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1.0 INTRODUCTION

URS conducted a soil vapor extraction / air sparge (SVE/SP) pilot study at the former Klink
Cosmo Cleaners Site (Site No. 224121) in Brooklyn, New York, between November 16" and
19™ 2015. This report summarizes the results of the pilot study, and assesses the effectiveness of

SVE/SP as a viable remedial alternative for treating subsurface contaminants.

1.1 Objectives

The objectives of the SVE Pilot Study were to:

e Demonstrate mass reduction of tetrachloroethene (PCE) and trichloroethene (TCE) and

estimate PCE and TCE mass removal rates via semi-quantitative and quantitative means.

o Develop SVE design parameter values including radius of influence (ROIl), intrinsic
permeability (k;), locations and depths of extraction wells, system and extraction flow

rates, and vacuum pressures.
The objectives of the SP Pilot Study were to:

o Develop SP design parameter values, locations and depths of sparge wells, including air

injection flow rates and pressures.
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2.0 PILOT PROGRAM

The pilot study was conducted between November 16™ through 19", 2015, along the south
side of Richardson Street near the intersection of Vandervoort Avenue. Step and constant rate
tests were performed at various vacuum pressures to determine its impact on the formation. The
pilot study generally followed the procedures provided in the New York State Department of
Environmental Protection (NYSDEC) approved SVE/SP Pilot Study Work Plan, dated September
2015 (included in Attachment A as a compact disk). Deviations to the approved plan are

presented in Sections 3.1 and 3.2.

As part of the pilot study, two SVE wells (4-inch diameter), three SP wells (2-inch diameter),
and four pairs of soil vacuum observation wells (OWs, 1-inch diameter) were constructed. The
locations of the pilot study wells are shown on Figure 1. Boring logs and well construction

diagrams for these wells are provided in Attachment A.

A trailer mounted SVE/SP treatment system (Unit 75), rented from ProAct Services
Corporation of Southbury, Connecticut and was used for the pilot study. Components of the

SVE/SP treatment system included:

e SVE - a 15 horsepower (HP) rotary claw blower, capable of 300 actual cubic feet per

minute (acfm) with a maximum vacuum of 23 inches of mercury (Hg)

e SVE vacuum manifold equipped with vacuum and flow indicators, throttling valves,

hoses and cam-lock connectors

e SP -a 15 HP rotary claw blower, capable of 125 standard cubic feet per minute (scfm) at

22 pounds per square inch (psi)

e SP manifold equipped with pressure and flow indicators, throttling valves, hoses and

cam-lock connectors

A vapor-phase carbon adsorption system, installed outside near the treatment unit, was used
to treat collected soil vapors prior to discharge to the atmosphere. The vapor phase system
consisted of two parallel trains of two 200 pound (Ib) 55-gallon drums constructed in series, with
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sampling points. Evoqua Water Technologies of Elizabeth, New Jersey provided the vapor phase

carbon drums.

The treatment unit required a three-phase 230V, 200A electrical service. This was provided
by a commercial 75 kilowatt (kW) trailer-mounted diesel generator rented from a local vendor. A
plan view of the treatment system, equipment specifications, piping and instrumentation diagrams
(P&IDs) for the SVE and SP systems are included in Attachment A.

2.1 SVE Scope of Work

A series of fifteen 30-minute stepped-vacuum tests were to be performed at various pressures
followed by a 2-hour constant-vacuum test at the maximum achievable vacuum pressure. The
stepped-vacuum testing was to be performed on well SVE-1 first, SVE-2 second, and finally,
SVE-1 and SVE-2 simultaneously, until the maximum obtainable vacuum pressure was achieved

(design maximum vacuum was 23 inches Hg).

The constant-rate test was to be performed on wells SVE-1 and SVE-2 simultaneously, at the

maximum achievable vacuum pressure.

Soil vapor samples were to be collected in summa canisters before carbon treatment at the
beginning and end of each stepped and constant flow rate test for laboratory analysis to

quantitatively determine contaminant removal.

The planned sequence for conducting the SVE pilot study is detailed in the SVE/SP Pilot
Study Work Plan. Because of system operating issues and time constraints not all sequences

were performed.

2.2  SP Scope of Work

The SP pilot study was to be conducted following the SVE pilot study. A series of twenty-six
30-minute stepped-flow rate tests were to be performed at various air flow rates followed by a 2-
hour constant-rate test at a single flow rate. Air was to be introduced through SP wells while

SVE-1 and SVE-2 were both operating simultaneously at their maximum achievable vacuums.
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Air sparge was to be initially applied in one SP well at a time. SP-1 was to be applied first,
followed by SP-2, and then SP-3. Air sparge was then to be applied to two wells at a time. Wells
SP-1 and SP-2 were to be applied first, followed by SP-1 and SP-3, and then SP-2 and SP-3.

Finally, air sparge was to be introduced through wells SP-1, SP-2, and SP-3 simultaneously.

Constant-flow rate air sparge testing was to be performed through SP wells SP-1, SP-2, and
SP-3 simultaneously while wells SVE-1 and SVE-2 were simultaneously operating at their

maximum achievable vacuum pressures.

The planned sequence for conducting the SP pilot study is detailed in the SVE/SP Pilot Study
Work Plan. Because of health/safety concerns for employees working in the adjacent building,
time constraints, system operating issues, and unknown radius of influence created by the SVE

system, not all sequences were performed.

2-3
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3.0 PILOT STUDY

URS mobilized to the site on Monday, November 16th, 2015. The treatment unit was set up
on the south side of Richardson Street between monitoring wells DEC-031 and DEC-044D. An
initial start-up and shortened SVE step test was conducted at SVE-2 beginning at 1720 hours to
see how the unit performed. Following set up, step tests were performed by incrementally raising
the vacuum pressure by opening the valve at the vacuum manifold. Data collected during the
pilot study that was used in the calculations is presented in Attachment B — SVE/SP Pilot Study

Calculations.

3.1 SVE Pilot Study Procedures

Field data collected during the pilot study is presented in Table 1 — Pilot Study Field Data
Summary. A total of five SVE step tests (Tests 1, 2, 3, 9, and 10) were performed. Test 1 was
conducted at SVE-1 between 1930 and 2210 on November 16th. The initial test, performed on
SVE-2 at 1720 on November 16th, appears as Test 2 in Table 1.2 - Pilot Study Field Data
Summary. Test 3, performed on SVE-2 on November 16th was conducted between 2225 and
0044 (November 17). Tests 9 and 10, conducted on November 19th, were performed on SVE-1
and SVE-2, respectively.

During these tests, vacuum pressures were increased four times by throttling the valve inside
the treatment system’s vacuum manifold. Vacuum pressure measured inside the treatment unit at
the vacuum extraction manifold that induced a vacuum at the SVE wells ranged between 2 inches
Hg to 7.5 inches Hg (the maximum achievable vacuum) depending on the SVE well location and
combined operation. The maximum vacuum pressure observed at the vacuum extraction
manifold was well under the rated maximum value (23 inches Hg) of the SVE blower; possibly
due to leaking hoses, piping, manifold connections and/or constraints attributed to the

stratigraphy of the formation.

During the SVE tests, four rounds of data were collected at 10 to 12 minute intervals.
Vacuum pressures were monitored and recorded inside the treatment unit at the vacuum
extraction manifold, extraction wells (SVE-1 & SVE-2), observation wells (OW-1, OW-1D, OW-
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2, OW-2D, OW-3, OW-3D, OW-4, & OW-4D), and monitoring wells (DEC-31, DEC-44, &
DEC-141).

The volume of air extracted (standard cubic feet per minute — scfm) was also recorded during
each monitoring interval. A planned step test with SVE-1 and SVE-2 was not performed as the
throttling valve used to bring the vacuum pressure up incrementally could not be adjusted in
small enough increments to balance the system and accurately record vacuum pressures; even

while manipulating the make-up air.

Constant rate tests (Tests 7 and 11) were performed with SVE-1 and SVE-2 under full
vacuum. Data were collected at approximatelyl0-minute intervals only during Test 11. No
incremental gauge readings were collected during Test 7 a purge run prior to initiating SP. Gauge
readings were only collected at the beginning and end of Test 7 for use in the mass removal

estimate.

While conducting the constant rate test on November 18, 2015, vacuum pressures at SVE-1
ranged from 2.5 to 3 inches Hg and from 0.5 to 2 inches Hg in SVE-2. During the constant rate
test performed on November 19, 2015, the vacuum pressures in SVE-1 ranged from 1.25 to 1.5
inches Hg and from 2.5 to 2.75 inches Hg in SVE-2.

Summa canisters were collected near the beginning and end of each test, shipped to Pace
Analytical Services, Inc. of Melville, NY, and analyzed for volatile organic compounds (VOCs)
following USEPA Method TO-15.

Analytical data collected during the pilot study are presented in Table 2 — Soil Vapor
Extraction Pilot Test Analytical Data. Semi-quantitative measurements of VOCs in the extracted
soil gas were also made periodically with a photoionization detector (PID) and flame ionization
detector (FID). PID/FID readings are provided on Table 1 — Pilot Study Field Data Summary.

3.2 SP Pilot Study Procedures

Three air sparge step-tests (Tests 4, 5 and 6) were performed on November 17th. Step tests
were performed with SP-2 (Test 4) and SP-3 (Test 5) online separately and then SP-2 and SP-3

together (Test 6). At the time of the SP study, the capture zone (radius of influence) provided by
3-2
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operating SVE-1 and SVE-2 at their maximum capacity was unknown. As such, SP-1 was not
brought online due to its proximity to the source area (northeast corner of the warehouse
building) and health/safety concerns regarding potential fugitive PCE and TCE vapors entering

the adjacent warehouse building affecting workers.

During the step tests, the air flow rates (scfm) were to be increased incrementally by 25 scfm
every 30 minutes by opening the valve inside the treatment system’s air supply manifold until the
maximum flow rate produced by the compressor (125 scfm at 22 psi) was achieved. Four rounds
of data were to be collected at each interval. As such, flow rates were to range between 25 and
125 scfm during each interval for each of the step tests. However, the air sparge compressor

could not be adjusted to achieve the planned sequences.

The step test with SP-2 and SP-3 (Test 4 and Test 5) operating separately was not performed
as the throttling valve used to increase the air flow could not be adjusted in small enough
increments to balance the system and accurately record flow rate; even while manipulating the

make-up air. As such, Tests 4 and 5 were conducted using approximately the same air flow rate.

The step test using both SP-2 and SP-3 (Test 6) was somewhat successful as the air flow rate
was able to be raised evenly in increments of 5 to 10 scfm. However, pressure readings in the SP
wells did not provide sufficient data for use in the calculations. It is unlikely that steady-state
conditions were achieved during the pilot study.

The constant rate test was performed on November 18th with SP-2 and SP-3 (Test 8)
operating together. Data was collected at approximately 10 minute intervals.

Summa canisters were collected near the beginning and end of each test, shipped to Pace
Analytical Services, Inc. of Melville, NY, and analyzed for volatile organic compounds (VOCs)
following USEPA Method TO-15.

Semi-quantitative measurements of VOCs in the extracted soil gas were also made periodically
with a PID and FID. PID/FID readings are provided on Table 1.
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4.0 CALCULATIONS
Calculations were performed to determine the following parameters:
e Mass reduction of PCE and TCE
e PCE and TCE mass removal rates
e ROl created by the SVE system
e Intrinsic permeability
e SVE well extraction rates
e SVE well vacuum pressures

e SPinjection flow rates

SP injection pressures

Each parameter is discussed in further detail in the paragraphs below. The data, rationale,
and references used to calculate mass removal rates, ROI, k;, flow rates and pressures are

presented in Attachment B.

4.1 Mass Reduction

The mass of VOCs removed during the Pilot Study was calculated quantitatively based on the
concentration of VOCs detected at the beginning and end of each test (Table 2), the average flow

rate (Table 1), and operating duration recorded during each of the 11 tests (Table 1).

Table 3 — Estimate of Mass Removed during the Pilot Test provides a summary of the data
and calculation used to determine the volume of VOCs removed during each of the 11 tests. The
total mass removed over the 1476 minutes the treatment unit was operated was 5.13 pounds. The
rate of removal = (5.13 Ib / 1476 mins) x (60 min/hr) = 0.21 Ib/hr, or 5 Ib/day.
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The percentage of PCE and TCE existing in the average total VOC concentration was
calculated for each of the 11 tests and used to determine their mass reduction and mass removal
rates. The mass of PCE removed during the pilot study was 5.1 Ibs and the mass of TCE

removed was 0.017 Ibs.

The rate of removal was 4.95 pound/day (or 0.21 Ib/hour) for PCE and 0.016 Ib/day (or 6.8 x
10™ Ib/hour) for TCE. Removal rates are anticipated to decrease over time as contaminant mass

is reduced.

Removal rates for VOCs increased approximately 5.9% when the SP system was online as

shown on Table 3.

4.2 Radius of Influence (ROI)

The ROI is the furthest distance from the extraction well that soil and soil gas can be
successfully treated by SVE. It is determined by placing a vacuum on the extraction well and
measuring the vacuum that is achieved in nearby monitoring points, and then extrapolating the
distance to a point where there is a slight vacuum. For the purposes of the calculation (Table 4 in
Attachment B), the pressure at the farthest ROI distance was set at 1% of the vacuum pressure

measured in the operating SVE wells.

Average ROIs, using SVE-1 as the extraction well, range between 31.3 ft to 31.9 ft. The
average ROI induced by SVE-1 is approximately 32 ft. Average ROIs, using SVE-2 as the
extraction well, range between 37.3 ft to 38.9 ft. The average ROI induced by SVE-2 is
approximately 38 ft.

The vacuum contours shown on Figure 2 in Attachment B (SVE-1 operating at 45 inches
H,0) indicate that the ROI extends approximately 64 feet to the west and at least 26 feet to the
east with a vacuum pressure of 0.75 inches H,O at the fringe of the ROI. Figure 3 in Attachment
B (SVE-2 operating at 39.5 inches H,0) indicates that the ROI extends approximately 39 feet to
the west and 66 feet to the east with a vacuum pressure of 1 inches H,O at the fringe of the ROI.
If the contours were extrapolated to reflect the 1% SVE well vacuum pressures used in the

calculations the line would significantly extend the ROI in both cases.
4-2
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A graphical estimate was developed in an attempt to predict the limits of the ROI based on
gauge readings and distances from the SVE wells. The shaded data presented on Tables 1.9 and
1.10 was used to graphically determine the ROI created by SVE-1 and SVE-2, respectively.
Vacuum gauge readings (inches H,O — y axis) collected from the vacuum pressure monitoring
wells (SVE, OW, and DEC wells) were plotted on a semi-log graph with the distance from the
extraction well to the monitoring wells (x-axis). Graphically, the ROI is the intersection of the
regressed vacuum distribution line, plotted exponentially, and the distance where the vacuum
approaches atmospheric conditions. A horizontal line that reflects 1% of the vacuum observed in
the extraction well was selected as the point where the vacuum in the formation approaches
atmospheric conditions. As shown on the graphs the ROI created by SVE-1 (Figure 2) ranges
between 65 and 75 feet and the ROI created by SVE-2 (Figure 3) ranges between 90 and 143 feet.

Based on the vacuum gauge pressure contours presented on Figures 2 and 3 in Attachment B,
the calculated values shown in Table 4 in Attachment B, and graphs presented on Figures 2 and 3,

URS believes that the ROI developed while operating the SVE system was at least 40 feet.

4.3 Intrinsic Permeability (k;)

The intrinsic permeability is the measurement for the ability of fluids (groundwater and air)
to pass through soils, and is typically used as an indicator to determine the effectiveness of SVE.
Intrinsic permeability is a function of soil properties only, whereas hydraulic conductivity is a
function of both soil and fluid properties. Using the hydraulic conductivity values provided in the
Remedial Investigation Phase Il Report, and as shown in Attachment B, k; was calculated to be
5.55 x10°® cm?®. This corresponds to the permeability expected for fill, sand, gravel, and a sandy
silt layer observed in the formation above the water table and corresponds to an environment that

would be conducive to SVE remediation.
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5.0 CONCLUSIONS AND RECOMMENDATIONS
5.1 Conclusions

Based on the location of the contaminant source, the nature and extent of contamination, and
results of the pilot study, SVE is the preferred remedial technology for source contaminant
reduction and URS recommends that it should be evaluated further in combination with other

technologies, as part of a feasibility study prepared for this site.

5.2 Recommendations

5.2.1 Conceptual Design Layout for Source Perimeter Treatment

Figure 4 provides a conceptual design layout of SVE and SP wells for treating the
contaminant source along the perimeter of the warehouse building. The following paragraphs and
Attachment B provide the basis, assumptions, calculations and references used to develop the

conceptual design.

5.2.2 Recommended Locations and Depths of Extraction Wells

Based on an ROI of 40 feet, four additional extraction wells will be installed on the sidewalk
adjacent to the former Klink Cosmo building to remediate the source area. One of the additional
extraction wells will be installed near the intersection of Richardson Street and Vandervoort
Avenue, two additional extraction wells will be installed south of the intersection approximately
40 feet away from each other, and the remaining additional extraction well will be installed on
Richardson Street between a SVE-1 and SVE-2, drilled on an approximately 15-degree angle to
extend beneath the warehouse building (extending approximately 20 feet from the building

perimeter). Figure 4 provides the locations of the existing and proposed extraction wells.

The screened interval of the new extraction wells will be increased from 10 to 15 feet as

discussed in Attachment B.

5-1
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5.2.3 Extraction Well Flow Rates

The total treatment area encompassed by the six SVE wells will total approximately 19,175
ft? (see Figure 4). Groundwater exists approximately 32 feet below grade. As such the treatment
volume is 613,600 cubic feet (ft°). At a soil porosity of 0.24 and extracting at least two pore

volumes per day the vacuum extraction rate is 213 ft¥ minute.

Assuming that the subsurface conditions are relatively homogenous, each SVE well will be
designed to have an extraction flow rate of approximately 35 scfm. At 35 scfm per well, the total

extraction rate would be 210 scfm.

5.2.4 Determination of Extraction Well Vacuum

The intrinsic permeability of 5.55x10® cm?® was used to determine the vacuum pressure at the
SVE wells. As shown in Table 5 (Attachment B), the vacuum in the extraction wells should be at
least 50.2 inches H,0.

5.2.5 Air Sparge Flow Rate

As described in Attachment B, the SP system should consist of eight 2-inch diameter wells
spaced between 15 to 20 feet. A 3 foot screen length should be used for design of the additional

sparge wells since subsurface conditions are relatively uniform in the treatment zone.

Assuming a one pore exchange rate and an SVE extraction rate equal to two times the

sparging injection rate, the air sparging flow rate is 100 ft*/ minute.

Operation of the air sparge system can vary from having all eight wells online or pulsing the
system with a few wells online at one time. With all eight wells online, the air sparging rate per

well would be 12.5 ft¥/ minute

5.2.6  Sparging Air Pressure

The data shows that the contamination was detected approximately 40 below ground surface
(bgs) in wells the shallow aquifer to a maximum of approximately 80 feet bgs the deep aquifer.
The air sparging pressure should be maintained between the minimum pressure necessary to

5-2
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induce flow and the pressure at which fracturing occurs. Because contaminants exist in both the

shallow and deep aquifers beneath the site, air should be injected in two different zones.

As shown in Attachment B, an acceptable pressure range for the shallow aquifer is 5.4 to 32.8
psig. Injection pressures in the deep aquifer range between 22.6 and 62.0 psig. This exceeds the

acceptable pressure range provided in the reference documents.

If the well screen is placed at 75 feet bgs, at the midpoint of DEC-031D, Py, would be 18.3
psig and Pgaciure Would be 54.8 psig. The range of P, for treating the shallow and deep aquifer is
5.4 to 18.3 psi (top of screen for deep aquifer set at 75 feet bgs). This is in the range of
acceptable values for air sparge pressure. Actual operation of the air sparge system would
warrant treatment of the shallow and deep aquifer to be conducted separately due to the fracture

pressure when treating the shallow aquifer.

5-3
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Klink Cosmo - Soil Vapor Extraction Pilot Test
Table 1.1-PILOT STUDY FIELD DATA SUMMARY

Well: SVE-1 Stepped Rate Test

Date: 11/16/2015

Personnel: MG, JL Test 1
Time Flow Rates Vacuums / Pressures PID Readings Temperature

Manifold Ambient
To At Manifold AS-2 AS-2 Before After Air
Extraction Extraction | To Well At At At At At At At At At At At At Carbon Carbon At Before
Well SVE-1 | Well SVE-1| SVE-1 OW-1 | OW-1D | OW-4 | OW-4D | OW-3 | OW-3D | OW-2 | OW-2D | DEC-44 | DEC-141 | DEC-31 | SVE-2 PID/FID (PID/FID) | SVE-1 | Carbon

Units (scfm) (in Hg) (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) (ppm) (ppm) (°F) (°F)
1930 58 -2 -2 0 0 0 0 -0.2 0 0 0 0 0 0 -0.2 >1000 1 60 55
1940 58 -2.5 -2 0 0 0 -0.2 -0.2 -0.5 0 0 -0.2 0 0 -0.2 60 55
1950 59 -2.5 -2 0 0 0 -0.2 -0.2 0 0 -0.2 -0.2 0 0 0 60 55
2000 59 -2.5 -2 0 0 0 -0.2 -0.2 -0.2 0 -0.2 0 0 0 0 60 55
2010 60 -2 -2 0 0 0 -0.2 -0.2 -0.2 0 0 -0.2 0 0 -0.2 60 55
2012 60 -3 -4 0 0 0 -0.25 0 0 0 0 0 0 0 0 60 55
2022 60 -3 -4 0 0 0 0 -0.2 0 0 -0.2 0 0 0 -0.2 60 55
2032 60 -3 -4 0 0 0 -0.2 0 0 0 -0.25 0 0 0 -0.2 60 55
2042 60 -3.5 -4 0 0 0 -0.2 -0.2 0 0 0 0 0 0 0 60 55
2044 60 -4 -6 0 0 0 -0.25 0 0 0 -0.2 0 0 0 0 60 55
2054 62 -4 -6 0 0 0 -0.2 0 0 0 -0.2 0 0 0 0 60 55
2104 61 -4 -6 0 0 0 -0.2 -0.2 0 -0.2 0 0 0 0 0 60 55
2114 60 -4 -6 0 0 0 -0.2 -0.2 0 0 0 0 0 0 0 60 55
2116 60 -4.5 -7.5 0 0 0 -0.2 -0.2 0 0 -0.2 0 0 0 0 60 55
2126 61 -4.5 -7.5 0 0 0 -0.2 0 0 0 -0.2 0 0 0 0 55
2136 61 -4 -7.5 0 0 0 0 -0.2 0 0 -0.2 0 0 0 0 55
2210 60 -4.5 -7 0 0 0 0 0 0 0 -0.2 0 0 0 0 55

N Lost Power

Run Time
(min)
160

Average 60
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Klink Cosmo - Soil Vapor Extraction Pilot Test
Tables 1.2 & 1.3-PILOT STUDY FIELD DATA SUMMARY

Test 2
Time Flow Rates Vacuums / Pressures PID Readings Temperature
Ambient
Manifold To At Manifold AS-2 AS-2 Before After Air
Extraction | Extraction | to Well At At At At At At At At At At At At Carbon Carbon At Before
Well SVE-2 | Well SVE-2| SVE-2 Ow-1 [ OW-1D | Ow-4 | OW-4D | OW-3 | OW-3D | OW-2 | OW-2D | DEC-44 | DEC-141 | DEC-31 | SVE-1 PID/FID | (PID/FID) | SVE-2 | Carbon
Units (scfm) (in Hg) (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) (ppm) (ppm) (°F) (°F)
1720 33 -2 -2.5 0 0 0 -0.2 -0.2 0 0 0 0 0 0 0 52 50
1749 38 -3.5 -2 0 0 0 -0.2 -1.5 0 0 0 0 0 0 0 723 60 50
1815 70 -0.4 -2 0 0 0 -0.2 -2 0 0 0 0 0 0 0 60 50
1826 70 -0.3 -2 0 0 0 -0.2 -2 0 0 0 0 0 0 -0.2 >1000 2/ 60 50
1835 75 -0.4 -3 0 0 0 -0.2 -2 0 0 0 0 0 0 -0.2 60 50
1844 75 -0.3 -4.5 0 0 0 -0.2 -2.5 0 0 0 0 0 0 -0.2 60 50
Run Time
(min)
84
Average 60
Test 3
RESTART SYSTEM FOR SVE -2 STEP TEST
2225 70 -2 -1.5 0 0 0 -0.2 -0.2 0 -0.2 0 0 0 0 0 50
2235 70 -2 -15 0 0 0 -0.25 0 0 0 0 0 0 0 0
2245 70 0 -1.5 0 0 0 -0.25 -0.2 0 -0.2 0 0 0 0 0
2255 70 -0.2 -15 0 0 0 -0.2 0 0 -0.2 -0.2 0 0 0 -0.2
2300 68 -0.2 -2.5 0 0 0 -0.2 0 0 0 -0.2 0 0 0 -0.2
2310 70 -0.2 -2.5 0 0 0 0 0 0 0 0 0 0 0 0
2320 70 0 -2.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2330 70 -0.2 -2.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2335 71 -0.2 -3.5 0 0 0 0 0 0 0 0 0 0 0 0
2345 70 0 -3.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2355 70 0 -3.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2405 70 0 -3.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2410 70 -0.2 -4.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2420 69 -0.2 -4.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2430 -0.2 -4.5 0 0 0 -0.2 -0.2 0 0 0 0 0 0 0
2444 69 -0.2 -4.5 0 0 0 -0.2 -0.2 0 0 0 0 0 0 0
Run Time
(min)
139
Average 70
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Klink Cosmo - Soil Vapor Extraction Pilot Test
Table 1.4-PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Air Sparge Pilot Test

NOTES: SVE-2 on @ Max Throttle 1019 reset 1131 shutdown
Well: SP-2 Stepped Rate Test 0945 shutdown 1031 shutdown and reset 1136 shutdown
Date: 11/17/2015 0952 reset 1037 shutdown 1221 shutdown
Personnel: MG, JL 1014 shutdown 1038 reset 1237 stop
Test 4
Time Flow Rates Vacuums / Pressures Temperature
Manifold
Manifold Manifold To Manifold AS-2 AS-2 Before After Ambient
To To Air Sparge At Well To At At At At At At At At At At At At Carbon Carbon At At Before
SP-2 Well SVE-2 SP-2 SVE-2 AS-2 SVE-2 OW-1 [ OW-1D | OW-2 | OW-2D [ OW-3 | OW-3D | OW-4 | OW-4D | DEC-44| SVE-1 DEC-31 | DEC-141 PID/FID (PID/FID)| SVE-1 | SVE-2 | Carbon
Units (scfm) (scfm) (psi) (in Hg) (psi) (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) [ (inHg) | (inHg) | (in Hg) (in Hg) (in Hg) (ppm) (ppm) (°F) (°F) (°F)
930 20 63 135 -2.5 0.5 -2.7 0 0 -2 -0.5 -1 0 0 -2 -1 -1 0 0 >15000/- 0 45 45 55
956 24 60 125 -0.5 0 -3.5 0 0 -1 0 -1 -0.5 -0.5 -15 -0.75 -0.75 0 0 >15000/- 0 45 45 55
1005 26 60 12 -2.5 0 -4 0 0 -1 0 -1 0 -0.5 -15 -0.5 -0.75 0 0 >15000/- 0 45 45 55
1015 21 60 115 -2.5 0.5 -4 0 0 -1 0 -1 0 -0.5 -2 -0.75 -1 0 0 >15000/- 0 45 45 55
1027 40 60 145 -2.5 0 -4 0 0 -1 0 -0.5 0 -0.5 -2 -1 -1 0 0 >15000/- 0 45 45 55
1035 40 60 11 -2.5 -4.5 0 0 -0.75 0 [SP-2 PVC/FERNCO slipped off -0.5 0 1040 glued new 45 45 55
1123 40 61 175 -2.5 0 -4 0 0 -1 -0.5 -1 -1 -0.5 -15 -1 -15 0 0 -/315 0 45 47 55
1132 43 60 17 -2.5 0 -4 NA NA -1 -0.5 -1 -1 -0.5 -15 -0.5 -15 NA -0.5 NA NA 45 46 55
1139 40 60 19 -2.5 0 -4 0 0 -1 -0.5 -1 -1 -0.5 -15 -1 -1 0 0 >15000/574 0 45 46 55
1215 70 60 26.5 -2.5 0 -4 0 0 -0.75 0 -1 -1 -0.5 -1.75 -0.75 -1 0 0 -/680 0 45 46 55
1234 80 60 23.5 -2.5 0 -4 NA NA -0.75 0 -15 -1 -0.5 -1.75 -0.5 -1 NA 0 >15000/650 0 45 46 55
1237 Stopped System
Run Time
(min)
187
Average 40 60
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Klink Cosmo - Soil Vapor Extraction Pilot Test
Table 1.5-PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Air Sparge Pilot Test

NOTES: Compressor shut off @ > 40 scfm - Max limit of formation Shut down @ 4:03 pm for installation of sample tap

Well: SP-3 Stepped Rate Test Tried increasing flow but motor repeatedly cut out Restart at 4:15 pm

Date: 11/17/2015 Per final sample w/summa can at 540pm Shut down @ 5:45 pm

Personnel MG, JL 21 psi @ SP-3 manifold during sample Retool for SP-2 & SP-3

Test5
Time Flow Rates Vacuums / Pressures Temperature
Trains A & B TrainsA&B
Manifold | Manifold Manifold Manifold AS-2 AS-2 Before After Ambient
To To At To At Back To At At At At At At At At At At At At At Carbon Carbon At At Before
SP-3 SVE-2 SP-2 SP-3 SP-3 Gauge SVE-2 SVE-2 | OW-1 |[OW-1D| OW-2 [ OW-2D| OW-3 | OW-3D| OW-4 | OW-4D |DEC-44( SVE-1 | DEC-31 [DEC-141 PID/FID (PID/FID) SVE-1 | SVE-2 | Carbon

Units (scfm) (scfm) (psi) (psi) (psi) (psi) (in Hg) (Hg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (in Hg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (in Hg) (ppm) (°F) (°F) (°F)
1532 16 60 0.5 15 3 -4 -2.5 0 -0.5 -1 0 -1 -0.5 -0.5 -1.75 -1 -0.5 -0.25 0 890 50 800 540 48 49 45
1542 18 60 0 16 3 -4 -2.5 0 -0.75 -15 0 -1 0 -0.25 -1.75 -1 -1 -0.25 0 NA NA NA 0 48 49 45
1550 18 60 0 15 3 -4.5 -2.5 0 -0.5 -1 0 -15 0 0 -1.75 -15 -0.5 -0.25 0 NA NA NA 0 48 49 45
1555 18 60 0 14.5 3 -4.5 -2.75 0 -0.5 -1 0 -1 -0.25 -0.25 -1.75 -15 -0.75 -0.25 -0.25 805 685 850 0 48 49 45
1603 |System shut down due to high pressure
1615 30 61 0 24 2.5 -4.5 -2.5 0 -0.5 -15 0 -1 -0.25 -0.25 -2 -15 -15 -0.25 0 490 490 0 0 48 49 45
1625 30 61 0 16 2.6 18.5 -4.5 -2.5 0 -0.5 -15 0 -1 -0.5 -0.25 -1.75 -15 -1 -0.5 0 470 320 0 0 48 49 45
1639 30 62 0 15 2.6 20 -5 -2.5 0 -0.5 -15 -0.5 -15 -0.25 0 -2 -15 -1 -0.5 0 480 415 0 0 48 49 45
1645 30 61 0 14.5 2.6 215 -5 -2.5 0 -0.5 -15 -0.5 -15 -0.25 0 -2 -15 -1 -0.5 0 480 1700 0 0 49 49 45
1650 40 60 0 18.5 2.6 22 -5 -2.5 0 -0.5 -15 -0.5 -15 -0.25 0 -2 -15 -1.25 -0.5 0 420 1900 0 0 48 48 45
1657 41 61 18 2.6 22 -5 -2.5 0 -0.5 -15 -0.5 -15 -0.25 0 -2 -15 -1 -0.5 -0.25 620 740 0 0 48 48 45
1703 40 61 0 17 3 22 -5 -2.5 0 -0.25 -15 -0.5 -15 -0.25 0 -15 -15 -1 -0.5 0 470 610 0 0 48 48 45
1709 40 61 0 17 3 22 -5 -2.5 0 -0.25 | -1.25 -0.5 -1 -0.25 0 -1.5 -1 -1 -0.5 0 680 720 0 0 47 49 45
1730 40 System shut down due to high pressure
1740 21 Restarted system to collect sample
1745 21 Collected sample & shutdown system

Average 29 61
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Klink Cosmo - Soil Vapor Extraction Pilot Test
Table 1.6 - PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Air Sparge Pilot Test

NOTES: Summa collected at 2020

Well: SP-2 & SP-3 SVE on max throttle

Date: 11/17/2015

Personnel: David Coulter, Mike Gutman, John Lysiak

Test6
Time Flow Rates Vacuums / Pressures PID Readings Temperature
Manifold Manifold Manifold Outside At
To To To Manifold Air Sparge At AS-2 AS-2 Before After Ambient
SP Wells SVE-2 SP Wells To Well Wells Back Well At At At At At At At At At At At At Carbon Carbon At At Before
(scfm) (scfm) (psi) SVE-2 (psi) Gauge SVE-2 OWwW-1 | OW-1D| OW-2 [ OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44( SVE-1 DEC-31 | DEC-141 PID/FID (PID/FID)| SVE-1 | SVE-2 Carbon

Units SP-2  |SP-3 SP-2 SP-3 | (inHg) | SP-2 SP-3 (psi) (Hg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) (ppm) (ppm) (°F) (°F) (°F)
1800 10 10 62 8.9 14 -4.5 0.5 2.5 14 -2.25 0 0 -1 -0.5 -0.5 0 -0.5 -1 -0.5 -1 -0.5 0 620 480 0 45 48 45
1819 10 10 61 9.5 12.5 -4.5 0.5 3 14 -2.25 0 0 -15 0 -0.5 0 -0.5 -1.5 -0.5 -1 -0.5 0 720 560 0 45 47 45
1830 10 10 61 9 115 -5 1 3 135 -2.25 0 0 -15 0 -0.5 0 -0.5 -2 -0.5 -0.5 -0.5 0 710 0 45 48 45
1837 10 10 63 9 11 -5 0.5 3 135 -2.25 0 0 0 -0.5 -0.5 0 -0.5 -1 -0.5 -0.5 -0.5 0 710 530 0 45 48 45
1845 15 15 62 9 12 -5 0.5 3 16 -2.5 0 0 0 -0.5 -0.5 0 -0.5 -1 -0.5 -0.5 -0.5 0 740 516 0 45 48 45
1853 15 15 63 9 11.5 -5 0.5 3 16 -2.25 0 0 0 -0.5 -0.75 0 -0.5 -1 -0.5 -0.5 -0.5 0 800 680 0 45 48 44
1902 15 15 63 8.5 11.5 -5 0.5 3 16 -2.25 0 0 0 -0.5 -0.75 0 -0.5 -1 -0.5 -0.5 -0.5 0 720 590 0 45 50 44
1906 15 15 62 8.5 11 -5 0.5 3 16 -2.25 0 0 -0.25 -0.5 -0.5 0 -0.5 -1.5 -0.5 -0.5 -0.5 0 840 700 0 45 49 44
1915 20 20 62 9 12.5 -5 0.5 3 17 -2.25 0 0 -0.25 -0.5 -0.5 0 0 -15 -0.5 -0.5 -0.5 0 780 725 0 45 49 45
1921 20 20 63 8.5 12 -5 0.5 3 17 -2.25 0 0 -0.25 -0.5 -0.5 0 -0.5 -1.5 -0.5 -1 -0.5 0 820 780 0 45 49 45
1928 20 20 62 8.5 11.5 -5 0.5 3 17 -2.5 0 0 -0.5 -0.5 -0.5 0 -0.5 -15 -0.5 -1 -0.5 0 850 748 0 45 48 44
1934 20 20 63 8.5 11.5 -5 0.5 3 17 -2.5 0 0 -0.5 -0.5 -0.5 0 -0.5 -1.75 | -0.75 -1 -0.5 0 840 730 0 45 49 41
1940 25 25 63 8.5 12.5 -5 0.5 3 18 -2.5 0 0 -0.5 -0.5 -0.5 0 -0.5 -15 -0.75 -1 -0.5 0 770 620 0 45 48 44
1945 25 25 62 8.5 12.5 -5 0.5 3 18 -2.75 0 0 -0.5 -0.5 -1 0 -0.5 -1.5 -0.5 -1 -0.5 0 700 570 0 45 48 43
1950 25 25 63 8.5 12.5 -5 0.5 3 18 -3 0 0 -0.5 0 -1 0 -0.5 -15 -0.5 -1 -0.5 -0.25 750 530 0 45 a7 43
1954 25 25 62 8 12.5 -5 0.5 3 18 -3 0 0 -0.5 0 -1 0 -0.5 -1.5 -0.5 -1 -0.5 -0.25 740 530 0 45 47 43
2003 35 35 62 9.5 15 -4.5 0.5 3 20.75 -3 0 0 -0.5 -0.5 -0.5 0 -0.5 -15 -0.5 -1 -0.5 -0.25 800 590 0 45 48 43
2008 35 35 62 9.5 15 -4.5 0.5 3.5 20.6 -3 0 0 -0.5 0 -0.5 0 -0.5 -1.5 -0.5 -1 -0.5 -0.25 850 640 0 45 48 43
2014 35 35 63 9 155 -4.5 0.5 3.5 20.6 -3 0 -0.5 -0.5 0 -0.5 0 -0.5 -15 -0.5 -1 -0.5 -0.1 850 640 0 45 48 43
2019 35 35 62 9 145 -4.5 0.5 3.5 20.6 -3 0 -0.5 -0.5 -0.25 | -0.75 -0.1 -0.5 -1.5 -0.5 -1 -0.5 -0.1 45 48 43

Run Time (Min)
139

Average 21 21 62.3

J:\Projects\11176390\WORD\DRAFT\Klink Cosmo Pilot Test\Klink Cosmo Pilot Report\Final Report March 2016 Files\Pilot Rpt Table 1 Results & Mass Removal calc.xlsx

Test6



Klink Cosmo - Soil Vapor Extraction Pilot Test

Tables 1.7 & 1.8 - PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Soil Vapor Extraction Pilot Test

NOTES: Gauge calibration not low enough

Well: SVE-1 & SVE-2 Constant Rate Test Max Vac 0 w/ both SVE 1 &2 at Max Flow

Date: 11/18/2015 6:54 Purging SVE-1 and SVE-2

Personnel: MG, JL Purge duration at Max Flow = 2010-1854 = 76 Minutes (Test 7)

Tests 7 & 8
Time Flow Rates / Pressures Vacuums / Pressures PID Readings Temperature
Manifold Manifold At Manifold to| Manifold to At AS-2 AS-2 Before After
To To Extraction Well Well Well At At At At At At At At At At At At At Carbon Carbon At At Ambient
SP-1 SP-2 Well SVE-1 SVE-1 SVE-2 SVE-2 AS-3 AS-2 Oow-1 [ OW-1D | OW-2 Oow-2D OW-3 OW-3D ow-4 OW-4D | DEC-44 | DEC-31 | DEC-141 PID/FID (PID/FID) SVE-1 | SVE-2

Units (scfm) (psi) (scfm) (psi) (in Hg) (scfm) (scfm) (in Hg) (psi) (psi) (inHg) | (inHg) | (inHg) (in Hg) (in Hg) (in Hg) (in Hg) (in Hg) (inHg) | (inHg) (in Hg) (ppm) (ppm) (°F) (°F) (°F)
2010 27 28 -25 70 61 -0.5 0 0 0 -0.5 -0.5 -0.25 -0.5 -0.25 -0.5 -1.75 -0.5 -05 0 490 350 57 60 57
2044 35 11 35 8 -25 70 60 -0.5 0 0 -0.25 0 -0.5 0 -0.5 -0.5 0 -2 -0.5 -0.5 0 900 1014 58 60 59
2054 35 11 35 8 -3 69 60 -2 0 0 -0.5 0.25 -0.5 0 -0.25 0 -0.5 -1 -0.5 -0.5 -1.5 900 1013 60 60 60
2104 36 105 35 7 -3 70 61 -2 0 0 -0.5 0.5 0.5 -0.25 -0.5 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 1140 960 60 60 60
2114 36 105 35 8 -3 70 61 -2 0 0 -0.5 0 -0.5 -0.25 -0.5 -0.25 0 -2 -0.5 -0.5 -2.5 60 60 60
2124 36 105 35 8 -3 69 61 -2 0 0 0 0.25 -0.25 0 -0.25 0 -0.25 -1.5 -0.25 -0.5 -2.5 1015 900 60 60 60
2134 36 105 35 8 -3 70 61 -2 0 0 -0.5 0.25 -0.5 -0.25 -0.25 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 900 800 60 60 60
2144 37 105 35 7.5 -2.75 69 61 -2 0 0 -0.5 0 -0.25 -0.25 -0.5 -0.25 -0.25 -2 -0.5 -0.5 -2.5 800 1300 60 60 60
2154 36 105 35 7.5 -2.75 70 60 -2 0 0 -0.25 0 -0.25 -0.25 -0.5 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 890 1500 60 60 60
2204 37 105 35 8 -3 70 61 -2 0 0 -0.25 0 -0.5 -0.25 -0.5 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 890 940 60 60 60
2214 37 105 35 7.5 -2.75 70 61 -2 0 0 0 0 -0.5 -0.25 -0.5 -0.25 -0.5 -1.75 -0.5 -0.5 -1.5 880 1480 60 60 60
2224 37 105 34 7.5 -25 69 60 -2 0 0 0 0 -0.25 -0.25 -0.25 -0.25 -0.25 -1.75 -0.5 -0.5 -1.5 870 1100 60 60 60
2234 37 105 35 7.5 -2.75 67 61 -2 0 0 0 0 -0.25 -0.25 -0.25 -0.25 -0.75 -1.75 -0.5 -0.5 -1.5 950 1450 61 60 60
2244 45 12 45 9 70 61

Run Time
(min)
154

Average 36 35 70 61
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Klink Cosmo - Soil Vapor Extraction Pilot Test
Table 1.9-PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Soil Vapor Extraction Pilot Test

NOTES: Collected summa @ 1033

Well: SVE-1 Stepped Rate Test

Date: 11/19/2015

Personnel: DC, MG, JL, GK Test9
Time Flow Rates Vacuums / Pressures PID Readings Temperature

Manifold
To At Manifold AS-2 AS-2 Before After
Extraction Extraction | to Well At At At At At At At At At At At At Carbon Carbon | Before After | Ambient
Well SVE-1 | Well SVE-1 SVE-1 Ow-1 | OW-1Db | OwW-4 [ OW-4D | OW-3 | OW-3D | OW-2 | OW-2D | DEC-44 | DEC-141 DEC-31 SVE-2 SP-2 SP-3 PID/FID (PID/FID)| Carbon | Carbon | Carbon
Units (scfm) (in H,0) (inHg) | (inHg) | (in H,0) | (in HO) | (in H,0) | (in H,0)| (in H,O) | (in Hg) | (in H,0)| (inHg) | (inHg) | (in Hg/ H,0) | (in H,0) (Hg) (Hg) (ppm) (ppm) (°F) (°F) (°F)
1007 67 -8 -15 0 -1 0 -0.5 0 0 -0.25 -1.5 0 -1 0 0 0 0 65 64 64
1017 66 -30.5 -1.5 0 -1.5 0 -0.75 -0.5 -0.5 -0.25 -2 0 -1.25 |0 -0.5 0 0 65 64 64
1027 67 -30.5 -1.5 0 -1.5 0 -0.75 -0.5 -0.5 -0.25 -2 0 -1.5 |0 -0.5 0 0 890 634 0 65 64 64
1037 66 -30.5 -1.5 0 -1.5 0 -0.8 -0.5 -0.5 -0.25 -5 -0.25 -1.5 |0 -1 0 0 1150 940 0 65 64 64
1047 68 -35 -3 0 -2 0 -1 -0.5 -0.75 -0.1 -2.2 0 -1.6 |0 -0.6 0 0 1080 1213 0 65 65 64
1057 68 -34 -3 0 -1.75 0 -1 -0.5 -0.8 -0.1 -2.1 0 -15 |0 -1.5| -0.6 0 0 1020 1213 0 70 65 64
1107 67 -33.5 -3 -0.1 -2 0 -1.5 -0.5 -0.8 0 -2.2 0 -1.5 |0 -1.5| -1.6 0 0 1100 1410 70 65 65
EVERYTHING FORWARD IS IN INCHES H,0
(scfm) (in H,0) (inHg) | (inH,0) | (in H,O) [ (in H,0) | (in H,O) | (in H,0)| (in H,0O) | (in H,O) | (in H,O) | (in H,O)| (in H,0) (in H,O) (in H,0O) | (inH,O) | (in H,O)
1117 68 -32 -3 -1.5 -2 -1 -1 -0.8 -0.5 -2.1 -2.2 -0.5 -1.5 -1.6 -0.6 0 0 1170 1300 70 66 65
1127 69 -39.5 -4.5 -1.6 -2.1 -1.1 -1.6 -0.5 -0.8 -2.25 -2.3 -0.5 -1.5 -1.6 -0.75 0 0 1110 1320 69 66 64
1137 69 -39.5 -4.5 -1.75 -2.2 -1.1 -1.1 -0.6 -1 -2.4 -2.25 | -0.75 -1.5 -1.75 -0.75 0 0 1100 1320 69 65 63
1147 68 -39.5 -4.5 -1.6 -2.1 -1 -1.1 -0.6 -0.9 -2.3 -2.5 -0.7 -1.6 -1.6 -0.75 0 0 1100 1370 69 65 63
1157 68 -39.5 -4.5 -1.6 -2.1 -1.2 -1 -0.6 -0.9 -2.4 -2.4 -0.7 -1.5 -1.6 -0.75 0 0 1180 1420 69 66 63
1202 69 -45 -6.25 -1.8 -2.5 -14 -1.3 -0.7 -1 -2.5 -2.5 -0.75 -1.6 -1.75 -0.75 0 0 1220 1470
1212 69 -45 -6.25 -1.9 -2.4 -1.5 -1.4 -0.75 -1 -3.1 -2.5 -0.8 -1.7 -1.9 -0.9 0 0 1200 1560 90 80 63
1222 68 -45 -6.25 -1.7 -2.3 -1.4 -1.3 -0.6 -1 -3.1 -3.2 -0.75 -1.75 -1.8 -0.75 0 0 1210 1420 90 81 64
1232 68 -45 -6.25 -1.75 -2.5 -1.3 -1.4 -0.75 -1 -3.1 -3.1 -0.75 -1.75 -1.9 -0.75 0 0 1250 1530 89 80 64
FINAL --y 95 85

Run Time
(Min)
145

Average 68.4

NOTE: Shaded data, the last reading of the increment, was used to determine the radius of influence as it reflects the greatest amount of time that the formation had to reach steady-state conditions.
Data used in the 4 and 5 series ofcalculation tables.
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Klink Cosmo - Soil Vapor Extraction Pilot Test

Table 1.10 - PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Soil Vapor Extraction Pilot Test

Well: SVE-2 Stepped Rate Test NOTES:  All well readings in H,0
Date: 11/19/2015
Personnel: MG, JL Test 10
Time Flow Rates Vacuums / Pressures PID Readings Temperature
Manifold To At Manifold AS-2 AS-2 Before After
Extraction | Extraction | to Well At At At At At At At At At At At At Carbon Carbon Before After Ambient
Well SVE-2 [ Well SVE-2|  SVE-2 OW-1 | OW-1D | OW-4 | OW-4D | OW-3 | OW-3D | OW-2 | OW-2D | DEC-44 | DEC-141 | DEC-31 | SVE-1 | SP-2 | SP-3 PID/FID (PID/FID) | Carbon | Carbon | Carbon
Units (scfm) (in H,0O) (inHg) | (in H,O) [ (in H,0) | (in H,0) | (in H,0) [ (in H,0)| (in H,O) | (in H,O) | (in H,O) [ (in H,O)| (in H,0) | (in H,O) | (in Hg) (ppm) (ppm) (°F) (°F) (°F)
1245 60 -19 -1.5 -0.75 | -0.75 -1.4 -1.3 -1.2 -1.6 -2.3 -2.5 -0.9 -1.6 -1 -0.5 0 0 620 698 0 97 87 61
1255 60 -19 -1.5 -0.75 -0.9 -1.5 -1.25 | -11 -1.4 -2.4 -2.5 -0.9 -1.5 -0.8 -0.5 0 0 606 590 0 98 87 62
1305 60 -19 -1.5 -0.75 | -0.75 -1.4 -1.4 -1.1 -1.5 -2.4 -2.6 -0.9 -1.6 -0.75 -0.5 0 0 570 690 0 103 89 61
1315 60 -19 -1.5 -0.75 | -0.75 -1.2 -1.25 | -1.3 -1.6 -2.5 -2.5 -1 -1.6 -0.75 -0.5 0 0 560 642 0 104 90 61
1317 60 -26 -3 -0.8 -0.8 -1.5 -1.75 | -16 -2 -2.6 -3 -1 -2 -0.8 -0.6 0 0 530 795 0 105 90 62
1327 60 -26.5 -3 -1 -0.9 -1.6 -1.7 -1.7 -2.1 -2.6 -2.7 | -1.25 -2 -0.9 -0.6 0 0 500 770 0 105 90 63
1337 60 -27 -3 -1 -1.1 -1.6 -1.7 -1.6 -2 -2.6 -2.7 -1.7 -2 -0.9 -0.6 0 0 490 780 0 105 90 62
1343 61 -27 -3 -1 -1 -1.75 -1.6 | -1.75 -2 -2.6 -2.7 -1.4 -2.1 -1 -0.6 0 0 450 630 0 105 90 63
1345 60 -34.5 -4.5 -1 -1.25 -2 -2.1 -2 -2.25 -2.9 -3.1 | -1.25 -2.4 -1 -0.7 0 0 430 550 0 104 92 64
1355 60 -34.5 -4.5 -1 -1.1 -2.1 -2.1 -2 -2.4 -2.9 -3.1 -1.4 -2.5 -1 -0.6 0 0 380 670 0 105 92 62
1405 61 -34.5 -4.5 -1 -1.25 -2.1 -2.2 -2 -2.4 -2.8 -3.1 -1.4 -2.4 -1 -0.6 0 0 360 580 0 100 90 62
1415 61 -34.5 -4.5 -1.1 -1.1 -2 -2.1 -2 -2.4 -2.8 -3.1 -1.4 -2.4 -2.5 -0.6 0 0 380 560 0 85 87 62
1416 60 -39.5 -5.5 -2.5 -2.6 -2.3 -2.25 | -2.3 -2.5 -3 -3.1 -1.5 -2.5 -2.5 -0.75 0 0 390 790 0 97 95 62
1426 61 -39.5 -5.5 -2.5 -2.5 -2.2 -2.25 | -24 -2.5 -3 -3.1 -1.6 -2.5 -2.4 -0.75 0 0 380 450 0 97 95 61
1436 61 -39.5 -5.5 -2.5 -2.5 -2.5 -2.3 | -2.25 -2.4 -3.1 -3.3 -1.5 -2.6 -2.4 -0.75 0 0 370 400 0 100 92 62
1446 61 -39.5 -5.5 -2.6 -2.5 -2.25 -2.4 -2.3 -2.4 -3 -3.25 | -14 -2.5 -2.4 -0.75 0 0 370 400 0 100 95 62
Run Time (min)
121
Average 60.4
NOTE:  Shaded data, the last reading of the increment, was used to determine the radius of influence as it reflects the greatest amount of time that the formation had to reach steady-state conditions.

