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April 19, 2011       Via E-Mail and U.S. Mail 
File No. 05.0043654.00 
 
Mr. Joseph Martella 
Rhode Island Department of Environmental Management (RIDEM) 
Office of Waste Management 
235 Promenade Street 
Providence, Rhode Island 02908 
 
Re: Evaluation of Applicability of Air Pollution Control Regulation No. 9 & 

Air Quality Monitoring Program 
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) is pleased to present to the Department the following attached  
documents:  (1) an evaluation of the applicability of RIDEM’s Air Pollution Control Regulation 
No. 9; and (2) an Air Quality Monitoring Program, both related to earthwork activities 
associated with the upcoming natural gas regulator station upgrades at the Former Tidewater 
Facility in Pawtucket, Rhode Island (“the Site”).   
 
The attachments to this letter include: 
 

• A description and the results of predictive volatile air emissions modeling performed 
for the earthwork activities associated with the natural gas regulator station upgrade 
project.  As described in the attached, the results of this predictive modeling indicate 
that this work 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.  This evaluation was 
useful to show that not only this work but other work in the future in similar conditions 
will not require a minor source permit. 

 
• An Air Quality Monitoring Program to be implemented during the earthwork activities 

associated with the gas regulator station upgrade project.  This program was revised 
based on our April 12, 2011 meeting to include additional real-time and time integrated 
monitoring.  As described in the attached, we have supplemented the real time TVOC 
monitoring with an instrument capable of quantifying real time benzene concentrations.  
We also considered similar supplemental real time monitoring for naphthalene, 
however, the only field instrument capable of detecting naphthalene (zNose Model 
4200/4300), is not capable of detections down to the 24-hour RI Acceptable Ambient 
Level (AAL) for naphthalene of 3 ug/m3.  As described in the attached, this instrument 
is not typically used to quantify real time naphthalene concentrations for quantitative 
comparisons to these types of standards; rather it typically serves as a relative indicator 
and a screening tool.   The detection limits that can be achieved are on the order of 10 
times the RI AAL which would render the data of limited utility in comparison to RI 
AALs.      

 
The analytical soil data collected in the area where this earthwork will be performed indicates the 
presence of very low levels of certain volatile compounds (typical of urban fill).  As expected 
given these conditions, the predictive volatile emissions modeling yielded results several orders of 
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magnitude below RIDEM’s Minimum Quantities (published in Appendix A of Regulation No. 9).  
Notwithstanding the low likelihood for volatile emissions in excess of applicable regulatory 
thresholds from this earthwork activity, National Grid has collaborated with RIDEM and 
developed the attached two tiered air monitoring program that will be implemented during the 
earthwork activities associated with the regulator station upgrade project. This program has been 
designed to be protective of both on-site workers as well as the neighboring community.  The data 
collected from this robust monitoring program will be used by National Grid to verify the 
predictive emission modeling and develop a database on quantitative air quality parameters during 
these types of earthwork activities.  These results will be used as part of the development of 
appropriate air monitoring plans for future activities at the Tidewater Site.   
 
As discussed in our April 12, 2011 meeting, natural gas regulator station upgrades is scheduled to 
begin May 1, 2011.  The earthwork associated with this project is expected to be conducted over a 
two week period during the approximate 4 month reconstruction effort.  We respectfully request 
that RIDEM respond in writing confirming that Regulation No. 9 does not apply to the upcoming 
work and that the attached Air Quality Monitoring Plan is appropriate for such work. 
 
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 
  
Attachments:  Evaluation of Applicability of Air Pollution Control Regulation No.  9 
  Air Quality Monitoring Program 
 
cc: Barbara Morin, RIDEM 
 Michele Leone, National Grid 
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April 19, 2011       Via E-Mail and U.S. Mail 

File No. 05.0043654.00-C 

 

 

Ms. Barbara Morin 

Rhode Island Department of Environmental Management Office of Air Resources 

235 Promenade Street 

Providence, Rhode Island 02908 

 

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

Natural Gas Regulator Station 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 (Regulation No. 9) to the upcoming earthwork 

activities related to the active natural gas regulator station at the Former Tidewater Facility in Pawtucket, 

Rhode Island (“the Site”).  This evaluation has been performed for the upcoming Tidewater work to show 

that such work, which will be done in soil consistent with urban fill, and other future work in similar 

conditions will not require a minor source permit.   

