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AIR SPARGING / SOIL VAPOR EXTRACTION
REMEDIAL DESIGN

1.0 INTRODUCTION

Ocean Units LLC entered into a Brownfield Cleanup Agreement (BCA) with the New York
State Department of Environmental Conservation (NYSDEC) on July 13, 2015, to investigate
and remediate a 0.38-acre property located at 1815-1825 Ocean Avenue in Brooklyn, New York.
Ocean Units LLC was accepted as a Volunteer in the New York State Brownfield Cleanup
Program (BCP). A residential use is proposed for the property. When completed, the Site will be

redeveloped with a new 8-story residential building which will cover 60 percent of the Site.

This Remedial Design (RD) was prepared to provide design specifics of the air sparging (AS) /
soil vapor extraction (SVE) program to be implemented at the Site. This RD was prepared in
accordance with the requirements in NYSDEC DER-10 Technical Guidance for Site
Investigation and Remediation, dated May 2010.

1.1  SITE LOCATION AND DESCRIPTION

The street address for the Site is 1815-1825 Ocean Avenue, Brooklyn, New York 11230 (Figure
1). The Site is located in Midwood section of the Borough of Brooklyn (Kings County) and is
comprised of two adjacent tax lots that total 16,555 ft* (0.38 acres). The Site is identified as
Block 7656, Lots 55 and 58 on the New York City Tax Map. The two lots combined consist of
150.5 feet of street frontage on Ocean Avenue, and a depth of 100 feet.

The elevation of the Site is approximately 25 feet above the National Geodetic Vertical Datum
(NGVD). The area topography gradually slopes to the southwest. The depth to groundwater
beneath the Site, as determined from field measurements, is approximately 22.15 to 23.49 feet

below grade. Groundwater flow is to the southeast based on surveys and prior investigations.
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1.2 PROJECT BACKGROUND

The Site was previously developed with a 1-story gasoline service station building (Lot 55) and a

parking lot (Lot 58). The building has a footprint of approximately 2,190 ft* which, according to
the NYC Department of Buildings, was constructed in 1931. The building was recently

demolished in preparation for the redevelopment of the Site.

The results of sampling performed during the RI identified gasoline-related VOCs in soil at the
groundwater interface (approximately 20 to 25 feet below grade) above Restricted Residential
Use SCOs. These samples were in the vicinity of the two, 4,000-gallon gasoline underground
storage tanks located in front of the gasoline service station building on Lot 55. The
contamination at the groundwater interface was found to extend to the southern area of the Site

in the direction of groundwater flow.

Petroleum VOCs were detected within groundwater above NYSDEC Ambient Water Quality
Standards (GQS) across the Site. The highest concentrations of gasoline-related VOCs in
groundwater were detected within the groundwater samples collected closest to the tank pad and
immediately down gradient of the two, 4,000-gallon gasoline underground storage tanks

(15GW4, 15GW1 and 15GW2).
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20 AS/AVEPILOT TEST

21 OVERVIEW

The objective of the AS /SVE pilot test was to determine full-scale design parameters for the AS
and SVE systems. C* Environmental installed the injection, extraction and observation wells and
provided and operated the test equipment. The test itself was conducted by AMC Engineering on
September 23", 2016. The test had two main components, SVE only and air sparge only which
were run separately to determine the radius of influence for each system. The full test took
approximately 6 hrs to complete. Test results are provided in Tables 1-8, Figures 2-9 and
Appendix A.

2.1.1 Deviations from the Pilot Test Work Plan

The pilot test work plan (AMC 8/2016) contemplated the collection of a an air discharge sample
during the SVE-only portion of the test, however since no PID readings were obtained, collection

of the sample was determined not to be useful.

2.1.2 SVE-Only Test
The SVE portion of the test was performed first and consisted of attaching a regenerative blower
to the extraction well and then recording negative pressure in the nearby observation wells to

establish the effective radius of influence.

