Z/MACTEC

engineering and constructing a better tomorrow

March 31, 2008

Mr. Joseph T. Martella I1, Senior Engineer
RIDEM Office of Waste Management

Site Remediation Program

235 Providence Street

Providence RI, 02908

RE:  Active Soil Depressurization System Design
Former Gorham Manufacturing Facility, Parcel A Retail Complex
333 Adelaide Avenue, Providence, Rhode Island
MACTEC Project No. 3650050041.14

Dear Mr. Martella:

This letter presents the proposed design for Active Soil Depressurization (ASD) at the Former
Gorham Manufacturing Facility, Parcel A Retail Complex, 333 Adelaide Avenue, Providence,
Rhode Island. Installation and start-up of ASD is to be competitively bid to remediation
subcontractors in April 2008 by MACTEC Engineering and Consulting, Inc. (MACTEC). Bid
award, submittal preparation and review, and construction activities will immediately follow on

an accelerated schedule with system startup in June 2008.

Background

The existing retail complex was constructed at the site in 2001 and was opened for retail business
in 2002. Currently, only one of the four spaces of the retail complex is occupied by a check-
cashing service. The former video store, Dollar Store, and Stop & Shop retail spaces are

unoccupied.

MACTEC conducted recent investigation activities at the Site that evaluated current conditions of
soil, soil gas, groundwater and indoor air. Results of these investigation activities are described
in previous submittals to Rhode Island Department of Environmental Management (RIDEM)
dated August 22, 2007, November 5, 2007 and December 4, 2007.
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Based on these investigation results, MACTEC proposes installation of an ASD system at the
Parcel A Retail Complex. The following paragraphs present design activities and permit

evaluations conducted for the ASD system.

Pre-design Activities Conducted

On November 19, 2007, MACTEC personnel conducted a communication test within sub-slab
soils of the Stop & Shop retail space. The objective of communication test was to evaluate the
potential radius of influence of a single sub-slab soil vapor extraction point. The test involved
drilling a two-inch extraction hole through the concrete floor slab (approximately 5 inches thick)
at a central location within the retail space to serve as an extraction point, with communication
test points consisting of one-half-inch holes drilled through the floor slab at varying distances
(ten, twenty, and forty feet) from the extraction point. To impart a vacuum at the extraction
point, both a radon fan (Fantech Model FR150) and commercial shop vacuum (Rigid, 6.5 HP, 16-
gallons) were placed over or within the extraction point hole. During soil vapor extraction,
several sources of smoke (e.g., smoke tubes) were used at the communication test points to
provide a qualitative assessment of the radius of influence of the extraction point. Results of the
communication testing indicated that the soils immediately beneath the building floor slab are
extremely dense, as all communication test results indicated no movement of the generated smoke

into the communication testing points.

Results of this initial communication testing effort indicated the potential for poor extraction
point sub-slab communication due to the apparently tight, fine-grained sub-slab fill material.
Consequently, further investigation to determine the extent of such material, both horizontally

and vertically, was warranted.

On January 8 and 9, 2008, MACTEC completed five soil borings (SB-1 through SB-5, Figure 1)
within the Stop & Shop retail space for classification of the sub-slab soil above the water table to
obtain information regarding the extent of the fine-grained sub-slab fill material. This would
indicate whether sub-slab soil depressurization should occur from a greater depth than that
employed during communication testing, or whether alternative approaches to ASD system
installation would be necessary. The soil boring logs (Attachment A) indicate the shallow sub-
slab soils consist of tight, fine-grained materials. Based upon the vertical extent of these
materials MACTEC completed the soil borings as vacuum extraction/monitoring wells by

installing vertical 1-inch diameter steel wells, with screens from 5 to 10 feet below the slab.
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MACTEC subsequently conducted an ASD pilot-study by applying a vacuum at SB-1 and
measuring the vacuum imparted at the other locations using a manometer, which reads both
pressure (positive values) and vacuum (negative values) at a precision of 0.01 inches of water
column (in. W.C.). The vacuum was imparted at SB-1 using a Fantech Model FR150 radon fan
connected to a 4-inch diameter polyvinyl chloride (PVC) pipe and sealed at the floor slab using
bentonite. Manometer readings for SB-2 through SB-5 were taken both before and during
operation of the radon fan. Results of the pilot-test are presented in Table 1 and on Figure 2. As
shown, operation of the radon fan resulted in a net increase in the vacuum imparted at SB-2
through SB-5, shown as effective vacuum in Table 1. The minimum effective vacuum measured
during the pilot-study was 0.01 in. W.C. which exceeds the minimum industry standard of 0.002

in W.C. for the mitigation of sub-slab soil vapor.

