04/07/11  13:55Acenaphthene  1010000 CD10615 ND (4.38) CUD0034

04/07/11  13:55Acenaphthylene  1010000 CD10615 ND (4.38) CUD0034

04/07/11  13:55Anthracene  1010000 CD10615 ND (4.38) CUD0034

04/07/11  13:55Benzo(a)anthracene  107.8 CD10615 12.0 (4.38) CUD0034

04/07/11  13:55Benzo(a)pyrene  100.8 CD10615 10.8 (2.20) CUD0034

04/07/11  13:55Benzo(b)fluoranthene  107.8 CD10615 14.1 (4.38) CUD0034

04/07/11  13:55Benzo(g,h,i)perylene  1010000 CD10615 7.24 (4.38) CUD0034

04/07/11  13:55Benzo(k)fluoranthene  1078 CD10615 ND (4.38) CUD0034

04/07/11  13:55Chrysene  10780 CD10615 10.3 (2.20) CUD0034

04/07/11  13:55Dibenzo(a,h)Anthracene  100.8 CD10615 ND (2.20) CUD0034

04/07/11  13:55Fluoranthene  1010000 CD10615 17.5 (4.38) CUD0034

04/07/11  13:55Fluorene  1010000 CD10615 ND (4.38) CUD0034

04/07/11  13:55Indeno(1,2,3-cd)Pyrene  107.8 CD10615 7.31 (4.38) CUD0034

04/07/11  13:55Naphthalene  1010000 CD10615 ND (4.38) CUD0034

04/07/11  13:55Phenanthrene  1010000 CD10615 9.11 (4.38) CUD0034

04/07/11  13:55Pyrene  1010000 CD10615 27.7 (4.38) CUD0034

%Recovery Qualifier Limits

30-13055 %Surrogate: 1,2-Dichlorobenzene-d4

30-13054 %Surrogate: 2-Fluorobiphenyl

30-13045 %Surrogate: Nitrobenzene-d5

30-13070 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-3 36in

Date Sampled:  04/06/11 11:15

ESS Laboratory Sample ID:  1104050-20

Sample Matrix:  Soil

Percent Solids:   76

All methods used are in accordance with 40 CFR 136.

Classical Chemistry

Analyte Results (MRL)
RI - IC DEC

UnitsMethod Limit DF Analyst Analyzed Batch
9014 mg/kg dry04/07/11  10:15Total Cyanide  110000 EEM CD10707 ND (1.26) 

§ mg/kg04/11/11   0:00Total Organic Carbon § CD11220 18500 (100) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-2 0-3in

Date Sampled:  04/06/11 11:45

ESS Laboratory Sample ID:  1104050-21

Sample Matrix:  Soil

Percent Solids:   91 Units: mg/L

TCLP Extraction Date:  4/6/11  18:38All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/07/11  19:00Cadmium  11 SVD CD10704 ND (0.0500) 

1311/6010B 5 5004/07/11  19:00Chromium  15 SVD CD10704 ND (0.200) 

1311/6010B 5 5004/07/11  19:00Lead  15 SVD CD10704 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-2 0-3in

Date Sampled:  04/06/11 11:45

ESS Laboratory Sample ID:  1104050-21

Sample Matrix:  Soil

Percent Solids:   91 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.42 10004/06/11  21:17Cadmium  11000 SVD CD10616 ND (0.46) 

6010B 2.42 10004/06/11  21:17Chromium  110000 SVD CD10616 7.3 (0.9) 

6010B 2.42 10004/06/11  21:17Lead  1500 SVD CD10616 54.1 (4.5) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-2 0-3in

Date Sampled:  04/06/11 11:45

ESS Laboratory Sample ID:  1104050-21

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.3

Final Volume:  10

Percent Solids:   91

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  13:33Aroclor 1016  110 CD10619 ND (0.0541) 

04/07/11  13:33Aroclor 1221  110 CD10619 ND (0.0541) 

04/07/11  13:33Aroclor 1232  110 CD10619 ND (0.0541) 

04/07/11  13:33Aroclor 1242  110 CD10619 ND (0.0541) 

04/07/11  13:33Aroclor 1248  110 CD10619 ND (0.0541) 

04/07/11  13:33Aroclor 1254  110 CD10619 ND (0.0541) 

04/07/11  13:33Aroclor 1260  110 CD10619 ND (0.0541) 

04/07/11  13:33Aroclor 1262  110 CD10619 ND (0.0541) 

04/07/11  13:33Aroclor 1268  110 CD10619 ND (0.0541) 

%Recovery Qualifier Limits

30-15041 %Surrogate: Decachlorobiphenyl

30-15043 %Surrogate: Decachlorobiphenyl [2C]

30-15035 %Surrogate: Tetrachloro-m-xylene

30-15038 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-5 0-3in

Date Sampled:  04/06/11 12:56

ESS Laboratory Sample ID:  1104050-22

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   88

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  13:51Aroclor 1016  110 CD10619 ND (0.0568) 

04/07/11  13:51Aroclor 1221  110 CD10619 ND (0.0568) 

04/07/11  13:51Aroclor 1232  110 CD10619 ND (0.0568) 

04/07/11  13:51Aroclor 1242  110 CD10619 ND (0.0568) 

04/07/11  13:51Aroclor 1248  110 CD10619 0.486 (0.0568) 

04/07/11  13:51Aroclor 1254  110 CD10619 ND (0.0568) 

04/07/11  13:51Aroclor 1260  110 CD10619 ND (0.0568) 

04/07/11  13:51Aroclor 1262  110 CD10619 ND (0.0568) 

04/07/11  13:51Aroclor 1268  110 CD10619 ND (0.0568) 

%Recovery Qualifier Limits

30-15048 %Surrogate: Decachlorobiphenyl

30-15044 %Surrogate: Decachlorobiphenyl [2C]

30-15043 %Surrogate: Tetrachloro-m-xylene

30-15044 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-5 9-12in

Date Sampled:  04/06/11 12:58

ESS Laboratory Sample ID:  1104050-23

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  19.9

Final Volume:  10

Percent Solids:   91

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  14:10Aroclor 1016  110 CD10619 ND (0.0552) 

04/07/11  14:10Aroclor 1221  110 CD10619 ND (0.0552) 

04/07/11  14:10Aroclor 1232  110 CD10619 ND (0.0552) 

04/07/11  14:10Aroclor 1242  110 CD10619 ND (0.0552) 

04/07/11  14:10Aroclor 1248  110 CD10619 0.121 (0.0552) 

04/07/11  14:10Aroclor 1254  110 CD10619 ND (0.0552) 

04/07/11  14:10Aroclor 1260  110 CD10619 ND (0.0552) 

04/07/11  14:10Aroclor 1262  110 CD10619 ND (0.0552) 

04/07/11  14:10Aroclor 1268  110 CD10619 ND (0.0552) 

%Recovery Qualifier Limits

30-15049 %Surrogate: Decachlorobiphenyl

30-15046 %Surrogate: Decachlorobiphenyl [2C]

30-15046 %Surrogate: Tetrachloro-m-xylene

30-15048 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 70 of 100



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-1 0-3in

Date Sampled:  04/06/11 14:32

ESS Laboratory Sample ID:  1104050-24

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   71

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  16:56Aroclor 1016  500010 CD10619 ND (352) 

04/07/11  16:56Aroclor 1221  500010 CD10619 ND (352) 

04/07/11  16:56Aroclor 1232  500010 CD10619 ND (352) 

04/07/11  16:56Aroclor 1242  500010 CD10619 ND (352) 

04/07/11  16:56Aroclor 1248  500010 CD10619 2540 (352) 

04/07/11  16:56Aroclor 1254  500010 CD10619 ND (352) 

04/07/11  16:56Aroclor 1260  500010 CD10619 ND (352) 

04/07/11  16:56Aroclor 1262  500010 CD10619 ND (352) 

04/07/11  16:56Aroclor 1268  500010 CD10619 ND (352) 

%Recovery Qualifier Limits

30-150 %Surrogate: Decachlorobiphenyl SD

30-150 %Surrogate: Decachlorobiphenyl [2C] SD

30-150 %Surrogate: Tetrachloro-m-xylene SD

30-150 %Surrogate: Tetrachloro-m-xylene [2C] SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-1 9-12in

Date Sampled:  04/06/11 14:35

ESS Laboratory Sample ID:  1104050-25

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   88

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  17:25Aroclor 1016  100010 CD10619 ND (56.8) 

04/07/11  17:25Aroclor 1221  100010 CD10619 ND (56.8) 

04/07/11  17:25Aroclor 1232  100010 CD10619 ND (56.8) 

04/07/11  17:25Aroclor 1242  100010 CD10619 ND (56.8) 

04/07/11  17:25Aroclor 1248  100010 CD10619 159 (56.8) 

04/07/11  17:25Aroclor 1254  100010 CD10619 ND (56.8) 

04/07/11  17:25Aroclor 1260  100010 CD10619 ND (56.8) 

04/07/11  17:25Aroclor 1262  100010 CD10619 ND (56.8) 

04/07/11  17:25Aroclor 1268  100010 CD10619 ND (56.8) 

%Recovery Qualifier Limits

30-150 %Surrogate: Decachlorobiphenyl SD

30-150 %Surrogate: Decachlorobiphenyl [2C] SD

30-150 %Surrogate: Tetrachloro-m-xylene SD

30-150 %Surrogate: Tetrachloro-m-xylene [2C] SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-1 21-24in

Date Sampled:  04/06/11 14:38

ESS Laboratory Sample ID:  1104050-26

Sample Matrix:  Soil

Prepared:  4/6/11  17:00
Analyst:  IBMInitial Volume:  20.2

Final Volume:  10

Percent Solids:   90

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11  17:54Aroclor 1016  10010 CD10619 ND (5.50) 

04/07/11  17:54Aroclor 1221  10010 CD10619 ND (5.50) 

04/07/11  17:54Aroclor 1232  10010 CD10619 ND (5.50) 

04/07/11  17:54Aroclor 1242  10010 CD10619 ND (5.50) 

04/07/11  17:54Aroclor 1248  10010 CD10619 63.6 (5.50) 

04/07/11  17:54Aroclor 1254  10010 CD10619 ND (5.50) 

04/07/11  17:54Aroclor 1260  10010 CD10619 ND (5.50) 

04/07/11  17:54Aroclor 1262  10010 CD10619 ND (5.50) 

04/07/11  17:54Aroclor 1268  10010 CD10619 ND (5.50) 

%Recovery Qualifier Limits

30-150 %Surrogate: Decachlorobiphenyl SD

30-150 %Surrogate: Decachlorobiphenyl [2C] SD

30-150 %Surrogate: Tetrachloro-m-xylene SD

30-150 %Surrogate: Tetrachloro-m-xylene [2C] SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

1311/6000/7000 TCLP Metals

Batch CD10704 - 3005A

Blank

0.0500 mg/LCadmium ND

0.200 mg/LChromium ND

0.200 mg/LLead ND

Blank

0.0500 mg/LCadmium ND

0.200 mg/LChromium ND

0.200 mg/LLead ND

Blank

0.0500 mg/LCadmium ND

0.200 mg/LChromium ND

0.200 mg/LLead ND

LCS

0.0500 2.500 80-12095mg/LCadmium 2.37

0.200 5.000 80-12096mg/LChromium 4.82

0.200 5.000 80-12097mg/LLead 4.87

LCS Dup

0.0500 2.500 2080-12097 2mg/LCadmium 2.42

0.200 5.000 2080-12095 1mg/LChromium 4.77

0.200 5.000 2080-12098 1mg/LLead 4.92

Duplicate Source: 1104050-12

0.0500 0.0205 2011mg/LCadmium 0.0229

0.200 ND 20mg/LChromium ND

0.200 ND 20mg/LLead ND

Duplicate Source: 1104050-21

0.0500 0.0202 203mg/LCadmium 0.0195

0.200 ND 20mg/LChromium ND

0.200 0.134 2017mg/LLead 0.159

Matrix Spike Source: 1104050-12

0.0500 2.500 0.0205 75-12593mg/LCadmium 2.34

0.200 5.000 ND 75-12595mg/LChromium 4.73

0.200 5.000 ND 75-12596mg/LLead 4.81

Matrix Spike Source: 1104050-21

0.0500 2.500 0.0202 75-12591mg/LCadmium 2.30

0.200 5.000 ND 75-12599mg/LChromium 4.94

0.200 5.000 0.134 75-12596mg/LLead 4.94

3050B/6000/7000 Total Metals

Batch CD10616 - 3050B

Blank

2.5 mg/kg wetArsenic ND

0.50 mg/kg wetCadmium ND

1.0 mg/kg wetChromium ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

3050B/6000/7000 Total Metals

Batch CD10616 - 3050B

5.0 mg/kg wetLead ND

LCS

9.1 92.60 80-120101mg/kg wetArsenic 93.4

1.83 61.80 80-12096mg/kg wetCadmium 59.2

3.6 71.30 80-12091mg/kg wetChromium 65.1

18.2 92.40 80-12097mg/kg wetLead 90.0

LCS Dup

9.1 92.60 2080-12098 3mg/kg wetArsenic 91.0

1.83 61.80 2080-12098 3mg/kg wetCadmium 60.8

3.6 71.30 2080-12094 2mg/kg wetChromium 66.7

18.2 92.40 2080-12099 2mg/kg wetLead 91.6

Duplicate Source: 1104050-12

2.3 2.26 357mg/kg dryArsenic 2.43

0.47 ND 35mg/kg dryCadmium ND

0.9 5.99 3515mg/kg dryChromium 5.15

4.7 43.5 3527mg/kg dryLead 33.2

Duplicate Source: 1104050-20

2.8 4.97 3513mg/kg dryArsenic 5.68

0.57 ND 35mg/kg dryCadmium ND

1.1 7.34 355mg/kg dryChromium 6.97

5.6 73.3 355mg/kg dryLead 69.4

Matrix Spike Source: 1104050-12

2.3 22.73 2.26 75-12585mg/kg dryArsenic 21.6

0.46 11.37 ND 75-12586mg/kg dryCadmium 9.74

0.9 22.73 5.99 75-12585mg/kg dryChromium 25.3

4.5 22.73 43.5 75-12545mg/kg dryLead 53.7 M-

Matrix Spike Source: 1104050-20

2.7 27.41 4.97 75-12589mg/kg dryArsenic 29.3

0.55 13.71 ND 75-12585mg/kg dryCadmium 11.6

1.1 27.41 7.34 75-12589mg/kg dryChromium 31.6

5.5 27.41 73.3 75-12595mg/kg dryLead 99.3

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

Blank

0.100 mg/kg wet1,1,1,2-Tetrachloroethane ND

0.0500 mg/kg wet1,1,1-Trichloroethane ND

0.0500 mg/kg wet1,1,2,2-Tetrachloroethane ND

0.0500 mg/kg wet1,1,2-Trichloroethane ND

0.0500 mg/kg wet1,1-Dichloroethane ND

0.0500 mg/kg wet1,1-Dichloroethene ND

0.0500 mg/kg wet1,1-Dichloropropene ND

0.0500 mg/kg wet1,2,3-Trichlorobenzene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0500 mg/kg wet1,2,3-Trichloropropane ND

0.0500 mg/kg wet1,2,4-Trichlorobenzene ND

0.0500 mg/kg wet1,2,4-Trimethylbenzene ND

0.300 mg/kg wet1,2-Dibromo-3-Chloropropane ND

0.0500 mg/kg wet1,2-Dibromoethane ND

0.0500 mg/kg wet1,2-Dichlorobenzene ND

0.0500 mg/kg wet1,2-Dichloroethane ND

0.0500 mg/kg wet1,2-Dichloropropane ND

0.0500 mg/kg wet1,3,5-Trimethylbenzene ND

0.0500 mg/kg wet1,3-Dichlorobenzene ND

0.0500 mg/kg wet1,3-Dichloropropane ND

0.0500 mg/kg wet1,4-Dichlorobenzene ND

5.00 mg/kg wet1,4-Dioxane - Screen ND

0.0500 mg/kg wet1-Chlorohexane ND

0.100 mg/kg wet2,2-Dichloropropane ND

1.25 mg/kg wet2-Butanone ND

0.0500 mg/kg wet2-Chlorotoluene ND

0.500 mg/kg wet2-Hexanone ND

0.0500 mg/kg wet4-Chlorotoluene ND

0.0500 mg/kg wet4-Isopropyltoluene ND

0.500 mg/kg wet4-Methyl-2-Pentanone ND

1.25 mg/kg wetAcetone ND

0.0500 mg/kg wetBenzene ND

0.0500 mg/kg wetBromobenzene ND

0.0500 mg/kg wetBromochloromethane ND

0.0500 mg/kg wetBromodichloromethane ND

0.0500 mg/kg wetBromoform ND

0.100 mg/kg wetBromomethane ND

0.0500 mg/kg wetCarbon Disulfide ND

0.0500 mg/kg wetCarbon Tetrachloride ND

0.0500 mg/kg wetChlorobenzene ND

0.100 mg/kg wetChloroethane ND

0.0500 mg/kg wetChloroform ND

0.100 mg/kg wetChloromethane ND

0.0500 mg/kg wetcis-1,2-Dichloroethene ND

0.0500 mg/kg wetcis-1,3-Dichloropropene ND

0.0500 mg/kg wetDibromochloromethane ND

0.0500 mg/kg wetDibromomethane ND

0.0500 mg/kg wetDichlorodifluoromethane ND

0.0500 mg/kg wetDiethyl Ether ND

0.0500 mg/kg wetDi-isopropyl ether ND

0.0500 mg/kg wetEthyl tertiary-butyl ether ND

0.0500 mg/kg wetEthylbenzene ND

0.0500 mg/kg wetHexachlorobutadiene ND

0.0500 mg/kg wetIsopropylbenzene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0500 mg/kg wetMethyl tert-Butyl Ether ND

0.250 mg/kg wetMethylene Chloride ND

0.0500 mg/kg wetNaphthalene ND

0.0500 mg/kg wetn-Butylbenzene ND

0.0500 mg/kg wetn-Propylbenzene ND

0.0500 mg/kg wetsec-Butylbenzene ND

0.0500 mg/kg wetStyrene ND

0.0500 mg/kg wettert-Butylbenzene ND

0.0500 mg/kg wetTertiary-amyl methyl ether ND

0.0500 mg/kg wetTetrachloroethene ND

0.500 mg/kg wetTetrahydrofuran ND

0.0500 mg/kg wetToluene ND

0.0500 mg/kg wettrans-1,2-Dichloroethene ND

0.0500 mg/kg wettrans-1,3-Dichloropropene ND

0.0500 mg/kg wetTrichloroethene ND

0.250 mg/kg wetVinyl Acetate ND

0.0500 mg/kg wetVinyl Chloride ND

0.0500 mg/kg wetXylene O ND

0.100 mg/kg wetXylene P,M ND

2.500 70-130952.37 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130892.22 mg/kg wetSurrogate: 4-Bromofluorobenzene

2.500 70-130942.36 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130842.09 mg/kg wetSurrogate: Toluene-d8

LCS

0.100 2.500 70-13092mg/kg wet1,1,1,2-Tetrachloroethane 2.31

0.0500 2.500 70-130101mg/kg wet1,1,1-Trichloroethane 2.52

0.0500 2.500 70-130100mg/kg wet1,1,2,2-Tetrachloroethane 2.51

0.0500 2.500 70-13096mg/kg wet1,1,2-Trichloroethane 2.41

0.0500 2.500 70-13097mg/kg wet1,1-Dichloroethane 2.42

0.0500 2.500 70-130101mg/kg wet1,1-Dichloroethene 2.51

0.0500 2.500 70-130103mg/kg wet1,1-Dichloropropene 2.56

0.0500 2.500 70-13097mg/kg wet1,2,3-Trichlorobenzene 2.43

0.0500 2.500 70-13095mg/kg wet1,2,3-Trichloropropane 2.38

0.0500 2.500 70-13096mg/kg wet1,2,4-Trichlorobenzene 2.41

0.0500 2.500 70-13094mg/kg wet1,2,4-Trimethylbenzene 2.35

0.300 2.500 70-130104mg/kg wet1,2-Dibromo-3-Chloropropane 2.60

0.0500 2.500 70-13096mg/kg wet1,2-Dibromoethane 2.40

0.0500 2.500 70-13094mg/kg wet1,2-Dichlorobenzene 2.35

0.0500 2.500 70-130112mg/kg wet1,2-Dichloroethane 2.80

0.0500 2.500 70-13097mg/kg wet1,2-Dichloropropane 2.42

0.0500 2.500 70-13099mg/kg wet1,3,5-Trimethylbenzene 2.47

0.0500 2.500 70-13094mg/kg wet1,3-Dichlorobenzene 2.35

0.0500 2.500 70-13094mg/kg wet1,3-Dichloropropane 2.34

0.0500 2.500 70-13095mg/kg wet1,4-Dichlorobenzene 2.38

5.00 50.00 44-241109mg/kg wet1,4-Dioxane - Screen 54.4
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0500 2.500 70-13096mg/kg wet1-Chlorohexane 2.40

0.100 2.500 70-130106mg/kg wet2,2-Dichloropropane 2.65

1.25 12.50 70-130104mg/kg wet2-Butanone 13.0

0.0500 2.500 70-13091mg/kg wet2-Chlorotoluene 2.27

0.500 12.50 70-130106mg/kg wet2-Hexanone 13.2

0.0500 2.500 70-13095mg/kg wet4-Chlorotoluene 2.39

0.0500 2.500 70-13088mg/kg wet4-Isopropyltoluene 2.21

0.500 12.50 70-130101mg/kg wet4-Methyl-2-Pentanone 12.6

1.25 12.50 70-13088mg/kg wetAcetone 10.9

0.0500 2.500 70-13097mg/kg wetBenzene 2.42

0.0500 2.500 70-13096mg/kg wetBromobenzene 2.40

0.0500 2.500 70-13093mg/kg wetBromochloromethane 2.32

0.0500 2.500 70-130108mg/kg wetBromodichloromethane 2.70

0.0500 2.500 70-130104mg/kg wetBromoform 2.60

0.100 2.500 70-130138mg/kg wetBromomethane 3.46 B+

0.0500 2.500 70-130100mg/kg wetCarbon Disulfide 2.50

0.0500 2.500 70-130113mg/kg wetCarbon Tetrachloride 2.82

0.0500 2.500 70-13093mg/kg wetChlorobenzene 2.33

0.100 2.500 70-130131mg/kg wetChloroethane 3.27 B+

0.0500 2.500 70-13098mg/kg wetChloroform 2.46

0.100 2.500 70-13091mg/kg wetChloromethane 2.27

0.0500 2.500 70-13098mg/kg wetcis-1,2-Dichloroethene 2.46

0.0500 2.500 70-130101mg/kg wetcis-1,3-Dichloropropene 2.53

0.0500 2.500 70-130103mg/kg wetDibromochloromethane 2.58

0.0500 2.500 70-13093mg/kg wetDibromomethane 2.32

0.0500 2.500 70-13079mg/kg wetDichlorodifluoromethane 1.97

0.0500 2.500 70-13095mg/kg wetDiethyl Ether 2.37

0.0500 2.500 70-130100mg/kg wetDi-isopropyl ether 2.50

0.0500 2.500 70-130100mg/kg wetEthyl tertiary-butyl ether 2.51

0.0500 2.500 70-13096mg/kg wetEthylbenzene 2.41

0.0500 2.500 70-130102mg/kg wetHexachlorobutadiene 2.56

0.0500 2.500 70-13080mg/kg wetIsopropylbenzene 2.00

0.0500 2.500 70-130101mg/kg wetMethyl tert-Butyl Ether 2.52

0.250 2.500 70-130104mg/kg wetMethylene Chloride 2.59

0.0500 2.500 70-130108mg/kg wetNaphthalene 2.70

0.0500 2.500 70-130106mg/kg wetn-Butylbenzene 2.64

0.0500 2.500 70-130101mg/kg wetn-Propylbenzene 2.52

0.0500 2.500 70-13094mg/kg wetsec-Butylbenzene 2.35

0.0500 2.500 70-13097mg/kg wetStyrene 2.43

0.0500 2.500 70-13094mg/kg wettert-Butylbenzene 2.36

0.0500 2.500 70-13099mg/kg wetTertiary-amyl methyl ether 2.49

0.0500 2.500 70-13090mg/kg wetTetrachloroethene 2.25

0.500 2.500 70-13093mg/kg wetTetrahydrofuran 2.34

0.0500 2.500 70-13097mg/kg wetToluene 2.43

0.0500 2.500 70-13092mg/kg wettrans-1,2-Dichloroethene 2.29
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0500 2.500 70-13096mg/kg wettrans-1,3-Dichloropropene 2.41

0.0500 2.500 70-13097mg/kg wetTrichloroethene 2.43

0.250 2.500 70-130112mg/kg wetVinyl Acetate 2.80

0.0500 2.500 70-130103mg/kg wetVinyl Chloride 2.57

0.0500 2.500 70-13094mg/kg wetXylene O 2.35

0.100 5.000 70-13094mg/kg wetXylene P,M 4.72

2.500 70-130972.43 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130892.21 mg/kg wetSurrogate: 4-Bromofluorobenzene

2.500 70-130932.33 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130872.16 mg/kg wetSurrogate: Toluene-d8

LCS Dup

0.100 2.500 2570-13091 1mg/kg wet1,1,1,2-Tetrachloroethane 2.28

0.0500 2.500 2570-13098 3mg/kg wet1,1,1-Trichloroethane 2.44

0.0500 2.500 2570-130102 1mg/kg wet1,1,2,2-Tetrachloroethane 2.54

0.0500 2.500 2570-13096 0.2mg/kg wet1,1,2-Trichloroethane 2.41

0.0500 2.500 2570-13096 1mg/kg wet1,1-Dichloroethane 2.39

0.0500 2.500 2570-13097 3mg/kg wet1,1-Dichloroethene 2.43

0.0500 2.500 2570-130100 2mg/kg wet1,1-Dichloropropene 2.50

0.0500 2.500 2570-13097 0.5mg/kg wet1,2,3-Trichlorobenzene 2.42

0.0500 2.500 2570-13097 2mg/kg wet1,2,3-Trichloropropane 2.42

0.0500 2.500 2570-130101 5mg/kg wet1,2,4-Trichlorobenzene 2.52

0.0500 2.500 2570-13094 0.4mg/kg wet1,2,4-Trimethylbenzene 2.34

0.300 2.500 2570-130106 2mg/kg wet1,2-Dibromo-3-Chloropropane 2.65

0.0500 2.500 2570-13095 0.9mg/kg wet1,2-Dibromoethane 2.38

0.0500 2.500 2570-13094 0.3mg/kg wet1,2-Dichlorobenzene 2.34

0.0500 2.500 2570-130112 0.1mg/kg wet1,2-Dichloroethane 2.80

0.0500 2.500 2570-13095 2mg/kg wet1,2-Dichloropropane 2.37

0.0500 2.500 2570-13097 1mg/kg wet1,3,5-Trimethylbenzene 2.43

0.0500 2.500 2570-13095 1mg/kg wet1,3-Dichlorobenzene 2.38

0.0500 2.500 2570-13093 1mg/kg wet1,3-Dichloropropane 2.32

0.0500 2.500 2570-13094 1mg/kg wet1,4-Dichlorobenzene 2.35

5.00 50.00 20044-241112 3mg/kg wet1,4-Dioxane - Screen 55.8

0.0500 2.500 2570-13095 1mg/kg wet1-Chlorohexane 2.37

0.100 2.500 2570-130103 3mg/kg wet2,2-Dichloropropane 2.56

1.25 12.50 2570-130108 4mg/kg wet2-Butanone 13.5

0.0500 2.500 2570-13099 9mg/kg wet2-Chlorotoluene 2.48

0.500 12.50 2570-130105 1mg/kg wet2-Hexanone 13.1

0.0500 2.500 2570-13094 2mg/kg wet4-Chlorotoluene 2.34

0.0500 2.500 2570-13088 1mg/kg wet4-Isopropyltoluene 2.19

0.500 12.50 2570-130103 2mg/kg wet4-Methyl-2-Pentanone 12.9

1.25 12.50 2570-130103 16mg/kg wetAcetone 12.9

0.0500 2.500 2570-13095 1mg/kg wetBenzene 2.38

0.0500 2.500 2570-13095 0.9mg/kg wetBromobenzene 2.38

0.0500 2.500 2570-13090 3mg/kg wetBromochloromethane 2.26

0.0500 2.500 2570-130105 2mg/kg wetBromodichloromethane 2.64
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0500 2.500 2570-130103 0.9mg/kg wetBromoform 2.57