The SVE-only portion of the test included the following components:
e A single extraction well to a depth of 23.5 feet below grade, consisting of:

o 10 feet of 0.020-inch slotted screen (Figure 3), followed by
o 12.5 feet of 2-inch diameter PVC riser, followed by
o A1 foot, 2” PVC riser secured with bentonite grout, followed by
o A 2”elbow, followed by
o A vacuum gauge on the wellhead, followed by
o A manual-control valve, followed by

o A vacuum gauge, measuring vacuum at the suction of the blower.
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e A 1.5 HP Regenerative Blower (Rotron EN454) capable of drawing 112 c¢fm @ 10” WC
vacuum, connected to
e A vapor phase granulated activated carbon filter (General Carbon 55-gallon drum).

e 5 existing monitoring locations were used to collect data (see Figure 2).

Vacuum readings were taken at the blower and wellhead with a diaphragm gauge, and at the
observation points with a digital manometer. Flow rates were determined utilizing a vacuum/cfm
chart supplied by the manufacturer. The SVE discharge was routed to an activated carbon drum

to prevent nuisance odors.

Three SVE tests were run: one at full vacuum, one at 1/3™ (33.3%) full vacuum and one at 2/3™
full vacuum (66.6%). The tests were run from lowest applied vacuum to greatest. Each test was

run for approximately 15 minutes to allow for stabilization.

2.1.3  Air Sparging Only Test
The sparge-only portion of the test consisted of supplying air under pressures capable of
overcoming the static water column to the installed sparge point. The compressor was fitted with

an oil-removing coalescing filter, pressure gauge, regulator and volumetric air flow meter.

The AS test utilized the following components:

e A single injection well installed to a depth of 38 feet below grade, consisting of:
o 2.5 feet 0of 0.020-inch slotted screen (Figure 4), followed by
o 34.5 feet of 1-inch diameter PVC riser, followed by
o 1 foot, 1” PVC riser secured with bentonite grout, followed by
o 17 elbow, followed by
o A pressure gauge on the wellhead, followed by
o A manual-control valve, followed by
o An air flow meter, connected to

e An 8-gallon, single stage air compressor capable of delivering at least 10 cfm at a

maximum pressure of 80 psi (Mi-T-M AM1-PH65-08M).

e 5 existing monitoring locations were used to collect data (see Figure 2).
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The test was run at two different pressure/flow levels, including pressures 10%, and 20%, over
that required to displace the water column in the well (break-out pressure). At each range tested,
water level, pressure readings, dissolved oxygen and PID readings were recorded at the

observation wells.

Water level readings were recorded at each testing stage with an electronic tape. Dissolved
oxygen (DO) levels were recorded with a DO meter. A digital manometer and photoionization

detector were used to monitor positive pressure levels and VOCs at the observation points.

2.2 TEST RESULTS
Before initiating the test, baseline measurements were taken in all five observation wells. The

baseline readings are summarized in the table below.

Table 1: Baseline Measurements

Measurement Type MW1 MW?2 MW7 MW8 MW?9

Dissolved Oxygen (mg/L) 5.6 5.8 4.08 1.05 3.2

Depth to Water (ft) 22.37 23.46 22.94 23.46 22.15

Total Depth of well (ft) 29.4 29.5 28.8| 2932 29.0
SVE Only

This phase of the pilot test including applying three different vacuum / flow rates to the

extraction wellhead by restricting the air stream at the test blower as follows:

Test 1: Throttle 1/3 Open
Test 2: Throttle 2/3 Open
Test 3: Throttle Open

Once the system started up and in between tests, fifteen minutes were required to reach
stabilization. After stabilization, the vacuum was measured and recorded at each monitoring well
and at the well head. Velocity measurements were also collected at the carbon canister discharge.

The following table summarizes the findings for the SVE-Only Phase of the pilot test:
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Table 2: Soil Vapor Extraction Test - Vacuum Data

Volumetric
Well Velocity | Flow Rate
Measurement Units | Blower | Head | 15GW9 | 15GW7 15GW8 15GW1 | (ft/min) (CFM)
Distance to Well feet 0 0 8.51 27.43 28.21 54.21
Test 1 — 1/3 Open Lw.c 22 4 0.5 0.15 0.19 0 2458 85
Test 2 — 2/3 Open Lw.c 15 7 0.72 0.17 0.39 0.13 3767 98
Test 3 — Open Lw.c 8 8 0.85 0.32 0.34 0.18 4916 110

Note: vacuum readings were not obtained from 15GW2 due to an unidentified vacuum loss in the well

seal.

