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1.0 INTRODUCTION
1.1 Site History

The Storonske Cooperage site, which is a New York State Superfund site, is a 5-acre
parcel of land located in the Town of Schodack, Rensselaer County, New York. The site is
located on the north side of Kraft Road, immediately east of the intersection of Kraft Road with
U.S. Routes 9 and 20 (see Figure 1-1). The facility, until recently, was used for the cleaning and
reconditioning of 55-gallon drums since it was purchased by N. Storonske Cooperage, Inc. in
1973, Prior to 1973, the property was utilized by the Albany-Nassau Bus Company as a bus

garage and depot.

The earliest known concern regarding the Storonske Cooperage site as a possible source
of contamination was reported by the Rensselaer County Department of Health in 1979, because
of the large number of drums stored and processed on the site. It was also reported that soil

samples collected on the site in 1980 showed elevated levels of benzene and xylene.
1.2  Previous Investigations

In March 1984, the New York State Department of Environmental Conservation
{(NYSDEC) conducted a facility inspection under the Resource Conservation and Recovery Act
(RCRA) program. The sludge in the former wastewater lagoon at the site, which received rinse
water from drum cleaning, was sampled and found to exceed the EP Toxicity limits for lead,
which characterized the material as a hazardous waste. This resuited in N. Storonske Cooperage,
Inc., entering into a Consent Order with the State of New York in March 1986, to remove the
lagoon from operation and to conduct an investigation of the impacts of the lagoon (see

Figure 1-2).
Since 1984, six investigations have been conducted at the site, four of which were
commissioned by the site owner and two undertaken by NYSDEC. Provided below is a list of

investigation reports prepared for the site, including both groundwater and soils:

41209\81249401(R03).doc 1-1
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+ "Field Investigation and Monitoring Proposal,” June 1986, by Fraser Associates.

* "Preliminary Hydrogeologic Assessment," October 1986, by Fraser Associates, Empire
Soils Investigations, Inc. and Thomsen Associates.

+ "Phase I Hydrogeologic Investigation," September 1987, by Malcolm Pimie, Inc.
+ "Phase II Hydrogeologic Investigation,” December 1988, by Malcolm Pirnie, Inc.

+ "Focused RI/FS Work Plan," April 1989 and "Focused Remedial Investigation and
Feasibility Study Report," April 1990, by Malcolm Pimie, Inc.

= "Phase I Remedial Investigation Report," November 1990, by Dvirka and Bartilucci
Consulting Engineers,

» "Phase Il Remedial Investigation Report," August 1992, by Dvirka and Bartilucci
Consulting Engineers.

Based on the site investigations indicated above, groundwater samples collected from
monitoring wells installed as part of the investigations indicated the presence of volatile organic
compounds (VOCs). The latest round of groundwater sampling conducted in April 1992,
indicated the following VOCs and highest concentrations in samples collected from the on-site
groundwater monitoring wells: trichloroethene (19 ug/l), benzene (7 ug/), chlorobenzene (8 ug/l),
1,1-dichloroethane (30 ug/), tetrachloroethane (10 ug/l), 1,1,1-trichloroethane (15 ug/i) and xylene
(63 ug/l). Levels of VOCs were also detected above New York State Drinking Water Standards
at several residences along Kraft Road prompting the continued use of carbon filtration devices

on private water supply systems.

Seil at the site was found to be contaminated with various volatile and semivolatile
organic compounds, metals and polychlorinated biphenyls (PCBs) based upon the results reported
in the Focused Remedial Investigation and Feasibility Study Report, dated April 1990, by
Malcolm Pirnie, Inc. as indicated on Table 1-1. The most contaminated soils appeared to be
confined to the area of the former lagoon and eastward to the site's eastern property boundary.

Other contaminated areas included drum unloading and storage areas.

A1209151249401(R03).doc 1-4



SUMMARY OF CONTAMINATION DETECTED IN

Volatile Organics

Tetrachloroethene
1,1,1-Trichloroethane
Total Xylenes
Ethylbenzene
Toluene
Chlorobenzene
Trichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
1,2-Dichloroethane
Styrene

Benzene

Semivolatile Organics

Di-n-Butylphthalate
Naphthalene
2-Methylnaphthalene
Phenol
Hexachlorobenzene
Bis(2-ethylhexyl)phthalate
1,2,4-Trichlorobenzene
4-Methylphenol
Phenanthrene
Isophorone
2,4-Dimethylphenol
Di-n-octylphthalate
Butylbenzylphthalate
2-Methylphenol
Fluorene

Fluoranthene

Pyrene

A1209\81249401(R03).doc

Table 1-1

ON-SITE SOIL SAMPLES'
STORONSKE COOPERAGE SITE

Frequency of
Detection

24/111
24/111
17/111
16/111
14/111
10/111
10/111
7/111
5/111
3/111
2/111
1/111

21/97
19/97
17/97
16/97
13/97
11/97
10/97
9/97
7/97
6/97
6/97
6/97
6/97
4/97
3/97
3/97
3/97

1-5

Range of
Detected
Values b

2-3,500
1-1,300
10-58,500
2-20,000
12-41,000
2-3,900
2-2,600
1-3

1-6
6-2,000
8,900-19,000
810

30-316,000
41-9,100
41-3,900
130-26,000
160-1,900
1,300-12,000
140-1,800
100-1,900
42-800
93-1,400
130-1,300
57-360
210-3,700
390-790
73-380
310-830
220-560

Average of
Detected

Values (ppb)

332
172
15,029
5.474
8,558
1,230
321
1.9
44
792
13,950
810

19,505
1,151
965
3,474
655
4255
710
1,050
326
392
538
130
1,268
610
224
587
453



Table 1-1 (continued)

SUMMARY OF CONTAMINATION DETECTED IN
ON-SITE SOIL SAMPLES'
STORONSKE COOPERAGE SITE

Range of Average of
Frequency of  Detected Detected
Detection Values (ppb Values (ppb
Chrysene 3/97 150-420 300
Benzo(a)anthracene 2/97 310-370 340
1,2-Dichlorobenzene 1/97 440 440
Diethylphthalate 1/97 430 430
Anthracene 1/97 220 220
Benzo(a)fluoranthene 1/97 560 560
Benzo(a)pyrene 1/97 240 240
PCB
Aroclor-1242 {(as PCBs) 21/87 110-20,000 2,035
Metals
Cadmium 100/103 ND-317,000 11,290
Chromium 82/82 11.1-943,000 40,950
Copper 103/103 8,700-15.1E4 33,870
Lead 103/103 3.1E3-508E4 113,130
Mercury 25/32 ND-1,810 398
Selenium 3/103 ND-7,500 3,600
Zinc 102/102 365E2-246E4 149,150

1 As reported in N. Storonske Cooperage Focused Remedial Investigation and Feasibility Study

Report, April 1990, by Malcolm Pirnie, Inc.

#1209\81249401(R03).doc
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The depth of contaminated soil was determined to vary with respect to on-site location and
type of contaminant. In general, highest concentrations of total VOCs were detected in the
former lagoon area at depths from 0.5 to 10 feet at 110 ppm. The VOCs extend generally
eastward from the lagoon and were detected at depths extending to 10-16 feet at the eastern
property boundary with total VOC concentrations greater than 2 ppm. The highest concentration
of total VOCs at this eastern boundary location was 85.5 ppm at a depth of 4-10 feet. Significant
contamination was typically not detected at depths greater than 10-16 feet. Note that the depth
to groundwater in the former lagoon area (well MW-15) extending to the eastern site boundary

(well MW-25) ranges from 16.5 feet to 13 feet, respectively.

Supplemental Surface and Subsurface Soil Sampling

As part of the Predesign Investigation, Dvirka and Bartilucci Consulting Engineers
performed additional soil sample collection in April 1993, to further define areas of contamination
at the site. These samples were collected for VOCs, PCBs and lead analysis. The analytical data
from this predesign sampling is provided in Appendix A. The results further identified areas

requiring remediation for PCBs and lead, however, VOCs were not detected in site surface soils.
1.3 Record of Decision

As a result of the on-site investigations and evaluation of remedial alternatives to address
on-site soil contamination, a Record of Decision (ROD) was issued by NYSDEC in March 1992,
which sets forth the selected remedial action plan for the Storonske Cooperage site Operable
Unit 1 - On-site Soils. The remedial plan was developed in accordance with the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) of 1980, as amended by
the Superfund Amendments and Reauthorization Act (SARA) of 1986, and the New York State
Environmental Conservation Law (ECL). The ROD was based upon the Administrative Record
for the Storonske Cooperage site and public input to the Proposed Remedial Action Plan (PRAP).
The final screening of remedial alternatives as presented in the Focused RI/FS Report by
Malcolm Pirnie, Inc., included a number of options, of which In Situ Vacuum Extraction and

Off-site Disposal of Soils Contaminated with Heavy Metals, was selected by NYSDEC as

A1209\81249401(R03).doc 1-7



appropnate for the Storonske Cooperage site contaminants and site conditions for the on-site

soils. Table 1-2 indicates the cleanup goals established for remediation activities for on-site soils,
The major components of the selected remedy include the following:
1. Predesign pilot testing to determine the number and locations of vacuum extraction
wells.
2. Design and installation of a vacuum extraction system to remove and treat volatile
organic contaminants from the soils. Methods for enhancing the removal of

contaminants will be evaluated.

3. End-point sampling of subsurface soil to determine if treatment goals for soil vapor gas
have been achieved.

4. Demobilization of the soil vapor gas extraction system.

5. Additional surface soil sampling to determine the areal extent of soil contaminated with
volatile organic compounds, PCBs and lead. Areas of the site which exceed the
cleanup goal for lead of 200 parts per million {ppm) will be identified to determine the

limits of soil excavation.

6. Excavation and removal of contaminated soils from the site. Testing will be performed
to ensure that the soil meets the applicable disposal facility requirements.

7. Soil/excavation end-point sampling to verify that the cleanup goals have been achieved.

8.  Backfill of excavated areas with clean soil and the overall site covered with six inches
of clean soil, regraded to promote proper drainage and revegetated to prevent erosion.

9. Long-term groundwater and water supply sampling to monitor the effectiveness of the
remedial actions taken.

A120081249401(R03).doc 1-8



Table 1-2

CLEANUP GOALS ESTABLISHED FOR ON-SITE SOILS
STORONSKE COOPERAGE SITE

Organic Compounds Soil Cleanup Goal (ppm)
Tetrachloroethene 1.5
1,1,1-Trichloroethane 1.0
Trichioroethene 1.0
1,2-Dichloroethane 0.1
Ethylbenzene 5.5
Chlorobenzene 1.5
Toluene 1.5
Total Xylenes 1.2
Phenols 0.33
PCB Aroclor-1242 1.0
Metals

Lead 200

A 1209151249401 (RO3).doc 1-9
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2.0 REMEDIAL DESIGN ACTIVITIES PERFORMED TO DATE

2.1  Supplemental Surface and Subsurface Soil Sampling Pregram

On April 19 and 20, 1993, Dvirka and Bartilucci Consulting Engineers conducted a
supplemental/predesign surface and subsurface soil sampling program in areas at the site in which
limits of the contamination had not been defined. The sampling consisted of the collection of
30 samples at locations identified in Figure 2-1. Seven of the 30 samples for PCB analysis were
collected at a depth of 2 to 4 feet in the area of the former lagoon. All of the remaining samples
were collected at or just below ground surface. All 30 of the sample locations were in areas
which had been identified as exceeding or suspected of exceeding cleanup goals based upon
previous investigations. The surficial samples were analyzed for Target Compound List (TCL)
volatiles +10, TCL PCBs and lead. Surface samples were collected at a depth of 0 to 6 inches
below vegetative cover or ground surface utilizing disposable stenle polystyrene scoops and
sterile wooden tongue depressors. The seven subsurface samples collected at a depth of 2-4 feet
in the former lagoon area were obtained utilizing stainless steel shovels and a hand auger, and
analyzed for PCBs only. Detailed descriptions of the sampling procedures are provided in
Section 6.7 of the Remedial Design Work Plan, dated January 1993.

A summary of elevated analytical results of this supplemental sampling program are
indicated in Figure 2-2. The actual analytical data from this predesign sampling 1s provided in
Appendix A. Areas of the site which exceed site specific cleanup goals based upon interpolation
of previous and supplemental analytical results are shaded. As illustrated on Figure 2-2, areas
which exceed the cleanup goals represent an area of approximately 2,600 sy. Excavation of these
areas is planned to be conducted to an estimated depth from 0.5 to 6 feet based upon results of
the remedial and supplemental investigations for protection of human health and the environment.

The quantity of soils estimated to require excavation and off-site treatment/disposal is 3,300 cy.

& 1209/81289401(R02) 2-1
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2.2 Vapor Extraction/Air Sparging Pilot Test

Based upon the Record of Decision (ROD), a predesign pilot test was to be conducted to
determine the number and locations of vacuum extraction wells. Included in the ROD was the
design and installation of the full scale vacuum extraction system with an additional evaluation
of methods to enhance the removal of contaminants. The pilot testing conducted at the Storonske
Cooperage site included vapor extraction to remove contaminants from the unsaturated zone, air
sparging which enhances contaminant removal from the aquifer by bubbling air into the saturated
zone above bedrock and dual vapor extraction which extracts groundwater to expose additional
unsaturated soil to the vapor extraction system. A pilot testing process schematic is illustrated

in Figure 2-3.

On October 27, 1993, vapor extraction/air sparging pilot testing activities were initiated
with the construction of one injection well, one extraction well and two monitoring wells. Pilot
testing commenced on November 2, 1993, with vacuum radius of influence testing. Sparging

cone-of-influence testing and dual vacuum extraction testing were conducted on subsequent days.

Based upon the information derived from the pilot test, the following conclusions were

determined:
* Vacuum extraction (VE) is an effective method of remediating the unsaturated soils
at the site, regardless of the method chosen to remediate the saturated zone.
* A mintmum radius of influence of 12 feet was measured in monitoring wells/probes.
The calculated radius of influence for vacuum extraction based upon measurements
from the wells/probes and soil specific assumptions is from 15 to 17 feet, depending
on the applied vacuum.

» Carbon adsorption is an effective method of vapor treatment for this site.

+ Increased vacuums provided larger radii of influence, higher flows and higher
extraction rates.

» The effectiveness of air sparging is limited due to the thin saturated thickness
encountered in the source area.

A 1209/S1289401(R02) 2-4
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+ Dual vacuum extraction (DVE) is an effective method of dewatering the source area,
given the thin saturated thickness.

* The remedial system chosen for cleanup of the saturated zone should be flexible to
handie changing water level conditions.

» Although the DVE integrated remediation system to cleanup the saturated and
unsaturated soils at the site is a viable technology, based upon the depth of most
prevalent VOC contamination at the site and the limited saturated thickness of the
overburden aquifer in the area of the former lagoon, simple vapor extraction is
recommended. This system would include 17 vacuum extraction wells in the source
area and 3 vapor extraction wells in the eastern fence area. Carbon adsorption would
be used for vapor treatment and for treatment of condensate from the water/vapor
separator. The operating time of this system would be approximately 1.5 years.

A detailed description of the pilot test procedures and resuits is provided in Appendix B.

& 1209/81289401(R02) 2-6



3.0 PILOT TESTING EVALUATION
3.1 Design Organic Compounds

There are ten organic compounds with recommended clean-up goals for on-site soils
indicated in the Storonske Cooperage site Record of Decision. These organic compounds and
their respective recommended cleanup goals are indicated in Table 3-1. Two of the organic
compounds, phenols and PCBs, are not volatile and are not directly affected by induced vacuums
in the soil as conducted during the vapor extraction pilot test. Phenols may, however, be affected
by the increased oxygen levels in the soil which tend to increase biological degradation of this
compound. All of the other organic compounds with cleanup goals were selected for vapor and
groundwater analysis during the pilot test to determine testing effectiveness for removal of these

compounds from the soil and groundwater.

Table 3-2 indicates the volatile organic compound clean-up goals for the site and the
maximum concentration reduction required to achieve the goals based upon maximum soil
concentrations.  As indicated on the table, total xylenes require the most significant reduction
in concentration (97.9%) to achieve cleanup goals at the site. Also significant are 1,2-
dichloroethane (95.0%) and toluene (96.3%). Based upon detailed bench scale testing,
approximately 9000 pore volumes may be required to achieve a 98% reduction in soil

concentration for xylene.

