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Ms. Barbara Morin 
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235 Promenade Street 

Providence, Rhode Island 02908 

 

Re: Evaluation of Applicability of Air Pollution Control Regulation No. 9 

Substation Upgrade Earthwork Activities 

Former Tidewater Facility 

Pawtucket, Rhode Island                           

 

Dear Ms. Morin: 

 

GZA GeoEnvironmental, Inc. (GZA) has prepared this letter on behalf of the Narragansett Electric 

Company d/b/a National Grid (National Grid) for the purpose of documenting our evaluation of the 

applicability of RIDEM‘s Air Pollution Control Permits (APC, Regulation No. 9) to the upcoming 

earthwork activities related to the active substation (Pawtucket No. 1 Station) at the Former Tidewater 

Facility in Pawtucket, Rhode Island (“the Site”).   

 

The applicability of Regulation No. 9 was evaluated based on potential volatile emission rate 

calculation/modeling performed consistent with published United States Environmental Protection 

Agency (EPA) guidance.  Similar to the recently completed natural gas regulator station work, this 

emission rate model was developed for the specific earthwork activities to be performed during this 

effort.  As described further herein and in the attached, the results of this modeling indicates that the 

earthwork does not have the potential to increase emissions by greater than the minimum quantity as 

specified in Appendix A of RIDEM APC Regulation No. 9 and therefore a minor source permit is not 

required for this activity.    

 

BACKGROUND 

 

As part of the Company planned substation upgrades, National Grid will complete certain reconstruction 

activities associated with the substation located in the central portion of the Site within the fenced National 

Grid facility. The proposed work is located in the Former Power Plant Area (FPPA) portion of the Site, 

proximate to the Pawtucket No. 1 Station.  The Pawtucket No. 1 Station generated power on Site from the 

early 1890s until 1975 when power generation operations ceased. The station is presently used for 

electricity distribution. Components of the distribution system presently located on Site are the 

transmission towers, transformer yard and engine room building (which contains the switching station), 

as depicted on the Site Plan include as Figure 1.  

 

As part of preconstruction activities for the proposed upgrade work, GZA and Clean Harbors Environmental 

Services of East Providence, Rhode Island (CHES), on behalf of National Grid, collected samples to 

evaluate soil quality within the proposed earthwork areas.  This sampling and analyses included specific 

testing for the presence of volatile organic compounds for use in the air emission modeling effort described 

herein and in the attached.   A total of nineteen (19) soil samples from nine (9) locations representative of 

expected soil conditions to be encountered during the reconstruction work were collected and submitted for 

analytical testing.  At locations representative of the proposed excavation work, nine (9) soil samples were 

collected at the approximate mid depth of proposed excavation (ranging from 12 to 24 inches below grade) 

and submitted for laboratory testing for volatile organic compounds (VOCs) via EPA Method 8260B, 

polynuclear aromatic hydrocarbons (PAHs) via EPA Method 8270C, arsenic and lead via EPA Method 

6010B, total petroleum hydrocarbons (TPH) via EPA Method 8100M, polychlorinated biphenyls (PCBs) via 

EPA Method 8082, total cyanide via EPA Method SW-846 9010A and total organic carbon (TOC) via EPA 

Method 9060.  At the 9 sample locations, ten (10) additional surface soil samples (3 inch intervals, at depths 

up to 6 inches) were submitted for PCB analysis via EPA Method 8082.  See Figure 2 – Sample Location 

and Proposed Excavation Plan for sampling locations.     Results of the analytical testing, as summarized in 

Tables 1 and 2, indicate the presence of certain constituents at relatively low concentrations; typical of urban 

fill material. As indicated in Table 1, no VOCs were detected above RIDEM’s Method 1 
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Industrial/Commercial Direct Exposure Criteria (I/C-DEC).  Table 2 shows that TPH, arsenic and certain 

PAHs were detected at levels slightly in excess of these criteria.  Overall, the quality of the materials in this 

area of the Site are consistent with urban fill.  The relatively minor VOC detections are also consistent with 

the historic use of this portion of the Site.  These soil sampling results were used as the basis of the predicted 

volatile air emissions modeling/calculations as presented below and in the attached.   

 

PROPOSED EARTHWORK 

 

The proposed earthwork will occur within the southern fenced area of the existing substation and in the 

access/parking area immediately east and outside of the fenced portion of the substation
1
. The reconstruction 

activities will require limited earthwork to install new conduit, a new precast TRENWA trench (open 

bottom) to encase the new conduit, a new duct bank from the existing switching station to the TRENWA 

trench and an associated handhole. Other limited shallow excavation work may be necessary to complete the 

upgrades within the fenced substation area to properly abandon existing facilities. The new TRENWA 

trench is expected to be 120 feet long, 3.5 feet wide and approximately 3.3 feet deep. The new duct bank is 

expected to be approximately 200 feet long, 3 feet wide and 3 feet deep. There is 440 linear feet of proposed 

conduit, installed at a depth of 2 feet below grade. There may also be miscellaneous shallow excavations (< 

3 feet in depth) within the fenced substation area to properly abandon existing facilities as well as install 

new utilities.  See Figure 2 – Sample Location and Proposed Excavation Plan for the proposed locations of 

the excavations.  The excavation work associated with the utility upgrade project is expected to be 

conducted over an approximate eight week period during the anticipated four month reconstruction project, 

as the overall project includes various above ground reconstruction activities. This substation upgrade work 

is anticipated to commence in March 2012.  It is anticipated that the excavation work will temporarily 

displace approximately 160 cubic-yards of soil with most soils being reused on Site.  

 

Excavated soils will be temporarily placed on polyethylene sheeting adjacent to the excavation for reuse. 

Temporary stockpiles will be relocated at the end of each day to a stockpile lay down area. These 

stockpiles will be located outside the 200 foot Coastal Resources Management Council (CRMC) 

Jurisdiction.  All materials in the stockpile lay down area will be placed on and covered with 

polyethylene sheeting.   In addition, the cover sheeting will be secured and the stockpiles surrounded with 

sedimentation controls.  Assuming the soils are suitable from a geotechnical perspective, National Grid 

intends to reuse the excavated soil as backfill during the reconstruction activities. In the event that excess 

soils are generated, the excess soil will be transported and disposed off-Site at a licensed receiving facility.  