Figure 5 depicts the relationship between distances to SVE extraction well and measured
vacuum at each monitoring point. This curve drops asymptotically with distance, as it would be
expected. As shown in Figure 6, the radius of influence as determined from the Test 3 results
(fully open valve) are 50 ft. (straightline trend) and 60 ft (curve extrapolation). PID readings
taken before and after carbon treatment yielded no readings above background. We will adopt

the more conservative value of 50ft.

AS Only

This phase of the pilot test involves operating the AS system under varying wellhead pressures
including 10% and 20% over that required to displace the water column ("breakout pressure").
Before determining testing pressures, a depth to water reading was taken to calculate the

breakout pressure for the injection well. The measured depth to water in the well was 23.5 feet.

The breakout pressure is the minimum injection pressure required to overcome the water column.
For injection pressures less than the breakout pressure, there will be no air flow into formation.

Breakout pressure is calculated as follows:

Breakout Pressure (psi) = (Total Depth (ft) — Depth to Water (ft) — Screen Length (ft)) x 0.43302
BP for Test Well = 38ft -23.5ft- 2.5 =12 x 0.43302 = 5.19 psi

The pilot test air sparging system has a breakout pressure of 5.19 psi. The following table

summarizes the operating pressures for the air sparging pilot test:
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Table 3: Air Sparging Test - Applied Wellhead Pressures

Measurement Operating Pressure
Breakthrough Pressure 5.19 psi
Test 1 — 10% Above Breakthrough Pressure 5.71 psi
Test 2 — 20% Above Breakthrough Pressure 6.23 psi

To begin the test, the compressor was set to the Test 1 conditions (10% above breakthrough

pressure). The system stabilized after 15 minutes of operation. After stabilization, the pressure

was measured and recorded at each monitoring well. Additionally, PID measurements, depth to

water readings and dissolved oxygen readings were collected at each monitoring well. When

transitioning from Test 1 to Test 2, 15 minutes were also required to allow for stabilization.

The following tables summarize the results for the 4S-Only Phase of the pilot test:

Table 4: Air Sparging Test - Pressure Readings

Well Flow

Test Units | Compressor | Head 15GW2 | 15GW9 | 15GW1 | 15GW8 | 1I5GW 7 | (cfm)
. feet 9.5 23 29 32 52
Distance to Well
Test 1 — 10% Above .
Breakout Pressure 1L.W.C 20 5.7 0.1 0 0.13 0.39 0 6.6
Test 2 - 20% Above .
Breakout Pressure 1.W.C 30 6 0.12 0.15 0.16 0.18 0 10.2
Table 5: Air Sparging Test - PID Readings
Test Units | 15GW 2 | 15GW 9 | 15GW 1 | 15GW 8 | 15GW 7
Distance to Well feet 9.5 23 29 32 52
Test 1: 10% Above Breakout Pressure | ppm 3.7 0 3.5 7.3 0
Test 2: 20% Above Breakout Pressure | ppm 5.6 0.1 11.3 22.3 0
Table 6: Air Sparging Test - Change in Dissolved Oxygen

Test Units 15GW 2 | 15GW 9 | 15GW 1 | 15GW 8 | 15GW 7
Distance to Well feet 9.5 23 29 32 52
Test 1: 10% Above Breakout Pressure | mg/L 2.82 53 2.7 7.85 4.85
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Test 2: 20% Above Breakout Pressure mg/L