3.2 Impact of Other Organic Compounds

Nonvolatile organic compounds at the site will, in general, not affect the operation of the
soil vapor extraction system. Only volatile organic compounds will be removed from
contaminated soil and require exhaust gas treatment. As previously indicated, semivolatile
contamination (phenols) present in site soils may be indirectly affected by operation of the
system. The oxygen levels in soils will be increased due to the drawing of atmospheric air into
soil. This typically results in increased biological degradation of semivolatile organic compounds
by aerobic bacteria. No impacts are likely to be observed with nonvolatile, highly chlorinated

compounds, such as PCBs.

£1209/51289402(R03).doc 3-1



Table 3-1

ORGANIC COMPOUND CLEANUP GOALS
STORONSKE COOPERAGE SITE

Compound Soil Cleanup Goal (ppm)
Tetrachloroethene 1.5
1,1,1-Trichloroethane 1.0
Trichloroethane 1.0
1,2-Dichloroethene 0.1
Ethylbenzene 5.5
Chlorobenzene 1.5
Toluene 1.5
Total Xylenes 1.2
Phenols 0.33
PCB Aroclor-1242 1.0

A1209/51289402(R03).doc 3-2



Table 3-2

VOLATILE ORGANIC COMPOUND

REQUIRED CONCENTRATION REDUCTIONS

STORONSKE COOPERAGE SITE

Average Maximum Cleanup Maximum
Soil Conc. Soil Conc. Goal Reduction
Compound (ppb) (ppb) (ppb) Required

Tetrachloroethene 332 3500 1500 57.1%
1,1,1-Trichloroethane 172 1300 1000 23.1%
Trichloroethene 321 2600 1000 61.5%
1,2-Dichloroethane 790 2000 100 95.0%
Xylenes 15,029 58,500 1200 97.9%
Ethylbenzene 5474 20,000 5500 72.5%
Toluene 8558 41,000 1500 96.3%
Chlorobenzene 1230 3900 1500 61.5%
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3.3 Required Volatile Organic Compound Removal Efficiency

Based upon the maximum concentrations of VOCs in the soil, and site clean-up goals
required, removal efficiencies were calculated as indicated in Table 3-2. Based upon these
efficiencies it has been determined that total xylenes will be the limiting compound for
achievement of clean-up goals at the site due to a required removal efficiency of 97.9%. In order
to achieve this level of removal efficiency, bench scale testing in the laboratory of soil with
similar properties has determined an estimated withdrawal of 9000 pore volumes of soil vapor
will be required. Based upon site specific radius of influence testing (determined to be 17 feet)
assumptions of soil porosity (35%) and flow rates achieved during pilot testing (60 standard cubic
feet per minute [scfm]), it is estimated that a duration of approximately 1.5 years will be

necessary to achieve the required removal efficiency.
34 Air Quality Impacts

Results of analysis performed both prior and subsequent to vapor treatment during pilot
testing indicated that activated carbon was effective in removing contaminants from the vapor
stream prior to exhaust discharge. Based upon estimated mass removal rates for full scale system
operation, vapor treatment will be required. Initially, it is estimated that VOCs will be extracted
at the rates indicated in Table 3-3. The total VOC production rate could be initially as high as
7.9 lbs/hr and therefore will require treatment. Mass removal rates have been utilized to estimate
the quantity of activated carbon necessary for treatment based upon a system operation duration
of 1.5 years. The estimated quantity of carbon based upon an assumed loading rate of 10% is
approximately 18,000 lbs. An air monitoring program will be developed as part of the
Monitoring and Maintenance Plan for the full scale system to ensure activated carbon treatment
of the discharge is effective in eliminating potential air quality impacts from operation of the
system. A copy of the application for a permit to construct a process, exhaust or ventilation

system is provided as Appendix C.
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Table 3-3

YOLATILE ORGANIC COMPOUND
ESTIMATED INITIAL EXTRACTED PRODUCTION RATES
STORONSKE COOPERAGE SITE

Vapor Estimated
Concentration* Production
Compound (mg/) Rate**(lbs/hr)
Tetrachloroethene 0.4026 1.96
1,1,1 Trichloroethane 0.0014 0.01
Trichloroethene 0.1704 0.83
1,2 Dichloroethane 0.0135 0.06
Xylenes 0.2386 1.16
Ethylbenzene 0.2147 1.04
Toluene 0.5363 2.61
Chlorobenzene 0.0471 0.23

*Based upon Pilot Test concentrations at extracted rate of 22 scfm.

** Assumes vapor concentration remains constant at total system flow rate of 1,300 scfm.
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Catalytic or thermal oxidation could also be utilized for vapor treatment. However, based
upon pilot testing, the expected total mass of VOCs to be extracted is 1,800 lbs and it is not

likely that thermal or catalytic methods of vapor treatment would be cost effective.

3.5 Condensate Treatment

Water collected in the vapor/water separator would require treatment prior to discharge
on-site. The water could also be transported off-site for disposal. It is anticipated that on-site
treatment utilizing two 55-gallon liquid phase carbon adsorption drums can be economically
utilized for this purpose. The drums would likely be effective for treatment without carbon
exchange for the 1.5-year duration of the project. Separated water requiring treatment is

anticipated to amount to approximately 150 to 500 gallons per month.
3.6  Testing Equipment

Vapor samples collected at the extraction wellheads and the carbon vapor treatment
system influent, midpoint and effluent sample taps were performed utilizing gas-tight syringes.
The samples were taken directly to a transportable GC on-site and analyzed for VOCs with site
specific clean-up goals and additional compounds.  These compounds consisted of
tetrachloroethene, trichloroethene, 1,1,1-trichloroethane, xylenes, ethylbenzene, toluene,
chlorobenzene, 1,2-dichloroethane, styrene and benzene. Qther equipment utilized during system
testing included a portable organic vapor monitor, flow measurement devices, vacuum and

pressure gages, a dissolved oxygen meter and a water level gauging probe.

Equipment utilized during the pilot test generally operated satisfactorily and generated the

necessary data for system performance evaluation.
3.7  Test Conditions and Procedures

The groundwater level conditions under which the pilot test was conducted were

inconsistent with groundwater elevation measurements obtained previously at the site. In general,
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groundwater elevations were approximately 3 feet lower than had been experienced during several

rounds of groundwater elevation measurements conducted at the site during the RI/FS.

The lower water table had the effect of exposing additional soil volume to the pilot vapor
extraction system which would tend to significantly increase the system effectiveness in removing
the total mass of VOCs from the unsaturated zone. This effect is the same as that achieved by
extracting groundwater and lowering groundwater levels during dual vapor extraction. Since the
saturated thickness at the location of pilot testing was approximately only 1.5 feet, this limited
observable effects of air sparging and rendered this portion of the test inconclusive at the test
location, as well as for the thicker saturated locations of the site further removed from the former

lagoon area.

Due to the low groundwater condition identified at the site, dual vapor extraction pilot
testing was conducted which exposed additional quantities of soil to vapor extraction by lowering
the water table the remaining 1.5 feet to bedrock. Results of dual vapor extraction system testing
indicated increased total mass VOC removal rates as a result of exposure of this additional

volume of contaminated soil to vacuum induced by the vapor extraction system.

33 Test Results

381 Vacuum Extraction Testing

The one day vacuum extraction test demonstrated the effectiveness of using vacuum
extraction to remediate the unsaturated zone. A total mass of 1.8 Ibs of VOCs was extracted
from a single well in less than 3 hours of operation. Subsurface vacuums were detected up to
12 feet from the extraction well. Regression analysis performed on the collected data indicated
that the calculated radius of influence is 15 feet for a 3 inch mercury (Hg) applied vacuum and

17 feet for a 6.5 inch Hg applied vacuum.
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3.8.2 Air Sparging Testing

Because the saturated overburden thickness was 1.5 feet, which is substantially less than
previous observations at the site, only limited air sparging data was able to be obtained. A
determination of the pressure required to overcome hydrostatic forces and provide the point at
which increasing pressure only marginally provides increases in air flow due to increasing
turbulence and air flow was made. For the aquifer conditions observed at the site, 3 pounds per
square inch gauge (psig) or six times the pressure needed to overcome hydrostatic forces was
determined to be the point of significantly diminishing returns. No discernable increases in VOC
concentrations or VOC extraction rates as a result of increasing air injection pressure were
identified. Since the saturated thickness affected by the injection well was less than 1 foot, the

cone of influence from sparging was likely only 1 to 2 feet in radius.

No significant increases in overall VOC removal during sparging as compared to vacuum
extraction alone were observed. This was likely because of the limited area impacted by the
injection well due to the low water table and the highest VOC soil concentrations identified in
the upper 6 feet of soil (above the saturated zone). Noticeable decreases in groundwater VOC
concentrations were observed, however, indicating that air sparging was effectively removing

VOCs from the saturated zone.

383 Dual Vacuum Extraction Testing

Based upon regression analysis of measured subsurface vacuum at three monitoring wells,
the calculated radius of influence during dual vacuum extraction (DVE) testing was 29 feet. The
possible reasons for the significant increase in area affected by DVE is that a thicker unsaturated

zone and a deeper well screen provide a larger area of influence.

In general, vapor concentrations during the DVE testing were lower than during either the
vapor extraction {VE) testing or the air sparging testing. This may have been due to decreasing
VOC soil concentrations in the area as a result of the previous tests or the additional exposed soil

has lower contaminant concentrations. Mass removal rates of VOCs during the dual vapor
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extraction testing were similar to those encountered during the VE testing.due to the higher flow
rate utilized during DVE testing. Increases in VOC concentrations were observed during the first
several hours after each of the two DVE start-ups providing evidence that the dewatering action

exposed new areas to vapor flow.
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4.0 PROPOSED SOIL VAPOR EXTRACTION AND TREATMENT SYSTEM

4.1 System Design Parameters

Vacuum extraction induces a negative pressure gradient within the soil matrix through
wells specifically designed for this purpose. As the vacuum gradient propagates through the
subsurface, liquid contaminants volatilize as the air and contaminant vapors migrate to the
extraction well, where they are drawn to the surface for treatment. The process enhances the
volatilization of VOCs in the soil matrix and desorbs contaminants from the soil matrix over

time. A soil vapor extraction and treatment system schematic is illustrated in Figure 4-1.

The effectiveness of the vacuum extraction process at recovering VOCs is controlled by

several factors including:

« Contaminant specific conditions, such as physical and chemical properties of the
VOCs (vapor pressure, Henry's law constant and solubility);

« Subsurface soil characteristics (porosity, moisture content and permeability); and

+ System operating parameters (well spacing and applied vacuum).

The equipment required for the implementation of a vacuum extraction system includes
extraction wells, vacuum unit, liquid/vapor separation and subsequent treatment, vapor treatment
unit, and system controls and instrumentation. The number of extraction wells required to attain
cleanup goals is controlled by subsurface conditions. Generally, as the porosity and permeability
of the subsurface soil decreases, the number of extraction wells required will increase. The
vacuum unit design is based upon air flow rates and associated vacuum levels required to achieve
the flow rates. Pilot testing conducted at the site established site specific conditions and
estimates of required system design parameters necessary to achieve cleanup goals at the site as

discussed below.
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4,2 Extraction Wells

The determination of the number of extraction wells required is based upon the area of
influence indicated by pilot testing measurements and the necessary duration to achieve cleanup
goals. The duration is based upon the number of pore volumes of air drawn through the soil and
increases in this volume are typically observed with closer well spacings. Based upon
observations during the pilot testing, the radius of influence was calculated to be 17 feet. With
assumptions of porosity (35%), an estimated 9,000 pore volumes necessary for required
contaminant reductions, an unsaturated overburden thickness of 18 feet and a flow rate of 65
scfm measured during pilot testing, a duration to achieve cleanup goals at the site can be

approximated at 1.5 years.

Based upon the areas of the site at which concentrations of total VOCs have been detected
at greater than 1 ppm, approximately 20 vapor extraction wells would be required at the site. A
soil vapor extraction and treatment system site plan is illustrated in Figure 4-2. Wells utilized
for extraction can be constructed of 2-inch diameter PVC, since little difference in flow per foot
of well screen was detected during pilot testing of 2-inch and 4-inch diameter extraction wells.
The wells will be approximately 12 feet in depth to prevent drawing groundwater into the system
and will have a screen length of 5 to 10 feet. Well screen lengths will be dependent upon
permeability of soil during construction of the soil borings. An extraction well construction

diagram is iltustrated in Figure 4-3.

4.3 Monitoring Wells

Installation of monitoring wells to measure vacuum influences within the soil and determine
vapor extraction system effectiveness on soil remediation will not be required. Monitoring can
be performed by isolating extraction wells from the system and determining vacuums resulting
from adjacent wells to monitor system influence effectiveness. In addition, it may be appropriate

after performing half of the estimated system operation duration to perform soil borings within
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the extraction well network to determine progress in achieving cleanup goals at the site, If
significant contamination is determined to be present after the system has been in operation for
a while, installation of additionalextraction wells resulting in a closer spacing may be appropriate.
Testing locations and times may be based upon total VOC extraction rates from the individual

wells.

4.4 Blowers

Based upon the pilot test, the size of the extraction system anticipated at the site consists
of approximately 20 extraction wells and a total flow rate of 1300 scfm. A minimum well
vacuum of 6.5 inches of mercury will be necessary to achieve the desired flow rates and an
additional vacuum of 3.5 inches Hg are likely to be required to account for friction loses in
system piping. The 1300 scfmm at 10 inches Hg can be achieved by a 75-horsepower, positive
displacement rotary lobe blower. To increase reliability and flexibility, use of two 40-hp blowers
is recommended to meet vacuum/flow rate requirements. The proposed blower/vapor treatment

facility plan is illustrated in Figure 4-4.
4,5  Piping

It is anticipated that schedule 40 PVC above ground piping can be utilized for all system
piping. Size of piping will be 2-inch diameter at the well heads, increasing in size to 6-inch
diameter at the main header entering the blowers through to ultimate discharge to atmosphere.
4.6  Vapor Treatment System

Based upon the results of the pilot test, a mass removal rate of 5 pounds per day per well
is expected. Since the estimated total number of wells for vapor extraction is 20, a conservative

initial estimate of the rate of total VOC extraction is 100 pounds per day. This is conservative

due to the pilot test being conducted at the location of the former lagoon known to have the
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highest concentrations of total VOCs present. The actual average concentration over the duration
of operation and for wells outside of the lagoon area is likely to be significantly less than this
value. The average total VOC concentrations in soil as detected in prior investigations at the site
was determined to be 50 mg/kg. Based upon an estimated total soil volume of 375,000 cubic feet
from which soil samples with elevated VOC concentrations were collected, the total mass of

VOCs in the soil is estimated to be approximately 1,800 Ibs.

Carbon adsorption of VOCs was determined to be very effective during pilot testing.
Based on an estimated inittal system extraction rate of 100 Ibs of VOCs per day and a carbon
loading rate of 10%, carbon utilization rates may be as high as 1000 pounds per day during initial
system operation. Based upon the estimated total mass of VOCs in the soil -of 1,800 lbs, total
carbon usage for vapor treatment during the duration of system operation is about 18,000 Ibs.
A conceptual design for the carbon adsorption system includes six 1000 1b vessels in three pairs.
Each patr would operate in series and the three primary carbon vessels would require carbon

replacement six times during the 1.5 year project duration.

4.7 Control System

System operation would be primarily controlled by manual methods. Valving
arrangements would be designed to allow isolation and adjustment of individual extraction wells
and isolation of equipment including blowers, water separator and carbon adsorption vessels. The
system will be designed with fail safe operation in the event of power failure, so that no damage

to equipment or discharge of untreated vapor would occur.

Sensors will be placed at appropriate locations to provide automatic shutdown of blowers
should elevated operational temperatures or pressures be detected. Inittally, monitoring of the
system will be performed daily to determine actual carbon utilization rates and identify any
potential operational problems. Approximately four weeks after start-up, an evaluation of system
performance will be made to determine if weekly system inspections are adequate or if system

modifications are required.
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4.8 Auxiliary Power

As indicated in Section 4.7, the extraction system will be designed to allow fail safe
operation. This is due to power outages being infrequent occurrences and they will have no long
term effects on system operation other than to potentially increase the duration that the system
will remain on-site equivalent to the period during which the system did not operate due to power
loss. Since including auxiliary power activation at times of power failure would contribute
significantly to the costs of the project while providing minimal operational benefits, including
auxiliary power as part of the vapor extraction system will not be included in the contract

documents,

4.9 Equipment Enclosure

Although equipment to be utilized at the site will be specified to be weather resistant,
including electrical housings, placement of the blowers and water separator in an enclosure will
provide additional noise abatement benefits as well as provide protection from temperature
extremes which may contribute to premature failure of mechanical equipment. The enciosure will
provide protection from precipitation, but it is not anticipated that it will be necessary to heat the
structure. due to heat generated in the blowers which will be transferred by way of the blower

exhaust to the water separator and subsequently to the carbon adsorption vessels.