Data used in the 4 and 5 series ofcalculation tables.
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Klink Cosmo - Soil Vapor Extraction Pilot Test
Table 1.11-PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Soil Vapor Extraction Pilot Test

Well: SVE-1 & SVE-2 Constant Rate Test
Date: 11/19/2015
Personnel: MG, JL Test 11
Time Flow Rates Vacuums / Pressures PID Readings Temperature
Manifold to | Manifold to At Manifold to At Manifold to AS-2 AS-2 Before After
Extraction Well Extraction Well Extraction Well At At At At At At At At At At At Carbon Carbon | Before | After | Ambient
Well SVE-1 SVE-2 Well SVE-1 SVE-1 Well SVE-2 SVE-2 Ow-1 | OW-1D | OW-2 Oow-2D Ow-3 | OW-3D Oow-4 OWwW-4D | DEC-44 | DEC-31 | DEC-141 PID/FID (PID/FID)| Carbon | Carbon
Units (scfm) (scfm) (in H,0) (in Hg) (in H,0) (inHg) | (in H,O) | (in H,0) | (in H,0) [ (in H,O) | (in H,0) | (in H,O) | (in H,0) | (in H,0) | (in H,0) | (in H,0) | (in H,0) (ppm) (ppm) (°F) (°F) (°F)
1450 69 61 -21 -15 -24.5 -2.5 -3.1 -3.6 -3.5 -3.6 -2.1 -2.1 -2.4 -2.5 -0.9 -3.1 -2.5 720 730 0 100 92 62
1500 67 61 -21.1 -15 -24.5 -2.5 -3.3 -3.6 -3.6 -3.7 -2.2 -2.1 -2.6 -2.4 -15 -3.1 -2.5 630 800 97 92 62
1510 68 61 -21.1 -15 -24.5 -2.5 -3.25 -3.5 -3.5 -3.75 -2.1 -2.1 -2.3 -2.4 -14 -3.1 -2.5 940 840 90 95 62
1520 66 61 -21.1 -15 -24.5 -2.5 -34 -3.5 -3.5 -3.6 -2.1 -2.1 -2.5 -2.5 -14 -3.25 -2.5 900 710 95 90 62
1530 70 60 -21.1 -15 -24.5 -2.75 -3.2 -3.4 -3.5 -3.6 -2.1 -2.1 -2.4 -2.5 -14 -3.25 -2.5 900 710 95 90 62
1540 70 61 -21.1 -15 -24.5 -2.75 -34 -3.5 -3.6 -3.6 -2 -2 -2.4 -2.5 -14 -3.2 -2.5 780 800 95 90 62
1550 68 61 -21.1 -14 -24.5 -2.5 -3.1 -3.6 -3.1 -3.7 -2.1 -2.1 -2.4 -2.5 -14 -3.1 -2.5 840 920 95 90 62
1600 68 61 -21.1 -1.25 -24.5 -2.5 -34 -3.5 -3.5 -3.6 -2.1 -2.1 -2.25 -2.4 -1.3 -3.25 -2.5 700 1100 90 89 62
1610 68 61 -21.1 -1.25 -24.5 -2.5 -3.25 -3.6 -3.5 -3.6 -2 -2.1 -2.5 -2.5 -14 -3.1 -2.5 850 1280 92 87 62
1618 68 61 -21.1 -1.25 -24.5 -2.5 -3 -3.5 -3.6 -3.5 -2.1 -2.1 -2.4 -2.6 -1.6 -3.25 -2.5 100 90 62
Run Time (Min)
138
Average 68.2 61.9
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Table 2

Soil Vapor Extraction Pilot Test Analytical Data - Detections Over Laboratory Reporting Limits

Test1 Test 2 Test 3
Location ID SVE-01 SVE-01 SVE-02 SVE-02 SVE-02 SVE-02
Sample ID SVE-01-START SVE-01-END SVE-02-START-R1 SVE-02-END-R1 SVE-02-START-R2 SVE-02-END-R2
Matrix Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
Depth Interval (ft) - - - - - -
Date Sampled 11/16/15 11/16/15 11/16/15 11/16/15 11/16/15 11/17/15
Parameter Units (2-2) (3-3) (4-4)
Volatile Organic Compounds
1,2-Dichloroethene (cis) Hg/M3 5,960 6,520 1,430 666 J 952 1,190 J
Acetone Hg/M? 6,560 18,400 3,760 1880
Carbon tetrachloride Hg/M? 5547
Chloroform Hg/M3 703J 2931
Methyl ethyl ketone (2-Butanone) Hg/M? 7,390 3,080 22,200 3,930 2020 7433
Tetrachloroethene ug/Mm3 1,420,000 D 1,610,000 D 550,000 D 718,000 D 773,000 D 848,000 D
Toluene Hg/M3
Trichloroethene Hg/M? 8,430 9,800 3,160 1,480 2580 3290
Total VOCs ug/Mm3 1,448,894 1,630,103 595,483 727,836 780,432 853,223
Average Total VOCs Hg/M? 1,539,499 661,660 816,828
PID / FID Measurements| ppm

Flags assigned during chemistry validation are shown.
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Table 2

Soil Vapor Extraction Pilot Test Analytical Data - Detections Over Laboratory Reporting Limits (Continued)

Test4 Test5 Test 6
SVE-02/AS-02 SVE-02/AS-02 SVE-02/AS-03 SVE-02/AS-03 SVE-02/AS-03 SVE02/SP02/SP03 SVE02/AS02/AS03
Location ID SVE-02/AS-02 SVE-02/AS-02 END SVE-02/AS-03A SVE-02/AS-03B SVE-02/AS-03 END  |SVE-02/SP-02/SP-03 SVE-02/AS-02/AS-03 END
START START START START
Sample ID Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
Matrix - - - - - - -
Depth Interval (ft) 11/17/15 11/17/15 11/17/15 11/17/15 11/17/15 11/17/15 11/17/15
Date Sampled Units (2-2) (2-2) (3-3)
Volatile Organic Compounds
1,2-Dichloroethene (cis) Hg/M? 14303 1,520 1,670 1,310 1,470 2,050 412
Acetone Hg/M3 812
Carbon tetrachloride Hg/M3
Chloroform Hg/M3 527 3 4103 469 J 674
| 3
Methyl ethyl ketone (2-Butanone) ug/M 708 J 708 J 602 J 3013
Tetrachloroethene Ho/M? 1,520,000 D 975,000 D 1,020,000 D 647,000 D 670,000 D 1,210,000 D 301,000D
Toluene Hg/M3 610
Trichloroethene ug/Mm3 3,870 3,350 3,870 2,970 3,390 5,090 946
Total VOCs ug/M3 1,526,008 980,578 1,027,481 651,991 675,939 1,219,804 302,358
Average Total VOCs Hg/M* 1,253,293 785,137 081
PID / FID Measurements ppm 890/50 490/ 490 680 /720 620/ 480 850/ 640
Flags assigned during chemistry validation are shown.
Page 2 of 4
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Table 2  Soil Vapor Extraction Pilot Test Analytical Data - Detections Over Laboratory Reporting Limits (Continued)

Test7 Test 8
SVE-01/SVE-02 SVE1&2/AS2&3 SVE1&2/AS2&3
Location ID SVE-01/SV-02 PRE |SVE-01/SV-02/AS-02/AS- |SVE-01/SV-02/AS-
SPARGE 03 START 02/AS-03 END
Sample ID Soil Gas Soil Gas Soil Gas
Matrix - - -
Depth Interval (ft) 11/18/15 11/18/15 11/18/15
Date Sampled Units (2-2)
Volatile Organic Compounds
1,2-Dichloroethene (cis) Hg/M? 698 J 7303 603 J
Acetone Hg/M?
Carbon tetrachloride Hg/M3
Chloroform Hg/M?
Methyl ethyl ketone (2-Butanone) Hg/M3
Tetrachloroethene Hg/M3 348,000 D 366,000 D 421,000 D
Toluene Hg/M? 542 J
Trichloroethene Hg/M3 1,030 1,250 946
Total VOCs pg/M3 349,728 368,522 422,549
Average Total VOCs Hg/M2 349,728 395,536
PID / FID Measurements| ppm 490 / 350 950 / 1450

Flags assigned during chemistry validation are shown.
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Table 2  Soil Vapor Extraction Pilot Test Analytical Data - Detections Over Laboratory Reporting Limits (Continued)
Test9 Test 10 Test 11
SVE-01 SVE-01 SVE-02 SVE-02 SVE-01/SVE-02 SVE-01/SVE-02
Location ID SVE-01 START SVE-01 END SVE-02 START SVE-02 END SVE-01/SVE-02 SVE-01/SVE-02 END
START
Sample ID Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
Matrix - - - - - -

Depth Interval (ft) 11/19/15 11/19/15 11/19/15 11/19/15 11/19/15 11/19/15

Date Sampled Units (2-2) (2-2) (2-2) (3-3)
Volatile Organic Compounds
1,2-Dichloroethene (cis) Hg/M? 983 888 5397 571J
Acetone Hg/M?
Carbon tetrachloride Hg/M3
Chloroform Hg/M?
Methyl ethyl ketone (2-Butanone) Hg/M3
Tetrachloroethene ug/Mm3? 846,000 D 529,000 D 372,000 D 253,000 D 468,000 D 416,000 D
Toluene Hg/M?
Trichloroethene Hg/M3 1550 1380 688 J 731 1070 946

Total VOCs ug/M? 848533 531268 372688 253731 469609 417517
Average Total VOCs Hg/M* 689901 313209.5 443563
PID / FID Measurements| ppm 890 /634 1250/ 1530 620/ 700 370/ 400 720/730 850 /1280

Flags assigned during chemistry validation are shown.
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Klink Cosmo - Pilot Study

Table 3 - Estimate of Detectable VOC Mass Removal During Soil Vapor Extraction Pilot Test

Date

Test No.

Average VOC Concentration

Average System Flowrate

Operating Duration

Mass Removed

Removal Rate

(ug/W3) (CFM) (Min) (Lbs) (Lbs/Min)
11/16/2015 1 1,539,499 60 160 0.9235 0.0058
11/16/2015 2 661,660 60 84 0.2084 0.0025
11/16/2015 3 816,828 70 139 0.4966 0.0036
11/17/2015 4 1,253,293 60 187 0.8787 0.0047
11/17/2015 5 785,137 60 133 0.3915 0.0029
11/17/2015 6 761,081 62 139 0.4099 0.0030
11/18/2015 7 349,728 131 76 0.2176 0.0029
11/18/2015 8 395,536 131 154 0.4986 0.0032
11/19/2015 9 689,901 68 145 0.4251 0.0029
11/19/2015 10 313,209 60 121 0.1421 0.0012
11/19/2015 11 443,563 140 138 0.5355 0.0039
Total 1476 5.1274

Mass Removed = ((Average Concentration(ug/M3))*(g/1,000,000 ug)*(M3/35.315 Ft3)*((Average Flowrate(Ft3/Min) )*((Operating Duration (Min))*(Lb/453.16 g)

Average Emission Rate = Mass Removed / Operating Duration =

0.0035 Lbs/Min
0.2084 Lbs/Hr

5.0023 Lbs/Day

Average Removal Rate using SVE Only (Tests 1, 2, 3, 7, 9, 10, 11) = (0.0058+0.0025+0.0036+0.0029+0.0029+0.0012+0.0039)/7

= 0.00326 |Ibs/min

Average Removal Rate using SVE & SP (Tests 4, 5, 6, 8) = (0.0047+0.0029+0.0030+0.0032)/4

Increase with SP Online =

If the removal rate from Test 1 (initial slug of VOCs removed) is eliminated, the increase with SP online is 22.5%

=5.9%

= 0.00345 |bs/min

(0.00345-0.00326/0.00326) *100%
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AG21093-11176390-031616-GCM

Determination of Radius of Influence (Graphical Estimate)
Klink Cosmo - Soil Vapor Extraction Pilot Study

SVE-1 Monitoring Locations

Monitoring Points Screened Interval Distance from SVE-1 | SVE-1at30.5in H,O | SVE-1at32inH,O | SVE-1at40in H.O | SVE-1at45in H:0
(ft bgs) (ft) (in H,0) (in H20) (in H20) (in H,0)
OW-1 7-17 11 0 15 1.6 1.75
OW-1D 20-30 11 1.5 1.2 2.1 2.5
Oow-2 7-17 13.8 3.4 2.1 2.4 3.1
OW-2D 20-30 13.8 5 2.2 2.4 3.1
OwW-3 I=27 49 0.5 0.8 0.6 0.75
OW-3D 20-30 49 0.5 0.5 0.9 1
Ow-4 7=17 22.3 0 1 1.2 13
OW-4D 20-30 22.3 0.8 1 1 1.4
DEC-31 30-45 21 0 1.6 1.6 1.9
DEC-44 30-45 64.4 3.4 0.5 0.7 0.75
DEC-141 29-44 24.8 1.5 1.5 1.5 1.75
SVE-2 17 - 27 40 1 0.6 0.75 0.75
SVE-1 17 - 27 0 30.5 32 40 45
100 - 100 i 100 l
_‘ — ] —
o | @ SVE-1@ 32 inches 2] # SVE-1 @ 40 inches H20 9
10 - H20 T 10 ; T 10 4
£ W 1% of SVE Well < ] B 1% of SVE Well < ] 7Y
= = ] = 4 @ SVE-1@ 45 inches H20
£ g 5 .
5 1. —Expon. (SVE-1 @ 32 3 17 S Expon. (SVE-1 @ 40 2 17 + \:\’ —— Linear (1% of SVE Well)
® : inches H20) S ] \K inches H20) P .
> . = — —
~ | Linear (1% of SVE —— Linear (1% of SVE Well)
Well)
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 80 S0 10 20 30 40 50 60 70 80 90
Distance from SVE-1 (ft) Distance from SVE-1 (ft) Distance from SVE-1 (ft)

NOTE: Shaded vacuum gauge data from Table 1.9 was used to determine the radius of influence as it reflects the greatest amount of time that the formation had to reach steady-
state conditions under that increment setting.
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AG21094-11176390-031616-GCM

Determination of Radius of Influence (Graphical Estimate)
Klink Cosmo - Soil Vapor Extraction Pilot Study

SVE-2 Monitoring Locations

Monitoring Points Screened Interval Distance from SVE-2 | SVE-2at19in H,O | SVE-2 at27inH,O | SVE-2at35inH,O | SVE-2 at 40in H,O
(ft bgs) (t) (in H,0) (in H,0) (in H,0) (in H,0) 160 4
OW-1 7-27 51 0.75 1 1.5, 2.6 ]
OW-1D 20 - 30 51 0.75 1 1.0 2.5 s ¢ & SRR ED
OW-2 7-17 26.2 2.5 2.6 2.8 3 g 10 -
OW-2D 20-30 26.2 2.5 2.7 3.1 3.25 g -
ow-3 7-17 9 13 1.75 2 2.3 £ . R
OW-3D 20-30 9 1.6 2 2.4 2.4 £ $ %
OW-4 717 17.8 1.2 2 2 2.25 3 1: * 73 — Expon. (SVE2 @ 19
OW-4D 20-30 17.8 1.25 21 21 2.4 > ’\\ Inchies H20)
DEC-31 30-45 60.8 0.75 1 2.5 2.4 . e
DEC-44 30-45 24.4 1 1.4 1.4 1.4 vy | .
DEC-141 29-44 15.2 1.6 24 2.4 2.5 0 10 20 30 40 50 60 70 80 90 100
SVE-1 17 - 27 40 0.5 0.6 0.6 0.75 Distance from SVE-2 (ft)
SVE-2 17-27 0 19 32 40 45
100 - 100 - 100 -
‘ % X
. SVE-2 @ 27 inches H20 d E
] 8 X SVE2@35inchesH20 || § % SVE-2 @ 40 inches H20
P 0 & 1% of SVE Well T 10 - P L
5 % = & 1% of SVE Well 5 & 1% of SVE Well
= —— Log. (SVE-2 @ 27 inches ~'-E'- 7@\: T
3 1 H20) 5 1= —— Expon. (SVE-2 @ 35 3 1 Expon. (SVE-2 @ 40
g ——Expon. (SVE-2 @ 27 § ; 3 \ inches H20) 8 inches H20)
inches H20) ¢ =%  _ linear (1% of SVE Well) & Linear (1% of SVE Well)
—— Linear (1% of SVE Well)
0-1 0 10 20 3IC| 40 50 60 70 80 90 J.[IX] .lll.U“lIZU 0.1 UHHI]I.I{I')IHL’I‘(I]M 30 40 ISIOI”IEIOI M?IUI 'éa"'g'{')"id':" 110“1;5 I]:;CI‘ I]:‘E I]I.ISU 0'1 0 .l.U 20 3ID ﬂll;) 50 60 70 80 90 100 1.:II.U 120130 140 150
Distance from SVE-2 (ft)
Distance from SVE-2 (ft) Distance from SVE-2 (ft)

NOTE: Shaded vacuum gauge data from Table 1.10 was used to determine the radius of influence as it reflects the greatest amount of time that the formation had to reach steady-

state conditions under that increment setting.
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ATTACHMENT A

SVE/SP PILOT STUDY WORK PLAN
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LIST OF ACRONYMS AND ABBREVIATIONS

bgs below ground surface

BTEX benzene, toluene, ethylbenzene, and xylene
DOT Department of Transportation
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HP horsepower
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in Hg inches of mercury
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PCE tetrachloroethene or perchloroethene or tetrachloroethylene or perchloroethylene
PID photoionization detector

P&ID piping and instrumentation diagram
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TCE trichloroethene or trichloroethylene

pg/m? micrograms per cubic meter

Mg/l micrograms per liter (parts per billion)

VvC vinyl chloride
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1.0 INTRODUCTION

Chlorinated solvents including tetrachloroethene (PCE) and trichloroethene (TCE) have been
detected in soil vapor, soil, and groundwater samples at concentrations significantly above New York
State Standards, Criteria, and Guidance (SCGs) values in the vicinity of the Former Klink Cosmo
Cleaners Site, in Brooklyn NY (Site). The remedial action goal for the Site is to eliminate or mitigate all
significant threats to human health and/or the environment, to the extent practicable, caused by the release

of PCE from the former onsite dry cleaners.

In accordance with Task 5 of Amendment Request #1 to Work Assignment (WA) # C007540-4.1
and as stated in our April 28, 2015 correspondence to the New York State Department of Environmental
Conservation (NYSDEC), included as Attachment A, URS will perform a pilot study adjacent to the Site
to obtain data that will be used to evaluate and assess the effectiveness of soil vapor extraction (SVE) and
air sparge (SP) technologies to remediate and mitigate contaminants at the Site. This data will also be
used to develop full-scale treatment for further consideration in the feasibility study (FS) along with other

remedial alternatives. This document presents the work plan for the pilot study.

2.0 BACKGROUND

The Former Klink Cosmo Cleaners Site is located in the Greenpoint/East Williamsburg Industrial
Area section of the Borough of Brooklyn, New York. The Site is located within the Meeker Avenue
Plume Trackdown Site (NYSDEC Site Number 224121) investigation area. Data gathered during
investigations at the Meeker Avenue Plume Trackdown Site, between May 2007 and July 2009, and a
groundwater sampling event in November 2009, indicated that a source of groundwater contamination
was originating near the buildings housing the Former Klink Cosmo Cleaners, which was located at 368
Richardson Street (Tax District of Brooklyn, Block 02860, Lot 0001). In January 2009, the above
mentioned source of groundwater contamination was listed as a Class 2 Inactive Hazardous Waste

Disposal Site (Site Number 224130). A site location map is presented in Figure 1.

Groundwater is approximately 32 feet below ground surface (bgs). Analytical data collected
from soil vapor implants (SG-049, SG-058, SG-084, and SG-085), monitoring wells (DEC-031, DEC-
031D, DEC-031TC, DEC-044, and DEC-044D), and soil borings (SB-15, SB-16, SB-18, and SB-22)

were evaluated and used to select the area where the pilot study will be performed. The pilot study will be
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conducted along the south side of Richardson Street near the intersection of Vandervort Avenue between
monitoring wells DEC-031 and DEC-044D. Three SP, two SVE, and four pairs of soil vacuum
monitoring points [i.e., observation wells (OW)] were constructed in April 2015 as part of the pilot study
program. A site plan showing the pilot study program wells is presented as Figure 2. Well construction

diagrams are included in Attachment B. Soil boring logs are included in Attachment C.

3.0 RATIONALE

SVE/SP is a proven technology for effectively reducing concentrations of volatile organic
compounds (VOCs) in groundwater, such as the PCE and TCE present at this site. The locations of the
wells installed for the pilot study program were selected based on the contaminant levels in the soil vapor

and groundwater.

Elevated concentrations of PCE and TCE were detected at monitoring wells DEC-031 and DEC-
044, which are adjacent to the site and screened from 30 to 45 feet bgs. To mitigate the potential
migration of PCE and TCE during the pilot study, the sparge wells were installed in areas where lower
dissolved concentrations of PCE and TCE are present compared to DEC-031. The dissolved phase
contaminants are believed to extend below 45 feet bgs. The sparge wells are screened from 57 to 60 feet

bgs to introduce air 15 feet below the screened interval of monitoring wells DEC-031 and DEC-044.

The SVE wells are screened from 17 to 27 feet bgs. They have been set 5 feet above the water

table to minimize entrainment of water into the treatment system.

The observation wells were installed at variable distances from the SVE wells, depending on
which SVE well is online, to adequately determine the radius of influence (ROI) in the formation. The
ROI is the furthest distance from an extraction well that soil and soil vapor can effectively be treated by
SVE. It is determined by placing a vacuum on an extraction well, measuring the vacuum that is achieved
in nearby monitoring points, and then projecting the distance where the well no longer has an influence.
The observation wells were installed in pairs with one well extending 17 feet bgs and the second well
extending 30 feet bgs. The shallow observation well is screened from 7 feet to 17 feet bgs. The deep
observation well is screened from 20 feet to 30 feet bgs. The well pairs will be used to determine the
effect of depth on the ROIl. VOC concentrations will be measured with a photoionization detector (PID)

during SVE and air sparging.
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Intrinsic permeability (k) is the measure of a soil’s ability to transmit fluids (i.e. groundwater and
air) and is typically used as an indicator for the effectiveness of SVE remediation. Data collected during

the pilot test will be used to determine the intrinsic permeability.

4.0 NATURE AND EXTENT OF CONTAMINATION

4.1 Soil Vapor

Soil vapor samples were collected to the north and northeast of the Former Klink Cosmo Cleaners
Site during the Site Characterization Phase VI Field Investigation conducted in June 2011. In general, the
concentrations found within the area of the Former Klink Cosmo Cleaners Site showed no discernible
trend as compared to previously sampled locations. Concentrations at some locations were different from
the previous sampling events by up to three orders of magnitude. For example, SG-042 was sampled in
June 2011 and a PCE concentration of 803,000 micrograms per cubic meter (ug/m®) was detected. When
this location was re-sampled on September 29, 2011, a concentration of 540 pg/m® was detected. Soil

vapor sample locations are shown on Figure 3.

42 Soil

There have been no exceedances for Unrestricted Use or Protection of Groundwater Soil Cleanup
Objectives in soil samples collected from soil borings or monitoring well borings along the perimeter of

the Former Klink Cosmo Cleaners Site.

4.3 Groundwater

PCE and its degradation compounds were detected in numerous groundwater monitoring wells in
both the shallow and deep groundwater as well as in downgradient top of clay monitoring wells. Results
of the Phase Il Former Klink Cosmo Cleaner Site Remedial Investigation (URS, November 2012)
indicate high concentrations of PCE were detected at DEC-031 in the shallow groundwater at a
concentration of 5,800 micrograms per liter (ug/L); and downgradient of the site to the northeast in DEC-
014R at a concentration of 46,000 ug/L; DEC-029/029D/029TC had concentrations of 4,400, 27 and
4,400 pg/L, respectively; DEC-007/007D had concentrations of 1,400 and 400 ug/L, respectively, and
DEC-006D/006DD had concentrations of 8,000 and 440 ug/L, respectively; to the north DEC-008 had a
concentration of 3,000 ug/L, and DEC-028 had a concentration of 3,100 pg/L. TCE and cis-1, 2-DCE
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were generally detected above criteria where PCE was detected. Vinyl chloride (VC) was detected above
criteria only in DEC-009 (36 pg/L). Benzene, toluene, ethyl benzene, and xylene (BTEX) and/or fuel-
related compounds were generally not detected within the Former Klink Cosmo Cleaners Site.

Monitoring well locations are shown on Figure 4.

Based upon the observed concentrations of VOCs in groundwater, a dissolved chlorinated solvent
plume appears to originate at the Klink Cosmo Site. The horizontal extent of chlorinated solvents has
been mostly delineated. It appears that the chlorinated solvents in the shallow and deep overburden have
higher concentrations of PCE immediately north and east of the Klink Cosmo site. The extent of PCE has
a larger footprint in the shallow groundwater compared to the deep groundwater and appears to be
moving to the northeast and comingles with the dissolved chlorinated solvent plume originating within
the nearby ACME Steel Areas. The horizontal extent of PCE impacted groundwater in the deep
overburden near the top of the Raritan Formation has not been fully been delineated. The impacted
groundwater appears to be migrating to the northeast and extends into the ACME Steel Areas in the
vicinity the intersection of Porter Avenue and Lombardy Street. The vertical extent of PCE and TCE
impacted groundwater was determined to extend down to the top of the Raritan Formation; however, it is
not expected to migrate below the top of the Raritan Formation, approximately 110 feet bgs, due to its

vast areal extent and low permeability.

5.0 GOALS/OBJECTIVES

5.1 Soil Vapor Extraction

The primary objectives of the SVE Pilot Test are:

e  Demonstrate PCE and TCE mass reduction and estimate PCE and TCE mass removal
rates via semi-quantitative and quantitative means.

e  Develop full-scale SVE design parameter values, including ROI, locations and depths
of extraction wells, intrinsic permeability, system and wellhead flowrates, and vacuum

pressures.
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5.2 Air Sparge

The primary objectives of the Air Sparge Pilot Test are:

e Determine the most effective configuration for contaminant removal using a
combination of SVE and air sparge wells.
o Develop full-scale air sparge design parameter values, locations and depths of sparge

wells, including system and wellhead flowrates and pressures.
6.0 SOIL VAPOR EXTRACTION SYSTEM CONSTRUCTION

The wellheads of the SVE, observation, and air sparge wells installed in April 2015 and existing
groundwater monitoring wells will be modified as shown on Figures 5 through 7 for the Pilot Study. The
wells will be connected to the SVE system via 2-inch hoses and camlock fittings. There are sufficient

vacuum ports in the SVE system to accommodate each SVE well.

The SVE system is a trailer-mounted dual-phase vacuum extraction unit. It includes a 15
horsepower (HP) vacuum pump that is rated at a maximum vacuum of 23 inches of mercury (in Hg). The
system is equipped with a knockout tank, oil/water separator, air stripper, bag filters, and granular
activated carbon for extracted groundwater. The system will be rented from ProAct Services Corporation
in Southbury, Connecticut (to be confirmed). Two sets of two, 55-gallon drums of vapor-phase carbon
will be connected in parallel to the vacuum pump discharge to treat collected soil vapor prior to discharge
to the atmosphere. Each pair of 55-gallon drums is connected in series (lead/lag configuration). Mass
removal calculations indicate that approximately 160 pounds of PCE and TCE will be removed and
treated during the pilot study (calculations presented in Attachment D). However, there is always
uncertainty regarding the behavior of the subsurface formation, potential for extracting more concentrated
vapors near the source area, and the possibility of treating other VOCs. As such, four spare drums will be
kept onsite for insertion into the treatment stream in the event of breakthrough is detected after the lead
carbon adsorber; at which point the lag adsorber will be moved to the lead position and an unused spare

adsorber will be placed in the lag position.

The spent carbon adsorber will be taken offsite for proper recycling/disposal. Carbonair will
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provide the vapor phase carbon drums (to be confirmed).

A plan view of the SVE system appears in Figure 8. A piping and instrumentation diagram
(P&ID) for the SVE system appears in Figure 9. Electrical power will be supplied from a commercial 75
kilowatt (kW) trailer-mounted diesel generator rented from a local vendor. The SVE Unit requires three-
phase 230V, 200A power. A complete SVE Pilot Test Equipment and Materials List and the

specifications for the SVE system are included in Attachment D.
7.0 AIR SPARGE SYSTEM CONSTRUCTION

The air sparge wellheads will be modified as shown in Detail A on Figure 7 for the Pilot Study.
The wells will be connected to the Air Sparge system via 1-inch hoses and camlock fittings. There are

sufficient blower ports in the air sparge system to accommodate each air sparge well.

The Air Sparge system consists of a trailer-mounted blower unit. It is housed in the same trailer
as the SVE system. The 15 HP blower is rated at a maximum flow of 125 standard cubic feet per minute
(scfm) at 22 pounds per square inch (psi). A P&ID for the air sparge unit appears in Figure 10. Electrical
power will be supplied from the same commercial 75 kW trailer-mounted diesel generator as the SVE
system. A complete Air Sparge Pilot Test Equipment and Materials List and the specifications for the

blower unit are included in Attachment E.
8.0 SOIL VAPOR EXTRACTION PILOT STUDY PROCEDURES

The soil vapor extraction pilot study will be conducted over a 12-hour period after the SVE/Air

Sparge trailer has been mobilized to the site and connected to the SVE wellheads.

8.1 Monitoring Requirements

VOC levels, flowrate, vacuum, and VOC concentrations will be monitored during the pilot study
before carbon treatment. Vacuum will be monitored at the observation wells and select monitoring wells

during the pilot study. Data will be recorded on the field forms in Attachment F.

Summa canisters of soil vapor will also be collected before carbon treatment at the beginning and
end of each stepped-rate test and constant rate test for laboratory analysis to allow a quantitative analysis

of contaminant removal to be performed.
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8.2 Sequence of Operation

A series of 30 minute stepped-rate tests will be performed at various vacuums followed by a 2-
hour constant-rate test at the maximum achievable vacuum. The stepped-rate testing will be performed
on well SVE-1 first, SVE-2 second, and finally, SVE-1 and SVE-2 simultaneously, until the maximum
obtainable vacuum pressure is achieved (design maximum vacuum is 23 in Hg). For the purposes of this
study, we have conservatively planned for a total of 15 individual stepped-rate tests. Constant-rate testing
will be performed on wells SVE-1 and SVE-2 simultaneously. The steps of each phase of testing are

summarized in Table 1 and are described in detail below.

8.2.1 Stepped-Rate Testing

Step 1 Mobilize the generator and ProAct Unit 75 SVE/Air Sparge trailer to the site and make electrical
connections with the assistance of the ProAct Representative (provider of SVE/Air Sparge trailer

to be confirmed).

Step 2 Modify the wellheads at soil vapor extraction wells SVE-1 and SVE-2 as shown in Detail B on
Figure 7. Modify the wellheads at observation wells OW-1, OW-1D, OW-2, OW-2D, OW-3,
OW-3D, OW-4, OW-4D as shown in Detail C on Figure 7. Modify the wellheads at monitoring
wells DEC-044, DEC-044D, DEC-031, DEC-031D as shown in Detail D on Figure 7. Make 2-
inch diameter camlock connections with hoses at SVE-1 and SVE-2 and run the hoses to two
separate ports at the SVE manifold inside of the trailer. Make the camlock connections at the

piping manifold inside the trailer.

Step 3 Open the valve at the SVE manifold that leads to soil vapor extraction well SVE-1. Turn on
vacuum pump VLR-500 and throttle the valve at the port on the SVE manifold leading to SVE-1
until the gauge there reads 5 in Hg. Connect a summa canister to the sample port immediately
before the vapor phase carbon vessels using Tygon® tubing and collect a vapor sample by
opening the sample port valve. Transport the sample canister to an analytical laboratory for

analysis.
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Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

Measure the flowrate at the flowmeter at the SVE manifold that leads to soil vapor extraction well
SVE-1. Record it on the field form in Attachment F. Repeat every 10 minutes. Measure the
flowrate at the flowmeter after the vapor-phase activated carbon vessels. Record it on the field

form in Attachment F. Repeat every 10 minutes.

Measure the vacuum on the gauges at wells SVE-1, OW-1, OW-1D, OW-2, OW-2D, OW-3,
OW-3D, OW-4, OW-4D, DEC-044, DEC-044D, DEC-031, and DEC-031D and gauges at the
SVE manifold. Measure the temperature at SVE-1 and after the vacuum pump. Record the data

on the field form in Attachment F. Repeat every 10 minutes.

Connect the combination photoionization/flame ionization detector (PID/FID) to the sample port
immediately before the vapor-phase activated carbon vessels using Tygon® tubing. Open the
valve at the sample port. Measure the VOC concentration in both PID mode and FID mode.

Record them on the field form in Attachment F. Repeat every 10 minutes.

Connect the combination PID/FID to the sample port in between each the vapor-phase activated
carbon trains (vessels connected in series) using Tygon® tubing. Open the valve at the sample
port. Measure the VOC concentration in both PID mode and FID mode. Record them on the

field form in Attachment F. Repeat every 10 minutes.

After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valve at the port

on the SVE manifold leading to SVE-1 until the gauge there reads 10 in Hg.

Repeat steps 4 through 7.

Step 10 After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valve at the port

on the SVE manifold leading to SVE-1 until the gauge there reads 15 in Hg.

Step 11 Repeat steps 4 through 7.

Step 12 After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valve at the port

on the SVE manifold leading to SVE-1 until the gauge there reads 20 in Hg.
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Step 13 Repeat steps 4 through 7.

Step 14 After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valve at the port
on the SVE manifold leading to SVE-1 to maximize the vacuum pressure (design maximum
vacuum is 23 in Hg).

Step 15 Repeat steps 4 through 7.

Step 16 After the readings are taken at 30 minutes (recording 4 rounds of data), connect a summa canister
to the sample port immediately before the vapor phase carbon vessels using Tygon® tubing and
collect a vapor sample by opening the sample port valve. Transport the sample canister to an
analytical laboratory for analysis. After collecting the sample turn off vacuum pump VLR-500.
Close the valve at the SVE manifold that leads to soil vapor extraction well SVE-1. Open the

valve at the SVE manifold that leads to soil vapor extraction well SVE-2.

Step 17 Turn on vacuum pump VLR-500 and throttle the valve at the port on the SVE manifold leading to
SVE-2 until the gauge there reads 5 in Hg. Connect a summa canister to the sample port
immediately before the vapor phase carbon vessels using Tygon® tubing and collect a vapor
sample by opening the sample port valve. Transport the sample canister to an analytical

laboratory for analysis.

Step 18 Measure the flowrate at the flowmeter at the SVE manifold that leads to soil vapor extraction well
SVE-2. Record it on the field form in Attachment F. Repeat every 10 minutes. Measure the
flowrate at the flowmeter after the vapor-phase activated carbon vessels. Record it on the field

form in Attachment F. Repeat every 10 minutes.

Step 19 Measure the vacuum on the gauges at wells SVE-2, OW-1, OW-1D, OW-2, OW-2D, OW-3,
OW-3D, OW-4, OW-4D, DEC-044, DEC-044D, DEC-031, and DEC-031D. Measure the
temperature at SVE-2 and after the vacuum pump. Record the data on the field form in

Attachment F. Repeat every 10 minutes.
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Step 20 Connect the combination PID/FID to the sample port immediately before the vapor-phase
activated carbon vessels using Tygon® tubing. Open the valve at the sample port. Measure the
VOC concentration in both PID mode and FID mode. Record them on the field form in

Attachment F. Repeat every 10 minutes.

Step 21 Connect the combination PID/FID to the sample port in between each the vapor-phase activated
carbon trains (vessels connected in series) using Tygon® tubing. Open the valve at the sample
port. Measure the VOC concentration in both PID mode and FID mode. Record them on the

field form in Attachment F. Repeat every 10 minutes.

Step 22 After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valve at the port

on the SVE manifold leading to SVE-2 until the gauge there reads 10 in Hg.

Step 23 Repeat steps 18 through 21.

Step 24 After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valve at the port

on the SVE manifold leading to SVE-2 until the gauge there reads 15 in Hg.

Step 25 Repeat steps 18 through 21.

Step 26 After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valve at the port

on the SVE manifold leading to SVE-2 until the gauge there reads 20 in Hg.

Step 27 Repeat steps 18 through 21.

Step 28 After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valve at the port
on the SVE manifold leading to SVE-2 to maximize the vacuum pressure (design maximum

vacuum is 23 in Hg).

Step 29 Repeat steps 18 through 21.
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Step 30 After the readings are taken at 30 minutes (recording 4 rounds of data), connect a summa canister
to the sample port immediately before the vapor phase carbon vessels using Tygon® tubing and
collect a vapor sample by opening the sample port valve. Transport the sample canister to an
analytical laboratory for analysis. After collecting the sample turn off vacuum pump VLR-500.

Open the valve at the SVE manifold that leads to soil vapor extraction well SVE-1.

Step 31 Turn on vacuum pump VLR-500 and throttle the valves at the ports on the SVE manifold leading
to SVE-1 and SVE-2 until the gauges at each port read 5 in Hg. Connect a summa canister to the
sample port immediately before the vapor phase carbon vessels using Tygon® tubing and collect
a vapor sample by opening the sample port valve. Transport the sample canister to an analytical

laboratory for analysis.

Step 32 Measure the flowrates at the flowmeters at the SVE manifold that lead to soil vapor extraction
wells SVE-1 and SVE-2. Record them on the field form in Attachment F. Repeat every 10
minutes. Measure the flowrate at the flowmeter after the vapor-phase activated carbon vessels.

Record it on the field form in Attachment F. Repeat every 10 minutes.

Step 33 Measure the vacuum on the gauges at wells SVE-1, SVE-2, OW-1, OW-1D, OW-2, OW-2D,
OW-3, OW-3D, OW-4, OW-4D, DEC-044, DEC-044D, DEC-031, and DEC-031D. Measure the
temperature at SVE-1, SVE-2 and after the vacuum pump. Record the data on the field form in

Attachment F. Repeat every 10 minutes.

Step 34 Connect the combination photoionization/flame ionization detector (PID/FID) to the sample port
immediately before the vapor-phase activated carbon vessels using Tygon® tubing. Open the
valve at the sample port. Measure the VOC concentration in both PID mode and FID mode.

Record them on the field form in Attachment F. Repeat every 10 minutes.

Step 35 Connect the combination PID/FID to the sample port in between each the vapor-phase activated
carbon trains (vessels connected in series) using Tygon® tubing. Open the valve at the sample
port. Measure the VOC concentration in both PID mode and FID mode. Record them on the

field form in Attachment F. Repeat every 10 minutes.
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Step 36 After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valves at the ports
on the SVE manifold leading to SVE-1 and SVE-2 until the gauges at each port read 10 in Hg.

Step 37 Repeat steps 32 through 35.

Step 38After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valves at the ports
on the SVE manifold leading to SVE-1 and SVE-2 until the gauges at each port read 15 in Hg.

Step 39 Repeat steps 32 through 35.

Step 40 After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valves at the ports
on the SVE manifold leading to SVE-1 and SVE-2 until the gauges at each port read 20 in Hg.

Step 41Repeat steps 32 through 35.

Step 42 After readings are taken at 30 minutes (recording 4 rounds of data), throttle the valves at the ports
on the SVE manifold leading to SVE-1 and SVE-2 to maximize the vacuum pressure (design

maximum vacuum is 23 in Hg).

Step 43Repeat steps 32 through 35.

Step 44 After the readings are taken at 30 minutes (recording 4 rounds of data), connect a summa canister
to the sample port immediately before the vapor phase carbon vessels using Tygon® tubing and
collect a vapor sample by opening the sample port valve. Transport the sample canister to an
analytical laboratory for analysis. After collecting the sample turn off vacuum pump VLR-500.
Close the valves at the SVE manifold that lead to soil vapor extraction wells SVE-1 and SVE-2.

Prepare for constant-rate testing.

8.2.2 Constant-Rate Testing

Step 1 Open the valves at the SVE manifold that lead to soil vapor extraction well SVE-1 and SVE-2.
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Turn on vacuum pump VLR-500 and throttle the valves at the ports on the SVE manifold leading
to SVE-1 and SVE-2 to maximize the vacuum pressure (each gauge approximately reads 23 in
Hg). Connect a summa canister to the sample port immediately before the vapor phase carbon
vessels using Tygon® tubing and collect a vapor sample by opening the sample port valve.

Transport the sample canister to an analytical laboratory for analysis.

Step 2 Measure the flowrates at the flowmeters at the SVE manifold that lead to soil vapor extraction
wells SVE-1 and SVE-2. Record them on the field form in Attachment F. Measure the flowrate
at the flowmeter after the vapor-phase activated carbon vessels. Record it on the field form in
Attachment F.

Step 3 Measure the vacuum on the gauges at wells SVE-1, SVE-2, OW-1, OW-1D, OW-2, OW-2D,
OW-3, OW-3D, OW-4, OW-4D, DEC-044, DEC-044D, DEC-031, and DEC-031D. Measure the
temperature at SVE-1, SVE-2 and after the vacuum pump. Record the data on the field form in
Attachment F.

Step 4 Connect the combination PID/FID to the sample port immediately before the vapor-phase
activated carbon vessels using Tygon® tubing. Open the valve at the sample port. Measure the
VOC concentration in both PID mode and FID mode. Record them on the field form in
Attachment F.

Step 5 Connect the combination PID/FID to the sample port in between each the vapor-phase activated
carbon trains (vessels connected in series) using Tygon® tubing. Open the valve at the sample
port. Measure the VOC concentration in both PID mode and FID mode. Record them on the

field form in Attachment F. Repeat every 10 minutes.

Step 6 Repeat steps 2 through 5 every 10 minutes.

Step 7 After 120 minutes, connect a summa canister to the sample port immediately before the vapor

phase carbon vessels using Tygon® tubing and collect a vapor sample by opening the sample port

valve. Transport the sample canister to an analytical laboratory for analysis.
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Step 8 Turn off vacuum pump VLR-500. Close the valves at the ports on the SVE manifold that lead to
wells SVE-1 and SVE-2. Prepare for air sparge testing.

9.0 AIR SPARGE PILOT STUDY PROCEDURES
The air sparge pilot study will be conducted over a 22-hour period after the SVE pilot testing.

9.1 Monitoring Requirements

VOC levels, flowrate, vacuum, and VOC concentrations will be monitored during the pilot study
at the SVE wells and before carbon treatment. Pressure and flowrate will be measured at the SP wells.
Pressure/vacuum will be monitored at the observation wells and select groundwater monitoring wells

during the pilot study. Data will be recorded on the field forms in Attachment G.

Summa canisters of soil vapor will also be collected before carbon treatment at the beginning and
end of each stepped-rate test and constant rate test for laboratory analysis to allow a quantitative analysis

of contaminant removal to be performed.

9.2 Sequence of Operation

A series of 30 minute stepped-rate tests will be performed at various flowrates followed by a 2-
hour constant-rate test at a single flowrate. The testing will be completed over one, 24-hour period. Air
sparge will be introduced while SVE-1 and SVE-2 are simultaneously under maximum vacuum. Air
sparge will initially be applied in one SP well at a time. SP-1 will be applied first, followed by SP-2, and
then SP-3. Air sparge will then be applied two wells at a time. Wells SP-1 and SP-2 will be applied first,
followed by SP-1 and SP-3, and then SP-2 and SP-3. Finally, air sparge will be introduced through wells
SP-1, SP-2, and SP-3 simultaneously. For the purposes of this study, we have conservatively planned for
a total of 26 individual stepped-rate tests. Constant-rate air sparge testing will be performed through SP
wells SP-1, SP-2, and SP-3 simultaneously while wells SVE-1 and SVE-2 are simultaneously under
maximum vacuum. The steps of each phase of testing are summarized in Table 2 and are described in

detail below.

The stepped-rate testing will be performed on well SVE-1 first, SVE-2 second, and finally, SVE-

1 and SVE-2 simultaneously, until the maximum obtainable vacuum pressure is achieved (design
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maximum vacuum is 23 in Hg). Constant-rate testing will be performed on wells SVE-1 and SVE-2

simultaneously.

9.21

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Stepped - Rate Testing

Make 1-inch diameter camlock connections with hoses at SP-1, SP-2, and SP-3 and run the hoses
to three, separate ports at the SP manifold inside of the trailer. Make the camlock connections at

the piping manifold.

Open the valve at the SVE manifold that leads to soil vapor extraction well SVE-1. Open the
valve at the SVE manifold that leads to soil vapor extraction well SVE-2. Turn on vacuum pump
VLR-500 and throttle the valves at the ports on the SVE manifold leading to SVE-1 and SVE-2
until the gauges at each port read the maximum obtainable value observed during the SVE

testing.

Turn on air compressor DLR-250 and throttle the valve at the port on the SP manifold leading to
SP-1 until the flowmeter there reads 25 scfm. Connect a summa canister to the sample port
immediately before the vapor phase carbon vessels using Tygon® tubing and collect a vapor
sample by opening the sample port valve. Transport the sample canister to an analytical

laboratory for analysis.

Measure the pressure at the gauge at the SP manifold that leads to air sparge well SP-1. Record it

on the field form in Attachment G.

Measure the flowrate at the flowmeter at the SP manifold and after the vapor-phase activated

carbon vessels. Record it on the field form in Attachment G.

Measure the vacuum on the gauges at wells SVE-1 and SVE-2. Record them on the field form in
Attachment G. Measure the pressure/vacuum on the gauges OW-1, OW-1D, OW-2, OW-2D,
OW-3, OW-3D, OW-4, OW-4D, DEC-044, DEC-044D, DEC-031, and DEC-031D. Measure the
temperature at SVE-1, SVE-2 and after the vacuum pump. Record the data on the field form in
Attachment G.
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Step 7 Connect the combination PID/FID to the sample port immediately before the vapor-phase
activated carbon vessels using Tygon® tubing. Open the valve at the sample port. Measure the
VOC concentration in both PID mode and FID mode. Record them on the field form in
Attachment G.

Step 8 Connect the combination PID/FID to the sample port in between each the vapor-phase activated
carbon trains (vessels connected in series) using Tygon® tubing. Open the valve at the sample
port. Measure the VOC concentration in both PID mode and FID mode. Record them on the

field form in Attachment G. Repeat every 10 minutes.

Step 9 Repeat steps 4 through 8 every 10 minutes.

Step 10 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-1 until the flowmeter reads 50 scfm. Repeat step 9.

Step 11 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-1 until the flowmeter reads 75 scfm. Repeat step 9.

Step 12 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-1 until the flowmeter reads 100 scfm. Repeat step 9.

Step 13 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-1 until the flowmeter reads 125 scfm. Repeat step 9.

Step 14 After 30 minutes (recording 4 rounds of data), connect a summa canister to the sample port
immediately before the vapor phase carbon vessels using Tygon® tubing and collect a vapor
sample by opening the sample port valve. Transport the sample canister to an analytical
laboratory for analysis. After collecting the sample turn off the air compressor DLR-250 first,
followed by the vacuum pump VLR-500. Close the valve at the SP manifold that leads to air
sparge well SP-1. Close the valves on the SVE manifold that lead to soil vapor extraction wells
SVE-1 and SVE-2. Open the valve at the SP manifold that leads to air sparge well SP-2.
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Step 15Repeat step 2.

Step 16 Turn on air compressor DLR-250 and throttle the valve at the port on the SP manifold leading to
SP-2 until the flowmeter reads 25 scfm. Connect a summa canister to the sample port
immediately before the vapor phase carbon vessels using Tygon® tubing and collect a vapor
sample by opening the sample port valve. Transport the sample canister to an analytical

laboratory for analysis. Repeat steps 5 through 8.