0.100 2.500 2570-130134 3mg/kg wetBromomethane 3.35 B+

0.0500 2.500 2570-130101 1mg/kg wetCarbon Disulfide 2.54

0.0500 2.500 2570-130109 3mg/kg wetCarbon Tetrachloride 2.74

0.0500 2.500 2570-13093 0.6mg/kg wetChlorobenzene 2.32

0.100 2.500 2570-130128 2mg/kg wetChloroethane 3.19

0.0500 2.500 2570-13097 1mg/kg wetChloroform 2.44

0.100 2.500 2570-13089 2mg/kg wetChloromethane 2.22

0.0500 2.500 2570-13098 0.4mg/kg wetcis-1,2-Dichloroethene 2.45

0.0500 2.500 2570-13099 2mg/kg wetcis-1,3-Dichloropropene 2.48

0.0500 2.500 2570-130104 0.2mg/kg wetDibromochloromethane 2.59

0.0500 2.500 2570-13093 0.5mg/kg wetDibromomethane 2.33

0.0500 2.500 2570-13077 3mg/kg wetDichlorodifluoromethane 1.92

0.0500 2.500 2570-13094 0.8mg/kg wetDiethyl Ether 2.35

0.0500 2.500 2570-130100 0.08mg/kg wetDi-isopropyl ether 2.50

0.0500 2.500 2570-130100 0.8mg/kg wetEthyl tertiary-butyl ether 2.49

0.0500 2.500 2570-13095 2mg/kg wetEthylbenzene 2.37

0.0500 2.500 2570-130106 4mg/kg wetHexachlorobutadiene 2.66

0.0500 2.500 2570-13079 0.9mg/kg wetIsopropylbenzene 1.98

0.0500 2.500 2570-130102 1mg/kg wetMethyl tert-Butyl Ether 2.55

0.250 2.500 2570-130103 0.9mg/kg wetMethylene Chloride 2.57

0.0500 2.500 2570-130113 4mg/kg wetNaphthalene 2.82

0.0500 2.500 2570-130105 0.6mg/kg wetn-Butylbenzene 2.63

0.0500 2.500 2570-13094 7mg/kg wetn-Propylbenzene 2.35

0.0500 2.500 2570-13092 2mg/kg wetsec-Butylbenzene 2.31

0.0500 2.500 2570-13096 1mg/kg wetStyrene 2.40

0.0500 2.500 2570-13094 0.6mg/kg wettert-Butylbenzene 2.34

0.0500 2.500 2570-130100 0.08mg/kg wetTertiary-amyl methyl ether 2.49

0.0500 2.500 2570-13088 3mg/kg wetTetrachloroethene 2.19

0.500 2.500 2570-13099 6mg/kg wetTetrahydrofuran 2.49

0.0500 2.500 2570-13096 1mg/kg wetToluene 2.40

0.0500 2.500 2570-13091 1mg/kg wettrans-1,2-Dichloroethene 2.27

0.0500 2.500 2570-13096 0.4mg/kg wettrans-1,3-Dichloropropene 2.40

0.0500 2.500 2570-13096 2mg/kg wetTrichloroethene 2.39

0.250 2.500 2570-130111 1mg/kg wetVinyl Acetate 2.77

0.0500 2.500 2570-130100 2mg/kg wetVinyl Chloride 2.50

0.0500 2.500 2570-13092 2mg/kg wetXylene O 2.30

0.100 5.000 2570-13093 2mg/kg wetXylene P,M 4.64

2.500 70-130982.46 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130902.24 mg/kg wetSurrogate: 4-Bromofluorobenzene

2.500 70-130932.32 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130862.15 mg/kg wetSurrogate: Toluene-d8

8082 Polychlorinated Biphenyls (PCB)

Batch CD10520 - 3540
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD10520 - 3540

Blank

0.0500 mg/kg wetAroclor 1016 ND

0.0500 mg/kg wetAroclor 1221 ND

0.0500 mg/kg wetAroclor 1232 ND

0.0500 mg/kg wetAroclor 1242 ND

0.0500 mg/kg wetAroclor 1248 ND

0.0500 mg/kg wetAroclor 1254 ND

0.0500 mg/kg wetAroclor 1260 ND

0.0500 mg/kg wetAroclor 1262 ND

0.0500 mg/kg wetAroclor 1268 ND

0.02500 30-150910.0228 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150890.0223 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150920.0229 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150940.0236 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0500 0.5000 40-14099mg/kg wetAroclor 1016 0.493

0.0500 0.5000 40-14091mg/kg wetAroclor 1260 0.454

0.02500 30-150970.0244 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150950.0239 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-1501000.0249 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-1501010.0251 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0500 0.5000 5040-14098 0.2mg/kg wetAroclor 1016 0.492

0.0500 0.5000 5040-14092 1mg/kg wetAroclor 1260 0.458

0.02500 30-150980.0245 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150960.0241 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150940.0236 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150950.0237 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

Batch CD10619 - 3540

Blank

0.0500 mg/kg wetAroclor 1016 ND

0.0500 mg/kg wetAroclor 1221 ND

0.0500 mg/kg wetAroclor 1232 ND

0.0500 mg/kg wetAroclor 1242 ND

0.0500 mg/kg wetAroclor 1248 ND

0.0500 mg/kg wetAroclor 1254 ND

0.0500 mg/kg wetAroclor 1260 ND

0.0500 mg/kg wetAroclor 1262 ND

0.0500 mg/kg wetAroclor 1268 ND

0.02500 30-150720.0180 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150730.0184 mg/kg wetSurrogate: Decachlorobiphenyl [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD10619 - 3540

0.02500 30-150740.0185 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150770.0193 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0500 0.5000 40-14085mg/kg wetAroclor 1016 0.423

0.0500 0.5000 40-14077mg/kg wetAroclor 1260 0.384

0.02500 30-150830.0206 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150830.0208 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150840.0211 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150870.0217 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0500 0.5000 5040-14085 0.4mg/kg wetAroclor 1016 0.425

0.0500 0.5000 5040-14076 0.6mg/kg wetAroclor 1260 0.381

0.02500 30-150820.0204 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150800.0201 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150830.0207 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150840.0210 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

8100M Total Petroleum Hydrocarbons

Batch CD10614 - 3546

Blank

0.2 mg/kg wetDecane (C10) ND

0.2 mg/kg wetDocosane (C22) ND

0.2 mg/kg wetDodecane (C12) ND

0.2 mg/kg wetEicosane (C20) ND

0.2 mg/kg wetHexacosane (C26) ND

0.2 mg/kg wetHexadecane (C16) ND

0.2 mg/kg wetNonadecane (C19) ND

0.2 mg/kg wetNonane (C9) ND

0.2 mg/kg wetOctacosane (C28) ND

0.2 mg/kg wetOctadecane (C18) ND

0.2 mg/kg wetTetracosane (C24) ND

0.2 mg/kg wetTetradecane (C14) ND

37.5 mg/kg wetTotal Petroleum Hydrocarbons ND

0.2 mg/kg wetTriacontane (C30) ND

5.000 40-140914.54 mg/kg wetSurrogate: O-Terphenyl

LCS

0.2 2.500 40-14080mg/kg wetDecane (C10) 2.0

0.2 2.500 40-140106mg/kg wetDocosane (C22) 2.7

0.2 2.500 40-14096mg/kg wetDodecane (C12) 2.4

0.2 2.500 40-140107mg/kg wetEicosane (C20) 2.7

0.2 2.500 40-140103mg/kg wetHexacosane (C26) 2.6
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8100M Total Petroleum Hydrocarbons

Batch CD10614 - 3546

0.2 2.500 40-140101mg/kg wetHexadecane (C16) 2.5

0.2 2.500 40-14097mg/kg wetNonadecane (C19) 2.4

0.2 2.500 30-14067mg/kg wetNonane (C9) 1.7

0.2 2.500 40-14097mg/kg wetOctacosane (C28) 2.4

0.2 2.500 40-140103mg/kg wetOctadecane (C18) 2.6

0.2 2.500 40-140106mg/kg wetTetracosane (C24) 2.6

0.2 2.500 40-14099mg/kg wetTetradecane (C14) 2.5

37.5 35.00 40-140103mg/kg wetTotal Petroleum Hydrocarbons 36.1

0.2 2.500 40-14079mg/kg wetTriacontane (C30) 2.0

5.000 40-140924.58 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

0.2 2.500 5040-14079 2mg/kg wetDecane (C10) 2.0

0.2 2.500 5040-140105 0.7mg/kg wetDocosane (C22) 2.6

0.2 2.500 5040-14095 2mg/kg wetDodecane (C12) 2.4

0.2 2.500 5040-140106 0.2mg/kg wetEicosane (C20) 2.7

0.2 2.500 5040-140102 2mg/kg wetHexacosane (C26) 2.5

0.2 2.500 5040-140100 1mg/kg wetHexadecane (C16) 2.5

0.2 2.500 5040-14098 0.2mg/kg wetNonadecane (C19) 2.4

0.2 2.500 5030-14065 2mg/kg wetNonane (C9) 1.6

0.2 2.500 5040-14095 2mg/kg wetOctacosane (C28) 2.4

0.2 2.500 5040-140103 0.5mg/kg wetOctadecane (C18) 2.6

0.2 2.500 5040-140104 1mg/kg wetTetracosane (C24) 2.6

0.2 2.500 5040-14098 1mg/kg wetTetradecane (C14) 2.4

37.5 35.00 5040-140102 1mg/kg wetTotal Petroleum Hydrocarbons 35.7

0.2 2.500 5040-14078 1mg/kg wetTriacontane (C30) 2.0

5.000 40-140914.54 mg/kg wetSurrogate: O-Terphenyl

Matrix Spike Source: 1104050-20

0.2 3.225 0.7 40-14088mg/kg dryDecane (C10) 3.5

0.2 3.225 ND 40-140133mg/kg dryDocosane (C22) 4.3

0.2 3.225 0.4 40-140106mg/kg dryDodecane (C12) 3.8

0.2 3.225 1.7 40-14067mg/kg dryEicosane (C20) 3.9

0.2 3.225 0.5 40-140105mg/kg dryHexacosane (C26) 3.9

0.2 3.225 0.6 40-140108mg/kg dryHexadecane (C16) 4.1

0.2 3.225 1.3 40-14093mg/kg dryNonadecane (C19) 4.3

0.2 3.225 0.9 30-14055mg/kg dryNonane (C9) 2.7

0.2 3.225 ND 40-140106mg/kg dryOctacosane (C28) 3.4

0.2 3.225 10.0 40-140NRmg/kg dryOctadecane (C18) 8.0 M-

0.2 3.225 2.4 40-14016mg/kg dryTetracosane (C24) 2.9 M-

0.2 3.225 0.8 40-14097mg/kg dryTetradecane (C14) 3.9

48.4 45.15 1520 40-140541mg/kg dryTotal Petroleum Hydrocarbons 1770 MT

0.2 3.225 ND 40-140115mg/kg dryTriacontane (C30) 3.7

6.450 40-140835.35 mg/kg drySurrogate: O-Terphenyl

Matrix Spike Dup Source: 1104050-20
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8100M Total Petroleum Hydrocarbons

Batch CD10614 - 3546

0.2 3.306 0.7 5040-14096 9mg/kg dryDecane (C10) 3.8

0.2 3.306 ND 5040-140169 26mg/kg dryDocosane (C22) 5.6 M+

0.2 3.306 0.4 5040-14097 5mg/kg dryDodecane (C12) 3.6

0.2 3.306 1.7 5040-140166 60mg/kg dryEicosane (C20) 7.2 D+, M+

0.2 3.306 0.5 5040-14097 5mg/kg dryHexacosane (C26) 3.7

0.2 3.306 0.6 5040-140100 4mg/kg dryHexadecane (C16) 3.9

0.2 3.306 1.3 5040-14071 16mg/kg dryNonadecane (C19) 3.7

0.2 3.306 0.9 5030-14051 3mg/kg dryNonane (C9) 2.6

0.2 3.306 ND 5040-140107 3mg/kg dryOctacosane (C28) 3.5

0.2 3.306 10.0 5040-140327 89mg/kg dryOctadecane (C18) 20.8 D+, M+

0.2 3.306 2.4 5040-14051 33mg/kg dryTetracosane (C24) 4.1

0.2 3.306 0.8 5040-14095 0.4mg/kg dryTetradecane (C14) 3.9

49.6 46.28 1520 5040-140446 2mg/kg dryTotal Petroleum Hydrocarbons 1730 MT

0.2 3.306 ND 5040-140117 3mg/kg dryTriacontane (C30) 3.9

6.612 40-140714.71 mg/kg drySurrogate: O-Terphenyl

8270C Polynuclear Aromatic Hydrocarbons

Batch CD10615 - 3546

Blank

0.333 mg/kg wet2-Methylnaphthalene ND

0.333 mg/kg wetAcenaphthene ND

0.333 mg/kg wetAcenaphthylene ND

0.333 mg/kg wetAnthracene ND

0.333 mg/kg wetBenzo(a)anthracene ND

0.167 mg/kg wetBenzo(a)pyrene ND

0.333 mg/kg wetBenzo(b)fluoranthene ND

0.333 mg/kg wetBenzo(g,h,i)perylene ND

0.333 mg/kg wetBenzo(k)fluoranthene ND

0.167 mg/kg wetChrysene ND

0.167 mg/kg wetDibenzo(a,h)Anthracene ND

0.333 mg/kg wetFluoranthene ND

0.333 mg/kg wetFluorene ND

0.333 mg/kg wetIndeno(1,2,3-cd)Pyrene ND

0.333 mg/kg wetNaphthalene ND

0.333 mg/kg wetPhenanthrene ND

0.333 mg/kg wetPyrene ND

3.333 30-130792.64 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

3.333 30-130832.77 mg/kg wetSurrogate: 2-Fluorobiphenyl

3.333 30-130742.47 mg/kg wetSurrogate: Nitrobenzene-d5

3.333 30-1301063.52 mg/kg wetSurrogate: p-Terphenyl-d14

LCS

0.333 3.333 40-14081mg/kg wet2-Methylnaphthalene 2.71

0.333 3.333 40-140102mg/kg wetAcenaphthene 3.39

0.333 3.333 40-14084mg/kg wetAcenaphthylene 2.79
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8270C Polynuclear Aromatic Hydrocarbons

Batch CD10615 - 3546

0.333 3.333 40-140117mg/kg wetAnthracene 3.90

0.333 3.333 40-140116mg/kg wetBenzo(a)anthracene 3.88

0.167 3.333 40-140119mg/kg wetBenzo(a)pyrene 3.98

0.333 3.333 40-140119mg/kg wetBenzo(b)fluoranthene 3.96

0.333 3.333 40-140115mg/kg wetBenzo(g,h,i)perylene 3.82

0.333 3.333 40-140117mg/kg wetBenzo(k)fluoranthene 3.90

0.167 3.333 40-140120mg/kg wetChrysene 4.02

0.167 3.333 40-140111mg/kg wetDibenzo(a,h)Anthracene 3.69

0.333 3.333 40-140102mg/kg wetFluoranthene 3.40

0.333 3.333 40-140113mg/kg wetFluorene 3.77

0.333 3.333 40-140110mg/kg wetIndeno(1,2,3-cd)Pyrene 3.66

0.333 3.333 40-14077mg/kg wetNaphthalene 2.58

0.333 3.333 40-140118mg/kg wetPhenanthrene 3.92

0.333 3.333 40-140118mg/kg wetPyrene 3.95

3.333 30-130702.32 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

3.333 30-130722.40 mg/kg wetSurrogate: 2-Fluorobiphenyl

3.333 30-130642.12 mg/kg wetSurrogate: Nitrobenzene-d5

3.333 30-130903.00 mg/kg wetSurrogate: p-Terphenyl-d14

LCS Dup

0.333 3.333 3040-14080 2mg/kg wet2-Methylnaphthalene 2.65

0.333 3.333 3040-140100 2mg/kg wetAcenaphthene 3.32

0.333 3.333 3040-14082 2mg/kg wetAcenaphthylene 2.72

0.333 3.333 3040-140118 1mg/kg wetAnthracene 3.94

0.333 3.333 3040-140118 1mg/kg wetBenzo(a)anthracene 3.93

0.167 3.333 3040-140124 4mg/kg wetBenzo(a)pyrene 4.13

0.333 3.333 3040-140124 4mg/kg wetBenzo(b)fluoranthene 4.12

0.333 3.333 3040-140114 0.9mg/kg wetBenzo(g,h,i)perylene 3.79

0.333 3.333 3040-140113 4mg/kg wetBenzo(k)fluoranthene 3.75

0.167 3.333 3040-140122 0.9mg/kg wetChrysene 4.05

0.167 3.333 3040-140108 3mg/kg wetDibenzo(a,h)Anthracene 3.59

0.333 3.333 3040-140103 1mg/kg wetFluoranthene 3.44

0.333 3.333 3040-140108 5mg/kg wetFluorene 3.59

0.333 3.333 3040-140110 0.2mg/kg wetIndeno(1,2,3-cd)Pyrene 3.65

0.333 3.333 3040-14079 2mg/kg wetNaphthalene 2.64

0.333 3.333 3040-140119 2mg/kg wetPhenanthrene 3.98

0.333 3.333 3040-140117 0.9mg/kg wetPyrene 3.91

3.333 30-130682.27 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

3.333 30-130742.46 mg/kg wetSurrogate: 2-Fluorobiphenyl

3.333 30-130662.20 mg/kg wetSurrogate: Nitrobenzene-d5

3.333 30-130892.98 mg/kg wetSurrogate: p-Terphenyl-d14

Matrix Spike Source: 1104050-20 MM

4.38 4.386 ND 40-14092mg/kg dry2-Methylnaphthalene 4.04

4.38 4.386 ND 40-140117mg/kg dryAcenaphthene 5.13

4.38 4.386 1.63 40-140105mg/kg dryAcenaphthylene 6.22

4.38 4.386 1.80 40-140137mg/kg dryAnthracene 7.81
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8270C Polynuclear Aromatic Hydrocarbons

Batch CD10615 - 3546

4.38 4.386 12.0 40-140341mg/kg dryBenzo(a)anthracene 26.9

2.20 4.386 10.8 40-140267mg/kg dryBenzo(a)pyrene 22.6

4.38 4.386 14.1 40-140239mg/kg dryBenzo(b)fluoranthene 24.6

4.38 4.386 7.24 40-140180mg/kg dryBenzo(g,h,i)perylene 15.1

4.38 4.386 4.19 40-140196mg/kg dryBenzo(k)fluoranthene 12.8

2.20 4.386 10.3 40-140348mg/kg dryChrysene 25.6

2.20 4.386 1.46 40-14075mg/kg dryDibenzo(a,h)Anthracene 4.74

4.38 4.386 17.5 40-140454mg/kg dryFluoranthene 37.4

4.38 4.386 1.43 40-140123mg/kg dryFluorene 6.81

4.38 4.386 7.31 40-140160mg/kg dryIndeno(1,2,3-cd)Pyrene 14.3

4.38 4.386 1.07 40-14068mg/kg dryNaphthalene 4.04

4.38 4.386 9.11 40-140386mg/kg dryPhenanthrene 26.0

4.38 4.386 27.7 40-140954mg/kg dryPyrene 69.6

4.386 30-130542.36 mg/kg drySurrogate: 1,2-Dichlorobenzene-d4

4.386 30-130612.70 mg/kg drySurrogate: 2-Fluorobiphenyl

4.386 30-130592.58 mg/kg drySurrogate: Nitrobenzene-d5

4.386 30-130743.24 mg/kg drySurrogate: p-Terphenyl-d14

Matrix Spike Dup Source: 1104050-20 MM

4.35 4.357 ND 3040-14088 6mg/kg dry2-Methylnaphthalene 3.82

4.35 4.357 ND 3040-140106 11mg/kg dryAcenaphthene 4.61

4.35 4.357 1.63 3040-14094 8mg/kg dryAcenaphthylene 5.74

4.35 4.357 1.80 3040-140118 12mg/kg dryAnthracene 6.93

4.35 4.357 12.0 3040-140286 10mg/kg dryBenzo(a)anthracene 24.4

2.18 4.357 10.8 3040-140333 12mg/kg dryBenzo(a)pyrene 25.4

4.35 4.357 14.1 3040-140277 6mg/kg dryBenzo(b)fluoranthene 26.2

4.35 4.357 7.24 3040-140194 4mg/kg dryBenzo(g,h,i)perylene 15.7

4.35 4.357 4.19 3040-140225 9mg/kg dryBenzo(k)fluoranthene 14.0

2.18 4.357 10.3 3040-140269 15mg/kg dryChrysene 22.0

2.18 4.357 1.46 3040-140187 68mg/kg dryDibenzo(a,h)Anthracene 9.62

4.35 4.357 17.5 3040-140277 24mg/kg dryFluoranthene 29.5

4.35 4.357 1.43 3040-140112 8mg/kg dryFluorene 6.30

4.35 4.357 7.31 3040-140180 6mg/kg dryIndeno(1,2,3-cd)Pyrene 15.2

4.35 4.357 1.07 3040-14068 0.6mg/kg dryNaphthalene 4.02

4.35 4.357 9.11 3040-140174 44mg/kg dryPhenanthrene 16.7

4.35 4.357 27.7 3040-140566 28mg/kg dryPyrene 52.4

4.357 30-130542.34 mg/kg drySurrogate: 1,2-Dichlorobenzene-d4

4.357 30-130572.48 mg/kg drySurrogate: 2-Fluorobiphenyl

4.357 30-130592.58 mg/kg drySurrogate: Nitrobenzene-d5

4.357 30-130682.96 mg/kg drySurrogate: p-Terphenyl-d14

Classical Chemistry

Batch CD10707 - TCN Prep

Blank

1.00 mg/kg wetTotal Cyanide ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CD10707 - TCN Prep

LCS

1.00 5.015 90-110100mg/kg wetTotal Cyanide 5.02

LCS

1.00 20.06 90-110101mg/kg wetTotal Cyanide 20.2

LCS Dup

1.00 20.06 2090-11099 2mg/kg wetTotal Cyanide 19.8

Duplicate Source: 1104050-20

1.27 ND 20mg/kg dryTotal Cyanide ND

Matrix Spike Source: 1104050-20

1.26 12.68 ND 75-125101mg/kg dryTotal Cyanide 12.8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

SD Surrogate recovery(ies) diluted below the MRL (SD).

S+ Surrogate recovery(ies) above upper control limit (S+).

S- Surrogate recovery(ies) below lower control limit (S-).

Q Calibration required quadratic regression (Q).

MT Due to high target values, matrix spike compound(s) is masked (MT).

MM Majority of matrix spike compounds are outside of criteria due to matrix interferences (MM).

M+ Matrix Spike recovery is above upper control limit (M+).

M- Matrix Spike recovery is below lower control limit (M-).

EL Elevated Method Reporting Limits due to sample matrix (EL).

D+ Relative percent difference for duplicate is outside of criteria (D+).

D Diluted.

C+ Continuing Calibration recovery is above upper control limit (C+).

B+ Blank Spike recovery is above upper control limit (B+).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104050

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP)

A2LA Accredited: Testing Cert# 2864.01

http://www.a2la.org/scopepdf/2864-01.pdf

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/out_state.pdf

Maine Potable and Non Potable Water:  RI0002

http://www.maine.gov/dep/blwq/topic/vessel/lab_list.pdf

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424

http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301

http://www.mde.state.md.us/assets/document/WSP_labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002

http://www.nj.gov/dep/oqa/certlabs.htm

CHEMISTRY

A2LA Accredited: Testing Cert # 2864.01

Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry)

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSC ID# 1141

Lead Paint, Lead in Children's Metals Jewelry

http://www.cpsc.gov/cgi-bin/labapplist.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Meg Kilpatrick

GZA GeoEnvironmental, Inc.

530 Broadway

Providence, RI 02909

RE:  Tidewater GH (43654.00)

ESS Laboratory Work Order Number:   1104021

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 05, 2011 for the analyses specified on the enclosed Chain of Custody 

Record. 

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures 

for the Analysis of Pollutants, 40 CFR Part 136, as amended.

Revision 1 April 18, 2011: Client Sample IDs for 1104021-01 through -23 have been revised.

Lab Number MatrixSampleName Analysis
GRS-4 0-3in 1311/6010B, 6010B, 8082Soil1104021-01 

GRS-5 0-3in 1311/6010B, 6010B, 8082Soil1104021-02 

GRS-5 1ft §, 6010B, 8082, 8100M, 8260B, 8270C, 9014Soil1104021-03 

GRS-6 0-3in 1311/6010B, 6010B, 8082Soil1104021-04 

GRS-7 0-3in 1311/6010B, 6010B, 8082Soil1104021-05 

GRS-8 0-3in 1311/6010B, 6010B, 8082Soil1104021-06 

GRS-8 9-12in 1311/6010B, 6010B, 8082Soil1104021-07 

GRS-8 2ft §, 6010B, 8082, 8100M, 8260B, 8270C, 9014Soil1104021-08 

GRS-9 0-3in 1311/6010B, 6010B, 8082Soil1104021-09 

GRS-9 2ft §, 6010B, 8082, 8100M, 8260B, 8270C, 9014Soil1104021-10 

GRS-10 0-3in 1311/6010B, 6010B, 8082Soil1104021-11 

GRS-11 0-3in 1311/6010B, 6010B, 8082Soil1104021-12 

GRS-12 0-3in 1311/6010B, 6010B, 8082Soil1104021-13 

GRS-13 0-3in 1311/6010B, 6010B, 8082Soil1104021-14 

GRS-13 1ft §, 6010B, 8082, 8100M, 8260B, 8270C, 9014Soil1104021-15 

GRS-14 0-3in 1311/6010B, 6010B, 8082Soil1104021-16 

GRS-15 0-3in 1311/6010B, 6010B, 8082Soil1104021-17 

GRS-15 1.5ft §, 6010B, 8082, 8100M, 8260B, 8270C, 9014Soil1104021-18 

GRS-16 0-3in 1311/6010B, 6010B, 8082Soil1104021-19 

GRS-17 0-3in 1311/6010B, 6010B, 8082Soil1104021-20 

GRS-18 0-3in 1311/6010B, 6010B, 8082Soil1104021-21 

GRS-18 1ft §, 6010B, 8082, 8100M, 8260B, 8270C, 9014Soil1104021-22 

GRS-19 0-3in 1311/6010B, 6010B, 8082Soil1104021-23 

CS-1 8082Solid1104021-24 

CS-2 8082Solid1104021-25 

CS-3 8082Solid1104021-26 

RW-1 8082Solid1104021-27 

RW-2 8082Solid1104021-28 

RW-3 8082Solid1104021-29 

RW-4 8082Solid1104021-30 

Trip Blank 8260BSolid1104021-31 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

3050B/6000/7000 Total Metals
Matrix Spike recovery is above upper control limit (M+).CD10523-MS1

Chromium (183% @ 75-125%)

Matrix Spike recovery is below lower control limit (M-).CD10524-MS1

Arsenic (73% @ 75-125%)

5035/8260B Volatile Organic Compounds / Methanol
Blank Spike recovery is above upper control limit (B+).CD10608-BS1

Bromomethane (138% @ 70-130%), Chloroethane (131% @ 70-130%)

Blank Spike recovery is above upper control limit (B+).CD10608-BSD1

Bromomethane (134% @ 70-130%)

Matrix Spike recovery is above upper control limit (M+).CD10608-MSD1

Bromomethane (134% @ 70-130%), Chloroethane (136% @ 70-130%)

Continuing Calibration recovery is above upper control limit (C+).CUD0029-CCV1

Chloroethane (137% @ 70-130%)

8082 Polychlorinated Biphenyls (PCB)
Percent difference between primary and confirmation results exceeds 40% (P).1104021-15

Aroclor 1248 

Surrogate recovery(ies) diluted below the MRL (SD).1104021-16

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

Surrogate recovery(ies) diluted below the MRL (SD).1104021-25

Decachlorobiphenyl (% @ 30-150%), Decachlorobiphenyl [2C] (% @ 30-150%), Tetrachloro-m-xylene 

(% @ 30-150%), Tetrachloro-m-xylene [2C] (% @ 30-150%)

8270C Polynuclear Aromatic Hydrocarbons
Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).1104021-15

Perylene-d12 (46% @ 50-200%)

Calibration required quadratic regression (Q).CUD0026-CCV1

Benzo(b)fluoranthene (101% @ 70-130%), Dibenzo(a,h)Anthracene (100% @ 70-130%), 

Indeno(1,2,3-cd)Pyrene (98% @ 70-130%)

End of Project Narrative.