 

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.  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 this 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 Rhode Island Public Utility Commission (RIPUC)-approved natural gas facility upgrades, 

National Grid will complete certain reconstruction activities associated with the natural gas 

regulator/system interconnect station located in the southwest portion of the Site within the fenced National 

Grid facility. The location of the buildings associated with the on-Site natural gas operations are located 

upgradient of former manufactured gas plant (MGP) features at the Site as shown on Figure 1 – Site Plan.  

 

As part of preconstruction activities for the proposed upgrade work, National Grid has completed test pit 

excavations and hand auger locations to evaluate existing utility configuration and assess soil quality. As 

part of this assessment, a total of ten (10) soil samples representative of expected soil conditions to be 

encountered during the reconstruction work were collected by GZA and submitted for analytical testing, 

including volatile organic compounds (VOCs) via EPA Method 8260B and  polynuclear aromatic 

hydrocarbons (PAHs) via EPA Method 8270C.  Results of the analytical testing, as summarized in Tables 

1A and 1B, indicate the presence of certain VOCs and PAHs at relatively low concentrations; typical of 

urban fill material.   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 reconstruction activities will require limited earthwork to relocate the existing overhead gas line to 

below grade within the National Grid facility fencing and install new station inlet and outlet piping. Other 

shallow excavation work will be necessary to complete the upgrades within the fenced natural gas station 

area to properly abandon existing facilities. The trench excavation to relocate the overhead 16-inch gas main 

to below ground is expected to be 50 feet in length x 6 feet deep. There will also be miscellaneous shallow 

excavations (< 4 feet in depth) within the fenced gas regulator station area to properly abandon existing 

facilities as well as install new utilities. See Figures 3A and 3B – Proposed Excavation Areas for the 
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proposed locations of the excavations.   The excavation work associated with the utility upgrade project is 

expected to be conducted over an approximate two week period during the expected 4 month reconstruction 

project. The natural gas regulator station upgrade work will commence on May 1, 2011.  It is anticipated 

that the excavation work will temporarily displace approximately 100 cubic-yards of soil.  

 

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 (within 200 feet of work area) to a stockpile 

lay down area. 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.   

 

ESTIMATED AIR EMISSIONS 

 

As described previously, ten soil samples (including one duplicate sample) were collected and analyzed 

for VOCs and PAHs from the areas to be excavated during the regulator station upgrade.  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 non-detect to 1.13 mg/kg.  All naphthalene 

results (as reported as a PAH) were below detection limits.  Detected benzene levels ranged from 0.0204 

mg/kg to 0.103 mg/kg, with seven 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 

natural gas regulator 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. 

 

Attachment 1 describes these emission calculations which were based on the following 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. 

 

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  8.07E-09 3 

Benzene 8.36E-07 10 

Carbon Tetrachloride
1
 9.50E-07 8 

Ethylbenzene 1.07E-07 9,000 

Toluene 2.01E-07 3,000 

m&p-Xylene 1.71E-07 
1,000 

o-Xylene 1.07E-07 

 

 

 

 

 

 

                                                 
1
 Due to the presence of carbon tetrachloride in soil sample GRS-BD-0406-11-1.5 ft, this compound was 

added to the emission analysis. The results of this soil sample, which was a blind duplicate of GRS-25 1.5 

ft, indicated the presence of several VOCs which were not replicated nor are considered Site chemicals of 

concern. To be conservative, however, these results have been included in the calculations. 
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CONCLUSIONS 

 

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 and that the attached Air Quality Monitoring Plan is appropriate for such work. 