 

ESTIMATED AIR EMISSIONS 

 

As described previously, nine soil samples were collected and analyzed for VOCs and PAHs from the 

areas to be excavated during the substation upgrades (SUB-1 through SUB-9).  The results of this 

sampling indicated the presence of low levels of certain VOCs and SVOCs consistent with urban fill.  

Naphthalene concentrations (reported as a VOC) ranged from 0.016 to 0.354 mg/kg.  Naphthalene 

concentrations (reported as a PAH) ranged from 0.632 to 4.6 mg/kg, with six out of nine results below the 

detection limits.  Detected benzene levels ranged from 0.0111 mg/kg to 0.0396 mg/kg, with six of the 

nine results below the detection limits.  The average concentrations of the data set were used to 

calculate/model estimated volatile emissions for the proposed substation earthwork activities.  For 

naphthalene, an average concentration was calculated by taking the maximum detected value between 

EPA Method 8260B and EPA Method 8270C for each sample or the minimum reporting limit if neither 

were detected. 

 

 

 

                                                 
1
 A portion of this latter area (i.e., parking area between the southeastern substation fence line and roadway) 

was previously capped during the Short Term Response Action (STRA) activities completed in 2010 to 

address MGP residuals in surface soils, as described in GZA’s October 1, 2010 Short Term Response Action 

Closure Report. Following earthwork activities associated with the proposed substation upgrades in this 

area, the existing geomembrane cap will be restored.  
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Attachment 1 describes these emission calculations which were based on the following EPA guidance 

document: 

 

Eklund, et al. 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 1997. 

 

The following presents a summary of the predicted total excavation volatile emissions (expressed in 

pounds) compared to RIDEM’s Minimum Quantities (expressed in pounds/year) published in Regulation 

No. 9, Appendix A.  This list only includes those compounds for which there are minimal threshold 

quantities available.   

 

Analyte Total Excavation Emissions (lb) 

RIDEM Minimum Quantity 

(lbs/year) 

Naphthalene  1.93E-08 3 

Benzene 6.15E-07 10 

Toluene 3.17E-07 3,000 

m&p-Xylene 1.90E-07 
1,000 

o-Xylene 1.19E-07 

Carbon Tetrachloride 7.11E-07 8 

Chloroform 1.20E-06 20 

Methylene Chloride 1.75E-06 200 

Tetrachloroethylene 2.10E-06 20 

Tricholoroethylene 5.74E-07 50 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

As expected given the low levels of VOCs and PAHs detected, the  results of this predictive modeling 

indicates that the earthwork activities do not have the potential to increase emissions by greater than the 

minimum quantity as specified in Appendix A of RIDEM APC Regulation No. 9 and therefore a minor 

source permit is not required for this activity.   We respectfully request that RIDEM respond in writing 

confirming that Regulation No. 9 does not apply to the upcoming work. 

 

GZA, on behalf of National Grid, developed an April 2011 Air Quality Monitoring Plan (AQMP) which 

described air quality monitoring to be performed associated with the following activities:   

 

(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 gas regulator station upgrade work; and  

(3) short duration site investigation activities (test pits, borings).  

 

This monitoring included real-time as well as time-integrated air sampling and analysis.  As indicated in 

the AQMP, the intent was to evaluate data collected during these efforts and modify the air monitoring 

approach for subsequent efforts as appropriate.  The results of air monitoring performed during the recent 

STRAP activity and the gas regulator station upgrade project, which were both conducted consistent with 

our April 2011 AQMP, indicated no significant VOC emissions.  These results were, consistent with the 

modeling performed for each activity.  Given that the VOCs levels detected in the electrical substation 

project described above are lower than those detected in soils disturbed during these previous activities, 

the following modifications to the AQMP are proposed for the earthwork activities associated with the 

substation upgrades:  

 

 Real-time monitoring will not include the benzene specific monitoring.  As shown in Table 1, 

benzene was not detected at significant levels in the soil samples collected in this area.  The total 

VOC and particulate dust monitoring will be performed as described in the AQMP; and  

 Time-integrated sampling is not considered necessary based on the low levels of VOCs and PAHs 

detected in this area of the Site and will not be performed.   
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During the proposed substation earthwork activities, GZA will perform real-time air monitoring for total 

VOCs and particulate within the work zone and at the property line as described in the AQMP.  In the 

unlikely event that the results of this real time monitoring indicates sustainable  VOC levels within the work 

zone or at the property line (i.e., in excess of the respective action levels for a period of 5 minutes), all 

monitoring activities described in the April 2011 AQMP will be immediately reinstated.   

 

We trust that this information fulfills your present needs and look forward to receipt of the Department’s 

written response to this submittal.   Please let us know if you have any questions or comments.   

 

Very truly yours, 

 

GZA GEOENVIRONMENTAL, INC. 

 
 

Margaret S. Kilpatrick, P.E.     John Hartley 

Senior Project Manager      Consultant/Reviewer 

 
James J. Clark, P.E.  

Principal 

 

MSK/JJC:tja 

 
Attachments:  Tables 1 and 2 – Summary of Pre-characterization Sampling (SUB - Sample Series) 

Figure 1 – Site Plan 

  Figure 2 – Sample Location and Proposed Excavation Plan 

Attachment 1 – Excavation Emissions Calculations  

Attachment 2 – April 2011 Air Quality Monitoring Plan and Correspondence 

 

cc: Joseph Martella, RIDEM 

 Michele Leone, National Grid 
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TABLE 1

SUMMARY OF SOIL VOC ANALYTICAL RESULTS

Substation Sampling

Former Tidewater Facility 

Pawtucket, Rhode Island

GZA File No. 05.000043654.00 

2/9/2012

Sub-1 Sub-2 Sub-3 Sub-4 Sub-4 Sub-4 Sub-5 Sub-5 Sub-5 Sub-6 Sub-6

18 in 18 in 24 in 0-3 in 3-6 in 20 in 0-3 in 3-6 in 20 in 0-3 in 20 in

Soil Soil Soil Solid Soil Soil Solid Soil Soil Soil Soil

1112136-01 1112136-02 1112136-03 1112136-12 1112387-01 1112136-04 1112136-13 1112387-02 1112136-05 1112136-14 1112136-06

