
LEGGETTE, BRASHEARS & GRAHAM, INC. 

APPENDIX I 
 

TARGETED DUE-DILIGENCE TESTING 
TRITON ENVIRONMENTAL, INC., OCTOBER 2013  



  

 

 

TARGETED DUE DILIGENCE 

TESTING 
 

 
Proposed Harding High School Parcel 

Bond Street 

Bridgeport, Connecticut 
 

 

 

 

March 2014 

 

 

Ref. No. 104266R03 

 

 

Prepared for: 

 
City of Bridgeport  

c/o Bridgeport School Construction Program 

999 Broad Street 

Bridgeport, CT  06604 

 

Prepared by: 

 

 

 

 

 

 

385 Church Street, Suite 201, Guilford, Connecticut 06437 • Phone 203.458.7200 Fax: 203.458.7201 



i 

TABLE OF CONTENTS 

1.0 - INTRODUCTION ................................................................................................................... 1 

1.1 - Site Description ................................................................................................................. 1 

1.2 - Site History ........................................................................................................................ 1 

1.3 - Purpose .............................................................................................................................. 2 

1.4 - Regulatory Framework and Remedial Plan ....................................................................... 2 

1.5 - Scope of Work ................................................................................................................... 3 

1.6 - Data Quality Objectives .................................................................................................... 3 

2.0 - CONNECTICUT REGULATORY CRITERIA ...................................................................... 4 

2.1 - Soil Criteria ....................................................................................................................... 4 

2.1.1 - Direct Exposure Criteria .......................................................................................... 4 

2.1.2 - Pollutant Mobility Criteria ....................................................................................... 5 

2.2 - Groundwater Criteria......................................................................................................... 5 

2.2.1 - Surface Water Protection Criteria ............................................................................. 5 

2.2.2 - Volatilization Criteria ............................................................................................... 5 

3.0 - PHYSICAL SETTING ............................................................................................................ 6 

3.1 - Site Geology and Hydrogeology ....................................................................................... 6 

4.0 - TARGETED SAMPLING ACTIVITIES ................................................................................ 8 

4.1 - Pre-drilling Activities ........................................................................................................ 8 

4.2 - Soil Borings and Soil Sampling ........................................................................................ 8 

4.3 - Monitoring Well Installation ............................................................................................. 9 

4.4 - Groundwater Sampling ..................................................................................................... 9 

5.0 - SOIL ANALYTICAL TESTING RESULTS ......................................................................... 10 

5.1 - Extractable Total Petroleum Hydrocarbons (ETPH) ....................................................... 10 

5.2 - Volatile Organic Compounds (VOCs) ............................................................................. 10 

5.3 - Polynuclear Aromatic Hydrocarbons (PAHs) .................................................................. 10 

5.4 - Metals .............................................................................................................................. 11 

5.5 - Polychlorinated biphenyls (PCBs) .................................................................................. 11 

6.0 - GROUNDWATER ANALYTICAL TESTING RESULTS ................................................... 12 

7.0 - DATA QUALITY ASSESSMENT AND DATA USABILITY EVALUATION .................... 13 

8.0 - CONCLUSIONS AND RECOMMEDATIONS ................................................................... 15 

9.0 - LIMITATIONS ...................................................................................................................... 17 

10.0 - REFERENCES .................................................................................................................... 18 

11.0 - SIGNATURES OF REPORT AUTHORS ........................................................................... 19 

  

 

 



 

 

TABLE OF CONTENTS (continued) 

ii 

 

FIGURES 

Figure 1 Site Location Map  

Figure 2 Site Plan Showing Sampling Locations and Soil Impacts 

 

TABLES 

Table 1 Summary of Analytes Detected in Soil Samples 

Table 2 Summary of Analytes Detected in Groundwater 

 

APPENDICES 

Appendix A  Soil Boring and Monitoring Well Logs 

Appendix B  Laboratory Analytical Data 



 

Targeted Due Diligence Testing          Triton Environmental, Inc. 

Proposed Harding High School – Bridgeport, CT    Page 1 of 19 

1.0 - INTRODUCTION 

This Targeted Due Diligence Testing Report has been prepared by Triton Environmental, Inc. 

(Triton) on behalf of the City of Bridgeport to summarize the results of soil and groundwater 

testing completed on a portion of the larger General Electric Company (GE) property (GE 

Property) that will be redeveloped as the Harding High School located on Bond Street in 

Bridgeport, Connecticut (the site).  

GE and it’s consultant Leggette, Brashears, and Graham, Inc. (LBG) have completed 

extensive environmental investigations at the site, which has been recently documented in a 

report titled “Phase I – III Environmental Site Assessment, General Electric, School Parcel” dated 

March 2013.  The targeted testing summarized in this report was designed to further evaluate 

conditions in the subsurface within the footprint of the proposed school building.   