Step 17 Measure the pressure at the gauge at the SP manifold that leads to air sparge well SP-2. Record it

on the field form in Attachment G.

Step 18 Repeat steps 5 through 8 and 17 every 10 minutes.

Step 19 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-2 until the flowmeter reads 50 scfm and repeat step 18. Repeat step 18.

Step 20 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-2 until the flowmeter there reads 75 scfm. Repeat step 18.

Step 21 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-2 until the flowmeter reads 100 scfm. Repeat step 18

Step 22 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-2 until the flowmeter reads 125 scfm. Repeat step 18.

Step 23 After 30 minutes (recording 4 rounds of data), connect a summa canister to the sample port
immediately before the vapor phase carbon vessels using Tygon® tubing and collect a vapor
sample by opening the sample port valve. Transport the sample canister to an analytical
laboratory for analysis. After collecting the sample turn off the air compressor DLR-250 first,
followed by the vacuum pump VLR-500. Close the valve at the SP manifold that leads to air
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sparge well SP-2. Close the valves on the SVE manifold that lead to soil vapor extraction wells
SVE-1 and SVE-2. Open the valve at the SP manifold that leads to air sparge well SP-3.

Step 24 Repeat step 2.

Step 25 Turn on air compressor DLR-250 and throttle the valve at the port on the SP manifold leading to
SP-3 until the flowmeter reads 25 scfm. Connect a summa canister to the sample port
immediately before the vapor phase carbon vessels using Tygon® tubing and collect a vapor
sample by opening the sample port valve. Transport the sample canister to an analytical

laboratory for analysis.

Step 26 Measure the pressure at the gauge at the SP manifold that leads to air sparge well SP-3. Record it

on the field form in Attachment G.

Step 27 Repeat steps 5 through 8 and 26 every 10 minutes.

Step 28 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-3 until the flowmeter reads 50 scfm. Repeat step 27.

Step 29 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-3 until the flowmeter reads 75 scfm. Repeat step 27.

Step 30 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-3 until the flowmeter reads 100 scfm. Repeat step 27.

Step 31 After 30 minutes (recording 4 rounds of data), throttle the valve at the port on the SP manifold
leading to SP-3 until the flowmeter reads 125 scfm. Repeat step 27.

Step 32 After 30 minutes (recording 4 rounds of data), connect a summa canister to the sample port
immediately before the vapor phase carbon vessels using Tygon® tubing and collect a vapor
sample by opening the sample port valve. Transport the sample canister to an analytical

laboratory for analysis. After collecting the sample turn off the air compressor DLR-250 first,
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followed by the vacuum pump VLR-500. Close the valve at the SP manifold that leads to air
sparge well SP-3. Close the valves on the SVE manifold that lead to soil vapor extraction wells
SVE-1 and SVE-2. Open the valves at the SP manifold that lead to air sparge wells SP-1 and SP-
2.

Step 33 Repeat step 2.

Step 34 Turn on air compressor DLR-250 and throttle the valves at the ports on the SP manifold leading
to SP-1 and SP-2 until the flowmeters at each port read 25 scfm.

Step 35Measure the pressure at the gauges at the SP manifold that lead to air sparge wells SP-1 and SP-2.
Record it on the field form in Attachment G.

Step 36 Repeat steps 5 through 8 and 35 every 10 minutes.

Step 37 After 30 minutes (recording 4 rounds of data), throttle the valves at the ports on the SP manifold
leading to SP-1 and SP-2 until the flowmeters at each port read 50 scfm. Repeat step 36.

Step 38 After readings are taken at 30 minutes, throttle the valves at the ports on the SP manifold leading

to SP-1 and SP-2 until the flowmeters at each port read approximately 62.5 scfm. Repeat step 36.

Step 39 After 30 minutes (recording 4 rounds of data), turn off the air compressor DLR-250 first,
followed by the vacuum pump VLR-500. Close the valves at the SP manifold that lead to air
sparge wells SP-1 and SP-2. Close the valves on the SVE manifold that lead to soil vapor
extraction wells SVE-1 and SVE-2. Open the valves at the SP manifold that lead to air sparge
wells SP-1 and SP-3.

Step 40 Repeat step 2.

Step 41 Turn on air compressor DLR-250 and throttle the valves at the ports on the SP manifold leading
to SP-1 and SP-3 until the flowmeters at each port read 25 scfm.
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Step 42 Measure the pressure at the gauges at the SP manifold that lead to air sparge wells SP-1 and SP-3.

Record it on the field form in Attachment G.

Step 43 Repeat steps 5 through 8 and 42 every 10 minutes

Step 44 After 30 minutes (recording 4 rounds of data), throttle the valves at the ports on the SP manifold
leading to SP-1 and SP-3 until the flowmeters at each port read 50 scfm. Repeat step 43.

Step 45 After 30 minutes (recording 4 rounds of data), throttle the valves at the ports on the SP manifold
leading to SP-1 and SP-3 until the flowmeters at each port read approximately 62.5 scfm. Repeat
step 43.

Step 46 After 30 minutes (recording 4 rounds of data), turn off the air compressor DLR-250 first,
followed by the vacuum pump VLR-500. Close the valves at the SP manifold that lead to air
sparge wells SP-1 and SP-3. Close the valves on the SVE manifold that lead to soil vapor
extraction wells SVE-1 and SVE-2. Open the valves at the SP manifold that lead to air sparge
wells SP-2 and SP-3.

Step 47 Repeat step 2.

Step 48 Turn on air compressor DLR-250 and throttle the valves at the ports on the SP manifold leading

to SP-2 and SP-3 until the flowmeters at each port read 25 scfm.

Step 49 Measure the pressure at the gauges at the SP manifold that lead to air sparge wells SP-2 and SP-3.

Record it on the field form in Attachment G.

Step 50 Repeat steps 5 through 8 and 49 every 10 minutes.

Step 51 After 30 minutes (recording 4 rounds of data), throttle the valves at the ports on the SP manifold
leading to SP-2 and SP-3 until the flowmeters at each port read 50 scfm. Repeat step 50.
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Step 52 After 30 minutes (recording 4 rounds of data), throttle the valves at the ports on the SP manifold
leading to SP-2 and SP-3 until the flowmeters at each port read approximately 62.5 scfm. Repeat
step 50.

Step 53 After 30 minutes (recording 4 rounds of data), turn off the air compressor DLR-250 first,
followed by the vacuum pump VLR-500. Close the valves at the SP manifold that leads to air
sparge wells SP-2 and SP-3. Close the valves on the SVE manifold that lead to soil vapor
extraction wells SVE-1 and SVE-2. Open the valves at the SP manifold that lead to air sparge
wells SP-1, SP-2, and SP-3.

Step 54 Repeat step 2.

Step 55 Turn on air compressor DLR-250 and throttle the valves at the ports on the SP manifold leading
to SP-1, SP-2, and SP-3 until the flowmeters at each port read 25 scfm. Connect a summa
canister to the sample port immediately before the vapor phase carbon vessels using Tygon®
tubing and collect a vapor sample by opening the sample port valve. Transport the sample

canister to an analytical laboratory for analysis.

Step 56 Measure the pressure at the gauges at the SP manifold that lead to air sparge wells SP-1, SP-2,
and SP-3. Record it on the field form in Attachment G.

Step 57 Repeat steps 5 through 8 and 56 every 10 minutes.

Step 58 After 30 minutes (recording 4 rounds of data), throttle the valves at the ports on the SP manifold
leading to SP-1, SP-2, and SP-3 until the flowmeters at each port read approximately 42 scfm.
Repeat step 57.

Step 59 After 30 minutes (recording 4 rounds of data), connect a summa canister to the sample port
immediately before the vapor phase carbon vessels using Tygon® tubing and collect a vapor
sample by opening the sample port valve. Transport the sample canister to an analytical
laboratory for analysis. After collecting the sample turn off the air compressor DLR-250 first,

followed by the vacuum pump VLR-500. Close the valves at the SP manifold that leads to air
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sparge wells SP-1, SP-2, and SP-3. Close the valves on the SVE manifold that lead to soil vapor

extraction wells SVE-1 and SVE-2. Prepare for constant-rate testing.

9.2.2 Constant - Rate Testing

Step 1 Open the valves at the SVE manifold that lead to soil vapor extraction well SVE-1 and SVE-2.

Step 2 Turn on vacuum pump VLR-500 and throttle the valves at the ports on the SVE manifold leading

to SVE-1 and SVE-2 until maximum vacuum pressure is obtained in both legs.

Step 3 Turn on air compressor DLR-250 Open the valves at the SP manifold that lead to air sparge wells
SP-1, SP-2, and SP-3 and throttle the valves at the ports on the SP manifold leading to SP-1, SP-

2, and SP-3 until the flowmeters at each port read a maximum flowrate of approximately 42 scfm.

Step 4 Connect a summa canister to the sample port immediately before the vapor phase carbon vessels
using Tygon® tubing and collect a vapor sample by opening the sample port valve. Transport the

sample canister to an analytical laboratory for analysis.

Step 5 Measure the pressure at the gauges at the SP manifold that lead to air sparge wells SP-1, SP-2,
and SP-3. Record it on the field form in Attachment G.

Step 6 Measure the flowrate at the flowmeters at the SP manifold and after the vapor-phase activated

carbon vessels. Record it on the field form in Attachment G.

Step 7 Measure the vacuum on the gauges at the SVE manifold and at wells SVE-1 and SVE-2. Record

them on the field form in Attachment G.

Step 8 Measure the pressure/vacuum on the gauges OW-1, OW-1D, OW-2, OW-2D, OW-3, OW-3D,
OW-4, OW-4D, DEC-044, DEC-044D, DEC-031, and DEC-031D. Record them on the field

form in Attachment G.
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Step 9 Connect the combination PID/FID to the sample port immediately before the vapor-phase
activated carbon vessels using Tygon® tubing. Open the valve at the sample port. Measure the
VOC concentration in both PID mode and FID mode. Record them on the field form in
Attachment G.

Step 10 Connect the combination PID/FID to the sample port in between each the vapor-phase activated
carbon trains (vessels connected in series) using Tygon® tubing. Open the valve at the sample
port. Measure the VOC concentration in both PID mode and FID mode. Record them on the

field form in Attachment G. Repeat every 10 minutes.

Step 12 Repeat steps 5 through 10 every 10 minutes.

Step 14 After 120 minutes, connect a summa canister to the sample port immediately before the vapor
phase carbon vessels using Tygon® tubing and collect a vapor sample by opening the sample port

valve. Transport the sample canister to an analytical laboratory for analysis.

Step 15 Turn off the air compressor DLR-250 first, followed by the vacuum pump VLR-500. Close the
valves at the SP manifold that leads to air sparge wells SP-1, SP-2, and SP-3. Close the valves on
the SVE manifold that lead to soil vapor extraction wells SVE-1 and SVE-2. Prepare for

demobilization.
10.0 SUBCONTRACTORS

ProAct Services Corporation in Southbury, Connecticut will be subcontracted to provide the

SVE/SP unit (to be confirmed). Catalog cuts of equipment are presented in Attachment D.

Con-Test Laboratories, Inc. will be subcontracted to provide analytical services for the vapor

samples and waste characterization sampling, if required.
Pine Environmental Services will be subcontracted to provide the combination FID/PID.

Carbonair will provide eight 250 pound vapor phase activated carbon canisters (GPC 3.85), and
will transport and dispose of spent vapor phase carbon canisters (to be confirmed). Catalog cuts of

equipment are presented in Attachment D.
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GT Power Systems, Inc. will be subcontracted to provide and transport the electrical generator,
and two temporary exterior portable light towers. Catalog cuts of equipment are presented in Attachment
D.

Johnny on the Spot, Inc. will provide the portable temporary fencing Attachment D.

AARCO Environmental Services will be subcontracted to transport and dispose of waste

materials generated during the pilot test.
11.0 HEALTH AND SAFETY PLAN

A health and safety plan has been prepared for the site and will be stored in the SVE/SP trailer
during the pilot test.

120 PERMITTING

A New York City Department of Transportation (NYCDOT) permit will be required prior to

commencing the pilot study.
13.0 INVESTIGATION DERIVED WASTES (IDW)

All IDW including personal protective equipment, entrained groundwater, etc., will be contained
in DOT-approved containers with tight fitting lids. Provisions for the proper handling, testing, and
disposal of IDW materials will be arranged prior to commencement of field activities. Filled containers

will be removed from the Site on a daily basis.
140 CONCLUSIONS/ RECOMMENDATIONS

A SVE/SP Pilot Study Report will be developed to present the procedures used for the stepped-
rate and constant-rate tests. The report will include a summary of our findings, recommendations and

conclusions. Data collected during the study will be used to determine the following:

e If SVE/SP is effective for removing VOC constituents and should be developed further as part of

a feasibility study.

e The optimum extraction rate and vacuum pressure
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e Determine the radius of influence created under optimum conditions
e Removal rates of VOC constituents
e The intrinsic permeability of the media

e The most effective configuration for removing VOC constituents using a combination of SVE
and air sparge wells. Locations, depths, diameters, and screen lengths for SVE and SP wells will
be identified.

o Full-scale SVE design parameters values, including equipment sizing, system and wellhead

flowrates, vacuum, and pressures.
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TABLES



Table 1 - Soil Vapor Extraction Testing Summary

Sequence No. Extraction Extraction Target Air Sample
Well SVE-1 | Well SVE-2 Vacuum Summa Canisters
(in Ho)
1 X 5 X
2 X 10
3 X 15
4 X 20
5 X maximum X
6 X 5 X
7 X 10
8 X 15
9 X 20
10 X maximum X
11 X X 5 X
12 X X 10
13 X X 15
14 X X 20
15 X X maximum X
16 (Constant Rate) X X maximum XX
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Table 2 - Air Sparge Testing Summary

Air Sparge Air Sparge Air Sparge
Well-SP-1 Well-SP-2 Well-SP-3 Air Sample
Sequence No. i
Target Flowrate | Target Flowrate | Target Flowrate| Summa Canisters
(scfm) (scfm) (scfm)
1 25 X
2 50
3 75
4 100
5 125 X
6 25 X
7 50
8 75
9 100
10 125 X
11 25 X
12 50
13 75
14 100
15 125 X
16 25 25
17 50 50
18 62.5 62.5
19 25 25
20 50 50
21 62.5 62.5
22 25 25
23 50 50
24 62.5 62.5
25 25 25 25 X
26 42 42 42 X
27 (Constant Rate) 42 42 42 XX
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ATTACHMENT A

APRIL 28, 2015
NYSDEC CORRESPONDENCE



April 28, 2015

Ms. David Harrington, P.E.

Project Manager

New York State Department of Environmental Conservation
Division of Environmental Remediation

625 Broadway

Albany, NY 12233-7010

RE: NYSDEC Standby Contract C007540
Former Klink Cosmo Cleaners, Site No. 224130

Soil Vapor Extraction / Air Sparge Pilot Study Well Locations and Design
WA # C007540-4.1

Introduction and Background

Chlorinated solvents including tetrachloroethene (PCE) and trichloroethene (TCE) have been
detected in soil vapor, soil, and groundwater samples at concentrations significantly above New
York State Standards, Criteria, and Guidance (SCGs) values in the vicinity of the former Klink
Cosmo Cleaner Site, in Brooklyn NY (Site). The remedial action goal for the Site is to eliminate
or mitigate all significant threats to human health and/or the environment, to the extent
practicable, caused by contaminants present due to the release of PCE from the former dry
cleaners onsite. In order to meet this goal, remedial action objectives (RAOs) have been
established to protect human health and the environment. These RAOs provide the basis for
selecting appropriate technologies and developing remedial alternatives. RAOs were established
on the basis of contaminated media, SCGs for the site (especially Part 375 soil cleanup
objectives), the results of Phase 2 of the Klink Cosmo Remedial Investigation (URS, December,
2011), and the qualitative human health exposure assessment.

Media For: Remedial Action Objectivés
Soil Vapor/ Public Health Protection | o Mitigate impacts to public health resulting from
Outdoor Air existing, or the potential for, soil vapor

intrusion into buildings and/or outdoor air.

Groundwater Public Health Protection | o Prevent human exposure (ingestion, contact
with, or inhalation of volatiles) to contaminated
groundwater;

Environmental Protection | 0 Remove the source of groundwater
contamination, and

o Restore groundwater aquifer to pre-release
conditions, to the extent possible.
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In accordance with Task 5 of Amendment Request #1 to Work Assignment (WA) # C007540-4.1, URS
will perform a pilot study adjacent to the Site to obtain data that will be used to evaluate and assess the
effectiveness of soil vapor extraction (SVE) and air sparge (AS) technologies to remediate and mitigate
the contaminants at the Site. This data will also be used to develop full-scale treatment for further
consideration in the FS along with other remedial alternatives.

Groundwater is approximately 32 feet below ground surface (bgs). Analytical data collected from soil
vapor implants (SG-49, SG-58, SG-84, and SG-85), monitoring wells (DEC-31, DEC-31D, DEC-031TC,
DEC-44, and DEC-44D), and soil borings (SB-15, SB-16, SB-18, and SB-22) were evaluated and used to
determine the area that the pilot study will be performed. The pilot study will be conducted along the
south side of Richardson Street near the intersection of Vandervort Avenue between monitoring wells
clusters DEC-31 and DEC-44D. Three air sparge (SP), two SVE, and four pairs of soil vacuum
monitoring point [i.e., observation wells (OW)] will be constructed as part of the pilot study program.
Locations of these wells and two additional monitoring wells (DEC-141 and DEC-141D) were selected
based on contaminant levels in the soil vapors and groundwater. Actual locations were determined in the
field during the week of April 13", 2015 and are presented on Figure 1.

All well locations will be cleared to 5 feet bgs using a Vac-Tron® prior to drilling to confirm the absence
of any buried utilities. Figure 2 presents an elevation of the proposed SP, SVE, and OW pairs in relation
to the existing and proposed (DEC-141 and DEC-141D) monitoring wells. Geologic strata used to size
the well screens and filter material is also presented on Figure 2. Figure 3 presents construction details for
air sparge, soil vapor extraction, and observation wells. Figure 4 presents a detail for the combination
sparge (SP-2) / observation (OW-4 and OW-4D) well cluster.

Air Sparge Wells

Two 6-inch diameter boreholes will be advanced 60 feet bgs, approximately 28 feet below the
groundwater surface, using sonic drilling methods. Soils will be screened using a photoionization
detector (PID). A third AS/ combination OW well cluster will also be installed and the details are
presented in a separate section below. Up to two soil samples will be collected from each boring from the
areas exhibiting the highest PID readings for analysis of Target Compound List (TCL) volatile organic
compounds (VOCs). Two sparge wells (SP-1 and SP-3) will be constructed to a depth of 60 feet below
grade. The wells will be constructed with 2-inch diameter schedule 40 polyvinylchloride (PVC) screens
in the bottom 3 feet of each solid PVC riser. The filter pack surrounding the 20-slot well screen shall be
FilPro #3 or an approved equal. The filter pack will extend approximately 1 foot above the well screen.
Bentonite chips will be placed approximately 2 feet above the filter pack. A bentonite slurry mixture or
bentonite chips will extend upward from the filter pack to grade. An 8-inch diameter flush mounted well
box will be installed to protect the well.

Soil Vapor Extraction Wells

Two 8-inch diameter boreholes will be advanced to approximately 27 feet bgs, approximately 5 feet
above the water table, using sonic drilling methods. Soils will be screened using a PID. Up to two soil
samples will be collected from each boring from the areas exhibiting the highest PID readings for analysis
of TCL VOCs. The SVE wells will be constructed with 4-inch diameter schedule 40 PVC screens in the
bottom 10 feet of each solid PVC riser. The filter pack surrounding the 20-slot well screen shall be FilPro
#1 or an approved equal. The filter pack will extend approximately 1 foot above the well screen.
Bentonite pellets or chips will be placed 2 feet above the filter pack. A bentonite slurry mixture or
bentonite chips will extend upward from the filter pack to grade. An 8-inch diameter flush mounted well
box will be installed to protect the well.




Seil Vacuum monitoring Points/Observation Wells

Three 6-inch diameter boreholes will be advanced to approximately 30 feet bgs, approximately 2 feet
above the groundwater surface, using sonic drilling methods. Soils will be screened using a PID. Up to
two soil samples will be collected from each boring from the areas exhibiting the highest PID readings for
analysis of TCL VOCs. Three observation well pairs (OW-1, OW-1D, OW-2, OW-2D, and OW-3, OW-
3D) will be constructed side by side in the same borehole extending to different depths. The shallower
observation wells (OW-1, OW-2, and OW-3) will extend approximately 17 feet bgs while the deep wells
(OW-1D, OW-2D, and OW-3D) will extend to approximately 30 feet bgs. The wells will be constructed
with 1-inch diameter schedule 40 PVC screens in the bottom 10 feet of each solid PVC riser. The filter
pack surrounding the 20-slot well screen shall be FilPro #1 or an approved equal. The filter pack will
extend approximately 1 foot above the well screens at the deeper wells and 6-inches above the well screen
at the shallower wells. Bentonite chips will be placed 1 foot above the filter pack in the deeper and
shallower wells. A cement/bentonite mixture will extend upward from the filter pack to grade. An 8-inch
diameter flush mounted well box will be installed to protect the well pairs.

Air Sparge/ Soil Vacuum Monitoring Points - Observation Well Cluster

A 6-inch diameter borehole will be advanced 60 feet bgs, approximately 28 feet below the groundwater
surface, using sonic drilling methods. Soils will be screened using a photoionization detector (PID). Up
to two soil samples will be collected from the areas exhibiting the highest PID readings for analysis of
TCL VOCs. Sparge well SP-2 will be constructed to a depth of 60 feet bgs. The well will be constructed
with 2-inch diameter schedule 40 PVC screen in the bottom 3 feet of the solid PVC riser. The filter pack
surrounding the 20-slot well screen shall be FilPro #3 or an approved equal. The filter pack will extend
approximately 1 foot above the well screen. Bentonite chips will be placed approximately 2 feet above
the filter pack. A cement/bentonite mixture will extend upward from the filter pack to 30 feet bgs.

Observation well pair OW-4 and OW-4D will be constructed on each side of SP-2 in the same borehole.
OW-4 will extend 17 feet bgs and OW-4D will extend 30 feet bgs. The OWs will be constructed with 1-
inch diameter schedule 40 PVC screens in the bottom 10 feet of each solid PVC riser. The filter pack
surrounding the 20-slot well screen shall be FilPro #1 or an approved equal. The filter pack will extend
approximately 1foot above the well screens at OW-4D and 6-inches above the well screen at OW-4.
Bentonite chips will be placed approximately 1 foot above the filter packs in both OW-4 and OW-4D. A
bentonite slurry mixture or bentonite chips will extend upward from the filter pack above OW-4 to grade.
A 12-inch diameter flush mounted well box will be installed over SP-2, OW-4, and OW-4D to protect the
well cluster,

Development of Air Sparge Wells

SP-1, SP-2, and SP-3 will be developed a minimum of 24 hours following their completion.
Approximately 100 gallons of development water will be removed from each well and drummed for
testing and disposal offsite.

Disposal of IDW

All investigation derived wastes (IDW) including personal protective equipment, soil cuttings,
development water, etc. must be contained in DOT-approved containers with tight fitting lids. Provisions
for the proper handling, testing, and disposal of IDW materials will be arranged prior to commencement
of field activities. Filled containers will be removed from the Site on a daily basis.




PILOT STUDY WELL CONSTRUCTION SUMMARY

Well Design Screen Filter Screen Curb Well Location Rationale
ID Materials Size Pack Depth Box
Setting O (In)
(Ft bgs)
SP-1 | 2”@  Sch.40 | 0.020” FilPro 57 - 60 8 Highest PCE & TCE levels in
PVC slot #3 groundwater at DEC-31 &
SP2 [2°@Sch40 | 0020 | FilPro 57-60 8 BEC“M’ screened 30-45” bes.
PVC slot s ‘1d not want to sparge at
highest concentration (DEC-31)
SP-3 | 2”0 Sch.40 0.020” FilPro 57 -60 12 to mitigate migration of PCE &
pvcC slot #3 TCE during Pilot Study.
Dissolved-phase is believed to
extend deeper than 45° bgs.
Introduce air 15° below screen
interval (normally 10-15" below
contaminants).
SVE-1 | 4’ Sch.40 0.020” FilPro 17 -27 8 Soil vapor samples collected ~
PVC slot #1 8’ bgs within the fine/med sand
SVE-2 | 4”@ Sch.40 0.020” FilPro 17-27 8 strata  from Implant Wells.
PVC slot #1 SVE well screens set 5’ above
water table to minimize
entrainment of water into
treatment system.
OW-1 | 1”0 Sch.40 0.020” FilPro 7-17 8
PVC slot #1 OW pairs will be installed ~ 9,
OW- | 1”0 Sch.40 0.020” FilPro 20-30 8 12’, 14’, 18, and 26’ away
1D PVC slot #1 from the SVE wells. Should be
OW-2 | 17 Sch.40 0.020” FilPro 7-17 8 able to determine the radius of
PVC slot #1 influence (ROI) in the
OW- | 1”0 Sch.40 0.020” FilPro 20-30 8 formation with these intervals.
2D PVC slot #1 Should also be able to
OW-3 | 1”3 Sch.40 0.020” FilPro 7-17 8 determine how the ROI changes
PVC slot #1 at depth as OW pairs will
OW- | 1”0 Sch.40 0.020” FilPro 20 - 30 8 extend 7-17" bgs and 20-30°
3D PVC slot #1 bgs. PID readings will also be
OW-4 | 1”3 Sch.40 | 0.020” FilPro 7-17 12 | collected to determine VOC
PVC slot #1 concentrations at depth during
OW- | 1”@ Sch40 | 0.020” FilPro 20 - 30 12| soil vapor extraction and while
4D | PVC slot #1 air sparging.




Pilot Study Implementation
A Work Plan for the pilot study implementation will be submitted separately.

We appreciate the opportunity to serve the Department on this interesting and challenging project. If you
should have any questions, please contact me.

Sincerely,

A

Michael Gutmann
Project Manager

cc: John Lysiak, URS
Mark Lang, P.E., VP, URS
File 11176390 (WA-1)
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ATTACHMENT B

WELL CONSTRUCTION DIAGRAMS



DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:
Glacier Drilling Co.

Driller:
Mark Schock

Flush Mount

Protective Casing and Lockable Cap

Elevation 37.37 ft amsl

Elevation 37.10 ft amsl

Ground Level

Rig Make/Model:
8140LS Sonic Rig

Date:
4/13/15 - 4/21/15

GEOLOGIC LOG

Depth(ft.) Description
See Boring Log for
Lithologic Description
WELL DESIGN

AUGERHOLE

6.25 inch dia.
50 feet length

PVC CASING
2 inch dia.
25 feet length

22
25'
PVC SCREEN
2 inch dia.
20 feet length
45'
50'

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Riser: 2" PVC

Type: 2"PVC

Slot Size: .020"

Type: #2 Sand Setting: 22 -45'

SEAL MATERIAL

Type: Bentonite Setting: 1-22'and
45-50'

COMMENTS:

LEGEND

|:| Bentonite Chip Seal
_ Bentonite Pellet Seal
|:| Silica Sandpack

Client: NYSDEC

Former Klink Cosmo Cleaners

Project No.: 11176390.00005

URS Corporation

MONITORING WELL CONSTRUCTION

DETAILS

Well Number: DEC-033R

J:\Projects\11176390\EXCEL\KIlink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - DEC-033R




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:
Glacier Drilling Co.

Driller:
Mark Schock

Flush Mount

Protective Casing and Lockable Cap

33.34 ft amsl

Elevation

32.99 ft amsl

Elevation

Rig Make/Model:
8140LS Sonic Rig

Date:
4/13/15 - 4/17/15

GEOLOGIC LOG

Depth(ft.) Description
See Boring Log for
Lithologic Description
WELL DESIGN

Ground Level

AUGERHOLE

6.25 inch dia.
41 feet length

PVC CASING
2 inch dia.
26 feet length

26'
PVC SCREEN
2 inch dia.
15 feet length
41

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Riser: 2"PVC

Type: 2"PVC

Slot Size: .020"

Type: #2 Sand Setting: 24-41'

SEAL MATERIAL

Type: Bentonite pellets 22-24'
Bentonite slurry 3-22'

COMMENTS:

LEGEND

Bentonite Slurry

_ Bentonite Pellet Seal
I:I Silica Sandpack

Client: NYSDEC

Former Klink Cosmo Cleaners

Project No.: 11176390.00005

URS Corporation

MONITORING WELL CONSTRUCTION
DETAILS

Well Number: DEC-140

J:\Projects\11176390\EXCEL\KIlink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - DEC-140




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:
Glacier Drilling Co.

Driller:
Mark Schock

Flush Mount

Protective Casing and Lockable Cap

33.57 ft amsl

Elevation

33.22 ft amsl

Elevation

Rig Make/Model:
8140LS Sonic Rig

Date:
4/13/15 - 4/16/15

GEOLOGIC LOG

Depth(ft.) Description
See Boring Log for
Lithologic Description
WELL DESIGN

Ground Level

AUGERHOLE

6.25 inch dia.
80 feet length

PVC CASING
2 inch dia.
70 feet length

70'
PVC SCREEN
2 inch dia.
10 feet length
80'

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Riser: 2"PVC

Type: 2"PVC

Slot Size: .020"

Type: #2 Sand Setting: 68-80'

SEAL MATERIAL

Type: Bentonite pellets 65-68'
Bentonite slurry 2-65'

COMMENTS:

LEGEND

Bentonite Slurry

_ Bentonite Pellet Seal
I:I Silica Sandpack

Client: NYSDEC

Former Klink Cosmo Cleaners

Project No.: 11176390.00005

URS Corporation

MONITORING WELL CONSTRUCTION
DETAILS

Well Number: DEC-140D

J:\Projects\11176390\EXCEL\KIink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - DEC-140D




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:
Glacier Drilling Co.

Driller:
Mark Schock

Flush Mount

Protective Casing and Lockable Cap

36.23 ft amsl

Elevation

35.87 ft amsl

Elevation

Rig Make/Model:
8140LS Sonic Rig

Date:
4/14/15 - 4/21/15

GEOLOGIC LOG

Depth(ft.) Description
See Boring Log for
Lithologic Description
WELL DESIGN

Ground Level

AUGERHOLE

6.25 inch dia.
44 feet length

PVC CASING
2 inch dia.
29 feet length

29'
PVC SCREEN
2 inch dia.
15 feet length
44

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Riser: 2"PVC

Type: 2"PVC

Slot Size: .020"

Type: #2 Sand Setting: 27-44'

SEAL MATERIAL

Type: Bentonite chips 1-27'

COMMENTS:

LEGEND

Bentonite Slurry

_ Bentonite Pellet Seal
I:I Silica Sandpack

Client: NYSDEC

Former Klink Cosmo Cleaners

Project No.: 11176390.00005

URS Corporation

MONITORING WELL CONSTRUCTION
DETAILS

Well Number: DEC-141

J:\Projects\11176390\EXCEL\KIlink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - DEC-141




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Glacier Drilling Co. Elevation 36.10 ft amsl Ground Level
Driller: Elevation 35.45 ft amsl AUGERHOLE
Mark Schock 6.25 inch dia.
Rig Make/Model: 80 feet length
8140LS Sonic Rig
Date:
4/14/15 - 4/20/15
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 70 feet length
See Boring Log for
Lithologic Description 70’
PVC SCREEN
2 inch dia.
10 feet length
80'
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting:  68-80'
Surface: Steel grade box Type: 2"PVC

Riser: 2" PVC

Slot Size: .020"

SEAL MATERIAL

Type: Bentonite pellets 66-68'
Bentonite slurry 3-66'

COMMENTS:

LEGEND

Bentonite Slurry

_ Bentonite Pellet Seal
I:l Silica Sandpack

Client: NYSDEC

Former Klink Cosmo Cleaners

Project No.: 11176390.00005

URS Corporation

MONITORING WELL CONSTRUCTION
DETAILS

Well Number: DEC-141D

J:\Projects\11176390\EXCEL\KIink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - DEC-141D




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Glacier Drilling Co. Elevation 37.22 ft amsl Ground Level
Driller: Elevation 36.90 ft amsl AUGERHOLE
Mark Schock 6.25 inch dia.
Rig Make/Model: 45 feet length
8140LS Sonic Rig
Date:
4/13/15 - 4/15/15
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 30 feet length
See Boring Log for
Lithologic Description 30
PVC SCREEN
2 inch dia.
15 feet length
45'
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting:  27-45'
Surface: Steel grade box Type: 2"PVC

Riser: 2" PVC

Slot Size: .020"

SEAL MATERIAL

Type: Bentonite chips 1-27'

COMMENTS:

LEGEND

Bentonite Slurry

_ Bentonite Pellet Seal
I:l Silica Sandpack

Client: NYSDEC

Former Klink Cosmo Cleaners

Project No.: 11176390.00005

URS Corporation

MONITORING WELL CONSTRUCTION
DETAILS

Well Number: DEC-142

J:\Projects\11176390\EXCEL\KIlink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - DEC-142




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Glacier Drilling Co. Elevation 36.94 ft amsl Ground Level
Driller: Elevation 36.45 ft amsl AUGERHOLE
Mark Schock 6.25 inch dia.
Rig Make/Model: 80 feet length
8140LS Sonic Rig
Date:
4/13/15 - 4/15/15
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 70 feet length
See Boring Log for
Lithologic Description 70’
PVC SCREEN
2 inch dia.
10 feet length
80'
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting:  68-80'
Surface: Steel grade box Type: 2"PVC

Riser: 2" PVC

Slot Size: .020"

SEAL MATERIAL

Type: Bentonite pellets 66-68'
Bentonite slurry 3-66'

COMMENTS:

LEGEND

Bentonite Slurry

_ Bentonite Pellet Seal
I:l Silica Sandpack

Client: NYSDEC

Former Klink Cosmo Cleaners

Project No.: 11176390.00005

URS Corporation

MONITORING WELL CONSTRUCTION
DETAILS

Well Number: DEC-142D

J:\Projects\11176390\EXCEL\KIink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - DEC-142D




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:
Glacier Drilling Co.

Driller:
Mark Schock

Flush Mount

Protective Casing and Lockable Cap

Elevation 35.70 ft amsl

Elevation 35.32 ft amsl

Rig Make/Model:
8140LS Sonic Rig

Date:
4/15/15 - 4/29/15

GEOLOGIC LOG

Depth(ft.) Description
See Boring Log for
Lithologic Description
WELL DESIGN

Ground Level
AUGERHOLE
8.25 inch dia.
27 feet length

PVC CASING
4 inch dia.
17 feet length

17'
PVC SCREEN
4 inch dia.
10 feet length
27

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Riser: 4" PVC

Type: 4" PVC

Slot Size: .020"

Type: #1 Sand Setting:  16-27"

SEAL MATERIAL

Type: Bentonite pellets 14-16'
Bentonite slurry 1-14"'

COMMENTS:

LEGEND

Bentonite Slurry

_ Bentonite Pellet Seal
I:l Silica Sandpack

Client: NYSDEC

Former Klink Cosmo Cleaners

Project No.: 11176390.00005

URS Corporation

SOIL VAPOR EXTRACTION WELL
CONSTRUCTION DETAILS

Well Number: SVE-01

J:\Projects\11176390\EXCEL\KIlink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - SVE-01




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:
Glacier Drilling Co.

Driller:
Mark Schock

Elevation

Flush Mount

Protective Casing and Lockable Cap

36.52 ft amsl

Elevation

36.12 ft amsl

Rig Make/Model:
8140LS Sonic Rig

Date:
4/15/15 - 4/29/15

GEOLOGIC LOG

Depth(ft.) Description
See Boring Log for
Lithologic Description
WELL DESIGN

Ground Level

AUGERHOLE

8.25 inch dia.
27 feet length

PVC CASING
4 inch dia.
17 feet length

17
PVC SCREEN
4 inch dia.
10 feet length
27"

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Riser: 4" PVC

Type:

Slot Size:

4" PVC

.020"

Type: #1 Sand Setting: 16-27'

SEAL MATERIAL

Type: Bentonite pellets 14-16'
Bentonite slurry 1-14'

COMMENTS:

LEGEND

Bentonite Slurry

_ Bentonite Pellet Seal
I:I Silica Sandpack

Client:

NYSDEC

Former Klink Cosmo Cleaners

Project No.:

11176390.00005

URS Corporation

SOIL VAPOR EXTRACTION WELL
CONSTRUCTION DETAILS

Well Number:

SVE-02

J:\Projects\11176390\EXCEL\KIlink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - SVE-02




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:

Flush Mount

Protective Casing and Lockable Cap

Glacier Drilling Co. Elevation 35.72 ft amsl Ground Level
Driller: Elevation 35.29 ft amsl AUGERHOLE
Mark Schock 6.25 inch dia.
Rig Make/Model: 60 feet length
8140LS Sonic Rig
Date:
4/23/2015
GEOLOGIC LOG PVC CASING
2 inch dia.
Depth(ft.) Description 57 feet length
See Boring Log for
Lithologic Description
57' PVC SCREEN
2 inch dia.
60’ 3 feet length
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #3 Sand Setting:  56-60'
Surface: Steel grade box Type: 2"PVC

Riser: 2" PVC

Slot Size: .020"

SEAL MATERIAL

Type: Bentonite pellets 54-56'
Bentonite slurry 1-54'

COMMENTS:

LEGEND

Bentonite Slurry

_ Bentonite Pellet Seal
I:l Silica Sandpack

Client: NYSDEC

Former Klink Cosmo Cleaners

Project No.: 11176390.00005

URS Corporation

AIR SPARGE WELL CONSTRUCTION
DETAILS

Well Number: AS-01

J:\Projects\11176390\EXCEL\KIlink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - SP-01




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:
Glacier Drilling Co.

Driller:
Mark Schock

Flush Mount

Protective Casing and Lockable Cap

Rig Make/Model:
8140LS Sonic Rig

Date:
4/27/2015 and 4/28/2015

GEOLOGIC LOG

Elevation 36.13 ft amsl| Ground Level
Elevation 35.84 ft amsl AUGERHOLE
8.25 inch dia.

6"

AIR SPARGE WELL

Depth(ft.) Description
See Boring Log for
Lithologic Description
WELL DESIGN

18'

60 feet length

PVC SCREEN

1 inch dia.
10 feet length

PVC CASING

_ 5" |

2 inch dia.
57 feet length

PVC SCREEN
2 inch dia.
3 feet length

60’

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box
Air Sparge Well: 2" PVC

Observation Well: 1" PVC

Air Sparge Well: 2" PVC
Observation Well: 1" PVC

Slot Size: .020"

AS-02: No. 3 sand
OW-04: No. 1 sand

SEAL MATERIAL

Type:
Bentonite pellets 18-19' and 54-56'
Bentonite chips 1-6' and 30-54'

COMMENTS: LEGEND
Bentonite Chip Seal
_ Bentonite Pellet Seal
I:l Silica Sandpack
Client: NYSDEC Former Klink Cosmo Cleaners Project No.: 11176390.00005

URS Corporation

AIR SPARGE & OBSERVATION

WELL CONSTRUCTION DETAILS

Well Number: SP-02 & OW-04

J:\Projects\11176390\EXCEL\KIlink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - SP-02 & OW-4




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:
Glacier Drilling Co.

Driller:
Mark Schock

Flush Mount

Protective Casing and Lockable Cap

36.33 ft amsl

Elevation

35.57 ft amsl

Elevation

Rig Make/Model:
8140LS Sonic Rig

Date:
4/27/2015

GEOLOGIC LOG

Depth(ft.) Description
See Boring Log for
Lithologic Description
WELL DESIGN

57

Ground Level

AUGERHOLE

6.25 inch dia.
60 feet length

PVC CASING
2 inch dia.
57 feet length

60'

PVC SCREEN
2 inch dia.
3 feet length

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Riser: 2" PVC

Type: 2"PVC

Slot Size: .020"

Type: #3 Sand Setting:  56-60'

SEAL MATERIAL

Type: Bentonite pellets 54-56'
Bentonite slurry 1-54'

COMMENTS:

LEGEND

Bentonite Slurry

_ Bentonite Pellet Seal
I:I Silica Sandpack

Client: NYSDEC

Former Klink Cosmo Cleaners

Project No.: 11176390.00005

URS Corporation

AIR SPARGE WELL CONSTRUCTION
DETAILS

Well Number: SP-03

J:\Projects\11176390\EXCEL\KIlink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xIs - SP-03




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:
Glacier Drilling Co.

Driller:
Mark Schock

Rig Make/Model:
8140LS Sonic Rig

Date:
4/22/2015

GEOLOGIC LOG

Depth(ft.) Description
See Boring Log for
Lithologic Description
WELL DESIGN

Elevation 35.31 ft amsl

Elevation 34.57 ft amsl

5

Flush Mount

Protective Casing and Lockable Cap

Ground Level

AUGERHOLE
6.25 inch dia.
30 feet length

PVC SCREEN
1 inch dia.
10 feet length

17

18’
THl N
20' ||
— PVC SCREEN
— 1 inch dia.
30' — 10 feet length

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Riser: 1"PVC

Observation Well: 1" PVC

Slot Size: .020"

Type:
No. 1 sand 6-18' and 19-30'

SEAL MATERIAL

Type:
Bentonite pellets 5-6' and 18-19'
Bentonite chips 2-5'

COMMENTS: LEGEND
Bentonite Chip Seal
_ Bentonite Pellet Seal
I:I Silica Sandpack
Client: NYSDEC Former Klink Cosmo Cleaners [Project No.: 11176390.00005

URS Corporation

OBSERVATION WELL
CONSTRUCTION DETAILS

Well Number: OW-01

J:\Projects\11176390\EXCEL\KIink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - OW-01




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:
Glacier Drilling Co.

Driller:
Mark Schock

Rig Make/Model:
8140LS Sonic Rig

Date:
4/22/2015

GEOLOGIC LOG

Depth(ft.) Description
See Boring Log for
Lithologic Description
WELL DESIGN

Elevation 36.00 ft amsl

Elevation 35.80 ft amsl

5

18'

_ 1 1

20'

Flush Mount

Protective Casing and Lockable Cap

Ground Level

AUGERHOLE
6.25 inch dia.
30 feet length

PVC SCREEN
1 inch dia.
10 feet length

17

30'

PVC SCREEN

1 inch dia.
10 feet length

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Riser: 1"PVC

Observation Well: 1" PVC

Slot Size: .020"

Type:
No. 1 sand 6-18' and 19-30'

SEAL MATERIAL

Type:
Bentonite pellets 5-6' and 18-19'
Bentonite chips 2-5'

COMMENTS: LEGEND
Bentonite Chip Seal
_ Bentonite Pellet Seal
I:I Silica Sandpack
Client: NYSDEC Former Klink Cosmo Cleaners |Project No.: 11176390.00005

URS Corporation

OBSERVATION WELL
CONSTRUCTION DETAILS

Well Number: OW-02

J:\Projects\11176390\EXCEL\KIink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - OW-02




DRILLING SUMMARY

Geologist:
John Boyd

Drilling Company:
Glacier Drilling Co.

Driller:
Mark Schock

Elevation 36.73 ft amsl|

Elevation 36.59 ft amsl|

Rig Make/Model:
8140LS Sonic Rig

Date:
4/24/2015

GEOLOGIC LOG
Depth(ft.) Description

See Boring Log for
Lithologic Description

WELL DESIGN

5

Flush Mount

Protective Casing and Lockable Cap

Ground Level
AUGERHOLE
6.25 inch dia.
30 feet length

PVC SCREEN
1 inch dia.
10 feet length

PVC SCREEN

1 inch dia.
10 feet length

CASING MATERIAL

SCREEN MATERIAL

FILTER MATERIAL

Surface: Steel grade box

Riser: 1" PVC

Observation Well: 1"PVC

Slot Size: .020"

Type:
No. 1 sand 6-18' and 19-30'

SEAL MATERIAL

Type:
Bentonite pellets 5-6' and 18-19'
Bentonite chips 2-5'

COMMENTS: LEGEND
| Bentonite Chip Seal
_ Bentonite Pellet Seal
I:l Silica Sandpack
Client: NYSDEC Former Klink Cosmo Cleaners |Project No.: 11176390.00005

URS Corporation

OBSERVATION WELL
CONSTRUCTION DETAILS

Well Number: OW-03

J:\Projects\11176390\EXCEL\KIlink Pilot Test\Klink Cosmo Well Construction Logs April-May 2015.xls - OW-03




ATTACHMENT C

SOIL BORING LOGS



ms TEST BORING LOG
Corporation BORING NO.: DEC-140
PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 1
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176390.00005
BORING CONTRACTOR: Glacier Drilling NORTHING:201730.751 EASTING: 1001917.916
GROUNDWATER: CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION:  33.34 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/13/15
DIA. DATE FINISHED: 4/17/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoiL MATERIAL
DEPTH CONSISTENCY
PID
FEET STRATA NO. BLOW RQD% COLOR ROCK DESCRIPTION USCS REMARKS
COUNT HARDNESS
07
0-41' stratigraphic profile described on
h log for DEC-140D.
-5 —
=10 —
-15 —
=20 —
-25 —

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.
Collected soil sample DEC-140 (31-31.5).

BORING NO.: DEC-140




m TEST BORING LOG
Corporation BORING NO.: DEC-140D
PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 3
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176390.00005
BORING CONTRACTOR: Glacier Drilling NORTHING:201736.719 EASTING: 1001915.797
GROUNDWATER: 30.92 ft bgs CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION:  33.57 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/13/15
DIA. DATE FINISHED: 4/16/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoiL MATERIAL
DEPTH CONSISTENCY
PID
FEET STRATA NO. BLOW RQD% COLOR ROCK DESCRIPTION USCS REMARKS
COUNT HARDNESS
0+ 100 Gray Hard 0.0 Vactron
Light | Medium dense |\ Concrete FILL cleared boring
7 brown | | FILL 0-5.0°
\ Medium to coarse SAND, some fineto
7 | medium gravel and cinders (fill). !
N Fine to coarse SAND and SILT, trace
| fine gravel (fill).
——————————————————————————— SW
5 Fine to medium SAND, some to trace silt .
1 100 Brown and fine to medium gravel. 1.8 Moist
7] 4.6
1T \=-= ! {1 73
) . SM
- SILT and fine to medium SAND, trace 136
fine to medium gravel. '
7] 0.9
-10 — 3 80 Cobble 08
. . SW
— Fine to coarse SAND, some fine to 03
medium gravel, trace fine sand.
b, 0.1
7 0.2
Cobble
-15 —
> ¢ B 23 Dense Fine to medium SAND, some silt and fine sw 16
h O_¢ O_¢ to medium gravel. 0.4
1 1C=C=]
Oy 0.5
1 ==
Oy 0.7
20 [©=C=
Cppd 3 80 0.5
4 =0 =3
4 -] oo =W =
L 00se Fine to medium SAND. '
- 5.9
| 4.3
25— 392

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.
Collected soil samples DEC-140D (4-4.5), DEC-140D (8.5-9') and DEC-140D (25-26').

BORING NO.: DEC-140D




URS Corporation

TEST BORING LOG

BORING NO. :

DEC-140D

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 2

OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

SOIL
SAMPLE REC %
DEPTH
STRATA COLOR CONSISTENCY MATERIAL uUscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
26.6
T 51
] _ o el \ 47
4 E-=---A Fine to medium SAND, some coarse SW 15 v st
20209 sand and fine gravel, trace silt. : ery mois
A L
No Recovery
- Wet
-35 —
-40 — T
g% OO— ° %0 Fine to medium SAND, trace to some SW 0.0
1 o € B €— coarse sand and fine to medium gravel. 0.0
K> g <Oy
1 B4 0.0
1 Ky
I% e o] e ] 0.0
1 Ky ye
I% f o] f ] 0.0
a5 - Ko<y
i I% e o] e ] 0.0
4 Ky
I% e o] e ] 0.0
1 3434 e
1 [3434 G
1 Rees 00
50 %e%e- 6 100 03
1 Reges
1 Reges
1 Reges
1 Reges
=7 0
] %_0 %_& B 0.4
T O_o O_o 05
PERYER
1 /N /N
COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.
Collected soil samples DEC-140D (4-4.5), DEC-140D (8.5-9') and DEC-140D (25-26').
BORING NO.: DEC-140D




URS Corporation

TEST BORING LOG

BORING NO. :

DEC-140D

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 3

OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

SOIL
SAMPLE REC %
DEPTH CONSISTENCY MATERIAL
STRATA COLOR USCS PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
5059
1 Ky 0.2
60— 'QEZ 'O_e 3
O Opd 7 100 0.0
1 [gzge]
PIOPR 0.1
1 1e e o] e ]
K> 5 <Oy 0.0
ARy 0.0
O-0x:
7 KOy Oy Yellow 0.0
65 'Q;_: :-Q;_::' brown
STSTE 0.0
| Bres T — st s
C-i0x: Medium to coarse SAND, some to trace
1 Ky fine sand and fine to medium gravel.
7 4 = 2 0.0
2l &rtert
5250 00
n K> <Oy 0.0
'&Eﬁ :'C}Eﬁ:'
S P ISPE I 100 00
C=i0x
7T Ky ys 0.0
I e o] e ]
71 KOy 0.0
I e o e ]
1 KOy 0.0
1 [© e o] e g
K> 5 <Oy 0.0
75 ] I e o] e g
Oy 0.0
| [C="C=]]
K> <Oy 0.0
1 o e o] e ]
K> <Oy 0.0
1 o e o] e ] =
K> <Oy .
1 ¢ e o] e ] —
KD 5 <Oy -
80 > f o f 1
Boring completed at 80 ft bgs.
-85 —
-90 —

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.

Collected soil samples DEC-140D (4-4.5), DEC-140D (8.5-9') and DEC-140D (25-26').