03 |

5.5 0.3

7.45 5.07

Table 7: Air Sparging Test - Change in Water Levels

Test Units 15GW?2 | 15GW 9 | 1I5GW 1 | 15GW 8 | 156GW 7
Distance to Well feet 9.5 23 29 32 52
Test 1: 10% Above Breakout Pressure feet -0.09 0.19 1.23 -0.21 -0.09
Test 2: 20% Above Breakout Pressure feet -0.05 0.85 0.86 -0.21 -0.09

The results for the air sparging test did not produce a clear trend in any of the parameters
monitored (see Figures 7-8a). Pressure readings above 0.1 inches w.c. and an increase in PID
readings were reported in observation wells to a distance of 32 ft and in both cases appeared to
increase with distance. Dissolved oxygen levels were reported as far as well GW7 a distance of

52 ft from the sparge well. Increases in water levels were noted to 29 ft.

At the start of the test, PID readings were 0.0 ppm at each monitoring well. The increased VOC
measurements indicate that the AS injection well was able to actively transfer sorbed and
dissolved phase petroleum VOCs at and beneath the saturated zone to the vapor phase.
Dissolved oxygen readings demonstrated a significant increase in all monitoring wells during the
test. The changes in DO readings are less dramatic during test 2 (20% of the operating pressure);

this difference may be accounted for by the saturation during the first test.

Although dissolved oxygen increases were reported at a distance of 52 feet, increases in pressure
and PID readings were limited to a distance 32 feet while increases in water level were not
reported beyond 29 feet. Since the increase in water level is directly related to mounding
associated with the air injection, it can be considered the most reliable and conservative measure

of the radius of influence for a sparging well.

2.3  TEST CONCLUSIONS
The following conclusions can be made from the pilot test results:
1. The SVE Design Radius of Influence is 50 feet.
2. The SVE system requires a flow of 110 cfm per well. With a two well system, the blower

must draw 220 cfim overall.
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3. The AS Radius of Influence is 25 feet.
4. The AS system requires a flow of 7 cfm per well. With a four well on four well off
system, the blower must deliver at least 28 cfm. The required wellhead pressure is 6-6.5

psi.
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3.0 AIRSPARGING/SOIL VAPOR EXTRACTION SYSTEM DESIGN

3.1 SYSTEM OVERVIEW

Soil and groundwater testing performed under the RI identified elevated concentrations of
petroleum at and just below the water table along the western half of the Site. The source area
has been identified as the UST and dispenser area. Residually impacted soil extends from
beneath this area to and below the water table surface at approximately 22 to 23 feet below

surface grade.

The pilot test provided information on the necessary capacity for the blowers and electrical
equipment for the full-scale design. Based on the established radius of influence for each
component in the system (air sparging, soil vapor extraction) the dimensions of the treatment
area and the structural elements and configuration of the new building system consisting of eight
air sparging wells and two soil vapor extraction wells was selected. The sparge wells will be
grouped into 2 legs composed of 4 wells each. Each leg will be cycled on a three day on, three

day off schedule.

3.2 SOIL VAPOR EXTRACTION SYSTEM DESIGN SPECIFICATIONS

According to the pilot test results, a radius of influence of 50 to 60 feet can be achieved when the
system draws 110 cfm with 8 1i.w.c at each wellhead. Full coverage of the impacted area using a
design ROI of 50 feet required two vapor extraction wells. Each SVE well will be installed to a
total depth of 23 feet below sidewalk grade. The SVE wells will be constructed of 10-feet of 2-
inch diameter, 0.02-inch slotted pvc well screen with approximately 1-foot of 2-inch diameter
PVC riser. The wells will be sealed at the surface with bentonite pellets and a 12" diameter

manhole.

The wellheads will be completed with a compression plug for access and "Tee'd" to a 2-inch pvc
ball valve to isolate the well from the system and allow flow rates to be balanced between the
two extraction wells. The wells will be connected to a common 4-inch diameter PVC main

extraction header which will be piped to a vacuum blower located in the rear yard area.

10
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Based on the results of the pilot test an air flow rate of 110 cfm at 8 w.c. at the wellhead is
required to achieve the design ROI of 50 ft. Friction loss calculations estimate a 2.4 w.c. loss in
vacuum across the system from piping, elbow, valves, etc. and a ~2 psi pressure drop from the
carbon vessel on the discharge side. To meet these design criteria a 5 HP regenerative blower

(Ametek Rotron EN757 or equivalent) with particulate filter and vapor trap is specified.