1.1 - Site Description 

The Site, which is proposed to be acquired by the City after construction of the new 

Harding High School, is an approximately 17.27 acre, roughly rectangular parcel that is 

bordered to the east by Bond Street and to the north, west and south by the remainder of the 

GE property.  All structures at the Site have been razed; however, portions of concrete slab of 

former buildings remain.  Topography slopes from east to west with a steep elevation change 

along the eastern parcel boundary.  

1.2 - Site History 

The GE Property was originally developed for industrial purposes in 1914 and 1915 by 

Remington Fire Arms for the production of military rifles.  GE occupied the site beginning in 

1920 and manufactured a variety of electronic components and appliances including 

switches, sockets, fuses, wire, and cable.  Manufacturing operations at the site stopped in 

2007 and all structures at the GE Property, including the Site, have been razed.  Refer to the 

LBG Phase I-III ESA report for a completed summary of historical manufacturing processes 

conducted at the Site.   



 

Targeted Due Diligence Testing          Triton Environmental, Inc. 

Proposed Harding High School – Bridgeport, CT    Page 2 of 19 

1.3 - Purpose 

The purpose of the due diligence testing was to evaluate the soil and groundwater 

conditions within the footprint of the proposed Harding High School building with respect to 

worker safety and the potential for volatilization of impacts into the proposed building, and 

whether detected concentrations comply with the RSRs. 

1.4 - Regulatory Framework and Remedial Plan 

The GE Property is an interim status treatment, storage and disposal facility (TSDF).  

It also meets the definition of a “land disposal facility,” (LDF) subject to the regulations 

governing “Corrective Action at Interim Status Disposal Facilities,” found at Regulations of 

Connecticut State Agencies (RCSA) §22a-449(c)-105(h) et seq.   The LDF status is the result 

of  the presence of a former sludge drying bed located to the west (and off of) the Site school 

parcel.  Nevertheless, RCSA §22a-449(c)-105(h) requires the investigation and remediation 

of the GE Property, including the Site, rather than just the LDF area  in accordance with 

prevailing standards and guidelines and remediate conditions in accordance with the 

Connecticut Department of Energy and Environmental Protection (DEEP) Remediation 

Standard Regulations (RSRs), RCSA §§ 22a-133k-1 through 22a-133k-3. 

The remediation of conditions on the Site is proposed to be performed in a sequenced 

manner, as follows:  

1. GE will conduct the initial phase of remediation on the Site by removing 

identified soils with constituent concentrations exceeding the DEEP Pollutant 

Mobility Criteria (PMC), by removing soils from select areas on the eastern 

portion of the Site where constituents exceed the Residential Direct Exposure 

Criteria (RDEC), and by removing soils on a limited area of the Site that contain  

light-non-aqueous phase liquid (LNAPL); 

 

2. The remediation of additional impacted soils which exceed the RDEC will be 

completed as part of the Site development through rendering the soil with 

concentrations which exceed the RDEC “inaccessible” as defined in the RSRs. 

 
3. An Environmental Land Use Restriction (ELUR) for the Site will be submitted to 

the CTDEEP for approval.  This ELUR will require a soil management plan for 

the disturbance of the inaccessible soil and will prohibit construction of a building 

in one portion of the site where concentrations of constituents in groundwater 

exceed the Residential Volatilization Criteria. 
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4. Following completion of remedial actions, GE will complete any required 

groundwater compliance monitoring, or obtain a waiver for such monitoring, and 

GE and LBG will submit a Verification document for the school parcel. 

 
5. Upon review of the Verification, it is expected that CTDEEP will issue a 

“Certification of Stewardship” indicating that no further corrective actions are 

required at the Site. 

 

1.5 - Scope of Work 

During the course of the targeted due diligence testing performed by Triton, the following 

tasks were performed: 

• Advancement of six soil borings;  

• Installation of two groundwater monitoring wells; 

• Collection and field screening of over 35 soil samples, 

• Laboratory analysis of six soil samples; and 

• Collection and analysis of two groundwater samples.   

1.6 - Data Quality Objectives 

The data quality objectives for this targeted due diligence testing were to collect data of 

sufficient quality in order to identify impacts exceeding RSR criteria within the footprint of 

the proposed school building, and to evaluate the potential for vapor intrusion into the 

proposed building.  In order to achieve data quality objectives, standard operating procedures 

were followed including low flow groundwater sampling procedures.  Laboratory analytical 

methods with detection limits below RSR criteria were selected.  Laboratory analytical data 

was evaluated using the Reasonable Confidence Protocols (RCPs). 
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2.0 - CONNECTICUT REGULATORY CRITERIA 

The DEEP issued the RSRs (RCSA Section 22a-133k-1-3) in January 1996, and revised them 

in July 2013.  The RSRs apply to sites that are either subject to the Connecticut Transfer Act, 

undergoing Voluntary Remediation, or subject to a DEEP enforcement action.  The GE Property 

is an interim status treatment, storage and disposal facility, which is also a “land disposal 

facility,” (LDF) subject to the regulations governing “Corrective Action at Interim Status 