BORING NO.: DEC-140D




URS Corporation

TEST BORING LOG

BORING NO.: DEC-141
PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 1
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176390.00005

BORING CONTRACTOR: Gilacier Drilling

NORTHING:201750.786

EASTING: 1001846.149

GROUNDWATER: CAS. SAMPLER | CORE | TUBE | GROUND ELEVATION: 36.23 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/14/15
DIA. DATE FINISHED: 4/21/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoIL MATERIAL
DEPTH CONSISTENCY
PID
FEET STRATA NO. BLOW RQD% COLOR ROCK DESCRIPTION uscs REMARKS
COUNT HARDNESS
07
0-44' stratigraphic profile described on
h log for DEC-141D.
-5 —
=10 —
-15 —
-20 —
-25 —

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.

BORING NO.: DEC-141




URS Corporation

TEST BORING LOG

BORING NO.: DEC-141D

PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO.: 11176390.00005

BORING CONTRACTOR: Gilacier Drilling

NORTHING:201752.260

EASTING: 1001850.879

GROUNDWATER: CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION: 36.10 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/14/15
DIA. DATE FINISHED: 4/20/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoiL MATERIAL
DEPTH CONSISTENCY
PID
FEET STRATA NO. gé_ox\{r RQDY% COLOR ROCK DESCRIPTION USCS REMARKS
u HARDNESS
0+ 1 100 Gray Hard
Brown | Medium dense |\ Concrete FILL 0.0 Moist
Fine to medium SAND, some silt and fine
7] to medium gravel (fill).
7 . ) FILL )
SILT, some fine to medium sand, trace 06
7 coarse sand and fine gravel (fill).
S5 2 0 | Dbak | [ o ITo ComTom o T T SM 04
brown SILT and fine to medium SAND, some
b fine to medium gravel, trace cobbles. 05
i Brown
0.7
7 Light 2.3
| brown
2.0
-10 3 100 01
7 0.2
Loose Fine to medium SAND, trace fine to Sw 05
) 4 86 | Brown medium gravel. 0.0
7 57
-15 —
SILT and fine to medium SAND, some SM 38
b fine to medium gravel, trace cobbles. 35
7 5.7
7 6.1
- 10.6
20— bsces4——""F+——"—"F+———+—1 | 0 e m e
s 100 Fine to medium SAND, some silt and fine oM 3.2
h to medium gravel. 33
7 31
7 2.2
7 21
25 6 100 0.8

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.

Collected soil sample DEC-141D (33-45")

BORING NO.: DEC-141D




URS Corporation

TEST BORING LOG

BORING NO.: DEC-141D

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 2 OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

SOIL
SAMPLE REC %
DEPTH
STRATA COLOR CONSISTENCY MATERIAL uUscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
<y 0.8
4 [6=0=1
STRSTE Fommmmmoo—sooooooooooooo- A 20
4 pezz2cd Fine to medium SAND, some coarse SW 5
sand and fine gravel. ’
Medium to coarse SAND and fine to aw 06
-30 — 7 60 medium gravel, trace to some fine sand. 57
7 22
T 6.8
7 25.9 Wet
S \ 84
35— F-----1 Fine to medium SAND, trace fine gravel
and silt. Sw 8.3
No recovery SwW
-40 —|
8 %0 Medium to coarse SAND and fine to SW 0.0
h medium GRAVEL.
R R e = N N K I R SRR
Fine to medium SAND, trace to some oM 0.0
b fine sand and fine gravel.
-50 —
9 60 S \ 03
4 -l . Fine to medium SAND, some silt, trace
Medium dense | .,5se sand and fine gravel. SwW 0.3
Loose Medium to coarse SAND, some fine sand SwW 03
h and fine gravel. 0.2
T 0.2
-8 01
No recovery
COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.
Collected soil sample DEC-141D (33-45')
BORING NO.: DEC-141D




UR.S TEST BORING LOG
Corporation BORING NO.: DEC-141D

PROJECT: Former Klink Cosmo Cleaners - Pilot Study SHEET: 3 OF 3
CLIENT: New York State Department of Environmental Conservation JOB NO. :11176390.00005
SOIL
SAMPLE REC %
DEPTH
STRATA COLOR CONSISTENCY MATERIAL UsCs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
] oSS TS T TS TS T T T T TS TS TS T AY
60— F----- Medium to coarse SAND, some fine sand
IR 10 100 and fine gravel. 0.0
I BN oo P .
T Medium SAND, trace fine to medium s 0.0
_ R gravel. 0.0
7] 0.0
R Fine to medium SAND, some fine to swW 00
65 — N medium gravel, trace silt. 0.0
7] 0.0
7] 0.0
m 0.0
m 0.0
70 1 100 0.0
7] 0.0
7] .ZVS-V.Z _________________ ST w .
%76 - 23 bl?g\:'vkn Fine to coarse SAND and fine to medium ¢ 00
7 O_¢ O_¢ GRAVEL, trace silt. 0.0
75 O =0
Oy Brown 0.0
1 1C=C=]
Oy 0.0
1 1C=C=] =
1 1C=C=] =
4 o= 55
R
Boring completed at 80 ft bgs.
-85 —
-90 —

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.
Collected soil sample DEC-141D (33-45')

BORING NO.: DEC-141D




URS Corporation

TEST BORING LOG

BORING NO.: DEC-142
PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 1
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176390.00005

BORING CONTRACTOR: Gilacier Drilling

NORTHING:201801.075

EASTING: 1001845.34

GROUNDWATER: CAS. SAMPLER | CORE | TUBE | GROUND ELEVATION: 37.22 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/13/15
DIA. DATE FINISHED: 4/15/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoIL MATERIAL
DEPTH CONSISTENCY
PID
FEET STRATA NO. BLOW RQD% COLOR ROCK DESCRIPTION uscs REMARKS
COUNT HARDNESS
07
0-45' stratigraphic profile described on
h log for DEC-142D.
-5 —
=10 —
-15 —
-20 —
-25 —

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.

BORING NO.: DEC-142




URS Corporation

TEST BORING LOG

BORING NO.: DEC-142D

PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO.: 11176390.00005

BORING CONTRACTOR: Gilacier Drilling

NORTHING:201802.744

EASTING: 1001850.364

GROUNDWATER: 36 ft bgs CAS. SAMPLER | CORE | TUBE | GROUND ELEVATION: 36.94 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/13/15
DIA. DATE FINISHED: 4/15/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoiL MATERIAL
DEPTH CONSISTENCY
PID
FEET STRATA NO. BLOW RQD% COLOR ROCK DESCRIPTION USCS REMARKS
COUNT HARDNESS
0+ = - -
R ! 100 b?gvrvkn Medium dense SILT, some fine to medium sand, trace FILL 00 Moist
h ni— _ glass, roots and fine gravel (FILL).
Light FILL 0.0
7 brown Fine to medium SAND, some silt,
| tracefine gravel and cobbles (FILL).
S5 2 50 [ Brown oo oo T SM 0.0
Fine to medium SAND and SILT, some
b fine gravel.
7] T T T T W .
Fine to coarse SAND, and fine gravel, s 0.0
7 some silt, trace medium gravel.
10— 3 100 [T T TmTTTmmmemee e SW 0.0
Fine to medium SAND, some coarse
7 sand, fine gravel, silt and cobbles.
- 0.0
15 7} 100 0.0
7 0.0
7 5 100 0.0
Medium to coarse SAND, some to trace Sw 0.0
-20 — 6 100 fi_rllte sand, fine to medium gravel, trace 04
si
| 0.7
_ 2.9
7 0.5
25 7 80 0.4

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.

Collected soil sample DEC-142D (36-36.5').

BORING NO.: DEC-142D




URS Corporation

TEST BORING LOG

BORING NO. :

DEC-142D

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 2

OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

DEPTH
FEET

SAMPLE

REC %

STRATA

NO.

BLOW
COUNT

RQD %

COLOR

SOIL
CONSISTENCY

MATERIAL

ROCK
HARDNESS

DESCRIPTION

Uscs

PID

REMARKS

100

80

100

Loose

coarse sand and fine gravel.

Fine to medium SAND.

sand and rounded fine gravel.

Fine to medium SAND, some to trace

Fine to medium SAND, some coarse

0.4

1.0

0.8

0.7

2.0

0.7

8.9

0.8

0.5

SW

3.2

0.6

0.2

0.1

SW

0.1

0.1

0.1

0.1

0.0

SW

0.0

0.0

0.0

0.0

0.0

0.0

Wet

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.

Collected soil sample DEC-142D (36-36.5").

BORING NO. :

DEC-142D




URS Corporation

TEST BORING LOG

BORING NO. :

DEC-142D

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 3

OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

DEPTH
FEET

SAMPLE

REC %

STRATA

NO.

BLOW
COUNT

RQD %

COLOR

SOIL
CONSISTENCY

MATERIAL

ROCK
HARDNESS

DESCRIPTION

Uscs

PID REMARKS

-60 —

-90 —

100

Yellow
brown

100

Brown

Fine to coarse SAND, some to trace fine

to medium gravel and silt.

Fine to medium SAND.

SW

0.0

0.0

SW

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

SW

0.0

Boring completed at 80 ft bgs.

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.

Collected soil sample DEC-142D (36-36.5").

BORING NO. :

DEC-142D




URS Corporation

TEST BORING LOG

BORING NO.: OW-1

PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 2

CLIENT: New York State Department of Environmental Conservation

JOB NO.: 11176390.00005

BORING CONTRACTOR: Gilacier Drilling

NORTHING:201762.620

EASTING: 1001880.897

GROUNDWATER: Not Encountered CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION: 35.31 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/22/15
DIA. DATE FINISHED: 4/22/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoiL MATERIAL
DEPTH CONSISTENCY
FEET STRATA NO. BLOW RQDY% COLOR ROCK DESCRIPTION USCS PID REMARKS
COUNT HARDNESS
07
Vactron cleared boring 0-5'.
-5 T i 1 100 Brown | Mediumdense | .. . . .~ "~ TTToTTTTT GM 6.1 Moist
i,-r,- 1 Fine to medium SAND, some silt, trace
1 T B fine to medium gravel. Cobble 9-10'". 57
AEgs R o ’
7 : T - 6.3
T 4 :
4 Em 3
iy ] 17.8
4 B 3
T A
101 Errris 100 113
L T a
4 p== JJ {1 || I DD ___
% e Loose Fine to medium SAND, some silt and fine oM 124
N O_¢ o— to medium gravel, trace cobbles. 101
1 o=
O_ﬁo ) 9.1
B 1 T 1 =W 5%
% 4 % 2 Fine to coarse SAND, some fine to ’
-15 — O_o O_a medium gravel. Cobble 15-16'.
1 - e o
3 100 Fine SAND SP 8.8
g—_ g—_ Fine to coarse SAND and fine to medium sw 183
1 o ? B ? 7 gravel, some to trace silt. 54
K> <Oy
1 o e O e 3 8.7
K> <Oy
20 '02;‘02;‘ 4 100 2.9
1 Kyys
% e O e 3 4.2
1 Ky
% e O e 3 3.4
41 Kylys
T f— f: ___________________________ 3.2
i Py Fi . SW
oLl ine to me_dlum SANI_Z), some coarse 55
oriey sand and fine to medium gravel, trace to
-25 — ‘Oe‘oe' 5 100 some silt. 6.7
il erievt

COMMENTS: Boring advanced with GeoProbe 8140 LS Sonic drilling rig using 6" casing.

Collected soil samples OW-1 (8-9") and OW-1 (29-30").

BORING NO.: OW-1




URS Corporation

TEST BORING LOG

BORING NO.: OW-1

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 2 OF 2

CLIENT: New York State Department of Environmental Conservation JOB NO. :11176390.00005
SOIL
SAMPLE REC %
DEPTH
STRATA COLOR CONSISTENCY MATERIAL uscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
39.1
- 8.3
7 e _ - 68.1
- Medium SAND, trace coarse sand and SP 5865
fine gravel. ’
=30 —
Boring completed at 30 ft bgs.
-35 —
-40 —
-45 —
-50 —
-55 —
COMMENTS: Boring advanced with GeoProbe 8140 LS Sonic drilling rig using 6" casing.
Collected soil samples OW-1 (8-9") and OW-1 (29-30').
BORING NO.: OW-1




URS Corporation

TEST BORING LOG

BORING NO.: OW-2
PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 2
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176390.00005

BORING CONTRACTOR: Gilacier Drilling

NORTHING:201753.213

EASTING: 1001857.253

GROUNDWATER: Not Encountered CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION:  36.00 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/22/15
DIA. DATE FINISHED: 4/22/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoiL MATERIAL
DEPTH CONSISTENCY
PID
FEET STRATA NO. BLOW RQD% COLOR ROCK DESCRIPTION USCS REMARKS
COUNT HARDNESS
07
Vactron cleared boring 0-5'.
-5 — - .
1 100 Brown | Medium dense SILT and fine to medium SAND, some SM 3.1 Moist
b fine to medium gravel and coarse sand. 37
— /aSntnteteeeddtig Y a7
SILT, trace fine sand. Rock from 8-8.5' WL :
N 2 100 bgs. 19
b Loose Medium to coarse SAND, some fine sand Sw 38
and fine to medium gravel. '
S I e b b SW 16
Fine to medium SAND, trace fine gravel.
T 3 100 0.0
Medium to coarse SAND, some fine sand Sw 07
h and fine to medium gravel, trace silt and 74
cobbles. Rock 16-17' bgs.
- 0.8
-15 — 7 700 2238
T 27
Fine to medium SAND, some fine to SwW 97
b medium gravel, some to trace silt, trace 57
cobbles.
- 5.9
-20 5 100 18.5
T 13.7
- 15.6
T 6.1
T 5.9
25 6 100 425
COMMENTS: Boring advanced with GeoProbe 8140 LS Sonic drilling rig using 6" casing.
Collected soil sample OW-2 (25-26").
BORING NO.: OW-2




URS Corporation

TEST BORING LOG

BORING NO.: OW-2

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 2 OF 2

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

SOIL
SAMPLE REC %
DEPTH
STRATA COLOR CONSISTENCY MATERIAL uUscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
9y 305
4 [C=C=] =T
T I} : T e e e T SP 14.2
CL Medium SAND, some to trace fine and '

b coarse sand and fine gravel. 79

=30 —
Boring completed at 30 ft bgs.

-35 —
-40 —
-45 —
-50 —
-55 —

COMMENTS: Boring advanced with GeoProbe 8140 LS Sonic drilling rig using 6" casing.

Collected soil sample OW-2 (25-26").

BORING NO.: OW-2




URS Corporation

TEST BORING LOG

BORING NO.: OW-3
PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 2
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176390.00005

BORING CONTRACTOR: Gilacier Drilling

NORTHING:201744.669

EASTING: 1001828.478

GROUNDWATER: Not Encountered CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION: 36.73 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/24/15
DIA. DATE FINISHED: 4/24/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoiL MATERIAL
DEPTH CONSISTENCY
PID
FEET STRATA NO. BLOW RQD% COLOR ROCK DESCRIPTION USCS REMARKS
COUNT HARDNESS
07
Vactron cleared boring 0-5'.
-5 — - .
1 100 Brown | Medium dense SILT and very fine SAND, trace fine ML 0.5 Moist
b gravel. Cobbles 6-7'.
Fine to medium SAND, some silt and fine Sw 0.1
h to medium gravel. 0.2
i Loose
0.8
10— 2 100 3.0
e mm el \ 23
- Medium to coarse SAND, some fine to SW 53
medium gravel, trace silt. ’
Fine to coarse SAND, some fine to sw 51
b 3 100 medium grave, some to trace silt and
cobbles. Cobble 14-16'".
-15 —
7 4 100 25
7 11
- 0.8
7 0.7
-20 5 100 11
7 Red 1.0
brown
7] Brown 0.9
_ 1.6
7 1.3
25 6 100 1.0

COMMENTS: Boring advanced with GeoProbe 8140 LS Sonic drilling rig using 6" casing.

BORING NO. :

Oow-3




URS Corporation

TEST BORING LOG

BORING NO. :

Oow-3

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 2

OF 2

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

SOIL
SAMPLE REC %
DEPTH
STRATA COLOR CONSISTENCY MATERIAL uUscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
Fine to medium SAND, trace fine gravel. SwW 3.3
T 57
7 7.3
7 238
=30 —
Boring completed at 30 ft bgs.
-35 —
-40 —
-45 —
-50 —
-55 —
COMMENTS: Boring advanced with GeoProbe 8140 LS Sonic drilling rig using 6" casing.
BORING NO.: OW-3




URS Corporation

TEST BORING LOG

BORING NO.: SP-1

PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO.: 11176390.00005

BORING CONTRACTOR: Gilacier Drilling

NORTHING:201759.575

EASTING: 1001864.629

GROUNDWATER: 33 ft bgs CAS. SAMPLER | CORE | TUBE | GROUND ELEVATION: 35.72 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/23/15
DIA. DATE FINISHED: 4/23/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoiL MATERIAL
DEPTH CONSISTENCY
PID
FEET STRATA NO. BLOW RQD% COLOR ROCK DESCRIPTION USCS REMARKS
COUNT HARDNESS
0+ Moist
Vactron cleared boring 0-5'.
-5 — -
! 100 Brown | Medium dense SILT and fine to medium SAND, trace SM 191
b fine to medium gravel. 33
Loose Fine to medium SAND, some coarse Sw 07
N sand, fine to medium gravel and silt, 0.4
trace cobbles. Cobbles 12-13.5 and 15-
7 18" 0.4
10— 2 100 0.3
7 0.2
7 0.1
7 0.1
15 3 100 0.0
7 0.0
7 0.0
4 100 Fine to medium SAND,some fine to Sw 1.0
7 medium gravel, trace silt and cobbles. 51
-20 27
7 1.2
7 0.7
_ 1.3
——] Medium dense | o T Faint PCE odor. ML | se2
Sl N SRR 100 20.2

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.

Collected soil sample AS-1 (24-25') and AS-1 (30-31").

BORING NO.: SP-1




URS Corporation

TEST BORING LOG

BORING NO.: SP-1

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 2 OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

SOIL
SAMPLE REC %
DEPTH
STRATA COLOR CONSISTENCY MATERIAL uUscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
% 4 % 23 Loose Fine to medium SAND, some coarse SwW 18.3
i aSaSrt sand and fine to medium gravel, trace to 12
_Og_oe_ some silt and cobbles.
1 ko 20
B G S
C Medium SAND, trace fine gravel. '
-30 — 48.4
T 32
7 3.9
Medium to coarse SAND and fine to GW 1.8 Wet
- medium GRAVEL, trace silt and fine 55
sand. :
35— 6 50 o e T T T SW 2.0
Medium SAND, some fine sand and fine
i gravel. 3.2
7 0.7
T 31
T 34
40— pH<e=-L2=4 0 1 | 1 e
Sample lost.
45— bkrp~pt+—~—~1+——"—"1+———1 | e —
’ 100 Fine to medium SAND, some to trace sw 69
b fine to medium gravel, trace coarse sand. 174
- 5.3
7 1.0
7 0.6
-50 — 0.4
T 0.4
7 0.7
7 0.8
- 0.8
-55 8 100 0.1
7 0.2
7 0.2
COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.
Collected soil sample AS-1 (24-25') and AS-1 (30-31").
BORING NO.: SP-1




URS Corporation

TEST BORING LOG

BORING NO.: SP-1

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 3 OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

SOIL
SAMPLE REC %
DEPTH NSISTENCY MATERIAL
STRATA coLoR [CONSISTENC uscs | PID | REMARKs
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS

0.1

7 0.1

-60 — 9 0.1

7 0.1

Coarse SAND and fine to medium aw 01

N GRAVEL, some fine to medium sand. 01

7 0.1
-65 —

Boring completed at 65 ft bgs.

=70 —
=75 —
-80 —
-85 —
-90 —

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.

Collected soil sample AS-1 (24-25') and AS-1 (30-31").

BORING NO.: SP-1




TEST BORING LOG
URS Corporation BORING NO.: SP-2
PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 3
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176390.00005
BORING CONTRACTOR: Glacier Drilling NORTHING:201753.504 EASTING: 1001847.748
GROUNDWATER: 33 ft bgs CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION: 36.13 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/27/15
DIA. DATE FINISHED: 4/27/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
DEPTH SANPLE REC% CONSSI:':'II-ENCY MATERIAL
FEET STRATA NO. ggﬁx\{r RQDY% COLOR ROCK DESCRIPTION USCS PID REMARKS
HARDNESS
0 Medium dense Moist
Vactron cleared boring 0-5'.
] RSl B 100 Brown | Medium dense | SILT, some fine sand, trace fine gravel. ML 36
] Fine to medium SAND trace to some silt SW 3.3
i oose and fine to medium gravel and cobbles. 1_1
T 11
T 36
10— 2 100 37
- 1.8
T 51
T 37
T 34
154 3 100 35
T 22
T 54
T 74
m 5.8
20 4 100 9.5
B /S 1
! Mediym to coarse SAND, some fine sand | 33
- 22&)1‘;2: to medium gravel, trace W -
| | Fine to medium SAND. Faint PCE-ike | —ow—| 92
7 Medium dense \\‘_ofj?r; ______________________ JI’ 3.0
25 — Fine to coarse SAND, some fine to
5 100 medium gravel, trace silt and cobbles. 9.5

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 8" casing.
Collected soil sample AS-2 (28-29").

BORING NO.: SP-2




URS Corporation

TEST BORING LOG

BORING NO.: SP-2

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 2 OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

SOIL
SAMPLE REC %
DEPTH
STRATA COLOR CONSISTENCY MATERIAL uUscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
Oy Oy g Loose PCE-like odor. 1.7
R e L N e e S 503
U Fine to medium SAND, trace fine gravel. '
- 42.9
S (N
-30 — Fine to coarse SAND, some fine to
6 30 medium gravel and silt. Sw 104
Fine to medium SAND, some fine to Sw 27
h medium gravel. 55
Lost sample out of casing. Wet
-35 —
-40 —|
! %0 Fine to medium SAND, some to trace SW 3.2
h fine to medium gravel. 15
7 11
_ 1.3
7 0.3
-45 —
Lost sample out of casing.
-50 —
8 100 Fine to medium SAND, trace fine gravel. Sw 17
7 1.2
T 1.0
- 4.0
_ 2.8
-55 — 0.6
T 0.2
I S e N Medium to coarse SAND, trace fineto | SW 0.1
m medium gravel.
COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 8" casing.
Collected soil sample AS-2 (28-29").
BORING NO.: SP-2




UR.S TEST BORING LOG
Corporation BORING NO.: SP-2

PROJECT: Former Klink Cosmo Cleaners - Pilot Study SHEET: 3 OF 3
CLIENT: New York State Department of Environmental Conservation JOB NO. :11176390.00005
SOIL
SAMPLE REC %
DEPTH
STRATA COLOR CONSISTENCY MATERIAL uscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
0.0
N 0.0
-60 —
Boring completed at 60 ft bgs.
-65 —
=70 —
=75 —
-80 —
-85 —
-90 —

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 8" casing.

Collected soil sample AS-2 (28-29").

BORING NO.: SP-2




URS Corporation

TEST BORING LOG

BORING NO.: SP-3

PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO.: 11176390.00005

BORING CONTRACTOR: Gilacier Drilling

NORTHING:201750.915

EASTING: 1001840.711

GROUNDWATER: 34 ft bgs CAS. SAMPLER | CORE | TUBE | GROUND ELEVATION: 36.33 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/27/15
DIA. DATE FINISHED: 4/2715
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoiL MATERIAL
DEPTH CONSISTENCY
PID
FEET STRATA NO. BLOW RQD% COLOR ROCK DESCRIPTION USCS REMARKS
COUNT HARDNESS
0 . Moist
Vactron cleared boring 0-5'.
5— — : -
=] ! 100 bl;gwh; Medium dense SILT, some fine sand, trace fine gravel. ML 20
Brown Loose Fine to medium SAND, some silt, fine to oM 82
N medium gravel and cobbles. 13
T 21
7 1.8
10— 2 100 [T ST ommTmmT T SW 5
Fine to medium SAND, trace to some
h fine gravel and silt. 6.7
T 2.4
T 0.6
T 0.2
154 3 100 T SW 03
with some cobbles 15-20' bgs.
T 0.6
T 11
T 6.4
- 8.9
20— 4 0 | | [T T SW 146
Fine to medium SAND, trace to some silt, '
h fine to medium gravel and cobbles. 16
PCE-like odor 23.5-25' bgs.
_ 2.8
- 6.0
T 222
25 5 100 10.3

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.

Collected soil sample AS-3 (34-35").

BORING NO.: SP-3




URS Corporation

TEST BORING LOG

BORING NO.: SP-3

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 2 OF 3

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

SOIL
SAMPLE REC %
DEPTH NSISTENCY MATERIAL
STRATA coLoR | SONSISTENC uscs | PID | REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
1.5
7] 14.4
Fine to medium SAND, trace fine gravel. SW 91
_ 24.9
-30— 6 100 Medium dense | . .~ " P = 81
Fine to medium SAND, trace to some silt,
. fine to medium gravel and cobbles. 9.2
i Loose
10.4
7 12.0
Fine to medium SAND, some fine and Sw 122.9 Wet
-35 — coarse sand, trace fine gravel. 1136
Fine to medium SAND. SWoet
T 238
- 8.8
- 6.3
40— bF----"+—~—"F——-—""1——1f | e -
! %0 Fine to medium SAND, trace fine gravel. SW 0.0
T 0.1
T 0.1
7 1.2
7 0.3
-45 —
Lost sample out of casing.
-50 —
1 . . W E
8 00 Fine to medium SAND, trace coarse s 0.0
7 sand and fine to medium gravel 0.0
T 0.0
T 0.0
- 0.0
-5 01
T 0.0
T 0.0
COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.
Collected soil sample AS-3 (34-35").
BORING NO.: SP-3




TEST BORING LOG
URS Corporation BORING NO.: SP-3

PROJECT: Former Klink Cosmo Cleaners - Pilot Study SHEET: 3 OF 3
CLIENT: New York State Department of Environmental Conservation JOB NO. :11176390.00005
SOIL
SAMPLE REC %
DEPTH STRATA COLOR CONSISTENCY MATERIAL USCcs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
o Medium to coarse SAND, trace fine to S 0.0
_ R medium gravel. 0.0
-60 —
Boring completed at 60 ft bgs.
-65 —
=70 —
=75 —
-80 —
-85 —
-90 —

COMMENTS: Boring advanced with a track-mounted GeoProbe 8140 LS Sonic drilling rig using 6" casing.

Collected soil sample AS-3 (34-35").

BORING NO.: SP-3




URS Corporation

TEST BORING LOG

BORING NO.: SVE-1

PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 1 OF 2

CLIENT: New York State Department of Environmental Conservation

JOB NO.: 11176390.00005

BORING CONTRACTOR: Gilacier Drilling

NORTHING:201757.595

EASTING: 1001870.573

GROUNDWATER: Not Encountered CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION: 35.70 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/29/15
DIA. DATE FINISHED: 4/29/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
SAMPLE REC% SoiL MATERIAL
DEPTH CONSISTENCY
PID
FEET STRATA NO. ggon{r RQDY% COLOR ROCK DESCRIPTION USCS REMARKS
u HARDNESS
0 100 : '
Vactron cleared boring 0-5'.
-5—| R )
1 100 \g:acl)lvc;\;]v Medium dense SILT and fine SAND, trace fine to FILL 28.2 Moist
b medium gravel (fill). Cobble 8-8.5'". 573
- 32.9
7 2 100 Bown | | 56.4
B Loose Fine to coarse SAND, trace to some silt sw 151
and fine to medium gravel. '
-10 3 100 60
- 15.5
7 7.2
7 9.6
- 5.3
154 4 100 41
7 8.3
7 5 100 3.6
- 13.3
- 15.5
-20 6 100 | | ______ 86.9
r Y
R [ Fineto medium SAND, trace fine gravel. I™"sw | 7es7
B Fine to medium SAND, some fine to sw 86.0
medium gravel, trace silt and cobbles. '
_ 362.0
7 211.3
25 167.7

COMMENTS: Boring advanced withGeoProbe 8140 LS Sonic sdrilling rig using 6" casing.

Collected soil samples SVE-1 (8-9') and SVE-1 (23-24").

BORING NO. :

SVE-1




URS Corporation

TEST BORING LOG

BORING NO. :

SVE-1

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 2

OF 2

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

SOIL
SAMPLE REC %
DEPTH
STRATA COLOR CONSISTENCY MATERIAL uUscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS
120.2
Boring completed at 27 ft bgs.

=30 —
-35 —
-40 —
-45 —
-50 —
-55 —

COMMENTS: Boring advanced withGeoProbe 8140 LS Sonic sdrilling rig using 6" casing.

Collected soil samples SVE-1 (8-9') and SVE-1 (23-24").

BORING NO. : SVE-1




TEST BORING LOG
URS Corporation BORING NO.: SVE-2
PROJECT/PROJECT LOCATION: Former Klink Cosmo Cleaners - Pilot Study SHEET: 1 OF 2
CLIENT: New York State Department of Environmental Conservation JOB NO.: 11176390.00005
BORING CONTRACTOR: Glacier Drilling NORTHING:201747.807 EASTING: 1001836.494
GROUNDWATER: Not Encountered CAS. | SAMPLER | CORE | TUBE | GROUND ELEVATION:  36.52 ft amsl
DATE TIME LEVEL TYPE TYPE DATE STARTED: 4/28/15
DIA. DATE FINISHED: 4/28/15
WT. DRILLER: Mark Schock
FALL GEOLOGIST: J. Boyd
* POCKET PENETROMETER READING REVIEWED BY: T. Burmeier
DEPTH SANPLE REC% CONSSI:':'II-ENCY MATERIAL
FEET STRATA NO. gégm -~ COLOR ROCK DESCRIPTION uscs PID REMARKS
HARDNESS
0—
Vactron cleared boring 0-5'.
_ [ .
-5 1 60 Brown | Medium dense (Sﬁlllﬁ-.r and fine SAND, trace fine gravel FILL 4.3 Moist
I | Fine to coarse SAND, trace to some sit, | o | >
h R fine to medium gravel and cobbles. Lost 15
| o the 8-10' sample.
i Loose
10— 2 100 03
T 1.7
T 1.4
T 0.9
m 0.8
154 3 100 17
T 54
T 3.0
- 2.0
T 34
20 4 100 22
T 2.8
T 34
_ 47
T R 4.9
fadn I kiakh i to medium SAND; some fiiets [ SW | 51

COMMENTS: Boring advanced withGeoProbe 8140 LS Sonic sdrilling rig using 6" casing.

BORING NO.: SVE-2




URS Corporation

TEST BORING LOG

BORING NO. :

SVE-2

PROJECT: Former Klink Cosmo Cleaners - Pilot Study

SHEET: 2

OF 2

CLIENT: New York State Department of Environmental Conservation

JOB NO. :11176390.00005

SOIL
SAMPLE REC %
DEPTH
STRATA COLOR CONSISTENCY MATERIAL uscs PID REMARKS
FEET NO. BLOW RQD % ROCK DESCRIPTION
COUNT HARDNESS

medium gravel. 10.2
Boring completed at 27 ft bgs.

=30 —

-35 —

-40 —

-45 —

-50 —

-55 —

COMMENTS: Boring advanced withGeoProbe 8140 LS Sonic sdrilling rig using 6" casing.
BORING NO.: SVE-2




ATTACHMENT D

SVE PILOT TEST MATERIALS AND EQUIPMENT LIST AND
SPECIFICATIONS



SVE Pilot Test Equipment List

One (1) Mobile Soil Vapor Extraction Unit

Eight (8) Vapor-Phase Activated Carbon Vessels (55-gallon/250 pound drums)
One (1) Combination Photoionization/Flame lonization Detector
Three (3) Temperature gauges w/ ¥2-inch NPT fitting

Seventeen (17) Summa canisters

Four-Hundred (400) feet of 2-inch hose

Fourteen (14) compound vacuum/pressure gauges

Fourteen (14) ¥-inch bronze threaded nipples

Fourteen (14) Y2-inch x ¥-inch bronze reducers

Fourteen (14) Y2-inch ball valves

Twenty-eight (28) Y2-inch bronze threaded nipples

Twelve (12) 2-inch diameter well seals

Twenty-eight (28) feet of ¥2-inch threaded bronze pipe

Twelve (12) 1-1/4-inch PVC NFT plugs

Eight (8) 2-inch x 1-inch rubber reducers

Two (2) 2-inch diameter thread to 2-inch cam and groove f-adapters
Two (2) 2-inch diameter threaded PVC couplings

Two (2) 2-inch diameter threaded PVC Schedule 80; 90-degree elbows
Two (2) ¥2-inch ball valves with hose barbs

Four (4) 2-inch diameter threaded PVC Schedule 80 nipples

Four (4) feet of 2-inch diameter Schedule 80 pipe

Two (2) 4-inch diameter well seals



&
&

§/zephyr

C-VLR 250 | C-VLR 300 | C-VLR 400 | C-VLR 500

High efficiency, dry and contact free com-

pression claw vacuum pump
Capacities ranging from 138 1o 353

The ultimate vacuurn for continuous operation

s 24 or 22,5 in, HaV,

Low maintenance. Integrated air coaling

without additicnal cooling medum

Elmo
Rietschle

A Gardner Denver Product

Bomba de vacio de garras altamente eficien-
te, de compactacion en seco y sin contacto
Capacidades da 138 a 353 cfm.

.‘__II Vacio absoluto Darg I"|_.'.'1C.',_"l.'1.'_2|".'1.'E'_l".":‘O conn
fnuo es de 24 0 22.5 in. HgV

Poco mantenimiento, refrigeracidn por aire
integraca sin rmedios adicionales.

Capacidad de aceite (engranaja)

Selection diagram + Diagrama de seleccién 50 Hz 60 Hz
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n, Hgy 25 20 15 10 5 o im. HgV 25 20 15 10 5 a
Suction pressure  *  Presion succion —  Torr / in.HaV
C-VLR 250 200 400 500
Suction capacity 50 Hz 138 177 2ar 254
PR i cim i g
Capacidad suceion &0 Hz 166 212 272 83
Ultimate vacuum max, a8 T 0 A4
Vaclo final méx, 8 Torr - 28,44 in. HgV
Ultimate vacuum continuous aperaticn = £
Vacio final parmanante 150 Torr - 24,0 in. HgV 188 Torr - 22.5 in. HgV
Rated voltage 3. 90 Hz 230 /400V «105% AQD /630 Y £10%
Tansidn asignada G0 Hz 208-230/ 460V £10%
Maotor rating ko 50 Hz 4.0 55 7.5 8.0
Potencia requerida hp 60 Hz 7.5 7.5 10 15
Full load amperage A &0 Hz 14.4./8.3 11.0/8.4 15.0/8.7 120/11.0
Amperaje a carga plena B0 Hz 19-18/9.0 19-18/9.0 25-23/11.5 A7.5-34 /17
Spead T3 50 Hz 2850
Velocidad P B0 Hz 3450
Average noise laval dBE(&) 50 Hz 76 7 Az as
MNivel promedio de rndo ENISO3T4d G0 Hz 78 T3 B4 84
Weight bs 50 Hz 470 580 728 840
Peso d 60 Hz 537 603 736 900
Ol capacity (gaar] oo g =
ey R ot 0.75 5] 0.75 . 7Th




Dimensions * Dimensiones [inches]

- 2 -
A Vacuum connection * Conaxidn de vacio U S N Z
8. B Exhaust = Escape
“B B, < CVLR 100,150 » B, — C-VLA 60, 251 s ﬂf.'s
it fl
c Vacuum regulating valve * Valvula reguladora de vacio {E e
E Cooling air entry = Entrada aire refrigarante 0
F Cooling ar ext » Saida ave refngerante —~
N Data plate = Placa de la unidad f
O Rotation armow * Direccidn de rotacion 4
Z Exhaust silencer = Silenciador escape
- —_— a T — -
T | H1"" A!
L I = |
L] T | | -
) &8 e i
o \ |
. o = ===
G ” . |B — g7
| £ =
/ 4 J [ — P £
! ! [ | =] s S 1
—
= |
- — - -— a -—
re—F, - m -
C-VLR 60 100 150 251 C-VLR (] 100 150 251
A a0 Hz 2487 26.02 32.52 34.88 h B.10 591 B.50 6.50
60 Hz 24.45 29.83 34.54 4015 | 6.33 717 7.05 8,39
g 50 Hz 14.45 15.43 18.70 22.72 m .46 1024 10.18 10,16
' B0OHz 14.45 17.29 20.62 24.63 r 4 3.03 4.57 8.58
4] 16.97 21.26 20.98 25.00 u 0.79 0.53 1.18 1.18
¢ 11.22 9.BD 11.77 11.57 .. 50 Hz 7.28 £.93 T.72 8,66
C, 11.61 1417 14.78 14,76 60 Hz 7.08 6.62 8.50 10,62
d 9,61 3.62 2.28 2.56 Z 12.01 £5.98 25498 43.07
2 3,65 17.32 15.04 15.04 Iy 2.36 3.94 3.94 6.30
H 6.30 8.66 6.30 6.30 z, 4.72 7.28 T.28 10.24
g 16.22 14.53 1531 17.08 R/R, 1" NPT 1Y NPT 14" NPT 2" NPT
Accessories * Accesorios
C-VLR G0 100 150 251
Mon retum valva : i 2y
Vil e pesrriates ZRK 25 (03} 40 (03) 40 (03) 50 403}
Vacuum tight suction filter ZVE 50 Hz - a2 (54) 40 (53) 50 (53)
Filtro de succidn estanco al vacio 60 Hz - 40 (53) 40 (53) 50 (53)

Motor protection swilch « Ef guardamotor

ZMs

on request = on pedico

Sound box = Caa ds somdo ZBZ

cfm® Helntes to pump inlat conditicns » o refiors a las condicianes de enlrada de la bamba

Curves, t2bies contant [lolerance =10%) refer to vacuwn purng at nomal oparating temperafure, » Las curvas. 185 tabias folerancis +10% ) hacan refarsncia 8 una bormba
de vacks a termpevalura narma! de funcionamisnio

Tha moter dimensions as well as the full load amperage may vary because of difisrent motor manulacturers, » Las dimensiones de motor pueden vanar pard stinlos
fatveantes de motorss.

Technical Informaticn i subpect to change withaut notical * La informacion Tacnies esld Sujeld a cambDias S Drevia awibiol

Gardner
enver

Elma Ristschie is a brand of
Gardner Danver's Industrial Products
Division and part of Blower Operations,

infe@vacuumpumps.com
www, ga-elmaorietschle.com

Gardner Danver, Inc.
1800 Gardner Expressway
Quincy, IL 62305 / USA
Phone  {217) 222-5400

Fax (217) 321-8780 Edition: 1.4.2012 . D 880-1-US



Whis'perWatt““ 70

Prime Rating: 56 kW (70 kVA)
Standby Rating: 59 kW (74 kVA)
60 Hertz

DCA70SSI

WhisperWatt™ Series

Standard Features

W Heavy duty, 4-cycle, direct injection, turbocharged
diesel engine provides maximum reliability.

M Brushless alternator reduces service and maintenance
requirements and meets temperature rise standards for
Class F insulation systems.

M Open delta alternator design provides virtually unlimited
excitation for maximum motor starting capability.

M Automatic voltage regulator (AVR) provides precise
regulation.

M Electronic Governor Control (Crystal Sync) — maintains
frequency to within +0.25% from no load to full load.

M Full load acceptance of standby nameplate rating in one
step (NFPA 110, para 5-13.2.6).

M Sound attenuated, weather resistant, steel housing
provides ultra-silent operation at 65 dB(A) at 23 feet. Fully
lockable enclosure allows safe unattended operation.

M Integrated fuel tank with direct reading fuel gauges are
standard.

I Seven-stage powder coat paint provides durability and
weather protection.

M Simultaneous single and three phase power.

Bl Complete engine analog instrumentation includes DC
ammeter, oil pressure gauge, water temp. gauge, fuel level
gauge, tachometer/hour meter, preheat indicator, and
emergency shutdown monitors.

Hl Complete generator analog instrumentation includes
voltage regulator control, ammeter phase selector switch,
voltmeter phase selector switch, AC voltmeter, AC ammeter,
frequency meter, panel light, and circuit breaker.

M Automatic safety shutdown system monitors the water
temperature, engine oil pressure, overspeed and overcrank.
Warning lights indicate abnormal conditions.

M Automatic start/stop control — automatically starts the
generator set during a commercial power failure when used
in conjunction with a transfer switch.

M Complete power panel. Fully covered; three-phase
terminals and single phase receptacles allow fast and
convenient hookup for most applications including temporary
power boxes, tools and lighting equipment. All are NEMA
standard.

M Voltage selector switch allows easy to change voltages as
your applications require.

M EPA emissions certified - Tier 2 emissions compliant.

P 2 R S 4 T R T N T Py N



DCA70SSI

WhisperWatt'" Series

Specifications

Generator Specifications

Revolving field, self-ventilated,

Design drip-proof, single bearing
No. of Poles 4-pole
Excitation Brushless with AVR
Standby Output 58.8 Kw
Prime Output 56 Kw
Generator RPM 1800
Voltage — 10 120/240
(No load 1l 020 £1.0%
Power Factor 0.8
Frequency 60 Hz

Frequency Regulation:
No Load to Full Load

3-5% under varying load from
no load to 100% load

Frequency Regulation:

+0.5% of mean value for constant loads

Cooling System
Fan Load
Coolant Capacity (with radiator)
Coolant Flow Rate {per minute)
Heat Rejection to Coolant (per minute)
Heat Radiated to Room (per minute)
Maximum Coolant Friction Head
Maximum Coolant Static Head
Ambient Temperature Rating

3.0HP 22KW)
3.43 gallons (13.0 liters)
44 gallons (168 liters)
2502 Btu (2.64 MJ)
389 Btu (0.41 MJ)
7.6 psi (52.3 kPa)
17 feet (5.3 meters)
104°F (40°C)

Air
Combustion Air
. Maximum Air cleaner Restriction
Alternator Cooling Air

194 cfm (5.5m¥min)
29.5 in. H,0 (7.36 kPa)
911 ¢fm (25.8m¥min)

Steady State from no load to full load - —= -
Insulation Class F Radiator Cooling Air 3707 cfm (105m%min)
Sound Leve! dB(A) 65
Full load at 23 feet
Gas Flow (full load) 607 cfm {17.2 m%min)
Engine Specifications Gas Temperature 993°F (534°C)
Make / Model lsuzu/FF-4BGIT Maximum Back Pressure 53.5 in. H,0 (13.3 kPa)
Emissions EPA Tier 2 Certified
Starting System Electric
Desig Diod mécton Mubostatged
Displacement 264.2 ind (4329 cc) Rated Voltage Maximum Amps
No. cylinders 4 19 120 Volt 155.5 Amps (4 wire)
Bore x Stroke 105mm x 125mm 19 240 Volt 77.8 Amps (4 wire)
Gross Engine Power Output 98.6 bhp (73.5 KW) 3@ 240 Volt 168 Amps
BMEP 149 psi (1029 kPa) 30 480 Volt 84 Amps
Piston Speed 1476 ft/min (7.5 m/s) Main Line Circuit Breaker Rating 175 Amps
Compression Ratio 18.0:1 Over Current Relay Trip Set Point 84 Amps
Engine Speed 1800 rpm
Overspeed Limit 2100 rpm
Oil capacity 349 gal. (13.2L) Warranty*
Battery 12V 80Ah x 1 .
Isuzu Engine
12 months from date of purchase or 1800 hours (whichever occurs first).
Generator
Fuel System 24 months from date of purchase or 2000 hours (whichever occurs first).
Recommended Fuel ASTM-D975-No.1 & No.2-D Trailer

Maximum Fuel Flow (per hour)

30.4 gallons (115 liters)

Maximum Inlet Restriction (Hg)

2.39 in. (60.8 mm)

Fuel Tank Capacity

39.6 gallons (150 liters)

Fuel Consumption gph Iph
at full load 45 17.0
at 3/4 load 3.8 14.3
at 1/2 load 24 9.0
at 1/4 load 1.5 56

12 months excluding normal wear items.

*Refer to the express written, one-year limited warranty sheet for additional
information.

Generator is not intended for use in enclosed areas or where free flow of air is restricted.

Backfeed to a utifity system can cause electrocution and/or property damage. Do not
connect to any building’s electrical system except through an approved device.

Specifications are subject to change without notice.




DCA70SSI

WhisperWatt'V Series

MQ POWER DECIBEL LEVELS <V
Our soundproof housing
allows substantially ‘“ Subway / truck traffic
lower operating noise

—Average city traffic

levels than competitive
—lnside car at 60 mph

designs. WhisperWatts
WhisperWatt at 23 feet

are at home on
— Air conditioner at 20 feet

construction sites, in
residential
neighborhoods, and at
hospitals — just about
anywhere.

—Normal conversation

A

DECIBELS

Generator Output Panel

CIRCUIT BREAKERS
CIRCUIT BREAKERS .FOR CS-6369 TWIST
FOR GFCI RECEPTACLES LOCK RECEPTACLES

[ J [ ) [ ]
o\ l-
@ WO Oy

CS-6369 TWIST-LOCK
RECEPTACLES (3)
240V, 50 AMPS

GFCI RECEPTACLES (2)
120 VAC, 20 AMP

Optional Generator Features

Q) Battery charger — provides fully automatic and self-
adjusting charging to the generator's battery system.

U Low coolant level shutdown — provides protection from
critically low coolant levels. Includes control panel warning
light.

U Jacket water heater — for easy starting in cold weather
climates.

Q Special batteries — long life batteries provide extra engine
cranking power.

Q Spring Isolaters — provides extra vibration protection for
standby applications.

U Trailer mounted package — highway legal trailer with
electric or surge brakes with tandem axle configuration. Extra
capacity fuel tanks are also available.

Optional Control Features

O Emergency Stop Switch.
Q Audible Alarm — alerts operator of abnormal conditions.

Optional Fuel Cell Features

O Trailer fuel tank — a second fuel cell located in the trailer
allows for extended run time.

O Subbase fuel cells (single wall) — Additional fuel cell for
extended runtime operation.

Q12 hours of minimum run time.
Q 24 hours of minimum run time.

Q Subbase fuel cells (double wall) — Additional fuel cell for
extended runtime operation. Contains a leak sensor, low
fuel level switch, and a secondary containment tank. UL142
listed.

Q@ 12 hours of minimum run time.
Q 24 hours of minimum run time.

Optional Distribution Devices

U CamLok™ connectors
QPin & sleeve connectors — Appleton, Crouse-Hinds
Q AC output cable — Type G, Type W




DCA70SSI

WhisperWatt'" Series

Dimensions
l = |
[ E] | QPO 0
1400 mm / |
55.12 in. | 7= E IEN
= B
] '._ o © Do oo
-f'_ _«j \ o, 1 } o/
825 mm/ 32.48 in. 160 mm/ {400 mm /| 500 mam / 800 mm/ 540 mm/
fe— 900 mm/ 35.43 in— 6.30in| | 157in.,|, 19.68in. [  315in. |, 222in |
_ 2400 mm / 94.48 in. )
Weight
Dry Weight 3087 Ibs. / 1400 kg
- 750 mm/ 910 mm/
Wet Weight 3425 Ibs. / 1553 kg 29.5 in 35.8in.
770 mm/

750 mm/
29.5in. 910 mny/
35.8in.
Units manufactured by Denyo Corp.
Your MQ Power dealer is:
MQ POWER

POST OFFICE BOX 6254

‘. CARSON, CA 90749
310-537-3700 ¢ 800-421-1244
FAX: 310-632-2656

E-MAIL: mq@multiquip.com
POWER WWW: www.mgpower.com
©COPYRIGHT 2007, MQ POWER

Rev4 (5-07) DCA70SS!
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RENTALS

- Allmand - PAL1250W2 OR PAL1250W4- LIGHTING EQUIP. - LIGHT T...

Page 1 of 2

%

%

@

J We simplify construction!

Construction Equipment
Rentals ¢ Sales o Repairs ® Supplies

Get a Quote!

HOME > RENTALS >ITEM DETAILS > LIGHTING EQUIP. > LIGHT TOWERS

SEARCH

| FiND |

LAST [TEM VIEWED

SPECIFICATIONS
 SPECIALS Make Alimand
EQUIP. & TOOLS Model PAL1250W2 OR
ACCESSORIES Boe PAL1250W4
PARTS Larger timage AMPS "
= RENTALS HEIGHT Max Adju.10 ft/ (12 ft
: SUPPLIES To get a quote, see bottom of page for options. AUl for PAL250W4)
. USED EQUIP, merchandises are sold at the store only. TYPE ELECTRIC
< REPAIRS Model: PAL1250W2 OR VOLTAGE 120
AUTH, SERVICE CENTER . PAL1250W4 72500
CATALOG: 01-3405- YATTS : ::olb
S - S
+ Your current request — - - WEIGHT (PAL1250W2)/225 bbs
inguiry History This item is also available for (PAL2500W4)
+ Qrder Histor SALES [ view item
Rental Requirements - * Y :
. Contact Us Work Lights, 1250W B | Io see spees click here
. WED Work Light Towers, 1250W
C{edit'A lication PORT-A-LITE products help workers produce
Directions their highest quatity work in concrete
finishing, paving, masonry, roofing,
GT RENTALS excavation, mining, refineries, quarries,

http://www.gtrentals.com/item.aspx?Item=82

310 Nassau Ave.,
Brooklyn, NY, 11222

Birections

View Map

Business Hours:
MONDAY-FRIDAY
6:30AM TO 5PM

SATURDAY
7JAM TO 3PM

Product Videos

demolition, waterfronts, training sites and
special events. Worldwide and domestic
voltages available on request.