12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011

EPA  8260 VOLATILE ORGANICS

1,1,1,2-Tetrachloroethane mg/kg 220 10,000 <0.101 <0.156 <0.108 <0.182 <0.159 <0.166

1,1,1-Trichloroethane mg/kg 10,000 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,1,2,2-Tetrachloroethane mg/kg 29 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,1,2-Trichloroethane mg/kg 100 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,1-Dichloroethane mg/kg 10,000 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,1-Dichloroethene mg/kg 9.5 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,1-Dichloropropene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,2,3-Trichlorobenzene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,2,3-Trichloropropane mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,2,4-Trichlorobenzene mg/kg 10,000 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,2,4-Trimethylbenzene mg/kg NE 10,000 0.0303 <0.0782 0.0173 0.04 0.0507 <0.0831

1,2-Dibromo-3-Chloropropane mg/kg NE 10,000 <0.303 <0.469 <0.324 <0.545 <0.476 <0.499

1,2-Dibromoethane (EDB) mg/kg 0.07 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,2-Dichlorobenzene mg/kg 10,000 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,2-Dichloroethane mg/kg 63 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,2-Dichloropropane mg/kg 84 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,3,5-Trimethylbenzene mg/kg NE 10,000 0.0151 <0.0782 <0.0541 0.0218 0.0381 <0.0831

1,3-Dichlorobenzene mg/kg 10,000 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,3-Dichloropropane mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

1,4-Dichlorobenzene mg/kg 240 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

2,2-Dichloropropane mg/kg NE 10,000 <5.05 <7.82 <5.41 <9.09 <7.93 <8.31

1-Chlorohexane mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

2,2-Dichloropropane mg/kg NE 10,000 <0.101 <0.156 <0.108 <0.182 <0.159 <0.166

2-Butanone (MEK) mg/kg 10,000 10,000 <1.26 <1.96 <1.35 <2.27 <1.98 <2.08

2-Chlorotoluene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

2-Hexanone mg/kg NE 10,000 <0.505 <0.782 <0.541 <0.909 <0.793 <0.831

4-Chlorotoluene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

4-Isopropyltoluene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

4-Methyl-2-Pentanone (MIBK) mg/kg 10,000 10,000 <0.505 <0.782 <0.541 <0.909 <0.793 <0.831

Acetone mg/kg 10,000 10,000 <1.26 <1.96 <1.35 <2.27 <1.98 <2.08

Benzene mg/kg 200 10,000 0.0111 <0.0782 <0.0541 0.0182 0.0396 <0.0831

Bromobenzene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Bromochloromethane mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Bromodichloromethane mg/kg 92 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Bromoform mg/kg 720 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Bromomethane mg/kg 2,900 10,000 <0.101 <0.156 <0.108 <0.182 <0.159 <0.166

Carbon Disulfide mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Notes

NE = Not Established

Blank spaces indicates that the specific consistuent was not sampled for. 

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1

Industrial/Commercial Direct Exposure Criteria (I/C-DEC).

Detection limits highlighted in blue and in italics  exceed the RIDEM Method 1 Criteria.

Concentrations bolded indicate detections about method reporting limit. 

A concentration with a bold border exceeds the Upper Concentration Limit.

=Indicates Sampling Location is within the Fenced Substation Area

=Indicates Sampling Location is outside of Fenced Substation Area

Blind Duplicate sampled collected from SUB-8

Units

RIDEM

Industrial/ 

Commercial DEC  

RIDEM UCL
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TABLE 1

SUMMARY OF SOIL VOC ANALYTICAL RESULTS

Substation Sampling

Former Tidewater Facility 

Pawtucket, Rhode Island

GZA File No. 05.000043654.00 

2/9/2012

EPA  8260 VOLATILE ORGANICS

1,1,1,2-Tetrachloroethane mg/kg 220 10,000

1,1,1-Trichloroethane mg/kg 10,000 10,000

1,1,2,2-Tetrachloroethane mg/kg 29 10,000

1,1,2-Trichloroethane mg/kg 100 10,000

1,1-Dichloroethane mg/kg 10,000 10,000

1,1-Dichloroethene mg/kg 9.5 10,000

1,1-Dichloropropene mg/kg NE 10,000

1,2,3-Trichlorobenzene mg/kg NE 10,000

1,2,3-Trichloropropane mg/kg NE 10,000

1,2,4-Trichlorobenzene mg/kg 10,000 10,000

1,2,4-Trimethylbenzene mg/kg NE 10,000

1,2-Dibromo-3-Chloropropane mg/kg NE 10,000

1,2-Dibromoethane (EDB) mg/kg 0.07 10,000

1,2-Dichlorobenzene mg/kg 10,000 10,000

1,2-Dichloroethane mg/kg 63 10,000

1,2-Dichloropropane mg/kg 84 10,000

1,3,5-Trimethylbenzene mg/kg NE 10,000

1,3-Dichlorobenzene mg/kg 10,000 10,000

1,3-Dichloropropane mg/kg NE 10,000

1,4-Dichlorobenzene mg/kg 240 10,000

2,2-Dichloropropane mg/kg NE 10,000

1-Chlorohexane mg/kg NE 10,000

2,2-Dichloropropane mg/kg NE 10,000

2-Butanone (MEK) mg/kg 10,000 10,000

2-Chlorotoluene mg/kg NE 10,000

2-Hexanone mg/kg NE 10,000

4-Chlorotoluene mg/kg NE 10,000

4-Isopropyltoluene mg/kg NE 10,000

4-Methyl-2-Pentanone (MIBK) mg/kg 10,000 10,000

Acetone mg/kg 10,000 10,000

Benzene mg/kg 200 10,000

Bromobenzene mg/kg NE 10,000

Bromochloromethane mg/kg NE 10,000

Bromodichloromethane mg/kg 92 10,000

Bromoform mg/kg 720 10,000

Bromomethane mg/kg 2,900 10,000

Carbon Disulfide mg/kg NE 10,000

Notes

NE = Not Established

Blank spaces indicates that the specific consistuent was not sampled for. 

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1

Industrial/Commercial Direct Exposure Criteria (I/C-DEC).