Disposal Facilities,” by the Regulations of Connecticut State Agencies (RCSA) §22a-449(c)-

105(h).   The GE Property attained its LDF status due to the presence of a former sludge drying 

bed located to the west (and off of) the Site.  Nevertheless, RCSA §22a-449(c)-105(h) requires 

the investigation and remediation of the entire facility, rather than just the LDF area.  Therefore, 

GE is required in investigate the school parcel (and the remainder of its facility) in accordance 

with prevailing standards and guidelines and remediate conditions in accordance with the DEEP 

RSRs. 

The RSRs outline remedial criteria that are based on the use of the property (industrial/ 

commercial or residential) and groundwater quality (i.e. GA or GB).  This site is a commercial 

property located in a GB groundwater area.  Due to the intended use of the site as a public 

school, the analytical data has been compared against the residential direct exposure criteria as 

well as the GB pollutant mobility criteria.  The specific criteria are discussed below. 

2.1 - Soil Criteria 

The RSRs contain two sets of soil criteria; the Direct Exposure Criteria (DEC) and the 

Pollutant Mobility Criteria (PMC), as summarized below. 

2.1.1 - Direct Exposure Criteria 

The DEC are designed to protect human health from the exposure to impacted soils.  

There are two separate DEC categories which are based on the land use (residential or 

industrial/commercial).  The DEC apply to soils from surface grade to a depth of 15 feet 

below surface grade.  Due to the intended use of the site as a public school, the analytical 

data has been compared against the residential direct exposure criteria (RDEC). 
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2.1.2 - Pollutant Mobility Criteria 

The PMC are numerical criteria designed to prevent leaching of contaminants from 

impacted soils into the underlying groundwater.  The RSRs outline PMC for both GA 

sites (where groundwater is considered to be of drinking water quality) and GB sites 

(where groundwater is considered degraded due to land-use activities).  As the site is 

located in a GB area, the GB PMC have been used. 

2.2 - Groundwater Criteria 

Two RSR criteria are used to evaluate groundwater conditions in GB areas, which include 

the Surface Water Protection Criteria (SWPC) and the Groundwater Volatilization Criteria 

(VC), as described below. 

2.2.1 - Surface Water Protection Criteria 

The SWPC establish permissible concentrations of compounds in groundwater that 

will ensure protection of the surface water body into which it discharges.  Remediation of 

a groundwater plume must attain the SWPC set forth in the RSRs.  No surface water 

bodies are located on site; however, Stillman Pond is located on the GE parcel.   

2.2.2 - Volatilization Criteria 

The VC are designed to protect human health from contaminants that may volatilize 

from impacted groundwater into overlying buildings or into the breathing zone above the 

ground surface where they can be inhaled by humans.   

Since the issuance of the 1996 RSRs, the DEEP has issued proposed revisions to the 

VC in both March 2003, and in proposed revisions to the RSRs in August 2008.  These 

proposed revisions included a more comprehensive list of criteria, as well as updated 

numerical criteria based on changes in vapor intrusion modeling.   However, these 

proposed criteria have yet to be finalized as regulation.  As such, the original (1996) VC 

represent the current regulatory standard.    
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3.0 - PHYSICAL SETTING 

3.1 - Site Geology and Hydrogeology 

According to the Surficial Geology Map of Connecticut, (Stone, et. al., 1992), the subject 

site’s surficial geology is identified as urban fill, consisting of reworked sand, gravel, and/or 

silt matrix containing various quantities of brink and concrete.  Since the demolition of the 

site building, the soils at the Site appear to consist of a combination of demolition debris, 

exposed soils, and remnants of former concrete foundations.  Unconsolidated materials 

underlying the urban fill is stratified drift and till consisting of gravel, sand, silt, and clay with 

a mixture of poorly sorted cobbles.   

During historical drilling activities, fill material, consisting primarily of sand with some 

fine to coarse gravel, was encountered from the ground surface to a depth of 6 feet below 

grade with slightly thicker areas of fill in the western portion of the site.  The observed fill 

layers, which varied in thickness across the site, appear to have raised a portion of the Site 

elevation up to 8 feet above the 1915 elevation.   Native material was observed in deeper 

borings and consisted of mostly brown coarse-grained sand and silty sand with some fine- to 

coarse-grained gravel.  During the advancement of Triton’s borings, Triton observed a fill 

layer consisting primarily of brown fine to coarse sand with varying amounts of angular 

cobble, including brick and concrete.  Boring logs are provided in Appendix A. 

Triton reviewed a copy of the Bedrock Geology Map of Connecticut (Rodgers, 1985).  