No other observations noted.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-4 0-3in

Date Sampled:  04/05/11 10:37

ESS Laboratory Sample ID:  1104021-01

Sample Matrix:  Soil

Percent Solids:   91 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  16:21Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  16:21Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  16:21Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-4 0-3in

Date Sampled:  04/05/11 10:37

ESS Laboratory Sample ID:  1104021-01

Sample Matrix:  Soil

Percent Solids:   91 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.95 10004/05/11  22:20Cadmium  11000 SVD CD10523 ND (0.37) 

6010B 2.95 10004/05/11  22:20Chromium  110000 SVD CD10523 10.6 (0.7) 

6010B 2.95 10004/05/11  22:20Lead  1500 SVD CD10523 50.5 (3.7) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-4 0-3in

Date Sampled:  04/05/11 10:37

ESS Laboratory Sample ID:  1104021-01

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.2

Final Volume:  10

Percent Solids:   91

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:09Aroclor 1016  110 CD10519 ND (0.0544) 

04/06/11  13:09Aroclor 1221  110 CD10519 ND (0.0544) 

04/06/11  13:09Aroclor 1232  110 CD10519 ND (0.0544) 

04/06/11  13:09Aroclor 1242  110 CD10519 ND (0.0544) 

04/06/11  13:09Aroclor 1248  110 CD10519 ND (0.0544) 

04/06/11  13:09Aroclor 1254  110 CD10519 ND (0.0544) 

04/06/11  13:09Aroclor 1260  110 CD10519 ND (0.0544) 

04/06/11  13:09Aroclor 1262  110 CD10519 ND (0.0544) 

04/06/11  13:09Aroclor 1268  110 CD10519 ND (0.0544) 

%Recovery Qualifier Limits

30-15093 %Surrogate: Decachlorobiphenyl

30-15088 %Surrogate: Decachlorobiphenyl [2C]

30-15084 %Surrogate: Tetrachloro-m-xylene

30-15094 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-5 0-3in

Date Sampled:  04/05/11 11:00

ESS Laboratory Sample ID:  1104021-02

Sample Matrix:  Soil

Percent Solids:   93 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  16:25Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  16:25Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  16:25Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-5 0-3in

Date Sampled:  04/05/11 11:00

ESS Laboratory Sample ID:  1104021-02

Sample Matrix:  Soil

Percent Solids:   93 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.13 10004/05/11  22:33Cadmium  11000 SVD CD10523 ND (0.51) 

6010B 2.13 10004/05/11  22:33Chromium  110000 SVD CD10523 8.6 (1.0) 

6010B 2.13 10004/05/11  22:33Lead  1500 SVD CD10523 48.2 (5.1) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-5 0-3in

Date Sampled:  04/05/11 11:00

ESS Laboratory Sample ID:  1104021-02

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  19.9

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:26Aroclor 1016  110 CD10519 ND (0.0540) 

04/06/11  13:26Aroclor 1221  110 CD10519 ND (0.0540) 

04/06/11  13:26Aroclor 1232  110 CD10519 ND (0.0540) 

04/06/11  13:26Aroclor 1242  110 CD10519 ND (0.0540) 

04/06/11  13:26Aroclor 1248  110 CD10519 ND (0.0540) 

04/06/11  13:26Aroclor 1254  110 CD10519 ND (0.0540) 

04/06/11  13:26Aroclor 1260  110 CD10519 ND (0.0540) 

04/06/11  13:26Aroclor 1262  110 CD10519 ND (0.0540) 

04/06/11  13:26Aroclor 1268  110 CD10519 ND (0.0540) 

%Recovery Qualifier Limits

30-15095 %Surrogate: Decachlorobiphenyl

30-15092 %Surrogate: Decachlorobiphenyl [2C]

30-15069 %Surrogate: Tetrachloro-m-xylene

30-15078 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-5 1ft

Date Sampled:  04/05/11 11:05

ESS Laboratory Sample ID:  1104021-03

Sample Matrix:  Soil

Percent Solids:   93 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.5 10004/06/11   0:21Arsenic  17 SVD CD10523 3.3 (2.1) 

6010B 2.5 10004/06/11   0:21Lead  1500 SVD CD10523 21.6 (4.3) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-5 1ft

Date Sampled:  04/05/11 11:05

ESS Laboratory Sample ID:  1104021-03

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  21.9
Final Volume:  15

Percent Solids:   93

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  12:231,1,1,2-Tetrachloroethane  1220 CD10608 ND (0.0812) CUD0029

04/06/11  12:231,1,1-Trichloroethane  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,1,2,2-Tetrachloroethane  129 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,1,2-Trichloroethane  1100 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,1-Dichloroethane  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,1-Dichloroethene  19.5 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,1-Dichloropropene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,2,3-Trichlorobenzene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,2,3-Trichloropropane  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,2,4-Trichlorobenzene  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,2,4-Trimethylbenzene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,2-Dibromo-3-Chloropropane  14.1 CD10608 ND (0.244) CUD0029

04/06/11  12:231,2-Dibromoethane  10.07 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,2-Dichlorobenzene  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,2-Dichloroethane  163 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,2-Dichloropropane  184 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,3,5-Trimethylbenzene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,3-Dichlorobenzene  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,3-Dichloropropane  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,4-Dichlorobenzene  1240 CD10608 ND (0.0406) CUD0029

04/06/11  12:231,4-Dioxane - Screen  1 CD10608 ND (4.06) CUD0029

04/06/11  12:231-Chlorohexane  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:232,2-Dichloropropane  1 CD10608 ND (0.0812) CUD0029

04/06/11  12:232-Butanone  110000 CD10608 ND (1.01) CUD0029

04/06/11  12:232-Chlorotoluene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:232-Hexanone  1 CD10608 ND (0.406) CUD0029

04/06/11  12:234-Chlorotoluene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:234-Isopropyltoluene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:234-Methyl-2-Pentanone  110000 CD10608 ND (0.406) CUD0029

04/06/11  12:23Acetone  110000 CD10608 ND (1.01) CUD0029

04/06/11  12:23Benzene  1200 CD10608 ND (0.0406) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-5 1ft

Date Sampled:  04/05/11 11:05

ESS Laboratory Sample ID:  1104021-03

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  21.9
Final Volume:  15

Percent Solids:   93

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  12:23Bromobenzene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Bromochloromethane  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Bromodichloromethane  192 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Bromoform  1720 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Bromomethane  12900 CD10608 ND (0.0812) CUD0029

04/06/11  12:23Carbon Disulfide  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Carbon Tetrachloride  144 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Chlorobenzene  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Chloroethane  1 CD10608 ND (0.0812) CUD0029

04/06/11  12:23Chloroform  1940 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Chloromethane  1 CD10608 ND (0.0812) CUD0029

04/06/11  12:23cis-1,2-Dichloroethene  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:23cis-1,3-Dichloropropene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Dibromochloromethane  168 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Dibromomethane  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Dichlorodifluoromethane  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Diethyl Ether  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Di-isopropyl ether  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Ethyl tertiary-butyl ether  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Ethylbenzene  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Hexachlorobutadiene  173 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Isopropylbenzene  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Methyl tert-Butyl Ether  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Methylene Chloride  1760 CD10608 ND (0.203) CUD0029

04/06/11  12:23Naphthalene  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:23n-Butylbenzene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23n-Propylbenzene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23sec-Butylbenzene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Styrene  1190 CD10608 ND (0.0406) CUD0029

04/06/11  12:23tert-Butylbenzene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Tertiary-amyl methyl ether  1 CD10608 ND (0.0406) CUD0029

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-5 1ft

Date Sampled:  04/05/11 11:05

ESS Laboratory Sample ID:  1104021-03

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  21.9
Final Volume:  15

Percent Solids:   93

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  12:23Tetrachloroethene  1110 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Tetrahydrofuran  1 CD10608 ND (0.406) CUD0029

04/06/11  12:23Toluene  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:23trans-1,2-Dichloroethene  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:23trans-1,3-Dichloropropene  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Trichloroethene  1520 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Trichlorofluoromethane  1 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Vinyl Acetate  1 CD10608 ND (0.203) CUD0029

04/06/11  12:23Vinyl Chloride  13 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Xylene O  110000 CD10608 ND (0.0406) CUD0029

04/06/11  12:23Xylene P,M  110000 CD10608 ND (0.0812) CUD0029

04/06/11  12:23Xylenes (Total)  110000 [CALC] ND (0.122) 

%Recovery Qualifier Limits

70-130105 %Surrogate: 1,2-Dichloroethane-d4

70-130101 %Surrogate: 4-Bromofluorobenzene

70-130105 %Surrogate: Dibromofluoromethane

70-13096 %Surrogate: Toluene-d8

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-5 1ft

Date Sampled:  04/05/11 11:05

ESS Laboratory Sample ID:  1104021-03

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:45Aroclor 1016  110 CD10519 ND (0.0538) 

04/06/11  13:45Aroclor 1221  110 CD10519 ND (0.0538) 

04/06/11  13:45Aroclor 1232  110 CD10519 ND (0.0538) 

04/06/11  13:45Aroclor 1242  110 CD10519 ND (0.0538) 

04/06/11  13:45Aroclor 1248  110 CD10519 ND (0.0538) 

04/06/11  13:45Aroclor 1254  110 CD10519 ND (0.0538) 

04/06/11  13:45Aroclor 1260  110 CD10519 ND (0.0538) 

04/06/11  13:45Aroclor 1262  110 CD10519 ND (0.0538) 

04/06/11  13:45Aroclor 1268  110 CD10519 ND (0.0538) 

%Recovery Qualifier Limits

30-15097 %Surrogate: Decachlorobiphenyl

30-15096 %Surrogate: Decachlorobiphenyl [2C]

30-15099 %Surrogate: Tetrachloro-m-xylene

30-150106 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-5 1ft

Date Sampled:  04/05/11 11:05

ESS Laboratory Sample ID:  1104021-03

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  20.1

Final Volume:  1

Percent Solids:   93

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  15:09Total Petroleum Hydrocarbons  12500 CD10414 ND (40.1) CUD0032

%Recovery Qualifier Limits

40-14093 %Surrogate: O-Terphenyl

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-5 1ft

Date Sampled:  04/05/11 11:05

ESS Laboratory Sample ID:  1104021-03

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  15

Final Volume:  0.5

Percent Solids:   93

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8270C Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  10:032-Methylnaphthalene  110000 CD10415 ND (0.358) CUD0026

04/06/11  10:03Acenaphthene  110000 CD10415 ND (0.358) CUD0026

04/06/11  10:03Acenaphthylene  110000 CD10415 ND (0.358) CUD0026

04/06/11  10:03Anthracene  110000 CD10415 ND (0.358) CUD0026

04/06/11  10:03Benzo(a)anthracene  17.8 CD10415 ND (0.358) CUD0026

04/06/11  10:03Benzo(a)pyrene  10.8 CD10415 ND (0.180) CUD0026

04/06/11  10:03Benzo(b)fluoranthene  17.8 CD10415 ND (0.358) CUD0026

04/06/11  10:03Benzo(g,h,i)perylene  110000 CD10415 ND (0.358) CUD0026

04/06/11  10:03Benzo(k)fluoranthene  178 CD10415 ND (0.358) CUD0026

04/06/11  10:03Chrysene  1780 CD10415 ND (0.180) CUD0026

04/06/11  10:03Dibenzo(a,h)Anthracene  10.8 CD10415 ND (0.180) CUD0026

04/06/11  10:03Fluoranthene  110000 CD10415 ND (0.358) CUD0026

04/06/11  10:03Fluorene  110000 CD10415 ND (0.358) CUD0026

04/06/11  10:03Indeno(1,2,3-cd)Pyrene  17.8 CD10415 ND (0.358) CUD0026

04/06/11  10:03Naphthalene  110000 CD10415 ND (0.358) CUD0026

04/06/11  10:03Phenanthrene  110000 CD10415 ND (0.358) CUD0026

04/06/11  10:03Pyrene  110000 CD10415 ND (0.358) CUD0026

%Recovery Qualifier Limits

30-13065 %Surrogate: 1,2-Dichlorobenzene-d4

30-13075 %Surrogate: 2-Fluorobiphenyl

30-13064 %Surrogate: Nitrobenzene-d5

30-130104 %Surrogate: p-Terphenyl-d14

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-5 1ft

Date Sampled:  04/05/11 11:05

ESS Laboratory Sample ID:  1104021-03

Sample Matrix:  Soil

Percent Solids:   93

All methods used are in accordance with 40 CFR 136.

Classical Chemistry

Analyte Results (MRL)
RI - IC DEC

UnitsMethod Limit DF Analyst Analyzed Batch
9014 mg/kg dry04/07/11  10:15Total Cyanide  110000 EEM CD10707 ND (1.06) 

§ mg/kg04/05/11   0:00Total Organic Carbon § CD10727 2350 (100) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-6 0-3in

Date Sampled:  04/05/11 11:11

ESS Laboratory Sample ID:  1104021-04

Sample Matrix:  Soil

Percent Solids:   93 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  16:29Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  16:29Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  16:29Lead  15 SVD CD10601 ND (0.200) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-6 0-3in

Date Sampled:  04/05/11 11:11

ESS Laboratory Sample ID:  1104021-04

Sample Matrix:  Soil

Percent Solids:   93 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.15 10004/05/11  22:38Cadmium  11000 SVD CD10523 ND (0.50) 

6010B 2.15 10004/05/11  22:38Chromium  110000 SVD CD10523 6.2 (1.0) 

6010B 2.15 10004/05/11  22:38Lead  1500 SVD CD10523 42.0 (5.0) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-6 0-3in

Date Sampled:  04/05/11 11:11

ESS Laboratory Sample ID:  1104021-04

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:04Aroclor 1016  110 CD10519 ND (0.0538) 

04/06/11  14:04Aroclor 1221  110 CD10519 ND (0.0538) 

04/06/11  14:04Aroclor 1232  110 CD10519 ND (0.0538) 

04/06/11  14:04Aroclor 1242  110 CD10519 ND (0.0538) 

04/06/11  14:04Aroclor 1248  110 CD10519 ND (0.0538) 

04/06/11  14:04Aroclor 1254  110 CD10519 ND (0.0538) 

04/06/11  14:04Aroclor 1260  110 CD10519 ND (0.0538) 

04/06/11  14:04Aroclor 1262  110 CD10519 ND (0.0538) 

04/06/11  14:04Aroclor 1268  110 CD10519 ND (0.0538) 

%Recovery Qualifier Limits

30-15083 %Surrogate: Decachlorobiphenyl

30-15083 %Surrogate: Decachlorobiphenyl [2C]

30-15079 %Surrogate: Tetrachloro-m-xylene

30-15084 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-7 0-3in

Date Sampled:  04/05/11 11:21

ESS Laboratory Sample ID:  1104021-05

Sample Matrix:  Soil

Percent Solids:   89 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  16:33Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  16:33Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  16:33Lead  15 SVD CD10601 ND (0.200) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-7 0-3in

Date Sampled:  04/05/11 11:21

ESS Laboratory Sample ID:  1104021-05

Sample Matrix:  Soil

Percent Solids:   89 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.53 10004/05/11  22:42Cadmium  11000 SVD CD10523 ND (0.45) 

6010B 2.53 10004/05/11  22:42Chromium  110000 SVD CD10523 5.2 (0.9) 

6010B 2.53 10004/05/11  22:42Lead  1500 SVD CD10523 20.9 (4.4) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-7 0-3in

Date Sampled:  04/05/11 11:21

ESS Laboratory Sample ID:  1104021-05

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.2

Final Volume:  10

Percent Solids:   89

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:23Aroclor 1016  110 CD10519 ND (0.0556) 

04/06/11  14:23Aroclor 1221  110 CD10519 ND (0.0556) 

04/06/11  14:23Aroclor 1232  110 CD10519 ND (0.0556) 

04/06/11  14:23Aroclor 1242  110 CD10519 ND (0.0556) 

04/06/11  14:23Aroclor 1248  110 CD10519 ND (0.0556) 

04/06/11  14:23Aroclor 1254  110 CD10519 ND (0.0556) 

04/06/11  14:23Aroclor 1260  110 CD10519 ND (0.0556) 

04/06/11  14:23Aroclor 1262  110 CD10519 ND (0.0556) 

04/06/11  14:23Aroclor 1268  110 CD10519 ND (0.0556) 

%Recovery Qualifier Limits

30-150102 %Surrogate: Decachlorobiphenyl

30-15094 %Surrogate: Decachlorobiphenyl [2C]

30-15092 %Surrogate: Tetrachloro-m-xylene

30-15097 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 0-3in

Date Sampled:  04/05/11 11:28

ESS Laboratory Sample ID:  1104021-06

Sample Matrix:  Soil

Percent Solids:   76 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  16:37Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  16:37Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  16:37Lead  15 SVD CD10601 ND (0.200) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 0-3in

Date Sampled:  04/05/11 11:28

ESS Laboratory Sample ID:  1104021-06

Sample Matrix:  Soil

Percent Solids:   76 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.23 10004/05/11  22:47Cadmium  11000 SVD CD10523 ND (0.59) 

6010B 2.23 10004/05/11  22:47Chromium  110000 SVD CD10523 8.5 (1.2) 

6010B 2.23 10004/05/11  22:47Lead  1500 SVD CD10523 49.0 (5.9) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 0-3in

Date Sampled:  04/05/11 11:28

ESS Laboratory Sample ID:  1104021-06

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.6

Final Volume:  10

Percent Solids:   76

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:42Aroclor 1016  110 CD10519 ND (0.0639) 

04/06/11  14:42Aroclor 1221  110 CD10519 ND (0.0639) 

04/06/11  14:42Aroclor 1232  110 CD10519 ND (0.0639) 

04/06/11  14:42Aroclor 1242  110 CD10519 ND (0.0639) 

04/06/11  14:42Aroclor 1248  110 CD10519 ND (0.0639) 

04/06/11  14:42Aroclor 1254  110 CD10519 ND (0.0639) 

04/06/11  14:42Aroclor 1260  110 CD10519 ND (0.0639) 

04/06/11  14:42Aroclor 1262  110 CD10519 ND (0.0639) 

04/06/11  14:42Aroclor 1268  110 CD10519 ND (0.0639) 

%Recovery Qualifier Limits

30-15094 %Surrogate: Decachlorobiphenyl

30-15097 %Surrogate: Decachlorobiphenyl [2C]

30-15089 %Surrogate: Tetrachloro-m-xylene

30-15099 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 9-12in

Date Sampled:  04/05/11 11:30

ESS Laboratory Sample ID:  1104021-07

Sample Matrix:  Soil

Percent Solids:   91 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  16:45Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  16:45Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  16:45Lead  15 SVD CD10601 ND (0.200) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 9-12in

Date Sampled:  04/05/11 11:30

ESS Laboratory Sample ID:  1104021-07

Sample Matrix:  Soil

Percent Solids:   91 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.47 10004/05/11  22:52Cadmium  11000 SVD CD10523 ND (0.45) 

6010B 2.47 10004/05/11  22:52Chromium  110000 SVD CD10523 5.9 (0.9) 

6010B 2.47 10004/05/11  22:52Lead  1500 SVD CD10523 13.9 (4.5) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 9-12in

Date Sampled:  04/05/11 11:30

ESS Laboratory Sample ID:  1104021-07

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  19.9

Final Volume:  10

Percent Solids:   91

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  15:00Aroclor 1016  110 CD10519 ND (0.0552) 

04/06/11  15:00Aroclor 1221  110 CD10519 ND (0.0552) 

04/06/11  15:00Aroclor 1232  110 CD10519 ND (0.0552) 

04/06/11  15:00Aroclor 1242  110 CD10519 ND (0.0552) 

04/06/11  15:00Aroclor 1248  110 CD10519 ND (0.0552) 

04/06/11  15:00Aroclor 1254  110 CD10519 ND (0.0552) 

04/06/11  15:00Aroclor 1260  110 CD10519 ND (0.0552) 

04/06/11  15:00Aroclor 1262  110 CD10519 ND (0.0552) 

04/06/11  15:00Aroclor 1268  110 CD10519 ND (0.0552) 

%Recovery Qualifier Limits

30-15091 %Surrogate: Decachlorobiphenyl

30-15091 %Surrogate: Decachlorobiphenyl [2C]

30-15091 %Surrogate: Tetrachloro-m-xylene

30-150100 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 2ft

Date Sampled:  04/05/11 11:36

ESS Laboratory Sample ID:  1104021-08

Sample Matrix:  Soil

Percent Solids:   92 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.32 10004/06/11   0:26Arsenic  17 SVD CD10523 ND (2.3) 

6010B 2.32 10004/06/11   0:26Lead  1500 SVD CD10523 19.5 (4.7) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 2ft

Date Sampled:  04/05/11 11:36

ESS Laboratory Sample ID:  1104021-08

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  21.2
Final Volume:  15

Percent Solids:   92

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  12:521,1,1,2-Tetrachloroethane  1220 CD10608 ND (0.0856) CUD0029

04/06/11  12:521,1,1-Trichloroethane  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,1,2,2-Tetrachloroethane  129 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,1,2-Trichloroethane  1100 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,1-Dichloroethane  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,1-Dichloroethene  19.5 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,1-Dichloropropene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,2,3-Trichlorobenzene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,2,3-Trichloropropane  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,2,4-Trichlorobenzene  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,2,4-Trimethylbenzene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,2-Dibromo-3-Chloropropane  14.1 CD10608 ND (0.257) CUD0029

04/06/11  12:521,2-Dibromoethane  10.07 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,2-Dichlorobenzene  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,2-Dichloroethane  163 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,2-Dichloropropane  184 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,3,5-Trimethylbenzene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,3-Dichlorobenzene  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,3-Dichloropropane  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,4-Dichlorobenzene  1240 CD10608 ND (0.0428) CUD0029

04/06/11  12:521,4-Dioxane - Screen  1 CD10608 ND (4.28) CUD0029

04/06/11  12:521-Chlorohexane  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:522,2-Dichloropropane  1 CD10608 ND (0.0856) CUD0029

04/06/11  12:522-Butanone  110000 CD10608 ND (1.07) CUD0029

04/06/11  12:522-Chlorotoluene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:522-Hexanone  1 CD10608 ND (0.428) CUD0029

04/06/11  12:524-Chlorotoluene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:524-Isopropyltoluene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:524-Methyl-2-Pentanone  110000 CD10608 ND (0.428) CUD0029

04/06/11  12:52Acetone  110000 CD10608 ND (1.07) CUD0029

04/06/11  12:52Benzene  1200 CD10608 ND (0.0428) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 2ft

Date Sampled:  04/05/11 11:36

ESS Laboratory Sample ID:  1104021-08

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  21.2
Final Volume:  15

Percent Solids:   92

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  12:52Bromobenzene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Bromochloromethane  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Bromodichloromethane  192 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Bromoform  1720 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Bromomethane  12900 CD10608 ND (0.0856) CUD0029

04/06/11  12:52Carbon Disulfide  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Carbon Tetrachloride  144 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Chlorobenzene  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Chloroethane  1 CD10608 ND (0.0856) CUD0029

04/06/11  12:52Chloroform  1940 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Chloromethane  1 CD10608 ND (0.0856) CUD0029

04/06/11  12:52cis-1,2-Dichloroethene  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:52cis-1,3-Dichloropropene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Dibromochloromethane  168 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Dibromomethane  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Dichlorodifluoromethane  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Diethyl Ether  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Di-isopropyl ether  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Ethyl tertiary-butyl ether  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Ethylbenzene  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Hexachlorobutadiene  173 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Isopropylbenzene  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Methyl tert-Butyl Ether  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Methylene Chloride  1760 CD10608 ND (0.214) CUD0029

04/06/11  12:52Naphthalene  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:52n-Butylbenzene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52n-Propylbenzene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52sec-Butylbenzene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Styrene  1190 CD10608 ND (0.0428) CUD0029

04/06/11  12:52tert-Butylbenzene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Tertiary-amyl methyl ether  1 CD10608 ND (0.0428) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 2ft

Date Sampled:  04/05/11 11:36

ESS Laboratory Sample ID:  1104021-08

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  21.2
Final Volume:  15

Percent Solids:   92

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  12:52Tetrachloroethene  1110 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Tetrahydrofuran  1 CD10608 ND (0.428) CUD0029

04/06/11  12:52Toluene  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:52trans-1,2-Dichloroethene  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:52trans-1,3-Dichloropropene  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Trichloroethene  1520 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Trichlorofluoromethane  1 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Vinyl Acetate  1 CD10608 ND (0.214) CUD0029

04/06/11  12:52Vinyl Chloride  13 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Xylene O  110000 CD10608 ND (0.0428) CUD0029

04/06/11  12:52Xylene P,M  110000 CD10608 ND (0.0856) CUD0029

04/06/11  12:52Xylenes (Total)  110000 [CALC] ND (0.128) 

%Recovery Qualifier Limits

70-130106 %Surrogate: 1,2-Dichloroethane-d4

70-13099 %Surrogate: 4-Bromofluorobenzene

70-130107 %Surrogate: Dibromofluoromethane

70-13096 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 2ft

Date Sampled:  04/05/11 11:36

ESS Laboratory Sample ID:  1104021-08

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   92

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  15:19Aroclor 1016  110 CD10519 ND (0.0543) 

04/06/11  15:19Aroclor 1221  110 CD10519 ND (0.0543) 

04/06/11  15:19Aroclor 1232  110 CD10519 ND (0.0543) 

04/06/11  15:19Aroclor 1242  110 CD10519 ND (0.0543) 

04/06/11  15:19Aroclor 1248  110 CD10519 ND (0.0543) 

04/06/11  15:19Aroclor 1254  110 CD10519 ND (0.0543) 

04/06/11  15:19Aroclor 1260  110 CD10519 ND (0.0543) 

04/06/11  15:19Aroclor 1262  110 CD10519 ND (0.0543) 

04/06/11  15:19Aroclor 1268  110 CD10519 ND (0.0543) 

%Recovery Qualifier Limits

30-15094 %Surrogate: Decachlorobiphenyl

30-15091 %Surrogate: Decachlorobiphenyl [2C]

30-15093 %Surrogate: Tetrachloro-m-xylene

30-15099 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 2ft

Date Sampled:  04/05/11 11:36

ESS Laboratory Sample ID:  1104021-08

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  20.1

Final Volume:  1

Percent Solids:   92

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  12:50Total Petroleum Hydrocarbons  12500 CD10414 117 (40.6) CUD0033

%Recovery Qualifier Limits

40-140115 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 2ft

Date Sampled:  04/05/11 11:36

ESS Laboratory Sample ID:  1104021-08

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  15.2

Final Volume:  0.5

Percent Solids:   92

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8270C Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  12:342-Methylnaphthalene  110000 CD10415 ND (0.357) CUD0026

04/06/11  12:34Acenaphthene  110000 CD10415 ND (0.357) CUD0026

04/06/11  12:34Acenaphthylene  110000 CD10415 0.372 (0.357) CUD0026

04/06/11  12:34Anthracene  110000 CD10415 0.522 (0.357) CUD0026

04/06/11  12:34Benzo(a)anthracene  17.8 CD10415 2.81 (0.357) CUD0026

04/06/11  12:34Benzo(a)pyrene  10.8 CD10415 2.55 (0.179) CUD0026

04/06/11  12:34Benzo(b)fluoranthene  17.8 CD10415 3.52 (0.357) CUD0026

04/06/11  12:34Benzo(g,h,i)perylene  110000 CD10415 0.866 (0.357) CUD0026

04/06/11  12:34Benzo(k)fluoranthene  178 CD10415 1.53 (0.357) CUD0026

04/06/11  12:34Chrysene  1780 CD10415 3.18 (0.179) CUD0026

04/06/11  12:34Dibenzo(a,h)Anthracene  10.8 CD10415 0.457 (0.179) CUD0026

04/06/11  12:34Fluoranthene  110000 CD10415 6.53 (0.357) CUD0026

04/06/11  12:34Fluorene  110000 CD10415 ND (0.357) CUD0026

04/06/11  12:34Indeno(1,2,3-cd)Pyrene  17.8 CD10415 0.903 (0.357) CUD0026

04/06/11  12:34Naphthalene  110000 CD10415 ND (0.357) CUD0026

04/06/11  12:34Phenanthrene  110000 CD10415 3.29 (0.357) CUD0026

04/06/11  12:34Pyrene  110000 CD10415 5.84 (0.357) CUD0026

%Recovery Qualifier Limits

30-13067 %Surrogate: 1,2-Dichlorobenzene-d4

30-13072 %Surrogate: 2-Fluorobiphenyl

30-13066 %Surrogate: Nitrobenzene-d5

30-13082 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-8 2ft

Date Sampled:  04/05/11 11:36

ESS Laboratory Sample ID:  1104021-08

Sample Matrix:  Soil

Percent Solids:   92

All methods used are in accordance with 40 CFR 136.