Should a prolonged shutdown occur due to power failure during subfreezing temperatures,

thawing of the water separator may be required.

4.10 Sampling Taps

Sampling taps will be required on all extraction wells to determine the effectiveness of
individual extraction locations. Measurements will include total VOCs, flow rate and static
vacuums. Sampling taps will also be provided on the common header to the blower to determine
total system VOC extraction concentrations, flow rates and static vacuums. There will be three

sample taps provided on each pair of carbon adsorption vessels. One of these taps will be
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provided prior to the primary vessel, one tap between the primary and secondary vessel and one
tap wiil be located after the secondary vessel. These taps will be utilized to determine carbon

removal efficiencies and time for contaminant break through, and carbon replacement.

411 Monitoring Frequency

Monitoring of all sampling taps should be performed daily during the first four weeks of
system operation. This data will be useful in optimizing system effectiveness. Subsequent to
the above start-up period, monitoring should be performed weekly to identify changes in system
operating performance and determine adjustments that might be appropriate. Monitoring data will

be evaluated fo determine if adjustment is appropriate.
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50 SOIL EXCAVATION, STORAGE, REMOVAL, BACKFILL AND REGRADING

5.1 Definition of Limits of Excavation

Excavation limits have been identified based upon surface and subsurface samples from
previous investigations which exceeded cleanup goals at the site, and the supplemental predesign
soil sampling program which further defined the extent of contamination in known areas, as well
as provided analytical data in areas of suspected contamination. Figure 5-1 indicates the aerial
extent and depths of planned soil excavation based on previous and predesign investigations. In
some locations, such as R-12 and R-16, the supplemental soil sampling program confirmed that
the previously identified locations of contamination were confined to small areas less than 15 feet

in radius from the original sampling location which exceeded the cleanup goal.

At location R-11, one sample (R-11SE) collected as part of the supplemental sampling
program exceeded the cleanup goal for PCBs and lead, and the arca to be excavated was
extended in the south-east direction. End point sampling will be conducted after excavation of
the contaminated soil to confirm that the soil cleanup goals have been attained as discussed in

Section 5.5,

Locations R-5, R-13, R-17 and CB-17 had two of the three samples collected as part of
the supplemental sampling program exceed the cleanup goals for PCBs, lead or both. The
planned excavations in these areas were extended in the directions where the samples exceeding

the cleanup criteria were detected.

The depths to which excavation will be performed in these identified areas is based upon
the depth at which original and supplemental sampling results exceeded the cleanup criteria, the
mobility of the contaminants of concern, site operations, and the need to protect human health

and the environment.
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Locations R-11, R-12, R-13, R-16 and R-7 were all surface soil samples which exceeded
cleanup goals. Based upon operations at the site, the likely cause of the release of contaminants
in these areas is attributable to leakage of drums stored on the site. As a result, excavation of
soil to a depth of 6 inches, with 6 inched of backfill and an additional 6-inch soil cover and

vegetation was determined to provide adequate protection of human health and the environment.

Soil contamination at locations CB-5 and CB-17 were identified at lower depths as a
result of soil borings. Based upon the analytical resulis obtained in these areas, it was determined
to excavate area CB-5 with additional area R-5 to a depth of 2 feet and area CB-17 to a depth
of 3 feet.

The area of the former lagoon was identified as the primary source of contamination at
the site. The area adiacent to the building and extending outward approximately 100 feet will
be excavated to a depth of 4 feet. All excavated areas will be backfilled with an amount of clean
fill equal to the contaminated material excavated as indicated in Section 5.5, and an additional
6 inches of soil or other permeable material (such as crushed stone) will be placed on top of the

backfilled areas and remaining portions of the site.

5.2 Temporary On-Site Storage

Temporary on-site storage may be necessary to allow sampling of excavated soil to
determine disposal requirements. Contaminated soil may need to be placed into roll-off
containers or a lined area for staging. If staging is required, the temporary storage site will be
located in an area that has been identified as not having elevated levels of contaminants in the
soil and where it will not interfere with remediation of the site or disrupt of facility use to the
greatest degree possible. The location of temporary on-site storage area is illustrated in Figure
5-1. If several samples indicated that no hazardous waste transportation or disposal restrictions
are necessary, excavated material may be placed directly in vehicles for transportation to the

disposal facility.
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It should be noted that the preferred approach to securing approval from the disposal
facility for acceptance of the contaminated soil will be to provide existing data and obtain
additional samples for analysis prior to excavation if required by the disposal facility, so that

temporary on-site storage of excavated soil will not be necessary.
53 Decontamination Facilities

On-site decontamination will be necessary to prevent spread of contaminants off-site or
into additional on-site areas as a result of truck traffic or movement of excavation equipment

from one location to another.

The decontamination pad will consist of a 60-mil high density polyethylene (HDPE) lined
containment area which will be covered with 6 inches of sand and overlain by wood to support
trucks and excavation equipment during decontamination. The pad will be sloped to a sump
which will have a pump that will discharge wash water to drums or directly to carbon adsorption

canisters for treatment prior to on-site discharge.

A steam cleaner along with scrub brushes and appropriate cleaning solutions will be
utilized to ensure equipment is properly decontaminated prior to moving off-site or to other areas
of the site. Visual inspection will be utilized to determine that decontamination has been

undertaken properly.
54  Transportation and Disposal Requirements

Transportation of the contaminated soil will be regulated under New York State
Department of Transportation (NYSDOT) regulations. These regulations limit the weight of
vehicles/shipments and require precautions including information placards identifying the hazard
classification of the material being transported. The ultimate disposal location has restrictions
on waste entering the facility. These restrictions include contaminants such as PCBs that, when
in concentrations greater than 50 ppm, are banned from direct landfilling and must undergo

stabilization/fixation prior to landfilling or be incinerated. Due to the low concentrations and
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types of contaminants present at the Storonske Cooperage site, it is unlikely that contaminated
soil will require special handling and, depending upon characterization, may be classified as a

nonhazardous waste with less significant transportation and disposal requirements.

5.5 Confirmatory Sampling

In all areas to be excavated, it will be necessary to perform end-point sampling to ensure
that all contaminated soils associated with the location have been removed. Recommended
parameters for analysis of end-point samples will be limited to PCBs and total lead based upon
nonvolatile contaminants present in the on-site soil. It is recommended that field immuno assay
techniques for PCBs with detection limits of 0.4 to 4 ppm, be performed at a minimum of three
locations in the bottom of the excavation. If the field screening confirms that PCB contamination
has been removed, it is recommended that samples be collected for laboratory analysis for lead
and one sample from the highest concentration field screening location be analyzed for PCBs.
These samples should be sent to a New York State Department of Health Environmental

Laboratory Approval Program (ELAP) certified laboratory for analysis.

In locations where excavations will be performed to a depth greater than 6 inches, a
minimum of four side wall field immuno assay PCB samples and will be obtained to ensure that
the appropriate aerial extent of excavation has been performed. Should these samples confirm
that appropriate excavation limits have been achieved, it is recommended that total lead samples
be collected from the same locations as where the screening samples were collected and a PCB
sample be collected from the side wall location with the highest field screen concentration.
These samples should be sent to an ELAP certified laboratory to confirm the results of the field

screening.

If the end-point and/or side wall samples indicate PCB levels greater than the cleanup
criteria, additional soil excavation and end-point/side wall screening/confirmatory sample analysis
will be conducted until the soil cleanup criteria is achieved. Should excavation to depths greater

than 4 feet be required based upon results of confirmatory sampling, a concentration of 10 ppm
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will be utilized as the screening criteria because the depth of clean fill will provide an effective

barrier to PCB dermal exposure and therefore be adequately protective of human health.

546  Backfill Requirements

Excavations resulting from the removal of contaminated soil from the site will be
backfilled with clean fill to the original grade. Fill will consist of clean material that has been
tested for Target Compound List (TCL) +30 parameters to ensure that it is free of contaminants
prior to placement at the site. The material will consist of a bank run sand or gravel which will

not be of a low permeability such that precipitation infiltration would be inhibited.

Once the backfill has been placed, minor regrading will be performed at the site in
preparation for the final cover of 6 inches of soil or other suitable material (such as crushed

stone) to be placed at the site as discussed in Sections 5.7 and 5.8.

5.7  Site Regrading

Site regrading will be necessary at the Storonske Cooperage site to provide suitable slopes
for proper drainage and erosion control. A proposed site regrading and revegetation plan is
illustrated in Figure 5-2. Although much of the area of the site is relatively flat, the most
significantly contaminated area of the former lagoon has several short and steep slopes which
may cause erosion of the final cover if not modified. Regrading may also be appropriate to

minimize storm water from discharging off-site.
5.8  Placement of an Additional Six Inches of Clean Soil

The entire site, exclusive of the facility building, will be covered with 6 inches of clean
soil or other suitable material. This cover will prevent contact with any potentially contaminated

surface soil which has not been removed as part of excavation planned at the site. In areas of

the site which are currently utilized to route vehicle traffic, and for parking and other vehicle
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traffic and equipment storage, placement of 6 inches of crushed stone, gravel or asphalt may be
performed to prevent vehicle traffic from eroding these areas. All soil or other suitable material
will be tested for TCL +30 parameters to ensure no contamination is present prior to
transportation to the site. Portions of the site which are currently vegetated will have soil placed

which is suitable for the establishment of a vegetative cover. These areas are illustrated in

Figure 5-2.
59 Revegetation

Areas of the site which will not be utilized for vehicle traffic will be seeded with a grass
mixture to allow the establishment of grass cover. Maintenance of the cover will be necessary
to ensure that grass is established at the site and growth kept low to allow inspection and
identification of burrowing animals, as well as prevention of growth which may cause a
compromising of the protective cover. A quick growth/annual seed mixture to prevent erosion

and a perennial seed will be utilized to establish the vegetation cover.
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6.0 ESTIMATION OF CONSTRUCTION COSTS

Table 6-1 provides capital and O&M costs for the planned 1.5-year operation of both the
vapor extraction and dual vapor extraction systems based on the data generated as a result of the
pilot test. As indicated on the table, dual vapor extraction is significantly more costly ($751,000)
than standard vapor extraction ($487,000). Since dual vapor extraction exposes only limited
additional soil to the vacuum extraction process, the additional exposed soil has been identified
to be less contaminated than the soil above, and the process would create treatment and disposal

problems for the extracted groundwater, the DVE system is not recommended.

Table 6-2 provides estimated costs for soil excavation/disposal, backfill, regrading and
revegetation, As indicated on the table, this portion of site remediation is expected to cost
approximately $421,000. Therefore, the total estimated cost for remediation of the Storonske

Cooperage site, including vapor extraction is $908,000.
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Table 6-1

ESTIMATED COST FOR YAPOR EXTRACTION
STORONSKE COOPERAGE SITE

VE System DVE System

CAPITAL COST

Well Installation 20 wells, 15 ft deep $30,000 53 wells, 20 ft deep $86,000
Vacuum Extraction 75 HP $35,000 100 HP $45,000
Blower

Carbon, vapor phase 18,600 lbs $56,000 18,600 lbs $56,000
Carbon, liquid phase 2,000 lbs $6,000
Uttlity Installation $28,000 $30,000
Shed and Foundation $35,000 $35,000
Construction

Piping and System $33,000 $52.,000
Installation

TOTAL CAPITAL $217,000 $310,000
COST

OPERATING COST

Labor, per month $6,000 $11,000
Materials and Expenses $500 $1,000

Analytical and $4,500 $7,000
Laboratory

Utilities $£4.000 $5.500
OPERATING COST 315,000 $24,500

PER MONTH

TOTAL 18 months $270,000 18 months $441,000
OPERATING COST

TOTAL COST $487,000 $751,000
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Table 6-2

ESTIMATED COST FOR EXCAVATION AND COVER
STORONSKE COOPERAGE SITE

Item Quantity

Excavation and Disposal

Excavate contaminated material 2,400
Additional soil cuttings contained in drums 50

Transport to Seneca Meadows Landfill 2,450
disposal facility in Waterloo, NY (soil)

Disposal at off-site facility 2,400
(nonhazardous soil)

Backfill, Cover Matertal and Installation

Purchase/haul/place backfill material 2,400
(bank run)

Purchase/haul/place 6 inches topsoil 2,500
Seed, fertilizer and mulch 15,000

Qther Costs

Safety program -
Dust control -
Runoff control —
Equipment decontamination -—-
Mobilization/demobilization ---
Contingency Allowance {25%

TOTAL COST

A1200\A0208404(R02) 6-3

Units

ey
Cy

cy

cy

cy

cy

lump sum
lump sum
fump sum
lump sum

lump sum

Unit Cost Total Cost
$14 $33,600
$20 $1,000
$25 $61,250
$50 $120,000
$12 $28,800
$18 $45,000
$1 $15,000
$8,000 $8,000
$5,000 $5,000
$5,000 $5,000
$4,000 $4,000
$10,000 $10,000
$84.000
$421,000
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TABLE A-11
STORONSKE COOPERAGE SITE
PRE-DESIGN INVESTIGATION
SOIL SAMPLING
LEAD RESULTS

DATE OF DILUTION LEAD
SAMPLE 1D COLLECTION | % SOLIDS FACTOR {mg/kg)
01D&B 4/19/93 82.4 1 13.60
02D&B 4/19/93 78.2 1 27.90
CB-17N 4/20193 88.5 1 41.20
CB-17SE 4/20/93 77.3 1 48.80
CB-17SW 4/20/93 91.2 1 31.00
CB-23N 4/19/93 86.2 1 30.20
CB-23SE 4/19/93 86.4 1 183.00
CB-23swW 4719793 92.9 1 25.50
CB-5N 4/19/93 85.7 1 31.70
CB-58E 4/19/93 73 1 66.00
R-1SE 419793 90.5 1 57.30
R-1SW 4/19/93 89 1 20.10
R-5N 4/19/93 78.1 1 25.40
R-5SE 4119793 86.9 1
R-58W 4/19/93 74.8 1
R-11N 4/20/93 96.4 1
R-11SE 4120193 90.1 1
R-115W 4120193 93.7 1
R-12N 4120193 85.8 1
R-12SE 4/20/93 91.4 1
R-12SW 4/20/93 89.8 1
R-13N 4/20/93 91 1
R-13SE 4/20/93 92.4 1
R-135W 4/20/93 92.3 1
R-16N 4/20/93 90.4 1
R-16SE 4/20/93 91.3 1
R-165W 4/20/93 891.9 1
R-17N 4/20/23 g7.2 1
R-17SE 4/20/93 85.5 1
R-17SW 4/20/93 82.1 1

NOTE: Clean-up goal for Total Lead is 200 mg/kg.

Result exceeds clean-up goal
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EXECUTIVE SUMMARY

Terra Vac was contracted to perform a vacuum extraction/air sparging pilot test at the
Storonske Cooperage, a former drum recycling facility in Schodack, New York. Field work
began on October 27, 1993, with the installation of an injection well, an extraction well, and
two monitoring wells. The pilot test equipment, consisting of an extraction blower, an
injection blower, a water/vapor separator, and two carbon canisters, was mobilized to the site
on October 29; and testing began on November 2.

The testing was planned to consist of one day of vacuum extraction testing and four days
of air sparging testing. However, because of very low water levels in the test area limiting
the effectiveness of air sparging, the air sparging testing was shortened to two days, and one
day of Dual Vacuum Extraction testing was added.

The testing showed that vacuum extraction is a viable means of removing volatile organic
compounds (VOCGs) from the unsaturated soils. The air sparging testing indicated that the
low water table prevented air sparging from being effective, though it was successful at lower
groundwater concentrations in the area of the test. The Dual Vacuum Extraction testing
showed that entrainment extraction is an effective method of dewatering the overburden and
removing residual VOCs.

Based on the results of this testing, Terra Vac recommends the installation of a Dual
Vacuum Extraction system at this site. The system would include 53 wells, one or two
extraction blowers, and activated carbon for vapor treatment.

Storonske Cooperage - 42-0075
Pilot Test Report - February 1, 1994 Page 1
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1.0 INTRODUCTION

Storonske Cooperage is a former drum recycling facility undergoing environmental
investigation by the New York State Department of Environmental Conservation (NYDEC).
The nature and extent of soil contamination at the site has been characterized during
previous investigations. The subsurface soils have been contaminated with volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), metals, and PCBs. The
pilot test addressed the feasibility of removing VOCs and some SVOCs from the soils and
groundwater by using an air sparging/vacuum extraction system. Primary volatile
contaminants of concern include xylenes, styrene, ethylbenzene, toluene, chlorobenzene,
1,1,1-trichloroethane (TCA), trichloroethene (TCE), and tetrachloroethene (PCE).