The site appears to be located on a boundary between two bedrock types.  The majority of the 

site appears to be underlain by Cooks Pond Schist, which is a fine-grained, rusty weathering 

schist.  The northern portion of the site is underlain by Southington Mountain Formation, 

which is a thinly interlayered, medium to course-grained schist and fine grained gneiss.  The 

depth to bedrock at the site varies from 8.5 to 50 feet below grade.   

Groundwater at the site has been classified by DEEP as “GB,” based on the 1997 Water 

Quality Classifications Map of the Connecticut River and Southcentral Coastal Major Basins.  

Water classified as “GB” is assumed not suitable for human consumption or other uses 

without prior treatment.  Based on the groundwater information gathered during groundwater 

monitoring activities completed by others, the depth to groundwater varied considerably 

across the site, ranging from 2 to 15 feet below ground surface.  Based on groundwater 
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elevation gauging measurements collected by Triton, the depth to groundwater beneath the 

proposed school building is approximately 3.5 feet below grade.  Based on the groundwater 

measurements gathered during groundwater monitoring activities completed by others, the 

groundwater flow direction in the unconsolidated aquifer is reportedly from the east to west-

southwest, while groundwater flow within the bedrock aquifer is reportedly from the north to 

the southwest.    
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4.0 - TARGETED SAMPLING ACTIVITIES 

The following sections present a summary of the targeted due diligence testing completed 

August 5-7, 2013. 

4.1 - Pre-drilling Activities 

In an effort to provide efficiency to the City, the targeted due diligence testing borings 

were completed in conjunction with geotechnical drilling for engineering purposes.  

Therefore, utility clearance and selection of boring locations were completed by the 

geotechnical contractor.   Triton prepared a site specific Health and Safety Plan and 

conducted daily health and safety meetings. 

4.2 - Soil Borings and Soil Sampling 

A total of six soil borings were advanced within the proposed footprint of the site 

building.  Soil samples were collected using a hollow stem auger (HSA) drill rig.  HSA soil 

samples were collected via a 2-inch diameter, 2-feet long split spoon sampler.  Bedrock was 

not encountered in any boring location; however, refusal was encountered at varying depths 

during the drilling due to the possible presence of boulders and remnants of subgrade 

building structures.  Figure 2 depicts the approximate soil boring locations.   

Soil sampling was completed at each boring location for purposes of: (1) identifying the 

geology, (2) visually inspecting and field screening soil samples for evidence of impacts (i.e. 

staining, odors, fill material), and (3) obtaining representative soil samples for laboratory 

analyses.   

Once the sampling device was opened, samples were immediately screened with a 

photoionization detector (PID) equipped with a 10.2 eV lamp capable of detecting the 

potential presence of VOCs.  The PID was calibrated to a standard of isobutylene.  Soil cores 

were visually inspected and logged according to the Unified Soil Classification System.  

Based on visual observations and the results of the PID screening, a soil sample was placed 

within a glass jar for laboratory submittal.    

Soils encountered during sampling activities consisted of fine- to coarse-grained sand 

with varying amounts of gravel.  Building demolition debris including brick and concrete 

were observed in several boring locations.  Other than an indication of petroleum related 
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impact at the location of boring S-8, visual evidence of impact was not observed in any of the 

soil samples.  Soil boring logs for soil samples collected with the hollow stem auger are 

provided in Appendix A. 

Soil samples were submitted to a Connecticut certified laboratory and analyzed for 

volatile organic compounds (VOCs) by EPA method 8260, extractable total petroleum 

hydrocarbons (ETPH) by DEEP Method, PAHs by EPA Method 8270C, polychlorinated 

biphenyls (PCBs) by EPA method 8082, and Resource Conservation and Recovery Act 

(RCRA) 8 total metals. 

4.3 - Monitoring Well Installation 

Two soil borings were completed as 2-inch diameter PVC monitoring wells (S-3 and S-

7).  The wells were installed to bottom depths of 12 and 13 feet, respectively, based on depth 

to groundwater observed during the boring.  Ten feet of screen were installed across the 

presumed water table topped by solid PVC riser.   

A sand pack was installed surrounding the screened section of the monitoring wells and a 

bentonite seal (approximately 1 foot thick) was placed on top of the sand pack to limit 

potential vertical migration of water down the boreholes.  The wells were completed with 

protective, flush-mounted manhole covers that were cemented in place in order to secure the 

monitoring wells.  The monitoring well construction logs are provided in Appendix A. 

4.4 - Groundwater Sampling 

Groundwater samples were collected from the newly installed groundwater monitoring 

wells on August 8, 2013 to evaluate current groundwater conditions within the footprint of 

the proposed school building.   

Each well was sampled using a DEEP prescribed low-flow sampling methodology until 

each parameter stabilized over three readings.  The use of the low-flow methodology attempts 

to establish a direct connection with the surrounding aquifer with minimal disturbance to the 

well and aquifer.  Groundwater samples were collected into pre-preserved sample containers 

and immediately placed on ice pending delivery to a State of Connecticut certified laboratory.  