ARDITIONAL COMMENTS

Unit can be broken down to smaller components
for easy transportation

RECOMMENDED SAFETY USE

Use a no. 10 or lower gauge electrical extension
cord when distant from power source

To get a price

To receive a Quote via email, Sign-in where you can create multiple item lists, or if you
prefer call us at 718-782-7887 and speak to a sales representative. Make sure you have the
catalog number ready.

EMAIL THIS ITEM TO AN ASSOCIATE

Phone: {718) 782-7887

v Our Latest Additions

TakS . p5s
platforms, 19 11

rsonnel werkin

7/28/2015




RENTALS - Allmand - PAL1250W2 OR PAL1250W4- LIGHTING EQUIP. - LIGHT T... Page 2 of 2

RESEARCH EQUIBMENT CUSTOMER SERVICE ACCOUNT & CART PCOLICIES DEALS & BHSCOUNTS

SPECIAL

TERME QF LS

Phone: (718) 782-7887  © 2009 GTrentals.com - Member of the American Rental Association !.‘J%“%
All products, brands & images are property of their respected companies. -t

http://www.gtrentals.com/item.aspx?Item=82 7/28/2015




SPECIFICATIONS ON PORT A LITE PRODUCTS

Models .-y Max.Ad. oo
Available  MOPELNO. i ciant Weight
PAL 1250W2 10' 115 lhs.
PAL 2500W4 12 225 Ips.

MODEL PAL 1250W2 MODEL PAL 2500\

= Single 1250WY e v 4 TER e R Y
© SHO fixture, 120V/114 Two 1250 watt SHO fiktures, 120v/11A each

» Fixture storage on

pase = Fixture storage on base

= Lights adjustinall - . IO

directions withaut Front wheel casters with brakes
tools | = 10-in., ball bearing rear wheels -

= Maximum adjustable | iaiecp e b

height to 10t = Winch-up tower

= Maximum adjustable height to 12 1.,




TW25-CB2-250-25 - Boshart TW25-CB2-250-25 - 1/2" NPT, 2.5" Face, Snap Well Ther... Page 1 of2

Signin  Order Status  Custorner Service {0}

Enter Froduct or SKU &

FREE SHIPPING OR ORDERS OVER 3150

% Home  Radiant Heat & Heating Supplies  Heating Supplies  Temperature & Pressure Gauges

1/2" NPT, 2.5" Face, Snap Well Thermometer

SKU: TW25-CB2-250-25  Brand: Boshart BOSHART

£ i R 5

Read 6 Reviews : Write a Review

Qry PRICE

| $18.10/each

$61.00 / box (5 units x $12.20)

£ In Stock! Ships in 24-48 Hours (75 Available)

3 10
Overview Reviews ProductQ & A
Resources Description for Boshart TW25-CB2-250-28
Product Overview Features:
» 2472 Digd
Specs « General purpose industrial thermometer
Dial Size: 2172 + Coiled bi-metal element
Connection Type: 1/2" NPT » thulb - Stern with detaching thermowell
» P 2%
Measures: Fahrenheit Accuracy : 2%
o S oy a 300508 o 2
Celsius Working Range 32-250°F includes welt
Temperature 32°.950°F * 6 Bar Maximum Thermowel rating
Range (F): » Auminum Case / Acrylic Window
Temperature 0° to 120°C > Dual Scale °F & °C
Range:

Length {inches): 1
Min Temp (F): 32°F
Max Temp (F:  250°F
Accuracy: +- 2%

Application: Temperature

« Note: This product has a leaded brass thermowell If your applisation
requires a Stainless Steel Th 1, order TW28.CB2-250.5528

Enter your email address

Others Also Bought

Cafto WP?-12 - 34"
Copper 80° Elbow

$0.77

& In Stock!
(130775 Available)

Catio WP4-12 - 347
Copper x Male Adapter

$1.16

2 In Stock!
(30138 Available)

Celto WPT-18 - 1
Coppar 9¢° Eibow

$1.68

& In Stock!
(30617 Available)

Callo WPT-12 - 3/4"
CrOxC Yoo

$1.42

2 In Stock!
(10313 Available)

http://www.supplyhouse.com/Boshart-TW25-CB2-250-25-1-2-NPT-2-5-Face-Snap-Well-...  7/28/2015




TW25-CB2-250-25 - Boshart TW25-CB2-250-25 - 1/2" NPT, 2.5" Face, Snap Well Ther... Page 2 of 2

Customer Service
Contact Us

Shipping Policy
Returns & Exchangss
Low Price Guarantee
FaQs

About Us

Meet The Team

Caore Values
Testimonials
SupplyHouse Gear
Caresrs
SupplyHouse Coupons

Plumbing Supplies

Actess Doors

AQ Smith Water Heaters
Agua-Pure Water Filters
Backilow Prevemars

Ball Valves

Bradford Vhite Water Heaters
Copper Fitlings

ProPress Fittings

PV Fittings

Steibel Eltron Tankless Heaters
Sump Pumps

Takagi Tankless Heaters

Heating Supplies
Baseboard Heaters
Buderus Boilers
Burnham Boilers

Extrot Tanks

Grundfos Pumps
Honeywell Thermostais
Honeywell Zone Valves
Radiant Heat

Taco Pumps

Triangie Tube Boilers
Weil Mclain Bollers
White Rodgers Thermostats

PEX Popular Brands
PEX Fiftings AQ Smith

PEX Manifolds Bell & Gossett
PEX Plumbing Bradiord White
PEX Tools Fantech

PEX Tubing for Heating Grundfos

PEX Tubing for Plurnbing Honeywell
HVAGC - Air Conditioning Taco

Fantech Ventitation Fans Teangle Tube
LG Mink-Spiit Air Conditioners Uponor

Line Sets Viega
Fanasotic Ventilation Fans Watts
Gondraan Al Conditioners Weil Melain

Connect With Us

Subseribe to our Channel

Count On Cur Customer Service Shop With Confidence
Nextag:
gy §-5tair Sulier
Cennrien. Hokiok

Like Us on Facebook

Visit Qur Blog

Fael Prople. Banl Sernvicn

ASSOCIATE
MEMBEA

© 2015 Suppiykicuse.com  Terms of Use |

http://www.supplyhouse.com/Boshart-TW25-CB2-250-25-1-2-NPT-2-5-Face-Snap-Well-...

A Supplyrouss.com, our goal is 1o bring you ¢
Radiant Heat Supplies, VisionPro Honeyws
contact our Customer Sarvice Representatives & we will do our bast to fired what you need.

Tharme

ats, Taco pumps and mini-split

Frivacy Policy | Site Map

st quaiity plumbing, heating and MVAC supplies at compelilive prices. Our product cataiog inchudes PEX Plumbing Supplies,
ir conditioners. f there are items you are iooking for but can't find on our websits, please

7/28/2015




Temporary Fencing Rentals in NJ NY & PA Page 1 of 2

JOHNNY/%

ON THE SPOT..
|

Construction Temporary Fencing for Construction Sites or Seasonal Businesses

« Standard Restroom Johnny On The Spot, leader in portable toilet rentals in NJ, NY and PA, now
offers Temporary Fencmg

L

e Porta-Water System
e Temporary Fencing
¢ Deluxe Restroom

* Hi Rise Restrooms
e Hitch-N-Go Trailers
« ADA Accessible Restroom

* Wastewater Holding Tanks
e Other Restroom Solutions

e Lookout Guard Stations
¢ Liquid Waste Hauling, Pumping and
Maintenance

Special Events

« Standard Restroom

Celebrity Restroom

e Luxury Restroom Trailers
« ADA Accessible Restroom
o Hand Washing Solutions NJ's finest portable restroom company now provides Temporary Fencing for security and safety
Barricade Fencin at your construction site.

¢ Temporary Fencing For Job Starts, choose the best Temporary Fencing in NJ and make it a one-
stop with Johnny On The Spot.

Additional Services
e Choose from 6'X12' and 8'X10' surface mounted panels (all required hardware included) with or

» Non-Potable Water Supply without sand bags, privacy screens and/or gates

» Trash Receptacle Boxes  Our durable high-quality chain link fencing minimizes customer liability damage risk*

¢ Hand Sanitizer Stands « Not sure what you need? One of our representatives will conduct a no cost inspection** of your
« HiRise Slings site and advise you on the best Temporary Fencing solution for your unique situation

* Containment Trays Our Temporary Fencing rentals

* RV & Boat Waste Removal save you money without

« Restroom Attendants sacrificing quality or service.

* Baby Changing Stations  Receive amazing bundle

Y
discounts on portable restrooms JBNTIE sPoT
with Temporary Fencing at the

LIVE CHAT same site!
No long-term contracts for

AOFFLIN E
rentals; one month minimums

with pay-as-you-go pricing means
J/ you never pay for more than you
need - no lump sum quotes, no surprises
¢ Save money with a 15% discount on 12 month pre-paid rentals
Thank You F|EXIbI|Ity « Fair rental policies: 50% final month rent refunded if fencing removed before the 15th

H . * Free site inspection/measurement performed by a Johnny On The Spot technician**
fantastic quaiity

Polite Comfo rta b | e No damage waiver offered on Temporary Fencing

**Free site inspection/measurement applies only if order is Get a Qujc k

View Testimonials » placed _ Quote!

Customers who use our Temporary Fencing also use:

« Standard Restrooms
* ADA Restrooms
« Portable Water Systems for Trailers

.?e_ Download the BROCHURE
Adybe

http://www.johnnyonthespot.com/temporary fencing.php 7/29/2015



Former Klink Cosmo Site
Contaminant (PCE& TCE) Mass Removal During Pilot Study

Soil Vapor Concentrations in Area of Pilot Study

PCE TCE

WellNo.  Soil Vapor Concentration (ug/M?) Soil Vapor Concentration (ug/M?)

6/2011 3/2012 Average 6/2011 3/2012 Average
SG-49 13100000 5140000 9120000 230000 70700 150350
SG-116 23600000 23600000 67600 67600
SG-84 282000 66200 174100 0 300 150
SG-58 176000 8800 92400 114 8.4 61.2
Average 8246625 54540.3

SVE-1 is approximately 30 feet east from the NE corner of the building
SVE-2 is approximately 70 feet east from the NE corner of the building
SG-116 is approximately 50 south of the NE corner of the building
SG-58 is approximately 220 feet east of the NE corner of the building

If we assume a radius of influence (ROI) of approximately 30 feet, SG-116 and SG-58 are well outside of our ROI.
Therefore, the concentrations at these monitoring points will not be used to determine carbon useage.

Contaminant Concentration to Determine Carbon Useage

PCE TCE
WellNo.  Soil Vapor Concentration (ug/M°) Soil Vapor Concentration (ug/M?)
6/2011 3/2012 Average 6/2011 3/2012 Average
SG-49 13100000 5140000 9120000 230000 70700 150350
SG-84 282000 66200 174100 0 300 150
Average 4647050 75250

Anticipated Performance of Pilot Study

Parameter Units SVE Step Tests
inches HG 5 10 15 20 23

SVE-1 SCFM 360 345 330 320 300

Mass
PCE Recovered 3.133 3.003 2.872 2.785 2.611 14.404 (lbs)
MW=166 (Ib/30 min)

Mass
TCE Recovered 0.051 0.049 0.047 0.045 0.042 0.233 (lbs)
MW=131.4  (Ib/30 min)
Total Mass Removed during SVE-1 Step Test ( ~ 2 hours) 14.637 (lbs)

SVE Constant Rate Tests @ 300 SCFM

Mass
PCE Recovered 10.444 (lbs)
MW=166  (Ib/120 min)

Mass
TCE Recovered 0.169 (lbs)
MW=131.4 (Ib/120 min)
Total Mass Removed during SVE-1 & SVE -2 Constant Rate Test (~ 2 hours) 10.613 (lbs)
Total Mass Removed during SVE-1 Step Test ( ~ 2.5 hours) 14.637 (lbs)
Assume Step Test for SVE-2 will be the same as SVE-1 (~ 2.5 hours) 14.637 (lbs)
Assume SVE-1 and SVE-2 combined Step Test is the same as SVE-1 (~2.5 hours) 14.637 (lbs)
Total Mass Removed During Constant Rate Test (2 hours) 10.613 (lbs)
Total Mass Removed During SVE Pilot (over ~ 9.5 hours) 54.524 (lbs)

Anticipated Performance of Pilot Study
Parameter Units SP Step Tests @ 300 SCFM
inches HG 23 23 23 23 23

SVE-1&-2 SCFM 300 300 300 300 300
SP Air Flow 25 50 75 100 125

Mass
PCE Recovered 2.611 2.611 2.611 2.611 2.611 13.055 (lbs)
MW=166  (Ib/30 min)

Mass
TCE Recovered 0.042 0.042 0.042 0.042 0.042 0.211 (lbs)
MW=131.4 (Ib/30 min)
Total Mass Removed during SP-1 Step Test ( ~ 2.5 hours) 13.266 (lbs)

SP Constant Rate Tests @ 300 SCFM

Mass
PCE Recovered 10.444 (lbs)
MW=166  (Ib/120 min)

Mass
TCE Recovered 0.169 (lbs)
MW=131.4 (Ib/120 min)
Total Mass Removed during SP Constant Rate Test ( ~ 2 hours) 10.613 (lbs)
Total Mass Removed during SP-1 Step Test ( ~ 2.5 hours) 13.266 (lbs)
Assume SP-2 Step Test will yield the same as SP-1 (~ 2.5 hours) 13.266 (lbs)
Assume SP-3 Step Test will yield the same as SP-1 (~ 2.5 hours) 13.266 (lbs)
Assume SP-1 & SP-2 Combined Step Test will yield the same as SP-1 (~ 2.5 hours) 13.266 (lbs)
Assume SP-1 & SP-3 Combined Step Test will yield the same as SP-1 (~ 2.5 hours) 13.266 (lbs)
Assume SP-2 & SP-3 Combined Step Test will yield the same as SP-1 (~ 2.5 hours) 13.266 (lbs)
Assume SP-1, SP-2, & SP-3 Combined Step test is the same as SP-1 (~ 2.5 hours) 13.266 (lbs)
Total mass removed during SP-1, SP-2, SP-3 Constabt Rate Test (2 hours) 10.613 (lbs)
Total Mass Removed During SP Pilot (over ~ 19.5 hours) 103.476 (lbs)
Total Anticipated Mass Removal During Pilot Study 157.999 (lbs)

SVE Step Test - - Mass recovered/30 min. intervals = (ug/M?)(g/1000000 ug)*(M?/35.315 ft*)*(SCFM*60 mim/hr/2)/(453.59 g/Ib)
SVE Constant Rate Test - - Mass recovered/120 min. intervals = (ng/M?)(g/1000000 pg)*(M>/35.315 ft3)*(SCFM*60 mim/hr*2)/(453.59 g/Ib)

SP Step Test - - Mass recovered/30 min. intervals = (ug/M>)(g/1000000 pg)*(M?/35.315 ft*)*(SCFM*60 mim/hr/2)/(453.59 g/Ib)
SP Constant Rate Test - - Mass recovered/120 min. intervals = (ug/M?)(g/1000000 pg)*(M>/35.315 ft*)*(SCFM*60 mim/hr*2)/(453.59 g/Ib)



ATTACHMENT E

AIR SPARGE PILOT TEST MATERIALS AND EQUIPMENT
LIST AND SPECIFICATIONS



AS Pilot Test Equipment List

One (1) Mobile Air Sparge Unit

Twenty-eight (28) Summa canisters

Six-Hundred (600) feet of 1-inch hose

Three (3) 1-inch diameter thread to 1-inch cam and groove f-adapters
Three (3) 1-inch diameter threaded PVVC Schedule 80; 90-degree elbows
Three (3) 1-inch diameter threaded Schedule 80 PVC nipples

Three (3) 1-1/4-inch x 1-inch PVC reducers

Six (6) feet of 1-1/4-inch diameter Schedule 80 PVC pipe

Three (3) compound vacuum/pressure gauges

Three (3) Y-inch bronze threaded nipples

Three (3) Y2-inch x ¥a-inch bronze reducers

Three (3) Y2-inch ball valves

Six (6) Y%2-inch bronze threaded nipples

Three (3) 2-inch diameter well seals

Six (6) feet of ¥%-inch threaded bronze pipe
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ATTACHMENT F

SVE FIELD FORMS



Klink Cosmo - Soil VVapor Extraction Pilot Test

Well: SVE-1 Stepped Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure PID Readings Temperature
Manifold At At
To Vapor At Manifold Before After
Extraction| Phase | Extraction | to Well At At At At At At At At At At At At Carbon Carbon At Before
Well Carbon | Well SVE-1 SVE-1 Ow-1 | OW-1D| OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44 | DEC-44D| DEC-31 | DEC-31D| PID/FID (PID/FID) | SVE-1 | Carbon
Units (scfm) (scfm) (in Hg) (inHg) | (in H0)| (in H,0) | (in H,0) | (in H,O) | (in H,0)| (in H,0) | (in H,0) | (in H,0) | (in H,0)| (in H,0) | (in H,0) | (in H,0) (ppm) (ppm) (°F) (°F)




Klink Cosmo - Soil Vapor Extraction Pilot Test

Well: SVE-2 Stepped Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure PID Readings Temperature
Manifold At At
To Vapor At Manifold Before After
Extraction| Phase [ Extraction | to Well At At At At At At At At At At At At Carbon Carbon At Before
Well Carbon | Well SVE-2 SVE-2 OwW-1 | OW-1b | OwW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44 | DEC-44D | DEC-31 | DEC-31D | PID/FID (PID/FID) SVE-2 Carbon
Units (scfm) (scfm) (in Hg) (inHg) | (inH,0)| (in H,0) [ (in H,0) | (in H,0) | (in H,0)| (in H,0) | (in H,0) | (in H,0) [ (in H,0)| (in H,0) | (in H,O) | (in H,0) (ppm) (ppm) (°F) (°F)




Klink Cosmo - Soil Vapor Extraction Pilot Test

Well:  SVE-1 & SVE-2 Stepped Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure PID Readings Temperature
Manifold At At At
To Vapor At Manifold to At Manifold to Before | After
Extraction | Phase | Extraction Well Extraction Well At At At At At At At At At At At At Carbon | Carbon At At Before
Well Carbon | Well SVE-1 SVE-1 [Well SVE-2| SVE-2 OW-1 | OW-1D| OW-2 | OW-2D OW-3 [ OW-3D OW-4 OW-4D | DEC-44 | DEC-44D| DEC-31 | DEC-31D | PID/FID(PID/FID] SVE-1 | SVE-2 | Carbon
Units (scfm) (scfm) [ (in Hg) (in Hg) (in Hg) (inHg) | (in H,0) | (in H,0) | (in H,O)| (in H,0) | (in H,O) | (in H,O) | (in H,0) | (in H,0) | (in H,0) | (in H,0) | (in H,0) | (in H,0) | (ppm) | (ppm) | (°F) (°F) (°F)




Klink Cosmo - Soil Vapor Extraction Pilot Test

Well:  SVE-1 & SVE-2 Constant Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure PID Readings Temperature
Manifold At At At
To Vapor Manifold to Manifold to Before | After
Extraction | Phase Well Well Carbon | Carbon At Before
Well Carbon SVE-1 SVE-2 PID/FID|(PID/FID] SVE-1 | SVE-2 | Carbon
Units (scfm) (scfm) (in Hg) (in Hg) (ppm) | (ppm) (°F)




ATTACHMENT G

SP FIELD FORMS



Klink Cosmo - Air Sparge Pilot Test

Well: SP-1 Stepped Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure Temperature
At
Manifold Vapor At Manifold | Manifold Before After
To Phase [Air Sparge| At Well At Well At At At At At At At At At At At At Carbon | Carbon At At Before
SP-1Well | Carbon | WellSP-1| SVE-1 SVE-2 | OW-1 | OW-1D | OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44 | DEC-44D | DEC-31 | DEC-31D | PID/FID | (PID/FID)| SVE-1 | SVE-2 | Carbon
Units (scfm) (scfm) (scfm) (in Hg) (inHg) | (in H,0) | (in H,0) [ (in H,0) | (in H,0) | (in H,0) | (in H,0) | (in H,O) | (in H,0) | (in H,0)| (in H,0) | (in H,0) | (iNH,0) | (ppm) (ppm) (°F) (°F) (°F)




Klink Cosmo - Air Sparge Pilot Test

Well: SP-2 Stepped Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure Temperature
At
Manifold Vapor At Manifold | Manifold Before After
To Phase [Air Sparge| At Well At Well At At At At At At At At At At At At Carbon | Carbon At At Before
SP-2 Well | Carbon | Well SP-2| SVE-1 SVE-2 | OW-1 | OW-1D | OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44 | DEC-44D | DEC-31 | DEC-31D | PID/FID | (PID/FID)| SVE-1 | SVE-2 | Carbon
Units (scfm) (scfm) (scfm) (in Hg) (inHg) | (in H,0) | (in H,0) [ (in H,0) | (in H,0) | (in H,0) | (in H,0) | (in H,O) | (in H,0) | (in H,0)| (in H,0) | (in H,0) | (iNH,0) | (ppm) (ppm) (°F) (°F) (°F)




Klink Cosmo - Air Sparge Pilot Test

Well: SP-3 Stepped Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure Temperature
At
Manifold Vapor At Manifold | Manifold Before After
To Phase [Air Sparge| At Well At Well At At At At At At At At At At At At Carbon | Carbon At At Before
SP-3Well | Carbon | Well SP-3| SVE-1 SVE-2 | OW-1 | OW-1D | OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44 | DEC-44D | DEC-31 | DEC-31D | PID/FID | (PID/FID)| SVE-1 | SVE-2 | Carbon
Units (scfm) (scfm) (scfm) (in Hg) (inHg) | (in H,0) | (in H,0) [ (in H,0) | (in H,0) | (in H,0) | (in H,0) | (in H,O) | (in H,0) | (in H,0)| (in H,0) | (in H,0) | (iNH,0) | (ppm) (ppm) (°F) (°F) (°F)




Klink Cosmo - Air Sparge Pilot Test

Well: SP-1 & SP-2 Stepped Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure PID Readings Temperature
Manifold At At
To Vapor Air Sparge Manifold | Manifold Before After
SP Wells Phase Wells At Well At Well At At At At At At At At At At At At Carbon Carbon At At Before
SP-1/SP-2 Carbon SP-1/SP-2 SVE-1 SVE-2 Ow-1 | OW-1D| OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44| DEC-44D | DEC-31 | DEC-31D | PID/FID | (PID/FID) [ SVE-1 SVE-2 Carbon
Units (scfm) (scfm) (scfm) (in Hg) (inHg) | (in H,O) | (in H,O) | (in H,O)| (in H,O) [ (in H,O) | (in H,O) [ (in H,O) [ (in H,O) [ (in H,O)| (in H,O) [ (in H,O) | (in H,O) (ppm) (ppm) (°F) (°F) (°F)




Klink Cosmo - Air Sparge Pilot Test

Well: SP-1 & SP-3 Stepped Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure PID Readings Temperature
Manifold At At
To Vapor Air Sparge Manifold | Manifold Before After
SP Wells Phase Wells At Well At Well At At At At At At At At At At At At Carbon Carbon At At Before
SP-1/SP-3 Carbon SP-1/SP-3 SVE-1 SVE-2 Ow-1 | OW-1D| OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44| DEC-44D | DEC-31 | DEC-31D | PID/FID | (PID/FID) [ SVE-1 SVE-2 Carbon
Units (scfm) (scfm) (scfm) (in Hg) (inHg) | (in H,O) | (in H,O) | (in H,O)| (in H,O) [ (in H,O) | (in H,O) [ (in H,O) [ (in H,O) [ (in H,O)| (in H,O) [ (in H,O) | (in H,O) (ppm) (ppm) (°F) (°F) (°F)




Klink Cosmo - Air Sparge Pilot Test

Well: SP-2 & SP-3 Stepped Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure PID Readings Temperature
Manifold At At
To Vapor Air Sparge Manifold | Manifold Before After
SP Wells Phase Wells At Well At Well At At At At At At At At At At At At Carbon Carbon At At Before
SP-2/SP-3 Carbon SP-2/SP-3 SVE-1 SVE-2 Ow-1 | OW-1D| OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44| DEC-44D | DEC-31 | DEC-31D | PID/FID | (PID/FID) [ SVE-1 SVE-2 Carbon
Units (scfm) (scfm) (scfm) (in Hg) (inHg) | (in H,O) | (in H,O) | (in H,O)| (in H,O) [ (in H,O) | (in H,O) [ (in H,O) [ (in H,O) [ (in H,O)| (in H,O) [ (in H,O) | (in H,O) (ppm) (ppm) (°F) (°F) (°F)




Klink Cosmo - Air Sparge Pilot Test

Well: SP-1, SP-2 & SP-3 Stepped Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure PID Readings Temperature
Manifold At At
To Vapor Air Sparge Manifold | Manifold Before After
SP Wells Phase Wells At Well At Well At At At At At At At At At At At At Carbon Carbon At At Before
SP-1/SP-2/SP-3 | Carbon | SP-1/SP-2/SP-3 SVE-1 SVE-2 Ow-1 | OW-1D| OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44| DEC-44D | DEC-31 | DEC-31D | PID/FID | (PID/FID) [ SVE-1 SVE-2 Carbon
Units (scfm) (scfm) (scfm) (in Hg) (inHg) | (in H,O) | (in H,O) | (in H,O)| (in H,O) [ (in H,O) | (in H,O) [ (in H,O) [ (in H,O) [ (in H,O)| (in H,O) [ (in H,O) | (in H,O) (ppm) (ppm) (°F) (°F) (°F)




Klink Cosmo - Air Sparge Pilot Test

Well: SP-1, SP-2 & SP-3 Constant Rate Test
Date:
Personnel:
Time Flow Rates Vacuum/Pressure PID Readings Temperature
Manifold At At
To Vapor Air Sparge Manifold | Manifold Before After
SP Wells Phase Wells At Well At Well At At At At At At At At At At At At Carbon Carbon At At Before
SP-1/SP-2/SP-3 | Carbon | SP-1/SP-2/SP-3 SVE-1 SVE-2 Ow-1 | OW-1D| OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44| DEC-44D | DEC-31 | DEC-31D | PID/FID | (PID/FID) [ SVE-1 SVE-2 Carbon
Units (scfm) (scfm) (scfm) (in Hg) (inHg) | (in H,O) | (in H,O) | (in H,O)| (in H,O) [ (in H,O) | (in H,O) [ (in H,O) [ (in H,O) [ (in H,O)| (in H,O) [ (in H,O) | (in H,O) (ppm) (ppm) (°F) (°F) (°F)
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KLINK COSMO PILOT TEST SCHEDULE

Task Name Duration Week 1
Day -2 | Day-1 l Day 1 l Day 2 Day 3 Day 4 Day 5 Day 6
Klink Cosmo Pilot Test 5 days ! 1
Mobilization 2 days i
Soil Vapor Extraction Stepped and Constant-Rate Testing 1 day i
Air Sparging Stepped and Constant-Rate Testing 1 day i
Demobilization 1 day
Task Inactive Summary I I External Tasks
Split G Manual Task | I External Milestone o
Milestone L 2 Duration-only Deadline ¥
Summary I 1 Manual Summary Rollup Progress
Project Summary ! I Manual Summary I 1 Manual Progress
Inactive Task Start-only C
Inactive Milestone Finish-only |
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NEW YORK | Department of

STATE OF -
OPPORTUNITY Environmental
o Conservation

SVE/SP PILOT STUDY CALCULATIONS

WORK ASSIGNMENT C007540-4.1

FORMER KLINK COSMO CLEANERS SITE SITE NO. 224130
GREENPOINT/EAST WILLIAMSBURG KINGS (C) NY
INDUSTRIAL AREA

Prepared for:

NEW YORK STATE
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
625 Broadway, Albany, New York

Basil Seggos, Acting Commissioner

DIVISION OF ENVIRONMENTAL REMEDIATION
Remedial Bureau B

URS Corporation
257 West Genesee Street, Suite 400
Buffalo, New York 14202

March 2016



SVE/SP PILOT TEST
MASS REMOVAL AND SVE RADIUS OF INFLUENCE CALCULATIONS
FOR THE
FORMER KLINK COSMO CLEANERS SITE
EAST WILLIAMSBURG INDUSTRIAL AREA
SITE ID NO. 224130

BROOKLYN, KINGS COUNTY, NEW YORK

PREPARED FOR:

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
DIVISION OF ENVIRONMENTAL REMEDIATION
REMEDIAL BUREAU B
WORK ASSIGNMENT NUMBER C007540-4.1

PREPARED BY:

URS CORPORATION

257 WEST GENESEE STREET, SUITE 400
BUFFALO, NY 14202

MARCH 2016
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JOB NO.: 60413126

MADE BY: J. Lysiak DATE: 2/9/2016
CHECKED sy
BY: | / DATE: A7/t
3 PR
PROJECT: Klink Cosmo Pilot Study
SUBJECT: Determine YOC Mass Removal & Radius of Influence
Problem: Chlorinated solvents including tetrachloroethylene (PCE) and trichloroethylene (TCE) have

been detected in soil vapor, soil, and groundwater samples at concentrations significantly above New York State
SCG values in the vicinity of the Former Klink Cosmo Cleaners Site, in Brooklyn, NY. URS performed a soil
vapor extraction/air sparge (SVE/AS) pilot study adjacent to the Site to obtain data that will be used to determine

if this technology is suitable for further consideration as part of a feasibility study prepared for this Site.

Background:  The Former Klink Cosmo Cleaners Site is located within the Meeker Avenue Plume
Trackdown Site investigation area. Data gathered during investigations indicated that a source of groundwater
contamination was originating near buildings formerly used by Klink Cosmo Cleaners. Adjacent to the Site, in
the area where the pilot study was performed. PCE soil gas concentrations exceeded 13,000,000 micrograms per

cubic meter (pg/M?3).

Objectives: The primary objectives of the SVE/AS Pilot Test were to:

e  Demonstrate PCE and TCE mass reduction and estimate PCE and TCE mass removal rates
s Develop full-scale SVE design parameter values including radius of influence (ROI). locations
and depths of extraction wells, intrinsic permeability (k;), system and wellhead flowrates, and

vacuum pressures.

Pilot Study: The pilot study was conducted from November 16 through 19, 2015, along the south side of
Richardson Street near the intersection of Vandervort Avenue between monitoring wells DEC-031 and DEC-
044D. The pilot study generally followed the procedures provided in the New York State Department of
Environmental Protection (NYSDEC) approved SVE/SP Pilot Study Work Plan dated September 2015.

Deviations to the approved plan are presented in the Pilot Study Report.

As part of the pilot study, two SVE wells (4-inch diameter), three AS wells (2-inch diameter). and four pairs of

soil vacuum observation wells (OWs, 1-inch diameter) were constructed. Figure | provides the well locations.

A mobile trailer mounted SVE/AS treatment system (Unit 75), provided by ProAct Services Corporation of

Southbury. Connecticut was used for the pilot test. Components of the SVE/AS treatment system include:

* SVE rotary claw blower, capable of 300 actual cubic feet per minute (acfm) and up to 22-
inches of mercury (Hg)
*  SVE vacuum manifold equipped with vacuum and flow indicators. throttling valves, and hoses
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* AS compressor, capable of 125 standard cubic feet per minute (scfm) at 22 psi
*  AS manifold equipped with pressure and flow indicators, throttling valves, and hoses
® Two parallel trains of vapor phase carbon vessels, each containing two 200 pound drums

construct in lead-lag configuration, with sampling points

SVE Pilot Test Procedures: Step and constant rate tests were performed at various vacuum pressures to
determine its impact on the formation. Step tests were performed with only SVE-1 online, only SVE-2 online,
and then both SVE-1 and SVE-2 online at the same time. During these step tests the vacuum pressures were
increased four times by throttling the valve inside the treatment system’s vacuum manifold. Vacuum pressure
ranged between 2 inches of mercury (Hg) to 7.5 inches Hg (the maximum achievable vacuum) depending on the

SVE well location and combined operation.

Four rounds of vacuum pressure measurements were collected at 10 to 12 minute intervals at each vacuum
interval. Vacuum pressures were monitored and recorded inside the treatment unit at the vacuum manifold,
extraction wells (SVE-1 & SVE-2), observation wells (OW-1, OW-1D, OW-2, OW-2D, OW-3, OW-3D, OW-4,
& OW-4D), and monitoring wells (DEC-31, DEC-44, & DEC-141). The locations of these wells are shown on

Figure 1.

The volume of air extracted (standard cubic feet per minute — scfm) was also recorded during each monitoring
mterval. The step test with SVE-1 and SVE-2 was not performed as the throttling valve used to bring the
vacuum pressure up incrementally could not be adjusted in small enough increments to balance the system and

accurately record vacuum pressures; even while manipulating the make-up air.

The constant rate test was performed with SVE-1 and SVE-2 under full vacuum. Data were collected at
approximately 10 minute intervals. Vacuum pressures were monitored and recorded inside the treatment unit at
the vacuum manifold, extraction wells (SVE-1 & SVE-2). observation wells (OW-1, OW-1D. OW-2, OW-2D,
OW-3, OW-3D, OW-4, & OW-4D), and monitoring wells (DEC-31, DEC-44, & DEC-141). The volume of air
extracted (scfm) was also recorded during each monitoring interval. While conducting the constant rate test on
November 18, 2015, vacuum pressures at SVE-1 ranged from 2.5 to 3 inches Hg and from 0.5 to 2 inches Hg in
SVE-2. During the constant rate test performed on November 19, 2015, vacuum pressures in SVE-1 ranged

from 1.25 to 1.5 inches Hg and 2.5 to 2.75 inches Hg in SVE-2.
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Summa canisters were collected near the beginning and end of each test and analyzed for VOCs using USEPA
Compendium Method TO-15.. Field data collected during pilot test is presented on Table 2 — Pilot Study Field

Data Summary.

Data Usability: Data collected from each of the 11 tests were used to calculate the mass of VOCs removed.
However due to equipment malfunctions and intermittent operation of the treatment unit, experienced during the
first three days of the study. the ROI was based on field data collected the last day of the study (November 19,
2015 — Tests 9, 10, and 11). Figures 2, 3, and 4 present vacuum pressure readings collected in the field during
the last day of the study. Contours presenting vacuum gauge readings were added to indicate the area influenced

during the SVE-1 and SVE-2 step tests and constant rate test with SVE-1 and SVE-2 operating at the same time.

Assumptions:
* The treatment area surface is impermeable (i.e.. no leakage or short circuiting)
® The stratigraphy of the formation is relatively homogeneous
* The formation has reached equilibrium (i.e., steady-state) during the pilot study

e Groundwater is at 32 feet bgs

1. Determination of Mass Removal

The total mass of VOCs removed during the Pilot Study can be calculated based on the following equation:
Mass Removed = Average Concentration x Average Flowrate x Operating Duration

Table 1 — Soil Vapor Extraction Pilot Test Analytical Data, is an Excel spreadsheet that presents the results of
the samples collected during each of the 11 field tests. Only compounds that had detectable concentrations are
included in Table 1. The spreadsheet calculates the average concentration for each test by summing the VOC
concentrations, measured in ug/M3, from each sample collected during that test divided by the number of test

samples collected during that test,

Table 2 - Pilot Study Field Data Summary is an Excel spreadsheet that presents the field data collected during
each of the 11 tests. The spreadsheet was also used to calculate the average flow rate induced by each extraction
well by summing the flow flowrates (ft’/min) recorded during each monitoring event and dividing it by the

number of monitoring events,
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Table 2 was also used to determine the operating duration. The start time and end time for each test is provided
on the spreadsheets including lapses in operation. The difference between the end and start times for each test,

including any intermittent lapses in operation, yields the operating duration (minutes).

Table 3 — Estimate of Mass Removed during the Soil Vapor Extraction Pilot Test, is an Excel spreadsheet that
provides a summary of the data and calculation used to determine the volume of VOCs removed during each

test.
As an example, data generated for Test 1 will be used to present the logic used to develop Table 3.
Mass Removed = Average Concentration x Average Flowrate x Operating Duration
Where:
Mass Removed (pounds — Ib)
Average Concentration (ug/M?)
Average Flowrate (_.ﬁ"e/mfu)
Operating Duration (min)

The average concentration was derived from data presented on Table 1. The sum of the detectable VOCs near
the start of Test 1 was 1,448,894 ug/M? and 1,630,103 ug/M? near the end of Test 1. The average concentration
of VOCs from samples collected near the start and end of Test 1 = (1,448,894 ng/M3 +1,630,103 ug/M3) / 2 =
1,539,499 ug/M?,

The average flowrate was calculated by summing the flowrates (scfm or ft'/minute) recorded on Table 2.1 during
each monitoring event recorded during Test 1 and dividing it by the total number of monitoring events:
(58+58+59+39+60+604+60+60+60+60+62+61+60+60+61+61+60) / 17 = 59.94 ft*/min; say 60 ft*/min.

Also as shown on Table 2.1, Test 1 started at 1930 and ended at 2210, when the power was lost. As such, Test

I's operating duration is the difference between the start and end times = 160 minutes.

The concentration units need to be converted from pg/M? to Ib/ft’. Converting units: (1.539,499 ug/M3) x
(2/1.000,000 pg) x (M¥35.315 ft3) x (1b/453.6 g) = 9.61x107 Ib/ft .

The mass of VOCs removed during Test 1 = (9.61x107 1b/ft) x (60 ft*/min) x (160 min) = 0.92 Ib

The mass of VOCs removed during each of the 11 tests was calculated following the logic described for Test 1.
As shown on Table 3, the total mass removed over the 1476 minutes the treatment unit was operated was 5.13
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pounds. The rate of removal = (5.13 Ib / 1476 mins) x (60 min/hr) = 0.21 Ib/hr, or (0.21 Ib/hr) x 24 hr/day = 5
Ib/day.

The percentage that PCE and TCE existed in the average total VOC concentration was calculated for each of the
I'1 tests and used to determine their mass reduction and mass removal rates. The concentration of PCE near the
start of Test 1 was 1,420.000 ug/M? and 1,610,000 ug/M? near the end of Test 1. The percentage that PCE
existed in the average total VOC concentration = (1,420,000 ug/M? + 1,610,000 ug/M3 /2 x (1/1,539,499 ug/M?)
X 100% = 98.41%.

Likewise, the concentration of TCE near the start of Test 1 was 8,430 ug/M?3 and 9,800 ug/M? near the end of
Test 1. The percentage that TCE existed in the average total VOC concentration = (8,430 ug/M? + 9,800 png/M3)
/2 X (1/1.539.499 ug/M?) x 100% = 0.59%.

The average percentage that PCE and TCE existed in the total average VOC concentration was derived by
adding the percent that each compound existed in the total average concentration for each test divided by 11 (the
total number of tests. The average percentage that PCE was detected in the total average VOC concentration is

(98.41+95.82499.22+99.54+99.22+99.27+99.50+99.48+99.65499.77+99.65)/ 11 x 100% = 99%.

Likewise, the average percentage that TCE was detected in the total average VOC concentration is

(0.5940.35+0.36+0.29+0.43+0.40+0.29+0.28+0.214+0.2340.23) /1 1 x 100% = 0.33%.

Using these average percentages, the total mass of PCE removed during the pilot study is 5.13 b x 99% = 5.1

Ibs. The total mass of TCE removed during the pilot study is 5.13 Ib x 0.33% = 0.017 Ibs.

The rate of removal for PCE is 5 Ib/day x 99% = 4.95 pound/day (or 0.21 Ib/hour) and the rate of removal for
TCE is 5 Ib/day x 0.33% = 0.016 Ib/day (or 6.8 x 10™ Ib/hour).

2. Determination of Radius of Influence (ROI)

The ROl is the furthest distance from the extraction well that soil and soil gas can be successfully treated by
SVE. It is determined by placing a vacuum on the extraction well and measuring the vacuum that is achieved in
nearby monitoring points, and then extrapolating the distance to a point where there is no influence. For the
purposes of this calculation, the pressure at the farthest ROI distance was set at 1% of the vacuum measured in

the SVE wells.

The ROI (R;) can be be calculated by solving the following equation for R;:
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Pr2- Pw’ = (PRF - Pw’ ) (In (r/Rw) /In (Ri/Rw) (Ref.l —Eq. V.1.2)

Data presented on Tables 2.9 and 2.10 is believed to be the most reliable and more closely reflects steady-state
conditions when compared to other data. As shown on Tables 2.9 and 2.10 vacuum pressures were increased
over four increments by throttling a valve inside the treatment unit. Four sets of data were collected, at
approximately ten minute intervals, at each of the four increments. Data collected from the last round for each
increment (shaded data) was used to estimate the ROI as it reflects the greatest amount of time that the formation

had to reach steady-state conditions,
Calculated ROI Estimation:
The following equation was used to calculate the ROL.
Pr2- Pw’ = (PRF - Pw® )(In(r/Rw)/In(Ri/Rw) (Refl —Eqg. V.1.2)
Where:
Pr = Pressure at distance r from the extraction well (atm)
Pw = Pressure at the extraction well (atm)
PRI = Pressure at radius of influence (atm)
r = radial distance from extraction well monitoring point (ft)
Ri = Radius of influence (ft) — to be determined
Rw = Radius of extraction well (ft)

Vacuum pressure gauge readings collected at the monitoring points (SVE, OW, and DEC wells) during the last
round of each increment on November 19, 2015 (shown on Tables 2.9 and 2.10 - shaded) were converted to
atmospheric pressures (shown as Pr Values on the 4 series tables). This was done by multiplying the gauge
vacuum pressure (inches H,O) by (0.00246 atmospheres/ inch H,O) then subtracting the result from 1
atmosphere. Vacuum pressure gauge readings collected at the SVE wells were also converted to atmospheric

pressures (Pw) using the same calculation.

PRI pressure at the radius of influence was assumed to be 1% of the vacuum pressure at the SVE well; derived
by multiplying the gauge reading at SVE ((inches H,0) by (0.00246 atmospheres/ inch H,0) and (0.01) then
subtracting the result from 1 atmosphere.
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Tables 4.1 through 4.3 present the data and the results for calculating the ROI using SVE-1 as an extraction point
at vacuum pressures of 32, 40, and 45 inches of H,0. respectfully. Tables 4.4 through 4.7 present the data and
the results for calculating the ROI using SVE-2 as an extraction point at vacuum pressures of 19, 27, 35, and 40

inches of H,0, respectively.

Using the attached spreadsheets (series 4 tables — Calculation of ROI at SVEs) the above equation was solved for
Ri. This was an iterative process. Various values of Ri were substituted in the equation until the right side of the
equation approximately equaled the left side of the equation. As shown on the 4 series tables, an Ri was
calculated for each of the eleven tests except for Test 1 where the vacuum pressure in SVE-1 was 30.5 inches

H,0.

Average ROIs, using SVE-1 as the extraction well, range between 31.3 ft to 31.9 ft. The average ROI induced

by SVE-1 is approximately 32 ft.

Average ROIs, using SVE-2 as the extraction well, range between 37.3 ft to 38.9 ft. The average ROI induced

by SVE-2 is approximately 38 ft.

ROIs extrapolated using data collected from the monitoring wells closest to the extraction wells (OW-1 and OW-
2 for SVE-1 and OW-3 and OW-4 for SVE-2) provided the lowest ROIs. Conversely, ROIs extrapolated from
data collected from monitoring wells the farthest from the extraction wells (DEC-44 for SVE-1 and DEC-31 for
SVE-2) provided the greatest ROls.

Eliminating OW-1 and OW-2 wells from the SVE-1 calculations raises the average ROI from 32 ft to 40 ft. The
average ROl induced by SVE-2 is approximately 38 ft. Eliminating OW-3 and OW-4 data from the SVE-2

calculations, Tables 4.4 through 4.7, raises the average ROI from 38 ft to 48 ft.

The vacuum contours shown on Figures 2 (SVE-1 operating at 45 inches H,0) indicate that the ROI extends
approximately 64 feet to the west and at least 26 feet to the east with a vacuum pressure of .75 inches H,O at
the fringe of the ROIL  Figure 3 (SVE-2 operating at 39.5 inches H,O) indicates that the ROI extends
approximately 39 feet to the west and 66 feet to the east with a vacuum pressure of 1 inches H,O at the fringe of
the ROIL. The calculation used to estimate the ROI uses 1% of the vacuum pressure observed in the SVE well as
the outer limit of the ROIL. This would provide a vacuum pressure at the fringe of the ROI created by SVE-1 of

0.45 inches H,0O and 0.40 inches H,O for SVE-2, extending the limits of the ROI in both cases.

Based on the vacuum pressure contours presented on Figures 2 and 3 and the calculated values, an ROI of 40 ft

will be used to design the SVE/AS treatment system.
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3. Preliminary Locations and Depths of Perimeter Source Area Extraction Wells

Since the treatment area in the warehouse building is not yet defined, we modeled the design criteria to provide
treatment only around the perimeter of the source area (north-east section of the warehouse building). Based on
an ROI of 40 feet. three additional extraction wells will be installed on the sidewalk adjacent to the former Klink
Cosmo building to remediate the Site. One of the additional extraction wells will be installed near the
intersection of Richardson Street and Vandervort Avenue and the remaining two extraction wells will be
installed south of the intersection approximately 40 feet away from each other. Figure 5 provides the locations

of the existing and proposed extraction wells.

The screened interval of the new extraction wells will be increased from 10 to 15 feet.

4. Determination of the Intrinsic Permeability (k)

The intrinsic permeability, the measurement for the ability of fluids to pass through soils, will be obtained from

the definition of saturated hydraulic conductivity using the following equation:

K=kipg)/u (Ref. 2 — Appendix D, Eq. D-1)
Where:

K = Hydraulic Conductivity (cm/s)

k; = Intrinsic Permeability (cm?)

p = Fluid Density (g/cm’)

g = Acceleration due to gravity (cm/sec”)

p = Viscosity of fluid (g/s-cm)

Air permeability and intrinsic permeability is expressed as:

k=k *k., (Ref.2 — Appendix D, Eq. D-2)
Where:

k = Air Permeability (¢cm/s)

k; = Intrinsic Permeability (ecm”)

k., = Relative Permeability to Air

k=82 187 (Ref.2 — Appendix D, Eq. D-3)
Where:

Se = Effective Water Saturation
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A = Brooks-Corey Pore Size Distribution Index

The effective water saturation observed during the pilot test was 0.0. No moisture was detected in the piping or

the treatment unit’s knock-out tank. As such. k, =1 and k = k;.

With the estimate of water content, residual water saturation, capillary pressure head-saturation and saturated

hydraulic conductivity, air permeability can be calculated as:

ki=(1-S.) *(1-5, %) * (Ku/pg) (Ref.2 — Appendix D, Egq. D-5)
or ki=Ku/pg

The hydraulic conductivity in the shallow overburden soil ranged from 2.69 x107 to 4.77 x10™ ecm/s (Ref. 3 - Rl
Phase 11). The fluid density of water at 60°F is 0.9991 g/cm’ and the viscosity of water at 60°F is 1.14x107
gfem-s. Acceleration due to gravity is 980.6 em/s® (9.806 mf‘sz)‘

Using the upper and lower limits of hydraulic conductivities in the shallow overburdens soils, the intrinsic

permeability are:

Using the upper K value ki = ((2.69 x107 emi/s) (1.14x107 g/lem-s) / (0.9991 g/em’) (980.6 cmi/s?))
=3.13x10" e¢m®

Using the lower K value i = ((4.77 x107 em/s) (1.14x107 g/em-s) / (0.9991 g/em®) (980.6 cm/s?))

=5.55x10" em?

Intrinsic permeability ranges between 3.13 x10™ ecm? and 5.55 x10™® em?’.,

5. Determination of Extraction Well Flowrates

The treatment area in the warehouse building is not yet defined. We modeled the design criteria to provide
treatment only around the perimeter of the source area (north-east section of the warehouse building). Since the

site has an impermeable cover the extraction flow rate can be calculated as (based on Ref. 2 — Eq. 4-2)

Areaxbn
0, =——=
!‘ 'y

Where:

Qv = volumetric flow rate at atmospheric pressure, to be determined.
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Area = desired extent of treatment. The area to be treated is that created by the ROI (7*ROI°) = 5,024
ft*. The ROIs will intersect each other as the SVE wells will be spaced 40 apart. As such the total

treatment area encompassed by the five SVE wells will total approximately 18,100 ft* (see Figure 5).
b =vadose zone thickness which represents distance from the surface to the water table: 32 feet.

n, = air-filled porosity of the soil. The subsurface of the site is mainly comprised of fine, medium, and
course sand, with some gravel. A clayey silt layer exists near the surface. For a poorly graded sand

mixture, an average air-filled porosity of 0.24 was assumed. (Reference 4)
f.. = time required for one pore volume exchange
An extraction rate of two pore volumes per day will be assumed. Therefore. t., = 12 hours = 720 minutes.

Substituting into the equation:

(18,1001 k32 1)(0.24) _
(720 min)

193 /t* / min
This will be the total flow rate from five extraction wells. Assuming that the subsurface conditions are relatively

homogenous, the flow from the wells is assumed to be proportional to the length of screen in each well.

The screen length in the additional wells will be increased from 10 to 15 feet. The flow from each well is

estimated to be:
(10 ft / 65 fi total)(193 scfim) = 30 scfm
(15 ft /65 ft total (193 scfm) = 45 scfm

To be conservative, all wells will be designed for an extraction flow rate of 45 scfm. SVE systems and controls
are typically not precise enough to more accurately control the flow from individual wells. At 45 scfm per well,

the total extraction rate is 225 scfm.