The primary objective of the SpargeVac™ pilot study was to determine the site-specific
design parameters for the most-effective full scale system design and implementation.
Specific objectives were to:

* Determine the number and location of extraction wells and their expected radius
of influence;

* Determine the number and location of injection or inlet wells;

* Determine the equipment requirements, including blower size and vapor

treatment;

Determine the aquifer parameters and means of enhancing remediation

effectiveness; and,

* Determine the likely mass removal rates and estimated length of system
operations.

The work conducted for this pilot test was the design, installation and operation of an air
sparging/vapor extraction pilot-scale system at the former Storonske Cooperage facility in
Schodack, New York. The pilot-scale system was installed near the former lagoon area, the
suspected source area of the contamination.

All work was conducted in accordance with the Workplan, Health and Safety Plan (HASP),
and the Quality Assurance Project Plan (QAPP) submitted previously by Terra Vac.

Storonske Cooperage - 42-0075
Pilot Test Report - February 1, 1994 Page 2
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2.0 BACKGROUND
2.1  SITE CHARACTERISTICS

The Storonske Cooperage site is a 5-acre parcel of land located in the Town of Schodack,
Rensselaer County, New York. The site is located on the north side of Kraft Road,
immediately east of the intersection of Kraft Road with U.S. Routes 9 and 20 (see
Figure 1).

The facility was purchased by N. Storonske Cooperage, Inc. in 1973, and used for the
cleaning and reconditioning of 55-gallon drums. The facility is no longer in use.

Soils at the site generally consist of approximately 20 feet of glacial till overlying bedrock.
The glacial till has been described as mostly sandy silt, with gravels and some clay stringers.
Grain size distribution tests performed by Malcom Pirnie indicate a preponderance of
gravels and sands.

The depth to groundwater was reported to range from 16.5 feet in the former lagoon area
to 13 feet at the eastern site boundary. Groundwater flow was reported to the east.

22  SITE CONTAMINATION

The Storonske Cooperage site was reported as a possible source of contamination as early
as 1979, by the Rensselaer County Department of Health. In 1980 it was reported that soil
samples collected at the site showed elevated levels of benzene and xylene.

In March 1984 the NYDEC conducted a facility inspection, and found the sludge in the
former wastewater lagoon to exceed toxicity limits for lead. Since 1984, six additional
studies were conducted prior to this pilot study.

Soils at the site were found to be contaminated with various volatile and semi-volatile
organic compounds, metals, and PCBs as reported by Malcom Pirnie, Inc. in their Focused
Remedial Investigation and Feasibility Study Report dated April 1990. The most contaminated
soils appeared to be confined to the area of the former lagoon and eastward to the site’s
eastern boundary. Other contaminated areas included drum unloading and storage areas.

The depth of contaminated soil was determined to vary with respect to on-site location and
type of contaminant. In general, highest concentrations of total VOCs were detected in the
former lagoon area at depths from 0.5 to 10 feet. The VOCs extend generally eastward
from the lagoon and were detected at depths extending to 10-16 feet at the eastern property
boundary with total VOC concentrations greater than 2 ppm. The highest concentration of

Storonske Cooperage - 42-0075
Pilot Test Report - February 1, 1994 Page 3
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total VOCs at this eastern boundary location was 85.5 ppm at a depth of 4-10 feet.
Significant contamination was not detected at depths greater than 10-16 feet.

The latest round of groundwater sampling prior to this pilot study were conducted in April
of 1992. This sampling indicated the following VOCs and highest concentrations: TCE (19
mg/1), benzene (7 mg/l), chlorobenzene (8 mg/l), DCA (30 mg/l), PCE (10 mg/1), TCA (15
mg/1), and xylenes (63 mg/l).

3.0 PROCESS DESCRIPTION
3.1 VACUUM EXTRACTION

Vacuum extraction induces a negative pressure gradient within the soil matrix through a
nearby extraction well. As the vacuum gradient propagates through the subsurface, liquid
contaminants vaporize as air and contaminant vapors migrate to the extraction well, where
they are drawn to the surface for treatment. The process enhances the volatilization of
VOCs in the soil matrix, and desorbs contaminants from the soil matrix over time.

The effectiveness of the vacuum extraction process at recovering VOCs is controlled by
several factors. Contaminant-specific conditions, such as the physical and chemical
properties of the VOCs (vapor pressure, Henry's Law Constant and solubility), the
subsurface characteristics (porosity, moisture content and permeability), in addition to such
system operating parameters as well spacing and applied vacuum, make each site unique and
the application of the process site-specific.

The equipment required for the implementation of a vacuum extraction system includes
horizontal or vertical extraction wells, a vacuum unit, a liquid/vapor separator, a vapor
treatment system and system controls and instrumentation. The number of extraction welis
is controlled by subsurface conditions. As the porosity and permeability of the subsurface
decreases, the number of extraction wells will generally increase. The vacuum unit design
is dictated by the air flow rates and vacuum levels required. A variety of units are available
for use, ranging from low vacuum, single stage centrifugal blowers to high vacuum rotary
vane or positive displacement blowers. Vapor can be discharged to atmosphere or treated
by either adsorption of extracted vapors onto activated carbon, catalytic oxidation or thermal
incineration. Selection of a vapor treatment system will depend upon regulatory agency
requirements and vapor phase VOC extraction rates.

3.2 SPARGEVAC™
SpargeVac™ is Terra Vac’s trade name for its remedial technology using injection of air into

the saturated zone to remove volatile compounds. SpargeVac™ (also referred to as air

Storonske Cooperage - 42-0075
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sparging or sparging) removes VOCs from saturated soils by introducing contaminant-free
air into the saturated zone through specially designed injection wells. As the air leaves the
well and moves outward and upward through the aquifer, it creates three zones, as shown
in Figure 3.

The innermost zone, known as the pore-water displacement zone, extends radially from the
well approximately 1/3 of the depth of the injection well below the water table. In the pore-
water displacement zone, almost all of the water in the soil pore spaces has been displaced
by air. The VOCs partition from the dissolved phase to the vapor phase, and are
transported to the unsaturated zone and then to the vapor extraction system by the
movement of air upwards. Some volatization of residual VOCs also occurs. Significant
mounding of the water table can be seen in this zone.

The next zone outward from the injection well is known as the micro-channel airflow zone.
This zone extends from the end of the pore-water displacement zone radially outward to one
to two times the depth of the sparging point beneath the water table. In this zone, the air
travels along micro-fracture paths, displacing much less water than in the pore-water
displacement zone. Again, the primary removal mechanism is the partitioning of the VOCs
from the dissolved phase to the vapor phase, followed by mass transfer of the vapors
upwards. Groundwater mounding in this zone is insignificant; however, this zone can be
detected by measuring air flow through monitoring points.

The final zone is the dissolved oxygen zone, extending from the micro-channel air zone
outward beyond three times the depth of the sparging point below the static water table.
No air flow occurs in this zone; however, elevated levels of dissolved oxygen can be
detected. The dissolved oxygen spreads from the micro-channel air flow through diffusion,
due to the concentration gradient of dissclved oxygen produced by the sparging air flow.
No significant mass transfer mechanisms exist in this zone; however, the increased dissolved
oxygen levels may enhance the biodegradation of petroleum-based compounds.

The groundwater sparging process in the micro-channel airflow zone relies on the natural
equilibrium which occurs between contaminants within the saturated zonme and the
contaminant-free air passed through it. The vapor/dissolved phase equilibrium
concentrations are based on Henry’s Law constants (H,) for the contaminants of concern.
Generally, contaminants with higher H, values will partition to the vapor phase at a faster
rate than those with lower values.

In addition, the equilibrium between the adsorbed and dissolved phase contaminants must
be considered. This equilibrium is expressed by the octanol-water partition coefficient (K.,.).
Typically, the lower the value, the higher the tendency of the contaminant to dissolve. For
purposes of air sparging, contaminants with high K, values, which tend to adsorb within the

Storonske Cooperage - 42-0075
Pilot Test Report - February 1, 1994 Page 5



TERRA VAC

FINAL

soil matrix, will be remediated at a faster rate by sparging than by conventional pump and
treat methods.

Most of the contaminants of concern (all except Arochlor 1242 and lead) at this site are
readily recovered by the sparging process. The ability of the sparging process to treat
contaminated groundwater and soils in sifu reduces the costs and concerns regarding
liquid-phase treatment and the disposal of treated groundwater.

33 DUAL VACUUM EXTRACTION

Dual Vacuum Extraction (DVE) is a synergistic combination of vacuum extraction and
groundwater extraction, removing both vapors and water from the same well. Groundwater
is extracted to lower the water table, thus exposing the contaminated saturated soil to vapor
flow. Since vapor mass transport is considered 40 times as effective as water transport at
removing contaminants from soil, exposing the saturated zone to air flow greatly speeds the
remediation.

The vacuum applied to the soil via the extraction well not only extracts vapors, but also
increases the well pumping capacity, drawdown, and capture zone. By increasing the well
production, the remediation timeframe is again reduced.

Once the saturated soils are clean, the source of continuing contamination of the
groundwater is removed, and the groundwater quickly cleans up.

In Terra Vac’s Entrainment Extraction process, (a refinement of DVE), the water is
extracted by entrainment in the vapor stream. A specially-designed entrainment tube is
inserted down the well into the water. A vacuum is applied to the tube. The velocity of the
air moving from the well into the entrainment tube causes water to be drawn up with the
air. The vapor/water mixture is drawn into a separator tank, where the water is removed

-from the air stream. Both the vapors and water are then sent to separate appropriate
treatment methods. A process flow diagram is provided as Figure 4.

4.0 FIELD ACTIVITIES
41  WELL INSTALLATION

Parratt-Wolfe Drillers, of Syracuse, New York, were contracted by Terra Vac to install one
injection well, one extraction well, and two monitoring wells. Drilling was conducted on
October 27 and 28, 1993. Under the supervision of a Terra Vac geologist, three borings
were advanced in the vicinity of existing well MW-1S using an 8.5-inch outside diameter
hollow stem auger. Well locations are shown on Figure 2.

Storonske Cooperage - 42-0075
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Soil samples were taken continuously from the first boring (TVE-1/TVI-1) using a 2-inch
diameter driven split-spoon. Soil descriptions were logged using the split spoon samples.
The samples were screened for the presence of VOCs using an organic vapor monitor
(OVM). Groundwater was encountered deeper than expected, at approximately 18 feet
below grade.

This first boring was advanced to 20 feet 3 inches, and completed as an injection/extraction
well nest. The injection well was completed to a depth of 19 feet 6 inches, using 6" of 0.020
inch slot screen and 20 feet of 2" diameter PVC riser. The extraction well was completed
to a depth of 11 feet six inches, using 5 feet of screen and 10 feet of 2" PVC riser. Both
screens were seated in Morie #1 (10-20 mesh) sand, with six feet of hydrated bentonite
chips between the screens, and one foot of hydrated bentonite chips above the upper screen.
The upper three feet was sealed with a Portland Cement-bentonite mixture.

The other two borings (TVM-1 and TVM-2) were advanced to depths of 19 feet 3 inches
and 19 feet 9 inches, respectively. At these depths augur refusal occurred, mdlcatmg
bedrock. No soil samples were collected during drilling.

TVM-1 and TVM-2 were completed as monitoring wells, using 10 feet of 4-inch diameter,
0.020 slot PVC screen and 10 feet of 4-inch diameter PVC riser in each. Each screen was
rested in Morie #1 (10-20 mesh) sand, and capped with one foot of hydrated bentonite
chips. The wells were then finished with a black-iron riser cap set in a Portland Cement-
bentonite mixture.

Not enough water was found in TVM-1 to allow development. Two gallons of water was
bailed from TVM-2 for partial development.

Detailed lithological descriptions and well construction details can be found in Appendix A.
42  PILOT TESTING
4.2.1 Pilot System Installation

On October 29, 1993, a vacuum extraction/air sparging system was mobilized to the site.
The system consisted of a 10 horsepower, positive-displacement air injection blower, a 10
horsepower, positive-displacement extraction blower, a 75-gallon vapor/water separator, and
two 200 pound activated carbon canisters. A diesel generator was used for electrical power.
A process flow diagram for the extraction system is provided in Figure 4.

In addition, a Terra Vac van equipped with a gas chromatograph (GC) and two flame
ionization detectors (FID) was brought to the site.

Storonske Cooperage - 42-0075
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5.2.4 Vapor Treatment System Efficiency

No VOCs were detected in the outlet of the primary or secondary carbon throughout the
test. Analytical results of vapor samples from the carbon treatment system are presented
in Table 4. '

5.3 AIR SPARGING TESTING
5.3.1 Injection Pressures and Flow Rates

Injection pressures were varied from 2 pounds per square inch gauge (psig) to 6 psig. The
resulting injection flow rates ranged from 38.8 SCFM to 59.4 SCFM. These are presented
as Table 5. Higher pressures were not used due to the small saturated thickness of
approximately one foot.

53.2 Cone-of-Influence Airflow Measurements

No airfiow in the saturated zone was measured in any of the monitoring wells, at any depth,
during the duration of the test, due to the small saturated thickness encountered at the time
of the test.

533 Dissolved Oxygen Measurements

Dissolved oxygen measurements were taken from each of the monitoring wells seven times
over the course of the air sparging testing. These readings ranged from 0 mg/L to 8 mg/L,
and are provided as Table 6. The measurements taken on the afternoon of November 3,
1993, are suspect, as the meter was operating erratically during that time. The meter was
subsequently recalibrated and groomed for measurements taken on November 4.
Dissolved oxygen measurements taken on November 4 ranged from 1.1 mg/L, in MW-18S at
the beginning of the day’s testing, to 5.7 mg/L. in TVM-1, also taken at the beginning of the
testing. MW-1S showed a noticeable increase in dissolved oxygen during testing on the 4th;
while TMW-1 and TMW-2 stayed relatively constant or increased slightly.

5.3.4 Water Table Mounding

During the air sparging test, water levels in the monitoring wells were routinely measured.
This data is presented in Table 7. The water levels in the wells dropped by up to 1.5 feet
during the morning of the 3rd; recovering to near their original levels by the end of the day.
On the second day of sparging testing, the water levels in TVM-1 and TVM-2 fluctuated by
less than 0.06 feet; while the level in MW-1S (furthest from the injection well) increased by
0.4 feet. (Note that the recorded depths to water are measured from the top of each

Storonske Cooperage - 42-0075
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individual well casing, and are intended to measure relative changes in each well only. The
Terra Vac-installed wells were not surveyed for absolute elevations.)

53.5 Extracted Vapor Concentrations

Extracted vapor concentrations during the air sparging portion of the testing ranged from
a total VOC concentration of 1.05 mg/L to a high of 11.04 mg/L.. For most of the test, the
total VOC concentration stayed between 1.4 mg/L and 1.6 mg/L. The primary compounds
removed were toluene, PCE, ethylbenzene, and xylenes. Benzene was only detected in three
of the 29 samples, these three being in conjunction with the extremely high total VOC peak
noted during mid-day on November 3. Styrene, chlorobenzene, TCE, and 1,2-DCA were
generally less than 0.1 mg/L each. The vapor analysis resuits are detailed on Table 8.

Extraction rates generally ranged from 0.08 to 0.1 pounds per hour during the extraction
test. (Note, however, that extraction flow rates were significantly less than during the
previous vapor extraction testing). A total of 2.72 pounds of VOCs were extracted during
the two days of air sparging testing.

5.3.6 Groundwater Concentrations

Groundwater VOC concentrations measured before and during the air sparging test are
presented in Table 1. VOC concentrations in wells TMW-1 and TMW-2 decreased by
approximately 60% over the two days of testing. VOC concentrations in MW-1S showed
an initial increase, followed by a decrease back to the original levels.

5.3.7 Vapor Treatment System Efficiency

No VOCs were detected in the outlet of the primary or secondary carbon throughout the
test. Analytical results of vapor samples from the carbon treatment system are presented
in Table 4.

5.4 DUAL VACUUM EXTRACTION TESTING
5.4.1 Extraction Flow Rates and Applied Vacuums

During the Dual Vacuum Extraction portion of the test, the vacuum applied to TVM-2 was
initially set at 58.5 inches of water vacuum, then allowed to stabilize to 45.5 inches of water
vacuum. The vacuum was again allowed to develop after the system re-start following the
unintentional shut-down of the diesel generator. This data is presented in tabular format
in Table 9. Flow was initially 66 SCFM, and developed to 74 SCFM as the area was
dewatered. It took approximately one hour initially for steady-state conditions to develop;

Storonske Cooperage - 42-0075
Pilot Test Report - February 1, 1994 Page 13



TERRA VAC

FINAL

following the system restart, steady-state conditions were obtained in approximately one-half
hour.