Active Soil Depressurization System Design

Based upon the results of the ASD pilot study, MACTEC proposes installation of an ASD system
for the main building and installation of individual ASDs for each of the three small retail units.
The objective of these installations is to provide sub-slab depressurization to reduce, to the extent

practicable, the migration of soil vapor contamination into the on site buildings.

Individual Retail Unit ASD System Design: The individual ASD systems proposed for the

small retail units would consist of sub-slab vapor extraction systems similar to radon mitigation
systems that are typically installed at residential and small commercial structures. Each ASD
system would utilize a three-inch diameter PVC well point screened from 5 to 10 feet below the
slab. The system construction will include three-inch diameter schedule PVC piping installed
from the subsurface well point to the exterior of the building where the piping would be
connected to an in-line weather-proof radon fan, and ultimately to an exhaust point. The radon
fan will be a Fantech HP 220, or equivalent. The exhaust point would be located a sufficient
distance from all windows, doors, heating and ventilation systems, and other exhaust points, as
described below. Each of these ASD systems will include a riser pipe-mounted vacuum gauge to
indicate vacuum at the extraction point, alarm light (for quick visual determination of whether the
system is operating), and power control switch. One vacuum extraction monitoring well would
be installed in each of these smaller retail units to allow monitoring of sub-slab depressurization
performance. These monitoring points would be located at the farthest distance from the

extraction point within the retail units.
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Note that the ASD system for the check cashing service unit is located along the western wall of
the former Stop & Shop building. The extraction well is located to provide vapor mitigation to
the small retail unit while allowing the easier installation of the well and piping inside Stop &
Shop. This will also minimize disturbance to the operating retail store. The individual ASD
system for this store is based on the groundwater and soil gas data in this area of the site. Based
on the monitoring data, this extraction well may be connected to the Stop & Shop ASD system

for effluent treatment as discussed below.

The ASD exhaust points will be located a minimum of one foot above the roof-line, and be a
minimum of 10 feet away from windows, doorways, or other openings that are less than 2 feet
below the discharge point and 10 feet away from any adjacent or attached buildings and any
Heating, Ventilation, and Air Conditioning (HVAC) or other intakes. These minimum setbacks

are consistent with common industry standards.

Main Building ASD System Design: The proposed ASD system for the main building would

utilize a regenerative blower, rather than individual radon fans, to draw a vacuum from multiple
extraction points. The main building ASD system would include a weather-proof system
enclosure, either pre-fabricated or constructed on site, for installation near the northwest corner of
the Stop & Shop building, which would house the regenerative blower, a vapor discharge
treatment system, and other controls and equipment associated with the system. A piping and
instrumentation diagram of the main building ASD systems is shown on Drawings D-601 and D-

001.

Drawing C-101 presents a schematic of the proposed main building ASD system extraction well
and piping layout. Actual extraction well and piping locations would be determined following a
pre-construction site inspection. Results of the pilot-scale indicated that an individual extraction
well was capable of imparting an effective vacuum of up to 0.036 in W.C., at a distance of 80
feet. The minimum measured effective vacuum (0.01 in. W.C. recorded at location SB-2) was
measured at a distance of 50 feet from SB-1. On this basis, the design includes a vacuum
extraction well spacing based upon a 50-foot radius of influence for extraction wells located with
the main building. The highest soil vapor concentrations are within the western half of the main
building, and, furthermore, within the front two-thirds of the western half. As such, four

extraction wells are proposed within the main building as depicted in Drawing C-101. All
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vacuum extraction wells would consist of a two- or three-inch diameter PVC well with a five-foot

screened interval from 5 to 10 feet below the slab.

The proposed ASD system piping would consist of two- or three-inch diameter PVC riser pipe
extending from each of the subsurface well points to below the grade of the floor slab, where,
within a one-foot diameter flush mounted well vault, the piping would increase in size (if
necessary) to three-inch diameter PVC and elbow to a short horizontal sub-slab pipe run to the
side of an existing building column or other structural component (Detail A, Drawing C-501). A
sampling/monitoring port would be installed within each well vault to allow for monitoring of
vacuum and flow at each extraction well (Detail B, Drawing C-501). The extraction pipe risers
would then extend to above the hanging ceiling. Once above the hanging ceiling, a 90-degree

three-inch PVC elbow would transition the extraction piping from vertical to horizontal.