Classical Chemistry

Analyte Results (MRL)
RI - IC DEC

UnitsMethod Limit DF Analyst Analyzed Batch
9014 mg/kg dry04/07/11  10:15Total Cyanide  110000 EEM CD10707 ND (1.08) 

§ mg/kg04/05/11   0:00Total Organic Carbon § CD10727 4940 (100) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-9 0-3in

Date Sampled:  04/05/11 12:28

ESS Laboratory Sample ID:  1104021-09

Sample Matrix:  Soil

Percent Solids:   89 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  16:58Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  16:58Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  16:58Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-9 0-3in

Date Sampled:  04/05/11 12:28

ESS Laboratory Sample ID:  1104021-09

Sample Matrix:  Soil

Percent Solids:   89 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.59 10004/05/11  22:56Cadmium  11000 SVD CD10523 ND (0.44) 

6010B 2.59 10004/05/11  22:56Chromium  110000 SVD CD10523 4.3 (0.9) 

6010B 2.59 10004/05/11  22:56Lead  1500 SVD CD10523 12.0 (4.3) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 40 of 143



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-9 0-3in

Date Sampled:  04/05/11 12:28

ESS Laboratory Sample ID:  1104021-09

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.2

Final Volume:  10

Percent Solids:   89

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  15:38Aroclor 1016  110 CD10519 ND (0.0556) 

04/06/11  15:38Aroclor 1221  110 CD10519 ND (0.0556) 

04/06/11  15:38Aroclor 1232  110 CD10519 ND (0.0556) 

04/06/11  15:38Aroclor 1242  110 CD10519 ND (0.0556) 

04/06/11  15:38Aroclor 1248  110 CD10519 ND (0.0556) 

04/06/11  15:38Aroclor 1254  110 CD10519 ND (0.0556) 

04/06/11  15:38Aroclor 1260  110 CD10519 ND (0.0556) 

04/06/11  15:38Aroclor 1262  110 CD10519 ND (0.0556) 

04/06/11  15:38Aroclor 1268  110 CD10519 ND (0.0556) 

%Recovery Qualifier Limits

30-15093 %Surrogate: Decachlorobiphenyl

30-15091 %Surrogate: Decachlorobiphenyl [2C]

30-15096 %Surrogate: Tetrachloro-m-xylene

30-150103 %Surrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-9 2ft

Date Sampled:  04/05/11 12:35

ESS Laboratory Sample ID:  1104021-10

Sample Matrix:  Soil

Percent Solids:   93 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.44 10004/06/11   0:30Arsenic  17 SVD CD10523 ND (2.2) 

6010B 2.44 10004/06/11   0:30Lead  1500 SVD CD10523 11.9 (4.4) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-9 2ft

Date Sampled:  04/05/11 12:35

ESS Laboratory Sample ID:  1104021-10

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  24.9
Final Volume:  15

Percent Solids:   93

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:221,1,1,2-Tetrachloroethane  1220 CD10608 ND (0.0723) CUD0029

04/06/11  13:221,1,1-Trichloroethane  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,1,2,2-Tetrachloroethane  129 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,1,2-Trichloroethane  1100 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,1-Dichloroethane  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,1-Dichloroethene  19.5 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,1-Dichloropropene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,2,3-Trichlorobenzene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,2,3-Trichloropropane  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,2,4-Trichlorobenzene  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,2,4-Trimethylbenzene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,2-Dibromo-3-Chloropropane  14.1 CD10608 ND (0.217) CUD0029

04/06/11  13:221,2-Dibromoethane  10.07 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,2-Dichlorobenzene  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,2-Dichloroethane  163 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,2-Dichloropropane  184 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,3,5-Trimethylbenzene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,3-Dichlorobenzene  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,3-Dichloropropane  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,4-Dichlorobenzene  1240 CD10608 ND (0.0362) CUD0029

04/06/11  13:221,4-Dioxane - Screen  1 CD10608 ND (3.62) CUD0029

04/06/11  13:221-Chlorohexane  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:222,2-Dichloropropane  1 CD10608 ND (0.0723) CUD0029

04/06/11  13:222-Butanone  110000 CD10608 ND (0.904) CUD0029

04/06/11  13:222-Chlorotoluene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:222-Hexanone  1 CD10608 ND (0.362) CUD0029

04/06/11  13:224-Chlorotoluene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:224-Isopropyltoluene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:224-Methyl-2-Pentanone  110000 CD10608 ND (0.362) CUD0029

04/06/11  13:22Acetone  110000 CD10608 ND (0.904) CUD0029

04/06/11  13:22Benzene  1200 CD10608 ND (0.0362) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-9 2ft

Date Sampled:  04/05/11 12:35

ESS Laboratory Sample ID:  1104021-10

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  24.9
Final Volume:  15

Percent Solids:   93

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:22Bromobenzene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Bromochloromethane  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Bromodichloromethane  192 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Bromoform  1720 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Bromomethane  12900 CD10608 ND (0.0723) CUD0029

04/06/11  13:22Carbon Disulfide  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Carbon Tetrachloride  144 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Chlorobenzene  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Chloroethane  1 CD10608 ND (0.0723) CUD0029

04/06/11  13:22Chloroform  1940 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Chloromethane  1 CD10608 ND (0.0723) CUD0029

04/06/11  13:22cis-1,2-Dichloroethene  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:22cis-1,3-Dichloropropene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Dibromochloromethane  168 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Dibromomethane  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Dichlorodifluoromethane  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Diethyl Ether  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Di-isopropyl ether  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Ethyl tertiary-butyl ether  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Ethylbenzene  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Hexachlorobutadiene  173 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Isopropylbenzene  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Methyl tert-Butyl Ether  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Methylene Chloride  1760 CD10608 ND (0.181) CUD0029

04/06/11  13:22Naphthalene  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:22n-Butylbenzene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22n-Propylbenzene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22sec-Butylbenzene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Styrene  1190 CD10608 ND (0.0362) CUD0029

04/06/11  13:22tert-Butylbenzene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Tertiary-amyl methyl ether  1 CD10608 ND (0.0362) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-9 2ft

Date Sampled:  04/05/11 12:35

ESS Laboratory Sample ID:  1104021-10

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  24.9
Final Volume:  15

Percent Solids:   93

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:22Tetrachloroethene  1110 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Tetrahydrofuran  1 CD10608 ND (0.362) CUD0029

04/06/11  13:22Toluene  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:22trans-1,2-Dichloroethene  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:22trans-1,3-Dichloropropene  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Trichloroethene  1520 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Trichlorofluoromethane  1 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Vinyl Acetate  1 CD10608 ND (0.181) CUD0029

04/06/11  13:22Vinyl Chloride  13 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Xylene O  110000 CD10608 ND (0.0362) CUD0029

04/06/11  13:22Xylene P,M  110000 CD10608 ND (0.0723) CUD0029

04/06/11  13:22Xylenes (Total)  110000 [CALC] ND (0.108) 

%Recovery Qualifier Limits

70-130108 %Surrogate: 1,2-Dichloroethane-d4

70-130100 %Surrogate: 4-Bromofluorobenzene

70-130107 %Surrogate: Dibromofluoromethane

70-13098 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-9 2ft

Date Sampled:  04/05/11 12:35

ESS Laboratory Sample ID:  1104021-10

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.1

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  15:57Aroclor 1016  110 CD10519 ND (0.0535) 

04/06/11  15:57Aroclor 1221  110 CD10519 ND (0.0535) 

04/06/11  15:57Aroclor 1232  110 CD10519 ND (0.0535) 

04/06/11  15:57Aroclor 1242  110 CD10519 ND (0.0535) 

04/06/11  15:57Aroclor 1248  110 CD10519 ND (0.0535) 

04/06/11  15:57Aroclor 1254  110 CD10519 ND (0.0535) 

04/06/11  15:57Aroclor 1260  110 CD10519 ND (0.0535) 

04/06/11  15:57Aroclor 1262  110 CD10519 ND (0.0535) 

04/06/11  15:57Aroclor 1268  110 CD10519 ND (0.0535) 

%Recovery Qualifier Limits

30-15093 %Surrogate: Decachlorobiphenyl

30-150100 %Surrogate: Decachlorobiphenyl [2C]

30-15094 %Surrogate: Tetrachloro-m-xylene

30-150101 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-9 2ft

Date Sampled:  04/05/11 12:35

ESS Laboratory Sample ID:  1104021-10

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  20.1

Final Volume:  1

Percent Solids:   93

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:24Total Petroleum Hydrocarbons  12500 CD10414 121 (40.1) CUD0033

%Recovery Qualifier Limits

40-140108 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-9 2ft

Date Sampled:  04/05/11 12:35

ESS Laboratory Sample ID:  1104021-10

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  15.1

Final Volume:  0.5

Percent Solids:   93

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8270C Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:042-Methylnaphthalene  110000 CD10415 ND (0.356) CUD0026

04/06/11  13:04Acenaphthene  110000 CD10415 ND (0.356) CUD0026

04/06/11  13:04Acenaphthylene  110000 CD10415 ND (0.356) CUD0026

04/06/11  13:04Anthracene  110000 CD10415 ND (0.356) CUD0026

04/06/11  13:04Benzo(a)anthracene  17.8 CD10415 4.14 (0.356) CUD0026

04/06/11  13:04Benzo(a)pyrene  10.8 CD10415 3.63 (0.178) CUD0026

04/06/11  13:04Benzo(b)fluoranthene  17.8 CD10415 4.44 (0.356) CUD0026

04/06/11  13:04Benzo(g,h,i)perylene  110000 CD10415 1.60 (0.356) CUD0026

04/06/11  13:04Benzo(k)fluoranthene  178 CD10415 1.79 (0.356) CUD0026

04/06/11  13:04Chrysene  1780 CD10415 3.36 (0.178) CUD0026

04/06/11  13:04Dibenzo(a,h)Anthracene  10.8 CD10415 0.707 (0.178) CUD0026

04/06/11  13:04Fluoranthene  110000 CD10415 7.87 (0.356) CUD0026

04/06/11  13:04Fluorene  110000 CD10415 ND (0.356) CUD0026

04/06/11  13:04Indeno(1,2,3-cd)Pyrene  17.8 CD10415 1.51 (0.356) CUD0026

04/06/11  13:04Naphthalene  110000 CD10415 ND (0.356) CUD0026

04/06/11  13:04Phenanthrene  110000 CD10415 0.723 (0.356) CUD0026

04/06/11  13:04Pyrene  110000 CD10415 6.35 (0.356) CUD0026

%Recovery Qualifier Limits

30-13073 %Surrogate: 1,2-Dichlorobenzene-d4

30-13082 %Surrogate: 2-Fluorobiphenyl

30-13073 %Surrogate: Nitrobenzene-d5

30-13090 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-9 2ft

Date Sampled:  04/05/11 12:35

ESS Laboratory Sample ID:  1104021-10

Sample Matrix:  Soil

Percent Solids:   93

All methods used are in accordance with 40 CFR 136.

Classical Chemistry

Analyte Results (MRL)
RI - IC DEC

UnitsMethod Limit DF Analyst Analyzed Batch
9014 mg/kg dry04/07/11  10:15Total Cyanide  110000 EEM CD10707 ND (1.08) 

§ mg/kg04/05/11   0:00Total Organic Carbon § CD10727 2530 (100) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-10 0-3in

Date Sampled:  04/05/11 12:40

ESS Laboratory Sample ID:  1104021-11

Sample Matrix:  Soil

Percent Solids:   73 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  17:02Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  17:02Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  17:02Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-10 0-3in

Date Sampled:  04/05/11 12:40

ESS Laboratory Sample ID:  1104021-11

Sample Matrix:  Soil

Percent Solids:   73 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.17 10004/05/11  23:01Cadmium  11000 SVD CD10523 ND (0.63) 

6010B 2.17 10004/05/11  23:01Chromium  110000 SVD CD10523 4.0 (1.3) 

6010B 2.17 10004/05/11  23:01Lead  1500 SVD CD10523 13.0 (6.3) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-10 0-3in

Date Sampled:  04/05/11 12:40

ESS Laboratory Sample ID:  1104021-11

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   73

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  16:16Aroclor 1016  110 CD10519 ND (0.0685) 

04/06/11  16:16Aroclor 1221  110 CD10519 ND (0.0685) 

04/06/11  16:16Aroclor 1232  110 CD10519 ND (0.0685) 

04/06/11  16:16Aroclor 1242  110 CD10519 ND (0.0685) 

04/06/11  16:16Aroclor 1248  110 CD10519 ND (0.0685) 

04/06/11  16:16Aroclor 1254  110 CD10519 ND (0.0685) 

04/06/11  16:16Aroclor 1260  110 CD10519 ND (0.0685) 

04/06/11  16:16Aroclor 1262  110 CD10519 ND (0.0685) 

04/06/11  16:16Aroclor 1268  110 CD10519 ND (0.0685) 

%Recovery Qualifier Limits

30-15099 %Surrogate: Decachlorobiphenyl

30-150105 %Surrogate: Decachlorobiphenyl [2C]

30-15097 %Surrogate: Tetrachloro-m-xylene

30-150108 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-11 0-3in

Date Sampled:  04/05/11 12:50

ESS Laboratory Sample ID:  1104021-12

Sample Matrix:  Soil

Percent Solids:   92 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  17:06Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  17:06Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  17:06Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-11 0-3in

Date Sampled:  04/05/11 12:50

ESS Laboratory Sample ID:  1104021-12

Sample Matrix:  Soil

Percent Solids:   92 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.32 10004/05/11  23:05Cadmium  11000 SVD CD10523 ND (0.47) 

6010B 2.32 10004/05/11  23:05Chromium  110000 SVD CD10523 5.1 (0.9) 

6010B 2.32 10004/05/11  23:05Lead  1500 SVD CD10523 17.2 (4.7) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-11 0-3in

Date Sampled:  04/05/11 12:50

ESS Laboratory Sample ID:  1104021-12

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.1

Final Volume:  10

Percent Solids:   92

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  16:35Aroclor 1016  110 CD10519 ND (0.0541) 

04/06/11  16:35Aroclor 1221  110 CD10519 ND (0.0541) 

04/06/11  16:35Aroclor 1232  110 CD10519 ND (0.0541) 

04/06/11  16:35Aroclor 1242  110 CD10519 ND (0.0541) 

04/06/11  16:35Aroclor 1248  110 CD10519 0.619 (0.0541) 

04/06/11  16:35Aroclor 1254  110 CD10519 ND (0.0541) 

04/06/11  16:35Aroclor 1260  110 CD10519 ND (0.0541) 

04/06/11  16:35Aroclor 1262  110 CD10519 ND (0.0541) 

04/06/11  16:35Aroclor 1268  110 CD10519 ND (0.0541) 

%Recovery Qualifier Limits

30-15095 %Surrogate: Decachlorobiphenyl

30-15099 %Surrogate: Decachlorobiphenyl [2C]

30-15093 %Surrogate: Tetrachloro-m-xylene

30-15099 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-12 0-3in

Date Sampled:  04/05/11 13:02

ESS Laboratory Sample ID:  1104021-13

Sample Matrix:  Soil

Percent Solids:   90 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  17:27Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  17:27Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  17:27Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-12 0-3in

Date Sampled:  04/05/11 13:02

ESS Laboratory Sample ID:  1104021-13

Sample Matrix:  Soil

Percent Solids:   90 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.18 10004/05/11  23:09Cadmium  11000 SVD CD10523 ND (0.51) 

6010B 2.18 10004/05/11  23:09Chromium  110000 SVD CD10523 8.6 (1.0) 

6010B 2.18 10004/05/11  23:09Lead  1500 SVD CD10523 27.5 (5.1) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-12 0-3in

Date Sampled:  04/05/11 13:02

ESS Laboratory Sample ID:  1104021-13

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.1

Final Volume:  10

Percent Solids:   90

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  16:53Aroclor 1016  110 CD10519 ND (0.0553) 

04/06/11  16:53Aroclor 1221  110 CD10519 ND (0.0553) 

04/06/11  16:53Aroclor 1232  110 CD10519 ND (0.0553) 

04/06/11  16:53Aroclor 1242  110 CD10519 ND (0.0553) 

04/06/11  16:53Aroclor 1248  110 CD10519 0.451 (0.0553) 

04/06/11  16:53Aroclor 1254  110 CD10519 ND (0.0553) 

04/06/11  16:53Aroclor 1260  110 CD10519 ND (0.0553) 

04/06/11  16:53Aroclor 1262  110 CD10519 ND (0.0553) 

04/06/11  16:53Aroclor 1268  110 CD10519 ND (0.0553) 

%Recovery Qualifier Limits

30-15093 %Surrogate: Decachlorobiphenyl

30-15093 %Surrogate: Decachlorobiphenyl [2C]

30-15093 %Surrogate: Tetrachloro-m-xylene

30-150101 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-13 0-3in

Date Sampled:  04/05/11 13:09

ESS Laboratory Sample ID:  1104021-14

Sample Matrix:  Soil

Percent Solids:   87 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  17:31Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  17:31Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  17:31Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-13 0-3in

Date Sampled:  04/05/11 13:09

ESS Laboratory Sample ID:  1104021-14

Sample Matrix:  Soil

Percent Solids:   87 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.16 10004/05/11  23:40Cadmium  11000 SVD CD10523 ND (0.53) 

6010B 2.16 10004/05/11  23:40Chromium  110000 SVD CD10523 16.7 (1.1) 

6010B 2.16 10004/05/11  23:40Lead  1500 SVD CD10523 66.2 (5.3) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-13 0-3in

Date Sampled:  04/05/11 13:09

ESS Laboratory Sample ID:  1104021-14

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   87

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  17:12Aroclor 1016  110 CD10519 ND (0.0575) 

04/06/11  17:12Aroclor 1221  110 CD10519 ND (0.0575) 

04/06/11  17:12Aroclor 1232  110 CD10519 ND (0.0575) 

04/06/11  17:12Aroclor 1242  110 CD10519 ND (0.0575) 

04/06/11  17:12Aroclor 1248  110 CD10519 0.293 (0.0575) 

04/06/11  17:12Aroclor 1254  110 CD10519 ND (0.0575) 

04/06/11  17:12Aroclor 1260  110 CD10519 ND (0.0575) 

04/06/11  17:12Aroclor 1262  110 CD10519 ND (0.0575) 

04/06/11  17:12Aroclor 1268  110 CD10519 ND (0.0575) 

%Recovery Qualifier Limits

30-15088 %Surrogate: Decachlorobiphenyl

30-15081 %Surrogate: Decachlorobiphenyl [2C]

30-15072 %Surrogate: Tetrachloro-m-xylene

30-15076 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-13 1ft

Date Sampled:  04/05/11 13:13

ESS Laboratory Sample ID:  1104021-15

Sample Matrix:  Soil

Percent Solids:   91 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.23 10004/06/11   1:13Arsenic  17 SVD CD10524 2.7 (2.5) 

6010B 2.23 10004/06/11   1:13Lead  1500 SVD CD10524 17.0 (4.9) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-13 1ft

Date Sampled:  04/05/11 13:13

ESS Laboratory Sample ID:  1104021-15

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  26.9
Final Volume:  15

Percent Solids:   91

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:521,1,1,2-Tetrachloroethane  1220 CD10608 ND (0.0712) CUD0029

04/06/11  13:521,1,1-Trichloroethane  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,1,2,2-Tetrachloroethane  129 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,1,2-Trichloroethane  1100 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,1-Dichloroethane  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,1-Dichloroethene  19.5 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,1-Dichloropropene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,2,3-Trichlorobenzene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,2,3-Trichloropropane  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,2,4-Trichlorobenzene  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,2,4-Trimethylbenzene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,2-Dibromo-3-Chloropropane  14.1 CD10608 ND (0.214) CUD0029

04/06/11  13:521,2-Dibromoethane  10.07 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,2-Dichlorobenzene  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,2-Dichloroethane  163 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,2-Dichloropropane  184 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,3,5-Trimethylbenzene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,3-Dichlorobenzene  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,3-Dichloropropane  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,4-Dichlorobenzene  1240 CD10608 ND (0.0356) CUD0029

04/06/11  13:521,4-Dioxane - Screen  1 CD10608 ND (3.56) CUD0029

04/06/11  13:521-Chlorohexane  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:522,2-Dichloropropane  1 CD10608 ND (0.0712) CUD0029

04/06/11  13:522-Butanone  110000 CD10608 ND (0.890) CUD0029

04/06/11  13:522-Chlorotoluene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:522-Hexanone  1 CD10608 ND (0.356) CUD0029

04/06/11  13:524-Chlorotoluene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:524-Isopropyltoluene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:524-Methyl-2-Pentanone  110000 CD10608 ND (0.356) CUD0029

04/06/11  13:52Acetone  110000 CD10608 ND (0.890) CUD0029

04/06/11  13:52Benzene  1200 CD10608 ND (0.0356) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-13 1ft

Date Sampled:  04/05/11 13:13

ESS Laboratory Sample ID:  1104021-15

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  26.9
Final Volume:  15

Percent Solids:   91

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:52Bromobenzene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Bromochloromethane  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Bromodichloromethane  192 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Bromoform  1720 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Bromomethane  12900 CD10608 ND (0.0712) CUD0029

04/06/11  13:52Carbon Disulfide  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Carbon Tetrachloride  144 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Chlorobenzene  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Chloroethane  1 CD10608 ND (0.0712) CUD0029

04/06/11  13:52Chloroform  1940 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Chloromethane  1 CD10608 ND (0.0712) CUD0029

04/06/11  13:52cis-1,2-Dichloroethene  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:52cis-1,3-Dichloropropene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Dibromochloromethane  168 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Dibromomethane  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Dichlorodifluoromethane  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Diethyl Ether  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Di-isopropyl ether  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Ethyl tertiary-butyl ether  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Ethylbenzene  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Hexachlorobutadiene  173 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Isopropylbenzene  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Methyl tert-Butyl Ether  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Methylene Chloride  1760 CD10608 ND (0.178) CUD0029

04/06/11  13:52Naphthalene  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:52n-Butylbenzene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52n-Propylbenzene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52sec-Butylbenzene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Styrene  1190 CD10608 ND (0.0356) CUD0029

04/06/11  13:52tert-Butylbenzene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Tertiary-amyl methyl ether  1 CD10608 ND (0.0356) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-13 1ft

Date Sampled:  04/05/11 13:13

ESS Laboratory Sample ID:  1104021-15

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  26.9
Final Volume:  15

Percent Solids:   91

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:52Tetrachloroethene  1110 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Tetrahydrofuran  1 CD10608 ND (0.356) CUD0029

04/06/11  13:52Toluene  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:52trans-1,2-Dichloroethene  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:52trans-1,3-Dichloropropene  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Trichloroethene  1520 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Trichlorofluoromethane  1 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Vinyl Acetate  1 CD10608 ND (0.178) CUD0029

04/06/11  13:52Vinyl Chloride  13 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Xylene O  110000 CD10608 ND (0.0356) CUD0029

04/06/11  13:52Xylene P,M  110000 CD10608 ND (0.0712) CUD0029

04/06/11  13:52Xylenes (Total)  110000 [CALC] ND (0.107) 

%Recovery Qualifier Limits

70-130115 %Surrogate: 1,2-Dichloroethane-d4

70-130107 %Surrogate: 4-Bromofluorobenzene

70-130116 %Surrogate: Dibromofluoromethane

70-130105 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-13 1ft

Date Sampled:  04/05/11 13:13

ESS Laboratory Sample ID:  1104021-15

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  19.9

Final Volume:  10

Percent Solids:   91

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  16:32Aroclor 1016  110 CD10519 ND (0.0552) 

04/06/11  16:32Aroclor 1221  110 CD10519 ND (0.0552) 

04/06/11  16:32Aroclor 1232  110 CD10519 ND (0.0552) 

04/06/11  16:32Aroclor 1242  110 CD10519 ND (0.0552) 

04/06/11  16:32Aroclor 1248  110 CD10519P 0.0729 (0.0552) 

04/06/11  16:32Aroclor 1254  110 CD10519 ND (0.0552) 

04/06/11  16:32Aroclor 1260  110 CD10519 ND (0.0552) 

04/06/11  16:32Aroclor 1262  110 CD10519 ND (0.0552) 

04/06/11  16:32Aroclor 1268  110 CD10519 ND (0.0552) 

%Recovery Qualifier Limits

30-150100 %Surrogate: Decachlorobiphenyl

30-15087 %Surrogate: Decachlorobiphenyl [2C]

30-15062 %Surrogate: Tetrachloro-m-xylene

30-15065 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-13 1ft

Date Sampled:  04/05/11 13:13

ESS Laboratory Sample ID:  1104021-15

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  20.4

Final Volume:  1

Percent Solids:   91

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:59Total Petroleum Hydrocarbons  12500 CD10414 2160 (40.4) CUD0033

%Recovery Qualifier Limits

40-140108 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-13 1ft

Date Sampled:  04/05/11 13:13

ESS Laboratory Sample ID:  1104021-15

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  14.9

Final Volume:  0.5

Percent Solids:   91

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8270C Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  13:342-Methylnaphthalene  110000 CD10415 ND (0.368) CUD0026

04/06/11  13:34Acenaphthene  110000 CD10415 ND (0.368) CUD0026

04/06/11  13:34Acenaphthylene  110000 CD10415 ND (0.368) CUD0026

04/06/11  13:34Anthracene  110000 CD10415 ND (0.368) CUD0026

04/06/11  13:34Benzo(a)anthracene  17.8 CD10415 0.437 (0.368) CUD0026

04/06/11  13:34Benzo(a)pyrene  10.8 CD10415 0.497 (0.185) CUD0026

04/06/11  13:34Benzo(b)fluoranthene  17.8 CD10415 1.06 (0.368) CUD0026

04/06/11  13:34Benzo(g,h,i)perylene  110000 CD10415 ND (0.368) CUD0026

04/06/11  13:34Benzo(k)fluoranthene  178 CD10415 ND (0.368) CUD0026

04/06/11  13:34Chrysene  1780 CD10415 0.496 (0.185) CUD0026

04/06/11  13:34Dibenzo(a,h)Anthracene  10.8 CD10415 ND (0.185) CUD0026

04/06/11  13:34Fluoranthene  110000 CD10415 0.961 (0.368) CUD0026

04/06/11  13:34Fluorene  110000 CD10415 ND (0.368) CUD0026

04/06/11  13:34Indeno(1,2,3-cd)Pyrene  17.8 CD10415 0.369 (0.368) CUD0026

04/06/11  13:34Naphthalene  110000 CD10415 ND (0.368) CUD0026

04/06/11  13:34Phenanthrene  110000 CD10415 ND (0.368) CUD0026

04/06/11  13:34Pyrene  110000 CD10415 0.895 (0.368) CUD0026

%Recovery Qualifier Limits

30-13071 %Surrogate: 1,2-Dichlorobenzene-d4

30-13073 %Surrogate: 2-Fluorobiphenyl

30-13070 %Surrogate: Nitrobenzene-d5

30-130107 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-13 1ft

Date Sampled:  04/05/11 13:13

ESS Laboratory Sample ID:  1104021-15

Sample Matrix:  Soil

Percent Solids:   91

All methods used are in accordance with 40 CFR 136.