Overall, for similar applied vacuums, a greater flow rate was achieved during the DVE
testing compared to the initial VE testing. For instance, during the initial VE testing, an
applied vacuum of 78 inches of water achieved a flow rate of only 65 SCFM, while during
the DVE test a vacuum of 45.5 inches of water obtained a flow rate of 74 SCFM.

54.2 Induced Vacuums in Monitoring Wells

The induced vacuum in each of the wells surrounding TVM-2 was monitored every thirty
minutes during the DVE test. This data is also presented in Table 9. Induced vacuums
ranged from 0.4 inches of water vacuum in MW-18 (18.5 feet from TVM-2) to 0.54 inches
of water vacuum in TVE-1 (eight feet from TVM-2). Induced vacuums dropped off only
slightly with increasing distance from the extraction well. In addition, induced vacuums
increased during the initial development period, as the area was dewatered.

In general, the induced vacuums during the DVE test were higher than those noted during
the initial vacuum influence testing, for similarly spaced wells. For instance, during the
initial VE testing, with a vacuum of 65 inches of water applied to TVE-1, a vacuum of 0.24
inches of water was recorded at TVM-2. During the DVE testing, with a vacuum of only
43.5 inches of water applied to TVM-2, a vacuum of 0.54 was recorded at TVE-1.

5.4.3 Water Table Drawdown and Water Extraction Rate

Because of the entrainment process used to extract groundwater from the well, direct
measurements of water flow were not possible. The water extraction rate was calculated by
determining the total amount of water extracted by observation of water level in the
water/vapor separator, and dividing by the run time.

At the end of the DVE test, the water/vapor separator was approximately 1/4 full. This
equates to roughly 70 gallons of water. Since the DVE test ran for 5.5 hours, this gives a
pumping rate of 12.7 gallons per hour, or 0.2 gallons per minute. At this pumping rate, the
extraction well was kept de-watered.

Water table drawdowns measured in the surrounding monitoring wells are presented in
Table 11. MW-1S and TMW-1 (located eighteen feet and ten feet from TMW-2,
respectively) showed slight increases in water level. TVI-1, located eight feet from TMW-2,
showed a decrease of approximately 0.12 feet,
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5.4.4 Extracted Vapor Concentrations

Vapor concentrations in the extracted vapor stream during the vacuum extraction testing
ranged from 0.18 mg/L to 0.81 mg/L. The primary compounds detected were PCE
(maximum concentration of 0.26 mg/L), toluene (maximum concentration of 0.17 mg/L),
ethylbenzene (maximum concentration of 0.12 mg/L) and xylenes (maximum combined
concentration of 0.15 mg/L.). Benzene was only detected once, during the first sample of
the day. A detailed tabulation of analytical results is presented in Table 10.

In general, VOC concentrations increased during the first few hours of operation, as the
area was dewatered. Following the system shut-down, concentrations dropped off sharply,
then again increased as the area was de-watered. Towards the end of the day,
concentrations began slowly decreasing, as is typical for VE systems.

Overall, a total of 0.91 pounds of VOCs were removed during the five and one-half hour
test, corresponding to an extraction rate of 3.97 pounds per day.

5.4.5 Vapor Treatment System Efficiency

No VOCs were detected in the outlet of the primary or secondary carbon throughout the
test. Analytical results of vapor samples from the carbon treatment system are presented
in Table 4.

6.0 EVALUATIONS

The VE testing demonstrated the effectiveness of using vapor extraction to remove VOCs
from the unsaturated zone at the site. The air sparging testing showed that, although VOCs
can be removed from the saturated zone using air sparging, the thin saturated thickness will
limit the overall effectiveness of the technology due to the large number of air injection
points needed. The DVE testing, although limited in scope, demonstrated the effectiveness
of using the DVE process to dewater the saturated zone and extract VOCs.

6.1 VACUUM EXTRACTION TESTING

The one-day vacuum extraction test demonstrated the effectiveness of using vacuum
extraction to remediate the unsaturated zone, by removing 1.8 pounds of VOCs from a
single well in less than eight hours of operations. Subsurface vacuums were detected up to
twelve feet from the extraction well.
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6.1.1 Radius of Infliuence

Figure 5 graphically displays the measured subsurface vacuums at the three monitoring wells
for three different applied vacuums. A significant vacuum was measured at twelve feet
from the extraction well, from the monitoring well furthest from the extraction well.

Theoretically, the subsurface vacuum should decrease logarithmically with increasing
distance from the extraction well. Regression analysis was performed on this data, using the
log of the vacuum. The results are presented in Figure 6, for a 3-inches of mercury ("Hg)
applied vacuum, and in Figure 7 for a 6.5"Hg applied vacuum. Using 0.01 inches of water
as the arbitrary cut-off point, the calculated radius of influence is 15 feet for a 3"Hg applied
vacuum, and 17 feet for a 6.5" applied vacuum. This correlates with empirical data gathered
at similar sites.

The measured induced vacuums are indicative of a low permeability soil type. This
correlates with the clayey soils noted during the drilling of TVI-1/TVE-1. Previous
investigations reported grain size analyses indicating that the soils were composed of silty
sands. This classification is not supported by the findings during this pilot test.

6.1.2 Vacuum/Flow Relationship

Regression analysis performed on the flow obtained from each magnitude of induced
vacuum indicates a linear relationship between vacuum and flow. This is presented
graphically in Figure 8. Although the range of vacuums used during the pilot test provided
a linear relationship with the resulting flow, it can be expected that at some point,
turbulence will develop, resulting in proportionally less flow for increasing vacuum.
However, for moderate levels of vacuum, an increase in vacuum will result in a
corresponding increase in flow.

6.1.3 Vapor Extraction Rates

Figure 9 shows the VOC extraction rates as a function of run time. Also displayed are the
applied vacuum levels as a function of run time. This graph shows how increasing the
vacuum each time increased the extraction rates. Therefore, by applying a greater vacuum,
and obtaining a greater flow rate, the remediation time can be reduced.

6.2 AIR SPARGING TESTING
The saturated overburden thickness was only 1.5 feet, which was smaller than expected.

Because of this thin saturated thickness, only limited air sparging data was able to be
obtained. _
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6.2.1 Pressure/Flow Relationship

With one foot of water covering the injection screen, the calculated minimum injection
pressure to overcome the hydrostatic forces is 1/2 psig. The sparging test was run with
injection pressures ranging from 2 to 6 psig.

Figure 14 presents a graph of injection air flow versus injection pressure, with a best-fit
curve added. At a certain pressure, further increases in pressure provide only marginal
increases in air flow, due to increasing turbulence and friction losses. For the aquifer
conditions found at the site, this point appears to be approximately 3 psig, or six times the
pressure needed to overcome the hydrostatic pressure.

No discernable increases in VOC concentrations or VOC extraction rates as a result of
increasing injection pressure were noted.

6.2.2 Cone-of-Influence

No measurable bubble flow was encountered in any monitoring well. The cone-of-influence
for the aquifer conditions present at the site, with a saturated thickness of 1 foot, is
therefore less than 4 feet. This correlates with published reports and prior experience,
which suggest that the measurable airflow typically extends out one to two times the
thickness of the saturated zone. For the 1-foot saturated zone encountered, this would
equate to an expected measurable cone of influence of one to two feet in radius.

The dissolved oxygen measurements indicate that the sparging may have increased dissolved
oxygen levels up to 12 feet from the sparging well. Increased dissolved oxygen levels can
assist in the bioremediation of petroleum-based hydrocarbons. However, because of the
high concentrations of chlorinated compounds, biodegradation of the petroleum compounds
may not be occurring.

6.2.3 Effectiveness of Air Sparging

No significant increases in overall VOC removal during sparging as compared to vacuum
extraction alone were noted. This is likely due to (a) the limited area impacted by the
injection well due to the low water table; and (b) the fact that the highest soil concentrations
were found in the upper 6 feet of soil. Because of these two factors, the additional VOC
mass released by the sparging process was negligible compared to the mass being removed
from the unsaturated zone.

However, noticeable decreases in groundwater VOC concentrations were seen (Table 1).
This indicates that the air sparging system was effectively removing VOCs from the
saturated zone. In addition, a very high VOC concentration spike was noted for 1-1/2 hours
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during mid-day on November 3, indicating that the injected air had found a ‘pocket’ of
VOCGs, volatized them, and transported them to the extraction well. This demonstrates that
these pockets’ of VOCs can be cleaned up using air sparging.

The major limitation to the use of air sparging at this site is the small saturated thickness
in the source area, necessitating a large number of injection points to provide adequate
coverage.

6.3 DUAL VACUUM EXTRACTION TESTING

Because the DVE testing was not originally included in the pilot test plan, the scope of the
testing was limited. However, the DVE testing did demonstrate that (a) Entrainment
extraction can be used to dewater the saturated zone; (b) the expected water extraction rates
are low; and (c) DVE can provide greater areas of influence than VE testing alone.

6.3.1 Radius of Influence

Figure 10 displays the measured subsurface vacuums at the three monitoring wells during
the DVE testing. Regression analysis was performed on this data, using the log of the
vacuum. The results are also presented in Figure 10.  Using 0.01 inches of water as the
arbitrary cut-off point, the calculated radius of influence is 29 feet. This is significantly
larger than that measured during the initial VE testing.

Although this difference may be due to lithological differences in the soil surrounding
TMW-2 versus TVE-1, because of the short distance between the two wells, and the fair
amount of uniformity seen across the site, this is not likely. A more probable explanation
is that in general, a thicker unsaturated zone and a deeper well screen will provide a larger
radius of influence. In this case, the dewatering action of DVE increased the thickness of
the unsaturated zone for TMW-2 as compared to TVE-1. In addition, TMW-2 was screened
down to approximately 19 feet below grade, whereas TVE-1’s screen extended down to only
11 feet below grade.

The effects of de-watering can be seen in Figure 11, showing the induced vacuum in the
monitoring wells over time during the DVE test. In general, it took over one and one-half
hours for steady-state vacuums to be achieved. This can be compared to the initial VE
testing (Table 2), where steady-state vacuums were reached almost immediately, and further
increases were slight,

6.3.2 Vacuum/Flow Relationship
Figure 12 displays the vacuum and flow during the DVE testing as a function of time.

Again, steady-state conditions took over one and one-half hours to develop, as compared
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to the initial VE testing (Table 2), during which vacuums and flows stabilized almost
immediately.

The flow rate per foot of screen for TVM-2 at 3.5" Hg (45" water) vacuum was 7.4 SCFM
per foot. By interpolating from Figure 8, the flow rate per foot of screen for well TVE-1
at the same vacuum would be 7.2 SCFM. This shows that the flow characteristic of the soil
near each well were similar, and that the longer screen provided additional flow capability.

6.3.3 Vapor Extraction Rates

In general, vapor concentrations during the DVE testing were lower than during either the
VE testing or the air sparging testing. This may be due to varying VOC soil concentrations
between TVE-1 and TVM-2. Mass removal rates during the DVE testing were similar to
those encountered during the VE testing, due to the higher airflow rate.

Increases in VOC concentrations were noted during the first several hours after each of the
two DVE start-ups (Figure 13). This also provides evidence of the dewatering action
exposing new areas to vapor flow.

Based on the results of this one-day test, VOC extraction rates during DVE operations of
4 pounds per day per well can be expected.

6.3.4 Dewatering

A pumping rate of 0.2 gpm was able to keep the extraction well dewatered. A noticeable
decrease in water level was recorded eight feet away, after only five hours of extraction.
Based on this limited information, the saturated soils can be effectively dewatered using a
network of properly spaced DVE wells.

As shown in section 6.3.2, the flow rate per foot of screen during the DVE testing was equal
to or greater than the flow rate per foot of screen during the VE testing, for a similar
vacuum. Since this calculation used the entire length of screen TVM-2, without an
adjustment for the portion of the screen covered by water, this demonstrates that the DVE
extraction process effectively kept the well screen clear of water.

7.0 RECOMMENDATIONS

Based on the results of the four days of pilot testing, a dual vacuum extraction system will
be the most effective method of remediating all of the overburden. Although air sparging
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was able to remove VOCs from the saturated zone, the small saturated thickness makes the
use of air sparging less effective than dual vacuum extraction.

Terra Vac’s recommendations for a full scale system follow:
7.1 EXTRACTION WELLS
7.1.1 Vacuum Extraction Well Radius of Influence

When spacing vapor extraction wells, the measured vacuum influence is not the only factor
to consider. Rather, this is only a maximum well spacing. The other factor to take into
consideration is the desired remedial time frame. In general, with closer well spacings, more
pore volumes of air are drawn through the soil per unit time, and remediation is faster.

The determination of required pore volumes can be calculated using the initial soil
concentrations, desired final concentrations, and a detailed benchtop study. In absence of
a bench-top study for a particular site, information from similar sites can be used.

Table 12 presents a summary of the initial VOC soil concentrations and the targeted clean-
up goals, along with the required percent reduction for each compound. At similar sites
where detailed bench testing was performed, approximately 9,000 pore volumes were
required to achieve a 98% reduction. This correlates with other published data for removal
of xylenes (the limiting compound per Table 12).

Using the radius of influence calculated during the VE testing of 17 feet (Section 6.1.1), an
assumed porosity of 35%', and an unsaturated thickness of 18 feet, the pore volume is
calcuiated as:

where 1 is the soil porosity, h equals thickness of soil zone, and r is the radius of influence.
For the parameters listed above, this becomes:

lrheoretical porosities for uniform tight packed spheres ranges from 25.9%
to 47.9%, depending on the packing pattern. Terra Vac’s actual porosity
measurements at various remedial sites shows that porosity values almost always
fall between 30% and 45%. 1In addition, any retained soil moisture will occupy
pore space, thereby lowering the effective porosity. Therefore, the assumed
value of 35% provides a conservative estimate of the remedial timeframe.

Storonske Cooperage - 42-0075
Pilot Test Report - February 1, 1994 Page 20



TERRA VAC

FINAL

Vere =T x (17£#)2 x 18 x35%
Ve =5,720 ft 3

pore

Using the flow rate of 65 scfm measured during the VE testing, the time required to attain
the remediation goals using the maximum well spacing is then:

T = Nggre VErc
Q

9000 pores x 5,720 fr 3
65 £ 3/ min x 525, 600 min/ year

T=1.5 pears

This provides a recommended well spacing of 17 feet for the unsaturated zone. However,
this does not take into account the need for some remediation of the saturated zone. This
can be accomplished using dual vacuum extraction (below) or air sparging (see section 7.2).

7.12 Dual Vacuum Extraction Well Radius of Influence

For the spacing of DVE wells, both the vapor radius of influence and the water table
drawdown need to be considered. However, detailed modeling of the aquifer parameters
to ensure adequate drawdown is beyond the scope of this pilot test. The recommendations
provided herein are based upon observations during the test and experience at similar sites.
A more thorough examination of the hydrogeological properties is recommended.

Using the calculated DVE radius of influence of 29 feet (Section 6.3.1), an assumed porosity
of 35%, and an overburden thickness of 20 feet, the pore volume is calculated as:

Ve = mrihn

where n is the soil porosity, h equals thickness of soil zone, and r is the radius of influence.
For the parameters listed above, this becomes:

Vi =TX(29 £ )2x20 £t x35%
Vi =18, 494 £ 3
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Using the measured flow rate of 74 scfm, the time required to attain the remediation goals
using the maximum well spacing is then:

T = Nﬂre VEI?

Q

_ 9000 pores x 18,494 £ 3
74 ft 3/ min x 525, 600 min/ year

T=4.3 years

The well spacing required to reduce the remedial time frame to 1.5 years (to match the
cleanup time frame presented for the unsaturated zone) can be calculated by rearranging
the equations to solve for the maximum allowable pore volume:

v - 1.5years x 74 ft °/min x 525, 600 min/ year
pore 9, 000 pore volumes
Vow = 6,482 f2 3

then solving for r:

; =\J 6,482 fr ?
207 xmx3B%

r =17. 2 feet

This provides a well spacing of 34 feet. However, the necessary dewatering of the
unsaturated zone must also be factored in..

At a spacing of 34 feet, it is unlikely that the saturated zone will be sufficiently dewatered
based on the drawdowns seen during the DVE testing. From the limited data available, a
spacing of no more than 20 feet is recommended for dewatering of the saturated zone.
Terra Vac recommends conducting a more detailed aquifer analysis to verify this spacing.
This modeling is beyond the scope of this pilot test.