Horizontal riser piping would consist of three-inch diameter PVC pipe connected to the existing
ceiling structure using pipe hangers. The horizontal pipe runs would extend to the back of main
building, pass through the exterior wall, and enter the ASD system enclosure (Detail E, Drawing
C-501). Within the ASD system enclosure, each of the four influent pipes would manifold to a
single four-inch diameter PVC pipe. Each of the four influent pipes, prior to the manifold, would
have individual ball valves for throttling of individual extraction wells, and access ports to allow

for sampling and measurement of the influent from each extraction well.

The influent in the four-inch PVC diameter piping would pass through an air/water separator to
remove condensation and a particulate filter before reaching the regenerative blower. The
regenerative blower performance will meet a minimum of 25 standard cubic feet per minute
(scfm) per well at 12 in. W.C. at the extraction well (plus any losses in pipeline). On the exhaust
side of the regenerative blower, the extracted soil vapor would initially pass through a vapor
treatment system consisting of two granular activated carbon (GAC) filters in series. The GAC
filters will be connected using flexible hoses and bypass valves to allow for GAC filter change
outs. As further discussed below, this initial use of GAC filters is being proposed as a proactive
measure to address anticipated elevated effluent concentrations on startup. The main building

ASD final discharge point would meet the minimum setback requirements described above.

Existing well points at SB-1 through SB-5 would be utilized as vacuum extraction monitoring

wells to monitor extraction point communication through vacuum measurements and allow for
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collection of subsurface soil vapor concentrations. Additional vacuum extraction monitoring

wells will be installed, as necessary, to provide a complete monitoring network.

Operation, Maintenance, and Monitoring Requirements

An evaluation of the soil vapor data suggests that it is prudent to treat emissions from the main
building ASD system by GAC for removal of volatile organic compounds (VOCs) during the
start-up phase. VOC emissions during the start-up phase would be expected to decline rapidly
and are expected to be well below any air permitting thresholds within a relatively short time,
thereby negating the need for long-term emission treatment and the application for an air
pollution control permit. The air permitting thresholds considered relevant in this situation
include those outlined in RIDEM’s Air Pollution Control Regulation No. 9, Air Pollution Control
Permits (last amended July 19, 2007), which, at section 9.3 establishes thresholds that trigger the
requirement for a Minor source permit. These threshold criteria include:

= Any stationary source that emits or has the potential to emit, in the aggregate, 25 tons per
year or more of any combination of hazardous air pollutants (criterion 9A); or

= Any stationary source that has the potential to increase emissions of a listed toxic air
contaminant by greater than the minimum quantity for that contaminant, as specified in
Appendix A of Regulation No. 9 (criterion 9B); or

=  Any stationary source or process except for those outlined in subsections 9.3.1(a), (b), or
(d) having the potential to emit one hundred pounds or more per day, or ten pounds or
more per hour of any air contaminant or combination of air contaminants into the
atmosphere..., (criterion 9C).

The untreated (sampled upstream of treatment unit) and treated emissions of the main ASD
system and the untreated emissions of the other ASD systems will be monitored to evaluate
effectiveness of the treatment and conditions relative to RIDEM air permitting thresholds. It is
expected the emissions treatment unit would accomplish at least 95% removal efficiency and
therefore would not require an air permit per section 9.3.2(a)(3) of Air Pollution Control
Regulation No. 9, Air Pollution Control Permits (last amended July 19, 2007). If monitoring
indicates that emissions of one or more of the individual retail unit ASD systems has the potential
to trigger one or more of the RIDEM permitting thresholds, that ASD extraction point would be
connected to the main ASD system in order to treat those emissions prior to final discharge. The
proposed monitoring locations, frequency and analytical parameters are as follows:

= Start-up testing would be conducted for each individual extraction well within 30 minutes
of start-up of the ASD system. This testing would consist of initial extraction well
vacuum measurements, photoionization detector (PID) readings, and sampling and
analysis of the untreated vapor, as well as sampling and analysis of the treated final ASD
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system discharge. Collection and analysis of the vapor samples would be conducted
using 20 minute, I-liter SUMMA®-type air canisters, submitted for VOCs analysis by
U.S. Environmental Protection Agency (USEPA) Method TO-15 SIM. This data will be
available within approximately five business days.

Subsequent monitoring would be conducted to compare with RIDEM permitting
threshold standards, to determine when treatment of extracted vapor is no longer
necessary, and to support adjustments to the ASD system extraction to increase or
decrease the extraction rate at individual extraction wells based upon contaminant
concentrations. Monitoring would include sampling for VOCs using SUMMA®-type air
canisters, as well as recording of PID readings, at the extraction well sampling ports, as
well as vacuum measurements at the vacuum extraction monitoring wells (locations SB-1
through SB-5). This monitoring will be conducted weekly for the first four weeks of
operation, monthly during months 2 and 3 and then quarterly.

