G\

530 Broadway
Providence

Rhode Island
02909
401-421-4140

FAX 401-751-8613
http://www.gza.com

GZA Engineers and
GeoEnvironmental, Inc. Scientists

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:

e 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.

e 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 Rl Acceptable Ambient
Level (AAL) for naphthalene of 3 ug/m®. 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 Rl
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.
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Marga'ret S. Kilpatrick, P.E. Adam M. Fasano, CIH

Senior Project Manager Consultant/Reviewer
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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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EVALUATION OF APPLICABILITY OF AIR POLLUTION CONTROL
REGULATION NO. 9
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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 (PAHSs) via EPA Method 8270C. Results of the analytical testing, as summarized in Tables
1A and 1B, indicate the presence of certain VOCs and PAHSs 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.

RIDEM Minimum Quantity

Analyte Total Excavation Emissions (Ib) (Ibs/year)
Naphthalene 8.07E-09 3

Benzene 8.36E-07 10

Carbon Tetrachloride 9.50E-07 8

Ethylbenzene 1.07E-07 9,000

Toluene 2.01E-07 3,000
mé&p-Xylene 1.71E-07

0-Xylene 1.07E-07 1,000

! 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.

h /< k1. b o o

Margaret S. Kilpatrick, P.E. /" John Hartley 7
Senior Project Manager Consultant/Reviewer

- y)e Pu

James J. Clark, P.E.
Principal

MSK/JJC:TIA

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

J\ENV\43654.msk\WORK\AIir Quality Monitoring\Emission Modeling\Gas Regulator Station\Gas Regulator Excavation Memo
final 4.19.11.docx
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TABLE 1A 4/19/2011
43654.00

Summary of Soils Analytical Data-VOCs
Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI
Sample No. GRS-13 GRS-3 36 GRS-51 GRS-82 GRS-9 2 GRS-131 [GRS-151 5 GRS-181 | GRS-251 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: RIDEM I/C | RIDEM UCL | 1104085-02 | 1104050-20 | 1104021-03 | 1104021-08 | 1104021-10 | 1104021-15 | 1104021-18 | 1104021-22 | 1104050-09 1104050-10

ClientSample: DEC (mg/kg) (mg/kg) 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 41 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 4-1sopropyltoluene 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 113 <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 0.021J <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)
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TABLE 1B 4/19/2011
43654.00

Summary of Soils Analytical Data-PAHSs
Gas Regulator Station

Former Tidewater Facility

Pawtucket, RI
Sample No. GRS-13 GRS-3 36 GRS-51 GRS-8 2 GRS-92 GRS-131 | GRS-151 5| GRS-181 [ GRS-251_5| GRS-BD-040611-1 5

Sample Date: RIDEM I/C 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: DEC RIDEM UCL | 1104085-02 | 1104050-20 | 1104021-03 | 1104021-08 | 1104021-10 | 1104021-15 | 1104021-18 | 1104021-22 | 1104050-09 1104050-10

ClientSample: (mg/kg) (mg/kg) Solid Solid Solid Solid Solid Solid Solid Solid Solid Solid
Method Name Analyte
8270C PAHSs 2-Methylnaphthalene <0.354 <4.38 <0.358 <0.357 <0.356 <0.368 <0.358 <0.346 <0.351 <0.348
8270C PAHSs 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 PAHSs 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 PAHSs 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 PAHSs 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 PAHSs 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 PAHSs 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 PAHSs 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 PAHSs 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 PAHSs Fluoranthene 10,000 10,000 3.2 175 <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 PAHSs 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)
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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:

EPErErzrinE = Ci_.EEi; KE;; x_S'

Where,

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

Ciseil = 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®) (assumed to be 1.5 g/lcm®); and
3¢ = Volume of Soil Moved in cubic meters (m°).

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.

(CH10.000)54Mzt. )

Lpirr = 1
E, wt /2
A Il oo
Where,
E' = Total Emissions from Excavation of Soil in g;
E

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

= Partial Pressure of Component i in millimeters of mercury (mm Hg)";
MW = Molecular Weight in grams per mole (g/mol);

Iy
b =]

10® = Conversion Factor of cm®/m”:
Ex = Air-Filled Porosity (0.35 for wet, or compacted soil);

! 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?;

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

= Universal Gas Constant in mm-Hg*cm®*/mol/K (62,361 mm-Hg*cm®*/mol/K);
= Temperatures in K (assumed to be 15°C);

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

10,000 = conversion Factor of square centimeters per square meter (cm?/m?);
54 = Emitting Surface Area in square meters (m?);

D. = Effective Diffusivity in Air in square centimeter per second (cm?/s);

B

oy Mmoo I ba

Keq = Equilibrium Coefficient;
ty = Time to excavate Volume of Soil Moved in seconds (s);

%3 = 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).