The analytical testing completed on the groundwater samples is discussed in Section 7.0. 
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5.0 - SOIL ANALYTICAL TESTING RESULTS 

As indicated, each of the six soil samples collected within the proposed building footprint 

were analyzed for ETPH, VOCs, PAHs, PCBs, and the RCRA eight metals.  The results are 

summarized below by compound of concern. 

Soil analytical results are summarized in Table 1.  Laboratory analytical reports are included 

as Appendix B.  Sample locations are depicted on Figure 2.  Analytical results are discussed 

below.  

5.1 - Extractable Total Petroleum Hydrocarbons (ETPH) 

ETPH was detected in the S-3 (0-2’) and S-4 (0-2’) samples at concentrations of 230 

mg/kg and 130 mg/kg, respectively, which are below the RDEC (500 mg/kg) and GBPMC 

(2,500 mg/kg).  ETPH was detected in the S-8 (8-10’) sample at a concentration of 3,700 

mg/kg, which exceeds the RDEC of 500 mg/kg.   However, because sample S-8 (8-10’) was 

located below the seasonable low water table, PMC do not apply.   ETPH was not detected at 

concentrations greater than the laboratory reporting limit in the other three samples. 

5.2 - Volatile Organic Compounds (VOCs) 

Low level concentrations of trichlorofluoromethane, chlorobenzene, and naphthalene 

were detected in the S-3 (0-2’) sample at concentrations well below RSR criteria.  A low 

concentration of 4-isopropyltoluene was detected in the S-8 (8-10’) sample at a concentration 

well below RSR criteria.  VOCs were not detected at concentrations greater than the 

laboratory reporting limit in the other four samples. 

5.3 - Polynuclear Aromatic Hydrocarbons (PAHs) 

Several PAH compounds were detected at concentrations below RSR criteria in the S-4 

(0-2’) sample.  Several PAH compounds were also detected in the S-3 (0-2’) and S-8 (8-10’) 

samples.  The concentrations of benzo(b)flouranthene in the S-3 (0-2’) sample and 

benzo(a)anthracene, benzo(b)flouranthene, and benzo(a)pyrene in the S-8 (8-10’) sample 

exceeded the RDEC.  However, as noted above, sample S-8 (8-10’) is below the water table 

and GBPMC do not apply.  Sample S-3 (0-2’) exceeded the GB PMC numerical criteria for 

benzo(b)flouranthene .    However, a split sample subsequently collected by GE from this 
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area was analyzed for total and SPLP PAHs; the SPLP results showed this sample to meet the 

GB PMC.   PAHs were not detected at concentrations greater than the laboratory reporting 

limit in the other four samples. 

5.4 - Metals 

Metals including lead, selenium. cadmium, chromium, arsenic, barium, silver and 

mercury were detected in the soil samples.  Lead was detected at concentration of 620 mg/kg 

in the sample collected from S-3 (0-2’), which exceeds the RDEC of 400 mg/kg.  Arsenic 

was detected at a concentration of 12 mg/kg in the sample collected from S-3 (0-2’), which 

exceeds the RDEC of 10 mg/kg.  All other detected metals concentrations are below their 

respective RDEC.   

5.5 - Polychlorinated Biphenyls (PCBs) 

PCB were detected at a concentration of 0.79 mg/kg in the S-3 (0-2’), which is below the 

RDEC of 1.0 mg/kg.  PCBs were also detected at a concentration of 22 mg/kg in the S-4 (0-

2’) sample, which exceeds the RDEC. However, as indicated in Section 7.0, there is some 

uncertainty regarding this initial result given that the surrogate compounds typically used to 

verify the accuracy of the analytical method were “diluted out”.   A split sample collected by 

LBG at this same location and depth detected PCBs at a concentration 0.225 mg/kg.  The S-4 

(0-2’) sample was additionally analyzed for leachable PCBs using the synthetic precipitate 

leaching procedure (SPLP) for comparison to the GB PMC.  SPLP PCBs were not detected at 

a concentration greater than the laboratory reporting limit in the S-4 (0-2’) sample.  Total 

PCBs were not detected at concentrations greater than the laboratory reporting limit in the 

other four samples.   
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6.0 - GROUNDWATER ANALYTICAL TESTING RESULTS 

Groundwater samples (collected from wells installed at the locations of S-3 and S-7) were 

analyzed as part of Triton’s targeted due diligence testing activities.  Monitoring well locations 

are depicted on Figure 3.  To evaluate concerns regarding volatilization, the groundwater samples 

were analyzed for ETPH and VOCs.     