Indoor air VOC monitoring will be conducted in all four retail spaces weekly for four
weeks after system start-up to establish indoor air quality with the mitigation system in
operation (TO-15 SIM). Monitoring of the indoor air will be the same as for the system
stated above.

Please feel free to contact either Greg Simpson (401-457-2635) or David Heislein (781-213-

5655) with any questions you may have on the proposed ASD systems.

Sincerely,
MACTEC Engineering and Consulting, Inc.

Ay ol e e

Ryan T. Belcher David E. Heislein
Project Engineer Project Manager

Enclosures: Table 1

cC.

Figures | and 2
Drawings C-101, C-501, D-001 and D-601
Attachment A — Soil Boring Logs

T. Deller, City of Providence

P. Grivers, EA Engineering, Science, and Technology

T. Regan, EA Engineering, Science, and Technology

G. Simpson, Textron Inc.

G. Wilson, Kimco Realty Corporation (including tenants)
J. Morgan, The Stop & Shop Supermarket Co. LLC
Knight Memorial Library Repository

MACTEC Project Flle [P/ TEXTRONGORHAM Stop & Shop'sub-slab system documentsiActive Soil Depressurization System Design 03312008, doc)
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TABLE



VACUUM TEST RESULTS IN SUB-SLAB
FORMER STOP SHOP
PROVIDENCE, RI
Table 1 - Sub-slab Communication Pilot Study Results

Test 1 Test 2 Test 3
Observed Manometer Reading Effective Observed Manometer Reading Effective Observed Manometer Reading Effective Location
Well ID (" H,0) (" H,0) Vacuum (" H20) (" H,0) (" H,0) Vacuum (" H20) (" H,0) (" H,0) Vacuum (" H20)
off and plugged -
SB-1 off on off on 0.045 on near MW-222S
SB-2 - - - -0.080 -0.090 -0.010 -0.015 - 50 ft north of SB-1
SB-3 - - - -0.060 -0.096 -0.036 -0.020 - 80 ft east of SB-1
SB-4 +0.040 - - -0.040 -0.075 -0.035 -0.012 -0.040 -0.028 25 ft northeast of SB-1
SB-5 +0.015 -0.035 -0.050 +0.010 -0.020 -0.030 -0.010 - 35 ft west of SB-1

Prepared by: PJM

Checked by: RTB
Notes:

1. Positive values indicate positive pressure; negative readings indicate vacuum.

2. Effective vacuum is difference between manometer reading with and without vacuum imparted at SB-1. Negative value indicate additional vacuum imparted by vacuum extraction.
3. Fantech Model FR150 used to impart vacuum at SB-1. Fan specs: 115V, 60 Hz, 67 W, 0.58 Amps, 230 cfm @ 0.2 "WG. SB-2 through SB-5 used as vacuum monitoring wells.

4. All wells screened at 5 - 10 ft below bottom of concrete slab.

5. Screen and riser - 1" diameter steel.

PATEXTRON\GORHAM\Stop & Shop\sub-slab system documents\Table 1 Sub slab communication evaluation.xls Page 1 of 1
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FIGURES AND CONSTRUCTION DRAWINGS
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4 MACTEC

Note:
All soil borings were completed as vacuum
extraction / monitoring wells. Legend
@ Soil Boring [ Current Building
N 0 % 6 Historical Monitoring Well — Pavement Outline
A e Fect 4 Current Monitoring Well Elevation

Prepared by BJR | Checked by RTB |

Location of Soil Borings

333 Adelaide Avenue
Providence, Rhode Island

Figure 1

Retail Complex

Document: PA\TEXTRON\GORHAM\GIS\MapDocuments\StopShopVI.mxd PDF: PATEXTRON\GORHAM\Stop & Shop\sub-slab system documents\Figure 1 - Location of Soil Borings.pdf 01/25/2008 1:43 PM
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Note: Figure 2
Results shown are manometer readings taken Test 2 Results
during vacuum extraction at vacuum well SB-1.
All values are effective imparted vacuum in inches @ \acuum Well [ Current Building

N of water column

Legend

Historical Monitoring Well — Pavement Outline Retail Complex

Z
JMACTEC %OFeet 4 Current Monitoring Well Elevation 333 Adelaide Avenue
Providence, Rhode Island

Prepared by BJR | Checked by RTB |

Document: P\TEXTRON\GORHAM\GIS\MapDocuments\StopShopVI.mxd PDF: PATEXTRON\GORHAM\Stop & Shop\sub-slab system documents\Figure 2 - Test 2 Results.pdf 01/25/2008 1:38 PM bjroden
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