F: s 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:

1
Il
iy x|
=

Where,
F: = Partial Pressure of the Component i in the Mixture;

T o= Vapor Pressure of the pure Component i; and
*: = Mole Fraction of the Component i in the Mixture (moles component/total moles).

_ 07 ':i..'-:i.'.'mrs :"j”r.'-:a'.'.'r;;re

MW,

ol

Where,

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

MWasixeure = Molecular Weight of Mixture in g/mol (assumed to be 250 g/mol);
MW; = Molecular Weight of Component i in g/mol; and

Ciarixeure = Concentration of Component i in the Mixture in milligrams of Component i per kilogram of
Mixture (mg/kg).

Where,

Ciasixeurs = Concentration of Component i in the Mixture in milligrams of Component i per kilogram of
Mixture (mg/kg);

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

TOC = Fraction of Total Organic Carbon in the Soil (mg/kg).



File No. 43654.00
April 19, 2011

We’ve assumed a soil temperature of 15°C in our calculations. We have therefore utilized the Clausius-
Clapeyron equation to calculate vapor pressures at 15°C from those in the literature (typically 25°C):

Clausius-Clapeyron Equation;

Where,

Fy = Vapor Pressure at a Known Point;

Fz = Vapor Pressure at a Given Point;

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

b Bl |

AHygp = Enthalpy of Vaporization of Component i in kilojoules per mole (kJ/mol); and
A = Universal Gas Constant in kilojoules per Kelvin per mole (8.314E-03 kJ/K/mol).

€ is calculated by:

54

C=10"%C; 50 B

Where,
107* = Conversion Factor of gram per microgram (g/ug);

Cis0i = 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*; (assumed to be 1.5 g/m®).

is calculated by:

5A = K 541 [(Open Ecavation 6 — minute Segment) + [ SAY |(Pile 6 — minute Segment)
Where,

54 . . . I
“Agpen Excavarion s-minuts Ssgment = Open Surface Area of 6-Minute Segment Excavation in m?;
+Apileg—minurs segmenc = Open Surface Area of the 6-Minute Segment Pile in m%;

d = 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.

Heq is calculated by:;

* SAN [(Open Exc
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F: = Partial Pressure of the Component i in the Mixture in mm Hg;

MW = Molecular Weight in g/mol;

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

= Universal Gas Constant in mm-Hg*cm®mol/K (62,361 mm-Hg*cm®/mol/K):
= Temperatures in K (assumed to be 15°C);

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

1

o

[ T B = I 5

D: is calculated by:

Dﬁ

P

1

E,)?33
F

D, =
= ,—}

(

IT

Where,
Dy = Diffusivity in Air of Component i in cm?s (Default of 0.1 was used when chemical-specific values

could not be found);
£z = Air-Filled Porosity (0.35 for wet, or compacted soil); and

r = Total Porosity (Default of 0.625).

|T'|

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

(g/cm®)
(m**atm/K/mol)

(kI/K/mol)
(mm Hg*cm®/mol/K)

(%/100)

Eklund 1997 Default

cm/s

(hr)