Detection limits highlighted in blue and in italics  exceed the RIDEM Method 1 Criteria.

Concentrations bolded indicate detections about method reporting limit. 

A concentration with a bold border exceeds the Upper Concentration Limit.

=Indicates Sampling Location is within the Fenced Substation Area

=Indicates Sampling Location is outside of Fenced Substation Area

Blind Duplicate sampled collected from SUB-8

Units

RIDEM

Industrial/ 

Commercial DEC  

RIDEM UCL

Sub-7 Sub-7 Sub-8 Sub-8 Sub-8 Sub-9 Sub-9 Sub-9
Blind 

Duplicate

0-3 in 12 in 0-3 in 3-6 in 12 in 0-3 in 3-6 in 12 in 12 in

Soil Soil Solid Soil Soil Solid Soil Soil Soil

1112136-15 1112136-07 1112136-16 1112387-03 1112136-08 1112136-17 1112387-04 1112136-09 1112136-10

12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011

<0.0695 <0.154 <0.170 <0.165

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.209 <0.463 <0.511 <0.496

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<3.48 <7.72 <8.52 <8.27

<0.0348 <0.0772 <0.0852 <0.0827

<0.0695 <0.154 <0.170 <0.165

<0.869 <1.93 <2.13 <2.07

<0.0348 <0.0772 <0.0852 <0.0827

<0.348 <0.772 <0.852 <0.827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.348 <0.772 <0.852 <0.827

<0.869 <1.93 <2.13 <2.07

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0695 <0.154 <0.170 <0.165

<0.0348 <0.0772 <0.0852 <0.0827
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TABLE 1

SUMMARY OF SOIL VOC ANALYTICAL RESULTS

Substation Sampling

Former Tidewater Facility 

Pawtucket, Rhode Island

GZA File No. 05.000043654.00 

2/9/2012

Sub-1 Sub-2 Sub-3 Sub-4 Sub-4 Sub-4 Sub-5 Sub-5 Sub-5 Sub-6 Sub-6

18 in 18 in 24 in 0-3 in 3-6 in 20 in 0-3 in 3-6 in 20 in 0-3 in 20 in

Soil Soil Soil Solid Soil Soil Solid Soil Soil Soil Soil

1112136-01 1112136-02 1112136-03 1112136-12 1112387-01 1112136-04 1112136-13 1112387-02 1112136-05 1112136-14 1112136-06

12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011

EPA  8260 VOLATILE ORGANICS

Carbon Tetrachloride mg/kg 44 10,000 0.0384 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Chlorobenzene mg/kg 10,000 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Chloroethane mg/kg NE 10,000 <0.101 <0.156 <0.108 <0.182 <0.159 <0.166

Chloroform mg/kg 940 10,000 0.0303 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Chloromethane mg/kg NE 10,000 <0.101 <0.156 <0.108 <0.182 <0.159 <0.166

cis-1,2-Dichloroethene mg/kg 10,000 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

cis-1,3-Dichloropropene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Dibromochloromethane mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Dibromomethane mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Dichlorodifluoromethane mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Diethylether mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Di-isopropyl ether mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Ethyl tertiary-butyl ether mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Ethylbenzene mg/kg 10,000 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Hexachlorobutadiene mg/kg 73 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Isopropylbenzene mg/kg 10,000 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Methyl tert-butyl ether mg/kg 10,000 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Methylene Chloride mg/kg NE 10,000 0.0273 0.0594 0.0443 0.0636 0.0539 0.0548

Naphthalene mg/kg 10,000 10,000 0.0899 0.109 0.0843 0.354 0.16 0.0615

n-Butylbenzene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

n-Propylbenzene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

sec-Butylbenzene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Styrene mg/kg 190 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

tert-Butylbenzene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Tertiary-amyl methyl ether mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Tetrachloroethene mg/kg 110 10,000 2.62 0.125 <0.0541 <0.0909 <0.0793 <0.0831

Tetrahydrofuran mg/kg NE 10,000 <0.505 <0.782 <0.541 <0.909 <0.793 <0.831

Toluene mg/kg 10,000 10,000 0.0293 0.0235 0.0141 0.0382 0.135 <0.0831

trans-1,2-Dichloroethene mg/kg 10,000 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

trans-1,3-Dichloropropene mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Trichloroethene mg/kg 520 10,000 0.0242 0.0516 <0.0541 <0.0909 <0.0793 <0.0831

Trichlorofluoromethane mg/kg NE 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

Vinyl Acetate mg/kg NE 10,000 <0.252 <0.391 <0.270 <0.454 <0.396 <0.415

Vinyl Chloride mg/kg 3 10,000 <0.0505 <0.0782 <0.0541 <0.0909 <0.0793 <0.0831

o-Xylene mg/kg 10,000 10,000 0.0222 <0.0782 <0.0541 0.0218 0.0603 <0.0831

m&p-Xylene mg/kg 10,000 10,000 0.0434 <0.156 0.0216 0.0473 0.132 <0.166

Notes

NE = Not Established

Blank spaces indicates that the specific consistuent was not sampled for. 

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1

Industrial/Commercial Direct Exposure Criteria (I/C-DEC).

Detection limits highlighted in blue and in italics  exceed the RIDEM Method 1 Criteria.

Concentrations bolded indicate detections about method reporting limit. 

A concentration with a bold border exceeds the Upper Concentration Limit.