Classical Chemistry

Analyte Results (MRL)
RI - IC DEC

UnitsMethod Limit DF Analyst Analyzed Batch
9014 mg/kg dry04/07/11  10:15Total Cyanide  110000 EEM CD10707 ND (1.07) 

§ mg/kg04/05/11   0:00Total Organic Carbon § CD10727 12700 (100) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-14 0-3in

Date Sampled:  04/05/11 13:24

ESS Laboratory Sample ID:  1104021-16

Sample Matrix:  Soil

Percent Solids:   82 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  17:35Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  17:35Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  17:35Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-14 0-3in

Date Sampled:  04/05/11 13:24

ESS Laboratory Sample ID:  1104021-16

Sample Matrix:  Soil

Percent Solids:   82 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.55 10004/05/11  23:45Cadmium  11000 SVD CD10523 ND (0.48) 

6010B 2.55 10004/05/11  23:45Chromium  110000 SVD CD10523 10.7 (1.0) 

6010B 2.55 10004/05/11  23:45Lead  1500 SVD CD10523 56.2 (4.8) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-14 0-3in

Date Sampled:  04/05/11 13:24

ESS Laboratory Sample ID:  1104021-16

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   82

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/07/11   9:46Aroclor 1016  5010 CD10519 ND (3.05) 

04/07/11   9:46Aroclor 1221  5010 CD10519 ND (3.05) 

04/07/11   9:46Aroclor 1232  5010 CD10519 ND (3.05) 

04/07/11   9:46Aroclor 1242  5010 CD10519 ND (3.05) 

04/07/11   9:46Aroclor 1248  5010 CD10519 18.4 (3.05) 

04/07/11   9:46Aroclor 1254  5010 CD10519 ND (3.05) 

04/07/11   9:46Aroclor 1260  5010 CD10519 ND (3.05) 

04/07/11   9:46Aroclor 1262  5010 CD10519 ND (3.05) 

04/07/11   9:46Aroclor 1268  5010 CD10519 ND (3.05) 

%Recovery Qualifier Limits

30-150 %Surrogate: Decachlorobiphenyl SD

30-150 %Surrogate: Decachlorobiphenyl [2C] SD

30-150 %Surrogate: Tetrachloro-m-xylene SD

30-150 %Surrogate: Tetrachloro-m-xylene [2C] SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-15 0-3in

Date Sampled:  04/05/11 13:30

ESS Laboratory Sample ID:  1104021-17

Sample Matrix:  Soil

Percent Solids:   95 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  17:48Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  17:48Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  17:48Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-15 0-3in

Date Sampled:  04/05/11 13:30

ESS Laboratory Sample ID:  1104021-17

Sample Matrix:  Soil

Percent Solids:   95 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.23 10004/05/11  23:50Cadmium  11000 SVD CD10523 ND (0.47) 

6010B 2.23 10004/05/11  23:50Chromium  110000 SVD CD10523 5.4 (0.9) 

6010B 2.23 10004/05/11  23:50Lead  1500 SVD CD10523 18.0 (4.7) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-15 0-3in

Date Sampled:  04/05/11 13:30

ESS Laboratory Sample ID:  1104021-17

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  17:30Aroclor 1016  110 CD10519 ND (0.0526) 

04/06/11  17:30Aroclor 1221  110 CD10519 ND (0.0526) 

04/06/11  17:30Aroclor 1232  110 CD10519 ND (0.0526) 

04/06/11  17:30Aroclor 1242  110 CD10519 ND (0.0526) 

04/06/11  17:30Aroclor 1248  110 CD10519 ND (0.0526) 

04/06/11  17:30Aroclor 1254  110 CD10519 ND (0.0526) 

04/06/11  17:30Aroclor 1260  110 CD10519 ND (0.0526) 

04/06/11  17:30Aroclor 1262  110 CD10519 ND (0.0526) 

04/06/11  17:30Aroclor 1268  110 CD10519 ND (0.0526) 

%Recovery Qualifier Limits

30-15094 %Surrogate: Decachlorobiphenyl

30-15084 %Surrogate: Decachlorobiphenyl [2C]

30-15090 %Surrogate: Tetrachloro-m-xylene

30-15090 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-15 1.5ft

Date Sampled:  04/05/11 13:40

ESS Laboratory Sample ID:  1104021-18

Sample Matrix:  Soil

Percent Solids:   93 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.62 10004/06/11   1:18Arsenic  17 SVD CD10524 3.0 (2.0) 

6010B 2.62 10004/06/11   1:18Lead  1500 SVD CD10524 29.3 (4.1) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-15 1.5ft

Date Sampled:  04/05/11 13:40

ESS Laboratory Sample ID:  1104021-18

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  28.2
Final Volume:  15

Percent Solids:   93

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:211,1,1,2-Tetrachloroethane  1220 CD10608 ND (0.0647) CUD0029

04/06/11  14:211,1,1-Trichloroethane  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,1,2,2-Tetrachloroethane  129 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,1,2-Trichloroethane  1100 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,1-Dichloroethane  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,1-Dichloroethene  19.5 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,1-Dichloropropene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,2,3-Trichlorobenzene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,2,3-Trichloropropane  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,2,4-Trichlorobenzene  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,2,4-Trimethylbenzene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,2-Dibromo-3-Chloropropane  14.1 CD10608 ND (0.194) CUD0029

04/06/11  14:211,2-Dibromoethane  10.07 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,2-Dichlorobenzene  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,2-Dichloroethane  163 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,2-Dichloropropane  184 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,3,5-Trimethylbenzene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,3-Dichlorobenzene  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,3-Dichloropropane  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,4-Dichlorobenzene  1240 CD10608 ND (0.0324) CUD0029

04/06/11  14:211,4-Dioxane - Screen  1 CD10608 ND (3.24) CUD0029

04/06/11  14:211-Chlorohexane  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:212,2-Dichloropropane  1 CD10608 ND (0.0647) CUD0029

04/06/11  14:212-Butanone  110000 CD10608 ND (0.809) CUD0029

04/06/11  14:212-Chlorotoluene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:212-Hexanone  1 CD10608 ND (0.324) CUD0029

04/06/11  14:214-Chlorotoluene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:214-Isopropyltoluene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:214-Methyl-2-Pentanone  110000 CD10608 ND (0.324) CUD0029

04/06/11  14:21Acetone  110000 CD10608 ND (0.809) CUD0029

04/06/11  14:21Benzene  1200 CD10608 ND (0.0324) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-15 1.5ft

Date Sampled:  04/05/11 13:40

ESS Laboratory Sample ID:  1104021-18

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  28.2
Final Volume:  15

Percent Solids:   93

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:21Bromobenzene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Bromochloromethane  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Bromodichloromethane  192 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Bromoform  1720 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Bromomethane  12900 CD10608 ND (0.0647) CUD0029

04/06/11  14:21Carbon Disulfide  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Carbon Tetrachloride  144 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Chlorobenzene  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Chloroethane  1 CD10608 ND (0.0647) CUD0029

04/06/11  14:21Chloroform  1940 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Chloromethane  1 CD10608 ND (0.0647) CUD0029

04/06/11  14:21cis-1,2-Dichloroethene  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:21cis-1,3-Dichloropropene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Dibromochloromethane  168 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Dibromomethane  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Dichlorodifluoromethane  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Diethyl Ether  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Di-isopropyl ether  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Ethyl tertiary-butyl ether  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Ethylbenzene  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Hexachlorobutadiene  173 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Isopropylbenzene  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Methyl tert-Butyl Ether  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Methylene Chloride  1760 CD10608 ND (0.162) CUD0029

04/06/11  14:21Naphthalene  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:21n-Butylbenzene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21n-Propylbenzene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21sec-Butylbenzene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Styrene  1190 CD10608 ND (0.0324) CUD0029

04/06/11  14:21tert-Butylbenzene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Tertiary-amyl methyl ether  1 CD10608 ND (0.0324) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-15 1.5ft

Date Sampled:  04/05/11 13:40

ESS Laboratory Sample ID:  1104021-18

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  28.2
Final Volume:  15

Percent Solids:   93

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:21Tetrachloroethene  1110 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Tetrahydrofuran  1 CD10608 ND (0.324) CUD0029

04/06/11  14:21Toluene  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:21trans-1,2-Dichloroethene  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:21trans-1,3-Dichloropropene  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Trichloroethene  1520 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Trichlorofluoromethane  1 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Vinyl Acetate  1 CD10608 ND (0.162) CUD0029

04/06/11  14:21Vinyl Chloride  13 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Xylene O  110000 CD10608 ND (0.0324) CUD0029

04/06/11  14:21Xylene P,M  110000 CD10608 ND (0.0647) CUD0029

04/06/11  14:21Xylenes (Total)  110000 [CALC] ND (0.0971) 

%Recovery Qualifier Limits

70-130111 %Surrogate: 1,2-Dichloroethane-d4

70-130102 %Surrogate: 4-Bromofluorobenzene

70-130112 %Surrogate: Dibromofluoromethane

70-130100 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-15 1.5ft

Date Sampled:  04/05/11 13:40

ESS Laboratory Sample ID:  1104021-18

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.1

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  17:59Aroclor 1016  110 CD10519 ND (0.0535) 

04/06/11  17:59Aroclor 1221  110 CD10519 ND (0.0535) 

04/06/11  17:59Aroclor 1232  110 CD10519 ND (0.0535) 

04/06/11  17:59Aroclor 1242  110 CD10519 ND (0.0535) 

04/06/11  17:59Aroclor 1248  110 CD10519 ND (0.0535) 

04/06/11  17:59Aroclor 1254  110 CD10519 ND (0.0535) 

04/06/11  17:59Aroclor 1260  110 CD10519 ND (0.0535) 

04/06/11  17:59Aroclor 1262  110 CD10519 ND (0.0535) 

04/06/11  17:59Aroclor 1268  110 CD10519 ND (0.0535) 

%Recovery Qualifier Limits

30-15085 %Surrogate: Decachlorobiphenyl

30-15082 %Surrogate: Decachlorobiphenyl [2C]

30-15084 %Surrogate: Tetrachloro-m-xylene

30-15085 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-15 1.5ft

Date Sampled:  04/05/11 13:40

ESS Laboratory Sample ID:  1104021-18

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  20

Final Volume:  1

Percent Solids:   93

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:34Total Petroleum Hydrocarbons  12500 CD10414 320 (40.3) CUD0033

%Recovery Qualifier Limits

40-140110 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-15 1.5ft

Date Sampled:  04/05/11 13:40

ESS Laboratory Sample ID:  1104021-18

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  15

Final Volume:  0.5

Percent Solids:   93

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8270C Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:042-Methylnaphthalene  110000 CD10415 ND (0.358) CUD0026

04/06/11  14:04Acenaphthene  110000 CD10415 ND (0.358) CUD0026

04/06/11  14:04Acenaphthylene  110000 CD10415 ND (0.358) CUD0026

04/06/11  14:04Anthracene  110000 CD10415 ND (0.358) CUD0026

04/06/11  14:04Benzo(a)anthracene  17.8 CD10415 ND (0.358) CUD0026

04/06/11  14:04Benzo(a)pyrene  10.8 CD10415 0.370 (0.180) CUD0026

04/06/11  14:04Benzo(b)fluoranthene  17.8 CD10415 0.626 (0.358) CUD0026

04/06/11  14:04Benzo(g,h,i)perylene  110000 CD10415 ND (0.358) CUD0026

04/06/11  14:04Benzo(k)fluoranthene  178 CD10415 ND (0.358) CUD0026

04/06/11  14:04Chrysene  1780 CD10415 0.314 (0.180) CUD0026

04/06/11  14:04Dibenzo(a,h)Anthracene  10.8 CD10415 ND (0.180) CUD0026

04/06/11  14:04Fluoranthene  110000 CD10415 0.410 (0.358) CUD0026

04/06/11  14:04Fluorene  110000 CD10415 ND (0.358) CUD0026

04/06/11  14:04Indeno(1,2,3-cd)Pyrene  17.8 CD10415 ND (0.358) CUD0026

04/06/11  14:04Naphthalene  110000 CD10415 ND (0.358) CUD0026

04/06/11  14:04Phenanthrene  110000 CD10415 ND (0.358) CUD0026

04/06/11  14:04Pyrene  110000 CD10415 0.513 (0.358) CUD0026

%Recovery Qualifier Limits

30-13063 %Surrogate: 1,2-Dichlorobenzene-d4

30-13070 %Surrogate: 2-Fluorobiphenyl

30-13065 %Surrogate: Nitrobenzene-d5

30-13098 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-15 1.5ft

Date Sampled:  04/05/11 13:40

ESS Laboratory Sample ID:  1104021-18

Sample Matrix:  Soil

Percent Solids:   93

All methods used are in accordance with 40 CFR 136.

Classical Chemistry

Analyte Results (MRL)
RI - IC DEC

UnitsMethod Limit DF Analyst Analyzed Batch
9014 mg/kg dry04/07/11  10:15Total Cyanide  110000 EEM CD10707 ND (1.07) 

§ mg/kg04/05/11   0:00Total Organic Carbon § CD10727 3210 (100) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-16 0-3in

Date Sampled:  04/05/11 13:44

ESS Laboratory Sample ID:  1104021-19

Sample Matrix:  Soil

Percent Solids:   94 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  17:56Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  17:56Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  17:56Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-16 0-3in

Date Sampled:  04/05/11 13:44

ESS Laboratory Sample ID:  1104021-19

Sample Matrix:  Soil

Percent Solids:   94 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.53 10004/05/11  23:54Cadmium  11000 SVD CD10523 ND (0.42) 

6010B 2.53 10004/05/11  23:54Chromium  110000 SVD CD10523 6.2 (0.8) 

6010B 2.53 10004/05/11  23:54Lead  1500 SVD CD10523 19.7 (4.2) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-16 0-3in

Date Sampled:  04/05/11 13:44

ESS Laboratory Sample ID:  1104021-19

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.4

Final Volume:  10

Percent Solids:   94

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  18:28Aroclor 1016  110 CD10519 ND (0.0521) 

04/06/11  18:28Aroclor 1221  110 CD10519 ND (0.0521) 

04/06/11  18:28Aroclor 1232  110 CD10519 ND (0.0521) 

04/06/11  18:28Aroclor 1242  110 CD10519 ND (0.0521) 

04/06/11  18:28Aroclor 1248  110 CD10519 ND (0.0521) 

04/06/11  18:28Aroclor 1254  110 CD10519 ND (0.0521) 

04/06/11  18:28Aroclor 1260  110 CD10519 ND (0.0521) 

04/06/11  18:28Aroclor 1262  110 CD10519 ND (0.0521) 

04/06/11  18:28Aroclor 1268  110 CD10519 ND (0.0521) 

%Recovery Qualifier Limits

30-150128 %Surrogate: Decachlorobiphenyl

30-15089 %Surrogate: Decachlorobiphenyl [2C]

30-15097 %Surrogate: Tetrachloro-m-xylene

30-15098 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-17 0-3in

Date Sampled:  04/05/11 13:57

ESS Laboratory Sample ID:  1104021-20

Sample Matrix:  Soil

Percent Solids:   95 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  18:00Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  18:00Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  18:00Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-17 0-3in

Date Sampled:  04/05/11 13:57

ESS Laboratory Sample ID:  1104021-20

Sample Matrix:  Soil

Percent Solids:   95 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.61 10004/05/11  23:59Cadmium  11000 SVD CD10523 ND (0.41) 

6010B 2.61 10004/05/11  23:59Chromium  110000 SVD CD10523 4.3 (0.8) 

6010B 2.61 10004/05/11  23:59Lead  1500 SVD CD10523 5.7 (4.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-17 0-3in

Date Sampled:  04/05/11 13:57

ESS Laboratory Sample ID:  1104021-20

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  12:34Aroclor 1016  110 CD10519 ND (0.0526) 

04/06/11  12:34Aroclor 1221  110 CD10519 ND (0.0526) 

04/06/11  12:34Aroclor 1232  110 CD10519 ND (0.0526) 

04/06/11  12:34Aroclor 1242  110 CD10519 ND (0.0526) 

04/06/11  12:34Aroclor 1248  110 CD10519 ND (0.0526) 

04/06/11  12:34Aroclor 1254  110 CD10519 ND (0.0526) 

04/06/11  12:34Aroclor 1260  110 CD10519 ND (0.0526) 

04/06/11  12:34Aroclor 1262  110 CD10519 ND (0.0526) 

04/06/11  12:34Aroclor 1268  110 CD10519 ND (0.0526) 

%Recovery Qualifier Limits

30-15080 %Surrogate: Decachlorobiphenyl

30-15080 %Surrogate: Decachlorobiphenyl [2C]

30-15081 %Surrogate: Tetrachloro-m-xylene

30-15083 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-18 0-3in

Date Sampled:  04/05/11 14:02

ESS Laboratory Sample ID:  1104021-21

Sample Matrix:  Soil

Percent Solids:   93 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  18:04Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  18:04Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  18:04Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-18 0-3in

Date Sampled:  04/05/11 14:02

ESS Laboratory Sample ID:  1104021-21

Sample Matrix:  Soil

Percent Solids:   93 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.36 10004/06/11   0:03Cadmium  11000 SVD CD10523 ND (0.46) 

6010B 2.36 10004/06/11   0:03Chromium  110000 SVD CD10523 9.5 (0.9) 

6010B 2.36 10004/06/11   0:03Lead  1500 SVD CD10523 18.2 (4.6) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-18 0-3in

Date Sampled:  04/05/11 14:02

ESS Laboratory Sample ID:  1104021-21

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.2

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  11:06Aroclor 1016  110 CD10520 ND (0.0532) 

04/06/11  11:06Aroclor 1221  110 CD10520 ND (0.0532) 

04/06/11  11:06Aroclor 1232  110 CD10520 ND (0.0532) 

04/06/11  11:06Aroclor 1242  110 CD10520 ND (0.0532) 

04/06/11  11:06Aroclor 1248  110 CD10520 ND (0.0532) 

04/06/11  11:06Aroclor 1254  110 CD10520 ND (0.0532) 

04/06/11  11:06Aroclor 1260  110 CD10520 ND (0.0532) 

04/06/11  11:06Aroclor 1262  110 CD10520 ND (0.0532) 

04/06/11  11:06Aroclor 1268  110 CD10520 ND (0.0532) 

%Recovery Qualifier Limits

30-15093 %Surrogate: Decachlorobiphenyl

30-15090 %Surrogate: Decachlorobiphenyl [2C]

30-15092 %Surrogate: Tetrachloro-m-xylene

30-15097 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-18 1ft

Date Sampled:  04/05/11 14:07

ESS Laboratory Sample ID:  1104021-22

Sample Matrix:  Soil

Percent Solids:   95 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.37 10004/06/11   1:23Arsenic  17 SVD CD10524 4.8 (2.2) 

6010B 2.37 10004/06/11   1:23Lead  1500 SVD CD10524 5.5 (4.4) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-18 1ft

Date Sampled:  04/05/11 14:07

ESS Laboratory Sample ID:  1104021-22

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  28.8
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:511,1,1,2-Tetrachloroethane  1220 CD10608 ND (0.0601) CUD0029

04/06/11  14:511,1,1-Trichloroethane  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,1,2,2-Tetrachloroethane  129 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,1,2-Trichloroethane  1100 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,1-Dichloroethane  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,1-Dichloroethene  19.5 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,1-Dichloropropene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,2,3-Trichlorobenzene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,2,3-Trichloropropane  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,2,4-Trichlorobenzene  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,2,4-Trimethylbenzene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,2-Dibromo-3-Chloropropane  14.1 CD10608 ND (0.180) CUD0029

04/06/11  14:511,2-Dibromoethane  10.07 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,2-Dichlorobenzene  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,2-Dichloroethane  163 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,2-Dichloropropane  184 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,3,5-Trimethylbenzene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,3-Dichlorobenzene  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,3-Dichloropropane  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,4-Dichlorobenzene  1240 CD10608 ND (0.0300) CUD0029

04/06/11  14:511,4-Dioxane - Screen  1 CD10608 ND (3.00) CUD0029

04/06/11  14:511-Chlorohexane  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:512,2-Dichloropropane  1 CD10608 ND (0.0601) CUD0029

04/06/11  14:512-Butanone  110000 CD10608 ND (0.751) CUD0029

04/06/11  14:512-Chlorotoluene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:512-Hexanone  1 CD10608 ND (0.300) CUD0029

04/06/11  14:514-Chlorotoluene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:514-Isopropyltoluene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:514-Methyl-2-Pentanone  110000 CD10608 ND (0.300) CUD0029

04/06/11  14:51Acetone  110000 CD10608 ND (0.751) CUD0029

04/06/11  14:51Benzene  1200 CD10608 ND (0.0300) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-18 1ft

Date Sampled:  04/05/11 14:07

ESS Laboratory Sample ID:  1104021-22

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  28.8
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:51Bromobenzene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Bromochloromethane  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Bromodichloromethane  192 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Bromoform  1720 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Bromomethane  12900 CD10608 ND (0.0601) CUD0029

04/06/11  14:51Carbon Disulfide  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Carbon Tetrachloride  144 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Chlorobenzene  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Chloroethane  1 CD10608 ND (0.0601) CUD0029

04/06/11  14:51Chloroform  1940 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Chloromethane  1 CD10608 ND (0.0601) CUD0029

04/06/11  14:51cis-1,2-Dichloroethene  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:51cis-1,3-Dichloropropene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Dibromochloromethane  168 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Dibromomethane  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Dichlorodifluoromethane  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Diethyl Ether  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Di-isopropyl ether  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Ethyl tertiary-butyl ether  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Ethylbenzene  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Hexachlorobutadiene  173 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Isopropylbenzene  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Methyl tert-Butyl Ether  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Methylene Chloride  1760 CD10608 ND (0.150) CUD0029

04/06/11  14:51Naphthalene  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:51n-Butylbenzene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51n-Propylbenzene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51sec-Butylbenzene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Styrene  1190 CD10608 ND (0.0300) CUD0029

04/06/11  14:51tert-Butylbenzene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Tertiary-amyl methyl ether  1 CD10608 ND (0.0300) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-18 1ft

Date Sampled:  04/05/11 14:07

ESS Laboratory Sample ID:  1104021-22

Sample Matrix:  Soil

Analyst:  MDInitial Volume:  28.8
Final Volume:  15

Percent Solids:   95

Extraction Method:  5035

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:51Tetrachloroethene  1110 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Tetrahydrofuran  1 CD10608 ND (0.300) CUD0029

04/06/11  14:51Toluene  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:51trans-1,2-Dichloroethene  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:51trans-1,3-Dichloropropene  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Trichloroethene  1520 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Trichlorofluoromethane  1 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Vinyl Acetate  1 CD10608 ND (0.150) CUD0029

04/06/11  14:51Vinyl Chloride  13 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Xylene O  110000 CD10608 ND (0.0300) CUD0029

04/06/11  14:51Xylene P,M  110000 CD10608 ND (0.0601) CUD0029

04/06/11  14:51Xylenes (Total)  110000 [CALC] ND (0.0901) 

%Recovery Qualifier Limits

70-13099 %Surrogate: 1,2-Dichloroethane-d4

70-13095 %Surrogate: 4-Bromofluorobenzene

70-130102 %Surrogate: Dibromofluoromethane

70-13092 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-18 1ft

Date Sampled:  04/05/11 14:07

ESS Laboratory Sample ID:  1104021-22

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.2

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  11:23Aroclor 1016  110 CD10520 ND (0.0521) 

04/06/11  11:23Aroclor 1221  110 CD10520 ND (0.0521) 

04/06/11  11:23Aroclor 1232  110 CD10520 ND (0.0521) 

04/06/11  11:23Aroclor 1242  110 CD10520 ND (0.0521) 

04/06/11  11:23Aroclor 1248  110 CD10520 ND (0.0521) 

04/06/11  11:23Aroclor 1254  110 CD10520 ND (0.0521) 

04/06/11  11:23Aroclor 1260  110 CD10520 ND (0.0521) 

04/06/11  11:23Aroclor 1262  110 CD10520 ND (0.0521) 

04/06/11  11:23Aroclor 1268  110 CD10520 ND (0.0521) 

%Recovery Qualifier Limits

30-15078 %Surrogate: Decachlorobiphenyl

30-15079 %Surrogate: Decachlorobiphenyl [2C]

30-15078 %Surrogate: Tetrachloro-m-xylene

30-15094 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-18 1ft

Date Sampled:  04/05/11 14:07

ESS Laboratory Sample ID:  1104021-22

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  20

Final Volume:  1

Percent Solids:   95

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:34Total Petroleum Hydrocarbons  12500 CD10414 ND (39.5) CUD0032

%Recovery Qualifier Limits

40-14092 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-18 1ft

Date Sampled:  04/05/11 14:07

ESS Laboratory Sample ID:  1104021-22

Sample Matrix:  Soil

Prepared:  4/5/11  18:00
Analyst:  IBMInitial Volume:  15.2

Final Volume:  0.5

Percent Solids:   95

Extraction Method:  3546

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8270C Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  10:332-Methylnaphthalene  110000 CD10415 ND (0.346) CUD0026

04/06/11  10:33Acenaphthene  110000 CD10415 ND (0.346) CUD0026

04/06/11  10:33Acenaphthylene  110000 CD10415 ND (0.346) CUD0026

04/06/11  10:33Anthracene  110000 CD10415 ND (0.346) CUD0026

04/06/11  10:33Benzo(a)anthracene  17.8 CD10415 ND (0.346) CUD0026

04/06/11  10:33Benzo(a)pyrene  10.8 CD10415 ND (0.173) CUD0026

04/06/11  10:33Benzo(b)fluoranthene  17.8 CD10415 ND (0.346) CUD0026

04/06/11  10:33Benzo(g,h,i)perylene  110000 CD10415 ND (0.346) CUD0026

04/06/11  10:33Benzo(k)fluoranthene  178 CD10415 ND (0.346) CUD0026

04/06/11  10:33Chrysene  1780 CD10415 ND (0.173) CUD0026

04/06/11  10:33Dibenzo(a,h)Anthracene  10.8 CD10415 ND (0.173) CUD0026

04/06/11  10:33Fluoranthene  110000 CD10415 ND (0.346) CUD0026

04/06/11  10:33Fluorene  110000 CD10415 ND (0.346) CUD0026

04/06/11  10:33Indeno(1,2,3-cd)Pyrene  17.8 CD10415 ND (0.346) CUD0026

04/06/11  10:33Naphthalene  110000 CD10415 ND (0.346) CUD0026

04/06/11  10:33Phenanthrene  110000 CD10415 ND (0.346) CUD0026

04/06/11  10:33Pyrene  110000 CD10415 ND (0.346) CUD0026

%Recovery Qualifier Limits

30-13068 %Surrogate: 1,2-Dichlorobenzene-d4

30-13076 %Surrogate: 2-Fluorobiphenyl

30-13066 %Surrogate: Nitrobenzene-d5

30-130107 %Surrogate: p-Terphenyl-d14
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-18 1ft

Date Sampled:  04/05/11 14:07

ESS Laboratory Sample ID:  1104021-22

Sample Matrix:  Soil

Percent Solids:   95

All methods used are in accordance with 40 CFR 136.

Classical Chemistry

Analyte Results (MRL)
RI - IC DEC

UnitsMethod Limit DF Analyst Analyzed Batch
9014 mg/kg dry04/07/11  10:15Total Cyanide  110000 EEM CD10707 ND (0.98) 

§ mg/kg04/05/11   0:00Total Organic Carbon § CD10727 694 (100) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-19 0-3in

Date Sampled:  04/05/11 14:18

ESS Laboratory Sample ID:  1104021-23

Sample Matrix:  Soil

Percent Solids:   93 Units: mg/L

TCLP Extraction Date:  4/5/11  18:30All methods used are in accordance with 40 CFR 136.