Wells constructed for either DVE or vacuum extraction can be constructed of 2-inch
diameter PVC, since little difference in flow per foot of screen was seen between the 2-inch
well (TVE-1) and a four-inch well (TVM-2).
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7.1.3 Number and Location of Extraction Wells

According to the most recent soil sampling data (Figure 3-1 of Request for Proposal for Soil
Vapor Extraction Pilot Test, D&B, July, 1993, reprinted herein as Figure 15), there are two
major areas of the site requiring remediation of soils. The first is the suspected source area,
an area 125 feet by 125 feet located near the former lagoon. The second area is 40 feet by
75 feet, located near the eastern fence line. These areas are located within the ">1 ppm
VOC" contour lines.

The first area, with a total approximate area of 15,625 square feet, would require 17 wells
at a spacing of 34 feet for a VE system to remediate the unsaturated zone. To dewater this
area using DVE would require up to 50 wells using a 20-foot spacing.

The second area, with an area of approximately 3,000 square feet, would require
approximately 3 wells at a 34 foot spacing to remediate the unsaturated zone. To dewater
the overburden in this area would require at least 10 wells. However, DVE is not
recommended in this area because (a) the saturated thickness is greater in this area (up to
ten feet thick) than in the source area; and (b) VOCs in this area appear to be concentrated
in the shallower soils. Due to the greater saturated thickness, air sparging is likely to be
more effective in this part of the site; again, though, air sparging may not be warranted, as
the VOCs appear to be concentrated in the upper soils.

Figure 16 shows the recommended well placement for the VE system. Figure 17 shows the
recommended well placement for the DVE system.

7.2 NUMBER AND LOCATION OF INJECTION WELLS

As described above, air sparging is not recommended in the source area due to the small
saturated thickness. Complete coverage with an air sparging network in this area would
require between 1200 and 5000 injection points, using a spacing of 2 to 4 feet. These
injection points would be 1/2" or 1" driven steel pipes with perforated sections near the
bottom.

Sparging is an attractive option in the eastern area of the site, where the saturated thickness
is greater. Given a saturated thickness of 10 feet, an injection point spacing of 20 feet
would be reasonable. The number of sparging points to cover the eastern fence boundary
area of 3000 square feet would then be 10 sparging points.

Sparging could also become an attractive option in the source area of the site, if the water
table rises significantly, thereby extending the cone of influence for sparging, while requiring
higher water extraction rates for DVE.
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7.3 EQUIPMENT REQUIREMENTS
7.3.1 Extraction Blower

For a vacuum extraction system consisting of 17 wells in the source area and 3 wells in the
eastern fence area, a total flow rate of 1300 scfm can be expected. A minimum well vacuum
of 6.5 inches of mercury is recommended; so to account for friction losses in the piping
system, a minimum capability of 1300 SCFM at 10" Hg is recommended. This could be met
with a 75-horsepower, positive-displacement rotary-lobe blower. It may be desirable to use
two blowers to meet this requirement, for reliability and flexibility; in this case, two 40-hp
blowers would also meet the requirement.

If a DVE system is installed, using 50 wells in the source area and 3 wells in the eastern
fence area, a total flow rate of 3920 scfin can be expected. A minimum vacuum of 3.5
inches will be required at the well; therefore, allowing for friction losses, the blower must
be capable of at least 6" Hg For the DVE system, centrifugal blowers may be used in place
of rotary lobe blowers. It is recommended that excess blower capac1ty be provided, to allow
for increased water extraction rates should the water table rise.

7.3.2 Injection Blower

If an air sparging network is installed in the eastern fence zone, 10 wells are envisioned.
The hydrostatic pressure required for 10 feet of water is 5 psig; per Figure 10, 8 psig would
then provide the optimal injection air flow. (3 psig above the minimum pressure required).
The expected air flow would be 45 scfm per point, or 450 scfm total. This can be provided
by a rotary lobe blower, or by an oil-free compressor with a pressure regulating valve.

7.3.3 Vapor Treatment Requirements

Based on the results of the pilot test, a mass removal rate of 5 pounds per day per well is
expected. For a VE system of 20 wells total (17 + 3), an initial total VOC extraction rate
of 100 pounds per day can be expected. (This is a conservative estimate, since the pilot test
was performed in the center of the source area). Given this, vapor treatment will be
required by the NYDEC.

By summing the average values of soil VOC concentrations measured in prior investigations,
an average total VOC concentration in the site soils of 50 millegrams per kilogram (mg/kg,
or ppm) is derived. Using a total volume of 372,500 cubic feet (from the area and depth
presented above), the total mass of VOCs in the soil is calculated at 1863 pounds of VOCs.

Carbon adsorption was proven to be effective during the pilot testing. Using a carbon

loading rate of 10%, this means that carbon usage rates will start out as high as 1000 pounds
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of carbon per day for a VE-only system. With a total mass of VOCs of 1863 pounds, total
carbon usage is estimated at 18,600 pounds over the life of the project. A conceptual design
for the carbon adsorption system would include six 1000-pound vessels, in three pairs. The

three primary carbon vessels would require change-out six times over the 1.5 year project
life.

A DVE system would expend approximately the same amount of carbon over the life of the
project, as the total mass extracted would remain the same. However, additional carbon
vessels would be required to handle the higher flow rates required; but change-outs would
be less frequent. To handle the expected flows, the system would require sixteen 1000-
pound vessels in eight pairs.

Catalytic or thermal oxidation could also be used for vapor treatment. Thermal oxidation
involves heating the air stream to approximately 1400°F, and oxidizing the organic
compounds. Catalytic oxidation involves heating the air stream to approximately 750°F and
passing the heated vapors over a catalyst bed, where the organic compounds are then
oxidized. However, because of the low expected total mass of VOCs (only 1800 pounds),
it is not likely that thermal oxidation or catalytic oxidation would be cost-effective due to
the signicant amounts of energy that are required to heat the air stream.

74 DVE WATER TREATMENT

With an anticipated S0 DVE wells, and an expected extraction rate of 0.2 gpm, a water
treatment system of at least 10 gpm would be required. This would most easily be handled
using a pair of carbon adsorption vessels, with discharge to a nearby drainage channel,
storm drain, or sewage system. It is recommended that excess water treatment capacity be
provided, to allow for increased groundwater extraction rates should the water table rise.

7.5 MEANS OF ENHANCING REMEDIATION EFFECTIVENESS

Two enhancement methods, DVE and air sparging, have been explored in depth in this
study. Other possible methods of enhancing the remediation are air injection into the
unsaturated zone, steam injection, and capping the surface.

Air injection into the unsaturated zone is often used in very tight, low permeability soils.
Also, injected hot air can increase the volatility of semi-volatile compounds. However, at
this site adequate subsurface flow was easily achieved, and most of the compounds of
concern are easily removed by vacuum extraction. Two semi-volatile compounds, phenol
and PCBs, are a concern at the site. Experience with phenol has shown that it can be
removed at a slow rate with vacuum extraction; and that heating the soil does little to
improve the extraction rate. PCB has not been found to be amenable to vapor extraction
even with soil heating. In addition, these two compounds are primarily found in areas of
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the site also impacted with metals; and these areas are scheduled for excavation. Therefore,
air injection into the unsaturated zone is not recommended.

Steam injection is another method of increasing the volatility of longer-chain hydrocarbons
such as phenols. Again, because phenol is primarly found in areas of the site scheduled to
be excavated due to metals contamination, and because experience has shown only minimal
increases in extraction rates of phenol from soil heating, the cost of steam injection is not
recommended.

A cap on the area undergoing vacuum extraction is often used to attempt to increase the
radius of influence, especially where the unsaturated zone is very thin. The cap also serves
to limit water infiltration into the area. However, an adequate radius of influence was
developed without a cap; and water infiltration into the area of concern does not appear to
be a significant problem. Therefore, installation of a cap for improving the VE process is
not recommended.

7.6 BUDGET ESTIMATES FOR RECOMMENDED REMEDIAL SYSTEMS -

A vacuum extraction system to treat the unsaturated zone only, consisting of 20 wells, a
vacuum extraction blower, and a carbon adsorption vapor treatment system, is expected to
have a capital cost of approximately $148,000, and an operations and maintenance cost of
$270,000 over 1.5 years.

A dual vacuum extraction system to treat both the unsaturated zone and the saturated zone,
consisting of 53 wells, a vacuum extraction blower, a carbon adsorption vapor treatment
system, and a carbon adsorption water treatment system, is expected to have a capital cost
of approximately $250,000, and an operations and maintenance cost of $441,000 over 1.5
years.

A breakdown of these estimates is provided in Table 13.

8.0 CONCLUSIONS

Based upon the information derived from the pilot test, the following conclusions are
provided:

* Vacuum Extraction (VE) is an effective method of remediating the volatile compounds
in the unsaturated soils at the site, regardless of the method chosen to remediate the
saturated zone.

Storonske Cooperage - 42-0075
Pilot Test Report - February 1, 1994 Page 26



TERRA VAC

FINAL

* A minimum radius of influence of 12 feet was measured. The calculated radius of
influence for vacuum extraction is from 15 to 17 feet, depending on the applied vacuum.

* Carbon adsorption is an effective method of vapor treatment for this site.

* Increased vacuums provided larger radii of influence, higher flows, and higher extraction
rates.

* The effectiveness of air sparging was limited due to the thin saturated thickness
encountered in the source area.

* Dual Vacuum Extraction was an effective method of dewatering the source area, given
the thin saturated thickness.

* The remedial system chosen for cleanup of the saturated zone should be flexible to
handle changing water level conditions.

* Installation of an integrated remediation system to clean up the saturated and unsaturated
soils at the site is recommended. This system would include 50 Dual Vacuum Extraction
wells in the source area, and 3 vapor extraction wells in the eastern fence area. Carbon
adsorption would be used for vapor treatment and for treatment of extracted groundwater.
The operating time of this system would be approximately 1.5 years.
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TABLE 13

BUDGETARY COST BREAKDOWN
STORONSKE COOPERAGE
SCHODACK, NEW YORK

VE SYSTEM DVE SYSTEM
CAPITAL COSTS
Well 20 wells, $30,000 |53 wells, $86,000
Installation 15 ft deep 20 ft deep
Vacuum 75 hp $35,000 | 100 hp 545,000
Extraction
Blower
Carbon, 18,600 lbs $56,000 | 18,600 lbs $56,000
vapor phase
Carbon, 2,000 lbs $6,000
liquid phase
Utility $28,000 $30,000
Installation :
Piping & $33,000 $52,000
System
Installation
TOTAL CAPITAL $182,000 $275,000
COSTS
OPERATING COSTS
Labor, per 36,000 511,000
month
Materials & $500 $1,000
Expenses
Analytical & $4,500 57,000
Laboratory
Utilities $4,000 $5,500
OPERATING COST ) $15,000 $24,500
PER MONTH
TOTAL 18 months $270,000 | 18 months $441, 000

OPERATING COST







FIGURE 1
SITE MAP
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*Takex from Phase I Remedial Investigation Report, August 1992, by Dvirka & Barrilucci




FIGURE 2
WELL LOCATIONS
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FIGURE 3

SPARGEVAC™ DIAGRAM

r COMPRESSOR

| CiL FREE AR

M .

-

2

|

I L o0t JUNSATURATED ZonET

LPORE-WATER . - .-
© DISPLACEMENT -ZONE- - '~ . .

/

. oissoLED .
‘ . LN
OXYGEH 2CNE S

[

1]

L4 | o
SR
Ve MICRO —CHANNEL

_.-’// ARFLON ZCuE

SPARGING WELL

iSTORONSKE COCPZRAZL

| SPARGEVAC™ DIAGR2Y

DRiwM: C CINNCLLY {DWG MO

- ! connT=
SCALTMCT TD SCaLsi #27Uur 3




FIGURE 4
PROCESS FLOW DIAGRAM
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FIGURE 15

SOIL CONCENTRATION CONTOURS
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BCRTNG/WELL RUWBER: “THW-7 DATE DRILLED: 10-28-93

Eoﬂ Project: STORONSKE COOPERAGE _Schodack, NY Project Number: 42-0075
i\J‘F’C Drilling Contractor: Parratt-Wolff: E. Syracuse, NY Log by: J.W. Busanus
Drilling Method: ; 6.25" 1.0. Hollow Stem Augers . Driller: Jim _Hammond
SCREEN DIAM . = _4 inches LENGTH: 107 o MATERIAL: Sch. 40 pve
RISER DIAM. = _4 inches LENGTH: 107 0w MATERIAL: Sch. 40 PVC TOT. DEPTH: _19/ ¢n
FILTER MATL .= _silica sand FILTER SIZ2E: Morie #1(10-20 mesh) SLOT SIZE: 0.020"
S SOIL SOIL | soIL
A| BLOWS| REC. GEOLOGIC DESCRIPTION VAPOR VAPOR |VAPOR
WELL DEPTH| GRAPHIC| USCS| M| PER IN (Color, Texture, Structure, etc.) (ppm) (ppm) |(ppm)
COMPLETION [ ¢ft.)| LOG P| 6" |INCHES OVA  [OVA in | oOvA
L Headspace|Breath,| at
E in Bag Zone hole
= 0— GC N N Clay, silty & cobbly, brn-gry, moist, cobbles
23 — - Gc 0 0 are well rnd N
ij — - GC Clay, silty, dk gry to gry-brn, w/ abund well 0
: 2 I . - S S rnd pebbles & cobbles throughout
T2y B =) N Gc P P S
ﬁ i, L — G L L Clay, A.A., cobbly, v moist 0
A £ . L. ] I 1 I
4 ~‘i% N T T L
1q  Fel b~ & - cL
jh u L— — cL S S Clay, silty, dk gry, crumbly, v moist, W/ rare S
s I ¥ B — cL P P cobbles to pebbles, A.A., silty a base A 0.0 | 2.0
31BN I 0 0 M
‘s — & — CcL 0 o Clay, A.A., dns., v. moist, sli silty, w/ rare p
1 — — cL N N to comm cobbles to pebbles, A.A. L
kY, Pzl — — cL S S Clay, sli silty, brn-gry, w/ rare well rnd E
"'Q |- = pebbles S 0.0 | 40
S. i — 8 — CL T T
| == — A A Clay, silty, gry-brn, crumbly, v. moist, w/ comm c
= I [ S l X X well rnd cobbles, pebbles & crs. sand 0
i —1 - — E E L
A= = 10— N N L 0.0 | 0.0
e e el -] GC Cobbles, Crs. gravel & pebbles in silty clay E
e —F L — GC matrix, dk gry to gry, crumbly, v. moist to c
= L = wet T
Feld—ley | 12 =] GC Cobbles, Ss., well rnd, in silty clay matrix, €
=] e — GC A.A., dx gry-brn | D 0.0 0.0
= = - Crs. Sand, gravelly & pebbly, dk gry, w/ silty
=] — clay matrix, A.A., loose & crumbly
= = 14 — GC
R e 0 I = Cobbles, well rnd, comp. A.A., w/ silty clay
: N sl matrix, dk gry-brn, loose, wet, crsly sdy a 0.0 0.0
E I o base
U=l = 16 A GP Cobble, frag., gry-tan, silty ss. comp.
i =t e - GM Pebbles, well rnd, dk gry, w/sdy & silty clay
L= s - Cobble, gry-olive, silty Sh. comp., lam.
S e = Clay, silty, comm pebb. & sd., dk gry, wet
CA= b 18 cL Clay, silty to pebbly, gry-blue, dns, wet
i, ety - . GP Cobble frags., Siltst. & Agillite, well rnd, 0.0 0.0
=g = GP w/ comm clay matrix, wet
L 20—
— 22 - TOTAL DEPTH OF BORING TAPED AT 19’ 9" BGL.

Remarks: 6.25-inch 1.D., 8.5-inch 0.D. hollow-stem augers driven to a total depth of 19’ 9 where refusal occurred. Soil
vapor monitored with OVA throughout augering. Ova read 1000+ ppm inside augers at total depth. Taped total boring
depth @ 19/ 9", Inserted four-inch 1.D., Schedule 40 PVC screw-on end cap (0'4"), 0.020" slot screen (1070") and
riser (10/0") into boring through augers. Added Morie #1 (10-20 mesh) sand to 8/3n below ground level (BGL).
Added bentonite chips to 774" BGL (11") and wet @ 15:20. Pulled last augers from boring and grouted to 3.5 feet
BGL with 1.5 sacks Portland #1-bentonite cement and one pound expansion agent additive per sack. Let stand
overnight. Inserted 5.0 foot long, &-inch 1.0. black iron standpipe in boring. Grouted to surface with Portland
#1 cement-bentonite mixture with one pound expansion agent per sack. Let stand 1.5 hours. Added round pad form
and grouted to 5" above ground level with Sacrete mix. In A.M. on 10-29-93, bailed about 2.0 gallons of water
from well to partiallly develop it.