=Indicates Sampling Location is within the Fenced Substation Area

=Indicates Sampling Location is outside of Fenced Substation Area

Blind Duplicate sampled collected from SUB-8

Units

RIDEM

Industrial/ 

Commercial DEC  

RIDEM UCL
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TABLE 1

SUMMARY OF SOIL VOC ANALYTICAL RESULTS

Substation Sampling

Former Tidewater Facility 

Pawtucket, Rhode Island

GZA File No. 05.000043654.00 

2/9/2012

EPA  8260 VOLATILE ORGANICS

Carbon Tetrachloride mg/kg 44 10,000

Chlorobenzene mg/kg 10,000 10,000

Chloroethane mg/kg NE 10,000

Chloroform mg/kg 940 10,000

Chloromethane mg/kg NE 10,000

cis-1,2-Dichloroethene mg/kg 10,000 10,000

cis-1,3-Dichloropropene mg/kg NE 10,000

Dibromochloromethane mg/kg NE 10,000

Dibromomethane mg/kg NE 10,000

Dichlorodifluoromethane mg/kg NE 10,000

Diethylether mg/kg NE 10,000

Di-isopropyl ether mg/kg NE 10,000

Ethyl tertiary-butyl ether mg/kg NE 10,000

Ethylbenzene mg/kg 10,000 10,000

Hexachlorobutadiene mg/kg 73 10,000

Isopropylbenzene mg/kg 10,000 10,000

Methyl tert-butyl ether mg/kg 10,000 10,000

Methylene Chloride mg/kg NE 10,000

Naphthalene mg/kg 10,000 10,000

n-Butylbenzene mg/kg NE 10,000

n-Propylbenzene mg/kg NE 10,000

sec-Butylbenzene mg/kg NE 10,000

Styrene mg/kg 190 10,000

tert-Butylbenzene mg/kg NE 10,000

Tertiary-amyl methyl ether mg/kg NE 10,000

Tetrachloroethene mg/kg 110 10,000

Tetrahydrofuran mg/kg NE 10,000

Toluene mg/kg 10,000 10,000

trans-1,2-Dichloroethene mg/kg 10,000 10,000

trans-1,3-Dichloropropene mg/kg NE 10,000

Trichloroethene mg/kg 520 10,000

Trichlorofluoromethane mg/kg NE 10,000

Vinyl Acetate mg/kg NE 10,000

Vinyl Chloride mg/kg 3 10,000

o-Xylene mg/kg 10,000 10,000

m&p-Xylene mg/kg 10,000 10,000

Notes

NE = Not Established

Blank spaces indicates that the specific consistuent was not sampled for. 

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1

Industrial/Commercial Direct Exposure Criteria (I/C-DEC).

Detection limits highlighted in blue and in italics  exceed the RIDEM Method 1 Criteria.

Concentrations bolded indicate detections about method reporting limit. 

A concentration with a bold border exceeds the Upper Concentration Limit.

=Indicates Sampling Location is within the Fenced Substation Area

=Indicates Sampling Location is outside of Fenced Substation Area

Blind Duplicate sampled collected from SUB-8

Units

RIDEM

Industrial/ 

Commercial DEC  

RIDEM UCL

Sub-7 Sub-7 Sub-8 Sub-8 Sub-8 Sub-9 Sub-9 Sub-9
Blind 

Duplicate

0-3 in 12 in 0-3 in 3-6 in 12 in 0-3 in 3-6 in 12 in 12 in

Soil Soil Solid Soil Soil Solid Soil Soil Soil

1112136-15 1112136-07 1112136-16 1112387-03 1112136-08 1112136-17 1112387-04 1112136-09 1112136-10

12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0695 <0.154 <0.170 <0.165

<0.0348 <0.0772 <0.0852 <0.0827

<0.0695 <0.154 <0.170 <0.165

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

0.0229 0.0448 0.0545 0.038

0.016 0.037 0.0528 0.0496

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.348 <0.772 <0.852 <0.827

<0.0348 0.0262 <0.0852 0.0298

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.174 <0.386 <0.426 <0.414

<0.0348 <0.0772 <0.0852 <0.0827

<0.0348 <0.0772 <0.0852 <0.0827

<0.0695 <0.154 <0.170 <0.165
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TABLE 2

SUMMARY OF SOIL TPH, PAH, PCB ANALYTICAL RESULTS

Substation Sampling

Former Tidewater Facility 

Pawtucket, Rhode Island

GZA File No. 05.000043654.00 

2/9/2012

Sub-1 Sub-2 Sub-3 Sub-4 Sub-4 Sub-4 Sub-5 Sub-5 Sub-5 Sub-6 Sub-6

18 in 18 in 24 in 0-3 in 3-6 in 20 in 0-3 in 3-6 in 20 in 0-3 in 20 in

Soil Soil Soil Solid Soil Soil Solid Soil Soil Soil Soil

1112136-01 1112136-02 1112136-03 1112136-12 1112387-01 1112136-04 1112136-13 1112387-02 1112136-05 1112136-14 1112136-06