ETPH and VOCs were not detected in either groundwater sample at concentrations 

greater than the laboratory reporting limits (see Table 2).  Laboratory analytical reports are 

included as Appendix B.   
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7.0 - DATA QUALITY ASSESSMENT AND DATA USABILITY EVALUATION 

Triton has conducted a data quality assessment (DQA) and data usability evaluation (DUE) of 

the soil and groundwater analytical data which was generated during this investigation.  A review 

of RCPs by the laboratory indicated that all RCP criteria were met for groundwater samples.  All 

RCP criteria for soil and groundwater samples were met, except as follows: 

Soil 

• The continuing calibration (CC) recoveries for 1,2,4-trichlorobenzene, 1,2,3-

trichlorobenzene, naphthalene, and methylene chloride were high for VOC sample S-

8 8-10’.  A high recovery indicates a possible high sample result bias for these 

compounds.  Of these compounds, only naphthalene was detected in the soil sample 

at a concentration well below RSR criteria.  Therefore, the potential high bias does 

not appear to have resulted in reporting of a false exceedance and the data are useable 

for their intended purpose. 

• The laboratory control sample (LCS) recoveries for 1,2,4-trichlorobenzene, 1,2,3-

trichlorobenzene, naphthalene, methylene chloride and trans-1,2-dichloroethene were 

high for VOC sample S-8 8-10’.  A high recovery indicates a possible high sample 

result bias for these compounds.  The high LCS recoveries of 1,2,4-trichlorobenzene, 

1,2,3-trichlorobenzene, naphthalene, and methylene chloride are likely due to the high 

CC recoveries.  Of these compounds, only naphthalene was detected in the soil 

sample at a concentration well below RSR criteria.  Therefore, the potential high bias 

does not appear to have resulted in reporting of a false exceedance and the data are 

useable for their intended purpose. 

• The CC recoveries for acetone, 2-butanone, and 2-hexanone were low for VOC 

samples S-3 0-2’ and S-5 2-4’.  A low recovery indicates a possible low sample bias 

for these compounds.  None of these compounds were detected in the soil samples 

and the reporting limits were substantially below applicable RSR criteria.  The 

potential low bias does not appear to have resulted in omission of reporting of an RSR 

exceedance and the data are useable for their intended purpose. 

• The LCS recoveries for dichlorodifluoromethane, chloromethane, bromomethane, and 

carbon disulfide, were low for VOC sample S-8 8-10’.  The LCS recovery was also 

low for S-8 8-10’.   A low recovery indicates a possible low sample result bias for 

these compounds.  None of these compounds were detected in the soil samples and 

the reporting limits were substantially below applicable RSR criteria.  The potential 

low bias does not appear to have resulted in omission of reporting of an RSR 

exceedance and the data are useable for their intended purpose. 

• The LCS recoveries for acetone. 2-butanone, methyl isobutyl ketone, 2-hexanone, and 

naphthalene were high for VOC samples S-2 2-4’, S-4 0-2’, and S-7 0-2’.  A high 

recovery indicates a possible high sample result bias for these compounds.  None of 
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these compounds were detected in the soil samples.   Therefore, the potential high 

bias does not appear to have resulted in reporting of a false exceedance and the data 

are useable for their intended purpose. 

• The CC recoveries for dichlorodifluoromethane and chloromethane were high for 

VOC samples S-2 2-4’, S-4 0-2’, and S-7 0-2’.  A high recovery indicates a possible 

high sample result bias for these compounds.  Neither of these compounds were 

detected in the soil samples.  Therefore, the potential high bias does not appear to 

have resulted in reporting of a false positive and the data are useable for their intended 

purpose. 

• Due to dilution effects, the surrogate compounds used in the PCB analytical method 

for sample S-4 (0-2’) were “diluted out” and could not be compared against the 

acceptable RCP criteria.  The lack of verified surrogate recovery percentages indicates 

a degree of uncertainty regarding the reported result. 

• The surrogate recovery of 1,2dichloroethane was high for VOC samples S-2 2-4’, S-4 

0-2’, and S-7 0-2’, indicating a possible high bias for compounds of similar structure 

within the sample.  None of the corresponding similar analytes were detected in any 

of the samples.  Therefore, the potential high bias does not appear to have resulted in 

reporting of a false positive and the data are useable for their intended purpose. 

Groundwater 

• The LCS recoveries for 1,1-dichloroethane, carbon disulfide, and trans-1,4-

dichloroethene were low for VOC sample from S-3 and S-7.  A low recovery indicates 

a possible low sample result bias for these compounds.  The CC recoveries for these  

compounds were also low.  The low LCS recoveries are likely due to the low CC 

recoveries.  None of these compounds were detected in the groundwater, and the 

laboratory reporting limits are below applicable RSR criteria.  Therefore, it is unlikely 

that the potential low bias has resulted in omission of reporting of an RSR exceedance 

and the data are useable for their intended purpose. 