Soil descriptions from boring for well TVE-1 & Tvi-1,




BORTRG/WELL NUMBER: JVE-T & TVT-1 DATE TRTLLED: 10-27-93

l ITEPm Project: STORONSKE COOPERAGE Schodack, NY Project Kumber: 42-0075
IVF{ Dritling Contractor; Parratt-Wolff: E. Syracuse, NY Log by: J.¥. Busanus
l Drilling Methed: : Split Spoons through &.25% !.D. Hollow Stem Augers Driller: Jim Hammond
SCREEN DIAM.: _2 inches LENGTH: TVI-1 = 0'4": TVE-1 = 5:pu MATERIAL: Sch. 40 pVC T0T. DEPTH(TVI-1}: 19r4m
RISER DIAM,: 2_inches LENGTH: Ivi-1 = 20'0": TVE-1 = 10/0" MATERIAL: Sch. &0 PYC TOT. DEPTH{TVE-1): 11'4h
| FILTER MATL.: silica sand FILTER SIZE: Morie #1¢10-20 mesh) SLOT S12E: ©.020"
S SOIL SOIL | sOIL
A| BLOWS| REC. GEQLOGIC DESCRIPTION VAPOR VAPOR {VAPOR
WELL DEPTH| GRAPHIC| USCS{ M: PER iN (Color, Texture, Structure, ete.) (ppm) (ppm) ! {ppm}
l COMPLETION| (ft.) LOG P é" | INCHES OVA OVA in | OVA
! L Headspace|Breath.| =&t
E in Bag 2one hole
— 00— GC Clay, silty & cobbly, brn-gry, moist, cobbles
— GC 5-8-1 19w are well rnd; 110 140 0.0 0.0
— GC * 86 Clay, silty, dk gry to gry-brn, w/ abund well
- - tnd pebbles to cobbles throughout: 8"
— 2 — GC
- — GC * 4-3-| 11" [ clay, A.A., cobbly, v moist: 110 1000+ 0.0 0.0
- — 3-4
— 4 — cL
- — cL 1-2-| 21" | clay, silty, dk gry, crumbly, v moist, w/ rare 1000+ 0.0
— — cL *o1-2 cobbles to pebbles, A.A., silty @ base: 21n
SIS I cL Clay, A.A., dns, v. moist, sli silty, w/ rare .
{5 v R S cL 2-2-1 16 to comm cobbles to pebbles, A.A.: 9 M =600 0.0 { 0.0
0 T2 = [ SOM cL * 3-8 Clay, sli silty, brn-gry, w/ rare well rnd §t=350
A EE 4 pebbles: 7
OF IS e [ S R cL
g - — = 4-11- & | Clay, silty, gry-brn, crumbly, v, moist, w/ comm 400 0.0
¥ E‘..:h - 10-9 well rnd cobbles, pebbles & crs. sand: g
R -
B flEe 10
NS M= — GC *[10-11-} 13" | Cobbles, Crs. gravel & pebbles in silty clay 160 0.0 0.0
. ﬁ — GC 10-9 matrix, dk gry to gry, crumbly, v. moist to
, DI 2 = ¢ [ S . wet: 13
ColE Meesd 12 o GC Cobbles, Ss., well rnd, in silty clay matrix,
§ \ I 6 | *| 7-10-[ 9w | a.A., dk gry-brn: 7 100 5.0 | 60
'\ — — 11-14 Crs. Sand, gravelly & pebbly, dk gry, w/ silty
I \ — — clay matrix, A.A., loose & crumbly: 2v
N - 14 6C
— — *!10-10- B" | Cobbles, well rnd, comp. A.A., w/ silty clay 150 0.0
A = — 12-14 matrix, dk gry-brn, loose, wet, crsly sdy @
N R base: 8"
I 16 — GP Cobble, frag,, gry-tan, silty Ss. comp.: 3
\ t— - GM *(42-14-] 11" | pebbles, well rnd, dk gry, w/sdy & silty clay:2n 108 5.5 50
\ — - 15-10 Cobble, gry-olive, silty Sh. comp., lam.: 4
\\ - — Clay, silty, comm pebb. & sd., dk gry, wet: 2
I S -2 - 18— cL Clay, silty to pebbly, gry-blue, dns, wet; 9n
TR - cL *| 5-8-| 13" | Cobble, frag., Siltst. comp., well lam., dns: 3 250 0.0 0.0
A - -4 27-15 Silt, gry to gry-blue, w/ abund Sd. & Pebbs.,
f— — AA,, wWet: v
b~ 20— GP *
I - —_ 100/3n 6" | Cobble, Argillite, frag., in dk gry-blue 190 0.0 0.0
- — clay matrix, wet:; &¢
L = 22 - NOTES; M=Maximum OVA rdg. $t=Stabilized OVA rdg.
Remarks: Continuous 2-inch 1.D., 2-foot long split speons driven ahead of 6.25-inch 1.D., 8.5-inch 0.0. hollow-stem augers

to a total depth of 2034, Soil sample for head space analysis in baggie collected from each split spoon. Taped
total boring depth @ 19’ 6". Inserted two-inch 1.D., Schedule 40 PYC slip-on end cap ¢0’72"), 0.020" slot screen
(076"), & riser (20'0") into boring through augers. Added Morie #1 (10-20 mesh) sand to 1870" below ground level
(BGL). Added bentonite chips to 12/0" 8GL and wet @ 13:20. Added Morie #1 sand to 176" 8GL, Inserted two-inch
1.D., Schedule 40 end cap (0/2"), 0.020" slot screen (5/0"), & riser (1070") into boring through sugers. Added

Morie #1 (10-20 mesh) sand to 5/6% BGL. Added bertonite chips to 476" BGL and wet @ 17:15. Let stand overnight.
Pulled last auger from boring and grouted to 3.0/ BGL with 1.5 sack Portland #1-bentonite cement and one pound

expansion agent additive per sack. Let stand overnight. In A.M. of 10-29-93, bailed about 3 gallons of water to
partiallt develop well. Grouted to & inches below ground surface with Portland #1 cement-bentonite mixture witn

one pound expansion agent per sack. No standpipe on this well cluster at present. No water found in TVE-1.
TVI-1 screened interval is 194" to 18710% 8GL. TVE-1 screened interval is 1144 to 674" BGL.
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APPENDIX E

SOIL BORING LOGS AND GRAIN SIZE DISTRIBUTION CURVES
FOR SOIL BORINGS CONSTRUCTED
IN AREA OF FORMER LAGOON

A1209/A0217402






BORING NUMBER:
r0B52-13-1

Schodack ,N.Y.
:N.Thompson & A.Murtaugh

PROJECT NAME :N.Storonske Cooperage PROJECT NO.

DATE :8/7/89 LOCATION
CONTRACTOR :Empire Soils Invest. INSPECTOR
DRILL. METHOD:4.25" 1.D. H.S.A. SAMP. METHOD
SURFACE ELEY.: 355.51 DATUYM

SAMPLE SOIL DESCRIPTICON

e ke A ——— - e AR e e A A ik A ———

N- Depth Deneity, color, SOIL, admixtures
No. Value (ft.) moisture, other, CONTAMINATION

1 3 1-3 Frm brn slt w/eome m end,tr f-m
rnd gvl,tr rock frags,Fill,dry

2 3 5-7 Frm or-tan brn slt w/cl & g&nd
becoming gry stained 6-7",Fill
dry-moist

3 28 12-14 Frm brn elt,f-c snd,f-m ang gvl
tr rock frage,Fill,dry

4 11 14-16 Lse-frm brn snd,slt,gvl,Fill, dry

5 20 16-18 16-17" Frm or brn slt & snd,dry
17-18" Lse ¢ snd & gvl w/1tl slt,
f snd,Outwash,dry

6 22 18-20 Stf grn gry glt,1ltl cl,ang gvl
Till,moist

Competent bedrock at 22.1° as
determined by hollow stem augers.

CB-1

:Split spoon

:Ground level

Field screening of
gplit spoon with
STR. 11.7 Hnu

0.0 PPME

9.0 PPME

0.0 PPME

0.0 PPME




BORING NUMBER:CB-2

PROJECT NAME :N.Storonske Cooperage PROJECT HNO.
DATE :8/1/89 LOCATION
CONTRACTOR :Empire Soils Invest. INSPECTOR
DRILL. METHOD:4.25" I.D. H.S.4A. SAMP. METHOD
SURFACE ELEV.: 349.83 DATUM

SAMPLE SOIL DESCRIPTION

—— e - — o e -t e = dmk b . e -

N- Depth Density, color, SCIL, admixtures
No. Value (ft.) moisture, other, CONTAMINATION

:0852-13-1
:Schodack ,N. Y.

:N.Thompson & A.Murtaugh
:5plit spoon

:Ground level

Field ecreening of

eplit spoon with
STR. 10.2 Hnu

1 3 1-3 Frm brn sndy topscil w/f ang gvl 2 PPME
rd brick,moist
2 9 5-7 Same, w/¢ snd,f-m gvl,Fill .2 PPHE
3 19 12-14 Fro dk gry slt & end matrix,ltl clie: .6 PPME
f-c rnd gvl,poorly srt,Cutwash,mois
4 75 17-19 From-stf dk grn slt,snd matrix w/ B&
f-c¢ gvl,dry-moist,Till >
L N
07 1
34%?
Competent bedrock at 18.9° as
by split spoon. ARER




GRUIN SIZE DISTRIBUTION TEST REFORT
PR
, i fEn f e ae : s % 3 13
- (o] ~ - - o - - - - - - - - -
1ea - HIHE T T T T T 1
| : [ |
b HEER SR i f
FQ A el L il I ; : !
| HiaEEN HEIEN Li) ! i i | |
i TR L A i K |
30 L AN It 1 et [ | . ) IR i
) Sitr ! | P [ il ¢ ! : | T i
1 il | 1 1 [ | | 1 $ i ] | i
; pirh ] I | i } oo } i
79 | L i L S| - ] i j
i l ! i I | :
o ; | i | i
b 0 ]
= 1 ; i
= 59 | :
b, | ‘
o : : : ]
5 49 : ]
a | : \ ]
! : : ;
! 1 ATEEY | N Mt
o3 TN L1 | Qi b : | | | .|
: IR : Pt INTT T I P | | [
!I:{ | P 1) P n { { il I | |
. I : ! : I
10 et R f fmeapre—s : :
; i Pl T : e IR | [
i ik : | |l | | AR | I
8| e : | i : [ 1SN | B
=9 199 13.0 1.9 9.1 .81 .801
GRAIN SIZE - mm
| Test | H+3¥ % GRAVEL % SAND l % SILT | % cLay |
ey 2 9.0 37.3 59,9 1 2.8
! !
i | i | i
Lt | PI | Dgs | Dep | Dsa i Dzo Dis Dia Ce Cuy
S ! 0. 28 3.32 2.55 1.257 | @.5122 | ©.3851 | 1.20 14.1
:
i
MARTERIAL PESCRIPTION uecs ARSHTC
2 Brown SAND % GRAVEL, trace silt S
Project No.: RT-89-3&3 Remarks:
Project: STORONSKE COOPERAGE CO.INC. EAST GREENBUSH| r 1gnT: MALCOLM FIRMIE
o Location: 2C (CR) ~ SAMPLE DEFTH= 1214 f+
H
|
Date: 61-18-%0 | LAR NO, 289,082
SRARIN SIZE DISTRIBUTION TEST REPORT
EMPIRE S0OILS INVESTIGATIONS, IHNC. Fig. Mo.

i e ——————— —



BORING NUMBER:CB-3

PROJECT NAME :N.Storonske Cooperage PROJECT NO.

DATE :7/28-7/31/89 LOCATION
CONTRACTOR :Empire Soils Invest. INSPECTOR
DRILL. METHOD:4.25" I.D. H.S.A. SAMP. METHOD
SURFACE ELEV.: 351.52 DATUH
SAMPLE SOIL DESCRIPTION
N- Depth Density, color, SOIL, admixtures

No. Value (ft.) moisture, other, CONTAMINATION

1 2 1-3 Sft-frm,dk grn brn slt,1tl f£.s8nd
pble,ltl cl,plastic,Fill,moist

2 4 3-5 Frm,brn-tan slt,snd,gvl,v.pooly
srt,Fill,moist

3 33 5-7 Frm,brn slt,and,abun pbls & gvl
v.poorly ert,Fill,moist

4 100 12- Poor sample recovery, dns tan,slt
-12.3 end,gvl

5 10 13-15 Frm-stf.,grn-gry.sndy slt w/ w rnd o

pblse & gvl,cl,sh frags,moist,Till

6 106 17.7- H4 gry slt-and matrix w/gvl
18.1 sh frags, Till

Competent bedrock at 19.1° as
determined by hollow stem augers

:0852-13-1

:Schodack ,N.Y.
:N.Thompeon & A.Murtaugh
:S5plit spoon

:Ground level

e o —— L A g AR W
. ——— e S A e e . n

Field screening of
split spoon with
STR. 11.7 Hnu

1.4 PPME

100 PPME

E E e e e e e = ——

PAGE 1 OF1



GRAIN SIZE DISTRIBUTION TEST REPORT
A - . s 2 3 : e
189 M T TN THTTT T T T 7 TIARR IS T T
g ) I RE i IR TR |
e |1 - RN [Pl AR IR |
S0 P+ A B S H - it i ;
. 1R t IR K i 1ERE BRI :
: IR | PN ] IR ! IR biporoy :
3] N T U i S | [ i vl i Ven v g !
) ; I i i nE I § I ] 1131 ] I bLord o ] i
O NG e
le { | M. i : | A I ]
| i I 1| i i1 |
i | | .|\ | il i
& 50 | k NN i {1 |
o ' \ ;
58 N :
= : :
Lij . |
& 4g | ' \
{1 1
5 \ 1
N
30 IN
Y HE
2e | N
10 |— 7 i
3L - L] | -
200 100 10.9 1.0 2.1 .81 . 001
GRAIN SIZE - mm
[ Test [u+3* % GRAVEL ' % SAND ] % SILT ' cLay |
C 3 ?.0 23.? &7.4 { 8.9
|
|
ML T P ] Dgs |  Bew i Dsg | Dza | Dis | Dip Cce 1 Cy
c ' 7.50 2.1 1 1,41 B8.5£2 19,1518 1 9.8830 | 1.82 | 25.7
|
MATERIAL DESCRIPTION uscs AASHTO
2 Brown SAMD, some Gravel, trace silt S-S
Project No.: AT-89-3&3 Remarks:
Project: STORONSKE COOPERAGE CO.INC. ERST GREENBUSH{ | 1ENT: MALCOLM PIRNIE
! o Location: 3A & 3B (cA)-SAMAE QEFTH= A- I-5Ff+
; R~ S-7f¢ I
%
Date: ©1-18-90@ i LAR NO. 25%.083
.
l GRAIN SIZE DISTRIBUTION TEST REPORT {
EMPIRE SOILS INVESTIGATIONS, INC. | Fig. Ho.




Project:

Date: B1-18-%9

STORONSKE COOPERAGE CO.INC.
o bLocation: 3C (C.B)-SNWPLE QEPTH= IR-ISH

EAST GREENBUSH

GRAIN SIZE DISTRIBUTION TEST REPORT
EMPIRE SOILS INVESTIGATIONS, INC.

T ———

e —

GRAIN SIZE DISTRIBUTION TEST REFORT
Ty g
PL LD isoin s : $ & 3 i
1ea V{ TS T ‘ T I ; |
| | |
oL N ) |
1 S P BRI :Ii I | i
: SRR j Vo foa i HiTp1r 1 | ;
a3 ii'.f o ‘Hi‘lt' EI:'f!’ ' 1] b1 Fit] | ;
i HIEEREEEE) IR oo ] Ui |
j IR A B SRR I ; )| Ly
=) [ L W Jie gl IR J Ll N
T 1 IR |
. L i ] i
o ] . Sy : } i It
Yo T \‘§ T
™ : ; - 1in
= 5P : : :
o \ j
o 48 ; : : |
30 ‘ ]
. : §
G N i
28 A1l
l. \N '|.
ie il : ~Y¥\ %E
. ! lqd ;
8 * : : ‘ L
200 100 10.@ 1.0 0.1 .81 .201 |
GRAIN SIZE - mm :
[[Test [u+3*] % GRAVEL » SAND ! 2 SILY | = cLay ||
o] 2.0 34,3 59,7 ; 5.1 1
}
1
|
|
: LL | PI | Dgs | D | Dsa | Dza | Dis Dip | Cc | Cu
c 10,35 | S.24 1.78 | @.7215 l@.2211 | 8.1257 | 1.28 25.7
i
| |
MATERIAL DESCRIPTION UsScs ARSHTO
o Browrm SAND & GRAVEL, trace silt S-SM
Project No.! RT-89-343 Remarks:

CLIENT: MALCOLM PIRNIE

LAR NO, Zgg.e61

Fig. HMo.