12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011

Mod. EPA 8100 TOTAL PETROLEUM HYDROCARBON

Hydrocarbon Content mg/kg 2,500 30,000 374 137 863 3270 51.1 125

EPA 6010B METALS

Arsenic mg/kg 7 10,000 3.7 4.3 3 7.6 <3.0 28.4

Lead mg/kg 500 10,000 119 24.6 66.6 210 95.4 119

EPA  8270 PAHS BY GCMS

2-Methylnaphthalene mg/kg 10,000 10,000 <0.345 <0.402 1.85 <4.06 <0.394 <0.416

Acenaphthene mg/kg 10,000 10,000 <0.345 <0.402 <1.78 <4.06 <0.394 <0.416

Acenaphthylene mg/kg 10,000 10,000 1.08 <0.402 3.95 4.31 <0.394 <0.416

Anthracene mg/kg 10,000 10,000 0.517 <0.402 2.32 <4.06 <0.394 <0.416

Benzo [a] Anthracene mg/kg 7.8 10,000 2.5 2.62 8.7 5.1 <0.394 0.797

Benzo [a] Pyrene mg/kg 0.8 10,000 4.65 4.36 9.49 4.86 <0.197 0.712

Benzo [b] Fluoranthene mg/kg 7.8 10,000 5.89 5.75 16.7 10.8 <0.394 2.15

Benzo [g,h,i] Perylene mg/kg 10,000 10,000 0.98 3.07 <1.78 <4.06 <0.394 0.816

Benzo [k] Fluoranthene mg/kg 78 10,000 5.36 4.36 10 7.62 <0.394 1.08

Chrysene mg/kg 780,000 10,000 2.54 2.63 11 6.36 0.241 1.22

Dibenzo [a,h] Anthracene mg/kg 0.8 10,000 0.26 <0.201 <0.891 <2.03 <0.197 <0.209

Fluoranthene mg/kg 10,000 10,000 3.14 3.37 12.2 8.57 <0.394 0.905

Fluorene mg/kg 10,000 10,000 <0.345 <0.402 <1.78 <4.06 <0.394 <0.416

Indeno [1,2,3-cd] Pyrene mg/kg 7.8 10,000 0.896 2.39 2.02 <4.06 <0.394 0.679

Naphthalene mg/kg 10,000 10,000 0.632 0.672 4.6 <4.06 <0.394 <0.416

Phenanthrene mg/kg 10,000 10,000 1.04 0.915 7.61 4.28 <0.394 0.446

Pyrene mg/kg 10,000 10,000 3.95 3.52 13.2 8.96 <0.394 0.898

SW-846 9010A SUBCONTRACTED ANALYTES

Total Cyanide mg/kg 10,000 10,000 15.9 57 12.6 74.8 3 41.5

Total Organic Carbon mg/kg NE NE 31600 27100 70900 119000 69900 35900

EPA 8082 POLYCHLORINATED BIPHENYLS

Aroclor 1016 mg/kg 10 10,000 <0.0558 <0.0598 <0.0573 <0.0513 <0.0549 <0.0594 <0.0534 <0.0624 <0.0614 <0.0589 <0.0652

Aroclor 1221 mg/kg 10 10,000 <0.0558 <0.0598 <0.0573 <0.0513 <0.0549 <0.0594 <0.0534 <0.0624 <0.0614 <0.0589 <0.0652

Aroclor 1232 mg/kg 10 10,000 <0.0558 <0.0598 <0.0573 <0.0513 <0.0549 <0.0594 <0.0534 <0.0624 <0.0614 <0.0589 <0.0652

Aroclor 1242 mg/kg 10 10,000 <0.0558 <0.0598 <0.0573 <0.0513 <0.0549 <0.0594 <0.0534 <0.0624 <0.0614 <0.0589 <0.0652

Aroclor 1248 mg/kg 10 10,000 <0.0558 <0.0598 <0.0573 <0.0513 <0.0549 <0.0594 <0.0534 <0.0624 <0.0614 <0.0589 <0.0652

Aroclor 1254 mg/kg 10 10,000 <0.0558 <0.0598 <0.0573 <0.0513 <0.0549 <0.0594 <0.0534 <0.0624 <0.0614 <0.0589 <0.0652

Aroclor 1260 mg/kg 10 10,000 0.605 <0.0598 <0.0573 <0.0513 <0.0549 <0.0594 <0.0534 <0.0624 <0.0614 <0.0589 <0.0652

Aroclor 1262 mg/kg 10 10,000 <0.0558 <0.0598 <0.0573 <0.0513 <0.0549 <0.0594 <0.0534 <0.0624 <0.0614 <0.0589 <0.0652

Aroclor 1268 mg/kg 10 10,000 <0.0558 <0.0598 <0.0573 <0.0513 <0.0549 <0.0594 <0.0534 <0.0624 <0.0614 <0.0589 <0.0652

Notes

NE = Not Established

Blank spaces indicates that the specific consistuent was not sampled for. 

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1

Industrial/Commercial Direct Exposure Criteria (I/C-DEC).

Detection limits highlighted in blue and in italics  exceed the RIDEM Method 1 Criteria.

Concentrations bolded indicate detections about method reporting limit. 

A concentration with a bold border exceeds the Upper Concentration Limit.

=Indicates Sampling Location is within the Fenced Substation Area

=Indicates Sampling Location is outside of Fenced Substation Area

Blind Duplicate sampled collected from SUB-8

Units

RIDEM

Industrial/ 

Commercial DEC  

RIDEM UCL
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TABLE 2

SUMMARY OF SOIL TPH, PAH, PCB ANALYTICAL RESULTS

Substation Sampling

Former Tidewater Facility 

Pawtucket, Rhode Island

GZA File No. 05.000043654.00 

2/9/2012

Mod. EPA 8100 TOTAL PETROLEUM HYDROCARBON

Hydrocarbon Content mg/kg 2,500 30,000

EPA 6010B METALS

Arsenic mg/kg 7 10,000

Lead mg/kg 500 10,000

EPA  8270 PAHS BY GCMS

2-Methylnaphthalene mg/kg 10,000 10,000

Acenaphthene mg/kg 10,000 10,000

Acenaphthylene mg/kg 10,000 10,000

Anthracene mg/kg 10,000 10,000

Benzo [a] Anthracene mg/kg 7.8 10,000

Benzo [a] Pyrene mg/kg 0.8 10,000

Benzo [b] Fluoranthene mg/kg 7.8 10,000

Benzo [g,h,i] Perylene mg/kg 10,000 10,000

Benzo [k] Fluoranthene mg/kg 78 10,000

Chrysene mg/kg 780,000 10,000

Dibenzo [a,h] Anthracene mg/kg 0.8 10,000

Fluoranthene mg/kg 10,000 10,000

Fluorene mg/kg 10,000 10,000

Indeno [1,2,3-cd] Pyrene mg/kg 7.8 10,000

Naphthalene mg/kg 10,000 10,000

Phenanthrene mg/kg 10,000 10,000

Pyrene mg/kg 10,000 10,000

SW-846 9010A SUBCONTRACTED ANALYTES

Total Cyanide mg/kg 10,000 10,000

Total Organic Carbon mg/kg NE NE

EPA 8082 POLYCHLORINATED BIPHENYLS

Aroclor 1016 mg/kg 10 10,000

Aroclor 1221 mg/kg 10 10,000

Aroclor 1232 mg/kg 10 10,000

Aroclor 1242 mg/kg 10 10,000

Aroclor 1248 mg/kg 10 10,000

Aroclor 1254 mg/kg 10 10,000

Aroclor 1260 mg/kg 10 10,000

Aroclor 1262 mg/kg 10 10,000

Aroclor 1268 mg/kg 10 10,000

Notes

NE = Not Established

Blank spaces indicates that the specific consistuent was not sampled for. 

Gray shaded cells indicates the concentration exceeds the RIDEM Method 1

Industrial/Commercial Direct Exposure Criteria (I/C-DEC).

Detection limits highlighted in blue and in italics  exceed the RIDEM Method 1 Criteria.

Concentrations bolded indicate detections about method reporting limit. 

A concentration with a bold border exceeds the Upper Concentration Limit.