6. Determination of Extraction Well Vacuum

Ref. 1 (eq. V.1.5) presents the following equation that will be used to estimate well vacuum:
PR ) N S )
i i) In(R_/R,) P,
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Where:

Q. = flow rate from the well, assumed to be 45 scfm

H = the screened interval of the extraction well, assumed to be 15 ft screen

k = intrinsic permeability, calculated between 3.13 x10™"° em? and 5.55 x10™® ¢m?

p = viscosity of air, 0.0181 centipoise

P\ = absolute pressure at the extraction well, value to be determined (g/cm's’)

Ppg;= absolute pressure at the ROI, assumed to be 0.5 inches H,O

R, = Radius of the vapor extraction well, 2 inches

Ry = Radius of influence where the vacuum is equal to 0.5 inches H,O, assumed to be 40 ft
Converting units:

Qu = (45ft*/min) (min/60 s) (28.317cm™/ft’) = 21,238 cm™/s

H = (15 f1) (30.48 cm/ft) =457 cm

= (0.0181 centipoise) (0.01 g/cm s/centipoise) = I.Rlx]0'4gfcm4s

Pri = 1.01x10° g/em's’ - (0.5 inches H,0)(ft/12 inches)(1.01x10° g/em s%) / 33.91 ft H,0)

=1.008.759 g/em's’
R,, = (2 inches) (2.54cm/inch) = 5.08 cm
R; = (40 ft) (30.94 cm/ft) = 1,219 cm

The intrinsic permeability of 5.55x10™ em” was used to determine the pressure at the SVE well as it appears Lo
be more in the range of acceptable published values for semi-pervious soils (mixture of sand, gravel silt, loam).

(Ref. 5— Wikipedia).

3.14(5.55x10° ™
21,238 = 457 21 43.55x107) P.__|,_(1.008759
18110~ ) In(5.08/1.219) N

Using the attached spreadsheet (Table 5 — SVE Well Vacuum) the above equation was used to solve for Py; an

iterative process. Various values of P, were substituted in the equation until the right side of the equation
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approximately equaled the left side of the equation. As shown on Table 5 this yields a result of 885,100 g/cm's”.
Now, converting back to vacuum: 1.010x10°— 885,100 = 124,900 g/cm's’

Converting units: (124,900 g/em's®) x (33.91 ft H,O / 1.010x10° g/em's’) x (12 in. H,O/ft) = 50.2inches H,O

The vacuum in the extraction wells will be at least 50.2 inches, say 50 inches H-O.

7. SVE System — Conceptual Design

The design of the SVE system will be based on published values and equations for the estimation of SVE design

parameters.

A total of five SVE wells will be used to remediate the area. As with the two existing SVE wells, the three
additional wells will be constructed of 4-inch diameter slotted PVC and extend to a depth of approximately 27

feet below grade (approximately 5 feet above the water table) to minimize infiltration of water. Proposed well

locations are shown on the Figure 5.
The screened interval of the new extraction wells will be increased from 10 to 15 feet.

Based on the above calculations, the design parameters for the SVE system are a total flow rate of 225 scfm and

a vacuum of 250 inches H,0.
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Table 1  Soil Vapor Extraction Pilot Test Analytical Data - Detections Over Laboratory Reporting Limits

Test1 Test2 Test 3
Location ID SVE-01 SVE-01 SVE-02 SVE-02 SVE-02 SVE-02
Sample ID SVE-01-START SVE-01-END SVE-02-START-R1 SVE-02-END-R1 SVE-02-START-R2 SVE-02-END-R2
Matrix Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
Depth Interval (ft) - - - - - -
Date Sampled 11/16/15 11/16/15 11/16/15 11/16/15 11/16/15 11/17/15
Parameter Units (2-2) (3-3) (4-4)
Volatile Organic Compounds
1,2-Dichloroethene (cis) Hg/M3 5,960 6,520 1,430 666 J 952 1,190 J
Acetone Hg/M? 6,560 18,400 3,760 1880
Carbon tetrachloride Hg/M? 5547
Chloroform Hg/M3 703J 2931
Methyl ethyl ketone (2-Butanone) Hg/M? 7,390 3,080 22,200 3,930 2020 7433
Tetrachloroethene ug/Mm3 1,420,000 D 1,610,000 D 550,000 D 718,000 D 773,000 D 848,000 D
Toluene Hg/M3
Trichloroethene Hg/M? 8,430 9,800 3,160 1,480 2580 3290
Total VOCs ug/Mm3 1,448,894 1,630,103 595,483 727,836 780,432 853,223
Average Total VOCs Hg/M? 1,539,499 661,660 816,828
PID / FID Measurements| ppm

Flags assigned during chemistry validation are shown.
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Table 1  Soil Vapor Extraction Pilot Test Analytical Data - Detections Over Laboratory Reporting Limits (Continued)

Test4 Test5 Test 6
SVE-02/AS-02 SVE-02/AS-02 SVE-02/AS-03 SVE-02/AS-03 SVE-02/AS-03 SVE02/SP02/SP03 SVE02/AS02/AS03
Location ID SVE-02/AS-02 SVE-02/AS-02 END SVE-02/AS-03A SVE-02/AS-03B SVE-02/AS-03 END  |SVE-02/SP-02/SP-03 SVE-02/AS-02/AS-03 END
START START START START
Sample ID Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
Matrix - - - - - - -
Depth Interval (ft) 11/17/15 11/17/15 11/17/15 11/17/15 11/17/15 11/17/15 11/17/15
Date Sampled Units (2-2) (2-2) (3-3)
Volatile Organic Compounds
1,2-Dichloroethene (cis) Hg/M? 14303 1,520 1,670 1,310 1,470 2,050 412
Acetone Hg/M3 812
Carbon tetrachloride Hg/M3
Chloroform Hg/M3 527 3 4103 469 J 674
| 3
Methyl ethyl ketone (2-Butanone) Hg/M 708 J 708 J 602 J 3013
Tetrachloroethene Hg/m? 1,520,000 D 975,000 D 1,020,000 D 647,000 D 670,000 D 1,210,000D 301,000 0
Toluene Hg/M3 610
Trichloroethene ug/Mm3 3,870 3,350 3,870 2,970 3,390 5,090 946
Total VOCs ug/M3 1,526,008 980,578 1,027,481 651,991 675,939 1,219,804 302,358
Average Total VOCs Hg/M* 1,253,293 785,137 081
PID / FID Measurements ppm 890/50 490/ 490 680 /720 620/ 480 850/ 640
Flags assigned during chemistry validation are shown.
Page 2 of 4
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Table 1 Soil Vapor Extraction Pilot Test Analytical Data - Detections Over Laboratory Reporting Limits (Continued)

Test7 Test 8
SVE-01/SVE-02 SVE1&2/AS2&3 SVE1&2/AS2&3
Location ID SVE-01/SV-02 PRE |SVE-01/SV-02/AS-02/AS- |SVE-01/SV-02/AS-
SPARGE 03 START 02/AS-03 END
Sample ID Soil Gas Soil Gas Soil Gas
Matrix - - -
Depth Interval (ft) 11/18/15 11/18/15 11/18/15
Date Sampled Units (2-2)
Volatile Organic Compounds
1,2-Dichloroethene (cis) Hg/M? 698 J 7303 603 J
Acetone Hg/M?
Carbon tetrachloride Hg/M3
Chloroform Hg/M?
Methyl ethyl ketone (2-Butanone) Hg/M3
Tetrachloroethene Hg/M3 348,000 D 366,000 D 421,000 D
Toluene Hg/M? 542 J
Trichloroethene Hg/M3 1,030 1,250 946
Total VOCs pg/M3 349,728 368,522 422,549
Average Total VOCs Hg/M2 349,728 395,536
PID / FID Measurements| ppm 490 / 350 950 / 1450

Flags assigned during chemistry validation are shown.

J:\Projects\11176390\EXCEL\Klink Pilot Test\Calc Table 1 pilot test hits jl ug per cubic M.xIsx

Page 3 of 4
Sheetl



Table 1  Soil Vapor Extraction Pilot Test Analytical Data - Detections Over Laboratory Reporting Limits (Continued)

Test9 Test 10 Test 11
SVE-01 SVE-01 SVE-02 SVE-02 SVE-01/SVE-02 SVE-01/SVE-02
Location ID SVE-01 START SVE-01 END SVE-02 START SVE-02 END SVE-01/SVE-02 SVE-01/SVE-02 END
START
Sample ID Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas Soil Gas
Matrix - - - - - -

Depth Interval (ft) 11/19/15 11/19/15 11/19/15 11/19/15 11/19/15 11/19/15

Date Sampled Units (2-2) (2-2) (2-2) (3-3)
Volatile Organic Compounds
1,2-Dichloroethene (cis) Hg/M? 983 888 5397 571J
Acetone Hg/M?
Carbon tetrachloride Hg/M3
Chloroform ug/M3
Methyl ethyl ketone (2-Butanone) ug/Mm3?
Tetrachloroethene ug/Mm3? 846,000 D 529,000 D 372,000 D 253,000 D 468,000 D 416,000 D
Toluene Hg/M?
Trichloroethene Hg/M3 1550 1380 688 J 731 1070 946

Total VOCs ug/M? 848533 531268 372688 253731 469609 417517
Average Total VOCs Hg/M* 689901 313209.5 443563
PID / FID Measurements| ppm 890 /634 1250/ 1530 620/ 700 370/ 400 720/730 850 /1280

Flags assigned during chemistry validation are shown.
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Tables 2.2 & 2.3 - PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Soil Vapor Extraction Pilot Test

Well: SVE-2 Stepped Rate Test NOTES: shutdown Lead 160, Lag 126
Date: 11/16/2015 Lead 145, Lag 135
Personnel: MG, JL Test 2
Time Flow Rates Vacuums / Pressures PID Readings Temperature
Ambient
Manifold To At Manifold AS-2 AS-2 Before After Air
Extraction | Extraction to Well At At At At At At At At At At At At Carbon Carbon At Before
Well SVE-2 | Well SVE-2 SVE-2 OwW-1 | OW-1D | OwW-4 | OW-4D | OW-3 | OW-3D | OW-2 | OW-2D | DEC-44 | DEC-141 | DEC-31 SVE-1 PID/FID (PID/FID) SVE-2 Carbon
Units (scfm) (in Hy) (in Hg) (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (in Hg) (in Hg) (in Hg) (ppm) (ppm) (°F) (°F)
1720 33 -2 -2.5 0 0 0 -0.2 -0.2 0 0 0 0 0 0 0 52 50
1749 38 -3.5 -2 0 0 0 -0.2 -1.5 0 0 0 0 0 0 0 723 60 50
1815 70 -0.4 -2 0 0 0 -0.2 -2 0 0 0 0 0 0 0 60 50
1826 70 -0.3 -2 0 0 0 -0.2 -2 0 0 0 0 0 0 -0.2 >1000 2/ 60 50
1835 75 -0.4 -3 0 0 0 -0.2 -2 0 0 0 0 0 0 -0.2 60 50
1844 75 -0.3 -4.5 0 0 0 -0.2 -2.5 0 0 0 0 0 0 -0.2 60 50
Run Time
(min)
84
Average 60 -1.15 -2.7 0 0 0 -0.2 -1.7 0 0 0 0 0 0 -0.1 59 50
Test 3
RESTART SYSTEM FOR SVE -2 STEP TEST
2225 70 -2 -15 0 0 0 -0.2 -0.2 0 -0.2 0 0 0 0 0 50
2235 70 -2 -15 0 0 0 -0.25 0 0 0 0 0 0 0 0
2245 70 0 -15 0 0 0 -0.25 -0.2 0 -0.2 0 0 0 0 0
2255 70 -0.2 -15 0 0 0 -0.2 0 0 -0.2 -0.2 0 0 0 -0.2
2300 68 -0.2 -2.5 0 0 0 -0.2 0 0 0 -0.2 0 0 0 -0.2
2310 70 -0.2 -2.5 0 0 0 0 0 0 0 0 0 0 0 0
2320 70 0 -2.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2330 70 -0.2 -2.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2335 71 -0.2 -3.5 0 0 0 0 0 0 0 0 0 0 0 0
2345 70 0 -3.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2355 70 0 -3.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2405 70 0 -3.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2410 70 -0.2 -4.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2420 69 -0.2 -4.5 0 0 0 -0.2 0 0 0 0 0 0 0 0
2430 -0.2 -4.5 0 0 0 -0.2 -0.2 0 0 0 0 0 0 0
2444 69 -0.2 -4.5 0 0 0 -0.2 -0.2 0 0 0 0 0 0 0
Run Time
(min)
139
Average 70
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Table 2.4-PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Air Sparge Pilot Test

NOTES: SVE-2 on @ Max Throttle 1019 reset 1131 shutdown
Well: SP-2 Stepped Rate Test 0945 shutdown 1031 shutdown and reset 1136 shutdown
Date: 11/17/2015 0952 reset 1037 shutdown 1221 shutdown
Personnel: MG, JL 1014 shutdown 1038 reset 1237 stop
Test 4
Time Flow Rates Vacuums / Pressures Temperature
Manifold
Manifold Manifold To Manifold AS-2 AS-2 Before After Ambient
To To Air Sparge At Well To At At At At At At At At At At At At Carbon Carbon At At Before
SP-2 Well SVE-2 SP-2 SVE-2 AS-2 SVE-2 OwW-1 | OW-1D | OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44| SVE-1 | DEC-31 | DEC-141 | PID/FID |(PID/FID)| SVE-1 | SVE-2 | Carbon
Units (scfm) (scfm) (psi) (in Ho) (psi) (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) (ppm) (ppm) (°F) (°F) (°F)
930 20 63 135 -2.5 0.5 -2.7 0 0 -2 -0.5 -1 0 0 -2 -1 -1 0 0 >15000/- 0 45 45 55
956 24 60 12.5 -0.5 0 -3.5 0 0 -1 0 -1 -0.5 -0.5 -1.5 -0.75 -0.75 0 0 >15000/- 0 45 45 55
1005 26 60 12 -2.5 0 -4 0 0 -1 0 -1 0 -0.5 -1.5 -0.5 -0.75 0 0 >15000/- 0 45 45 55
1015 21 60 11.5 -2.5 0.5 -4 0 0 -1 0 -1 0 -0.5 -2 -0.75 -1 0 0 >15000/- 0 45 45 55
1027 40 60 14.5 -2.5 0 -4 0 0 -1 0 -0.5 0 -0.5 -2 -1 -1 0 0 >15000/- 0 45 45 55
1035 40 60 11 -2.5 -4.5 0 0 -0.75 0 [SP-2 PVC/FERNCO slipped off -0.5 0 1040 glued new 45 45 55
1123 40 61 17.5 -2.5 0 -4 0 0 -1 -0.5 -1 -1 -0.5 -1.5 -1 -1.5 0 0 -/315 0 45 47 55
1132 43 60 17 -2.5 0 -4 NA NA -1 -0.5 -1 -1 -0.5 -1.5 -0.5 -15 NA -0.5 NA NA 45 46 55
1139 40 60 19 -2.5 0 -4 0 0 -1 -0.5 -1 -1 -0.5 -1.5 -1 -1 0 0 >15000/574 0 45 46 55
1215 70 60 26.5 -2.5 0 -4 0 0 -0.75 0 -1 -1 -0.5 -1.75 | -0.75 -1 0 0 >15000/680 0 45 46 55
1234 80 60 23.5 -2.5 0 -4 NA NA -0.75 0 -1.5 -1 -0.5 -1.75 -0.5 -1 NA 0 >15000/650 0 45 46 55
1237 Stopped System
Run Time
(min)
187
Average 40 60
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Table 2.5-PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Air Sparge Pilot Test

NOTES:  Compressor shut off @ > 40 scfm - Max limit of formation Shut down @ 4:03 pm for TAP

Well: SP-3 Stepped Rate Test Tried increasing flow but motor repeatedly cut out Restart at 4:15 pm

Date: 11/17/2015 Per final sample w/suma can at 540pm Shut down @ 5:45 pm

Personnel MG, JL 21 psi @ SP-3 manifold during sample Retool for SP-2 & SP-3

Test5
Time Flow Rates Vacuums / Pressures Temperature
Trains A &B TrainsA & B
Manifold | Manifold Manifold Manifold AS-2 AS-2 Before After Ambient
To To At To At Back To At At At At At At At At At At At At At Carbon Carbon At At Before
SP-3 SVE-2 SP-2 SP-3 SP-3 Gauge SVE-2 SVE-2 | OW-1 [OW-1D| OW-2 [ OW-2D| OW-3 [ OW-3D | OW-4 | OW-4D |DEC-44| SVE-1 | DEC-31 [DEC-141 PID/FID (PID/FID) SVE-1 | SVE-2 | Carbon
Units (scfm) (scfm) (psi) (psi) (psi) (psi) (in Hg) (Hg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (in Hg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (in Hg) (ppm) (ppm) (°F) (°F) (°F)
1532 16 60 0.5 15 3 -4 -2.5 0 -0.5 -1 0 -1 -0.5 -0.5 -1.75 -1 -0.5 -0.25 0 890 50 800 540 48 49 45
1542 18 60 0 16 3 -4 -2.5 0 -0.75 -1.5 0 -1 0 -0.25 -1.75 -1 -1 -0.25 0 NA NA NA 0 48 49 45
1550 18 60 0 15 3 -4.5 -2.5 0 -0.5 -1 0 -1.5 0 0 -1.75 -1.5 -0.5 -0.25 0 NA NA NA 0 48 49 45
1555 18 60 0 145 3 -4.5 -2.75 0 -0.5 -1 0 -1 -0.25 -0.25 -1.75 -1.5 -0.75 -0.25 -0.25 805 685 850 0 48 49 45
1603 |System shut down due to high pressure
1615 30 61 0 24 2.5 -4.5 -2.5 0 -0.5 -1.5 0 -1 -0.25 -0.25 -2 -1.5 -1.5 -0.25 0 490 490 0 0 48 49 45
1625 30 61 0 16 2.6 18.5 -4.5 -2.5 0 -0.5 -1.5 0 -1 -0.5 -0.25 -1.75 -1.5 -1 -0.5 0 470 320 0 0 48 49 45
1639 30 62 0 15 2.6 20 -5 -2.5 0 -0.5 -1.5 -0.5 -1.5 -0.25 0 -2 -1.5 -1 -0.5 0 480 415 0 0 48 49 45
1645 30 61 0 145 2.6 21.5 -5 -2.5 0 -0.5 -1.5 -0.5 -1.5 -0.25 0 -2 -1.5 -1 -0.5 0 480 1700 0 0 49 49 45
1650 40 60 0 18.5 2.6 22 -5 -2.5 0 -0.5 -1.5 -0.5 -1.5 -0.25 0 -2 -1.5 -1.25 -0.5 0 420 1900 0 0 48 48 45
1657 41 61 18 2.6 22 -5 -2.5 0 -0.5 -1.5 -0.5 -1.5 -0.25 0 -2 -1.5 -1 -0.5 -0.25 620 740 0 0 48 48 45
1703 40 61 0 17 3 22 -5 -2.5 0 -0.25 -1.5 -0.5 -1.5 -0.25 0 -1.5 -1.5 -1 -0.5 0 470 610 0 0 48 48 45
1709 40 61 0 17 3 22 -5 -2.5 0 -0.25 | -1.25 -0.5 -1 -0.25 0 -1.5 -1 -1 -0.5 0 680 720 0 0 47 49 45
1730 40 System shut down due to high pressure
1740 21 Restarted system to collect sample
1745 21 Collected sample & shutdown system
Average 29 61
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Table 2.6 - PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Air Sparge Pilot Test

NOTES: Summa collected at 2020 800

Well: SP-2 & SP-3 SVE on max throttle 720

Date: 11/17/2015

Personnel: David Coulter, Mike Gutman, John Lysiak

Test6
Time Flow Rates Vacuums / Pressures PID Readings Temperature
Manifold Manifold Manifold Outside At
To To To Manifold Air Sparge At AS-2 AS-2 Before After Ambient
SP Wells SVE-2 SP Wells To Well Wells Back Well At At At At At At At At At At At At Carbon Carbon At At Before
(scfm) (scfm) (psi) SVE-2 (psi) Gauge | SVE-2 | OW-1 |OW-1D| OW-2 | OW-2D [ OW-3 | OW-3D | OW-4 | OW-4D |DEC-44| SVE-1 | DEC-31 | DEC-141 PID/FID (PID/FID)| SVE-1 | SVE-2 | Carbon

Units SP-2  |SP-3 SP-2 SP-3 (inHg) | SP-2 SP-3 (psi) (Hg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) (ppm) (ppm) (°F) (°F) (°F)
1800 10 10 62 8.9 14 -4.5 0.5 2.5 14 -2.25 0 0 -1 -0.5 -0.5 0] -0.5 -1 -0.5 -1 -0.5 0 620 480 0 45 48 45
1819 10 10 61 9.5 12,5 -4.5 0.5 3 14 -2.25 0 0 -1.5 0 -0.5 0 -0.5 -1.5 -0.5 -1 -0.5 0 720 560 0 45 47 45
1830 10 10 61 9 11.5 -5 1 3 13.5 -2.25 0 0 -1.5 0 -0.5 0 -0.5 -2 -0.5 -0.5 -0.5 0 710 0 45 48 45
1837 10 10 63 9 11 -5 0.5 3 13.5 -2.25 0 0 0 -0.5 -0.5 0 -0.5 -1 -0.5 -0.5 -0.5 0 710 530 0 45 48 45
1845 15 15 62 9 12 -5 0.5 3 16 -2.5 0 0 0 -0.5 -0.5 0 -0.5 -1 -0.5 -0.5 -0.5 0 740 516 0 45 48 45
1853 15 15 63 9 11.5 -5 0.5 3 16 -2.25 0 0 0 -0.5 -0.75 0 -0.5 -1 -0.5 -0.5 -0.5 0 800 680 0 45 48 44
1902 15 15 63 8.5 11.5 -5 0.5 3 16 -2.25 0 0 0 -0.5 -0.75 0] -0.5 -1 -0.5 -0.5 -0.5 0 720 590 0 45 50 44
1906 15 15 62 8.5 11 -5 0.5 3 16 -2.25 0 0 -0.25 -0.5 -0.5 0 -0.5 -1.5 -0.5 -0.5 -0.5 0 840 700 0 45 49 44
1915 20 20 62 9 12.5 -5 0.5 3 17 -2.25 0 0 -0.25 -0.5 -0.5 0] 0 -1.5 -0.5 -0.5 -0.5 0 780 725 0 45 49 45
1921 20 20 63 8.5 12 -5 0.5 3 17 -2.25 0 0 -0.25 -0.5 -0.5 0 -0.5 -1.5 -0.5 -1 -0.5 0 820 780 0 45 49 45
1928 20 20 62 8.5 11.5 -5 0.5 3 17 -2.5 0 0 -0.5 -0.5 -0.5 0 -0.5 -1.5 -0.5 -1 -0.5 0 850 748 0 45 48 44
1934 20 20 63 8.5 11.5 -5 0.5 3 17 -2.5 0 0 -0.5 -0.5 -0.5 0 -0.5 -1.75 | -0.75 -1 -0.5 0 840 730 0 45 49 41
1940 25 25 63 8.5 12.5 -5 0.5 3 18 -2.5 0 0 -0.5 -0.5 -0.5 0 -0.5 -1.5 -0.75 -1 -0.5 0 770 620 0 45 48 44
1945 25 25 62 8.5 12,5 -5 0.5 3 18 -2.75 0 0 -0.5 -0.5 -1 0 -0.5 -1.5 -0.5 -1 -0.5 0 700 570 0 45 48 43
1950 25 25 63 8.5 12.5 -5 0.5 3 18 -3 0 0 -0.5 0 -1 0 -0.5 -1.5 -0.5 -1 -0.5 -0.25 750 530 0 45 47 43
1954 25 25 62 8 12.5 -5 0.5 3 18 -3 0 0 -0.5 0 -1 0] -0.5 -1.5 -0.5 -1 -0.5 -0.25 740 530 0 45 47 43
2003 35 35 62 9.5 15 -4.5 0.5 3 20.75 -3 0 0 -0.5 -0.5 -0.5 0 -0.5 -1.5 -0.5 -1 -0.5 -0.25 800 590 0 45 48 43
2008 35 35 62 9.5 15 -4.5 0.5 3.5 20.6 -3 0 0 -0.5 0 -0.5 0 -0.5 -1.5 -0.5 -1 -0.5 -0.25 850 640 0 45 48 43
2014 35 35 63 9 15.5 -4.5 0.5 3.5 20.6 -3 0 -0.5 -0.5 0 -0.5 0] -0.5 -1.5 -0.5 -1 -0.5 -0.1 850 640 0 45 48 43
2019 35 35 62 9 14.5 -4.5 0.5 3.5 20.6 -3 0 -0.5 -0.5 -0.25 | -0.75 -0.1 -0.5 -1.5 -0.5 -1 -0.5 -0.1 45 48 43

Run Time (Min)
139

Average 21 21 62.3
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Tables 2.7 & 2.8 - PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Soil Vapor Extraction Pilot Test

NOTES: Gauge calibration not low enough

Well: SVE-1 & SVE-2 Constant Rate Test Max Vac 0 w/ both SVE 1 &2 at Max Flow

Date: 11/18/2015 6:54 Purging SVE-1 and SVE-2

Personnel: MG, JL Purge duration at Max Flow = 2010-1854 = 76 Minutes (Test 7)

Tests 7 & 8
Time Flow Rates / Pressures Vacuums / Pressures PID Readings Temperature
Manifold Manifold At Manifold to| Manifold to At AS-2 AS-2 Before After
To To Extraction Well Well Well At At At At At At At At At At At At At Carbon Carbon At At Ambient
SP-1 SP-2 Well SVE-1| SVE-1 SVE-2 SVE-2 | AS-3 | AS2 | OwW-1 [ OwW-1D| OW-2 | OW-2D [ OW-3 | OW-3D | OW-4 | OW-4D | DEC-44 | DEC-31 | DEC-141 PID/FID (PID/FID) SVE-1 | SVE-2

Units (scfm) (psi) (scfm) (psi) (in Hg) (scfm) (scfm) (inHg) | (psi) (psi) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) (ppm) (ppm) (°F) (°F) (°F)
2010 27 28 -2.5 70 61 -0.5 0 0 0 -0.5 -0.5 -0.25 -0.5 -0.25 -0.5 -1.75 -0.5 -0.5 0 490 350 57 60 57
2044 35 11 35 8 -2.5 70 60 -0.5 0 0 -0.25 0 -0.5 0 -0.5 -0.5 0 -2 -0.5 -0.5 0 900 | 1014 58 60 59
2054 35 11 35 8 -3 69 60 -2 0 0 -0.5 0.25 -0.5 0 -0.25 0 -0.5 -1 -0.5 -0.5 -1.5 900 | 1013 60 60 60
2104 36 10.5 35 7 -3 70 61 -2 0 0 -0.5 0.5 0.5 -0.25 -0.5 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 1140 | 960 60 60 60
2114 36 10.5 35 8 -3 70 61 -2 0 0 -0.5 0 -0.5 -0.25 -0.5 -0.25 0 -2 -0.5 -0.5 -2.5 60 60 60
2124 36 10.5 35 8 -3 69 61 -2 0 0 0 0.25 -0.25 0 -0.25 0 -0.25 -1.5 -0.25 -0.5 -2.5 1015 | 900 60 60 60
2134 36 10.5 35 8 -3 70 61 -2 0 0 -0.5 0.25 -0.5 -0.25 -0.25 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 900 800 60 60 60
2144 37 10.5 35 7.5 -2.75 69 61 -2 0 0 -0.5 0 -0.25 -0.25 -0.5 -0.25 -0.25 -2 -0.5 -0.5 -2.5 800 | 1300 60 60 60
2154 36 10.5 35 7.5 -2.75 70 60 -2 0 0 -0.25 0 -0.25 -0.25 -0.5 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 890 | 1500 60 60 60
2204 37 10.5 35 8 -3 70 61 -2 0 0 -0.25 0 -0.5 -0.25 -0.5 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 890 940 60 60 60
2214 37 10.5 35 7.5 -2.75 70 61 -2 0 0 0 0 -0.5 -0.25 -0.5 -0.25 -0.5 -1.75 -0.5 -0.5 -1.5 880 | 1480 60 60 60
2224 37 10.5 34 7.5 -2.5 69 60 -2 0 0 0 0 -0.25 -0.25 -0.25 -0.25 -0.25 -1.75 -0.5 -0.5 -1.5 870 | 1100 60 60 60
2234 37 10.5 35 7.5 -2.75 67 61 -2 0 0 0 0 -0.25 -0.25 -0.25 -0.25 -0.75 -1.75 -0.5 -0.5 -1.5 950 | 1450 61 60 60
2244 45 12 45 9 70 61

Run Time
(min)
154

Average 36 35 70 61
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Table 2.9 -PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Soil Vapor Extraction Pilot Test

NOTES: Collected summa @ 1033

Well: SVE-1 Stepped Rate Test

Date: 11/19/2015

Personnel: DC, MG, JL, GK Test9
Time Flow Rates Vacuums / Pressures PID Readings Temperature

Manifold
To At Manifold AS-2 AS-2 Before After
Extraction Extraction to Well At At At At At At At At At At At At Carbon Carbon | Before After | Ambient
Well SVE-1 | Well SVE-1 SVE-1 Ow-1 | OW-1D | OW-4 | OW-4D | OW-3 | OW-3D | OW-2 | OW-2D | DEC-44 | DEC-141 DEC-31 SVE-2 SP-2 SP-3 PID/FID (PID/FID)| Carbon | Carbon [ Carbon
Units (scfm) (in H,0O) (in Hg) (in Hg) | (in HO) | (in HO) | (in H,0) [ (in HO)| (in H,0) | (in Hg) | (in H,0)| (inHg) | (inHg) | (in Hg/ H,0) | (in H,0) (Hg) (Hg) (ppm) (ppm) (°F) (°F) (°F)
1007 67 -8 -15 0 -1 0 -0.5 0 0 -0.25 -15 0 -1 0 0 0 0 65 64 64
1017 66 -30.5 -15 0 -15 0 -0.75 -0.5 -0.5 -0.25 -2 0 -1.25 |0 -0.5 0 0 65 64 64
1027 67 -30.5 -15 0 -15 0 -0.75 -0.5 -0.5 -0.25 -2 0 -1.5 |0 -0.5 0 0 890 634 0 65 64 64
1037 66 -30.5 -15 0 -15 0 -0.8 -0.5 -0.5 -0.25 -5 -0.25 -1.5 |0 -1 0 0 1150 940 0 65 64 64
1047 68 -35 -3 0 -2 0 -1 -0.5 -0.75 -0.1 -2.2 0 -16 |0 -0.6 0 0 1080 1213 0 65 65 64
1057 68 -34 -3 0 -1.75 0 -1 -0.5 -0.8 -0.1 -2.1 0 -15 |0 -1.5| -0.6 0 0 1020 1213 0 70 65 64
1107 67 -33.5 -3 -0.1 -2 0 -15 -0.5 -0.8 0 -2.2 0 -15 0 -1.5| -1.6 0 0 1100 1410 70 65 65
EVERYTHING FORWARD IS IN INCHES H,O
(scfm) (in H,0) (inHg) [ (in H,O)| (in H,O) | (in H,O) | (in H,0) [ (in H,O)| (in H,O) | (in H,O) | (in H,0) | (in H,O)| (in H,O) (in H,0) (in H,O) | (in H,O) | (in H,0)
1117 68 -32 -3 -15 -2 -1 -1 -0.8 -0.5 -2.1 -2.2 -0.5 -15 -1.6 -0.6 0 0 1170 1300 70 66 65
1127 69 -39.5 -4.5 -1.6 -2.1 -1.1 -1.6 -0.5 -0.8 -2.25 -2.3 -0.5 -15 -1.6 -0.75 0 0 1110 1320 69 66 64
1137 69 -39.5 -4.5 -1.75 -2.2 -1.1 -1.1 -0.6 -1 -2.4 -2.25 | -0.75 -15 -1.75 -0.75 0 0 1100 1320 69 65 63
1147 68 -39.5 -4.5 -1.6 -2.1 -1 -1.1 -0.6 -0.9 -2.3 -2.5 -0.7 -1.6 -1.6 -0.75 0 0 1100 1370 69 65 63
1157 68 -39.5 -4.5 -1.6 -2.1 -1.2 -1 -0.6 -0.9 -2.4 -2.4 -0.7 -15 -1.6 -0.75 0 0 1180 1420 69 66 63
1202 69 -45 -6.25 -1.8 -2.5 -14 -1.3 -0.7 -1 -2.5 -2.5 -0.75 -1.6 -1.75 -0.75 0 0 1220 1470
1212 69 -45 -6.25 -1.9 -2.4 -15 -14 -0.75 -1 -3.1 -2.5 -0.8 -1.7 -1.9 -0.9 0 0 1200 1560 90 80 63
1222 68 -45 -6.25 -1.7 -2.3 -14 -1.3 -0.6 -1 -3.1 -3.2 -0.75 -1.75 -1.8 -0.75 0 0 1210 1420 90 81 64
1232 68 -45 -6.25 -1.75 -2.5 -1.3 -14 -0.75 -1 -3.1 -3.1 -0.75 -1.75 -1.9 -0.75 0 0 1250 1530 89 80 64
FINAL--§ 95 85

Run Time
(Min)
145

Average 68.4

Note: Shaded data, the last reading of the increment, was used to determine the radius of influence as it reflects the greatest amount of time that the formation had to reach steady state conditions.
Data used in the 4 and 5 series of calculation tables.
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Table 2.10 - PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Soil Vapor Extraction Pilot Test

Well: SVE-2 Stepped Rate Test NOTES: Al readings in H,0
Date: 11/19/2015
Personnel: MG, JL Test 10
Time Flow Rates Vacuums / Pressures PID Readings Temperature
Manifold To At Manifold AS-2 AS-2 Before After
Extraction | Extraction | to Well At At At At At At At At At At At At Carbon Carbon Before After | Ambient
Well SVE-2 | Well SVE-2 SVE-2 OW-1 | OW-1b| OW-4 | OW-4D | OW-3 | OW-3D | OW-2 | OW-2D | DEC-44 | DEC-141 | DEC-31 SVE-1 SP-2 SP-3 PID/FID (PID/FID) | Carbon | Carbon | Carbon
Units (scfm) (in H,0) (inHg) | (inH,0)| (in H,0) | (in H,0) [ (in H,0O) | (in H,0)| (in H,0) | (in H,0) | (in H,0) | (in H,0) | (in H,0) | (in H,0) | (in Hg) (ppm) (ppm) (°F) (°F) (°F)
1245 60 -19 -1.5 -0.75 | -0.75 -14 -1.3 -1.2 -1.6 -2.3 -2.5 -0.9 -1.6 -1 -0.5 0 0 620 698 0 97 87 61
1255 60 -19 -1.5 -0.75 -0.9 -1.5 -1.25 -1.1 -14 -2.4 -2.5 -0.9 -1.5 -0.8 -0.5 0 0 606 590 0 98 87 62
1305 60 -19 -1.5 -0.75 | -0.75 -14 -14 -1.1 -1.5 -24 -2.6 -0.9 -1.6 -0.75 -0.5 0 0 570 690 0 103 89 61
1315 60 -19 -1.5 -0.75 | -0.75 -1.2 -1.25 -1.3 -1.6 -2.5 -2.5 -1 -1.6 -0.75 -0.5 0 0 560 642 0 104 90 61
1317 60 -26 -3 -0.8 -0.8 -1.5 -1.75 -1.6 -2 -2.6 -3 -1 -2 -0.8 -0.6 0 0 530 795 0 105 90 62
1327 60 -26.5 -3 -1 -0.9 -1.6 -1.7 -1.7 -2.1 -2.6 -2.7 -1.25 -2 -0.9 -0.6 0 0 500 770 0 105 90 63
1337 60 -27 -3 -1 -1.1 -1.6 -1.7 -1.6 -2 -2.6 -2.7 -1.7 -2 -0.9 -0.6 0 0 490 780 0 105 90 62
1343 61 -27 -3 -1 -1 -1.75 -1.6 -1.75 -2 -2.6 -2.7 -14 -2.1 -1 -0.6 0 0 450 630 0 105 90 63
1345 60 -34.5 -4.5 -1 -1.25 -2 -2.1 -2 -2.25 -2.9 -3.1 -1.25 -2.4 -1 -0.7 0 0 430 550 0 104 92 64
1355 60 -34.5 -4.5 -1 -1.1 -2.1 -2.1 -2 -2.4 -2.9 -3.1 -14 -2.5 -1 -0.6 0 0 380 670 0 105 92 62
1405 61 -34.5 -4.5 -1 -1.25 -2.1 -2.2 -2 -2.4 -2.8 -3.1 -14 -2.4 -1 -0.6 0 0 360 580 0 100 90 62
1415 61 -34.5 -4.5 -1.1 -1.1 -2 -2.1 -2 -2.4 -2.8 -3.1 -14 -2.4 -2.5 -0.6 0 0 380 560 0 85 87 62
1416 60 -39.5 -5.5 -2.5 -2.6 -2.3 -2.25 -2.3 -2.5 -3 -3.1 -1.5 -2.5 -2.5 -0.75 0 0 390 790 0 97 95 62
1426 61 -39.5 -5.5 -2.5 -2.5 -2.2 -2.25 -2.4 -2.5 -3 -3.1 -1.6 -2.5 -2.4 -0.75 0 0 380 450 0 97 95 61
1436 61 -39.5 -5.5 -2.5 -2.5 -2.5 -2.3 -2.25 -2.4 -3.1 -3.3 -1.5 -2.6 -2.4 -0.75 0 0 370 400 0 100 92 62
1446 61 -39.5 -5.5 -2.6 -2.5 -2.25 -2.4 -2.3 -2.4 -3 -3.25 -14 -2.5 -2.4 -0.75 0 0 370 400 0 100 95 62
Run Time (min)
121
Average 60.4

Note: Shaded data, the last reading of the increment, was used to determine the radius of influence as it reflects the greatest amount of time that the formation had to reach steady state conditions.
Data used in the 4 and 5 series of calculation tables.
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Table 2.11 - PILOT STUDY FIELD DATA SUMMARY

Klink Cosmo - Soil Vapor Extraction Pilot Test

Well: SVE-1 & SVE-2 Constant Rate Test
Date: 11/19/2015
Personnel: MG, JL Test 11
Time Flow Rates Vacuums / Pressures PID Readings Temperature
Manifold to | Manifold to At Manifold to At Manifold to AS-2 AS-2 Before After
Extraction Well Extraction Well Extraction Well At At At At At At At At At At At Carbon Carbon | Before After | Ambient
Well SVE-1 SVE-2 Well SVE-1 SVE-1 Well SVE-2 SVE-2 OWwW-1 | OW-1D | OW-2 OW-2D OW-3 | OW-3D Oow-4 OW-4D | DEC-44 | DEC-31 | DEC-141 PID/FID (PID/FID)| Carbon | Carbon
Units (scfm) (scfm) (in H,0) (in Hg) (in H,0) (inHg) | (in H,0) | (in H,0) | (in H,0) | (in H,0) | (in H,0) [ (in H,O) | (in H,0) | (in H,O) | (in H,0) | (in H,0) | (in H,0) (ppm) (ppm) (°F) (°F) (°F)
1450 69 61 -21 -15 -24.5 -2.5 -3.1 -3.6 -3.5 -3.6 -2.1 -2.1 -2.4 -2.5 -0.9 -3.1 -2.5 720 730 0 100 92 62
1500 67 61 -21.1 -15 -24.5 -2.5 -3.3 -3.6 -3.6 -3.7 -2.2 -2.1 -2.6 -2.4 -15 -3.1 -2.5 630 800 97 92 62
1510 68 61 -21.1 -15 -24.5 -2.5 -3.25 -3.5 -3.5 -3.75 -2.1 -2.1 -2.3 -2.4 -14 -3.1 -2.5 940 840 90 95 62
1520 66 61 -21.1 -15 -24.5 -2.5 -3.4 -3.5 -3.5 -3.6 -2.1 -2.1 -2.5 -2.5 -14 -3.25 -2.5 900 710 95 90 62
1530 70 60 -21.1 -15 -24.5 -2.75 -3.2 -3.4 -3.5 -3.6 -2.1 -2.1 -2.4 -2.5 -14 -3.25 -2.5 900 710 95 90 62
1540 70 61 -21.1 -15 -24.5 -2.75 -3.4 -3.5 -3.6 -3.6 -2 -2 -2.4 -2.5 -14 -3.2 -2.5 780 800 95 90 62
1550 68 61 -21.1 -14 -24.5 -2.5 -3.1 -3.6 -3.1 -3.7 -2.1 -2.1 -2.4 -2.5 -14 -3.1 -2.5 840 920 95 90 62
1600 68 61 -21.1 -1.25 -24.5 -2.5 -3.4 -3.5 -3.5 -3.6 -2.1 -2.1 -2.25 -2.4 -1.3 -3.25 -2.5 700 1100 90 89 62
1610 68 61 -21.1 -1.25 -24.5 -2.5 -3.25 -3.6 -3.5 -3.6 -2 -2.1 -2.5 -2.5 -1.4 -3.1 -2.5 850 1280 92 87 62
1618 68 61 -21.1 -1.25 -24.5 -2.5 -3 -3.5 -3.6 -3.5 -2.1 -2.1 -2.4 -2.6 -1.6 -3.25 -2.5 100 90 62
Run Time (Min)
138
Average 68.2 61.9
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Table 3 - Estimate of Mass Removed During Soil Vapor Extraction Pilot Test

Date Test No. Average VOC Concentration Average System Flowrate Operating Duration | Mass Removed
(Hg/M?) (CFM) (Min) (Lbs)

11/16/2015 1 1,539,499 60 160 0.9235
11/16/2015 2 661,660 60 84 0.2084
11/16/2015 3 816,828 70 139 0.4966
11/17/2015 4 1,253,293 60 187 0.8787
11/17/2015 5 785,137 60 133 0.3915
11/17/2015 6 761,081 62 139 0.4099
11/18/2015 7 349,728 131 76 0.2176
11/18/2015 8 395,536 131 154 0.4986
11/19/2015 9 689,901 68 145 0.4251
11/19/2015 10 313,209 60 121 0.1421
11/19/2015 11 443,563 140 138 0.5355

Total 1476 5.1274

Mass Removed = (Average Concentration)*(g/1,000,000 pg)*(M3/35.315 Ft3)*(Average Flowrate)*(Operating Duration)*(Lb/453.16 g)
Average Emission Rate = Mass Removed / Operating Duration = 0.0035 Lbs/Min

0.2084 Lbs/Hr
5.0023 Lbs/Day
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Table 4.1 - Calculation of ROl at SVE-1 @ 32 inches H20

SVE-1 Monitoring Locations

r Pr = Pressure at SVE-1
Monitoring Points Distance from | SVE-1at 30.5in | SVE-1at32in [SVE-1at40in| SVE-1at45in Pressure at SVE - 1 = 32" Ri
SVE-1 H,O0 H,O H.0 H.O0
(ft) (atm) (atm) (atm) (atm) (Pr2-Pw?) ~ (Pri2-Pw?)*In(r/Rw)/In(Ri/Rw) (ft)
OW-1 11 1.0000 0.9963 0.9961 0.9957 0.1439 0.1439 13
OW-1D 11 0.9963 0.9970 0.9948 0.9939 0.1453 0.1452 12.5
OW-2 13.8 0.9916 0.9948 0.9941 0.9924 0.1409 0.1404 18.5
OW-2D 13.8 0.9877 0.9946 0.9941 0.9924 0.1404 0.1404 18.5
OW-3 49 0.9988 0.9980 0.9985 0.9982 0.1473 0.1479 52.5
OW-3D 49 0.9988 0.9988 0.9978 0.9975 0.1488 0.1481 52
OW-4 22.3 1.0000 0.9975 0.9970 0.9968 0.1463 0.1463 25
OW-4D 22.3 0.9980 0.9975 0.9975 0.9966 0.1463 0.1463 25
DEC-31 21 1.0000 0.9961 0.9961 0.9953 0.1434 0.1433 26
DEC-44 64.4 0.9916 0.9988 0.9983 0.9982 0.1488 0.1487 67
DEC-141 24.8 0.9963 0.9963 0.9963 0.9957 0.1439 0.1433 31
SVE-2 40 0.9975 0.9985 0.9982 0.9982 0.1483 0.1483 42
Pw (SVE-1) 0 0.9250 0.9213 0.9016 0.8893 0.0000
Pri | 0.9992 0.9992 0.9990 0.9989 Average Ri (ft)] 31.9

linchH,0= 0.00246 atmosphere

Pr? - Pw? = (Pri? - Pw?) In(r/Rw) / In(Ri/Rw)

Pr = Pressue at r from the well (atm)

Pw = Pressure at the extraction well (atm)
Pri = Pressure at the ROl = 1% of Pw (atm)
r = distance from the well (feet)

Ri = ROI (feet)

Rw = Extraction well radius = 2 inches

NOTE:

steady-state conditions under that increment setting.
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Shaded data from Table 2.9 (Pr) was convert to atmospheres & used to determine the radius of influence as it reflects the greatest amount of time that the formation had to reach
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Table 4.2 - Calculation of ROl at SVE-1 @ 40 inches H20

SVE-1 Monitoring Locations

r Pr = Pressure at SVE-1
. . Distance from | SVE-1 at 30.5in | SVE-1at32in| SVE-1at40in | SVE-1at45in Pressure at SVE - 1 = 40" Ri
Monitoring Points
SVE-1 H.0 H,O0 H,O H.0

(ft) (atm) (atm) (atm) (atm) (Pr2-Pw?) ~ (Pri2-Pw?)*In(r/Rw)/In(Ri/Rw) (ft)

OW-1 11 1.0000 0.9963 0.9961 0.9957 0.1793 0.1781 13
OW-1D 11 0.9963 0.9970 0.9948 0.9939 0.1768 0.1765 13.5
OW-2 13.8 0.9916 0.9948 0.9941 0.9924 0.1753 0.1757 17.5
OW-2D 13.8 0.9877 0.9946 0.9941 0.9924 0.1753 0.1757 17.5
OW-3 49 0.9988 0.9980 0.9985 0.9982 0.1842 0.1842 50.5
OW-3D 49 0.9988 0.9988 0.9978 0.9975 0.1827 0.1829 52.5
ow-4 22.3 1.0000 0.9975 0.9970 0.9968 0.1812 0.1817 24.5
Oow-4D 22.3 0.9980 0.9975 0.9975 0.9966 0.1822 0.1824 24
DEC-31 21 1.0000 0.9961 0.9961 0.9953 0.1793 0.1794 24.5
DEC-44 64.4 0.9916 0.9988 0.9983 0.9982 0.1837 0.1839 67
DEC-141 24.8 0.9963 0.9963 0.9963 0.9957 0.1798 0.1795 29
SVE-2 40 0.9975 0.9985 0.9982 0.9982 0.1834 0.1835 42

Pw (SVE-1) 0 0.9250 0.9213 0.9016 0.8893 0.0000
[ Pri [ 0.9992 0.9992 0.9990 0.9989 Average Ri (ft)] 31.3

linchH,0= 0.00246 atmosphere
Pr2 - Pw? = (Pri2 - Pw?) In(r/Rw) / In(Ri/Rw)

Pr = Pressue at r from the well (atm)

Pw = Pressure at the extraction well (atm)
Pri = Pressure at the ROl = 1% of Pw (atm)
r = distance from the well (feet)

Ri = ROI (feet)

Rw = Extraction well radius = 2 inches

NOTE: Shaded data from Table 2.9 (Pr) was convert to atmospheres & used to determine the radius of influence as it reflects the greatest amount of time that the formation had to reacl
steady-state conditions under that increment setting
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Table 4.3 - Calculation of ROl at SVE-1 @ 45 inches H20

SVE-1 Monitoring Locations

r Pr = Pressure at SVE-1
L . Distance | SVE-1 at 30.5 in | SVE-1 at 32 in | SVE-1 at 40 in | SVE-1 at 45 in Pressure at SVE - 1 = 45" Ri
Monitoring Points
from SVE- H.O H.O H.O H,0
(ft) (atm) (atm) (atm) (atm) (Pr2-Pw?) ~ (Priz-Pw?)*In(r/Rw)/In(Ri/Rw) (ft)
OW-1 11 1.0000 0.9963 0.9961 0.9957 0.2006 0.2008 12.5
OW-1D 11 0.9963 0.9970 0.9948 0.9939 0.1969 0.1973 13.5
OW-2 13.8 0.9916 0.9948 0.9941 0.9924 0.1940 0.1930 19
OW-2D 13.8 0.9877 0.9946 0.9941 0.9924 0.1940 0.1941 18.5
OW-3 49 0.9988 0.9980 0.9985 0.9982 0.2055 0.2069 49
OW-3D 49 0.9988 0.9988 0.9978 0.9975 0.2042 0.2045 52.5
Oow-4 22.3 1.0000 0.9975 0.9970 0.9968 0.2028 0.2022 25
OW-4D 22.3 0.9980 0.9975 0.9975 0.9966 0.2023 0.2022 25
DEC-31 21 1.0000 0.9961 0.9961 0.9953 0.1998 0.1997 25
DEC-44 64.4 0.9916 0.9988 0.9983 0.9982 0.2055 0.2056 67
DEC-141 24.8 0.9963 0.9963 0.9963 0.9957 0.2006 0.2007 29
SVE-2 40 0.9975 0.9985 0.9982 0.9982 0.2055 0.2042 43
Pw (SVE-1) 0 0.9250 0.9213 0.9016 0.8893 0.0000
[ Pri [ [ 09992 0.9992 0.9990 0.9989 Average Ri (ft)] 316

linchH,0= 0.00246 atmosphere
Pr2 - Pw? = (Pri2 - Pw?) In(r/Rw) / In(Ri/Rw)

Pr = Pressue at r from the well (atm)

Pw = Pressure at the extraction well (atm)
Pri = Pressure at the ROl = 1% of Pw (atm)
r = distance from the well (feet)