 

We would be pleased to discuss this matter with you, if you would like, at your convenience. 

 

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 1A and 1B– Summary of Pre-characterization Sampling (GRS- Sample Series) 

Figure 1 – Site Plan 

  Figure 2 – Sample Location Plan 

Figure 3A and 3B - Proposed Excavation Plan 

Attachment 1 – Excavation Emissions Calculations  

 

cc: Joseph Martella, RIDEM 

 Michele Leone, National Grid 
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TABLES 

 

  



TABLE 1A

Summary of Soils Analytical Data-VOCs

Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

4/19/2011

43654.00

Sample No. GRS-1 3 GRS-3 36 GRS-5 1 GRS-8 2 GRS-9 2 GRS-13 1 GRS-15 1_5 GRS-18 1 GRS-25 1_5 GRS-BD-040611-1_5

Sample Date: 4/7/2011 4/6/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/6/2011 4/6/2011

Sample Time: 1104085-02 1104050-20 1104021-03 1104021-08 1104021-10 1104021-15 1104021-18 1104021-22 1104050-09 1104050-10

ClientSample: Solid Solid Solid Solid Solid Solid Solid Solid Solid Solid

Method Name Analyte

5035/8260B VOCs 1,1,1,2-Tetrachloroethane 220 10,000 <0.0657 <0.0553 <0.0812 <0.0856 <0.0723 <0.0712 <0.0647 <0.0601 <0.0270 <0.0270

5035/8260B VOCs 1,1,1-Trichloroethane 10,000 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,1,2,2-Tetrachloroethane 29 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,1,2-Trichloroethane 100 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,1-Dichloroethane 10,000 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,1-Dichloroethene 9.5 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.162 <0.162

5035/8260B VOCs 1,1-Dichloropropene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 0.306

5035/8260B VOCs 1,2,3-Trichlorobenzene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,2,3-Trichloropropane 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,2,4-Trichlorobenzene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,2,4-Trimethylbenzene 10,000 <0.0329 0.0995 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,2-Dibromo-3-Chloropropane 4.1 10,000 <0.197 <0.0553 <0.244 <0.257 <0.217 <0.214 <0.194 <0.180 <0.675 <0.675

5035/8260B VOCs 1,2-Dibromoethane 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.270 <0.270

5035/8260B VOCs 1,2-Dichlorobenzene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,2-Dichloroethane 63 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.675 <0.675

5035/8260B VOCs 1,2-Dichloropropane 84 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,3,5-Trimethylbenzene 10,000 <0.0329 0.0641 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,3-Dichlorobenzene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0540 <0.0540

5035/8260B VOCs 1,3-Dichloropropane 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 1,4-Dichlorobenzene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0540 <0.0540

5035/8260B VOCs 1,4-Dioxane - Screen 10,000 <0.0329 <0.0553 <4.06 <4.28 <3.62 <3.56 <3.24 <3.00 <0.0540 <0.0540

5035/8260B VOCs 1-Chlorohexane 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 0.0403

5035/8260B VOCs 2,2-Dichloropropane 10,000 <0.0329 <0.0553 <0.0812 <0.0856 <0.0723 <0.0712 <0.0647 <0.0601 <0.0270 <0.0270

5035/8260B VOCs 2-Butanone 10,000 <0.821 <0.0553 <1.01 <1.07 <0.904 <0.890 <0.809 <0.751 <0.0270 <0.0270

5035/8260B VOCs 2-Chlorotoluene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 2-Hexanone 10,000 <0.0329 <0.0553 <0.406 <0.428 <0.362 <0.356 <0.324 <0.300 <0.0270 0.411

5035/8260B VOCs 4-Chlorotoluene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 4-Isopropyltoluene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs 4-Methyl-2-Pentanone 10,000 <0.329 <0.0553 <0.406 <0.428 <0.362 <0.356 <0.324 <0.300 <0.0270 <0.0270

5035/8260B VOCs Acetone 10,000 10,000 <0.821 <0.0553 <1.01 <1.07 <0.904 <0.890 <0.809 <0.751 <0.0270 <0.0270