The layout of the SVE system is shown in Figure 10. Well details are depicted in Figure 12.
Friction loss calculations are provided in Appendix B. Equipment details and specifications are

provided in Appendix C.

3.3  AIR SPARGING SYSTEM DESIGN SPECIFICATIONS
The pilot test results indicated an effective radius of influence of 29 feet for a sparging well
operating at 10% above breakout pressure. The design ROI selected for this system is 25 ft. Full

coverage of the impacted area will require 8 sparging wells.

Each air sparging well will be installed to a total depth of 12.5 feet below the water table
(approx. 25 ft below cellar slab grade). The sparging wells will be constructed of 2.5 feet of 1-
inch diameter, 0.02-inch slotted pvc well screen with approximately 22.5 feet of 1-inch diameter
pvc riser. A morie No. 1 gravel pack will be placed to approximately 6 inches above the top of
the screened section followed by a hydrated bentonite plug and grouted to the grade. The
wellhead will be completed at the surface with a 12-inch manhole cover to accommodate the

system control valve.

The wellheads will be completed with a compression plug for access and "Tee'd" to a 1-inch pvc
globe valve. The wells will be connected to a common 2-inch diameter pvc main pressure line
which will be connected to a rotary lobe blower located in an equipment shed in the rear yard
area. The air sparging system will operate two alternating legs; each consisting of four injection
wells. As follows:

o System 1: AS1, AS4, AS5, ASS8

o System 2: AS2, AS3, AS6, AS7

11
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A timer will be used to regulate a three-way, electrically-actuated valve which will cycle each
leg on a 3 day basis. Based on the results of the pilot test, an air flow rate of 7 cfm at 6.5 psi is
required to achieve the design ROI of 25 ft. Friction loss calculations estimate a 1.2 psi loss in
pressure vacuum across the system. To meet these design criteria a 3 HP rotary lobe blower
(Roots model 22 URAI-DSL blower or equivalent) with inlet / outlet silencers and a pressure

relief valve is specified.

The layout of the AS system is provided in Figure 11. Well details are depicted in Figure 13.
Friction loss calculations are provided in Appendix B. Equipment specifications and

manufacture's cut sheets are provided in Appendix D.

3.4 TREATMENT SYSTEM

VOCs from the SVE effluent air stream will be treated with vapor phase granular activated
carbon (GAC) before discharge to the atmosphere. The selected GAC treatment system includes
two 85-gallon General Carbon Corp. canisters arranged in series. There will be a brass tap
sampling port on the inlet, between the canisters, and on the effluent. The effluent will discharge
through a 2” SCH 40 pvc line which will be located a minimum of 10 feet above the ground

surface and a minimum of 15 feet away from any operable window, door or air intake.

NYSDEC requires that VOC emissions do not exceed 0.5 lb/day. The designed SVE system
meets this emission rate potential requirement. The emission rate potential was calculated based

on the following assumptions:

1. No more than the highest measured total VOCs is expected to be drawn from the effluent.

2. The vapor phase activated carbon system (General Carbon Corporation) has 90%
removal efficiencies.

3. The highest concentration of total VOCs measured during past investigations was on
11/17/2015 from 15SV5at 2,937 ug/m’.

4. From the pilot test data, we extrapolated the flow required to achieve 0.1” WC vacuum at
a 60 radius of influence. This value is 110 cfm. Multiplying 110 times 2 (two wells are

distributed in the site) results in the required volume of 220 cfm.

12
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5. 2,937 ug/m’ exhausted in 220 cfm of air results in 0.058 Ib/day.

6. A 90% efficiency removal through the carbon will result in 0.0058 1b/day of emissions.

The above value is a conservative estimate, considering the “worst case” for the critical

parameters.