Ri = ROI (feet)

Rw = Extraction well radius = 2 inches

NOTE: Shaded data from Table 2.9 (Pr) was convert to atmospheres & used to determine the radius of influence as it reflects the greatest amount of time that the formation had to reach

steady-state conditions under that increment setting
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Table 4.4 - Calculation of ROI at SVE-2 @ 19 inches H20

SVE-2 Monitoring Locations

r Pr = Pressure at SVE-2
L . SVE-2 at 19 in | SVE-2 at 27 in| SVE-2 at 35in |SVE-2 at 40 in Pressure at SVE - 2 = 19" Ri
Monitoring Points )
Distance from SVE-2 H.0 H.0 H.0 H.0
(ft) (atm) (atm) (atm) (atm) (Pr-Pw?) ~ (Pri2-Pw?)*In(r/Rw)/In(Ri/Rw) (ft)
OwW-1 51 0.9982 0.9975 0.9973 0.9936 0.0876 0.0879 60
OW-1D 51 0.9982 0.9975 0.9973 0.9939 0.0876 0.0879 60
OW-2 26.2 0.9939 0.9936 0.9931 0.9926 0.0790 0.0791 54
OW-2D 26.2 0.9939 0.9934 0.9924 0.9920 0.0790 0.0791 54
Oow-3 9 0.9968 0.9957 0.9951 0.9943 0.0849 0.0843 12
OW-3D 9 0.9961 0.9951 0.9941 0.9941 0.0834 0.0843 12
ow-4 17.8 0.9970 0.9951 0.9951 0.9945 0.0854 0.0857 23
OW-4D 17.8 0.9969 0.9948 0.9948 0.9941 0.0852 0.0857 23
DEC-31 60.8 0.9982 0.9975 0.9939 0.9941 0.0876 0.0876 73
DEC-44 24.4 0.9975 0.9966 0.9966 0.9966 0.0864 0.0862 31
DEC-141 15.2 0.9961 0.9948 0.0059 0.9939 0.0834 0.0843 21
SVE-1 40 0.9988 0.9985 0.9985 0.9982 0.0888 0.0888 44
Pw (SVE-2) 0 0.9533 0.9336 0.9139 0.9016 0.0000
Pw (SVE-2) 0.9533 0.9336 0.9139 0.9016
Pri 0.9995 0.9993 0.9991 0.9990 Average Ri (ft)| 38.9

linch H,0 = 0.00246 atmospheres

Pr2 - Pw? = (Pri2 - Pw?) In(r/Rw) / In(Ri/Rw)

Pr = Pressue at r from the well (atm)

Pw = Pressure at the extraction well (atm)

Pri = Pressure at the ROl = 1% of Pw (atm)

r = distance from the well (feet) Table 5.3 - Calculation of ROI at SVE-1 @ 45 inches H20
Ri = ROI (feet)

Rw = Extraction well radius = 2 inches

NOTE: Shaded data from Table 2.10 (Pr) was convert to atmospheres & used to determine the radius of influence as it reflects the greatest amount of time that the formation had to
reach steady-state conditions under that increment setting.
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Table 4.5 - Calculation of ROl at SVE-2 @ 27 inches H20

linch H,O0 = 0.00246 atmospheres

Pr? - Pw? = (Pri2 - Pw?) In(r/Rw) / In(Ri/Rw)
Pr = Pressue at r from the well (atm)

Pw = Pressure at the extraction well (atm)
Pri = Pressure at the ROl = 1% of Pw (atm)
r = distance from the well (feet)

Ri = ROI (feet)

Rw = Extraction well radius = 2 inches

NOTE:

had to reach steady-state conditions under that increment setting.
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r Pr = Pressure at SVE-2
— . Distance from | SVE-2 at 19 in |SVE-2 at 27 in| SVE-2 at35in | SVE-2 at 40 in Pressure at SVE - 2 = 27" Ri
Monitoring Points
SVE-2 H.0 H.0 H.0 H.0
(ft) (atm) (atm) (atm) (atm) (Pr2-Pw?) ~ (Pri2-Pw?)*In(r/Rw)/In(Ri/Rw) (ft)
OW-1 51 0.9982 0.9975 0.9973 0.9936 0.1235 0.1236 60
OW-1D 51 0.9982 0.9975 0.9973 0.9939 0.1235 0.1236 60
OW-2 26.2 0.9939 0.9936 0.9931 0.9926 0.1157 0.1158 43
OW-2D 26.2 0.9939 0.9934 0.9924 0.9920 0.1152 0.1153 44
OW-3 9 0.9968 0.9957 0.9951 0.9943 0.1198 0.1186 12
OW-3D 9 0.9961 0.9951 0.9941 0.9941 0.1186 0.1186 12
OW-4 17.8 0.9970 0.9951 0.9951 0.9945 0.1186 0.1185 25
OW-4D 17.8 0.9969 0.9948 0.9948 0.9941 0.1181 0.1185 25
DEC-31 60.8 0.9982 0.9975 0.9939 0.9941 0.1235 0.1236 72
DEC-44 24.4 0.9975 0.9966 0.9966 0.9966 0.1216 0.1213 31
DEC-141 15.2 0.9961 0.9948 0.0059 0.9939 0.1181 0.1186 21
SVE-1 40 0.9988 0.9985 0.9985 0.9982 0.1255 0.1254 43
Pw (SVE-2) 0 0.9533 0.9336 0.9139 0.9016 0.0000
Pw (SVE-2) 0.9533 0.9336 0.9139 0.9016
Pri 0.9995 0.9993 0.9991 0.9990 Average Ri (ft)| 37.3

Shaded data from Table 2.10 (Pr) was convert to atmospheres & used to determine the radius of influence as it reflects the greatest amount of time that the formation
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Table 4.6 - Calculation of ROl at SVE-2 @ 35 inches H20

linch H,O = 0.00246 atmospheres

Pr? - Pw? = (Pri2 - Pw?) In(r/Rw) / In(Ri/Rw)
Pr = Pressue at r from the well (atm)

Pw = Pressure at the extraction well (atm)
Pri = Pressure at the ROl = 1% of Pw (atm)
r = distance from the well (feet)

Ri = ROI (feet)

Rw = Extraction well radius = 2 inches

r Pr = Pressure at SVE-2
. . Distance from | SVE-2 at 19 in |SVE-2 at 27 in| SVE-2 at 35 in [ SVE-2 at 40 in Pressure at SVE - 2 = 35" Ri
Monitoring Points
SVE-2 H.0 H.0 H.0 H.0
(ft) (atm) (atm) (atm) (atm) (Pr2-Pw?) ~ (Pri2-Pw?)*In(r/Rw)/In(Ri/Rw) (ft)
OW-1 51 0.9982 0.9975 0.9973 0.9936 0.1594 0.1590 59
OW-1D 51 0.9982 0.9975 0.9973 0.9939 0.1594 0.1590 59
OW-2 26.2 0.9939 0.9936 0.9931 0.9926 0.1511 0.1512 39
OW-2D 26.2 0.9939 0.9934 0.9924 0.9920 0.1496 0.1498 41
OW-3 9 0.9968 0.9957 0.9951 0.9943 0.1550 0.1553 11
OW-3D 9 0.9961 0.9951 0.9941 0.9941 0.1530 0.1521 12
OW-4 17.8 0.9970 0.9951 0.9951 0.9945 0.1550 0.1546 23
OW-4D 17.8 0.9969 0.9948 0.9948 0.9941 0.1545 0.1546 23
DEC-31 60.8 0.9982 0.9975 0.9939 0.9941 0.1525 0.1529 90
DEC-44 24.4 0.9975 0.9966 0.9966 0.9966 0.1579 0.1576 29
DEC-141 15.2 0.9961 0.9948 0.9941 0.9939 0.1530 0.1537 20
SVE-1 40 0.9988 0.9985 0.9985 0.9982 0.1618 0.1616 42
Pw (SVE-2) 0 0.9533 0.9336 0.9139 0.9016 0.0000
Pw (SVE-2) 0.9533 0.9336 0.9139 0.9016
Pri 0.9995 0.9993 0.9991 0.9990 Average Ri (ft)| 37.3

NOTE: Shaded data from Table 2.10 (Pr) was convert to atmospheres & used to determine the radius of influence as it reflects the greatest amount of time that the formation
had to reach steady-state conditions under that increment setting.
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Table 4.7 - Calculation of ROI at SVE-2 @ 40inches H20

r Pr = Pressure at SVE-2
L . Distance | SVE-2 at 19 in |SVE-2 at 27 in| SVE-2 at 35in | SVE-2 at 40 in Pressure at SVE - 2 = 40" Ri
Monitoring Points
from SVE- Hzo Hzo Hzo Hzo
(ft) (atm) (atm) (atm) (atm) (Pr2-Pw?) ~ (Pri2-Pw?)*In(r/Rw)/In(Ri/Rw) (ft)
Oow-1 51 0.9982 0.9975 0.9973 0.9936 0.1744 0.1742 73
OW-1D 51 0.9982 0.9975 0.9973 0.9939 0.1749 0.1746 72
OW-2 26.2 0.9939 0.9936 0.9931 0.9926 0.1724 0.1725 38
OW-2D 26.2 0.9939 0.9934 0.9924 0.9920 0.1712 0.1716 39
Ow-3 9 0.9968 0.9957 0.9951 0.9943 0.1758 0.1763 11
OW-3D 9 0.9961 0.9951 0.9941 0.9941 0.1753 0.1763 11
OW-4 17.8 0.9970 0.9951 0.9951 0.9945 0.1761 0.1755 23
OW-4D 17.8 0.9969 0.9948 0.9948 0.9941 0.1753 0.1755 23
DEC-31 60.8 0.9982 0.9975 0.9939 0.9941 0.1753 0.1755 84
DEC-44 24.4 0.9975 0.9966 0.9966 0.9966 0.1802 0.1802 28
DEC-141 15.2 0.9961 0.9948 0.0059 0.9939 0.1749 0.1745 20
SVE-1 40 0.9988 0.9985 0.9985 0.9982 0.1834 0.1835 42
Pw (SVE-2) 0 0.9533 0.9336 0.9139 0.9016 0.0000
Pw (SVE-2) 0.9533 0.9336 0.9139 0.9016
Pri 0.9995 0.9993 0.9991 0.9990 Average Ri (ft)| 38.7

linch H,0 = 0.00246 atmospheres

Pr? - Pw? = (Pri? - Pw?) In(r/Rw) / In(Ri/Rw)

Pr = Pressue at r from the well (atm)

Pw = Pressure at the extraction well (atm)
Pri = Pressure at the ROl = 1% of Pw (atm)
r = distance from the well (feet)

Ri = ROI (feet)

Rw = Extraction well radius = 2 inches

NOTE: Shaded data from Table 2.10 (Pr) was convert to atmospheres & used to determine the radius of influence as it reflects the greatest amount of time that the formation had to
reach steady-state conditions under that increment setting.
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Klink Cosmo Pilot Study

Table 5 - SVE Well Vacuum Calculation

Q = H(mk/p)*((Pw/In(Rw/Ri))*((1-(Pri/Pw)?)

Q = Flowrate from well

H = Screen length of SVE well
k = Intrinsic permeability

u = Viscosity of air

45 scfm
15 ft

21240 (cm?/s)

457.2 (cm)
5.55E-08 (cm?)
1.81E-04 (g/cm-s)

Pw = Pressure at SVE well to be determined (g/cm-s?)
Rw = Radius of SVE well 2 inches 5.08 (cm)
Ri = Radius of influence 40 ft 1219.2 (cm)
Pri = Pressure at Ri assumed to be 0.5 inches H20 1008759 (g/cm-s?)

Solving for Pw
21240= H(nk/p)*((Pw/In(Rw/Ri))*((1-(Pri/Pw)?)

Revised Q=21240

Resulting Q Potential Pw
18,519 900000
21,280 884900
21,262 885000
Very close to target Q 21,243 885100 (g/cm-s?)
atmospheric = 1010000 g/cm-s?
Convert back to Vacuum Pressure 124900 g/cm-s?

50.17207108 inches H20
4.181005923 ft H20

Convert to inches H20

J:\Projects\11176390\EXCEL\Klink Pilot Test\roi calc rev 2.2016.xIsx SVE Well Vacuum
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chapter five

Vadose zone soil remediation

This chapter illustrates important design calculations for commonly used in
situ and above-ground soil remediation techniques. The treatment processes
covered include soil vapor extraction, soil bioremediation, soil washing, and
low-temperature heating.

Vi1 Soil vapor extraction
V1.1 Introduction

Description of the soil venting process
Soil vapor extraction (SVE), also known as soil venting, in situ vacuum
extraction, in situ volatilization, or soil vapor stripping, has become a very
popular remediation technique for soil contaminated with VOCs. The process
strips volatile organic constituents from contaminated soil by inducing an
air flow through the contaminated zone. The air flow is created by a vacuum
pump (often called a “blower”) through a single well or network of wells.
As the soil vapor is swept away from the voids of the vadose zone, fresh
air is naturally (through passive venting wells or air infiltration) or mechan-
ically (through air injection wells) introduced and refills the voids. This flux
of the fresh air will (1) disrupt the existing partition of the contaminants
among the void, soil moisture, and soil grain surface by promoting volatil-
ization of the adsorbed and dissolved phase of contaminants, (2) provide
oxygen to indigenous microorganisms for biodegradation of the contami-
nants, and (3) carry away the toxic metabolic by-products generated from
the biodegradation process. The extracted air is usually laden with VOCs
and brought to the ground surface by the vacuum blower. Treatment of the
extracted vapor is normally required. Design calculations for the VOC-laden
air treatment are covered in Chapter seven.
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Discussion. The actual concentration of the extracted vapor would be
lower than 13,200 ppmV due to the fact that not all the air flows through
the contaminated zone and that limitations of mass transfer were not con-
sidered in the above calculations.

V1.3 Radius of influence and pressure profile

Selecting the number and locations of vapor extraction wells is one of the
major tasks in design of in situ soil vapor extraction systems. The decisions
are typically based on the radius of influence (R)), which can be defined as
the distance from the extraction well where the pressure drawdown is very
small (P @ R, ~ 1 atm). The most accurate and site-specific R; values should
be determined from steady-state pilot testing. The pressure drawdown data
at the extraction well and the observation wells can be plotted as a function
of the radial distance from the extraction well on a semilog plot to determine
the R, of that well. The approach is similar to the distance-drawdown method
for aquifer tests, as described in Section I1.3.3. The R; is commonly chosen
to be the distance where the pressure drawdown is less than 1% of the
vacuum in the extraction well.

The field test data can also be analyzed by using the flow equations,
which describe the subsurface air flow. The subsurface is usually heteroge-
neous, and the air flow through it can be very complex. As a simplified
approximation, a flow equation was derived for a fully confined radial gas
flow system in a permeable formation having uniform and constant prop-
erties.*® References 3 through 6 are the basis for most of the sections on soil
venting.

For the steady-state radial flow subject to the boundary conditions (P =
P,@r=R,and P=P,, @r=R)), the pressure distribution in the subsurface
can be derived as

In(r/R,)

P?-pZ=(P; - P’
r w ( Rl n']]n(R] /Rw)

[Eq. V.1.2)

P, = pressure at a radial distance r from the vapor extraction well

P, = pressure at the vapor extraction well

Py, = pressure at the radius of influence (= atmospheric pressure or a
preset value)

r = radial distance from the vapor extraction well

R, = radius of influence where pressure is equal to a preset value

R, = well radius of the vapor extraction well

Eq. V.1.2 can be used to determine the R; of a vapor extraction well if
the pressure drawdown data of the extraction well and a monitoring well
(or data of two monitoring wells) are known. As shown, the flow rate and
the permeability of the formation are not included in this equation. The R,
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where u, is the vapor flow velocity at a radial distance “r” away from the
well. The velocity at the wellbore, 1., can be found by replacing r with R,
in the above equation as

e @ (P
ool Rn]{] =] ] el

The volumetric va por flow rate entering the extraction well, Q,, can then
be found as

Q,=2nR u H

I'I P H[ﬂ)[_&-__}l;l_(f&]z} [Eq. V.1.5]
. n ) In(R,/R)) P,

where H is the perforation interval of the extraction well.
To convert the vapor flow rate entering the well to equivalent standard

flow rates, Q,,, (where P = P,,, = 1 atm), the following relationship can be
used

B
Qrm:r ~ [‘E&JQM’” [Eq V16]
Example V.1.4A Estimate the extracted vapor flow rate of a soil

venting well

A soil venting well was installed at a site. Determine the radius of influence
of this soil venting well using the following information:

Pressure at the extraction well = 0.9 atm

Pressure at ¢ monitoring well 30 ft away from the venting well = 0.95 atm
Diameter of the venting well = 4 in

Calculate the steady-state flow rate entering the well per unit well screen
length, vapor flow rate in the well, and the vapor rate at the extraction pump
discharge by using the following additional information:

Permeability of the formation = 1 Darcy
Well screen length = 20 ft

Viscosity of air = 0.018 centipoise
Temperature of the formation = 20°C
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Appendix D
Recommended Estimation Methods for Air Permeability

D-1. Introduction

Various methods used to estimate the air permeability of a given soil are summarized below. Air
permeability estimates are required to predict or evaluate system performance using the available analytical
and numerical models. Indirect. laboratory. and field methods for estimating air permeability are presented.

D-2. Indirect Method

Air permeability can be estimated as a function of saturated hydraulic conductivity. Intrinsic permeability
can be obtained from the definition of saturated hydraulic conductivity as

kr:ﬂ D-1
P&

where

k, = intrinsic permeability, [L’]

K = saturated hydraulic conductivity, [L/T]

1 = dynamic viscosity of water, [M/L-T]

p = density of water, [M/L"]

g = gravitational constant, [L/T°]

a. The relationship between air permeability and intrinsic permeability is typically expressed as

L A=R %k D-2
where

k = air permeability

k, = intrinsic permeability
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W, = viscosity of air [ML'1 Y

R, =radius of test vent [L]

R = radius of pressure influence for test vent [L]
L = effective vent length [L]

k.= estimated air permeability [L.’]

P, = absolute atmospheric pressure [ML™" T7]

(4) The target flow rate (Qr) should be high enough to remove the number of soil pore volumes from
the contaminated zone required by the final SVE/BV design. The volume of soil that receives the required
number of soil volume exchanges in an acceptable timeframe is defined as "the zone of effective air
exchange." Chapter 5 offers methods to estimate the necessary flow for various vent geometries. For
example, if the target venting rate required to achieve sufficient removal of VOCs from a covered site with
one vent were 3 soil pore volumes per day, then the target flow rate could be roughly estimated by

_3/day-m R} bn,
" 1440 min/day

where
R = extent of zone of effective air exchange of test vent (¢cm)
b = unsaturated zone thickness (cm)
n, = effective (air-filled) soil porosity (dimensionless)

(5) The zone of effective air exchange for the vent is generally unknown; however, a range of 5 to 15
meters provides reasonable estimates for many cases. In general, shallow vents have less extensive areas of
influence than deeper vents in similar soil and with similar surface and subsurface features. Further
discussion of these concepts is found in paragraph 4-5/20).

(6) Air permeabilities can be roughly estimated based on soil texture; estimated to within
approximately an order of magnitude based on moisture retention curves and saturated hydraulic
conductivities measured in similar materials; or measured in laboratory or field tests. Likewise, effective
(air-filled) soil porosities can be estimated from soil texture and moisture, or determined from laboratory
capillary pressure head-saturation tests.

(7) The test blower should be selected using the anticipated vacuum and flow levels. The blower
should be selected so as to allow flexibility in accommodating some deviation in the site conditions.

4-21
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DEC-045/045D, were slightly negative, or upwards (-0.002 to -0.007 fv/ft) based upon the water level
information. Vertical hydraulic gradients in well pairs DEC-006D/006DD, DEC-007/007D, DEC-
013/013D, DEC-030/030D, and DEC-044/044D were also upwards but were greater in magnitude
(-0.012 to -0.017 ft/ft).

The vertical hydraulic gradients in top of Raritan Formation well triplets were similar in
direction and magnitude during RI Phase II field activities. Vertical hydraulic gradients between the
shallow and top of Raritan Formation wells at DEC-029/029TC and DEC-031/031TC were slightly
negative or upwards (-0.002 to -0.006 ft/ft, respectively). Vertical hydraulic gradients between the
deep and top of Raritan Formation wells at DEC-029D/029TC and DEC-031D/031TC were slightly
positive or downwards (0.004 to 0.003 ft/ft, respectively).

3.6.1 Slug Test Results

Representative slug test results are presented on Table 3-3. Horizontal hydraulic conductivity
values for the shallow overburden range from 2.69 x 107 cm/sec to 4.77 x 10° cm/sec. Horizontal
hydraulic conductivity values for the deep overburden range from 9.74 x 107 cm/sec to 2.48 x 10™

cm/sec.

3.7 Surface Water and Hvdrology

The site slopes slightly to the east and south and is bounded by streets on the north, west and
east. The surface of the site is entirely covered by buildings and/or pavement/sidewalks. There is a

storm water drop inlet (DI) along Richardson Street near Vandervoort Avenue.

The nearest surface water body is Newtown Creek located approximately 2,500 feet northeast
of the site. Newtown Creek is classified as a Class SD (marine waters) surface water body by the
NYSDEC. The best usage of Class SD waters is fishing. These waters shall be suitable for fish,
shellfish, and wildlife survival. The classification may be given to those waters that, because of
natural or man-made conditions, cannot meet the requirements of primary and secondary contact
recreation and fish propagation. While Newtown Creek may not be suitable for swimming and other
recreational activities that involve human contact with surface water, individuals use Newtown Creek
for fishing and boating. Water is not withdrawn from Newtown Creek for potable use. Numerous
storm water drains from surrounding roadways and permitted Spill Discharge Elimination System
(SPDES) outfalls discharge into Newtown Creek, including those discharging groundwater collected
and treated on the nearby ExxonMobil remediation site,

3-7

JiPmjects\ 1 I763XNWORDIDRAFTKIink Phase 1T RIKlink Cosmo RI Phase [ Fnaldocx



Home About Database Testing Monitoring Parameters GeoDireclory GeoSoftware

Sponsoring - Join

Soil porosity . e
 flin
Tikn L i Geotechdata.info - Updated 18.11.2013

Connect with us:

Soil porosity (n) is the ratio of the volume of voids to the tolal volume of the soil:
Subseribe to our free
monthly newsletter. n=(V.v)/V

Email Where V_v is the volume of the voids (empty or filled with fluid), and V is the total volume of the soil

[ ]

Porosity is usually used in paraliel with ol void ratio (e) , which is defined as the ratio of the volume of
voids to the volume of solidsl. The posolity and the void ratio are inter-related as follows;

e=nk1-n) and n=e/(1+e)

Nead Ceotedinical The soil prosoity depends on the consistence and packing of the soil It is directly affacted by

Equipment? compaction.

Requesta quote Typical values of soil porosity for different soils
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T 6 Wk St Description uscs i e Specific  Reference
Frew mare value
W bl Well graded gravel, sandy gravel,
S:J];: 15 .I.I.l;ug,:un test with little or no fines GW 0.21 0.32 1],
. . A Poorly graded gravel, sandy gravel,
_]f_ 15“5 E Eh}g pidoud to with little or no fines e 5 - 4
154215 = New SoMwe Silty gravels, silty sandy gravels GM 0.15 022 1
FESEEP more Gravel (GW-GP) 0.23 038 (2],
Clayey gravels, clayey sandy
gravels GC 017 027 (1],
Glatial till, very mixed grained (GC) - - 0.20|[4 cited in 5]
Weil graded sands, gravelly sands,
with little or no fines sw 022 0.42 1121
Coarse sand (sw) 0.26 043 [2).
Fine sand (SW) 0.28 0.46 [21.
Poorly graded sands, gravelly
sands, with litlle or no fines &P L2y 043 (11 12}
Silty sands SM 0.25 049 1), [2).
Clayey sands sC 0.15 037 (1.
Inarganic silts, silty or clayey fine
sands, with slight plasticity i 0zY, 958 (1
Uniform inorganic silt (ML) 029 0.52 (3L
Inorganic clays, silty clays, sandy
clays of low plasticity CcL 028 041 11
Organic silts and organic silty clays
of low plasticity oL 0.42 0.68 (1], (3],
Silty or sandy clay (CL-OL) 0.20 0.64 131
Inorganic silts of high plasticity MH 0.53 0.68 (1l
Inorganic clays of high plasticity CH 0.39 0.59 11,
Soft glacial clay - - - 0.55][4 cited in 5]
Stiff glacial clay - - - 0.38 (4 cited in 5]
Organic clays of high plasticity OH 0.50 075 [11. 3]




Soft slightly organic clay (OH-0OL) 0.66 |[4] cited in [5]
Peat and other highly organic soils [Pt [4 cited in 5]
soft very organic clay (Pt} 0.75|[4] cited in [5]
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Permeability (earth sciences)

From Wikipedia, the free encyclopedia

Permeability in fluid mechanics and the earth sciences (commonly symbolized as «, or k) is a measure of the ability of
a porous material (often, a rock or an unconsolidated material) to allow fluids to pass through it.

The permeability of a medium is related to the porosity, but also to the shapes of the pores in the medium and their
level of connectedness.
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Permeability

Permeability is the property of rocks that is an indication of the ability for fluids (gas or liquid) to tlow through rocks.
High permeability will allow fluids to move rapidly through rocks. Permeability is affected by the pressure in a rock.
The unit of measure is called the darcy, named after Henry Darcy (1803-1858). Sandstones may vary in permeability
from less than one to over 50,000 millidarcys (md). Permeabilities are more commeonly in the range of tens to
hundreds of millidarcies. A rock with 25% porosity and a permeability of 1 md will not yield a significant flow of

water. Such “tight” rocks are usually artificially stimulated (fractured or acidized) to create permeability and yield a
flow.

Units

The SI unit for permeability is m”. A practical unit for permeability is the darcy (d), or more commonly the millidarcy

(md) (1 darcy 210 "?m?). The name is in honor to the French Engineer Henry Darcy who first described the flow of
water through sand filters for potable water supply. Permeability values for sandstones range typically from a fraction
of a darcy to several darcys. The unit of cm” is also sometimes used (1 cm*=10"* m® =~ 10% d).

Applications

https://en.wikipedia.org/wiki/Permeability (earth sciences) 1/18/2016
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The concept of permeability is of importance in determining the flow characteristics of hydrocarbons in oil and gas
reservoirs, and of groundwater in aquifers.

For a rock to be considered as an exploitable hydrocarbon reservoir without stimulation, its permeability must be
greater than approximately 100 md (depending on the nature of the hydrocarbon - gas reservoirs with lower
permeabilities are still exploitable because of the lower viscosity of gas with respect to oil). Rocks with permeabilities
significantly lower than 100 md can form efficient seals (see petroleum geology). Unconsolidated sands may have
permeabilities of over 5000 md.

The concept has also many practical applications outside of geology, for example in chemical engineering (e.g.,
filtration).

Description

Permeability is part of the proportionality constant in Darcy's law which relates discharge (flow rate) and fluid
physical properties (e.g. viscosity), to a pressure gradient applied to the porous media:

K AP
= —
i Az
Therefore:
Sl pAT
AP
where:

v is the superficial fluid flow velocity through the medium (i.e., the average velocity calculated as if the fluid
were the only phase present in the porous medium) (m/s)

K is the permeability of a medium (m?®)

L is the dynamic viscosity of the fluid (Pa‘s)

A P is the applied pressure difference (Pa)

A is the thickness of the bed of the porous medium (m)

[n naturally occurring materials, permeability values range over many orders of magnitude (see table below for an
example of this range).

Relation to hydraulic conductivity

The proportionality constant specifically for the flow of water through a porous media is called the hydraulic
conductivity; permeability is a portion of this, and is a property of the porous media only, not the fluid. Given the
value of hydraulic conductivity for a subsurface system, the permeability can be calculated as follows:

k= 1"i
P9

where

= is the permeability, m’

= [ is the hydraulic conductivity, m/s

= [t is the dynamic viscosity of the fluid, kg/(m-s)
= pis the density of the fluid, kg/m’

= (] is the acceleration due to gravity, m/s’.

https://en.wikipedia.org/wiki/Permeability (earth sciences) 1/18/2016
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Determination

Permeability is typically determined in the lab by application of Darcy's law under steady state conditions or, more
generally, by application of various solutions to the diffusion equation for unsteady flow conditions.!")

Permeability needs to be measured, either directly (using Darcy's law), or through estimation using empirically derived
formulas. However, for some simple models of porous media, permeability can be calculated (e.g., random close
packing of identical spheres).

Permeability model based on conduit flow

Based on the Hagen—Poiseuille equation for viscous flow in a pipe. permeability can be expressed as:
Ky =467 ¢ d’

where:
# 1 is the intrinsic permeability [length?]

(C is a dimensionless constant that is related to the configuration of the flow-paths
d is the average, or effective pore diameter [length].

Estimation of permeability distribution in subsurface reservoirs
Permeability distribution in subsurface reservoirs is typically estimated using inverse problem theory.”

Intrinsic and absolute permeability

The terms intrinsic permeability and absolute permeability states that the permeability value in question is an intensive
property (not a spatial average of a heterogeneous block of material), that it is a function of the material structure only
(and not of the fluid), and explicitly distinguishes the value from that of relative permeability.

Permeability to gases

Sometimes permeability to gases can be somewhat different that those for liquids in the same media. One difference is

attributable to "slippage" of gas at the interface with the solid"®! when the gas mean free path is comparable to the pore
size (about 0.01 to 0.1 pm at standard temperature and pressure). See also Knudsen diffusion and constrictivity. For

example, measurement of permeability through sandstones and shales yielded values from 9.0x10™* m* to

2.4x10"" m” for water and between 1.7x10"'7 m” to 2.6x10 "> m” for nitrogen g:as.[4I Gas permeability of reservoir
rock and source rock is important in petroleum engineering, when considering the optimal extraction of shale gas, tight
gas, or coalbed methane.

Tensor permeability

To model permeability in anisotropic media, a permeability tensor is needed. Pressure can be applied in three
directions, and for each direction, permeability can be measured (via Darcy's law in 3D) in three directions, thus
leading to a 3 by 3 tensor. The tensor is realised using a 3 by 3 matrix being both symmetric and positive definite (SPD
matrix):

= The tensor is symmetric by the Onsager reciprocal relations.

https://en.wikipedia.org/wiki/Permeability (earth sciences) 1/18/2016
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® The tensor is positive definite as the component of the flow parallel to the pressure drop is always in the same
direction as the pressure drop.

The permeability tensor is always diagonalizable (being both symmetric and positive definite). The eigenvectors will

vield the principal directions of flow, meaning the directions where flow is parallel to the pressure drop, and the
eigenvalues representing the principal permeabilities.

Ranges of common intrinsic permeabilities

These values do not depend on the fluid properties; see the table derived from the same source for values of hydraulic
conductivity, which are specific to the material through which the fluid is flowing.

IPermeability || Pervious Semi-Pervious I Impervious ]
Unconsolidated|| Well Sorted || ., Well Sarte Very Fine Sand, Silt,
Sand or Sand &
Sand & Gravel Gravel Loess. Loam
Gravel
Unconsolidated
Clay & Peat Layered Clay Unweathered Clay
Organic
; ; . y 1 Fresh
Consolidated Highly Fractured Oil Reservoir Fresh : Fresh
: Limestone, &t
Rocks Rocks Rocks Sandstone 5 Granite
Dolomite
k (cm?) lo-001]l0.0001][t0 10 Y[i0 7 o * Jhio 1o 1o "[io {1010 ]f10 3
bc (millidarcy) [10°® J10”7_[|107¢]l10"Y[10.000]1.000]100 10 | 0.1 Jpo.01 Jo.001].0001]

Source: modified from Bear, 1972

See also

= Hydraulic conductivity

= Hydrogeology

= Permeation

8 Petroleum geology

= Relative permeability

= Klinkenberg correction

= Electrical resistivity measurement of concrete

Footnotes

(5

. "CalcTool: Porosity and permeability calculator”. www.calctool.org. Retrieved 2008-05-30.

2. "History matching production data and uncertainty assessment with an efficient TSVD parameterization algorithm". Journal
of Petroleum Science and Engineering 113: 54-71. doi:10.1016/j.petrol.2013.11.025.

. L. J. Klinkenberg, "The Permeability Of Porous Media To Liquids And Gases", Drilling and Production Practice, 41-200,
1941 (abstract) (http://www.onepetro.org/mslib/serviet/onepetropreview?id=API-41-
200&soc=API&speAppNameCookie=ONEPETRO).

4. J. P. Bloomfield and A. T. Williams, "An empirical liquid permeability-gas permeability correlation for use in aquifer

properties studies". Quarterly Journal of Engineering Geology & Hydrogeology; November 1995; v. 28; no. Supplement 2;
p-S143-S150. (abstract) (http:/qjegh.geoscienceworld.org/cgi/content/abstract/28/Supplement 2/S143)
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Background and Purpose

Chlorinated solvents including tetrachloroethylene (PCE) and trichloroethylene (TCE)
have been detected in soil vapor, soil, and groundwater samples at concentrations
significantly above New York State SCG values in the vicinity of the Former Klink
Cosmo Cleaners Site, in Brooklyn, NY.

URS performed a soil vapor extraction/air sparge (SVE/AS) pilot study at the Site to
obtain data that will be used to determine if this technology is suitable for further
consideration as part of a feasibility study prepared for this Site.

The purpose of this calculation is to determine preliminary design parameters for an air
sparging system. These parameters include well spacing, well injection pressure, air
injection rate and well construction parameters.

Source of Contamination

Data gathered during investigations indicated that a source of groundwater contamination
was originating near buildings formerly used by Klink Cosmo Cleaners. Analytical
results presented in the Phase Il Remedial Investigation Report for the August 2015
sampling event had maximum PCE concentrations in the shallow groundwater at 3,600
ug/L. (DEC-031) and 1,100 ug/L (DEC-140D) in the deep aquifer.

Based on the On-Site Phase III Remedial Investigation, the source of PCE contamination
is an area of contaminated soil beneath the concrete floor in the north-eastern portion of
the warehouse building.

Pilot Study

The pilot study was conducted from November 16 through 19, 2015, along the south side
of Richardson Street near the intersection of Vandervort Avenue between monitoring
wells DEC-031 and DEC-044D. The pilot study generally followed the procedures
provided in the New York State Department of Environmental Protection (NYSDEC)
approved SVE/SP Pilot Study Work Plan dated September 2015. Deviations to the
approved plan are presented in the Pilot Study Report.

As part of the pilot study, two SVE wells (4-inch diameter), three AS wells (2-inch
diameter), and four pairs of soil vacuum observation wells (OWs - shallow and deep, 1-
inch diameter) were constructed. Figure | provides the well locations.

A mobile trailer mounted SVE/AS treatment system (Unit 75), provided by ProAct
Services Corporation of Southbury, Connecticut was used for the pilot test. Components
of the SVE/AS treatment system include:

* SVE rotary claw blower, capable of 300 actual cubic feet per minute (acfm) and
up to 22 inches of mercury (Hg)

® SVE vacuum manifold equipped with vacuum and flow indicators, throttling
valves. and hoses
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* AS compressor, capable of 125 standard cubic feet per minute (scfm) at 22 psi

* AS manifold equipped with pressure and flow indicators, throttling valves, and
hoses

e Two parallel trains of vapor phase carbon vessels, each containing two 200
pound drums construct in series, with sampling points

a. AS Pilot Test Procedures

Step and constant rate tests were to be performed at various air flowrates, under
maximum SVE vacuum, to determine its impact on the formation. Step tests were
performed with SP-2 and SP-3 online separately, and then together. The capture zone
(radius of influence) provided by operating SVE-1 and SVE-2 at their maximum capacity
was unknown. SP-1 was not brought online due to safety concerns regarding fugitive
PCE and TCE vapors entering the adjacent building affecting workers. It should be noted
that the area near SP-1 appears to be the closest sparge well to the most contaminated
portion of the source area beneath the concrete floor slab in the north-eastern portion of
the warehouse building.

During the step tests the air sparge flowrates (scfm) were to be increased incrementally
by 25 scfm every 30 minute by opening the valve inside the treatment system’s air supply
manifold until the maximum flowrate produced by the compressor (125 scfm at 22 psi)
was achieved. As such, air sparge flowrates were to range between 25 and 125 scfm
during each of the step tests.

Four rounds of data were to be collected at each air flowrate interval. Data included:
vacuum pressures inside the treatment unit at the vacuum manifold; at the extraction
wells (SVE-1 & SVE-2); observation wells (OW-1, OW-1D, OW-2, OW-2D, OW-3,
OW-3D, OW-4, & OW-4D): and monitoring wells (DEC-31, DEC-44, & DEC-141).
The volume of air extracted (scfm) was also to be recorded during each monitoring
interval. The step test with SP-2 and SP-3 (Test 4 and Test 5) was not performed as the
throttling valve used to increase the air flow could not be adjusted in small enough
increments to balance the system and accurately record flowrate, even while
manipulating the make-up air. As such, Tests 4 and 5 were conducted using
approximately the same air flowrate.

The step test using both SP-2 and SP-3 was generally successful as the air flowrate was
able to be raised evenly in increments of 5 to 10 scfm. However, pressure readings in the
SP wells did not provide sufficient data for use in the calculations. It is unlikely that
steady-state conditions were achieved during the pilot study.

The constant rate test was performed with SP-2 and SP-3 (Test 8). Data were collected at
approximately 10 minute intervals. Vacuum pressures were monitored and recorded
inside the treatment unit at the vacuum manifold, extraction wells (SVE-1 & SVE-2),
observation wells (OW-1, OW-1D, OW-2, OW-2D, OW-3, OW-3D, OW-4, & OW-4D),
and monitoring wells (DEC-31, DEC-44, & DEC-141). The flowrate of air introduced
(scfm) was also recorded during each monitoring interval. Summa canisters were
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collected near the beginning and end of each test and analyzed for VOCs. Field data
collected during pilot test is presented on Table 2 — Pilot Study Field Data Summary.

b. Data Usability

Because data collected from each of the 4 air sparge tests (Test 4, 5, 6 & 8) was not
sufficient to design the air sparge system, the design will be based on published
information from the references provided below. The flow- pressure relationship
observed in Test 6 for SP-3 indicates a low value of air-entry pressure (see Table 4.3 of
Reference 2 - attached) suggesting that flow is predominantly occurring within macro-
pores or that there was insufficient pressure provided by the equipment to indicate that
the flow was predominately occurring within the matrix porosity (a well distributed
airflow).

4. References

I. United States Environmental Protection Agency (USEPA). 1995. How to Evaluate
Alternative Cleanup Technologies for Underground Storage Tank Sites, EPA 510-B-
95-0-07, May.

US Army Corps of Engineers (USACOE). 1997. In-Situ Air Sparging Engineer
Manual EM 110-1-4005. September.

3. Lesson, A. et al. 2002. Air Sparging Design Paradigm. Batelle. Columbus, OH.
August.

2

4. Wisconsin Department of Natural Resources. 2002. Guidance for Design,
Installation, and Operation of Soil Venting Systems, PUB-BR-185. June.

5. Klink Cosmo, Draft Onsite Phase III Remedial Investigation, prepared by URS,
January 2016

5. Design Criteria

The bVE calculation was based on a remediation area encompassing approximately
18,100 ft* extending down to the groundwater which ranges between 30 to 33 ft below
ground surface (bgs). The same area will be used for the air sparge calculation (see
Figure 2).

Design criteria have been developed based on information and guidance provided in the
references cited in Section 4 as presented below.
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a. Z0I and Well Spacing

Recommended Value or Reference

Parameter
Range

Zone of Influence (ZOI) 5 ft for fine grained soils to ]
100 ft for course-grained

soils
5-25 ft typical, varies 0 to > 2
80 ft
Well Spacing Based on ZOI 2
15 ft, or more if 3
economically impractical
12-50 ft 4

There are many underground utilities along the sidewalk in the area where remediation
will be conducted. If possible, a well spacing between 15 to 20 feet will be maintained
for air sparging.

The stratigraphy in the upper aquifer consists mainly of medium to coarse sands while the
stratigraphy in the lower aquifer is mainly comprised of fine to medium sands. This
value is within the range of guidance values for well spacing (see Figure 3).

Since the treatment area in the warehouse building is not yet defined, we modeled the
design criteria to provide treatment only around the perimeter of the source area (north-
east section of the warehouse building). Using the 15 to 20 foot spacing for wells, and
considering that 3 sparge wells already exist, approximately 6 additional sparge wells
will be installed to remediate the area of contamination as shown in Figure 2.

b. Air Flow Rate

Air flow guidance values for the references cited are summarized below.

‘ Parameter Recommended Value or Reference
Range
Air Flow Rate 3-25 scfm per well typical 1
1.3-40 scfm per well typical 2

The air flow rate for sparging is related to the air flow rate required to capture emissions
from sparging by the SVE system. In accordance with USEPA guidance (Reference 1), a
minimum of one pore volume per day should be extracted daily for effective remedial
progress. According to USACOE guidance (Reference 2) the SVE extraction rate should
be 2 to 4 times greater than the sparging air injection rate to establish sufficient capture
zones.

Using the guidance cited in the previous paragraph, and assuming a one pore exchange
rate and an SVE extraction rate equal to 2 times the sparging injection rate, the air
sparging flow rate is calculated as follows:

Pore Volume (PV) = Area (A) x Depth to Water Table (d) x effective air porosity (n)
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Where,

A = 18,100 square feet;

d = 33 feet; and

n =(0.24 (assumed — same value used in the SVE calculations)
then,

PV =18,100 x 33 x 0.24 = 143,352 say 144,000 cubic feet

SVE Extraction Rate (ER) = 2 PV/day x day/1440 minutes
ER = 200 cubic feet per minute
Maximum Air Sparging Flow Rate = 200/2 = 100 cubic feet per minute

Operation of the air sparge system can vary from having all 11 wells online or pulsing the
system with a few wells online at one time. With all 11 wells online,

Air Sparging Rate per Well = 100/9 = 11 cubic feet per minute

Assuming that the air sparging system will be operated in a pulse mode, with only 5 of
the eleven wells operating at one time,

Air Sparging Rate per Well = 100/5 = 20 cubic feet per minute

The air sparging rate could range between 11 to 20 cubic feet per minute. This is within
the range provided in the gunidance documents.

c. Depth to Top of Screen

Guidance for depth to the top of screen is summarized below.

Recommended Value or Reference
Parameter
Range
Depth to Top of Screen 5 to 15 feet below |
contamination
5 to 20 feet below the water 2
table surface
5 feet below the seasonal 4
low water table

The data shows that the contamination was detected approximately 40 bgs in wells
(DEC-031, DEC-044, DEC-065, DEC-066, DEC-141) the shallow aquifer to a maximum
of approximately 80 feet bgs in (DEC-065D and DEC-140D) the deep aquifer. The
lowest recorded water table elevation in wells in the treatment zone is approximately 33
feet bgs in DEC-031. (Reference 5)

Using the information provided in the paragraph above, the screens of the sparge wells
will be installed at two different depths.

The ground elevation at DEC-031 is 34.99 ft. DEC-031 extends 45 ft below ground. The
well is screened between 30 to 45 ft bgs. The lowest groundwater elevation recorded in
DEC-031 was at elevation 1.76 ft (2/25/2013). The top of the screen in sparge wells that
will be used to treat contaminants in the shallow aquifer will be set at approximately 45 ft
bgs. This value is a minimum of 5 feet below contamination, and approximately 8 feet
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below the lowest recorded water elevation which is in compliance with the recommended
values presented in the table above. (Reference 5)

The ground elevation at DEC-031D is 34.70 ft. DEC-031D extends 80 ft below ground.
The well is screened between 70 to 80 ft bgs. The lowest groundwater elevation recorded
in DEC-031 was at elevation 1.77 ft (2/25/2013). The top of the screen in sparge wells
that will be used to treat contaminants in the deep aquifer will be set at approximately 85
ft bgs; 48 feet below the lowest recorded water elevation. (Reference 5)

d. Sparging Air Pressure

Sparging air pressure guidance values are summarized.

Parameter Recommended Value or Reference
Range
Sparging Air Pressure 10-15 psig |
0.3 to 18 psig over 2
hydrostatic pressure

The air sparging pressure should be maintained between the minimum pressure necessary
to induce flow (Py,;,) and the pressure at which fracturing occurs (Ppyeure):

Pn'.in(pSi.g) =043 H+ Ppuck'ﬂ!g G o P]‘(\rnmliun (Rﬁfft’f'elft'e 3)
Pl'rnclurc (Pﬁlg) =T3P

Where:
H = depth of top of screen below the water table (ft)
D = depth of top of screen below ground surface (ft)

The sparging pressure is calculated based on the following assumptions: 1.) the highest
seasonal water table surface recorded is approximately 33 feet bgs; and 2.) well screen is
placed 45 feet bgs.

Pmin(pSig] =043 H + Ppauking + Priatioia

For treatment of the shallow aquifer:
H=(45-33) ft=12 ft

Pracking + Prormaion = 0.2 psig for sandy formation (Reference 3)
Prin (psig) = 0.43 (12) + 0.2 = 5.4 psig

and,
Pi'r;lulurc (phlg) =0.73D
Pl’mc[um (pSig) = 0?3 {45) = 32.8 p.‘s]g

The acceptable pressure range based on the calculations for the shallow aquifer is 5.4 to
32.8 psig.

For treatment of the deep aquifer:
H=(85-33)ft=52ft
p|‘nin (P“lg) =0.43 (52) +0.2=22.56 pSig
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and,

meclure (p"lg) =0.73D

Pl’mclurc (p"lg) =(0.73 (85) =62.05 p‘\lg

This exceeds the acceptable pressure range provided in the reference documents. If the
well screen is placed at 75 feet bgs, at the midpoint of DEC-031D, P,;, would be 18.3
psig and Ppeire Would be 54.8 psig.

The range of Py, for treating the shallow and deep aquifer is 5.4 to 18.3 psi (top of screen
for deep aquifer set at 75 feet bgs). This is in the range of acceptable values for air
sparge pressure. Actual operation of the air sparge system may warrant that treatment of
the shallow and deep aquifers to be conducted separately due to the fracture pressure
when treating the shallow aquifer.

e. Well Diameter

Well diameter guidance values are summarized below.

' Parameter Recommended Value or Reference
Range
’ Well Diameter | to 4 inches 2
2 inches or greater +

The design will include 2-inch diameter wells. This diameter is within the range of
values recommended by the references cited.

f. Screen Length

Guidance values for screen length are presented below.

Parameter Recommended Value or Reference
Range
Screen Length 1 to 3 feet |
0.5 to 10 feet 2
2 to 5 feet 4

A 3 foot screen length will be used for design of the additional sparge wells since
subsurface conditions are relatively uniform in the treatment zone (fine to medium

sands).