5035/8260B VOCs Benzene 200 10,000 0.0204 J 0.103 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Bromobenzene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.270 <0.270

5035/8260B VOCs Bromochloromethane 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Bromodichloromethane 92 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Bromoform 720 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.135 <0.135

5035/8260B VOCs Bromomethane 2,900 10,000 <0.0329 <0.0553 <0.0812 <0.0856 <0.0723 <0.0712 <0.0647 <0.0601 <0.0270 <0.0270

5035/8260B VOCs Carbon Disulfide 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0810 <0.0810

5035/8260B VOCs Carbon Tetrachloride 44 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 0.259

5035/8260B VOCs Chlorobenzene 10,000 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Chloroethane 10,000 <0.0329 <0.0553 <0.0812 <0.0856 <0.0723 <0.0712 <0.0647 <0.0601 <0.0270 <0.0270

5035/8260B VOCs Chloroform 940 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Chloromethane 10,000 <0.0329 <0.0553 <0.0812 <0.0856 <0.0723 <0.0712 <0.0647 <0.0601 <0.0270 0.0965

5035/8260B VOCs cis-1,2-Dichloroethene 10,000 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs cis-1,3-Dichloropropene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Dibromochloromethane 68 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Dibromomethane 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Dichlorodifluoromethane 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Diethyl Ether 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Di-isopropyl ether 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Ethyl tertiary-butyl ether 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Ethylbenzene 10,000 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Hexachlorobutadiene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Isopropylbenzene 10,000 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Methyl tert-Butyl Ether 10,000 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Methylene Chloride 760 10,000 <0.0329 <0.0553 <0.203 <0.214 <0.181 <0.178 <0.162 <0.150 <0.0270 <0.0270

5035/8260B VOCs Naphthalene 10,000 <0.0329 1.13 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs n-Butylbenzene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs n-Propylbenzene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs sec-Butylbenzene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Styrene 190 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs tert-Butylbenzene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Tertiary-amyl methyl ether 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Tetrachloroethene 110 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Tetrahydrofuran 10,000 <0.0329 <0.0553 <0.406 <0.428 <0.362 <0.356 <0.324 <0.300 <0.0270 <0.0270

5035/8260B VOCs Toluene 10,000 10,000 0.021 J <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs trans-1,2-Dichloroethene 10,000 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs trans-1,3-Dichloropropene 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Trichloroethene 520 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Trichlorofluoromethane 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Vinyl Acetate 10,000 <0.0329 <0.0553 <0.203 <0.214 <0.181 <0.178 <0.162 <0.150 <0.0270 <0.0270

5035/8260B VOCs Vinyl Chloride 3 10,000 <0.0329 <0.0553 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Xylene O 10,000 <0.0329 0.0729 <0.0406 <0.0428 <0.0362 <0.0356 <0.0324 <0.0300 <0.0270 <0.0270

5035/8260B VOCs Xylene P,M 10,000 <0.0329 0.149 <0.0812 <0.0856 <0.0723 <0.0712 <0.0647 <0.0601 <0.0270 <0.0270

5035/8260B VOCs Xylenes (Total) 10,000 10,000 <0.0329 0.222 <0.122 <0.128 <0.108 <0.107 <0.0971 <0.0901 <0.0270 <0.0270

Notes:

BOLD-indicates detection above detection limit.

All concentrations are reported in mg/kg or parts per million (ppm).

"J" Indicates value below the Method reporting Limit; Estimated value.

Sample GSR-BD-040611-1.5 is a blind duplicate of sample GRS-25 (1.5).