• The LCS recoveries for trichlorofluoromethane and 2,2-dichloroethane low for VOC 

sample from S-3 and S-7.  A low recovery indicates a possible low sample result bias 

for these compounds.  None of these compounds were detected in the soil samples, 

and the laboratory reporting limits are below applicable RSR criteria.  Therefore, it is 

unlikely that the potential low bias has resulted in omission of reporting of an RSR 

exceedance and the data are useable for their intended purpose. 

The data quality review has indicated that the soil data are usable for their intended purpose 

and do not change the conclusions presented herein.  The data collected, therefore, meet Data 

Quality Objectives (DQOs) outlined in Section 1.5.   
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8.0 - CONCLUSIONS AND RECOMMEDATIONS 

Triton has completed targeted testing to evaluate soil conditions within the footprint of the 

proposed school building, and to evaluate the potential for vapor intrusion into the proposed 

building from groundwater on behalf of the City of Bridgeport.    

The soil testing identified concentrations in excess of the RDEC at the following locations:  

• PAHs, lead, and arsenic at the location of S-3 (0-2’); and  

• PAHs and ETPH at the location of S-8 (8-20’). 

Under the remedial plan, these soils will be rendered inaccessible by the proposed school 

building, or by a suitable layer of clean cover material.   

With respect to the PCBs identified at S-4 (0-2’), some uncertainty exists regarding the initial 

detected concentration (22 mg/kg).   The surrogate compounds used in the quality 

assurance/quality control review were “diluted out” and therefore, the percent recovery could not 

be compared against acceptable ranges.  During the collection of the S-4 (0-2’) sample, LBG 

collected a split sample and had it analyzed separately.   The analytical result from the LBG 

sample was substantially lower (total PCBs less than 1.0 mg/kg).   In addition to the split sample, 

GE collected soil samples immediately around and below S-4 and analyzed for PCBs.  All of the 

sample results were below 1 mg/kg.   While there is uncertainty regarding the concentration of 

PCBs at the location of S-4 (0-2’), GE plans to excavate soil at this location and dispose of the 

soil off-site.  

The testing (including following up SPLP testing by LBG and Triton) has indicated that the 

concentrations detected in samples collected above the seasonal high water table comply with the 

GB PMC.   

Given the identified impacts to soil, certain precautions will need to be implemented during 

the construction of the new school building (and surrounding site areas).   As a component of the 

school construction process, a Soil Management Plan (SMP) will be developed and implemented 

which will outline the procedures for proper management of the impacted soils at the site, health 

and safety measures, and dust and air monitoring protocols.   
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Neither ETPH nor VOCs were identified in the two groundwater samples collected beneath 

the proposed school building.  Although this represents only a single event, the data indicates that 

the potential for vapor intrusion of VOCs or petroleum hydrocarbons into the proposed building 

is low.   While impacts have not been identified in groundwater beneath the building footprint 

during this evaluation, the proposed school construction will incorporate an active sub-slab 

depressurization system (SSDS).  While SSDS will be designed primarily as a radon mitigation 

system, it also serves to protect the building against intrusion of other vapors, should this single 

sampling event not be representative of future conditions. 
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9.0 - LIMITATIONS 

Where visual observations have been included in this report, they represent conditions at the 

time of the site inspection, and may not be indicative of past or future site conditions.  

In completing this Targeted Due Diligence Testing Report, Triton has relied upon information 

provided by subcontractors (i.e. laboratories) and information contained in previously prepared 

environmental reports.  Triton has reviewed this information carefully, however, Triton provides 

no warranty regarding the accuracy and completeness of the information provided.  Analyses of 

chemical constituents selected by Triton in formulating the Targeted Due Diligence Testing scope 

of work have been performed during the course of this assessment, however, it is understood that 

additional chemical constituents not searched for during this study may be present in soil, 

groundwater, and/or soil vapor at this site.  

The Targeted Due Diligence Testing Report has specifically addressed on-site environmental 

conditions.  The conclusions and recommendations contained in this report are based in part 

upon the data obtained from a limited number of soil and groundwater samples.  The nature and 

extent of variations between these sample locations may not be evident from the data obtained.  

Due to difficulties achieving desired sampling depths at some locations, the data required to fully 

assess those areas may have been limited.  Bedrock has not been encountered during previous 

investigations.  Bedrock groundwater quality has not been evaluated at this time.  Off-site 

conditions were not evaluated as a part of this investigation.   