Eklund 1997 Default

Eklund 1997 Default

Eklund 1997 Default

Assumptions Site-Specific Constants
Assumed Average MW
of NAPL 250|((g/mol) Providence Inlet Length 10|(ft) Typical Bulk Density| 1.5]
Assumed NAPL
Temperature 15/|(°C) Providence Inlet Width 2||(ft) R 8.21E-05)
Assumed Time to
Excavate Areas 8||(hr) Providence Inlet Depth 3|(ft) R 8.31E-03
Connection Pit 125]|(ft) R 62,361
Soil Gas to Atmosphere
Exchange Constant (Wet
Site-Specific Abandonments Length 2{|(ft) Soils) 0.1
Air-Filled Porosity (Wet
IP Outlet Length 50]|(ft) Abandonments Width 2||(ft) or Compacted Soils) 0.35
1P Outlet Width 5|(ft) Abandonments Depth 2|\(f) Total Porosity 0.625
Gas-Phase Mass
IP Outlet Depth 6[|(ft) Connection Pit of|ft) Transfer Coefficient: 0.15
Time since Start of
Excavation of Soil of
Connection Pit 150((ft%) Number of Abandonments| 12 Interest 60
Bottom of Excavation Time Period Excavated
Surface Area (6 min Soil are Emitting
LP Outlet Length 5(|(ft) Segment) 0.4/[(m? Contaminants 0.1
Pile Surface Area (6 min
LP Outlet Width 4ll(t) Segment) 1.1/|(m?
LP Outlet Depth 5[|(ft) Emitting Surface Area 1.5[(m?)
Connection Pit 150((ft) TOC of Soil 0.006/|(g OC/g soil)
Time to Excavate Volume
HP Outlet Length 5(|(ft) of Soil 360]|(s)
HP Outlet Width 2|\(ft) Excavation Rate 2.54E-03||(m*/s)
HP Outlet Depth 5(|(ft) Volume of Soil Moved 1.2|[(cy)
Connection Pit 150 (ﬂa) Volume of Soil Moved 0.9 (m3)
Valley Inlet Length 20((ft)
Valley Inlet Width 2||(ft)
Valley Inlet Depth 3)\(ft)
Connection Pit 125](ft)
Average Total
Measured Partial Effective Excavation RIDEM Annual
Concentration in| Pressure” Diffusivity in Air | Emissions Total Excavation Minimum
Analyte Sail (ug/g) (atm) Equilibrium Coefficient (cm?/s) Potential® (Ib) Emissions (Ib) Quantity (Ib)
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® 0.044 1.16E-07 2.77E-03 2.72E-03 1.33E-04 1.71E-07 1.000
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.
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, Ib = pound; s = second; yr = year; hr = hour; < = less than the reporting limit; TOC = total organic carbon.
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.
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AIR QUALITY MONITORING PROGRAM



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:

e 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;

e 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;

e 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®; and

! 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.



e 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:

e EKklund, 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®. 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.

% We understand that in instances where a Minor Source Permit is applicable, additional air monitoring
requirements may be necessary.



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.



Table 1 Action Levels — Real Time Monitoring

Compound Work Zone Perimeter Property Line
Total Volatile Organic 1.0 ppm 0.5 ppm
Compounds (TVOC)

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 | RIDEM AAL Proposed
(24 hour average) (24 hour) Action Levels

(24 hour
average)®

Benzene 10 ppb 6.2 ppb 6.2 ppb

Toluene 94 ppb 80 ppb* 80 ppb

Ethylbenzene 230 ppb 692 ppb 230 ppb

Xylenes 23 ppb 692 ppb 23 ppb

Naphthalene 20 ppb 0.6 ppb® 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.

® 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.

* RIDEM does not have a 24-hour AAL for toluene. This value based on RIDEM annual AAL for toluene.

> The listed 24 hour AAL for naphthalene is based on chronic exposure assumptions.



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 PAHSs 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.



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® (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

J\ENV\43654.msk\WORK\Air Quality Monitoring\43654.00 NGRID_Tidewater AQMP_FINAL 4.19.11.doc
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Health-based Guidelines for
Air Management, Public Participation, and Risk Communication
During the Excavation of Former Manufactured Gas Plants

Robert Thiboldeaux and Henry Nehls-Lowe, Wisconsin Bureau of Environmental and
Occupational Health, Department of Health and Family Services

Introduction

Purpose and intended audience. The purpose of this guidance is to provide public health
expectations and recommendations for managing air quality at the perimeter of
manufactured gas plant (MGP) cleanup sites in order to minimize exposure to the public.

This guidance is intended for project managers, representing both environmental
regulatory agencies and private consultants, who are working with MGP remediations.
Environmental consultants and contractors having a range of experience with MGP work
have undertaken MGP projects in Wisconsin. This experience ranges from MGP
remediation specialists using state-of-the-art techniques to more generalized
environmental consultants and contractors working on small MGP sites, perhaps as one
component of a much larger construction project. Similarly, DNR project managers have
a range of experiences. Most work on a variety of remediation projects, but because
there are relatively few MGP sites in the state, may be involved in a MGP project for the
first time,

This guidance is also intended to complement information on MGP remediation already
available to the Energy and Environmental industries. Management of Manufactured
Gas Plant Sites (GRI 1996), in limited circulation from the Gas Research Institute, is an
extensive introduction to MGP technical issues. Much of the information in this
guidance is at least topically referenced in the GRI text. This guidance expands on
emerging technical and regulatory issues related to air quality and air management
around MGP sites, with emphasis on public health.