Indicates concentrations detected in excess of the RIDEM Method 1 Industrial/Commercial Direct Exposure Criteria (I/C-DEC)

Indicates concentrations detected in excess of the RIDEM Method 1 Upper Concentration Limit (UCL)

RIDEM I/C 

DEC (mg/kg)

RIDEM UCL 

(mg/kg)
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TABLE 1B

Summary of Soils Analytical Data-PAHs

Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI

4/19/2011

43654.00

Sample No. GRS-1 3 GRS-3 36 GRS-5 1 GRS-8 2 GRS-9 2 GRS-13 1 GRS-15 1_5 GRS-18 1 GRS-25 1_5 GRS-BD-040611-1_5

Sample Date: 4/7/2011 4/6/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/5/2011 4/6/2011 4/6/2011

Sample Time: 1104085-02 1104050-20 1104021-03 1104021-08 1104021-10 1104021-15 1104021-18 1104021-22 1104050-09 1104050-10

ClientSample: Solid Solid Solid Solid Solid Solid Solid Solid Solid Solid

Method Name Analyte

8270C PAHs 2-Methylnaphthalene <0.354 <4.38 <0.358 <0.357 <0.356 <0.368 <0.358 <0.346 <0.351 <0.348

8270C PAHs Acenaphthene 10,000 10,000 <0.354 <4.38 <0.358 <0.357 <0.356 <0.368 <0.358 <0.346 <0.351 <0.348

8270C PAHs Acenaphthylene 10,000 10,000 <0.354 <4.38 <0.358 0.372 <0.356 <0.368 <0.358 <0.346 <0.351 <0.348

8270C PAHs Anthracene 10,000 10,000 <0.354 <4.38 <0.358 0.522 <0.356 <0.368 <0.358 <0.346 <0.351 <0.348

8270C PAHs Benzo(a)anthracene 7.8 10,000 2.03 12 <0.358 2.81 4.14 0.437 <0.358 <0.346 <0.351 0.954

8270C PAHs Benzo(a)pyrene 0.8 10,000 1.49 10.8 <0.180 2.55 3.63 0.497 0.37 <0.173 <0.176 0.863

8270C PAHs Benzo(b)fluoranthene 7.8 10,000 2.35 14.1 <0.358 3.52 4.44 1.06 0.626 <0.346 <0.351 1.27

8270C PAHs Benzo(g,h,i)perylene 10,000 10,000 0.474 7.24 <0.358 0.866 1.6 <0.368 <0.358 <0.346 <0.351 0.54

8270C PAHs Benzo(k)fluoranthene 78 10,000 0.704 <4.38 <0.358 1.53 1.79 <0.368 <0.358 <0.346 <0.351 0.442

8270C PAHs Chrysene 780 10,000 2.3 10.3 <0.180 3.18 3.36 0.496 0.314 <0.173 <0.176 1.14

8270C PAHs Dibenzo(a,h)Anthracene 0.8 10,000 0.18 <2.20 <0.180 0.457 0.707 <0.185 <0.180 <0.173 <0.176 <0.175

8270C PAHs Fluoranthene 10,000 10,000 3.2 17.5 <0.358 6.53 7.87 0.961 0.41 <0.346 <0.351 2.49

8270C PAHs Fluorene 10,000 10,000 <0.354 <4.38 <0.358 <0.357 <0.356 <0.368 <0.358 <0.346 <0.351 <0.348

8270C PAHs Indeno(1,2,3-cd)Pyrene 7.8 10,000 0.539 7.31 <0.358 0.903 1.51 0.369 <0.358 <0.346 <0.351 0.587

8270C PAHs Naphthalene 10,000 10,000 <0.354 <4.38 <0.358 <0.357 <0.356 <0.368 <0.358 <0.346 <0.351 <0.348

8270C PAHs Phenanthrene 10,000 10,000 2.35 9.11 <0.358 3.29 0.723 <0.368 <0.358 <0.346 <0.351 2.28

8270C PAHs Pyrene 10,000 10,000 3.84 27.7 <0.358 5.84 6.35 0.895 0.513 <0.346 <0.351 2.15

Notes:  

BOLD-indicates detection above detection limit.

All concentrations are reported in mg/kg or parts per million (ppm).

"J" Indicates value below the Method reporting Limit; Estimated value.