This Phase III ESA Report was prepared specifically for the City of Bridgeport.  No person or 

other body shall be entitled to rely upon or use information presented in this report without 

written consent of City of Bridgeport and Triton Environmental, Inc. 
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Table 1

Summary of Analytes Detected in Soil Samples
Harding High School

Bond Street- Bridgeport, CT

RSR Criteria S-2 S-3 S-4 S-5 S-7 S-8

2-4' 0-2' 0-2' 2-4' 0-2' 8-10'

8/5/13 8/6/13 8/5/13 8/6/13 8/5/13 8/7/13

Petroleum Hydrocarbons ( mg/Kg)

ETPH 500 2500 ND<59 230 130 ND<61 ND<54 3,700

VOCs (mg/Kg)

Trichlorofluoromethane 500 260 ND<0.028 0.6 ND<0.031 ND<0.029 ND<0.034 ND<0.87

Chlorobenzene 500 20 ND<0.004 0.009 ND<0.004 ND<0.004 ND<0.005 ND<0.035

4-Isopropyltoluene 500 18.6 ND<0.004 ND<0.004 ND<0.004 ND<0.004 ND<0.005 0.14

Naphthalene 1,000 56 ND<0.004 0.0085 ND<0.004 ND<0.004 ND<0.005 ND<0.035

PAHs (mg/Kg)

Acenaphthylene 1,000 84 ND<0.353 ND<0.349 ND<0.316 ND<0.362 ND<0.323 0.5

Phenanthrene 1,000 40 ND<0.353 1.5 0.93 ND<0.362 ND<0.323 2.1

Anthracene 1,000 400 ND<0.353 ND<0.349 ND<0.316 ND<0.362 ND<0.323 0.59

Fluoranthene 1,000 56 ND<0.353 2.3 1.5 ND<0.362 ND<0.323 3.2

Pyrene 1,000 40 ND<0.353 1.9 1.2 ND<0.362 ND<0.323 3

Benzo(a)Anthracene 1 1 ND<0.353 0.98 0.77 ND<0.362 ND<0.323 1.3

Chrysene 84 9.4 ND<0.353 1.2 0.78 ND<0.362 ND<0.323 1.5

Benzo(b)Fluoranthene 1 1 ND<0.353 1.5 0.87 ND<0.362 ND<0.323 1.6

Benzo(k)Fluoranthene 8.4 1 ND<0.353 0.65 0.35 ND<0.362 ND<0.323 0.74

Benzo(a)Pyrene 1 1 ND<0.353 1 0.69 ND<0.362 ND<0.323 1.4

Indeno(1,2,3-cd)Pyrene 1 3 ND<0.353 ND<0.349 0.49 ND<0.362 ND<0.323 0.73

Benzo(g,h,i)Perylene 1,000 29.6 ND<0.353 ND<0.349 0.52 ND<0.362 ND<0.323 0.81

Total Metals (mg/Kg)

Lead 400 NE 15 620 36 21 7.7 79

Selenium 340 NE 3.8 ND<1.5 2.2 ND<1.5 ND<1.5 ND<1.5

Cadmium 34 NE ND<1.0 6.8 ND<1.0 ND<1.0 ND<1.0 5.3

Chromium
1

NE NE 23 57 12 18 7.2 59

Arsenic 10 NE 5.8 12 5.9 8.4 6 6.6

Barium 4,700 NE 110 480 140 61 17 41

Silver 340 NE ND<2.5 4.3 ND<2.5 ND<2.5 ND<2.5 ND<3.0

Mercury 20 NE ND<0.30 1.2 ND<0.30 ND<0.30 ND<0.30 ND<0.30

Polychlorinated Biphenyles (PCBs)

Total PCBs (mg/Kg) 1 NA ND<0.30 0.79 22 ND<0.31 ND<0.27 ND<0.33

SPLP PCBs (mg/L) NA 0.005 NA NA ND<0.0005 NA NA NA

% Solids NE NE 85 86 95 83 93 78

Notes:

Only parameters detected are shown

Bold and shaded concentrations exceed one or more of the RSR criteria

ND = Not Detected at the indicated detection limit

NE = None Established

NA = Not Analyzed

RSR = Remediation Standard Regulations

RDEC= Residential Direct Exposure Criteria

IDEC = Industrial and Commerical Direct Exposure Criteria

PMC = Pollutant Mobility Criteria

Italicized compounds and criteria are based on DEEP Proposed Revisions to RSRs (2008)
1
 = No establish criteria for total chromium

* = GB PMC is in mg/L for PCBs, and is based on TCLP or SPLP analysis

Compound
RDEC GB PMC

Triton Environmental, Inc.
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TABLE 2

Summary of Analytes Detected in Groundwater Samples

Harding High School

Bond Street - Bridgeport, CT

S-3 S-7

8/9/2013 8/9/2013

Petroleum Hydrocarbons

ETPH (mg/L) 0.25 0.25 ND<0.10 ND<0.10

VOCs (ug/L) various various ND<various ND<various

Notes:

Italicized criteria are proposed criteria (2012)

ND = Not Detected at the indicated detection limit

NE = None Established

RSR = Remediation Standard Regulations

SWPC = Surface Water Protection Criteria

RVC = Residential Volatilization Criteria, January 1996. 

Compound
SWPC RVC

Triton Environmental, Inc.
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Appendix A 
 

Soil Boring and Monitoring Well Logs 




























































































