Manufactured gas plants in Wisconsin. Manufactured
gas plants operated in Wisconsin from the late 1800s to
the mid-twentieth century. These facilities produced
fuel gas comprised of methane, hydrogen, carbon
monoxide, nitrogen, and other gases produced (Buckley
1983, GRI 1996) by heating coal, steam and coke, or
steam and oil. In Wisconsin, some of these former
manufactured gas plant (MGP) sites retain original
buildings; others have since been converted to other
uses but still have subsurface MGP wastes. Coal tars,
light oils, and inorganic wastes typically found in soil,
sediment, and groundwater near former MGPs are an
environmental and public health concern.

Figure 1. Former Manufactured
Gas Plants are found throughout
Wisconsin
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DHFES role in evaluating former MGP sites. The Wisconsin Department of Health and
Family Services (DHFS) supports the long-term public health and environmental benefits
of MGP remediations, but recognizes the potential for short-term environmental health
problems caused by the clean-up work. To prevent health problems, DHFS provides
technical advice to the lead regulatory agency, usually the Wisconsin Department of
Natural Resources (DNR), on public health issues related to MGP projects. DHFS also
participates in statewide policy discussions conducted by the DNR manufactured gas
plant team. The DNR has identified more than forty five sites in Wisconsin (Figure 1)
for investigation and possible remediation. The type and extent of contamination, as well
as the remediation challenges, vary with the size of the original operation, the gas
manufacturing process used, and the physical geography of the remediation site. Most of
these sites are in locations that are now urban areas or town centers. The proximity of
residences and business to these sites presents the additional challenge of avoiding
exposure hazards to the public during cleanup work.

Identification of air impacts as a key public health concern during MGP remedies. In
Wisconsin, people have been exposed to MGP-related hydrocarbons through contact
exposure to tar-contaminated surface water and sediment, through contact with
subsurface tars by workers digging trenches, and by inhalation of volatile organic
hydrocarbons (VOCs) released during excavation. In addition, the ingestion of well
water contaminated with MGP wastes is a potential threat that is being monitored at some
MGP sites in Wisconsin. Of the identified exposure pathways, the release of
hydrocarbons to air during remediation work has the greatest potential to affect the
general public. MGP-related contaminants may become airborne during removal, either
through volatilization, or dispersed as soil dust. People who live or work nearby can be
affected by air containing these substances. Nationwide, there has been increased
emphasis on emissions control and air monitoring during MGP cleanups (Pluhar 2004).
The recommendations proposed here seek to minimize the public’s exposure to airborne
contaminants from MGP sites.

Odor vs. safety: nuisance vs. measurable health effects. An important topic of this
paper is its address of odor control at MGP sites as a public health issue. Air monitoring
data from MGP sites in Wisconsin indicates that site managers have been generally
successful at maintaining federal standards and guidelines for safe ambient air quality.
Unfortunately, even at safe levels for VOCs and particulates, strong tar odors may still be
evident. The gap between safe and “odor free” can affect public acceptance of an MGP
project, especially when there are neighbors with either a real or perceived increased
health risk from airborne exposure to MGP wastes. When MGP sites are excavated in
sensitive public locations, it is advisable to extend air management of volatile compounds
beyond existing health and environmental guidelines, and set air management targets that
are closer to odor thresholds. DHFS recognizes that this is technically challenging and
not always feasible. However, leading environmental consultants and utility companies
conducting MGP projects in Wisconsin have been responsive to the goal and the
challenges of controlling tar odors. This guidance does not advocate for specific air
management targets beyond existing standards and guidelines. But, as a practical public
health and community relations’ goal, DHFS believes that neighbors of MGP excavation
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Instrumentation

Drager tubes. Drager tubes and similar single-use chemical detection tubes have limited
application for perimeter air monitoring at MGP sites. Because of limited sensitivity,
short shelf life, and high variability, they are best used semi-quantitatively, such as to
determine if a specific contaminant is present. They are not recommended to measure the
air contaminant concentrations at the site perimeter needed for making action level
decisions (GRI 1996). Additional analysis is needed for any positive contaminant hit on a
Draeger Tube. Detection limits published for compound-specific Draeger Tubes are:
benzene (0.5 ppm), toluene (50 ppm), xylenes (10 ppm), styrene (1 ppm) (AFC
International Inc. 2003. http://www.afcintl.com/tubeac.htm)