Sample GSR-BD-040611-1.5 is a blind duplicate of sample GRS-25 (1.5).

Indicates concentrations detected in excess of the RIDEM Method 1 Industrial/Commercial Direct Exposure Criteria (I/C-DEC)

Indicates concentrations detected in excess of the RIDEM Method 1 Upper Concentration Limit (UCL)

RIDEM I/C 

DEC 

(mg/kg)

RIDEM UCL 

(mg/kg)
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ATTACHMENT 1 

 
EXCAVATION EMISSIONS CALCULATIONS 



  File No. 43654.00 

  April 19, 2011 
  

EXCAVATION EMISSIONS CALCULATIONS 

 Former Tidewater Facility  

Pawtucket, Rhode Island 

 

To estimate the emissions from excavation activities at the Former Tidewater Facility (“the Site”), GZA 

GeoEnvironmental, Inc. (GZA) used the following modified versions of the equations given in Appendix D of EPA 

Guidance Document “Air Emissions from the Treatment of Soils Contaminated with Petroleum Fuels and Other 

Substances” (Eklund 1997): 

 

First the total excavation emissions potential is calculated as a benchmark: 

 

Total Excavation Emissions Potential: 

 
 

Where, 

 = Total Mass of Component i in a given volume of soil in grams (g); 

 = Concentration of Component i in the Soil in micrograms of Component i per gram of Mixture (ug/g); 

 = Typical Bulk Density in grams per cubic centimeter (g/cm
3
) (assumed to be 1.5 g/cm

3
); and 

 = Volume of Soil Moved in cubic meters (m
3
). 

 

Average Total Emissions (detailed model): 

If the Average Total Emissions calculated by this detailed model (Eklund 1997) exceeds the calculated Total 

Excavation Emissions Potential, the Total Excavation Emissions Potential will be used. 

 

 
 

 
 

 
 

Where, 

 = Total Emissions from Excavation of Soil in g; 

= Total Emissions due to Soil Pore Space Gas in g;  

 = Total Emissions due to Diffusion in g; 

= Partial Pressure of Component i in millimeters of mercury (mm Hg)
1
;  

 = Molecular Weight in grams per mole (g/mol); 

 = Conversion Factor of cm
3
/m

3
; 

= Air-Filled Porosity (0.35 for wet, or compacted soil);  

                                                      
1
 Note that because the impacts at the Site are not pure-phase, we have used the partial pressure as opposed 

to the vapor pressure of the pure component.   
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 = Volume of Soil Moved in m
3
; 

= Soil-Gas to Atmosphere Exchange Constant (0.10 for wet soils); 

 = Universal Gas Constant in mm-Hg*cm
3
/mol/K (62,361 mm-Hg*cm

3
/mol/K); 

= Temperatures in K (assumed to be 15°C);  

 = Mass Loading of Component i in soil in g/cm
3
; 

 = Conversion Factor of square centimeters per square meter (cm
2
/m

2
); 

= Emitting Surface Area in square meters (m
2
);  

 = Effective Diffusivity in Air in square centimeter per second (cm
2
/s);  

 = Equilibrium Coefficient; 

 = Time to excavate Volume of Soil Moved in seconds (s); 

 = Gas-Phase Mass Transfer Coefficient in centimeter per second (cm/s) (Default of 0.15 cm/s); and 

= Time that the Instantaneous Emission Rate approximates the Average Emission Rate over the 360 second 

period that Emissions from Freshly Excavated Soil are assumed to be Significant in s (60 s as per Eklund). 

 

is calculated by:  

 

For this scenario, the partial pressure was estimated using Raoult’s Law assuming the constituents are in a 

mixture with the other organic matter in the soil. 

 

Raoult’s Law: 

 
Where, 

 = Partial Pressure of the Component i in the Mixture; 

= Vapor Pressure of the pure Component i; and 

 = Mole Fraction of the Component i in the Mixture (moles component/total moles). 