1311/6000/7000 TCLP Metals

Analyte Results (MRL)
TCLP

Method Limit DF Analyst Analyzed I/V F/V Batch
1311/6010B 5 5004/06/11  18:09Cadmium  11 SVD CD10601 ND (0.0500) 

1311/6010B 5 5004/06/11  18:09Chromium  15 SVD CD10601 ND (0.200) 

1311/6010B 5 5004/06/11  18:09Lead  15 SVD CD10601 ND (0.200) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-19 0-3in

Date Sampled:  04/05/11 14:18

ESS Laboratory Sample ID:  1104021-23

Sample Matrix:  Soil

Percent Solids:   93 Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

3050B/6000/7000 Total Metals

Analyte Results (MRL)
RI - IC DEC

Method Limit DF Analyst Analyzed I/V F/V Batch
6010B 2.27 10004/06/11   0:08Cadmium  11000 SVD CD10523 ND (0.48) 

6010B 2.27 10004/06/11   0:08Chromium  110000 SVD CD10523 19.9 (0.9) 

6010B 2.27 10004/06/11   0:08Lead  1500 SVD CD10523 114 (4.7) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRS-19 0-3in

Date Sampled:  04/05/11 14:18

ESS Laboratory Sample ID:  1104021-23

Sample Matrix:  Soil

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  20.1

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  11:42Aroclor 1016  110 CD10520 ND (0.0535) 

04/06/11  11:42Aroclor 1221  110 CD10520 ND (0.0535) 

04/06/11  11:42Aroclor 1232  110 CD10520 ND (0.0535) 

04/06/11  11:42Aroclor 1242  110 CD10520 ND (0.0535) 

04/06/11  11:42Aroclor 1248  110 CD10520 ND (0.0535) 

04/06/11  11:42Aroclor 1254  110 CD10520 ND (0.0535) 

04/06/11  11:42Aroclor 1260  110 CD10520 ND (0.0535) 

04/06/11  11:42Aroclor 1262  110 CD10520 ND (0.0535) 

04/06/11  11:42Aroclor 1268  110 CD10520 ND (0.0535) 

%Recovery Qualifier Limits

30-15084 %Surrogate: Decachlorobiphenyl

30-150103 %Surrogate: Decachlorobiphenyl [2C]

30-15081 %Surrogate: Tetrachloro-m-xylene

30-15090 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  CS-1

Date Sampled:  04/05/11 09:10

ESS Laboratory Sample ID:  1104021-24

Sample Matrix:  Solid

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  10.1

Final Volume:  10

Percent Solids:   96

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  14:36Aroclor 1016  110 CD10520 ND (0.103) 

04/06/11  14:36Aroclor 1221  110 CD10520 ND (0.103) 

04/06/11  14:36Aroclor 1232  110 CD10520 ND (0.103) 

04/06/11  14:36Aroclor 1242  110 CD10520 ND (0.103) 

04/06/11  14:36Aroclor 1248  110 CD10520 0.148 (0.103) 

04/06/11  14:36Aroclor 1254  110 CD10520 ND (0.103) 

04/06/11  14:36Aroclor 1260  110 CD10520 ND (0.103) 

04/06/11  14:36Aroclor 1262  110 CD10520 ND (0.103) 

04/06/11  14:36Aroclor 1268  110 CD10520 ND (0.103) 

%Recovery Qualifier Limits

30-15094 %Surrogate: Decachlorobiphenyl

30-15094 %Surrogate: Decachlorobiphenyl [2C]

30-15096 %Surrogate: Tetrachloro-m-xylene

30-15094 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  CS-2

Date Sampled:  04/05/11 09:15

ESS Laboratory Sample ID:  1104021-25

Sample Matrix:  Solid

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  10.2

Final Volume:  10

Percent Solids:   94

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  22:20Aroclor 1016  2010 CD10520 ND (2.09) 

04/06/11  22:20Aroclor 1221  2010 CD10520 ND (2.09) 

04/06/11  22:20Aroclor 1232  2010 CD10520 ND (2.09) 

04/06/11  22:20Aroclor 1242  2010 CD10520 ND (2.09) 

04/06/11  22:20Aroclor 1248  2010 CD10520 16.5 (2.09) 

04/06/11  22:20Aroclor 1254  2010 CD10520 ND (2.09) 

04/06/11  22:20Aroclor 1260  2010 CD10520 ND (2.09) 

04/06/11  22:20Aroclor 1262  2010 CD10520 ND (2.09) 

04/06/11  22:20Aroclor 1268  2010 CD10520 ND (2.09) 

%Recovery Qualifier Limits

30-150 %Surrogate: Decachlorobiphenyl SD

30-150 %Surrogate: Decachlorobiphenyl [2C] SD

30-150 %Surrogate: Tetrachloro-m-xylene SD

30-150 %Surrogate: Tetrachloro-m-xylene [2C] SD
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  CS-3

Date Sampled:  04/05/11 09:20

ESS Laboratory Sample ID:  1104021-26

Sample Matrix:  Solid

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  10

Final Volume:  10

Percent Solids:   92

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  15:05Aroclor 1016  110 CD10520 ND (0.109) 

04/06/11  15:05Aroclor 1221  110 CD10520 ND (0.109) 

04/06/11  15:05Aroclor 1232  110 CD10520 ND (0.109) 

04/06/11  15:05Aroclor 1242  110 CD10520 ND (0.109) 

04/06/11  22:49Aroclor 1248  1010 CD10520 10.1 (1.09) 

04/06/11  15:05Aroclor 1254  110 CD10520 ND (0.109) 

04/06/11  15:05Aroclor 1260  110 CD10520 ND (0.109) 

04/06/11  15:05Aroclor 1262  110 CD10520 ND (0.109) 

04/06/11  15:05Aroclor 1268  110 CD10520 ND (0.109) 

%Recovery Qualifier Limits

30-15084 %Surrogate: Decachlorobiphenyl

30-15078 %Surrogate: Decachlorobiphenyl [2C]

30-15074 %Surrogate: Tetrachloro-m-xylene

30-15076 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  RW-1

Date Sampled:  04/05/11 09:25

ESS Laboratory Sample ID:  1104021-27

Sample Matrix:  Solid

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  10

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  12:20Aroclor 1016  110 CD10520 ND (0.105) 

04/06/11  12:20Aroclor 1221  110 CD10520 ND (0.105) 

04/06/11  12:20Aroclor 1232  110 CD10520 ND (0.105) 

04/06/11  12:20Aroclor 1242  110 CD10520 ND (0.105) 

04/06/11  12:20Aroclor 1248  110 CD10520 ND (0.105) 

04/06/11  12:20Aroclor 1254  110 CD10520 ND (0.105) 

04/06/11  12:20Aroclor 1260  110 CD10520 ND (0.105) 

04/06/11  12:20Aroclor 1262  110 CD10520 ND (0.105) 

04/06/11  12:20Aroclor 1268  110 CD10520 ND (0.105) 

%Recovery Qualifier Limits

30-15080 %Surrogate: Decachlorobiphenyl

30-15078 %Surrogate: Decachlorobiphenyl [2C]

30-15081 %Surrogate: Tetrachloro-m-xylene

30-15091 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  RW-2

Date Sampled:  04/05/11 09:29

ESS Laboratory Sample ID:  1104021-28

Sample Matrix:  Solid

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  10

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  12:39Aroclor 1016  110 CD10520 ND (0.105) 

04/06/11  12:39Aroclor 1221  110 CD10520 ND (0.105) 

04/06/11  12:39Aroclor 1232  110 CD10520 ND (0.105) 

04/06/11  12:39Aroclor 1242  110 CD10520 ND (0.105) 

04/06/11  12:39Aroclor 1248  110 CD10520 ND (0.105) 

04/06/11  12:39Aroclor 1254  110 CD10520 ND (0.105) 

04/06/11  12:39Aroclor 1260  110 CD10520 ND (0.105) 

04/06/11  12:39Aroclor 1262  110 CD10520 ND (0.105) 

04/06/11  12:39Aroclor 1268  110 CD10520 ND (0.105) 

%Recovery Qualifier Limits

30-15051 %Surrogate: Decachlorobiphenyl

30-15044 %Surrogate: Decachlorobiphenyl [2C]

30-15042 %Surrogate: Tetrachloro-m-xylene

30-15047 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  RW-3

Date Sampled:  04/05/11 09:48

ESS Laboratory Sample ID:  1104021-29

Sample Matrix:  Solid

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  10.1

Final Volume:  10

Percent Solids:   95

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  15:34Aroclor 1016  110 CD10520 ND (0.104) 

04/06/11  15:34Aroclor 1221  110 CD10520 ND (0.104) 

04/06/11  15:34Aroclor 1232  110 CD10520 ND (0.104) 

04/06/11  15:34Aroclor 1242  110 CD10520 ND (0.104) 

04/06/11  23:17Aroclor 1248  510 CD10520 4.58 (0.521) 

04/06/11  15:34Aroclor 1254  110 CD10520 ND (0.104) 

04/06/11  15:34Aroclor 1260  110 CD10520 ND (0.104) 

04/06/11  15:34Aroclor 1262  110 CD10520 ND (0.104) 

04/06/11  15:34Aroclor 1268  110 CD10520 ND (0.104) 

%Recovery Qualifier Limits

30-15084 %Surrogate: Decachlorobiphenyl

30-15078 %Surrogate: Decachlorobiphenyl [2C]

30-15069 %Surrogate: Tetrachloro-m-xylene

30-15070 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  RW-4

Date Sampled:  04/05/11 10:05

ESS Laboratory Sample ID:  1104021-30

Sample Matrix:  Solid

Prepared:  4/5/11  17:30
Analyst:  IBMInitial Volume:  10.2

Final Volume:  10

Percent Solids:   96

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  16:03Aroclor 1016  110 CD10520 ND (0.102) 

04/06/11  16:03Aroclor 1221  110 CD10520 ND (0.102) 

04/06/11  16:03Aroclor 1232  110 CD10520 ND (0.102) 

04/06/11  16:03Aroclor 1242  110 CD10520 ND (0.102) 

04/06/11  16:03Aroclor 1248  110 CD10520 ND (0.102) 

04/06/11  16:03Aroclor 1254  110 CD10520 ND (0.102) 

04/06/11  16:03Aroclor 1260  110 CD10520 ND (0.102) 

04/06/11  16:03Aroclor 1262  110 CD10520 ND (0.102) 

04/06/11  16:03Aroclor 1268  110 CD10520 ND (0.102) 

%Recovery Qualifier Limits

30-15079 %Surrogate: Decachlorobiphenyl

30-15077 %Surrogate: Decachlorobiphenyl [2C]

30-15080 %Surrogate: Tetrachloro-m-xylene

30-15081 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  Trip Blank

Date Sampled:  04/05/11 00:00

ESS Laboratory Sample ID:  1104021-31

Sample Matrix:  Solid

Analyst:  MDInitial Volume:  15
Final Volume:  15

Percent Solids:  N/A

Extraction Method:  5035

Units: mg/kg

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  11:531,1,1,2-Tetrachloroethane  1220 CD10608 ND (0.100) CUD0029

04/06/11  11:531,1,1-Trichloroethane  110000 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,1,2,2-Tetrachloroethane  129 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,1,2-Trichloroethane  1100 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,1-Dichloroethane  110000 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,1-Dichloroethene  19.5 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,1-Dichloropropene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,2,3-Trichlorobenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,2,3-Trichloropropane  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,2,4-Trichlorobenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,2,4-Trimethylbenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,2-Dibromo-3-Chloropropane  14.1 CD10608 ND (0.300) CUD0029

04/06/11  11:531,2-Dibromoethane  10.07 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,2-Dichlorobenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,2-Dichloroethane  163 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,2-Dichloropropane  184 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,3,5-Trimethylbenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,3-Dichlorobenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,3-Dichloropropane  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,4-Dichlorobenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:531,4-Dioxane - Screen  1 CD10608 ND (5.00) CUD0029

04/06/11  11:531-Chlorohexane  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:532,2-Dichloropropane  1 CD10608 ND (0.100) CUD0029

04/06/11  11:532-Butanone  110000 CD10608 ND (1.25) CUD0029

04/06/11  11:532-Chlorotoluene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:532-Hexanone  1 CD10608 ND (0.500) CUD0029

04/06/11  11:534-Chlorotoluene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:534-Isopropyltoluene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:534-Methyl-2-Pentanone  110000 CD10608 ND (0.500) CUD0029

04/06/11  11:53Acetone  110000 CD10608 ND (1.25) CUD0029

04/06/11  11:53Benzene  1200 CD10608 ND (0.0500) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  Trip Blank

Date Sampled:  04/05/11 00:00

ESS Laboratory Sample ID:  1104021-31

Sample Matrix:  Solid

Analyst:  MDInitial Volume:  15
Final Volume:  15

Percent Solids:  N/A

Extraction Method:  5035

Units: mg/kg

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  11:53Bromobenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Bromochloromethane  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Bromodichloromethane  192 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Bromoform  1720 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Bromomethane  12900 CD10608 ND (0.100) CUD0029

04/06/11  11:53Carbon Disulfide  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Carbon Tetrachloride  144 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Chlorobenzene  110000 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Chloroethane  1 CD10608 ND (0.100) CUD0029

04/06/11  11:53Chloroform  1940 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Chloromethane  1 CD10608 ND (0.100) CUD0029

04/06/11  11:53cis-1,2-Dichloroethene  110000 CD10608 ND (0.0500) CUD0029

04/06/11  11:53cis-1,3-Dichloropropene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Dibromochloromethane  168 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Dibromomethane  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Dichlorodifluoromethane  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Diethyl Ether  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Di-isopropyl ether  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Ethyl tertiary-butyl ether  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Ethylbenzene  110000 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Hexachlorobutadiene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Isopropylbenzene  110000 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Methyl tert-Butyl Ether  110000 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Methylene Chloride  1760 CD10608 ND (0.250) CUD0029

04/06/11  11:53Naphthalene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53n-Butylbenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53n-Propylbenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53sec-Butylbenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Styrene  1190 CD10608 ND (0.0500) CUD0029

04/06/11  11:53tert-Butylbenzene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Tertiary-amyl methyl ether  1 CD10608 ND (0.0500) CUD0029
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  Trip Blank

Date Sampled:  04/05/11 00:00

ESS Laboratory Sample ID:  1104021-31

Sample Matrix:  Solid

Analyst:  MDInitial Volume:  15
Final Volume:  15

Percent Solids:  N/A

Extraction Method:  5035

Units: mg/kg

All methods used are in accordance with 40 CFR 136.

5035/8260B Volatile Organic Compounds / Methanol

Analyte Results (MRL)
RI - IC DEC

Limit DF Analyzed Sequence Batch
04/06/11  11:53Tetrachloroethene  1110 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Tetrahydrofuran  1 CD10608 ND (0.500) CUD0029

04/06/11  11:53Toluene  110000 CD10608 ND (0.0500) CUD0029

04/06/11  11:53trans-1,2-Dichloroethene  110000 CD10608 ND (0.0500) CUD0029

04/06/11  11:53trans-1,3-Dichloropropene  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Trichloroethene  1520 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Trichlorofluoromethane  1 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Vinyl Acetate  1 CD10608 ND (0.250) CUD0029

04/06/11  11:53Vinyl Chloride  13 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Xylene O  110000 CD10608 ND (0.0500) CUD0029

04/06/11  11:53Xylene P,M  110000 CD10608 ND (0.100) CUD0029

04/06/11  11:53Xylenes (Total)  0 CD10608 ND (0.300) CUD0029

%Recovery Qualifier Limits

70-130101 %Surrogate: 1,2-Dichloroethane-d4

70-13094 %Surrogate: 4-Bromofluorobenzene

70-130103 %Surrogate: Dibromofluoromethane

70-13092 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

1311/6000/7000 TCLP Metals

Batch CD10601 - 3005A

Blank

0.0500 mg/LCadmium ND

0.200 mg/LChromium ND

0.200 mg/LLead ND

Blank

0.0500 mg/LCadmium ND

0.200 mg/LChromium ND

0.200 mg/LLead ND

Blank

0.0500 mg/LCadmium ND

0.200 mg/LChromium ND

0.200 mg/LLead ND

LCS

0.0500 2.500 80-12097mg/LCadmium 2.41

0.200 5.000 80-12096mg/LChromium 4.82

0.200 5.000 80-12097mg/LLead 4.85

LCS Dup

0.0500 2.500 2080-12096 0.7mg/LCadmium 2.40

0.200 5.000 2080-12096 0.7mg/LChromium 4.78

0.200 5.000 2080-12097 0.2mg/LLead 4.84

Duplicate Source: 1104021-12

0.0500 0.0151 2020mg/LCadmium 0.0124

0.200 ND 20mg/LChromium ND

0.200 ND 20mg/LLead ND

Duplicate Source: 1104021-23

0.0500 0.0151 207mg/LCadmium 0.0162

0.200 ND 20mg/LChromium ND

0.200 0.168 209mg/LLead 0.155

Matrix Spike Source: 1104021-12

0.0500 2.500 0.0151 75-12594mg/LCadmium 2.38

0.200 5.000 ND 75-12596mg/LChromium 4.80

0.200 5.000 ND 75-12596mg/LLead 4.80

Matrix Spike Source: 1104021-23

0.0500 2.500 0.0151 75-12596mg/LCadmium 2.41

0.200 5.000 ND 75-12596mg/LChromium 4.78

0.200 5.000 0.168 75-12598mg/LLead 5.05

3050B/6000/7000 Total Metals

Batch CD10523 - 3050B

Blank

2.5 mg/kg wetArsenic ND

0.50 mg/kg wetCadmium ND

1.0 mg/kg wetChromium ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

3050B/6000/7000 Total Metals

Batch CD10523 - 3050B

5.0 mg/kg wetLead ND

LCS

9.1 92.60 80-12095mg/kg wetArsenic 87.9

1.83 61.80 80-12092mg/kg wetCadmium 57.1

3.6 71.30 80-12088mg/kg wetChromium 62.7

18.2 92.40 80-12094mg/kg wetLead 87.1

LCS Dup

8.9 92.60 2080-12096 1mg/kg wetArsenic 88.8

1.79 61.80 2080-12091 2mg/kg wetCadmium 56.1

3.6 71.30 2080-12086 2mg/kg wetChromium 61.2

17.9 92.40 2080-12093 1mg/kg wetLead 86.2

Duplicate Source: 1104021-13

0.50 ND 35mg/kg dryCadmium ND

1.0 8.57 3517mg/kg dryChromium 7.23

4.9 27.5 3520mg/kg dryLead 22.5

Duplicate Source: 1104021-10

2.4 1.90 3520mg/kg dryArsenic 2.33

4.9 11.9 351mg/kg dryLead 12.0

Matrix Spike Source: 1104021-13

0.43 10.77 ND 75-12584mg/kg dryCadmium 9.08

0.9 21.53 8.57 75-125183mg/kg dryChromium 47.9 M+

4.3 21.53 27.5 75-12599mg/kg dryLead 48.8

Matrix Spike Source: 1104021-10

2.3 23.07 1.90 75-12579mg/kg dryArsenic 20.0

4.6 23.07 11.9 75-12588mg/kg dryLead 32.1

Batch CD10524 - 3050B

Blank

2.5 mg/kg wetArsenic ND

5.0 mg/kg wetLead ND

LCS

8.9 92.60 80-12084mg/kg wetArsenic 77.9

17.9 92.40 80-12088mg/kg wetLead 81.4

LCS Dup

8.6 92.60 2080-12086 2mg/kg wetArsenic 79.6

17.2 92.40 2080-12090 3mg/kg wetLead 83.6

Duplicate Source: 1104021-22

2.1 4.76 3516mg/kg dryArsenic 4.07

4.2 5.47 358mg/kg dryLead 5.06

Matrix Spike Source: 1104021-22

2.2 22.21 4.76 75-12573mg/kg dryArsenic 20.9 M-

4.4 22.21 5.47 75-12580mg/kg dryLead 23.2

5035/8260B Volatile Organic Compounds / Methanol
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

Blank

0.100 mg/kg wet1,1,1,2-Tetrachloroethane ND

0.0500 mg/kg wet1,1,1-Trichloroethane ND

0.0500 mg/kg wet1,1,2,2-Tetrachloroethane ND

0.0500 mg/kg wet1,1,2-Trichloroethane ND

0.0500 mg/kg wet1,1-Dichloroethane ND

0.0500 mg/kg wet1,1-Dichloroethene ND

0.0500 mg/kg wet1,1-Dichloropropene ND

0.0500 mg/kg wet1,2,3-Trichlorobenzene ND

0.0500 mg/kg wet1,2,3-Trichloropropane ND

0.0500 mg/kg wet1,2,4-Trichlorobenzene ND

0.0500 mg/kg wet1,2,4-Trimethylbenzene ND

0.300 mg/kg wet1,2-Dibromo-3-Chloropropane ND

0.0500 mg/kg wet1,2-Dibromoethane ND

0.0500 mg/kg wet1,2-Dichlorobenzene ND

0.0500 mg/kg wet1,2-Dichloroethane ND

0.0500 mg/kg wet1,2-Dichloropropane ND

0.0500 mg/kg wet1,3,5-Trimethylbenzene ND

0.0500 mg/kg wet1,3-Dichlorobenzene ND

0.0500 mg/kg wet1,3-Dichloropropane ND

0.0500 mg/kg wet1,4-Dichlorobenzene ND

5.00 mg/kg wet1,4-Dioxane - Screen ND

0.0500 mg/kg wet1-Chlorohexane ND

0.100 mg/kg wet2,2-Dichloropropane ND

1.25 mg/kg wet2-Butanone ND

0.0500 mg/kg wet2-Chlorotoluene ND

0.500 mg/kg wet2-Hexanone ND

0.0500 mg/kg wet4-Chlorotoluene ND

0.0500 mg/kg wet4-Isopropyltoluene ND

0.500 mg/kg wet4-Methyl-2-Pentanone ND

1.25 mg/kg wetAcetone ND

0.0500 mg/kg wetBenzene ND

0.0500 mg/kg wetBromobenzene ND

0.0500 mg/kg wetBromochloromethane ND

0.0500 mg/kg wetBromodichloromethane ND

0.0500 mg/kg wetBromoform ND

0.100 mg/kg wetBromomethane ND

0.0500 mg/kg wetCarbon Disulfide ND

0.0500 mg/kg wetCarbon Tetrachloride ND

0.0500 mg/kg wetChlorobenzene ND

0.100 mg/kg wetChloroethane ND

0.0500 mg/kg wetChloroform ND

0.100 mg/kg wetChloromethane ND

0.0500 mg/kg wetcis-1,2-Dichloroethene ND

0.0500 mg/kg wetcis-1,3-Dichloropropene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0500 mg/kg wetDibromochloromethane ND

0.0500 mg/kg wetDibromomethane ND

0.0500 mg/kg wetDichlorodifluoromethane ND

0.0500 mg/kg wetDiethyl Ether ND

0.0500 mg/kg wetDi-isopropyl ether ND

0.0500 mg/kg wetEthyl tertiary-butyl ether ND

0.0500 mg/kg wetEthylbenzene ND

0.0500 mg/kg wetHexachlorobutadiene ND

0.0500 mg/kg wetIsopropylbenzene ND

0.0500 mg/kg wetMethyl tert-Butyl Ether ND

0.250 mg/kg wetMethylene Chloride ND

0.0500 mg/kg wetNaphthalene ND

0.0500 mg/kg wetn-Butylbenzene ND

0.0500 mg/kg wetn-Propylbenzene ND

0.0500 mg/kg wetsec-Butylbenzene ND

0.0500 mg/kg wetStyrene ND

0.0500 mg/kg wettert-Butylbenzene ND

0.0500 mg/kg wetTertiary-amyl methyl ether ND

0.0500 mg/kg wetTetrachloroethene ND

0.500 mg/kg wetTetrahydrofuran ND

0.0500 mg/kg wetToluene ND

0.0500 mg/kg wettrans-1,2-Dichloroethene ND

0.0500 mg/kg wettrans-1,3-Dichloropropene ND

0.0500 mg/kg wetTrichloroethene ND

0.250 mg/kg wetVinyl Acetate ND

0.0500 mg/kg wetVinyl Chloride ND

0.0500 mg/kg wetXylene O ND

0.100 mg/kg wetXylene P,M ND

2.500 70-130952.37 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130892.22 mg/kg wetSurrogate: 4-Bromofluorobenzene

2.500 70-130942.36 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130842.09 mg/kg wetSurrogate: Toluene-d8

LCS

0.100 2.500 70-13092mg/kg wet1,1,1,2-Tetrachloroethane 2.31

0.0500 2.500 70-130101mg/kg wet1,1,1-Trichloroethane 2.52

0.0500 2.500 70-130100mg/kg wet1,1,2,2-Tetrachloroethane 2.51

0.0500 2.500 70-13096mg/kg wet1,1,2-Trichloroethane 2.41

0.0500 2.500 70-13097mg/kg wet1,1-Dichloroethane 2.42

0.0500 2.500 70-130101mg/kg wet1,1-Dichloroethene 2.51

0.0500 2.500 70-130103mg/kg wet1,1-Dichloropropene 2.56

0.0500 2.500 70-13097mg/kg wet1,2,3-Trichlorobenzene 2.43

0.0500 2.500 70-13095mg/kg wet1,2,3-Trichloropropane 2.38

0.0500 2.500 70-13096mg/kg wet1,2,4-Trichlorobenzene 2.41

0.0500 2.500 70-13094mg/kg wet1,2,4-Trimethylbenzene 2.35

0.300 2.500 70-130104mg/kg wet1,2-Dibromo-3-Chloropropane 2.60
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0500 2.500 70-13096mg/kg wet1,2-Dibromoethane 2.40

0.0500 2.500 70-13094mg/kg wet1,2-Dichlorobenzene 2.35

0.0500 2.500 70-130112mg/kg wet1,2-Dichloroethane 2.80

0.0500 2.500 70-13097mg/kg wet1,2-Dichloropropane 2.42

0.0500 2.500 70-13099mg/kg wet1,3,5-Trimethylbenzene 2.47

0.0500 2.500 70-13094mg/kg wet1,3-Dichlorobenzene 2.35

0.0500 2.500 70-13094mg/kg wet1,3-Dichloropropane 2.34

0.0500 2.500 70-13095mg/kg wet1,4-Dichlorobenzene 2.38

5.00 50.00 44-241109mg/kg wet1,4-Dioxane - Screen 54.4

0.0500 2.500 70-13096mg/kg wet1-Chlorohexane 2.40

0.100 2.500 70-130106mg/kg wet2,2-Dichloropropane 2.65

1.25 12.50 70-130104mg/kg wet2-Butanone 13.0

0.0500 2.500 70-13091mg/kg wet2-Chlorotoluene 2.27

0.500 12.50 70-130106mg/kg wet2-Hexanone 13.2

0.0500 2.500 70-13095mg/kg wet4-Chlorotoluene 2.39

0.0500 2.500 70-13088mg/kg wet4-Isopropyltoluene 2.21

0.500 12.50 70-130101mg/kg wet4-Methyl-2-Pentanone 12.6

1.25 12.50 70-13088mg/kg wetAcetone 10.9

0.0500 2.500 70-13097mg/kg wetBenzene 2.42

0.0500 2.500 70-13096mg/kg wetBromobenzene 2.40

0.0500 2.500 70-13093mg/kg wetBromochloromethane 2.32

0.0500 2.500 70-130108mg/kg wetBromodichloromethane 2.70

0.0500 2.500 70-130104mg/kg wetBromoform 2.60

0.100 2.500 70-130138mg/kg wetBromomethane 3.46 B+

0.0500 2.500 70-130100mg/kg wetCarbon Disulfide 2.50

0.0500 2.500 70-130113mg/kg wetCarbon Tetrachloride 2.82

0.0500 2.500 70-13093mg/kg wetChlorobenzene 2.33

0.100 2.500 70-130131mg/kg wetChloroethane 3.27 B+

0.0500 2.500 70-13098mg/kg wetChloroform 2.46

0.100 2.500 70-13091mg/kg wetChloromethane 2.27

0.0500 2.500 70-13098mg/kg wetcis-1,2-Dichloroethene 2.46

0.0500 2.500 70-130101mg/kg wetcis-1,3-Dichloropropene 2.53

0.0500 2.500 70-130103mg/kg wetDibromochloromethane 2.58

0.0500 2.500 70-13093mg/kg wetDibromomethane 2.32

0.0500 2.500 70-13079mg/kg wetDichlorodifluoromethane 1.97

0.0500 2.500 70-13095mg/kg wetDiethyl Ether 2.37

0.0500 2.500 70-130100mg/kg wetDi-isopropyl ether 2.50

0.0500 2.500 70-130100mg/kg wetEthyl tertiary-butyl ether 2.51

0.0500 2.500 70-13096mg/kg wetEthylbenzene 2.41

0.0500 2.500 70-130102mg/kg wetHexachlorobutadiene 2.56

0.0500 2.500 70-13080mg/kg wetIsopropylbenzene 2.00

0.0500 2.500 70-130101mg/kg wetMethyl tert-Butyl Ether 2.52

0.250 2.500 70-130104mg/kg wetMethylene Chloride 2.59

0.0500 2.500 70-130108mg/kg wetNaphthalene 2.70

0.0500 2.500 70-130106mg/kg wetn-Butylbenzene 2.64
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0500 2.500 70-130101mg/kg wetn-Propylbenzene 2.52

0.0500 2.500 70-13094mg/kg wetsec-Butylbenzene 2.35

0.0500 2.500 70-13097mg/kg wetStyrene 2.43

0.0500 2.500 70-13094mg/kg wettert-Butylbenzene 2.36

0.0500 2.500 70-13099mg/kg wetTertiary-amyl methyl ether 2.49

0.0500 2.500 70-13090mg/kg wetTetrachloroethene 2.25

0.500 2.500 70-13093mg/kg wetTetrahydrofuran 2.34

0.0500 2.500 70-13097mg/kg wetToluene 2.43

0.0500 2.500 70-13092mg/kg wettrans-1,2-Dichloroethene 2.29

0.0500 2.500 70-13096mg/kg wettrans-1,3-Dichloropropene 2.41

0.0500 2.500 70-13097mg/kg wetTrichloroethene 2.43

0.250 2.500 70-130112mg/kg wetVinyl Acetate 2.80

0.0500 2.500 70-130103mg/kg wetVinyl Chloride 2.57

0.0500 2.500 70-13094mg/kg wetXylene O 2.35

0.100 5.000 70-13094mg/kg wetXylene P,M 4.72

2.500 70-130972.43 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130892.21 mg/kg wetSurrogate: 4-Bromofluorobenzene

2.500 70-130932.33 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130872.16 mg/kg wetSurrogate: Toluene-d8

LCS Dup

0.100 2.500 2570-13091 1mg/kg wet1,1,1,2-Tetrachloroethane 2.28

0.0500 2.500 2570-13098 3mg/kg wet1,1,1-Trichloroethane 2.44

0.0500 2.500 2570-130102 1mg/kg wet1,1,2,2-Tetrachloroethane 2.54

0.0500 2.500 2570-13096 0.2mg/kg wet1,1,2-Trichloroethane 2.41

0.0500 2.500 2570-13096 1mg/kg wet1,1-Dichloroethane 2.39

0.0500 2.500 2570-13097 3mg/kg wet1,1-Dichloroethene 2.43

0.0500 2.500 2570-130100 2mg/kg wet1,1-Dichloropropene 2.50

0.0500 2.500 2570-13097 0.5mg/kg wet1,2,3-Trichlorobenzene 2.42

0.0500 2.500 2570-13097 2mg/kg wet1,2,3-Trichloropropane 2.42

0.0500 2.500 2570-130101 5mg/kg wet1,2,4-Trichlorobenzene 2.52

0.0500 2.500 2570-13094 0.4mg/kg wet1,2,4-Trimethylbenzene 2.34

0.300 2.500 2570-130106 2mg/kg wet1,2-Dibromo-3-Chloropropane 2.65

0.0500 2.500 2570-13095 0.9mg/kg wet1,2-Dibromoethane 2.38

0.0500 2.500 2570-13094 0.3mg/kg wet1,2-Dichlorobenzene 2.34

0.0500 2.500 2570-130112 0.1mg/kg wet1,2-Dichloroethane 2.80

0.0500 2.500 2570-13095 2mg/kg wet1,2-Dichloropropane 2.37

0.0500 2.500 2570-13097 1mg/kg wet1,3,5-Trimethylbenzene 2.43

0.0500 2.500 2570-13095 1mg/kg wet1,3-Dichlorobenzene 2.38

0.0500 2.500 2570-13093 1mg/kg wet1,3-Dichloropropane 2.32

0.0500 2.500 2570-13094 1mg/kg wet1,4-Dichlorobenzene 2.35

5.00 50.00 20044-241112 3mg/kg wet1,4-Dioxane - Screen 55.8

0.0500 2.500 2570-13095 1mg/kg wet1-Chlorohexane 2.37

0.100 2.500 2570-130103 3mg/kg wet2,2-Dichloropropane 2.56

1.25 12.50 2570-130108 4mg/kg wet2-Butanone 13.5

0.0500 2.500 2570-13099 9mg/kg wet2-Chlorotoluene 2.48
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.500 12.50 2570-130105 1mg/kg wet2-Hexanone 13.1