Photo-Ionization Detector. Hand-held photo-ionization dectectors (PID) capable of
detecting 1 ppb total organic vapors or 100 ppb benzene are commercially available, and
are more sensitive and easier to use that gas detection tubes. Of particular note are
benzene-specific PIDs. Because benzene at low concentrations (50 ppb; Table 3) often
defines the toxicity of the MGP-related VOC mixture, low-concentration field screening
for both benzene and total VOCs is recommended

Laboratory analysis using SUMMA canister samples. Up-wind and down-wind ambient
air sampling for VOCs using EPA Method TO-14 or TO-15 from SUMMA canisters
samples (EPA 1999b) at locations 'where site perimeter monitoring with a PID detects
greater than 0.5 total VOCs. In most cases, an up-wind and down-wind sample should be
collected for VOCs at least once every three days regardless of the PID measurements.

Particle monitoring. Consistent with monitoring VOCs, monitoring particulates should
employ a combination of real-time techniques for making action level decisions and time
weighted techniques to verify compliance with NAAQS. A variety of separation and
capture techniques are available for time-weighted sampling, including cyclonic
separators, cascade impactors, and filters. Portable and semi-portable particle meters are
available for instantaneous readings. An issue responsible parties should be aware of is
the current shift from PMjg to PM; 5 as the NAAQS. At this time, DHFS and DNR
recommend continued use of the Federal Reference Method (FRPS 1287-065 or
equivalent; U.S. EPA 2003c) for PM, as more appropriate for construction-phase
activities at MGP sites, and continued use of the 1 mg/m’ action level.

Portable GC/MS. Gas chromatography/mass spectroscopy (GC/MS) has seen increasing
use during MGP remediations. Semi-portable automated GC/MS systems have been
developed that send results, over a 15 minute cycle, to a central monitoring location
(GZA, 2000). Several GC/MS stations, placed around the perimeter of an MGP
remediation, are used to simultaneously monitor an entire site, and to provide real-time
feedback for making air management decisions. This system is expensive to employ, and
the overall air mitigation performance is less than that of an enclosure. However, for
sites where stringent air management is needed, but an enclosure is not possible, this is a
useful method. GC/MS is also available in portable suitcase-sized units. A useful
application of portable GC/MS is to provide sensitive field screening for VOCs in
neighborhoods where there have been odor complaints. At some sites, local vagaries in
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wind patterns raise the possibility that air releases are carried to locations not predicted
by perimeter air monitoring. Portable VOC detection using GC/MS is a sensitive means
to provide verification and reassurance to the public.

Gas Chromatography with Surface Acoustic Wave detector (GC/SAW) is a portable GC
method that is sensitive to naphthalene and larger molecular weight volatiles and semi-
volatiles. Field-portable GC/SAW instruments (e.g. zNose, Electronic Sensor
Technology, Newbury Park, CA) have being promoted for use during MGP remediations
(GEI 2004).

Mitigation Techniques

Seasonal timing. Seasonal timing of an MGP excavation can have an important effect on
air management strategies. In Wisconsin, as in other temperate regions, excavating MGP
sites during cold weather simplifies many of the public health issues related to the
remediation work. During cold weather, exposed hydrocarbons are less volatile,
neighbors keep windows and doors closed, and there is generally less foot traffic. Direct
benefits to site managers include fewer odor complaints and less need for foam and
surfactants for odor control. DHFS recognizes there are problems with extreme cold
weather work, including machinery failure, work stoppages, and ice-fouled water lines.
Odor control techniques become more complicated when overspray from surfactants or
misting systems create icy roads, and when plastic sheeting becomes stiff and brittle. Of
all of these factors, DHFS believes that the simple fact that doors and windows are closed
in winter has the greatest effect on minimizing public perception of the odor issue,
thereby increasing public acceptance of MGP remediation projects.

Dust and odor control methods. The use of dust and odor control methods at MGP sites
is commonplace and includes some combination of water, physical barriers such as
plastic sheeting, wind screens, surfactants, and other chemical coatings such as foams
(GEI 1996, sec. 12.4.2; U.S. EPA. 2003b). Perimeter misting systems supplemented with
odor-masking perfumes have recently been used in Wisconsin. Scents added to the mist
mask low concentrations of objectionable VOCs, but do not remove these VOCs from
air. The mist does prevent dispersion of particulates, but only to the extent that
precipitation follows interception. During hot or windy conditions, dispersion may still
occur. Control of releases from source areas is still the primary mitigation technique.
These various techniques and systems vary in cost and applicability. Ultimately, their
effective use depends on the experience and judgement of on-site managers.