3.5 EQUIPMENT SHED

The equipment will be located in a shed to be constructed on the northeast corner of the property.
The 10” x 10’ shed will be constructed of wood and will house both the AS and SVE equipment
and the carbon drums. The equipment shed will include motor starters for each blower and a
power panel. The equipment shed will be equipped with a 50 cfm fan for ventilation. See Figure

14 and Appendix E for details of the equipment shed.

13




Tomat Service Station
1815-1825 Ocean Avenue, Brooklyn Remedial Design

4.0 SYSTEM OPERATION AND MAINTENANCE

41  START-UP
The SVE and AS systems can begin operation once all of the components (piping, equipment,
electrical connections, etc.) have been installed and determined to be functional. Following

installation of the system, the following items will be inspected to ensure proper operation:

1) Check all exposed/visible piping for evidence of damage, cracks, or leaks.
2) Turn the SVE blower on and off to ensure the start box is functioning properly and then
leave blower on;

3) Record vacuum reading at the SVE blower;

4) Record vacuum readings at each extraction wellhead;

5) Balance the vacuum between the two extraction wells by adjusting the ball valves;

6) Take PID readings before, in-between and after carbon vessels;

7) Turn the AS blower on and off to ensure the start box is functioning properly and then

leave blower on;

8) Determine which leg of the system is on and adjust the air pressure at each wellhead to
10 -15% above that required to overcome the water column in the well (break-out
pressure).

9) Toggle the three-way valve to the second leg and repeat step 7 on the wells connected to

the second leg of the system.

The system testing described above will be conducted if, in the course of the AS / SVE system
lifetime, the system goes down or significant changes are made to the system and the system

must be restarted.

4.2  SYSTEM INSPECTIONS AND ADJUSTMENT

The air sparging system will need to be adjusted in response to changes in water level. Such
changes will either increase or decrease the amount of pressure needed to overcome the water
column and maintain optimal operating conditions. The SVE portion of the system will not

require periodic adjustment once the extraction wells are properly balanced.

14
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A visual inspection of the complete system will be conducted during each monitoring event. AS /

SVE system components to be monitored include, but are not limited to, the following:

. Vacuum blower; AS Blower;

. General system piping.

. Vacuum gauges at blower.

. Pressure relief valve.

. Control switches.

. PID Readings from influent line, between carbon drums and at the discharge stack.

The adjustment procedures for the dual leg air sparging system are as follows:

Method 1 (if sparging lines are not air tight and there is access to each sparge point

wellhead)

1. Turn off sparge blower

2. Check actuator valve to determine which leg is in the "ON" cycle.

3. Take depth to water readings & total depth (if not known) at each sparge point.

4. Determine displacement pressure & operating pressure for each point according to

following example:
Displacement pres. (psi) = ((T.D. - DTW) - 2.4) x 0.43302
Operating pres. (psi) = Disp. pres. x 1.15 (for 15% over)

5. Turn on sparge blower and adjust each point (on leg 1) to calc. operating pressure.

6. Switch actuator valve to second leg and adjust each point (on leg 2 ) to calc. operating
pressure.

7. Return actuator valve to original position.

8. Record vacuum/pressure readings at vent wells and observation wells. Balance out

vacuum at SVE wells. Take PID readings at SVE emission stack.

15
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Method 2 (if lines are air tight)

1. Close off air supply (globe valve) to first sparge point in system. Watch press. gauge and
wait for stabilization (approx. 4-4.5 psi for a 10 foot water column). Stabilization psi =
displacement psi. Calculate operating psi as described above.

2. Perform procedures 6, 7 and 8 as detailed above.

All results must be recorded on the SVE System Inspection and AS System Inspection forms
(Appendix F).
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5.0 REMEDIAL PERFORMANCE MONITORING

AS/SVE
Air samples will initially be collected on a monthly basis to evaluate the performance of the

system during the first 3 months of operation going to quarterly thereafter.

PID readings will be collected from three locations: system influent (before carbon), between the
carbon canisters and from the system discharge (after carbon). Air samples will be collected
from the system effluent and submitted to a NYSDOH certified environmental laboratory for
analysis of VOCs by USEPA method TO15.