=Indicates Sampling Location is within the Fenced Substation Area

=Indicates Sampling Location is outside of Fenced Substation Area

Blind Duplicate sampled collected from SUB-8

Units

RIDEM

Industrial/ 

Commercial DEC  

RIDEM UCL

Sub-7 Sub-7 Sub-8 Sub-8 Sub-8 Sub-9 Sub-9 Sub-9
Blind 

Duplicate

0-3 in 12 in 0-3 in 3-6 in 12 in 0-3 in 3-6 in 12 in 12 in

Soil Soil Solid Soil Soil Solid Soil Soil Soil

1112136-15 1112136-07 1112136-16 1112387-03 1112136-08 1112136-17 1112387-04 1112136-09 1112136-10

12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011 12/5/2011

<37.7 210 86.5 360

<2.5 4.9 <2.8 4.6

27 270 58.8 113

<0.342 <0.399 <0.391 <0.391

<0.342 <0.399 <0.391 <0.391

<0.342 0.763 0.451 1.01

<0.342 <0.399 0.797 <0.391

<0.342 1.71 2.58 2.59

0.271 1.98 2.24 2.93

<0.342 3.39 4.54 7.08

<0.342 0.627 1.55 0.798

<0.342 2.11 2.45 4.09

0.195 2.08 3.08 3.13

<0.172 <0.200 <0.196 <0.196

<0.342 2.05 4.74 2.85

<0.342 <0.399 <0.391 <0.391

<0.342 0.717 1.4 0.725

<0.342 <0.399 <0.391 0.424

<0.342 0.918 3.29 1.03

<0.342 2.35 4.54 3.27

<1.02 275 29.3 177

11700 82200 29000 51000

<0.0523 <0.0516 <0.0534 <0.0572 <0.0607 <0.0529 <0.0584 <0.0604 <0.0572

<0.0523 <0.0516 <0.0534 <0.0572 <0.0607 <0.0529 <0.0584 <0.0604 <0.0572

<0.0523 <0.0516 <0.0534 <0.0572 <0.0607 <0.0529 <0.0584 <0.0604 <0.0572

<0.0523 <0.0516 <0.0534 <0.0572 <0.0607 <0.0529 <0.0584 <0.0604 <0.0572

<0.0523 <0.0516 <0.0534 <0.0572 <0.0607 <0.0529 <0.0584 <0.0604 <0.0572

0.366 <0.0516 <0.0534 <0.0572 <0.0607 <0.0529 <0.0584 <0.0604 <0.0572

<0.0523 <0.0516 <0.0534 0.0991 <0.0607 <0.0529 <0.0584 <0.0604 0.0935

<0.0523 <0.0516 <0.0534 <0.0572 <0.0607 <0.0529 <0.0584 <0.0604 <0.0572

<0.0523 <0.0516 <0.0534 <0.0572 <0.0607 <0.0529 <0.0584 <0.0604 <0.0572
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Excavation Emissions Modeling File No. 05.0043654.00

Page 1 of 1

2/9/2012

Assumed Average MW 

of NAPL 250 (g/mol)

Surface Area of 

TRENWA Excavation 339 (ft
2
) Typical Bulk Density 1.5 (g/cm

3
)

Assumed NAPL 

Temperature 15 (°C) 

TRENWA Excavation 

Depth 3.33 (ft) R 8.21E-05 (m
3
*atm/K/mol)

Assumed Time to 

Excavate Areas 32 (hr)

Surface Area of Conduits 

running to TRENWA 

Excavation 660 (ft
2
) R 8.31E-03 (kJ/K/mol)

Conduits running to 

TRENWA Excavation 

Depth 2 (ft
2
) R 62,361 (mm Hg*cm

3
/mol/K)

Surface Area of Handhole 

Excavation 15 (ft
2
)

Soil Gas to Atmosphere 

Exchange Constant 

(Wet Soils) 0.1 (%/100)

Emitting Surface Area 1.2 (m
2
)

Handhole Excavation 

Depth 4 (ft)

Air-Filled Porosity (Wet 

or Compacted Soils) 0.35

TOC of Soil 0.005 (g OC/g soil)

Surface Area of Duct 

Bank Excavation 589.5 (ft
2
) Total Porosity 0.625 Eklund 1997 Default

Time to Excavate 

Volume of Soil 360 (s)

Duct Bank Excavation 

Depth 3 (ft)

Gas-Phase Mass 

Transfer Coefficient 0.15 cm/s Eklund 1997 Default

Excavation Rate 1.03E-03 (m
3
/s)

Bottom of Excavation 

Surface Area (6 min 

Segment) 0.5 (m
2
)

Time since Start of 

Excavation of Soil of 

Interest 60 s Eklund 1997 Default

Volume of Soil Moved 0.5 (cy)

Pile Surface Area (6 min 

Segment) 0.7 (m
2
)

Time Period Excavated 

Soil are Emitting 

Contaminants 0.1 (hr) Eklund 1997 Default

Volume of Soil Moved 0.4 (m
3
)

Naphthalene 0.7317 138.6 3.03E-09 5.24E-06 4.58E-03 9.00E-04 1.93E-08 3

Benzene 0.0306 5.8 1.51E-06 3.81E-02 7.23E-03 3.76E-05 6.15E-07 10

Toluene 0.0409 7.7 3.94E-07 8.77E-03 6.75E-03 5.03E-05 3.17E-07 3,000

m&p-Xylene
1

0.0669 12.7 1.93E-07 3.03E-03 2.72E-03 8.23E-05 1.90E-07

o-Xylene 0.0345 6.5 7.98E-08 2.42E-03 6.75E-03 4.24E-05 1.19E-07

Carbon Tetrachloride 0.0366 6.9 1.07E-06 4.44E-02 4.91E-03 4.51E-05 7.11E-07 8

Chloroform 0.0357 6.8 2.39E-06 7.87E-02 8.07E-03 4.40E-05 1.20E-06 20

Methylene Chloride 0.0473 9.0 5.23E-06 9.27E-02 7.84E-03 5.82E-05 1.75E-06 200

Tetrachloroethene 0.3330 63.1 1.43E-06 7.04E-03 5.59E-03 4.10E-04 2.10E-06 20

Trichloroethylene 0.0365 6.9 8.02E-07 2.85E-02 6.13E-03 4.48E-05 5.74E-07 50

Notes:

1. All constants for m&p-xylene are the average of the individual constants for m-xylene and p-xylene.

2. Concentration in NAPL is calculated by dividing the Concentration in Soil by the total organic carbon in the soil.

3. The Partial Pressure was calculated using Raoult's Law. 

4. If the calculated Total Excavation Emissions exceeds the Total Excavation Emissions Potential, the Total Excavation Emissions Potential was used as the Total Excavation Emissions.