 

 
Where, 

 = Conversion Factor of kilogram per milligram (kg/mg); 

 = Molecular Weight of Mixture in g/mol (assumed to be 250 g/mol);  

 = Molecular Weight of Component i in g/mol; and 

 = Concentration of Component i in the Mixture in milligrams of Component i per kilogram of 

Mixture (mg/kg). 

 

 
 

Where, 

 = Concentration of Component i in the Mixture in milligrams of Component i per kilogram of 

Mixture (mg/kg); 

 = Concentration of Component i in the Soil in micrograms of Component i per gram of Mixture 

(ug/g); and 

 = Fraction of Total Organic Carbon in the Soil (mg/kg). 
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We’ve assumed a soil temperature of 15
o
C in our calculations.  We have therefore utilized the Clausius-

Clapeyron equation to calculate vapor pressures at 15
o
C from those in the literature (typically 25

o
C): 

 

Clausius-Clapeyron Equation: 

 
Where, 

 = Vapor Pressure at a Known Point; 

 = Vapor Pressure at a Given Point; 

 = Temperature at a Known Point in Kelvin (K); 

 = Temperature at a Given Point in K;  

 = Enthalpy of Vaporization of Component i in kilojoules per mole (kJ/mol); and 

 = Universal Gas Constant in kilojoules per Kelvin per mole (8.314E-03 kJ/K/mol).  

 

 

 is calculated by: 

 
Where, 

 = Conversion Factor of gram per microgram (g/ug); 

 = Concentration of Component i in the Soil in micrograms of Component i per gram of Mixture 

(ug/g); and 

 = Typical Bulk Density in g/m
3
; (assumed to be 1.5 g/m

3
). 

 

 

is calculated by: 

 

 

 
Where, 

 = Open Surface Area of 6-Minute Segment Excavation in m
2
; 

  = Open Surface Area of the 6-Minute Segment Pile in m
2
;  

 = Depth of 6-Minute Segment Excavation in m. 

 

This calculation assumes the excavation and pile are shaped like prisms. According to Eklund (1997), “It is 

assumed that emissions from freshly excavated soil are significant for a period of 360 seconds, after which 

the soil is covered by subsequent layers of excavated material.” Therefore, dimensions of the pile and 

excavation were dividing into six minute segments. The areas of these 6-minute segments were estimated 

assuming a square 6-minute segment pile with the surface area of the top of the 6-minute segment pile 

being equal to the surface area of the bottom of the 6-minute segment excavation and the height of the 6-

minute segment pile being equal to the depth of the 6-minute segment excavation.   

 

 is calculated by:; 

 

 
Where, 
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 = Partial Pressure of the Component i in the Mixture in mm Hg; 

 = Molecular Weight in g/mol; 

= Air-Filled Porosity (0.35 for wet, or compacted soil);  

  = Universal Gas Constant in mm-Hg*cm
3
/mol/K (62,361 mm-Hg*cm

3
/mol/K); 

 = Temperatures in K (assumed to be 15°C);  

  = Mass Loading of Component i in soil in g/m
3
; 

 

 is calculated by: 

 

 
Where, 

 = Diffusivity in Air of Component i in cm
2
/s (Default of 0.1 was used when chemical-specific values 

could not be found); 

= Air-Filled Porosity (0.35 for wet, or compacted soil); and 

= Total Porosity (Default of 0.625).  

 

References: 

 

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. 

 

RIDEM. 2009. Air Pollution Control Regulation No. 9: Air Pollution Control Permits. December. 
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Excavation Emissions Modeling File No. 05.0043654.00

Page 1 

4/19/2011

Assumed Average MW 

of NAPL 250 (g/mol) Providence Inlet Length 10 (ft) Typical Bulk Density 1.5 (g/cm
3
)

Assumed NAPL 

Temperature 15 (°C) Providence Inlet Width 2 (ft) R 8.21E-05 (m
3
*atm/K/mol)

Assumed Time to 

Excavate Areas 8 (hr) Providence Inlet Depth 3 (ft) R 8.31E-03 (kJ/K/mol)