Initial effluent concentrations will be high as accumulated vapors are removed resulting in
accelerated carbon depletion rates. However carbon usage will rapidly diminish over time (1-2
weeks) as the accumulated vapors are removed and effluent concentration is determined by
transfer from the sorbed to the vapor phase from residually impacted soils. Carbon drums will be
set up in series with the between vessel PID readings utilized to determine when break through
occurs at the first drum. The threshold PID reading would be 200 ppm and would confirm
breakthrough has occurred. Typically readings of 200 ppm and up confirm contamination is
present with this instrument. Lower readings with this instrument can be impacted by weather or
equipment malfunctions. When this occurs the drum will be changed out and shipped back to the
supplier for regeneration. If nuisance odors are observed from the discharge at any time,
operation of the system will be temporarily halted until the situation is remedied by changing out

the carbon or through other necessary repairs / actions (loose valve / fitting, broken pipe, etc.).

Groundwater

In addition to the air samples, downgradient groundwater samples will be collected from
monitoring wells for assessing compliance with applicable SCOs. Groundwater quality will be
monitored during and after the system operation to monitor improvements overtime and confirm

the success of the remedial program. Groundwater performance monitoring samples will be
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collected from monitoring well locations, installed within and downgradient of the treatment area

(see Figure 15). Sample analysis will include the following parameters:

e  VOCs by Method 8260C

51 METHODOLOGY

Air samples will be collected from the system influent and effluent using tedlar bags or summa
canisters. If using canisters, the canister will be connected to the effluent sampling port using
silicone tubing. The sampling port will then be opened as well as the valve on the summa
canister. When the vacuum in the canister approaches 10" hg the valve will be closed. If using
tedlar bags a vacuum pump will be used to fill the bag. When the bag is half full, pumping will
be stopped and the valve on the bag closed.

Groundwater samples will be collected from the monitoring well network either a low-flow
peristaltic pump or a stainless steel check valve connected to disposable polyethylene tubing.

Sampling will be conducted in accordance with standard sampling methods described below:

e Inspect each well for any damage or evidence of tampering and note condition in field
logbook.

e Remove the well cap.

e To avoid cross-contamination, do not let any downhole equipment touch the ground.

e Measure and record the depth to water using a water level meter or interface probe.
Record the measurement in the field logbook. Do not measure the depth to the bottom of
the well at this time (to avoid disturbing any sediment that may have accumulated).

e (alculate the number of linear feet of static water (total depth or length of well pipe
minus the depth to static water level).

e (alculate the total volume of water (V) in the casing. Well purge data sheets will be used
in the field to perform these calculations.

e Connect the polyethylene tubing to the check valve and lower the tubing into the well to
approximately the middle of the screen. Tubing should be a minimum of 2 feet above the
bottom of the well as this may cause mobilization of any sediment present in the bottom

of the well. Purging the well into a container and continue purging until the purge volume
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has been extracted. The following field parameters will be measured during well purging;
temperature, PH, conductivity, dissolved oxygen and turbidity. A minimum of 3-5 well
volumes will be purged and samples will be collected once the parameters stabilize and
turbidity is less than 50 nephelometric turbidity units (NTUs).

e Collect the samples directly from the end of the tubing.

e Use pre-preserved (HCI) 40 ml glass vials as provided by the contract laboratory. Fill
each container with sample to just overflowing so that no air bubbles are entrapped
inside. Fill all sample bottles by allowing the pump discharge to flow gently down the
inside of the bottle with minimal turbulence. Cap each bottle as it is filled.

e Label the sample vials, and record them on the chain of custody form. Place immediately
into a cooler for shipment and maintain at 4 deg C.

¢ Remove the tubing from the well. The polyethylene tubing must be discarded after each
use. If dedicated, the tubing should be placed in a large plastic garbage bag, sealed, and
labeled with the appropriate well identification number.

e C(Close and lock the well.