0.0500 2.500 2570-13094 2mg/kg wet4-Chlorotoluene 2.34

0.0500 2.500 2570-13088 1mg/kg wet4-Isopropyltoluene 2.19

0.500 12.50 2570-130103 2mg/kg wet4-Methyl-2-Pentanone 12.9

1.25 12.50 2570-130103 16mg/kg wetAcetone 12.9

0.0500 2.500 2570-13095 1mg/kg wetBenzene 2.38

0.0500 2.500 2570-13095 0.9mg/kg wetBromobenzene 2.38

0.0500 2.500 2570-13090 3mg/kg wetBromochloromethane 2.26

0.0500 2.500 2570-130105 2mg/kg wetBromodichloromethane 2.64

0.0500 2.500 2570-130103 0.9mg/kg wetBromoform 2.57

0.100 2.500 2570-130134 3mg/kg wetBromomethane 3.35 B+

0.0500 2.500 2570-130101 1mg/kg wetCarbon Disulfide 2.54

0.0500 2.500 2570-130109 3mg/kg wetCarbon Tetrachloride 2.74

0.0500 2.500 2570-13093 0.6mg/kg wetChlorobenzene 2.32

0.100 2.500 2570-130128 2mg/kg wetChloroethane 3.19

0.0500 2.500 2570-13097 1mg/kg wetChloroform 2.44

0.100 2.500 2570-13089 2mg/kg wetChloromethane 2.22

0.0500 2.500 2570-13098 0.4mg/kg wetcis-1,2-Dichloroethene 2.45

0.0500 2.500 2570-13099 2mg/kg wetcis-1,3-Dichloropropene 2.48

0.0500 2.500 2570-130104 0.2mg/kg wetDibromochloromethane 2.59

0.0500 2.500 2570-13093 0.5mg/kg wetDibromomethane 2.33

0.0500 2.500 2570-13077 3mg/kg wetDichlorodifluoromethane 1.92

0.0500 2.500 2570-13094 0.8mg/kg wetDiethyl Ether 2.35

0.0500 2.500 2570-130100 0.08mg/kg wetDi-isopropyl ether 2.50

0.0500 2.500 2570-130100 0.8mg/kg wetEthyl tertiary-butyl ether 2.49

0.0500 2.500 2570-13095 2mg/kg wetEthylbenzene 2.37

0.0500 2.500 2570-130106 4mg/kg wetHexachlorobutadiene 2.66

0.0500 2.500 2570-13079 0.9mg/kg wetIsopropylbenzene 1.98

0.0500 2.500 2570-130102 1mg/kg wetMethyl tert-Butyl Ether 2.55

0.250 2.500 2570-130103 0.9mg/kg wetMethylene Chloride 2.57

0.0500 2.500 2570-130113 4mg/kg wetNaphthalene 2.82

0.0500 2.500 2570-130105 0.6mg/kg wetn-Butylbenzene 2.63

0.0500 2.500 2570-13094 7mg/kg wetn-Propylbenzene 2.35

0.0500 2.500 2570-13092 2mg/kg wetsec-Butylbenzene 2.31

0.0500 2.500 2570-13096 1mg/kg wetStyrene 2.40

0.0500 2.500 2570-13094 0.6mg/kg wettert-Butylbenzene 2.34

0.0500 2.500 2570-130100 0.08mg/kg wetTertiary-amyl methyl ether 2.49

0.0500 2.500 2570-13088 3mg/kg wetTetrachloroethene 2.19

0.500 2.500 2570-13099 6mg/kg wetTetrahydrofuran 2.49

0.0500 2.500 2570-13096 1mg/kg wetToluene 2.40

0.0500 2.500 2570-13091 1mg/kg wettrans-1,2-Dichloroethene 2.27

0.0500 2.500 2570-13096 0.4mg/kg wettrans-1,3-Dichloropropene 2.40

0.0500 2.500 2570-13096 2mg/kg wetTrichloroethene 2.39

0.250 2.500 2570-130111 1mg/kg wetVinyl Acetate 2.77

0.0500 2.500 2570-130100 2mg/kg wetVinyl Chloride 2.50
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0500 2.500 2570-13092 2mg/kg wetXylene O 2.30

0.100 5.000 2570-13093 2mg/kg wetXylene P,M 4.64

2.500 70-130982.46 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

2.500 70-130902.24 mg/kg wetSurrogate: 4-Bromofluorobenzene

2.500 70-130932.32 mg/kg wetSurrogate: Dibromofluoromethane

2.500 70-130862.15 mg/kg wetSurrogate: Toluene-d8

Matrix Spike Source: 1104021-22

0.0548 1.502 ND 70-13086mg/kg dry1,1,1,2-Tetrachloroethane 1.30

0.0274 1.502 ND 70-13097mg/kg dry1,1,1-Trichloroethane 1.46

0.0274 1.502 ND 70-13095mg/kg dry1,1,2,2-Tetrachloroethane 1.42

0.0274 1.502 ND 70-13094mg/kg dry1,1,2-Trichloroethane 1.41

0.0274 1.502 ND 70-13092mg/kg dry1,1-Dichloroethane 1.38

0.0274 1.502 ND 70-13092mg/kg dry1,1-Dichloroethene 1.38

0.0274 1.502 ND 70-13098mg/kg dry1,1-Dichloropropene 1.48

0.0274 1.502 ND 70-13083mg/kg dry1,2,3-Trichlorobenzene 1.24

0.0274 1.502 ND 70-13093mg/kg dry1,2,3-Trichloropropane 1.40

0.0274 1.502 ND 70-13086mg/kg dry1,2,4-Trichlorobenzene 1.29

0.0274 1.502 ND 70-13088mg/kg dry1,2,4-Trimethylbenzene 1.32

0.164 1.502 ND 70-13097mg/kg dry1,2-Dibromo-3-Chloropropane 1.46

0.0274 1.502 ND 70-13090mg/kg dry1,2-Dibromoethane 1.36

0.0274 1.502 ND 70-13087mg/kg dry1,2-Dichlorobenzene 1.30

0.0274 1.502 ND 70-130106mg/kg dry1,2-Dichloroethane 1.60

0.0274 1.502 ND 70-13089mg/kg dry1,2-Dichloropropane 1.34

0.0274 1.502 ND 70-13091mg/kg dry1,3,5-Trimethylbenzene 1.37

0.0274 1.502 ND 70-13088mg/kg dry1,3-Dichlorobenzene 1.32

0.0274 1.502 ND 70-13088mg/kg dry1,3-Dichloropropane 1.33

0.0274 1.502 ND 70-13088mg/kg dry1,4-Dichlorobenzene 1.32

2.74 30.04 ND 44-24196mg/kg dry1,4-Dioxane - Screen 28.8

0.0274 1.502 ND 70-13094mg/kg dry1-Chlorohexane 1.41

0.0548 1.502 ND 70-13091mg/kg dry2,2-Dichloropropane 1.36

0.685 7.511 ND 70-13099mg/kg dry2-Butanone 7.46

0.0274 1.502 ND 70-13097mg/kg dry2-Chlorotoluene 1.46

0.274 7.511 ND 70-13096mg/kg dry2-Hexanone 7.22

0.0274 1.502 ND 70-13088mg/kg dry4-Chlorotoluene 1.33

0.0274 1.502 ND 70-13082mg/kg dry4-Isopropyltoluene 1.23

0.274 7.511 ND 70-13095mg/kg dry4-Methyl-2-Pentanone 7.13

0.685 7.511 ND 70-13094mg/kg dryAcetone 7.02

0.0274 1.502 ND 70-13091mg/kg dryBenzene 1.37

0.0274 1.502 ND 70-13089mg/kg dryBromobenzene 1.34

0.0274 1.502 ND 70-13087mg/kg dryBromochloromethane 1.31

0.0274 1.502 ND 70-13099mg/kg dryBromodichloromethane 1.49

0.0274 1.502 ND 70-13096mg/kg dryBromoform 1.45

0.0548 1.502 ND 70-130116mg/kg dryBromomethane 1.75

0.0274 1.502 ND 70-13096mg/kg dryCarbon Disulfide 1.44

0.0274 1.502 ND 70-130106mg/kg dryCarbon Tetrachloride 1.59
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0274 1.502 ND 70-13089mg/kg dryChlorobenzene 1.34

0.0548 1.502 ND 70-130125mg/kg dryChloroethane 1.87

0.0274 1.502 ND 70-13093mg/kg dryChloroform 1.40

0.0548 1.502 ND 70-13085mg/kg dryChloromethane 1.27

0.0274 1.502 ND 70-13092mg/kg drycis-1,2-Dichloroethene 1.38

0.0274 1.502 ND 70-13093mg/kg drycis-1,3-Dichloropropene 1.39

0.0274 1.502 ND 70-13097mg/kg dryDibromochloromethane 1.46

0.0274 1.502 ND 70-13087mg/kg dryDibromomethane 1.31

0.0274 1.502 ND 70-13076mg/kg dryDichlorodifluoromethane 1.14

0.0274 1.502 ND 70-13089mg/kg dryDiethyl Ether 1.33

0.0274 1.502 ND 70-13093mg/kg dryDi-isopropyl ether 1.40

0.0274 1.502 ND 70-13094mg/kg dryEthyl tertiary-butyl ether 1.42

0.0274 1.502 ND 70-13093mg/kg dryEthylbenzene 1.39

0.0274 1.502 ND 70-13088mg/kg dryHexachlorobutadiene 1.32

0.0274 1.502 ND 70-13076mg/kg dryIsopropylbenzene 1.14

0.0274 1.502 ND 70-13095mg/kg dryMethyl tert-Butyl Ether 1.43

0.137 1.502 ND 70-13097mg/kg dryMethylene Chloride 1.46

0.0274 1.502 ND 70-13088mg/kg dryNaphthalene 1.32

0.0274 1.502 ND 70-13097mg/kg dryn-Butylbenzene 1.45

0.0274 1.502 ND 70-13087mg/kg dryn-Propylbenzene 1.30

0.0274 1.502 ND 70-13088mg/kg drysec-Butylbenzene 1.32

0.0274 1.502 ND 70-13092mg/kg dryStyrene 1.39

0.0274 1.502 ND 70-13089mg/kg drytert-Butylbenzene 1.33

0.0274 1.502 ND 70-13093mg/kg dryTertiary-amyl methyl ether 1.40

0.0274 1.502 ND 70-13086mg/kg dryTetrachloroethene 1.29

0.274 1.502 ND 70-13095mg/kg dryTetrahydrofuran 1.43

0.0274 1.502 ND 70-13092mg/kg dryToluene 1.38

0.0274 1.502 ND 70-13087mg/kg drytrans-1,2-Dichloroethene 1.31

0.0274 1.502 ND 70-13088mg/kg drytrans-1,3-Dichloropropene 1.33

0.0274 1.502 ND 70-13092mg/kg dryTrichloroethene 1.38

0.137 1.502 ND 70-13099mg/kg dryVinyl Acetate 1.49

0.0274 1.502 ND 70-130100mg/kg dryVinyl Chloride 1.50

0.0274 1.502 ND 70-13089mg/kg dryXylene O 1.34

0.0548 3.004 ND 70-13090mg/kg dryXylene P,M 2.70

1.371 70-130981.34 mg/kg drySurrogate: 1,2-Dichloroethane-d4

1.371 70-130901.23 mg/kg drySurrogate: 4-Bromofluorobenzene

1.371 70-130911.25 mg/kg drySurrogate: Dibromofluoromethane

1.371 70-130871.19 mg/kg drySurrogate: Toluene-d8

Matrix Spike Dup Source: 1104021-22

0.0548 1.502 ND 3070-13089 3mg/kg dry1,1,1,2-Tetrachloroethane 1.34

0.0274 1.502 ND 3070-130100 3mg/kg dry1,1,1-Trichloroethane 1.50

0.0274 1.502 ND 3070-13097 2mg/kg dry1,1,2,2-Tetrachloroethane 1.45

0.0274 1.502 ND 3070-13095 1mg/kg dry1,1,2-Trichloroethane 1.43

0.0274 1.502 ND 3070-13095 4mg/kg dry1,1-Dichloroethane 1.43

0.0274 1.502 ND 3070-130100 8mg/kg dry1,1-Dichloroethene 1.50

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 122 of 143



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0274 1.502 ND 3070-130104 6mg/kg dry1,1-Dichloropropene 1.57

0.0274 1.502 ND 3070-13089 8mg/kg dry1,2,3-Trichlorobenzene 1.34

0.0274 1.502 ND 3070-13092 1mg/kg dry1,2,3-Trichloropropane 1.38

0.0274 1.502 ND 3070-13091 5mg/kg dry1,2,4-Trichlorobenzene 1.36

0.0274 1.502 ND 3070-13092 4mg/kg dry1,2,4-Trimethylbenzene 1.38

0.164 1.502 ND 3070-13098 0.6mg/kg dry1,2-Dibromo-3-Chloropropane 1.47

0.0274 1.502 ND 3070-13092 2mg/kg dry1,2-Dibromoethane 1.38

0.0274 1.502 ND 3070-13091 5mg/kg dry1,2-Dichlorobenzene 1.36

0.0274 1.502 ND 3070-130109 2mg/kg dry1,2-Dichloroethane 1.64

0.0274 1.502 ND 3070-13092 3mg/kg dry1,2-Dichloropropane 1.39

0.0274 1.502 ND 3070-13096 5mg/kg dry1,3,5-Trimethylbenzene 1.45

0.0274 1.502 ND 3070-13093 5mg/kg dry1,3-Dichlorobenzene 1.39

0.0274 1.502 ND 3070-13090 2mg/kg dry1,3-Dichloropropane 1.35

0.0274 1.502 ND 3070-13092 5mg/kg dry1,4-Dichlorobenzene 1.39

2.74 30.04 ND 20044-241101 6mg/kg dry1,4-Dioxane - Screen 30.5

0.0274 1.502 ND 3070-13096 2mg/kg dry1-Chlorohexane 1.45

0.0548 1.502 ND 3070-13094 3mg/kg dry2,2-Dichloropropane 1.41

0.685 7.511 ND 3070-13099 0.4mg/kg dry2-Butanone 7.43

0.0274 1.502 ND 3070-130100 3mg/kg dry2-Chlorotoluene 1.50

0.274 7.511 ND 3070-13097 1mg/kg dry2-Hexanone 7.32

0.0274 1.502 ND 3070-13093 5mg/kg dry4-Chlorotoluene 1.39

0.0274 1.502 ND 3070-13086 5mg/kg dry4-Isopropyltoluene 1.30

0.274 7.511 ND 3070-13096 1mg/kg dry4-Methyl-2-Pentanone 7.21

0.685 7.511 ND 3070-13093 0.1mg/kg dryAcetone 7.02

0.0274 1.502 ND 3070-13095 4mg/kg dryBenzene 1.42

0.0274 1.502 ND 3070-13093 4mg/kg dryBromobenzene 1.40

0.0274 1.502 ND 3070-13088 1mg/kg dryBromochloromethane 1.32

0.0274 1.502 ND 3070-130103 3mg/kg dryBromodichloromethane 1.54

0.0274 1.502 ND 3070-13097 1mg/kg dryBromoform 1.46

0.0548 1.502 ND 3070-130134 14mg/kg dryBromomethane 2.01 M+

0.0274 1.502 ND 3070-130101 5mg/kg dryCarbon Disulfide 1.52

0.0274 1.502 ND 3070-130111 4mg/kg dryCarbon Tetrachloride 1.66

0.0274 1.502 ND 3070-13091 2mg/kg dryChlorobenzene 1.37

0.0548 1.502 ND 3070-130136 8mg/kg dryChloroethane 2.04 M+

0.0274 1.502 ND 3070-13096 3mg/kg dryChloroform 1.44

0.0548 1.502 ND 3070-13088 3mg/kg dryChloromethane 1.32

0.0274 1.502 ND 3070-13097 5mg/kg drycis-1,2-Dichloroethene 1.45

0.0274 1.502 ND 3070-13095 2mg/kg drycis-1,3-Dichloropropene 1.42

0.0274 1.502 ND 3070-13098 1mg/kg dryDibromochloromethane 1.47

0.0274 1.502 ND 3070-13089 2mg/kg dryDibromomethane 1.34

0.0274 1.502 ND 3070-13079 3mg/kg dryDichlorodifluoromethane 1.18

0.0274 1.502 ND 3070-13091 2mg/kg dryDiethyl Ether 1.36

0.0274 1.502 ND 3070-13097 3mg/kg dryDi-isopropyl ether 1.45

0.0274 1.502 ND 3070-13096 2mg/kg dryEthyl tertiary-butyl ether 1.44

0.0274 1.502 ND 3070-13095 2mg/kg dryEthylbenzene 1.43
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Methanol

Batch CD10608 - 5035

0.0274 1.502 ND 3070-130100 13mg/kg dryHexachlorobutadiene 1.50

0.0274 1.502 ND 3070-13079 4mg/kg dryIsopropylbenzene 1.18

0.0274 1.502 ND 3070-13096 1mg/kg dryMethyl tert-Butyl Ether 1.45

0.137 1.502 ND 3070-130101 4mg/kg dryMethylene Chloride 1.52

0.0274 1.502 ND 3070-13095 8mg/kg dryNaphthalene 1.43

0.0274 1.502 ND 3070-130103 6mg/kg dryn-Butylbenzene 1.55

0.0274 1.502 ND 3070-13092 6mg/kg dryn-Propylbenzene 1.39

0.0274 1.502 ND 3070-13093 6mg/kg drysec-Butylbenzene 1.39

0.0274 1.502 ND 3070-13095 2mg/kg dryStyrene 1.42

0.0274 1.502 ND 3070-13093 4mg/kg drytert-Butylbenzene 1.39

0.0274 1.502 ND 3070-13094 1mg/kg dryTertiary-amyl methyl ether 1.42

0.0274 1.502 ND 3070-13089 3mg/kg dryTetrachloroethene 1.33

0.274 1.502 ND 3070-13094 1mg/kg dryTetrahydrofuran 1.41

0.0274 1.502 ND 3070-13096 4mg/kg dryToluene 1.44

0.0274 1.502 ND 3070-13091 5mg/kg drytrans-1,2-Dichloroethene 1.37

0.0274 1.502 ND 3070-13091 3mg/kg drytrans-1,3-Dichloropropene 1.36

0.0274 1.502 ND 3070-13096 4mg/kg dryTrichloroethene 1.44

0.137 1.502 ND 3070-130104 4mg/kg dryVinyl Acetate 1.56

0.0274 1.502 ND 3070-130104 4mg/kg dryVinyl Chloride 1.56

0.0274 1.502 ND 3070-13091 3mg/kg dryXylene O 1.37

0.0548 3.004 ND 3070-13093 3mg/kg dryXylene P,M 2.79

1.371 70-130991.36 mg/kg drySurrogate: 1,2-Dichloroethane-d4

1.371 70-130911.25 mg/kg drySurrogate: 4-Bromofluorobenzene

1.371 70-130941.28 mg/kg drySurrogate: Dibromofluoromethane

1.371 70-130891.21 mg/kg drySurrogate: Toluene-d8

8082 Polychlorinated Biphenyls (PCB)

Batch CD10519 - 3540

Blank

0.0500 mg/kg wetAroclor 1016 ND

0.0500 mg/kg wetAroclor 1221 ND

0.0500 mg/kg wetAroclor 1232 ND

0.0500 mg/kg wetAroclor 1242 ND

0.0500 mg/kg wetAroclor 1248 ND

0.0500 mg/kg wetAroclor 1254 ND

0.0500 mg/kg wetAroclor 1260 ND

0.0500 mg/kg wetAroclor 1262 ND

0.0500 mg/kg wetAroclor 1268 ND

0.02500 30-150860.0215 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150870.0216 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150860.0216 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150900.0224 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0500 0.5000 40-14089mg/kg wetAroclor 1016 0.445

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 124 of 143



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD10519 - 3540

0.0500 0.5000 40-14084mg/kg wetAroclor 1260 0.418

0.02500 30-150860.0214 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150880.0220 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150850.0213 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150870.0216 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0500 0.5000 5040-14091 3mg/kg wetAroclor 1016 0.457

0.0500 0.5000 5040-14084 0.01mg/kg wetAroclor 1260 0.418

0.02500 30-150910.0228 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150880.0220 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150900.0226 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150920.0230 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

Matrix Spike Source: 1104021-03

0.0538 0.5376 ND 40-14098mg/kg dryAroclor 1016 0.529

0.0538 0.5376 ND 40-14094mg/kg dryAroclor 1260 0.503

0.02688 30-1501320.0354 mg/kg drySurrogate: Decachlorobiphenyl

0.02688 30-1501110.0299 mg/kg drySurrogate: Decachlorobiphenyl [2C]

0.02688 30-1501180.0317 mg/kg drySurrogate: Tetrachloro-m-xylene

0.02688 30-1501190.0320 mg/kg drySurrogate: Tetrachloro-m-xylene [2C]

Matrix Spike Dup Source: 1104021-03

0.0538 0.5376 ND 5040-14096 3mg/kg dryAroclor 1016 0.514

0.0538 0.5376 ND 5040-14088 6mg/kg dryAroclor 1260 0.476

0.02688 30-150980.0263 mg/kg drySurrogate: Decachlorobiphenyl

0.02688 30-150910.0245 mg/kg drySurrogate: Decachlorobiphenyl [2C]

0.02688 30-1501000.0270 mg/kg drySurrogate: Tetrachloro-m-xylene

0.02688 30-1501010.0271 mg/kg drySurrogate: Tetrachloro-m-xylene [2C]

Batch CD10520 - 3540

Blank

0.0500 mg/kg wetAroclor 1016 ND

0.0500 mg/kg wetAroclor 1221 ND

0.0500 mg/kg wetAroclor 1232 ND

0.0500 mg/kg wetAroclor 1242 ND

0.0500 mg/kg wetAroclor 1248 ND

0.0500 mg/kg wetAroclor 1254 ND

0.0500 mg/kg wetAroclor 1260 ND

0.0500 mg/kg wetAroclor 1262 ND

0.0500 mg/kg wetAroclor 1268 ND

0.02500 30-150910.0228 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150890.0223 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150920.0229 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150940.0236 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD10520 - 3540

LCS

0.0500 0.5000 40-14099mg/kg wetAroclor 1016 0.493

0.0500 0.5000 40-14091mg/kg wetAroclor 1260 0.454

0.02500 30-150970.0244 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150950.0239 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-1501000.0249 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-1501010.0251 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0500 0.5000 5040-14098 0.2mg/kg wetAroclor 1016 0.492

0.0500 0.5000 5040-14092 1mg/kg wetAroclor 1260 0.458

0.02500 30-150980.0245 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150960.0241 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150940.0236 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150950.0237 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

Matrix Spike Source: 1104021-22

0.0519 0.5185 ND 40-14093mg/kg dryAroclor 1016 0.483

0.0519 0.5185 ND 40-14085mg/kg dryAroclor 1260 0.442

0.02593 30-150890.0232 mg/kg drySurrogate: Decachlorobiphenyl

0.02593 30-150880.0229 mg/kg drySurrogate: Decachlorobiphenyl [2C]

0.02593 30-150910.0235 mg/kg drySurrogate: Tetrachloro-m-xylene

0.02593 30-150920.0239 mg/kg drySurrogate: Tetrachloro-m-xylene [2C]

Matrix Spike Dup Source: 1104021-22

0.0521 0.5211 ND 5040-14096 3mg/kg dryAroclor 1016 0.499

0.0521 0.5211 ND 5040-14088 4mg/kg dryAroclor 1260 0.458

0.02606 30-150920.0239 mg/kg drySurrogate: Decachlorobiphenyl

0.02606 30-150910.0238 mg/kg drySurrogate: Decachlorobiphenyl [2C]

0.02606 30-150910.0237 mg/kg drySurrogate: Tetrachloro-m-xylene

0.02606 30-150920.0239 mg/kg drySurrogate: Tetrachloro-m-xylene [2C]

8100M Total Petroleum Hydrocarbons

Batch CD10414 - 3546

Blank

0.2 mg/kg wetDecane (C10) ND

0.2 mg/kg wetDocosane (C22) ND

0.2 mg/kg wetDodecane (C12) ND

0.2 mg/kg wetEicosane (C20) ND

0.2 mg/kg wetHexacosane (C26) ND

0.2 mg/kg wetHexadecane (C16) ND

0.2 mg/kg wetNonadecane (C19) ND

0.2 mg/kg wetNonane (C9) ND

0.2 mg/kg wetOctacosane (C28) ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8100M Total Petroleum Hydrocarbons

Batch CD10414 - 3546

0.2 mg/kg wetOctadecane (C18) ND

0.2 mg/kg wetTetracosane (C24) ND

0.2 mg/kg wetTetradecane (C14) ND

37.5 mg/kg wetTotal Petroleum Hydrocarbons ND

0.2 mg/kg wetTriacontane (C30) ND

5.000 40-1401015.07 mg/kg wetSurrogate: O-Terphenyl

LCS

0.2 2.500 40-14092mg/kg wetDecane (C10) 2.3

0.2 2.500 40-140114mg/kg wetDocosane (C22) 2.9

0.2 2.500 40-140107mg/kg wetDodecane (C12) 2.7

0.2 2.500 40-140114mg/kg wetEicosane (C20) 2.8

0.2 2.500 40-140114mg/kg wetHexacosane (C26) 2.8

0.2 2.500 40-140109mg/kg wetHexadecane (C16) 2.7

0.2 2.500 40-140103mg/kg wetNonadecane (C19) 2.6

0.2 2.500 30-14076mg/kg wetNonane (C9) 1.9

0.2 2.500 40-140113mg/kg wetOctacosane (C28) 2.8

0.2 2.500 40-140110mg/kg wetOctadecane (C18) 2.8

0.2 2.500 40-140114mg/kg wetTetracosane (C24) 2.9

0.2 2.500 40-140107mg/kg wetTetradecane (C14) 2.7

37.5 35.00 40-140111mg/kg wetTotal Petroleum Hydrocarbons 38.8

0.2 2.500 40-140111mg/kg wetTriacontane (C30) 2.8

5.000 40-1401095.47 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

0.2 2.500 5040-14095 3mg/kg wetDecane (C10) 2.4

0.2 2.500 5040-140114 0.01mg/kg wetDocosane (C22) 2.9

0.2 2.500 5040-140112 5mg/kg wetDodecane (C12) 2.8

0.2 2.500 5040-140115 1mg/kg wetEicosane (C20) 2.9

0.2 2.500 5040-140114 0.05mg/kg wetHexacosane (C26) 2.8

0.2 2.500 5040-140114 4mg/kg wetHexadecane (C16) 2.8

0.2 2.500 5040-140105 2mg/kg wetNonadecane (C19) 2.6

0.2 2.500 5030-14079 3mg/kg wetNonane (C9) 2.0

0.2 2.500 5040-140113 0.2mg/kg wetOctacosane (C28) 2.8

0.2 2.500 5040-140114 3mg/kg wetOctadecane (C18) 2.9

0.2 2.500 5040-140114 0.3mg/kg wetTetracosane (C24) 2.9

0.2 2.500 5040-140112 5mg/kg wetTetradecane (C14) 2.8

37.5 35.00 5040-140112 2mg/kg wetTotal Petroleum Hydrocarbons 39.4

0.2 2.500 5040-140111 0.3mg/kg wetTriacontane (C30) 2.8

5.000 40-1401105.52 mg/kg wetSurrogate: O-Terphenyl

8270C Polynuclear Aromatic Hydrocarbons

Batch CD10415 - 3546

Blank
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8270C Polynuclear Aromatic Hydrocarbons