Connection Pit 125 (ft
3
) R 62,361 (mm Hg*cm

3
/mol/K)

Abandonments Length 2 (ft)

Soil Gas to Atmosphere 

Exchange Constant (Wet 

Soils) 0.1 (%/100)

IP Outlet Length 50 (ft) Abandonments Width 2 (ft)

Air-Filled Porosity (Wet 

or Compacted Soils) 0.35

IP Outlet Width 5 (ft) Abandonments Depth 2 (ft) Total Porosity 0.625 Eklund 1997 Default

IP Outlet Depth 6 (ft) Connection Pit 0 (ft
3
)

Gas-Phase Mass 

Transfer Coefficient 0.15 cm/s Eklund 1997 Default

Connection Pit 150 (ft
3
) Number of Abandonments 12

Time since Start of 

Excavation of Soil of 

Interest 60 s Eklund 1997 Default

LP Outlet Length 5 (ft)

Bottom of Excavation 

Surface Area (6 min 

Segment) 0.4 (m
2
)

Time Period Excavated 

Soil are Emitting 

Contaminants 0.1 (hr) Eklund 1997 Default

LP Outlet Width 4 (ft)

Pile Surface Area (6 min 

Segment) 1.1 (m
2
)

LP Outlet Depth 5 (ft) Emitting Surface Area 1.5 (m
2
)

Connection Pit 150 (ft
3
) TOC of Soil 0.006 (g OC/g soil)

HP Outlet Length 5 (ft)

Time to Excavate Volume 

of Soil 360 (s)

HP Outlet Width 2 (ft) Excavation Rate 2.54E-03 (m
3
/s)

HP Outlet Depth 5 (ft) Volume of Soil Moved 1.2 (cy)

Connection Pit 150 (ft
3
) Volume of Soil Moved 0.9 (m

3
)

Valley Inlet Length 20 (ft)

Valley Inlet Width 2 (ft)

Valley Inlet Depth 3 (ft)

Connection Pit 125 (ft
3
)

Naphthalene 0.25 9.46E-10 4.79E-06 4.58E-03 7.55E-04 8.07E-09 3

Benzene 0.028 1.27E-06 3.47E-02 7.23E-03 8.51E-05 8.36E-07 10

Carbon Tetrachloride 0.032 8.57E-07 4.05E-02 4.91E-03 9.70E-05 9.50E-07 8

Ethylbenzene 0.018 6.02E-08 3.41E-03 5.82E-03 5.58E-05 1.07E-07 9,000

Toluene 0.019 1.65E-07 8.01E-03 6.75E-03 5.66E-05 2.01E-07 3,000

m&p-Xylene
1

0.044 1.16E-07 2.77E-03 2.72E-03 1.33E-04 1.71E-07
o-Xylene 0.024 4.96E-08 2.21E-03 6.75E-03 7.10E-05 1.07E-07

Notes:

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

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

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

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

5. Concentration units are in mg/kg and ug/g, both of which are equal to ppm.

7. Yellow Highlighting indicates model inputs.

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

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

10. Average concentration presented for naphthalene as reported via EPA Method 8260 and EPA Method 8270. Calculated by taking the maximum detected value between Method 8260 and 8270 for each sample or the minimum reporting limit if neither were detected.

6. 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 = microgram; ft = feet, lb = pound; s = second; yr = year; hr = hour; < = less than the reporting limit; TOC = total organic carbon.

1,000

Assumptions Site-Specific

Site-Specific

Analyte

Constants

Average 

Measured 

Concentration in 

Soil (ug/g)

RIDEM Annual 

Minimum 

Quantity (lb)

Partial 

Pressure
2 

(atm)

Effective 

Diffusivity in Air 

(cm
2
/s)

Total 

Excavation 

Emissions 

Potential
3 
(lb)Equilibrium Coefficient

Total Excavation 

Emissions (lb)
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AIR QUALITY MONITORING PROGRAM 



 

 1 

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.   



 

 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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