5. Only detected analytes with RIDEM minimum quanitity values are shown.

6. Concentration units are in ug/g, which is equal to ppm.

8. Yellow Highlighting indicates model inputs.

9. Blue Highlighting indicates the calculated Excavation Emissions Rate exceeds the Total Excavation Emissions Rate Potential.

10. Red Highlighting indicates the Emissions Rate exceeds the Rhode Island Department of Environmental Management (RIDEM) Minimum Quantity.

7. MW = molecular weight; atm = atmosphere;  kJ = kilojoules; mol = moles; NAPL = non-aqueous phase liquid; ppm = parts per million; mm Hg = millimeter mercury; cm = centimeter; m = meter; g = gram; ug = 

Constants

Total Excavation 

Emissions (lb)

RIDEM Annual 

Minimum 

Quantity (lb)

1,000

Site-Specific

Total 

Excavation 

Emissions 

Potential
4
 (lb)

Assumptions Site-Specific

Analyte

Average 

Measured 

Concentration in 

Soil (ug/g)

Partial 

Pressure
3 

(atm)

Equilibrium Coefficient

Effective 

Diffusivity in Air 

(cm
2
/s)

Calculated 

Concentration in 

NAPL
2
 (mg/kg)
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APRIL 2011 AIR QUALITY MONITORING PLAN AND CORRESPONDENCE 
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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/procedures
1
; 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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Typewritten Text
April 20, 2011

therese.arnstein
Typewritten Text



 

 2 

 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 results
2
. 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 ppb
4
 80 ppb 

Ethylbenzene 230 ppb 692 ppb 230 ppb 

Xylenes 23 ppb 692 ppb 23 ppb 

Naphthalene 20 ppb 0.6 ppb
5
 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.   
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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/m
3
 (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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May 5, 2011        

File No. 05.0043654.00-C 

 

 

Mr. Joseph Martella 

Rhode Island Department of Environmental Management (RIDEM) 

Office of Waste Management 

235 Promenade Street 

Providence, Rhode Island 02908 

 

Re: Air Quality Monitoring  

Natural Gas Regulator Station Upgrade Project 

Former Tidewater Facility 

Pawtucket, Rhode Island                           

 

Dear Mr. Martella: 

 

On behalf of the Narragansett Electric Company d/b/a National Grid (National Grid), GZA 

GeoEnvironmental, Inc. (GZA) has prepared this letter to summarize plans for Air Quality 

Monitoring during the upcoming Natural Gas Regulator Station Upgrade project.  This 

summary is based on our submittal related to the potential applicability of Air Pollution Control 

Regulation No. 9 and air monitoring for this activity dated April 19, 2011, and the Department’s 

comments dated April 22, 2011.   

 

Potential emissions modeling performed by GZA and the Department indicated that all potential 

emissions from this activity are below the Minimum Quantity thresholds of Regulation No. 9 

and therefore a preconstruction permit is not required.  Air monitoring during this activity will 

be conducted consistent with the two tiered strategy presented in our April 19, 2011 Air Quality 

Monitoring Plan (AQMP) with the following modifications based on the Department’s 

comments: 

 

 Consistent with the Department’s recommendations, we will use an action level of 0.1 

ppm above background for both real time monitoring instruments (Total Volatile 

Organic Compounds and benzene).  This lower range action level will be considered 

exceeded in the event readings in excess of 0.1 ppm are sustained for a period of five 

minutes at the property line.  This time period is necessary to account for potential 

instrument interference associated with ambient conditions.  In the unlikely event levels 

significantly exceeding 0.1 ppm are detected above background, the full five minutes 

will not be waited prior to initiating mitigating measures/engineered controls;  

 

 As described in our April 19, 2011 submittal, polynuclear aromatic hydrocarbon (PAH) 

concentrations in the ten soil samples collected in the area of the regulator station 

upgrades were non-detect for naphthalene.  Based on the predictive modeling, these 

analytical results, and our visual and olfactory observations during recent investigations 

performed in this area of the site, we do not believe that real-time monitoring for 

naphthalene is warranted and therefore, as described in the AQMP, the zNose® will not 

be used for this particular activity.  The previous issue related to naphthalene originated 

from sludges contained within the former gasholders.  The materials to be managed 

associated with this limited excavation project have been characterized as urban fill.  

Per the Department’s comments, National Grid will evaluate future projects at the 

Tidewater site on a case-by-case basis to determine the appropriate air quality 

monitoring strategy, which could include the use of the zNose®. 



RIDEM  May 5, 2011 

File No. 05.0043654.00  Page 2 of 2 

  

 

 Consistent with the above discussion related to the relatively low levels of PAHs 

detected in the soils samples from the regulator station area, monitoring for particle 

bound PAHs is not warranted.  We will monitor for respirable particulate matter as 

described in the AQMP.   

 

We appreciate the Department’s timely review of our April 19, 2011 submittal.  The natural gas 

regulator station upgrade project is currently scheduled to commence on May 23, 2011.  As we 

have discussed previously, the earthwork associated with this upgrade project will take 

approximately 2 weeks to complete.   

 

Please feel free to contact either of the undersigned or Michele Leone at 781-907-3651 should 

you have any questions.    

 

Very truly yours, 

 

GZA GEOENVIRONMENTAL, INC. 

                                                        
Margaret S. Kilpatrick, P.E.     Adam M. Fasano, CIH 

Senior Project Manager      Consultant/Reviewer 

 
James J. Clark, P.E.       John Hartley 

Principal       Consultant/Reviewer 

 

MSK/JJC:tja 

 

cc: Barbara Morin, RIDEM 

 Michele Leone, National Grid 
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