Excavation methods are another technique for reducing dust and odors. Most often cited
is minimizing the excavation face combined with odor-encapsulating foam. A special
form of excavation is Cassion-drilling, in which large-diameter drills (6 feet or more)
bring up contaminated soil which can be immediately stabilized with cement and
replaced in the drill hole. In terms of causing air releases, this technique presents the
contrast of vigorously churned material, which enhances release, combined with a

17



Wisconsin DHFS: MGP Air Guidance

minimal and intermittent excavation face that limits air releases. At this time it is unclear
how much air monitoring and dust and odor control is needed to ensure public safety
when Cassion drilling is used.

Enclosure methods. Many former MGPs were located on sites that now see urban-
density commercial or residential uses. Public acceptance of excavation work at such
sites may require the most stringent methods to control air emissions. A temporary
structure, combined with an air purification system, is often the most effective way to
control emissions. Temporary structures can also effectively enclose certain operations,
such as the on-site oxidative treatment of coal tar, which would not otherwise be possible.
_ Temporary structures have several disadvantages, such as rental and installation costs,
scheduling constraints, limited interior space, and requirements for respiratory protection
(Pluhar 2004). During the limited use of enclosures at MGP sites in Wisconsin, DHFS
has seen that air releases of VOCs and particulates have been controlled to within public
health guidelines, but that coal tar odors can still be irritating to adjacent residents (DHFS
2002). Although the aim of using enclosures is to preclude the displacement of sensitive
residents, project managers are advised to carefully evaluate whether a proposed
enclosure will actually meet community needs. More recent developments in enclosure
methods include “air lock” doorways that address a key weakness in enclosure design
(Pluhar 2004). DHFS will review field performance reports of improved enclosure
designs as they become available.

Establishing the on-site decision making process

Action Level response plan. Where MGP work is in close proximity to residences, odor
and health complaints from the public should be anticipated. The health and safety plan
or air management plan for each MGP remediation project should include contingency
plans of actions that can be taken to intervene and prevent inhalation exposures to the
public.

Contingency plan. MGP remediation consultants should anticipate that on certain days,
it may not be possible to maintain ambient air quality with the tools they have available.
In addition to stated actions when intermediate and maximum action levels are exceeded,
the air monitoring plan for each site should include discussion of such contingencies.
Contingencies might range from rescheduling site actions to offering temporary
relocation of residents.

Summary

This guidance was developed both to protect public health around MGP remediation
projects and to help those projects proceed smoothly. One key to effective air
management and public outreach at MGP remediation sites is collaboration among public
health, environmental agencies, and responsible parties. DHFS experience at MGP sites
in Wisconsin was used to illustrate how to anticipate community health needs and to
create partnerships with state and local health agencies during the course of the
remediation. Because the amount of air management and public outreach needed varies
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with each site, this guidance avoids being overly prescriptive. However, in order for
health departments to approach the community with credibility, some minimum air
management and community health goals are recommended.

Conclusions

*  Air management plans at MGP remediations in WI have been largely successful in
meeting 24-hour air standards and guidelines for ambient air.

= Even where 24-hour health-based standards and guidelines are met, tar odors are
typically evident.

= The control of tar odors plays an important role in the public’s acceptance of the
MGP remediation project.

» At sensitive locations, building public acceptance for an MGP project entails a
combination of public outreach efforts and a stringent air management plan.

Recommendations

= Air quality at the unsecured perimeter of MGP remediation sites should meet existing
public health-based 24-hour standards and guidelines for ambient air.

= Site air management plans, including monitoring and mitigation methods, and action
levels, should be designed to protect perimeter air quality.

*  Neighbors of MGP excavations should be able to avoid tar odors within their homes
with doors and windows closed. Meeting this goal should focus on site management,
but might also entail special accommodations for neighbors.

= At locations when MGP work will affect the public, detailed plans should be
developed for risk communication, accepting and responding to complaints from the
public, and accommodating individuals with special needs. Developing these plans
usually entails discussion and advance agreement among major stakeholders.
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