Batch CD10415 - 3546

0.333 mg/kg wet2-Methylnaphthalene ND

0.333 mg/kg wetAcenaphthene ND

0.333 mg/kg wetAcenaphthylene ND

0.333 mg/kg wetAnthracene ND

0.333 mg/kg wetBenzo(a)anthracene ND

0.167 mg/kg wetBenzo(a)pyrene ND

0.333 mg/kg wetBenzo(b)fluoranthene ND

0.333 mg/kg wetBenzo(g,h,i)perylene ND

0.333 mg/kg wetBenzo(k)fluoranthene ND

0.167 mg/kg wetChrysene ND

0.167 mg/kg wetDibenzo(a,h)Anthracene ND

0.333 mg/kg wetFluoranthene ND

0.333 mg/kg wetFluorene ND

0.333 mg/kg wetIndeno(1,2,3-cd)Pyrene ND

0.333 mg/kg wetNaphthalene ND

0.333 mg/kg wetPhenanthrene ND

0.333 mg/kg wetPyrene ND

3.333 30-130692.31 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

3.333 30-130762.54 mg/kg wetSurrogate: 2-Fluorobiphenyl

3.333 30-130672.24 mg/kg wetSurrogate: Nitrobenzene-d5

3.333 30-1301053.51 mg/kg wetSurrogate: p-Terphenyl-d14

LCS

0.333 3.333 40-14082mg/kg wet2-Methylnaphthalene 2.74

0.333 3.333 40-140103mg/kg wetAcenaphthene 3.44

0.333 3.333 40-14085mg/kg wetAcenaphthylene 2.85

0.333 3.333 40-140124mg/kg wetAnthracene 4.15

0.333 3.333 40-140123mg/kg wetBenzo(a)anthracene 4.09

0.167 3.333 40-140123mg/kg wetBenzo(a)pyrene 4.11

0.333 3.333 40-140116mg/kg wetBenzo(b)fluoranthene 3.87

0.333 3.333 40-140130mg/kg wetBenzo(g,h,i)perylene 4.33

0.333 3.333 40-140123mg/kg wetBenzo(k)fluoranthene 4.09

0.167 3.333 40-140127mg/kg wetChrysene 4.23

0.167 3.333 40-140115mg/kg wetDibenzo(a,h)Anthracene 3.84

0.333 3.333 40-140106mg/kg wetFluoranthene 3.54

0.333 3.333 40-140110mg/kg wetFluorene 3.65

0.333 3.333 40-140118mg/kg wetIndeno(1,2,3-cd)Pyrene 3.93

0.333 3.333 40-14081mg/kg wetNaphthalene 2.70

0.333 3.333 40-140123mg/kg wetPhenanthrene 4.11

0.333 3.333 40-140128mg/kg wetPyrene 4.25

3.333 30-130722.41 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

3.333 30-130762.54 mg/kg wetSurrogate: 2-Fluorobiphenyl

3.333 30-130692.30 mg/kg wetSurrogate: Nitrobenzene-d5

3.333 30-130943.13 mg/kg wetSurrogate: p-Terphenyl-d14

LCS Dup

0.333 3.333 3040-14075 9mg/kg wet2-Methylnaphthalene 2.51
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8270C Polynuclear Aromatic Hydrocarbons

Batch CD10415 - 3546

0.333 3.333 3040-14097 6mg/kg wetAcenaphthene 3.24

0.333 3.333 3040-14080 7mg/kg wetAcenaphthylene 2.66

0.333 3.333 3040-140120 4mg/kg wetAnthracene 3.99

0.333 3.333 3040-140119 4mg/kg wetBenzo(a)anthracene 3.95

0.167 3.333 3040-140118 4mg/kg wetBenzo(a)pyrene 3.94

0.333 3.333 3040-140113 3mg/kg wetBenzo(b)fluoranthene 3.78

0.333 3.333 3040-140116 11mg/kg wetBenzo(g,h,i)perylene 3.88

0.333 3.333 3040-140117 5mg/kg wetBenzo(k)fluoranthene 3.90

0.167 3.333 3040-140119 6mg/kg wetChrysene 3.97

0.167 3.333 3040-140108 6mg/kg wetDibenzo(a,h)Anthracene 3.61

0.333 3.333 3040-140102 4mg/kg wetFluoranthene 3.41

0.333 3.333 3040-140108 1mg/kg wetFluorene 3.62

0.333 3.333 3040-140110 7mg/kg wetIndeno(1,2,3-cd)Pyrene 3.66

0.333 3.333 3040-14073 10mg/kg wetNaphthalene 2.44

0.333 3.333 3040-140122 1mg/kg wetPhenanthrene 4.05

0.333 3.333 3040-140119 7mg/kg wetPyrene 3.97

3.333 30-130642.14 mg/kg wetSurrogate: 1,2-Dichlorobenzene-d4

3.333 30-130702.33 mg/kg wetSurrogate: 2-Fluorobiphenyl

3.333 30-130632.10 mg/kg wetSurrogate: Nitrobenzene-d5

3.333 30-130892.98 mg/kg wetSurrogate: p-Terphenyl-d14

Classical Chemistry

Batch CD10707 - TCN Prep

Blank

1.00 mg/kg wetTotal Cyanide ND

LCS

1.00 5.015 90-110100mg/kg wetTotal Cyanide 5.02

LCS

1.00 20.06 90-110101mg/kg wetTotal Cyanide 20.2

LCS Dup

1.00 20.06 2090-11099 2mg/kg wetTotal Cyanide 19.8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

SD Surrogate recovery(ies) diluted below the MRL (SD).

Q Calibration required quadratic regression (Q).

P Percent difference between primary and confirmation results exceeds 40% (P).

M+ Matrix Spike recovery is above upper control limit (M+).

M- Matrix Spike recovery is below lower control limit (M-).

IM Internal Standard(s) outside of criteria due to matrix (UCM/coelution is present) (IM).

D Diluted.

C+ Continuing Calibration recovery is above upper control limit (C+).

B+ Blank Spike recovery is above upper control limit (B+).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104021

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP)

A2LA Accredited: Testing Cert# 2864.01

http://www.a2la.org/scopepdf/2864-01.pdf

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/out_state.pdf

Maine Potable and Non Potable Water:  RI0002

http://www.maine.gov/dep/blwq/topic/vessel/lab_list.pdf

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424

http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301

http://www.mde.state.md.us/assets/document/WSP_labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002

http://www.nj.gov/dep/oqa/certlabs.htm

CHEMISTRY

A2LA Accredited: Testing Cert # 2864.01

Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry)

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSC ID# 1141

Lead Paint, Lead in Children's Metals Jewelry

http://www.cpsc.gov/cgi-bin/labapplist.aspx
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Meg Kilpatrick

GZA GeoEnvironmental, Inc.

530 Broadway

Providence, RI 02909

RE:  Tidewater GH (43654.30)

ESS Laboratory Work Order Number:   1104296

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

ESS Laboratory certifies that the test results meet the requirements of NELAC and A2LA, except where 

noted within this project narrative.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 1 of 12



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104296

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 26, 2011 for the analyses specified on the enclosed Chain of Custody 

Record. 

The samples and analyses listed below were analyzed in accordance with the Guidelines Establishing Test Procedures 

for the Analysis of Pollutants, 40 CFR Part 136, as amended.

These samples were originally received on hold on April 21, 2011.

Lab Number MatrixSampleName Analysis
GRSP-11 21-24in 8082Soil1104296-01 

GRSP-13 21-24in 8082Soil1104296-02 

RW-3 3in 8082Soil1104296-03 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104296

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

End of Project Narrative.

No unusual observations noted.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104296

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-11 21-24in

Date Sampled:  04/21/11 09:08

ESS Laboratory Sample ID:  1104296-01

Sample Matrix:  Soil

Prepared:  4/26/11  19:00
Analyst:  MLInitial Volume:  19.7

Final Volume:  10

Percent Solids:   93

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - RES DEC

Limit DF Analyzed Sequence Batch
04/27/11  17:26Aroclor 1016  110 CD12623 ND (0.0546) 

04/27/11  17:26Aroclor 1221  110 CD12623 ND (0.0546) 

04/27/11  17:26Aroclor 1232  110 CD12623 ND (0.0546) 

04/27/11  17:26Aroclor 1242  110 CD12623 ND (0.0546) 

04/28/11  11:02Aroclor 1248  510 CD12623 1.93 (0.273) 

04/27/11  17:26Aroclor 1254  110 CD12623 ND (0.0546) 

04/27/11  17:26Aroclor 1260  110 CD12623 0.120 (0.0546) 

04/27/11  17:26Aroclor 1262  110 CD12623 ND (0.0546) 

04/27/11  17:26Aroclor 1268  110 CD12623 ND (0.0546) 

%Recovery Qualifier Limits

30-15084 %Surrogate: Decachlorobiphenyl

30-15084 %Surrogate: Decachlorobiphenyl [2C]

30-15079 %Surrogate: Tetrachloro-m-xylene

30-15080 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104296

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  GRSP-13 21-24in

Date Sampled:  04/21/11 09:25

ESS Laboratory Sample ID:  1104296-02

Sample Matrix:  Soil

Prepared:  4/26/11  19:00
Analyst:  MLInitial Volume:  19.6

Final Volume:  10

Percent Solids:   92

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - RES DEC

Limit DF Analyzed Sequence Batch
04/27/11  17:45Aroclor 1016  110 CD12623 ND (0.0555) 

04/27/11  17:45Aroclor 1221  110 CD12623 ND (0.0555) 

04/27/11  17:45Aroclor 1232  110 CD12623 ND (0.0555) 

04/27/11  17:45Aroclor 1242  110 CD12623 ND (0.0555) 

04/28/11  11:21Aroclor 1248  510 CD12623 2.57 (0.277) 

04/27/11  17:45Aroclor 1254  110 CD12623 ND (0.0555) 

04/27/11  17:45Aroclor 1260  110 CD12623 0.199 (0.0555) 

04/27/11  17:45Aroclor 1262  110 CD12623 ND (0.0555) 

04/27/11  17:45Aroclor 1268  110 CD12623 ND (0.0555) 

%Recovery Qualifier Limits

30-15088 %Surrogate: Decachlorobiphenyl

30-15084 %Surrogate: Decachlorobiphenyl [2C]

30-15085 %Surrogate: Tetrachloro-m-xylene

30-15084 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104296

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  RW-3 3in

Date Sampled:  04/21/11 11:15

ESS Laboratory Sample ID:  1104296-03

Sample Matrix:  Soil

Prepared:  4/26/11  19:00
Analyst:  MLInitial Volume:  10

Final Volume:  10

Percent Solids:   97

Extraction Method:  3540

Units: mg/kg dry

All methods used are in accordance with 40 CFR 136.

8082 Polychlorinated Biphenyls (PCB)

Analyte Results (MRL)
RI - RES DEC

Limit DF Analyzed Sequence Batch
04/27/11  18:04Aroclor 1016  110 CD12623 ND (0.103) 

04/27/11  18:04Aroclor 1221  110 CD12623 ND (0.103) 

04/27/11  18:04Aroclor 1232  110 CD12623 ND (0.103) 

04/27/11  18:04Aroclor 1242  110 CD12623 ND (0.103) 

04/27/11  18:04Aroclor 1248  110 CD12623 0.273 (0.103) 

04/27/11  18:04Aroclor 1254  110 CD12623 ND (0.103) 

04/27/11  18:04Aroclor 1260  110 CD12623 ND (0.103) 

04/27/11  18:04Aroclor 1262  110 CD12623 ND (0.103) 

04/27/11  18:04Aroclor 1268  110 CD12623 ND (0.103) 

%Recovery Qualifier Limits

30-15095 %Surrogate: Decachlorobiphenyl

30-15090 %Surrogate: Decachlorobiphenyl [2C]

30-15081 %Surrogate: Tetrachloro-m-xylene

30-15084 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104296

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB)

Batch CD12623 - 3540

Blank

0.0500 mg/kg wetAroclor 1016 ND

0.0500 mg/kg wetAroclor 1221 ND

0.0500 mg/kg wetAroclor 1232 ND

0.0500 mg/kg wetAroclor 1242 ND

0.0500 mg/kg wetAroclor 1248 ND

0.0500 mg/kg wetAroclor 1254 ND

0.0500 mg/kg wetAroclor 1260 ND

0.0500 mg/kg wetAroclor 1262 ND

0.0500 mg/kg wetAroclor 1268 ND

0.02500 30-1501000.0249 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150960.0240 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150920.0230 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150980.0245 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0500 0.5000 40-14097mg/kg wetAroclor 1016 0.485

0.0500 0.5000 40-14099mg/kg wetAroclor 1260 0.495

0.02500 30-1501040.0260 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-1501010.0252 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-1501000.0251 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-1501010.0254 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0500 0.5000 5040-14095 2mg/kg wetAroclor 1016 0.477

0.0500 0.5000 5040-14097 2mg/kg wetAroclor 1260 0.483

0.02500 30-1501050.0263 mg/kg wetSurrogate: Decachlorobiphenyl

0.02500 30-150990.0247 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.02500 30-150960.0240 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.02500 30-150970.0244 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104296

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

U Analyte included in the analysis, but not detected

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 8 of 12



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Tidewater GH ESS Laboratory Work Order:  1104296

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Department of Defense (DoD) Environmental Laboratory Accreditation Program (ELAP)

A2LA Accredited: Testing Cert# 2864.01

http://www.a2la.org/scopepdf/2864-01.pdf

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/labs/waterlabs-instate.php

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/out_state.pdf

Maine Potable and Non Potable Water:  RI0002

http://www.maine.gov/dep/blwq/topic/vessel/lab_list.pdf

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/labcert/labcert.aspx

New Hampshire (NELAP accredited) Potable and Non PotableWater, Solid and Hazardous Waste: 2424

http://www4.egov.nh.gov/des/nhelap/namesearch.asp

New York (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

United States Department of Agriculture Soil Permit: S-54210

Maryland Potable Water: 301

http://www.mde.state.md.us/assets/document/WSP_labs-2009apr20.pdf

South Carolina Volatile Organic Compounds in Potable Water: 78003

New Jersey Potable (VOA) and Non Potable Water (RCRA), Solids and Hazardous Waste: RI002

http://www.nj.gov/dep/oqa/certlabs.htm

CHEMISTRY

A2LA Accredited: Testing Cert # 2864.01

Lead in Paint, Phthalates, Lead in Children's Metals Products (Including Jewelry)

http://www.A2LA.org/dirsearchnew/newsearch.cfm

CPSC ID# 1141

Lead Paint, Lead in Children's Metals Jewelry

http://www.cpsc.gov/cgi-bin/labapplist.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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NATIONAL GRID 
AIR QUALITY MONITORING PLAN 

PLANNED SHORT DURATION PROJECTS – FORMER TIDEWATER MGP 
 
INTRODUCTION 
 
GZA GeoEnvironmental, Inc. (GZA), on behalf of The Narragansett Electric Company 
d/b/a National Grid (National Grid), has prepared this Air Quality Monitoring Plan 
(AQMP) for use on certain planned projects at the Tidewater Site located in Pawtucket, 
Rhode Island.  Projects covered by this plan include:   (1) the Short Term Response Action 

Plan associated with removal of a former process pipe (STRAP submitted to RIDEM in 
October 2010 and subsequently revised in January 2011); (2) the planned gas regulator 
station upgrade work; and short duration site investigation activities (test pits, borings).  
This AQMP is designed to provide for a consistent approach to air quality monitoring for 
these relatively short-duration remediation, construction, and/or maintenance activities. 
 
While air monitoring requirements for more intrusive and longer duration projects may 
follow the same general procedures described herein, this AQMP is not intended to cover 
these more significant and intrusive efforts.  Specific air monitoring requirements for these 
types of efforts will be evaluated on a case by case basis by National Grid as part of the 
planning, design, permitting and RIDEM-approval process.  It is our intent to modify this 
air monitoring approach for future efforts at the Tidewater Site based on data collected 
during the activities listed above.    
 
This AQMP for the Tidewater site was designed to achieve the following primary 
objectives:   

 Estimate potential vapor emissions for these short duration efforts in accordance 
with United States Environmental Protection Agency (EPA) methodology and 
assess the applicability of RIDEM Air Pollution Control (APC) Regulation No. 9 
on a case by case basis; 
 

 Minimize exposure risks to both on-site workers and the surrounding community 
associated with airborne constituents during implementation of short term 
remediation, investigation, construction, and/or maintenance activities at the 
Tidewater site;   

 
 Provide an early warning of site conditions allowing oversight personnel  to 

proactively manage potential air quality issues via implementation of  engineered 
controls and/or adjustments to work practices/procedures1; and 
 

                                                 
1 Please note, anticipated engineered controls and work practices are not described in this AQMP.  These 
procedures are specific to each activity and will be described in the plans, workplans, STRAPs, etc. 
developed for each effort.   
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 Quantify air quality monitoring data and compare to applicable criteria to ensure 
compliance with this AQMP.  

 
VAPOR EMISSION MODELING 
 
Initial project planning activities for each of the short duration events currently anticipated 
at the Tidewater site will include an estimate of potential volatile air emissions for the 
proposed work using EPA methodology. Specifically, potential emissions from the 
proposed activities will be estimated and quantified using the general modeling approach 
and guidelines presented in the following published EPA guidance document:  
 

 Eklund, et al. 1997. Air Emissions from the Treatment of Soils Contaminated with 
Petroleum Fuels and Other Substances. Prepared for U.S. Environmental Protection 
Agency Office of Air and Radiation and Office of Research and Development 
Washington, D.C. EPA-600/R-97-116. October. 

 
An appropriate predictive air emission model will be developed based on these EPA 
guidelines for each effort.  The results of the predictive modeling will be used to evaluate 
whether the activity has the potential to increase emissions by greater than the minimum 
quantity as specified in Appendix A of RIDEM APC Regulation No. 9 and whether a 
minor source permit is required.  A summary of the predictive modeling and our evaluation 
of the results will be submitted to RIDEM prior to proceeding with on-site work.  
 
AIR QUALITY MONITORING STRATEGY 
 
The following monitoring program will be implemented for each of the short duration 
efforts anticipated at the Tidewater site regardless of the outcome of the above described 
predictive air modeling results2. This air quality monitoring program has been designed to 
be protective by using a two tiered approach; real-time air monitoring, and time integrated 
sampling using US EPA approved sampling and analytical methods.  The real time 
monitoring will involve the use of hand held instrumentation deployed upwind and directly 
downwind of the site work zone and at the nearest downwind location along the site 
property line.  The first tier (real time monitoring) is designed to provide an early warning 
to site personnel of potential air quality issues and allow for the implementation of 
engineered controls and/or modifications to work practices.  The second tier, time 
integrated, laboratory sampling, involves the deployment of stationary sampling equipment 
at the nearest property line directly downwind of the site work zone(s) and at an upwind 
perimeter location.  This second tier is designed to assess and document perimeter air 
quality during these activities.  
 
The means and methods associated with each tier of sampling are described in the last 
section of this plan.    
                                                 
2 We understand that in instances where a Minor Source Permit is applicable, additional air monitoring 
requirements may be necessary.   
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SELECTION OF TARGET COMPOUNDS 
 
The selection of target compounds for this monitoring plan is based on guidance presented 
in a document entitled “Health-based Guidelines for Air Management, Public 
Participation, and Risk Communication During the Excavation of Former Manufactured 
Gas Plants” prepared by Wisconsin Bureau of Environmental and Occupational Health, 
Department of Health and Family Services (DHFS) dated August 24, 2004.  A copy of the 
Wisconsin Guideline document is included as Attachment A.   
 
The target compounds selected for the real-time component of this air monitoring program 
include: Total Volatile Organic Compounds (TVOC) and respirable particulate matter 
(PM10).  In addition, supplemental real-time monitoring will be conducted for benzene. 
Real time supplemental monitoring for naphthalene was also considered.  However, since 
the instrument which is used to monitor naphthalene in real-time (zNose Model 
4200/4300) is typically used as a screening tool and not a quantitative instrument for 
comparison to air quality standards, it is not considered appropriate for this application.  
Further, the zNose has a lower detection limit that is approximately ten times higher than 
the 24-hr RI Acceptable Ambient Level (AAL) for naphthalene, thus would be of limited 
value in quantifying ambient air quality.  The time-integrated sampling and analyses 
described herein provides a more representative measure of air quality in comparison to the 
RIDEM AALs.   As described further below, target compounds for the time integrated 
sampling component of this project will include benzene, toluene, ethylbenzene, xylenes, 
and naphthalene, which are a subset of the analytes contained within the USEPA Method 
TO-15 (VOCs).   
 
ACTION LEVELS 
 
This section presents the action levels for both tiers of sampling (real time and time 
integrated).   
 
The following real-time monitoring action levels for the work zone perimeter and property 
line were selected for use on these shorter duration efforts.  These action levels were 
adopted from Table 3 of the attached Wisconsin Guidance document.  The determination 
of a work zone action level exceedance will be based on the difference between the upwind 
(background) sampling results and the downwind sampling results.  The property line real 
time monitoring will be conducted at the nearest location downwind from the activity.  In 
addition, real time monitoring will also be conducted at the property line adjacent to the 
nearest sensitive receptors west of the site, including the apartment complex, the 
International Charter School and the Francis J. Varieur School independent of wind 
direction.   
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Table 1 Action Levels – Real Time Monitoring 
 

Compound Work Zone Perimeter Property Line 
Total Volatile Organic 
Compounds (TVOC) 

1.0 ppm 0.5 ppm 

Respirable Particulate (PM10) 1,000 ug/m3 150 ug/m3 
Benzene NA 0.35 ppm 

 
In the event these real time action levels are exceeded GZA will immediately identify the 
likely cause, implement appropriate engineering controls, and/or modify work practices.  
In addition, on any day when the real time monitoring exceed these action levels, time 
integrated samples from upwind and downwind property line locations will be sent to the 
laboratory for analysis (see below).   
 
The following action levels were selected for use during the time integrated sample 
monitoring for benzene, toluene, ethylbenzene and xylenes (BTEX), and naphthalene.  
This compound list was developed based on the DHFS document and our experience at 
other MGP sites.  The approach for selecting representative “sentinel” compounds, as 
presented in the DHFS document, is based on the fact that there are many different VOCs 
potentially present in MGP wastes and that the selected compounds should “be based on 
both the risk imparted by a compound’s prevalence and toxicity, as well as the analytical 
ability to detect these compounds”.   The action levels were obtained from Table 4 of the 
Wisconsin Guidance document and are based on the DHFS recommended maximum 24-
hour average concentration.   
 

Table 2 Action Levels – Time Integrated Samples (Property Line) 
 

Compound Wisconsin Action Level 
(24 hour average) 

RIDEM AAL 
(24 hour) 

Proposed 
Action Levels 
(24 hour 
average)3 

Benzene 10 ppb 6.2 ppb 6.2 ppb 
Toluene 94 ppb 80 ppb4 80 ppb 
Ethylbenzene 230 ppb 692 ppb 230 ppb 
Xylenes 23 ppb 692 ppb 23 ppb 
Naphthalene 20 ppb 0.6 ppb5 20 ppb 

 
In the event time integrated perimeter sampling results indicate levels in excess of these 
action levels, the on-going activities will be shutdown and engineered controls and work 
practices will be re-evaluated in consultation with RIDEM prior to re-initiating on-site 
work.  As indicated below, these time integrated sampling results will be available 24-48 
hours after collection. 
                                                 
3 Action levels represent the lower of the DHFS and RIDEM AAL with the exception of naphthalene.  DHFS 
action level for naphthalene is based on a subchronic exposure which is more appropriate for these shorter 
duration efforts than the AAL for naphthalene which is based on chronic exposure assumptions.   
4 RIDEM does not have a 24-hour AAL for toluene.  This value based on RIDEM annual AAL for toluene.   
5 The listed 24 hour AAL for naphthalene is based on chronic exposure assumptions.  
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MEANS AND METHODS FOR REAL-TIME AND TIME INTEGRATED 
MONITORING 
 
Real-Time Monitoring 
 
The real time air monitoring is designed to measure site-related airborne constituents, 
namely volatile organic compounds (VOCs) and respirable particulate (PM10).  Real-time 
methods for monitoring particle bound PAHs do not exist, thus particle levels will be used 
as a surrogate for PAHs.  The equipment associated with the real time air monitoring are 
field photoionization detectors (PIDs) for TVOCs and continuous respirable particle 
monitors.   

Volatile Organic Compound (VOC) Air Monitoring 

 
During the activities described herein, the real-time air monitoring equipment will 
be maintained at the site to monitor VOC concentrations associated with the site 
remedial/maintenance activities.  During these activities, a PID will provide 
continuous air quality measurements from sampling locations upwind and directly 
downwind of the work zone and the Site perimeter.  Perimeter locations will be 
selected based on wind direction and the location of the nearest potential sensitive 
receptors.    The real time air quality measurements will be compared to the action 
levels presented in Table 1 (after subtracting background concentrations) in order 
to assess the need for implementation of engineering controls and/or modifications 
to work practices.      If the total VOC action level is exceeded, the contractor will 
be informed, potential sources of the exceedance will be investigated and, if 
appropriate, mitigation activities will be initiated. In addition, an exceedance of the 
TVOC Action Level downwind of the work zone will trigger the analysis of a time 
integrated sample from the site perimeter (see Time Integrated Monitoring 
discussion below).  
 
Volatile organic substance concentrations will be measured utilizing a portable 
photoionization detector (Photovac 2020 PID) or equivalent.  The PIDs measure volatile 
organic compounds by passing the air sample past an analytical  detector and 
electronically measuring the resulting response.  The PIDs are configured to respond to 
total organic compounds without any differentiation as to individual compound 
concentrations. The limit of detection is 10 parts per billion by volume (ppbv).  The PID 
will be operated in accordance with manufacturers specifications. 

Respirable Particulate Matter (RPM10) Perimeter Air Monitoring 

 
As described above, real-time monitors for PAHs do not exist.  Therefore, 
respirable dust will be measured as an indirect measure of ambient PAH levels.   



 

 6 

Direct-reading real-time particulate meters (DustTrak) will be used to monitor for 
particulate (or dust). The measurement of dust levels is accomplished using 
infrared electromagnetic radiation to sense airborne particles.  The dust meter will 
be configured to respond only to dust particles < 10 micron in diameter (PM10).  
The limit of detection is 1 ug/m3 (microgram per cubic meter). The DustTrak will 
be operated in accordance with manufacturers specifications. 
 
Gas Chromatographs (benzene) Supplemental Monitoring 

 
Real time benzene concentrations will be measured utilizing a portable field gas 
chromatograph (Photovac Voyager GC).  The GC measures volatile organic 
compounds by passing an air sample through a series of analytical columns to separate 
individual compounds and then by an analytical  detector, which electronically 
measures the resulting response and compares it to a known concentration response of 
each compound of interest.  The GC will be calibrated to a known concentration of 
benzene each day prior to monitoring activities.  The detection limit for benzene is 10 
parts per billion (ppb).  The GC will be operated in accordance with manufacturers 
specifications. 

 
Time Integrated Monitoring 
 
Time integrated air quality samples will be collected at the perimeter, at an upwind and a 
downwind location in order to document ambient levels of target VOCs presented in Table 
2 of this plan using US EPA approved sampling and analytical methods.  Samples will be 
collected daily during intrusive activities.  Samples will be submitted for analysis if the 
results of the first tier, real time air quality monitoring (at either the work zone or the 
perimeter location) indicates an exceedance of the established action level presented in 
Table 1.  In addition, regardless of the results of the real-time monitoring, at least one set 
of time integrated samples will be collected during each activity.  Analyses will be 
performed by an accredited off-site analytical laboratory demonstrating proficiency for the 
specific methods stated in this section.  The laboratory results will be available 24 to 48 
hours after collection.   

Volatile Organic Compounds 

 
At a minimum, two VOC samples, one upwind and one downwind, will be 
collected during each day when intrusive activities are being performed.  One 
additional sample will be used as a field blank and will be submitted along with the 
field samples to the laboratory. The sampling locations will be chosen based on 
actual and predicted wind conditions for the sampling day.  VOC samples will be 
collected using SUMMA stainless steel canisters in conjunction with US EPA 
Method TO-15 GC/MS Full Scan, as presented in “The Compendium of Methods 
for the Determination of Toxic Organic Compounds in the Ambient Air”.  The 
VOC samples will be analyzed for the compounds presented in Table 2 by an off-
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site certified laboratory.  The SUMMA canister method consists of the collection of 
a whole air sample into an evacuated stainless steel canister.  The canister is 
passively filled with sample air via a mass flow controller which allows for uniform 
filling of the canister over the eight hour sampling period.  
 

Documentation and Reporting 
 
The real time field data and any time integrated sampling results will be maintained by 
GZA on-site.  In addition, this air monitoring data will be presented in completion reports 
submitted to RIDEM for each effort.  
 
Attachment:  Health-based Guidelines for Air Management, Public Participation, and Risk 
Communication During the Excavation of Former Manufactured Gas Plants” prepared by 
Wisconsin Bureau of Environmental and Occupational Health, Department of Health and 
Family Services (DHFS) dated August 24, 2004 
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