Klink Cosmo - Air Sparge Pilot Test

NOTES: SVE-2 on @ Max Throttle 1019 reset 1131 shutdown
Well: SP-2 Stepped Rate Test 0945 shutdown 1031 shutdown and reset 1136 shutdown
Date: 11/17/2015 0952 reset 1037 shutdown 1221 shutdown
Personnel: MG, JL 1014 shutdown 1038 reset 1237 stop
Test 4
Time Flow Rates Vacuums / Pressures Temperature
Manifold
Manifold Manifold To Manifold AS-2 AS-2 Before After Ambient
To To Air Sparge At Well To At At At At At At At At At At At At Carbon Carbon At At Before
SP-2 Well SVE-2 SP-2 SVE-2 AS-2 SVE-2 Ow-1 [ OW-1D | OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44| SVE-1 DEC-31 | DEC-141 PID/FID (PID/FID)| SVE-1 | SVE-2 | Carbon
Units (scfm) (scfm) (psi) (in Hg) (psi) (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) (ppm) (ppm) (°F) (°F) (°F)
930 20 63 135 -2.5 0.5 -2.7 0 0 -2 -0.5 -1 0 0 -2 -1 -1 0 0 >15000/- 0 45 45 55
956 24 60 12.5 -0.5 0 -3.5 0 0 -1 0 -1 -0.5 -0.5 -15 -0.75 -0.75 0 0 >15000/- 0 45 45 55
1005 26 60 12 -2.5 0 -4 0 0 -1 0 -1 0 -0.5 -1.5 -0.5 -0.75 0 0 >15000/- 0 45 45 55
1015 21 60 11.5 -2.5 0.5 -4 0 0 -1 0 -1 0 -0.5 -2 -0.75 -1 0 0 >15000/- 0 45 45 55
1027 40 60 14.5 -2.5 0 -4 0 0 -1 0 -0.5 0 -0.5 -2 -1 -1 0 0 >15000/- 0 45 45 55
1035 40 60 11 -2.5 -4.5 0 0 -0.75 0 |SP-2 PVC/FERNCO slipped off -0.5 0 1040 glued new 45 45 55
1123 40 61 175 -2.5 0 -4 0 0 -1 -0.5 -1 -1 -0.5 -15 -1 -15 0 0 -/315 0 45 47 55
1132 43 60 17 -2.5 0 -4 NA NA -1 -0.5 -1 -1 -0.5 -15 -0.5 -15 NA -0.5 NA NA 45 46 55
1139 40 60 19 -25 0 -4 0 0 -1 -0.5 -1 -1 -0.5 -15 -1 -1 0 0 >15000/574 0 45 46 55
1215 70 60 26.5 -2.5 0 -4 0 0 -0.75 0 -1 -1 -0.5 -1.75 -0.75 -1 0 0 -/680 0 45 46 55
1234 80 60 235 -2.5 0 -4 NA NA -0.75 0 -15 -1 -0.5 -1.75 -0.5 -1 NA 0 >15000/650 0 45 46 55
1237 Stopped System
Run Time
(min)
187
Average 40 60
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Klink Cosmo - Air Sparge Pilot Test

NOTES: Compressor shut off @ > 40 scfm - Max limit of formation Shut down @ 4:03 pm for installation of sample tap

Well: SP-3 Stepped Rate Test Tried increasing flow but motor repeatedly cut out Restart at 4:15 pm

Date: 11/17/2015 Per final sample w/summa can at 540pm Shut down @ 5:45 pm

Personnel MG, JL 21 psi @ SP-3 manifold during sample Retool for SP-2 & SP-3

Test5
Time Flow Rates Vacuums / Pressures Temperature
TrainsA&B TrainsA&B
Manifold | Manifold Manifold Manifold AS-2 AS-2 Before After Ambient
To To At To At Back To At At At At At At At At At At At At At Carbon Carbon At At Before
SP-3 SVE-2 SP-2 SP-3 SP-3 Gauge SVE-2 SVE-2 OWw-1 |OW-1D| OW-2 | OW-2D| OW-3 | OW-3D| OW-4 | OW-4D |DEC-44| SVE-1 | DEC-31 [DEC-141 PID/FID (PID/FID) SVE-1 | SVE-2 | Carbon

Units (scfm) (scfm) (psi) (psi) (psi) (psi) (in Ho) (Hg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (in Hg) (ppm) (°F) (°F) (°F)
1532 16 60 0.5 15 3 -4 -2.5 0 -0.5 -1 0 -1 -0.5 -0.5 -1.75 -1 -0.5 -0.25 0 890 50 800 540 48 49 45
1542 18 60 0 16 3 -4 -2.5 0 -0.75 -1.5 0 -1 0 -0.25 -1.75 -1 -1 -0.25 0 NA NA NA 0 48 49 45
1550 18 60 0 15 3 -4.5 -2.5 0 -0.5 -1 0 -15 0 0 -1.75 -1.5 -0.5 -0.25 0 NA NA NA 0 48 49 45
1555 18 60 0 14.5 3 -4.5 -2.75 0 -0.5 -1 0 -1 -0.25 -0.25 -1.75 -1.5 -0.75 -0.25 -0.25 805 685 850 0 48 49 45
1603 |System shut down due to high pressure
1615 30 61 0 24 2.5 -4.5 -2.5 0 -0.5 -1.5 0 -1 -0.25 -0.25 -2 -1.5 -1.5 -0.25 0 490 490 0 0 48 49 45
1625 30 61 0 16 2.6 18.5 -4.5 -2.5 0 -0.5 -1.5 0 -1 -0.5 -0.25 -1.75 -1.5 -1 -0.5 0 470 320 0 0 48 49 45
1639 30 62 0 15 2.6 20 -5 -2.5 0 -0.5 -1.5 -0.5 -1.5 -0.25 0 -2 -1.5 -1 -0.5 0 480 415 0 0 48 49 45
1645 30 61 0 14.5 2.6 215 -5 -2.5 0 -0.5 -1.5 -0.5 -15 -0.25 0 -2 -1.5 -1 -0.5 0 480 1700 0 0 49 49 45
1650 40 60 0 18.5 2.6 22 -5 -2.5 0 -0.5 -1.5 -0.5 -1.5 -0.25 0 -2 -1.5 -1.25 -0.5 0 420 1900 0 0 48 48 45
1657 41 61 18 2.6 22 -5 -2.5 0 -0.5 -1.5 -0.5 -15 -0.25 0 -2 -1.5 -1 -0.5 -0.25 620 740 0 0 48 48 45
1703 40 61 0 17 3 22 -5 -2.5 0 -0.25 -1.5 -0.5 -1.5 -0.25 0 -1.5 -1.5 -1 -0.5 0 470 610 0 0 48 48 45
1709 40 61 0 17 3 22 -5 -2.5 0 -0.25 | -1.25 -0.5 -1 -0.25 0 -15 -1 -1 -0.5 0 680 720 0 0 47 49 45
1730 40 System shut down due to high pressure
1740 21 Restarted system to collect sample
1745 21 Collected sample & shutdown system

Average 29 61
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Klink Cosmo - Air Sparge Pilot Test

NOTES: Summa collected at 2020

Well: SP-2 & SP-3 SVE on max throttle

Date: 11/17/2015

Personnel: David Coulter, Mike Gutman, John Lysiak

Test 6
Time Flow Rates Vacuums / Pressures P1D Readings Temperature
Manifold Manifold Manifold Outside At
To To To Manifold Air Sparge At AS-2 AS-2 Before After Ambient
SP Wells SVE-2 SP Wells To Well Wells Back Well At At At At At At At At At At At At Carbon Carbon At At Before
(scfm) (scfm) (psi) SVE-2 (psi) Gauge SVE-2 Ow-1 | OW-1D| OW-2 | OW-2D | OW-3 | OW-3D | OW-4 | OW-4D | DEC-44| SVE-1 DEC-31 | DEC-141 PID/FID (PID/FID)| SVE-1 | SVE-2 Carbon

Units SP-2  [sP-3 SP-2 SP-3 | (inHg) | SP-2 SP-3 (psi) (Hg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) (ppm) (ppm) (°F) (°F) (°F)
1800 10 10 62 8.9 14 -4.5 0.5 2.5 14 -2.25 0 0 -1 -0.5 -0.5 0 -0.5 -1 -0.5 -1 -0.5 0 620 480 0 45 48 45
1819 10 10 61 9.5 12.5 -4.5 0.5 3 14 -2.25 0 0 -15 0 -0.5 0 -0.5 -15 -0.5 -1 -0.5 0 720 560 0 45 47 45
1830 10 10 61 9 11.5 -5 1 3 135 -2.25 0 0 -15 0 -0.5 0 -0.5 -2 -0.5 -0.5 -0.5 0 710 0 45 48 45
1837 10 10 63 9 11 -5 0.5 3 135 -2.25 0 0 0 -0.5 -0.5 0 -0.5 -1 -0.5 -0.5 -0.5 0 710 530 0 45 48 45
1845 15 15 62 9 12 -5 0.5 3 16 -2.5 0 0 0 -0.5 -0.5 0 -0.5 -1 -0.5 -0.5 -0.5 0 740 516 0 45 48 45
1853 15 15 63 9 115 -5 0.5 3 16 -2.25 0 0 0 -0.5 -0.75 0 -0.5 -1 -0.5 -0.5 -0.5 0 800 680 0 45 48 44
1902 15 15 63 8.5 115 -5 0.5 3 16 -2.25 0 0 0 -0.5 -0.75 0 -0.5 -1 -0.5 -0.5 -0.5 0 720 590 0 45 50 44
1906 15 15 62 8.5 11 -5 0.5 3 16 -2.25 0 0 -0.25 -0.5 -0.5 0 -0.5 -15 -0.5 -0.5 -0.5 0 840 700 0 45 49 44
1915 20 20 62 9 12.5 -5 0.5 3 17 -2.25 0 0 -0.25 -0.5 -0.5 0 0 -15 -0.5 -0.5 -0.5 0 780 725 0 45 49 45
1921 20 20 63 8.5 12 -5 0.5 3 17 -2.25 0 0 -0.25 -0.5 -0.5 0 -0.5 -15 -0.5 -1 -0.5 0 820 780 0 45 49 45
1928 20 20 62 8.5 115 -5 0.5 3 17 -2.5 0 0 -0.5 -0.5 -0.5 0 -0.5 -15 -0.5 -1 -0.5 0 850 748 0 45 48 44
1934 20 20 63 8.5 115 -5 0.5 3 17 -2.5 0 0 -0.5 -0.5 -0.5 0 -0.5 -1.75 | -0.75 -1 -0.5 0 840 730 0 45 49 41
1940 25 25 63 8.5 12.5 -5 0.5 3 18 -2.5 0 0 -0.5 -0.5 -0.5 0 -0.5 -15 -0.75 -1 -0.5 0 770 620 0 45 48 44
1945 25 25 62 8.5 12.5 -5 0.5 3 18 -2.75 0 0 -0.5 -0.5 -1 0 -0.5 -15 -0.5 -1 -0.5 0 700 570 0 45 48 43
1950 25 25 63 8.5 12.5 -5 0.5 3 18 -3 0 0 -0.5 0 -1 0 -0.5 -15 -0.5 -1 -0.5 -0.25 750 530 0 45 47 43
1954 25 25 62 8 12.5 -5 0.5 3 18 -3 0 0 -0.5 0 -1 0 -0.5 -15 -0.5 -1 -0.5 -0.25 740 530 0 45 47 43
2003 35 35 62 9.5 15 -4.5 0.5 3 20.75 -3 0 0 -0.5 -0.5 -0.5 0 -0.5 -15 -0.5 -1 -0.5 -0.25 800 590 0 45 48 43
2008 35 35 62 9.5 15 -4.5 0.5 3.5 20.6 -3 0 0 -0.5 0 -0.5 0 -0.5 -15 -0.5 -1 -0.5 -0.25 850 640 0 45 48 43
2014 35 35 63 9 155 -4.5 0.5 3.5 20.6 -3 0 -0.5 -0.5 0 -0.5 0 -0.5 -15 -0.5 -1 -0.5 -0.1 850 640 0 45 48 43
2019 35 35 62 9 14.5 -4.5 0.5 35 20.6 -3 0 -0.5 -0.5 -0.25 | -0.75 -0.1 -0.5 -15 -0.5 -1 -0.5 -0.1 45 48 43

Run Time (Min)
139

Average 21 21 62.3
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Klink Cosmo - Soil Vapor Extraction Pilot Test

NOTES: Gauge calibration not low enough

Well: SVE-1 & SVE-2 Constant Rate Test Max Vac 0 w/ both SVE 1 &2 at Max Flow

Date: 11/18/2015 6:54 Purging SVE-1 and SVE-2

Personnel: MG, JL Purge duration at Max Flow = 2010-1854 = 76 Minutes (Test 7)

Tests 7& 8
Time Flow Rates / Pressures Vacuums / Pressures PID Readings Temperature
Manifold Manifold At Manifold to| Manifold to At AS-2 AS-2 Before After
To To Extraction Well Well Well At At At At At At At At At At At At At Carbon Carbon At At Ambient
SP-1 SP-2 Well SVE-1 SVE-1 SVE-2 SVE-2 AS-3 AS-2 OwW-1 | OW-1D | OW-2 Ow-2D OW-3 OW-3D Oow-4 OW-4D | DEC-44 | DEC-31 | DEC-141 PID/FID (PID/FID) SVE-1 | SVE-2

Units (scfm) (psi) (scfm) (psi) (in Hg) (scfm) (scfm) @inHg) | (psi) (psi) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (inHg) | (in Hg) (ppm) (ppm) (°F) (°F) (°F)
2010 27 28 -2.5 70 61 -0.5 0 0 0 -0.5 -0.5 -0.25 -0.5 -0.25 -0.5 -1.75 -0.5 -0.5 0 490 350 57 60 57
2044 35 11 35 8 -2.5 70 60 -0.5 0 0 -0.25 0 -0.5 0 -0.5 -0.5 0 -2 -0.5 -0.5 0 900 1014 58 60 59
2054 35 11 35 8 -3 69 60 -2 0 0 -0.5 0.25 -0.5 0 -0.25 0 -0.5 -1 -0.5 -0.5 -1.5 900 1013 60 60 60
2104 36 10.5 35 7 -3 70 61 -2 0 0 -0.5 0.5 0.5 -0.25 -0.5 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 1140 | 960 60 60 60
2114 36 10.5 35 8 -3 70 61 -2 0 0 -0.5 0 -0.5 -0.25 -0.5 -0.25 0 -2 -0.5 -0.5 -2.5 60 60 60
2124 36 10.5 35 8 -3 69 61 -2 0 0 0 0.25 -0.25 0 -0.25 0 -0.25 -15 -0.25 -0.5 -2.5 1015 | 900 60 60 60
2134 36 10.5 35 8 -3 70 61 -2 0 0 -0.5 0.25 -0.5 -0.25 -0.25 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 900 800 60 60 60
2144 37 10.5 35 7.5 -2.75 69 61 -2 0 0 -0.5 0 -0.25 -0.25 -0.5 -0.25 -0.25 -2 -0.5 -0.5 -2.5 800 1300 60 60 60
2154 36 10.5 35 7.5 -2.75 70 60 -2 0 0 -0.25 0 -0.25 -0.25 -0.5 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 890 1500 60 60 60
2204 37 10.5 35 8 -3 70 61 -2 0 0 -0.25 0 -0.5 -0.25 -0.5 -0.25 -0.25 -1.75 -0.5 -0.5 -2.5 890 940 60 60 60
2214 37 10.5 35 7.5 -2.75 70 61 -2 0 0 0 0 -0.5 -0.25 -0.5 -0.25 -0.5 -1.75 -0.5 -0.5 -1.5 880 1480 60 60 60
2224 37 10.5 34 7.5 -25 69 60 -2 0 0 0 0 -0.25 -0.25 -0.25 -0.25 -0.25 -1.75 -0.5 -0.5 -15 870 1100 60 60 60
2234 37 10.5 35 7.5 -2.75 67 61 -2 0 0 0 0 -0.25 -0.25 -0.25 -0.25 -0.75 -1.75 -0.5 -0.5 -15 950 | 1450 61 60 60
2244 45 12 45 9 70 61

Run Time
(min)
154

Average 36 35 70 61
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Trichloroethene | 5| 198

DEC-@44D | CRIT | 6/11 | 4/12 | 8712 | 3/13 | 8/15

VOCs:
Tetrachloroethene |
Trichloroethene |

ND | ND |

ND |  ND |

DEC-865D | CRIT | 6/11 | 3/12 | 8/12 | 3713 | 8/15

VOCs:
65 | 55 |
478 | 43e |

66 | 44
440 | 280
) VOCs:
Tetrachloroethene
Trichloroethene

= VOCs:

DEC-829D | CRIT | 6/11 | 18/11 | 3/12 | 7/12

VOCs:
Tetrachloroethene | 5
Trichloroethene | 5 | 3.4

DEC-829TC | CRIT | 18/11 | 3/12 | 8/12 | 3/13

VOCs @
Tetrachloroethene | 2800 | 4500 | 3760 | 900
Trichloroethene | 5 1 118 | 300 | 460 | 75

£ ‘a8

DEC-814R | CRIT | 6/11 | 1@/11 | 3712 | 7/12 | 2/13 | 8/15

|

Tetrachloroethene | 5 | 44800 | 46008 | 15002 | 22000 | 38000 | 7400
Trichloroethene | 5 | 380 | ND | 34 | 30 | ND | ND

£l

DEC-831TC | CRIT | 18/11

VOCs :
Tetrachloroethene |
Trichloroethene |

VOCs:
Tetrachloroethene |
Trichloroethene

DEC-831D | CRIT | 7/08 | 11/89 | 6/11 | 18/11 | 3/12 | 8/12 | 2/13 | 8/15

VOCs:
Tetrachloroethene | ; 3.6 | 4.4 |
Trichloroethene | » : ! . ND | 8.71 |

DEC-845D | CRIT | 6/11 | 3712 | 7/12 | 2/13 | 8/15

VOCs:
Tetrachloroethene | ' ND | ©.44 | 9.38 |
Trichloroethene | | ND | ND |

DEC-14@D | CRIT | 8/15

VOCs:
Tetrachloroethene
Trichloroethene

DEC-891D | CRIT | 3/12 | 7/12 | 2/13[§

VOCs:
Tetrachloroethene |
Trichloroethene

DEC-866D | cRIT | 6/11 | 3712 | 7/12 | 3/13 | 8/15

VOCs:
Tetrachloroethene |
Trichloroethene |

VOCs @
Tetrachloroethene |
Trichloroethene
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Exhibit VII-13
Pilot Test Data Objectives

Data Requirement Source
SVE Test Portion (if necessary)
SVE radius of influence (ROI) Monitoring point pressure gauges
Wellhead and monitoring point vacuum Well head pressure gauge
Initial contaminant vapor concentrations SVE exhaust flame ionization detector (FID)
readings (or other suitable detection device)
Initial hydraulic gradient Water level tape at monitoring wells or
pressure transducers and data logger
Air Sparging Test Portion
Air sparging ROI Monitoring point pressure gauge
Sparging rate Compressor discharge flow gauge
Sparging vapor concentrations Monitoring well and vapor point FID readings
(or other suitable detection device)
Hydraulic gradient influence Water level tape at monitoring wells or
pressure transducers and data logger
Dissolved oxygen and carbon dioxide Dissolved oxygen and carbon dioxide probes

at monitoring wells

Combined Test (if necessary)
Sparging/SVE capture rates Pressure/flow gauges
Constituent vapor concentrations Blower discharge and monitoring points

The ROI should be determined based on the results of pilot tests. One
should be careful, however, when evaluating pilot test results because
the measurement of air flow, increased dissolved oxygen, or the
presence of air bubbles in a monitoring point can be falsely
interpreted as an air flow zone that is thoroughly permeated with
injected air. However, these observations may only represent localized
sparging around sparsely distributed air flow channels. The ROI
depends primarily on the hydraulic conductivity of the aquifer
material in which sparging takes place. Other factors that affect the
ROl include soil heterogeneities, and differences between lateral and
vertical permeability of the soils. Generally, the design ROI can range
from 5 feet for fine-grained soils to 100 feet for coarse-grained soils.

O Sparging Air Flow Rate. The sparging air flow rate required to provide
sufficient air flow to enhance mass transfer is site-specific and will be
determined via the pilot test. Typical air flow rates range from 3 to 25
standard cubic feet per minute (scfm) per injection well. Pulsing of the
air flow (i.e., turning the system on and off at specified intervals) may
provide better distribution and mixing of the air in the contaminated
saturated zone, thereby allowing for greater contact with the dissolved
phase contaminants. The vapor extraction system should have a
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greater flow capacity and greater area of influence than the air
sparging system. The air sparging rate should vary between 20
percent and 80 percent of the soil vapor extraction flow rate.

O Sparging Air Pressure is the pressure at which air is injected into the
saturated zone. The saturated zone requires pressures greater than
the static water pressure (1 psi for every 2.3 ft of hydraulic head) and
the head necessary to overcome capillary forces of the water in the
soil pores near the injection point. A typical system will be operated at
approximately 10 to 15 psig. Excessive pressure may cause fracturing
of the soils and create permanent air channels that can significantly
reduce air sparging effectiveness.

O Initial Constituent Vapor Concentrations are measured during pilot
studies. They are used to estimate constituent mass removal rates
and system operational time requirements and to determine whether
treatment of extracted vapors will be required prior to atmospheric
discharge or reinjection.

Q Required Final Dissolved Constituent Concentrations in the saturated
zone will determine which areas of the site require treatment and
when air sparging system operations can be terminated. These levels
are usually defined by state regulations as remedial action levels. In
some states, these levels are determined on a site-specific basis using
transport modeling and risk assessment.

O Required Remedial Cleanup Time may influence the design of the
system. The designer may vary the spacing of the sparging wells to
speed remediation to meet cleanup deadlines, if required.

Q Saturated Zone Volume To Be Treated is determined by state action
levels or a site-specific risk assessment using site characterization
data for the groundwater.

Q Pore Volume Calculations are used along with extraction flow rate to
determine the pore volume exchange rate. Some literature suggests
that at a minimum one pore volume of soil vapor should be extracted
daily for effective remedial progress.

Q Discharge Limitations And Monitoring Requirements are usually
established by state regulations but must be considered by designers
of an air sparging system which uses SVE to ensure that monitoring
ports are included in the system hardware. Discharge limitations
imposed by state air quality regulations will determine whether offgas
treatment is required.

Q Site Construction Limitations (e.g., building locations, utilities, buried
objects, residences) must be identified and considered in the design
process.
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Exhibit Vil-17
Combined Air Sparging/SVE System Layout

Equipment
Compound

Legend:
& Air Sparging Well
B SVE Well
====s SVE (Vacuum) Manifold

5> Extent of Dissolved Petroleum Contamination

Well Construction. The air sparging (injection) wells are generally 0
constructed of 1 to 5 inch PVC or stainless steel pipe. The screened
interval is normally from 1 to 3 feet and is generally set from 5 to 15 feet
below the deepest extent of adsorbed contaminants. Setting the screen at
a deeper interval requires higher pressures on the system but generally
does not achieve higher sparge rates. Increased screened intervals do not
improve system efficiency because air tends to exit at the top portion of
the screen. Air sparging wells must be properly grouted to prevent short
circuiting of the air. Horizontal injection wells should be designed and
installed carefully to ensure that air exits from along the entire screen
length. Perforated pipe, rather than well screening, is sometimes
preferable. Exhibits VII-18 and VII-19 present typical vertical and
horizontal air sparging well constructions, respectively.

Injection wells should be fitted with check valves to prevent potential
line fouling caused by pressure in the saturated zone forcing water up
the point when the system is shut down. Each air sparging well should
also be equipped with a pressure gauge and flow regulator to enable
adjustments in sparging air distribution. Refer to Chapter II: Soil Vapor
Extraction for vapor extraction well details.
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Exhibit Vil-18
Typical Vertical Air Sparging Well Construction

Pressure Indicator
Flow Regulating Vaive

Check Valve
TV R [
f\ 1
Manifold
I: From Air
Compressor
Sched. 40 PVC
Solid Casing =
—_ =
I 5
Cement/Bentonite Seal &
=
a
s 8
2 —
Bentonite < B
N 2
(]
Sand Pack y
Slotted Sched. 40 > = ¥
PVC Well Screen
e ol
' 35 2

2k
TG

Fot Bottomed, Sched. “3% »’

40 PVC Threaded Plug

Exhibit VII-19
Typical Horizontal Air Sparging Well Construction

cgrorn Air
i gl Fabric Liner
Note: %
Pi;ing may be buried Bevkoee
in utility trenches. Backfilled Soil
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c. Biodegradation.

(1) There have been a number of discussions in the literature about whether air sparging
operates primarily through volatilization or biodegradation. However, given the conceptual
model described in Chapter 2, it is apparent that air sparging operates in both modes. Paragraphs
2-8b and 3-3¢ discuss many of the considerations that underlie biosparging design. In some in-
stances, such as those sites affected by chlorinated solvents, the introduction of oxygen in air
may not be sufficient to stimulate biodegradation of the target compounds if they are not readily
degradable under aerobic conditions. Some form of conditioned air may be needed to promote
in-situ biodegradation, or vapor-phase transport may be the only functioning removal mecha-
nism.

(2) VOCs such as TCE, chloroform, cis- and trans-1,2-dichloroethene, and methylene chlo-
ride can be biologically co-oxidized during growth on a variety of substrates, including methane,
propane, butane, and toluene (Norris 1994). Therefore, if the injected air can be conditioned
with one or more of these of gases, chlorinated VOCs may be destroyed through both volatiliza-
tion and biodegradation (Lombard et al. 1994),

5-3. Design Guidance—Subsurface

The mechanisms identified above provide a “general” basis for advancing the design. This
chapter will provide more specific guidance for the subsurface design of IAS systems. There are
many subsurface features that must be addressed during system design that are critical compo-
nents of an effective IAS system. Systems should be designed to optimize volatilization and
biodegradation processes and minimize adverse effects, such as uncontrolled migration of vapors
or groundwater. Key features for design, along with typical ranges of values, are listed in Table
5-1. Each parameter has either been previously quantified or will be discussed in this chapter.

Table 5-1
Design Parameters for IAS Systems

Parameter Typical Range'
Well diameter 2.5to 10 cm (1 to 4 inches)
Well screen length 15 t0 300 cm (0.5 to 10 /)
Depth of top of well screen below water table 1.5 to 6 m (5 to 20 ft)
Air sparging flow rate 0.04 to 1.1 m*/min (1.3 to 40 scfm)
Air sparging injection overpressure” 2to 120 kPa (0.3 to 18 psig) i
IAS ZOI 1.5to 75 m(5t025 )
'Modified from Marley and Bruell (1995).
_ “Overpressure is injection pressure in excess of hydrostatic pressure, Py,




BEF 3

AIR SPARGING DESIGN PARADIGM

by

Andrea Leeson, Paul C. Johnson, Richard L. Johnson, Catherine M. Vogel,
Robert E. Hinchee, Michael Marley, Tom Peargin, Cristin L. Bruce,
Illa L. Amerson, Christopher T. Coonfare, and Rick D. Gillespie, and

David B. McWhorter

Battelle
505 King Avenue
Columbus, Ohio 43201

12 August 2002



Table 2. Sample Air Sparging Technology Screening Input Summary Table (cont.)

Semi-Quantitative Assessment of Feasibility — Calculations

Approximate number of injection wells required if placed on close-
spacings (i.e. using the "Standard" design approach prescribed 15-ft
spacings) (cost prohibitive?)

20
(not cost-prohibitive)

Minimum time necessary to achieve desired treatment in air channels
by volatilization (d)

Minimum economically-feasible injection well spacing (ft) NA

Vit =L XWxXxD 800
Volume of treatment zone (m°)

M, = Vi X Py X Cpi X 107 kg/mg 1.4 x 10* (TPH)
Initial mass of contaminant present (kg) 420 (Benzene)
(not applicable for air sparging barrier treatment systems)

Flux=U x W x D x C,,; X 10> L/m* x 10 kg/mg NA
Contaminant flux to barrier (kg/d)

(only applicable for barrier treatment systems)

Rye = Qinject X Cy.max X 107 kg/mg x 1,440 min/d 810 (TPH)
maximum volatilization rate from within air channels (kg/d) 1.6 (Benzene)
Rpe = Vioit X F X py X B x 10 kg/mg 03t03
Aerobic biodegradation rate from within air channels (kg/d)

Toun = Mo X 10° g/kg X F x Vimin/ Qinject X (1/1,440) d/min 68

Rua = Qinjeat X H X Cyy; X 10 kg/mg X 1,440 min/d
Maximum volatilization rate from outside air channels due to water

evaporation (kg/d)

4% 10™ (TPH)
8 x 107 (Benzene)

Raw = Vsoi X @ X O X 10° L/m* x 10 kg/mg x 0.33 kg-HC/kg-O,
Estimated aerobic biodegradation rate in groundwater due to oxygen

delivery to groundwater’ (kg/d)

0.8to8

Riw = Vioir X ¢ X O X 10° L/m’ x 10 kg/mg x (C /9)
Estimated initial volatilization rate from groundwater based on oxygen
delivery rate estimate® (kg/d)

2.7t0 27 (TPH)
(.57 to 5.7 (Benzene)

*Assumes complete utilization of oxygen and complete mineralization of contaminant; assumes 3:1
oxygen/contaminant stoichiometry; *Assumes oxygen solubility in water is 9 mg/L, the driving force is
the gradient in dissolved concentrations, and diffusion distances are similar for all chemicals.




followed by a case history in which the various pieces of the pilot test are combined to interpret what is
occurring at the site and assess if air sparging is appropriate at the site.

5.2.1 Baseline Sampling (PT1)

Baseline sampling represents a critical step in the pilot test process. For several of the parameters, it is
important to collect data prior to any air sparging activity to ensure that initial conditions are understood.
In particular, those parameters include dissolved oxygen (DO) concentrations and any geophysical
measurements (if geophysical tests are to be conducted as part of the pilot test). It is also important to
collect baseline pressure transducer data with a data-logger. The pressure data should be collected for a
sufficiently long period to assess diurnal changes in water level (e.g.. tidal fluctuations) if they are
believed to be a significant.

If an SVE system is to be used in conjunction with the air sparging system, then the SVE system should
be operated for a period of time prior to air sparging startup primarily to ensure that the SVE system is
operating properly to capture the initial high mass loading from air sparging. During this period, it may
also be of interest to monitor SVE off-gas for the contaminants of interest in order to establish mass
loading from volatilization from the vadose zone compared to volatilization from groundwater. Ideally,
prior to initiating air sparging, the off-gas concentrations should have stabilized to the extent that changes
in off-gas concentrations due to air sparging operation can be easily determined. In many cases it may be
sufficient to monitor those off-gas concentrations with a hand-held field instrument, rather than requiring
more sophisticated chromatographic analysis. [If off-gas is regulated, regulatory requirements often will
dictate which analytical method must be used.

[f an SVE system is not part of the air sparging system, then soil gas concentrations (including both
contaminant and oxygen concentrations) should be measured prior to air sparging startup. The initial
contaminant concentration in the vadose zone can be used to calculate roughly contaminant mass removal
from groundwater via volatilization (see Section 5.2.5). Initial oxygen concentrations are useful for
measuring bioactivity in the vadose zone. Hand-held instruments should be appropriate for this since soil
gas concentrations of contaminants are rarely regulated.

5.2.2 Air Injection Flowrate and Injection Pressure (PT2)
Prior to pilot test activities, it is important to evaluate the expected operating pressure for the air sparging
system. This is important both for the selection of the correct air injection system and for the prevention
of pneumatic fracturing of the aquifer. Outlined below is the general procedure for estimating the
minimum pressure required to initiate sparging and the maximum pressures that should be exerted on the
aquifer.
The operating pressure for an air sparging system will be determined by the depth of the air sparging well
below the water table and the permeability of the aquifer. The minimum injection pressure necessary to
induce flow (P, [psig]) is given by:

l:,m'm (pSig) = 043 Hh + Ppm:king + Pfonnntmn (4)

The pressure at which fracturing of the aquifer can occur is given by:

Pyocure (PSig)=0.73D (5)



Where Hy = depth below the water table to the top of the injection well screened section (e.g., the
hydrostatic head) (ft); Ppacking @nd Pgormarion = air entry pressures for the well annulus packing material and
the formation (psig); and D = depth below ground surface to the top of the air injection well screened
interval (ft).

For typical air sparging wells and applications, Pyacking and Ppommaiion are small compared to the contribution
from the hydrostatic head (air entry pressures are generally <0.2 psig for sands, <0.4 psig for silts, but
may be >1.5 psig in some clayey settings). At start-up, it is not unusual for users to exceed Pmin by as
much as 5 to 10 psig to initiate flow quickly. The injection pressure then generally declines to about Py
as steady flow conditions are approached. Pressures in excess of Pyuue Can cause fracturing of the
formation; however, as the pressure drops off rapidly away from an injection point, the extent of
fracturing in most cases is expected to be limited to the area immediately surrounding the well.

[n general, it is recommended that oil-less compressors be used for the pilot test (even if it is not chosen
for operation of the full air sparging system), because it eliminates uncertainties relating to air flowrate
and potential overheating. Other pumps may be used for air injection, but the practitioner may experience
more operational difficulties, depending on site conditions.

As part of the initial shakedown of the air sparging system, the air injection system must be tested.
During this process, it is important to measure both the air flowrate and the injection pressure to ensure
that neither Py nor Pggcore are exceeded at the required air flowrate. There are two general approaches
for the initial introduction of air into the subsurface. The first is to include a “vent valve” in the injection
air line. This valve should be fully open to begin the test and then be closed slowly while monitoring the
increase in pressure and flowrate up to the desired flowrate. During this process, care should be taken not
to exceed the upper pressure limit for the system (as determined by the calculations described above). In
addition, if the air injection system requires some minimum airflow to provide cooling for the
motor/pump, total air flow and system temperature should also be monitored.

A second approach for air sparging startup is to determine the maximum pressure for air injection and to
include an in-line pressure regulator in the air injection line. (This approach is best suited to oil-less
compressors that do not require airflow for cooling.) In this case, the pressure can be set at the air
sparging well head and flow allowed to increase as air pathways in the aquifer become developed. In
general, when using this approach it will be necessary to make adjustments in the system to achieve the
desired flowrate.

It is desirable to begin the test with an air injection flowrate of 20 ft'’/min if possible. The air injection
pressure at the on-set of flow should be recorded, as well as pressures every 5 to 10 min until the pressure
and flow stabilize.

5.2.3 Groundwater Pressure Measurements During Air Sparging Startup and Shutdown (PT3)

Once the flow and pressure conditions for sparging have been established (PT2), groundwater pressures
during air sparging startup and shutdown can be determined. The primary objective of this test is to
assess the time required for airflow distribution to come to steady state. As discussed by Johnson et al.
(2000a) (Appendix E), pressure measurements provide an easy and sensitive means of assessing if air
sparging air is stratigraphically trapped below the water table. The pressure measurements can also
provide a measure of site permeability, based on the magnitude of the response. In general terms, during
air sparging startup groundwater pressures will increase because air is being pushed into the formation
faster than the water can move away from the air sparging well. Typically, as long as the volume of air
below the water table is increasing, the groundwater pressure will remain above pre-air sparging levels.
As a result, the time required for groundwater pressure to return to pre-air sparging values is a good
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Guidance for Design, Installation and
Operation of In Situ Air Sparging Systems

RR-186 February 2015

Purpose

This is a guide to using in situ air sparging as a remediation technology. In situ air sparging is a
process in which a gaseous medium (commonly air) is injected into groundwater through a
system of wells. As the injected air rises to the water table, it can strip volatile organic
compounds (VOCs) from groundwater and the capillary fringe. The process also oxygenates
groundwater, enhancing the potential for biodegradation at sites with contaminants that degrade
aerobically.

The Wisconsin DNR developed this guidance for environmental professionals who investigate
contaminated sites and design remedial systems. Designing an in situ air sparging system is a
multi-disciplinary process; the designer should have a working knowledge of geology.,
hydrogeology and basic engineering to design an effective system.,

The majority of this guidance is intended for smaller VOC contaminated sites; however, some of
the guidance is appropriate for larger sites. Designers may need to deviate from the guidance in
some circumstances because each site has unique contaminants, access constraints, size.
hydrogeology, and other characteristics.

If site-specific criteria or conditions require a cost-effective system design that differs from this
guidance, it is the responsibility of the remediation system designer to propose an effective
system to DNR.

Author/Contact
The original author of this document has left DNR. It was reviewed for accuracy by Gary A.

Edelstein (608-267-7563) in November 2003 and again in February 2015.

Errata
This document includes errata and additional information prepared in August 1995.

I. The ERR Program is now called the Bureau for Remediation and Redevelopment or RR
Program.

2. 2. The Bureau of Water Supply is now called the Drinking and Groundwater Bureau (or
Program).

3. The Bureau of Air Management is now called the Air Management Bureau (or Program).

4. The 8/14/91 memo at the end of the document is still considered a current guideline for
air injection at remediation sites even though there is no longer a special group of staff
designated as LUST project managers. The guideline is directed to all RR staff that work
on such sites.

T
Wisconsin Department of Natural Resources e
P.O. Box 7921, Madison, WI 53707 gy

dnr.wi.gov, search “brownfield” ‘.‘@%
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4.0 Design and Installation of an Rir Sparging System.

An in situ air sparging system consists of a number of components which are
described in this section, beginning with a discussion of well placement and
design. The discussion of design parameters includes well design, manifolds
and blowers. Subsection 4.5 discusses other equipment that may or may not be
used at sites, and the section concludes with a discussion of the information
that should be submitted to the DNR.

4.1 Well Placement.

The air sparging well's zone of influence may be estimated by measuring one
or more of the following:

the change in water table elevation (upwelling);

the use of gas tracers;

measuring the change in dissolved oxygen (saturated zone);
oxygen levels (unsaturated zone); and

measuring the change in contaminant concentrations (saturated and/or
unsaturated zone).

Note: The use of any tracers requires prior approval from the Bureau of Water
Supply.

It is permissible to select a well placement configuration without
scientifically determining a zone of influence at the site, provided that a
relatively close well spacing is used. The department does not recommend a
specific method to determine a zone of influence. Well spacing of 12 to 50
feet has generally been used, according to the literature. If well spacing
is closer than 15 feet or farther than 30 feet, designers should include a
justification in the work plan. Some designers use a grid pattern of sparging
wells in the source area and other designers use a line of wells oriented
perpendicular to the direction of groundwater flow. Some designers have used
the same number of air sparging wells as air extraction wells in the soil venting
system (if installed) and other designers use a significantly larger number
of sparging wells than air extraction wells.

Under active air sparging, the lateral distribution of contaminants in the
saturated zone may increase due to the convection currents discussed above in
Subsection 2.1. Therefore, additional groundwater monitoring wells and air
sparging wells may be necessary near the perimeter of the contaminated zone.
If air sparging wells extend to the perimeter of the plume, groundwater

extraction may not be necessary at some sites. If air sparging is only used
in part of the plume, groundwater extraction will probably be necessary to
capture any lateral migration that results from convection currents.

The system designer should use their professional judgement to space wells in
a pattern that will effectively decontaminate the aquifer and capillary fringe
at the site.

4.2 Well Design,

Figure 4-1 portrays a typical air sparging well design.
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4.2.1 Drilling Methods and Soil Descriptions.

A hollow stem auger is the preferred drilling method, and the auger should be
4.25-inch inside diameter (or larger) for 2-inch diameter wells. The wells
should be 2-inch diameter or larger so that conventional well development
equipment can be used. Designers should justify using drilling methods other
than hollow stem auger on a site-by-site basis in the work plan.

Continuous sampling by split spoon is recommended to characterize/verify the
geclogic conditions because the geological conditions must allow the air to
rise to the water table. It is highly recommended that a hydrogeologist collect
samples from above the seasonal, high water table to the base of the screened
interval from a sufficient number of wells to verify the geologic
characterization. A hydrogeologist as defined in

NR 500.03 (64) or NR 600.03 (98) should describe the soil in detail. See
Subsection 2.2.2 for soil description information.

4,2.2 Filter Pack.

Designers should select the filter pack for the well based on the average grain
size of the geologic materials below the water table. Samples for grain size
analysis should be tested prior to designing an air sparging system. A sieve
analysis is usually sufficient for filter pack design (a hydrometer test is
usually not needed).

The averadge grain size of the filter pack should be as close to the native soils
as practical. Coarsermaterials shouldnot be used for the filter pack, however,
slightly finer-grained material may be used. If the filter pack's average grain
size is larger than the native geclogic materials, the filter pack may be more
permeable than the native soil. While a highly permeable filter pack is an
advantage in constructing wells for other uses (monitoring or extraction), a
filter pack that has a significantly higher permeability than the surrounding
formation will be a conduit for upward short circuiting of air in the depth
interval between the bentonite seal and the top of the well screen. This reduces
the lateral movement of air into the aquifer. If the filter pack is
significantly smaller than the native soils, too much restriction to air flow
results. Natural filter packs may be used in caving formations provided that
the native materials do not have significant levels of fines that may accumulate
within the well screens.

The filter pack should extend from the base of the well screen to a minimum
of 1 to 2 feet above the screen.

4,2.3 Seals.

A bentonite seal that is 0.5 to 2 feet thick should be placed above the filter
pack. The annular space seal (above the bentonite seal) should be constructed
with either bentonite cement grout or bentonite. A tremie should be used to
place grout when installing a seal below the water table. The surface seal
should be constructed in a manner that complies with NR 141.
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Designers should use a flush mount protective cover over the well, as described
in NR 141 if the manifold is buried. If so, other fittings discussed in
Subsections 4.2.5 and 4.3 can be installed under the manhole cover(s). If there
is not enough physical space for these fittings under an NR 14l-approved cover,
a different air- and water-tight manhocle can also be used.

4.2.4 Well Screen and Casing.

Air sparging transfers air through the well screen to the filter pack and then
to the contaminated zone within the aquifer. Since the majority of the air
flows out of the well screen near the top of the screen, designers should set
the top of the well screen at the base of the contaminated groundwater plume
under seasonal low conditions. At a minimum, the top of the screen should be
set 5 feet below the seasonal low static water table. If different criteria
are proposed for setting the screen depth, designers should include a
justification in the workplan.

The pressure that is needed to inject air into the aquifer is higher than the
pressure that is required to depress the static water level to the top of the
screen. Since a number of wells are manifolded together on a common header,
all wells on a manifold are essentially operated at an equal pressure. If the
top of a well screen in one well within a system is installed closer to the
water table than the other wells, most and possibly all of the air will pass
through this shallower well. This happens because less pressure is needed to
inject air to the top of the screen in that well. Designers may use throttle
or solenoid valves to equalize air flow to the wells, as an alternative.

At sites where groundwater will not be extracted, it is recommended that
designers estimate the exact depth at which each well will be installed by:

drawing an accurate water table map;
surveying the elevations of proposed air sparging well locations; and

calculating the estimated depth of the water table for each well to
determine the screened interval.

If groundwater is extracted, a cone of depression significantly changes the
shape of the water table. Other devices such as solenoid valves (See Subsection
4.3) may be needed to compensate for varying screen depths caused by the drawdown.

Sites with seasonal variations in groundwater flow direction may also adversely
impact the system design.

Example: A system that is designed for a site with natural groundwater flow
toward the southwest. This site has higher water levels on the
northeastern side of the site than the southwestern portion of the site.

Later, the gradient shifts to a natural groundwater flow direction
towards the southeast. The higher groundwater elevation will then be
located in the northwest portion of the site.

In this situation, the increase in groundwater elevation on the western side
of the site increases the pressure requirements in air sparging wells
on the western part of the site relative to the eastern part of the site.

If all wells are on a single common manifold, then the western wells
will not inject as much air as the eastern wells.

In this case, the western side of the site receives less air (or possibly no
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air) from the air sparging wells, reducing overall system effectiveness.
The use of throttle valves or solenoid valves may alleviate this situation
(See Subsection 4.3).

The slot size should be appropriate to the filter pack size; filter pack sizing
is discussed in Subsection 4.2.2. Since air readily passes through well

screens, a small slot size usually is sufficient and underestimating the slot
size (by a small margin) — relative to the filter pack — is usually acceptable.

A relatively short length of screen for a well, such as 2 to 5 feet is sufficient;
some designers have proposed a 1-foot screen length. The well screen typically
is a slotted pipe constructed of BVC or CPVC. Generally, the screen is flush
threaded with schedule 40 or 80 pipe. A bottom plug is necessary. Designers
should not use glued couplings and bottom plugs because they may adversely affect
any groundwater samples from the wells.

In most cases, designers should use 2-inch well materials. If designers plan
to use packers in the well at a later date to physically block off portions
of a screen, other screen diameters (such as 4-inch) may also be used. In
general, the screen diameter should net be smaller than 2 inches, because it
is difficult to develop smaller diameter wells. The well casing and pipe
schedule should be constructed of the same materials as the well screen.
Drillers should install "O" rings or other seals and wrench all threaded casing
joints tight to limit air leakage from the joints.

During well installation, the depth — from the top of casing or standpipe to
the top of the screened interval — should be measured to 0.1 foot of accuracy.

4.2.5 Wellhead.

Designers should connect the wellhead to the manifold with a tee, which allows
a threaded top cap to be attached. This configuration allows access to the
well for ballers or water level measuring probes.

During the system installation, if the length of the well casing (or standpipe)
is changed while connecting the well to the manifold, the change in elevation
at the top of each well should be measured to 0.1 foot. Designers should adjust
the well construction records to reflect any changes in the elevation at the
top of the casing. The original casing measurement for each well is discussed
in Subsectiocn 4.2.4.

Wells should be surveyed to determine elevation if they are used for collecting
groundwater samples or preparing a piezometric surface map (otherwise surveying
for elevation is not necessary).

4.2.6 Development.

All wells should be developed to NR 141 standards to minimize fines that may
accumulate in the screen. Water produced by well development should be handled
in accordance with the DNR guidance on investigative wastes.

4.3 Manifold, Valves, and Instrumentation.

The manifold is typically buried underground; however, if land use and traffic
patterns allow, the manifold may be installed above ground. If the manifold
is buried, it may be installed at or below the frost level, or it may be installed
just below the ground surface. If it is within the frost zone, it may need
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DEC-031 201767.8547 | 1001889.641 34.99 34.94 34.52
MNW 12/18/2007 0000 31.02 350 0.00
MNW 7/14/2008 1333 317 3.35 0.00
MNW 11/2/2008 0857 31.88 2.64 0.00
MNW 6/20/2011 1102 31.85 267 0.00
MNW 10/17/2011 0000 30.66- 3.86 0.00
MNW 3/29/2012 0735 32.45 2.07 0.00
MNW 7/23/2012 0000 32.14 2.38 0.00
MNW 2/25/2013 0000 32.76 1.76 0.00
MNW 3/6/2014 0000 32.65 1.87 0.00
MNW 12/12/2014 0000 32.26 2.26 0.00
MNW 8/27/2015 0920 32.16 2.36 0.00
MNW 12/7/2015 0000 32.57 1.85 Sheen

DEC-031D 201768.9664 | 1001895.137 34.70 34.70 34.48
MNW 7/14/2008 1334 311 337 0.00
MNW 11/3/2009 1245 31.80 2.68 0.00 From purge log
MNW 6/20/2011 1102 31.72 2.76 0.00
MNW 10/17/2011 0000 30.6_1‘__- 3.87 0.00
MNW 3/29/2012 0736 32.40 2.08 0.00
MNW 7/23/2012 0000 azn 237 0.00
MNW 2/25/2013 0000 { §_2?1 ) 1.77 0.00
MNW 3/6/2014 0000 32.50 1.98 0.00
MNW 12/12/2014 0000 32.02 2.46 0.00
MNW 8/27/2015 1015 32.12 2.36 0.00
MNW 12/7/2015 0000 32.52 1.96 0.01

DEC-031TC 201765.771 | 1001886.31 35.19 35.19 34.83
MNW 10/17/2011 0000 30.86 3.97 0.00
MNW 3/29/2012 0735 (32.83 ) 2.00 0.00
MNW 7/23/2012 0000 32.34 2.49 0.00
MNW 2/25/2013 0000 32.73 2.10 0.00
MNW 3/6/2014 0000 32.80 2.03 0.00
MNW 12/12/2014 0000 32.40 243 0.00 No sounding
MNW 8/27/12015 1920 32.36 2.48 0.00
MNW 12/7/2015 0000 32.75 2.08 Sheen

NM - No Maasurament Geologic Zone: Type:
A Shallow Unconfined Aquifer ASW Air Sparging Well
The value noted in the column labeled Specific Gravity is an assumed value for free praduct, if found. 8 Deep Unconfined Aquifer MMNW Monitaring Well
P Perched Zone oBwW Observation Wall
RW Recovery Well
VEW Vapor Extraction Well

e = {{{EOWD LOCID L TEC431™ Or (RIGWD LOCID) Like "DEC- M0™))

Frnted 20145
SOOODENFPROGRAMEDMS

JPromitsh 11745




DEC-140 201736.7186 | 1001915.797

Page 2of 2

3357 3357 33.22
MNW 8/25/2015 1610 3061 261 0.00
MNW 12/7/2015 0000 31.25 1.97 0.00
DEC-140D 201730.7508 | 1001917916 33.34 33.34 32,99
MNW 8/25/2015 1750 30.87 212 0.00
MNW 12/7/2015 0000 31.00 1.99 0.00

NM - No Measurement

The value noted In the column labeled Specific Gravity is an assumed value for free product, if found.

Filter = ({{WIGWO LOCIO ) Like TE

31 O [IGWD LOCID] Lies DEC-180°))

Geologic Zone:

A
B
P

Shallow Unconfined Aguifer
Deep Unconfined Agquifar

Perched Zone

Type:
ASwW
MNWY
OoBW
RW

VEW

Air Sparging Well
Monitoring Well
Observation Well
Recovery Well

Vapor Extraction Well

Pricinc NEROIE 347 43 PM
4 \Projectsil 11 TaRed OMADEFROGRAMEDMS mdnGroundember Ll




DRILLING SUMMARY

Geologist: A. Ledgerwood

Drilling Company:

Flush Mount
Protective Casing and Lockable Cap

Aquifer Drilling and Testing, Inc. Elevation 34.94 Ground Level
Driller:  Jeremy Meyers Elevation 3452 | | sl AUGERHOLE
8 inch dia.
Rig Make/Model: 45 feet length
CME 55LC
Date: 2.0
11/21/2007
GEOLOGIC LOG D PVC CASING
2 inchdia,
Depthft.) Description E 30 feet length
27.0
See Boring Log for P 30.0
Lithologic Description.
-
H
(FT)
PVC SCREEN
2 inch dia.
15 feet length
45.0
45.0
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting: 27.0-45.0'
Surface: Steel grade box Type: 2"PVC

Monitor: 2" PVC

Slot Size: .020"

SEAL MATERIAL

Type: Bentonite Setting: 2.0-27.0'

COMMENTS:

LEGEND

|:] Cement/Bentonite Grout
_ Bentonite Seal
[ 1 siicaSandpack

Client: NYSDEC

Location : Meeker Avenue Site

Project No.: 11174989.00002

URS Corporation

MONITORING WELL

CONSTRUCTION DETAILS

Well Number: DEC-031

J11174989/Excel/Field Logs Nov 2007/Well Construction Logs Meeker Ave - Dec 2007




DRILLING SUMMARY

Geologist: Flush Mount
S. McCabe Protective Casing and Lockable Cap
Drilling Company:
Agquifer Drilling and Testing, Inc. Elevation 34.70 Ground Level
Driller: Elevation 34 .48 I AUGERHOLE
Shawn Miller 8 inch dia.
Rig Make/Model: 81 feet length
CME-85
Date:
6/17/2008
GEOLOGIC LOG D PVC CASING
2 inch dia.
Depth(ft.) Description E 70 feet length
See Boring Log for P
Lithologic Description.
I
H
(FT)
PVC SCREEN
2  inchdia.
10 feet length
80.0
81.0
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting: 65.0-81.0'
Surface: Steel grade box Type: 2"PVC
SEAL MATERIAL
Monitor: 2" PVC Slot Size: .020" Type:  Bentonite  Setting: 2.0-65.0'
COMMENTS: LEGEND

I:l Cement/Bentonite Grout
. o s
— T

Client: NYSDEC

Location : Meeker Avenue Site

Project No.: 11174989.00002

URS Corporation

MONITORING WELL
CONSTRUCTION DETAILS

Well Number: DEC-031D

JI11174989/ExceliField Logs Nov 2007/ Well Construction - May 2008
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