Collected groundwater samples will be placed in pre-cleaned laboratory supplied glassware, and
placed in a cooler packed with ice for transport to the laboratory. Sample analysis will be
provided by Phoenix Environmental to Phoenix Environmental Laboratories (Phoenix) of 587
East Middle Turnpike, Manchester, CT 06040, a New York State ELAP certified environmental
laboratory (ELAP Certification No. 11301). Transport to the laboratory will be through a

Phoenix courier under strict chain-of custody documentation

Samples will be submitted to the laboratory for a standard turnaround time, which is estimated to
be 5 to 7 business days. Any change in sampling locations or frequency will be made in

concurrence with the NYSDEC Project Manager.

5.2 QA/QC

The fundamental QA objective with respect to accuracy, precision, and sensitivity of analysis for
laboratory analytical data is to achieve the QC acceptance of the analytical protocol. The
accuracy, precision and completeness requirements will be addressed by the laboratory for all

data generated.
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Collected samples will be appropriately packaged, placed in coolers and shipped via overnight
courier or delivered directly to the analytical laboratory by field personnel. Samples will be
stored in the field in a cooler containing ice or cold-pak(s) to maintain a temperature of 4 degrees
C. Samples will be containerized in appropriate laboratory provided glassware and shipped in
plastic coolers. Samples will be preserved through the use of ice or cold-pak(s) to maintain a

temperature of 4°C, +/- 2 °C.

Dedicated disposable sampling materials will be used for both groundwater samples, eliminating
the need to prepare field equipment (rinsate) blanks. However, if non-disposable equipment is
used, field rinsate blanks will be prepared at the rate of 1 for every eight samples collected. Field
blanks will be prepared by pouring distilled or deionized water over decontaminated equipment

and collecting the water in laboratory provided containers.

Trip blanks will accompany samples each time they are transported to the laboratory. Matrix
spike and matrix spike duplicates (MS/MSD) will be collected at the rate of one per 20 samples

submitted to the laboratory.

DUSR

The DUSR provides a thorough evaluation of analytical data with full third party data validation.
The primary objective of a DUSR is to determine whether or not the data, as presented, meets the
site/project specific criteria for data quality and data use. Verification and/or performance
monitoring samples collected under this RAWP will be reviewed and evaluated in accordance
with the Guidance for the Development of Data Usability Summary Reports as presented in
Appendix 2B of DER-10. The completed DUSR for verification/performance samples collected
during implementation of this RAWP will be included in the Final Engineering Report.

53 REPORTING

Sample analysis will be provided by a New York State ELAP certified environmental laboratory.
Laboratory reports will include Analytical Systems Protocol July 2005 (ASP) category B data
deliverables for use in the preparation of a data usability summary report (DUSR). All results

will be provided in accordance with the NYSDEC Environmental Information Management
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System (EIMS) electronic data deliverable (EDD) format. All monitoring results will be reported
to NYSDEC on a periodic basis in the Periodic Review Report. A letter report will also be
prepared subsequent to each quarterly air sampling event. The report (or letter) will include, at a

minimum;:

e Date of event;

e Personnel conducting sampling;

e Description of the activities performed;

e Type of samples collected (e.g., sub-slab vapor, indoor air, outdoor air, etc);

e Copies of all field forms completed (e.g., well sampling logs, chain-of-custody
documentation, etc.);

e Sampling results in comparison to appropriate standards/criteria;

e A figure illustrating sample type and sampling locations;

e Copies of all laboratory data sheets and the required laboratory data deliverables required

for all points sampled (o be submitted electronically in the NYSDEC-identified format);
e Any observations, conclusions, or recommendations; and

e A determination as to whether conditions have changed since the last reporting event.

The Final Engineering Report will provide a tabular and map summary of all initial performance
monitoring and post-remedial sample results collected prior to the issuance of the Certificate of
Completion. Performance data collected after the COC is issued will be reported in the periodic

review report.

54 PERMITS/AUTHORIZATION
Air discharge under the NYSBCP will not require a permit from the NYSDEC. An industrial
process equipment application will be filed with the NYC Department of Environmental

Protection, Bureau of Environmental Compliance.
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