BORING NUMBER:CB-4
PROJECT NAME :N.Storonske Cooperage PROJECT NO.

DATE :7/31/89 LOCATION
CONTRACTOR ‘Empire Soils Invest. INSPECTOR
DRILL. HMETHOD:4.25" 1.D. H.S.A. SAMP. METHOD
SURFACE ELEV.: 345.55 DATUM

R L D R L S N C L L L L L D D o L o L L o n e S L L o o o o o o o T T o o o o o o o o e 4 4 o e o 2 ot o o o L e o e o 2 e o e e e = o = mn

N-

Depth

s e e e ——— e v T . S Ay

Density, color, SOIL, admixtures
moisture, other, CONTAMINATION

1 15
2 25
3 65
4 86

11-13

18-
18.6

Frm 1t brn slt w/f-c snd,gvl,dry

Fro brn-gr slt matrix w/snd & f-m :Lﬁ

ang gvl.sh frags,Outwash,dry

Frm-etf slt,f-c snd,f-c rnd gvl
Qutwash,meoist

No recovery

Competent bedrock at 19° as
determined by hollow stem augers

:0852-13-1

:Schodack ,N.Y.
:N.Thompson & A.Murtaugh
:5plit spoon

:Ground level

Field screening of
eplit epoon with
STR. 11.7 Hnu

3.1 PPME

.2 PPME

-4 PPME




BORING NUMBER:CB-5
PROJECT NAME :N.Storonske Cooperage PROJECT NO. :0852-13-1

DATE :7/27/89 LOCATION :S5chodack,N. Y.
CONTRACTOR :Empire Soils InvestigatiINSPECTOR :N.Thompson & B.Nelson
DRILL. METHOD:4.25" I1.D. H.S.A. SAMP. METHOD :Split spoon
SURFACE ELEV.: 345.07 DATUM :Ground level

SAMPLE SOIL DESCRIPTION

N- Depth Density, color, SOIL,

admixtures Well

No. Value (ft.) moisture, other, CONTAMINATION STR. Conestruction

1 3 1-3 Lse,brn-gr sdy top soil,tr f.ang )
-- gvl,moist )
2 17 3-5 Lse,gr sdy top soil w/ c.ang gvl Eﬂi*
-- tr sltst,dry-moist 5
3 9 7-9 Lse gr c.snd,slt,f.- m. rnd gvi, E{ﬂ:
-- tr sltst,tr rd,Outwash,moist oo
== >} v
4 27 10-12 Same as above,wet at 11.5° RELH
-- o
5 22 14-16 Frm,gr gvly slt,w/fractured sltet {/s.:]
-- & sm rnd m.gvl,em rd brn ¢.and, RS
-- Outwash,wet =% ]
6 78 19-20 Same as above w/ cl,Till ;;g‘?g’-_c
- Wi ’.
7 45 21-22 Stf,gr sdy elt,moist ?:qg
-~ Weathered bedrock at 21.3° It
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BORING NUMEER:CB-8
PROJECT NAME :N.Storonske Cooperage PROJECT NO. :085%2-13-1

DATE 18/2/89 LOCATION :Schodack ,N.Y.
CONTRACTOR :Empire Soils Invest. INSPECTOR :N.Thompson & A.Murtaugh
DRILL. METHOD:4.25" I.D. H.S.A. SAMP. METHOD :Split spoon
SURFACE ELEV.: 348.17 DATUM :Ground level
SAMPLE SOIL DESCRIPTION
---------------------------------------------- Field screening of
N- Depth Density, color, SOIL, admixtures split spoon with
No. Value (ft.) moisture, other, CONTAMINATION STR. 10.2 Hnu
1 3 1-3 Frm brn &lt,snd,f rnd gvl,Fill, 0.2 PPME
dry-moist
2 12 5-7 Lse brn m-c snd w/slt,f-m ang gvl hifﬁ 0.0 PPHE
Outwash,dry KRS
e
3 23 11-13 Lee-frm c snd w/slt,f-c ang-rnd zssg 0.0 PPME
sh frags,dry Outwash [-e:- %
-isz
4 95 19- No recovery,wet 8508
20.2 S0 C
s 0uA
5L

Competent bedrock at 20.2° as
determined by eplit spoon.
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BORING NUMBER:CB-7
PROJECT NAME :N.Storonske Cooperage PROJECT NO. :0852-13-1

DATE :8/10-8/11/89 LOCATION :Schodack ,N.Y.
CORTRACTOR :Empire Soile Invest. INSPECTOR *N.Thompson & A.Murtaugh
DRILL. METHOD:4.25" I.D. H.S.A. SAMP. METHOD :Split spoon
SURFACE ELEVY.: 356.45% DATUM :Ground level
SAMPLE SOIL DESCRIPTION
---------------------------------------------- Fileld screening of
N- Depth Density, color, SOIL, admixtures split spoon with
No. Value (ft.) moisture, other, CONTAMINATION STR. 11.7 Hnu
________________________________________________ 1r‘ TR W MR MR AR M e mm o dem Ak b m e mm
1 3  2-4 Lse brn f-m snd,mod w srt,1tl slt I 0.0 PPME
Fill,dry )
il I)h
2 14 4-6 Lse brn f-c end,f-c ang-rnd gvl |[#i 7 0.0 PPME
Outwash at 4.2 ,dry all

3 19  8-10 Frm brn slt w/f-m snd,some ang f- F&ii-
m gvl,tr sh frag,Qutwash,dry-moist| - *:

0.0 PPME

4 38 10-12 Lse gry brn f-c snd w/ang-rnd gvl
some slt,0utwaesh,moist

Competent bedrock at 14.7° ae
determined by hollow stem auger.
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BORING NUMBER:CB-$§
PROJECT RAME :N.Storonske Cooperage PROJECT NO. :0852-13-1

DATE :8/9/89 LOCATION :Schodack,N.Y.
CONTRACTOR 'Empire Soile InvestigatiINSPECTOR :N.Thompson & A.Murtaugh
DRILL. METHOD:4.25" I.D. H.S.A. SAMP. METHOD :Split spoon
SURFACE ELEV.: 358.21 DATUNM :Ground level
SAMPLE SOIL DESCRIPTION
---------------------------------------------- Field screening of
N- Depth Density, color, SOIlL, admixtures split epoon with

No. Value (ft.) moisture, other, CONTAMINATION STR. 11.7 Hnu

T ek e e e e rm e e e e o AR A PR ek e e o R e ik e A o e e e T TR A A A = — ————— A o ——

1 2 2-4 Lse brn slt,and gvl,Fill,dry 0.6 PPME

2 is €-8 ©Stf grn tan brn slt w/snd,gvl 0.0 PPME

broken rock,Till,dry

3 46 8- Heathered & broken rock w/ltl cl 5;:34
9.2 & 8lt,Til}l,wet ﬁ;ﬂg

90Q1

o

Competent bedrock at 10.2 as
determined by hollow stem augers.
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BORIRG NUMBER:CB-10
PROJECT NAME :N.Storonske Cooperage PROJECT NGO, :0852-13-1

DATE '8/11/89 LOCATION :Schodack ,N. Y,
CONTRACTOR :Empire Soils Invest. IRSPECTOCR :N.Thompson & A.Murtaugh
DRILL. METHOD:4.25" I.D. H.S.A. SAMP. METHOD :Split epoon
SURFACE ELEV.: 357 .84 DATUM :Ground level
SAMPLE SOIL DESCRIPTION
---------------------------------------------- Field screening of
N- Depth Denaity, color, SOIL, admixtures split spoon with
No. Value (ft.) moisture, other, CONTAMINATION STR. 11.7 Hnu '
1 23 1-3 Lse -frm brn 8lt,snd,gvl,Fill,dry ﬁ
2 13 5-7 Lse brn f-c snd,f-c gvl,Outwash, ?ﬁﬁ;
dry ;'_,;.";::
3 81 11.5~ Grn gry weathered bedrock,broken I
13 & ang Argillite w/rock fines.

Weathered bedrock at 11.5 as
determined by hollow stem augere and
split epoon.

S e T T T T T T T TR N A s e T A R R AR A MR e S B e e T e . RE S A ot e e e v e T L A e - ————— A ik — -
W e e e e e S S e e e S A R e . — S M - e EE M L A o e EE e m e m e Ll L e N SRR
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BORINRG NUMBER:CB-il
PROJECT NAME :N.Storoneke Cooperage PROJECT NO. :0852-13-1

DATE :8/10/89 LOCATION :Schodack ,N. Y.
CONTRACTOR :Empire Scils Invest. INSPECTOR :N.Thompson & A.HMurtaugh
DRILL. METHOD:4.25" 1.D. H.S5.A. SAMP. METHOD :Split spoon
SURFACE ELEV.: 354,56 DATUH :Ground level

SAMPLE SQIL DESCRIPTION

---------------------------------------------- Field screening of
N- Depth Deneity, color, SOIL, admixtures split spoon with
No. Value (ft.) moisture, other, CONTAMINATION STR. 11.7 Hnu

1 5 1-3 Lee-frm brn slt & f snd,tr £-m ang : 0.2 PPME
-rnd gvl,tr sh frags,Fill,dry

3-5 Lse or brn f end,Fill,dry

2 5 5-7 Lse brn f-m snd,tr ang-subrnd f-m | 0.8 PPME
gvl,Fill,dry

3 12 9-11 Frm-hd brn elt & snd matrix w/f-c f 2: 0.0 PPME
ang-rnd gvl,tr sh frags,Outwash,
dry

4 36 11-13 Frm-lse brn c-snd,f-c ang-rnd gvl ?5:
gome &lt OQutwash,dry-moist AL

Note: Hd dne 1t brn dry Till
found on auger.

Competent bedrock at 13.8° as
determined by hollow stem auger.
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BORING NUMBER:CB-12
PROJECT NAME :N.Storonske Cooperage PROJECT NO. :0852-13-1

DATE '8/11/89 LOCATICON :Schodack,N. Y.
CONTRACTOR :Empire Soils Invest. INSPECTOR :N.Thompsen & A.Murtaugh
DRILL. METHOD:4.25" I.D. H.S.4. SAMP. METHOD :5plit spoon
SURFACE ELEV.: 357.29 DATUHN :Ground level
SAMPLE SOIL DESCRIPTION
—————————————————————————————————————————————— Field screening of
N- Depth Density, color, SOIL, admixturee eplit spoon with
No. Value (ft.) moisture, other, CONTAMINATION STR. 11.7 Hnu
1 10 1-3 Lse brn slt,end,gvl,Fill,dry ﬁ%m
* l-‘.. o
2 23 5-7 Lse-frm brn f-c snd w/gvl,Outwash [3%3
dry 0

3 100/.2 9.5 HNo recovery
11.5

4 100/.412.5- No recovery
13.8

Competent bedrock at 12.8° as
determined by hollow stem augers
and split spoon.
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BORING NUMBER:CB-13
PROJECT NAME :N.Storonske Cooperage PROJECT NO.

DATE :8/10/89 LOCATION
CONTRACTOR :Empire Soile Invest. INSPECTOR
DRILL. METHOD:4.25" I.D. H.S.A. SAMP. METHOD
SURFACE ELEV.: 356.65 DATUHM

N-

No. Value (ft.)

1 3
2 8
3 23
4 10
5 41
6 16

9-11

11-13

13-15

15-17

Depth Density, color, SOIL, admixtures

moisture, other, CONTAMINATION

Lse~-frm tan-br slt & f and sonme
f-m rnd-ang gvl,fiil,dry

Frm brn ¢ snd,some f-m aend & slt
some f-m ang-subrnd gvl,Outwash,
dry :

Lse brn f-m end w/ang-rnd gvl,
glt,Outwash,dry

Same as above,abbundant gvl,dry
No recovery

Lee brn ¢ snd w/gvl,some slt & f
snd,Outvash,moiat-wet

Competent bedrock at 15.7 as

determined by hollow stem augers.

:0852-
:Schod
:N.Tho
:5plit spoon

:Groun

STR.

Note: Till found on bottom of augers.

13-1
ack,N.Y.
mpson & A.Murtaugh

d level

Field screening of
eplit epoon with
11.7 Hnu

0.0 PPME

0.0 PPME

0.0 PPME

0-4.0 PPHE
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BORING NUMBER:CB-17
PROJECT NAME :N.Storonske Ccoperage PROJECT RNO. :0852-13-1

DATE :8/7/89 LOCATION :Schodack ,N. Y.
CONTRACTOR :Empire Scils Invest. INSPECTOR :N.Thompson & A.Murtaugh
DRILL. METHOD:4.25" I1.D. H.S.A. SAMP. METHOD :Split epoon
SURFACE ELEV.: 354 .47 DATUOM :Ground level
SAMPLE S0IL DESCRIPTION
---------------------------------------------- Field screening of
N- Depth Density, color, SOIL, admixtures eplit spoon with
No. Value (ft.) molisture, other, CONTAMINATION STR. 11.7 Hnu
———————————————————————————————————————————————— T] e e e S S A v WY W —
1 3 1-3 Lse brn f-c snd w/s8lt & f-c gvl | 11.0 PPME
Fill,dry
2 12 5-7 Lse brn f-c and,slt,ang gvl,Fill, 6.0 PPME
dry m

3 17 11-13 Lse brn m-¢ snd w/slt & gvl
Outwash,dry

4 37 19-21 Hd grn tan s8lt matrix w/f-c snd,
eh frags,Till,dry

Competent bedrock at 22.4° .as
determined by hollow atem augers.
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BORING NUMBER:CB-21
PROJECT NAME :H.Storonske Cooperage PROJECT NO. :0852-13-1

DATE :8/14/89 LOCATION :Schodack,N.Y,
CONTRACTOR :Bmpire Soile Invest. INSPECTOR :N.Thompson & A.Murtaugh
DRILL. METHOD:4.25" 1.D. H.5.4A. SAMP. METHOD :5plit spoon
SURFACE ELEV.: 354.88 DATUM :Ground level

SAMPLE SOIL DESCRIPTION

---------------------------------------------- Field screening of
N- Depth Density, color, S0IL, admixtures eplit spoon with
No. Value (ft.) moisture, other, CONTAMINATION STR. 11.7 Hnu

1 11 1i-3 Frm brn 8lt w/ c end gvl,pooly
srt Fill,dry

2 20 5-7 Lse brn ¢ snd w/ang-rnd gvl,some
f snd & slt,Cutwash,dry

3 100/.412-14 Boulder,no recovery

4 20 15-17 Frm gry-brn c snd,f-m gvl w/slt
Qutwash,moist-wet

5 43 18-20 Stf-hd grn-brn glt w/and & gvl
Till,wet ‘

6 100/.3 20~ Same as above,Till,wet
20.8

Competent bedrock at 20.8° as
determined by split spoon.




BORING NUMBER:CB-22
PROJECT NAME :N.Storonske Cooperage PROJECT NO. :0852-13-1

DATE :8/3/89 LOCATION :Schodack,N.Y.
CONTRACTOR Empire Soils Invest. INSPECTOR :N.Thompson & A.Murtaugh
DRILL. METHOD:4.25" I.D. H.S.A. SAMP. METHOD :Split spoon
SURFACE ELEV.: 352.56 DATUM .Ground level
SAMPLE SOIL DESCRIPTION
---------------------------------------------- Field screening of
N- Depth Density, color, SOIL, admixtures split spoons with

No. Value (ft.} moisture, other, CONTAMIRATION STR. 11.7 Hnu

1 13 1-3 Frm brn-gry slt,snd,f-m ang gvl, (
Fill,dry
2 70 5-7 Lse brn slt w/f-c snd,some f ang { 1.0 PPME

gvl,Fill,dry

3 16 7-9 7-8" same as above 1.2 PPHE
8-9° Lse-frm brn ¢ snd w/ f~c ang [5:.%;
gvl,Qutwash,dry i*i

4 20 11-13 Stf-hd grn brn elt & end matrix  puic
w/ ang-rnd f gvl,Outwash,dry {{EQ

3

5 14 13-15 Lee gry brn c snd w/some f snd  [iivd] 0.0 PPME

& £ ang gvl,Qutwash,dry ﬁﬁ:

R

6 75 18-20 No recovery i
904

7 30 20-22 Frm tan-1t brn f.snd & elt matrix {o°0]
1tl cl,some f gvl,Till, moist-wet %E?a

Competent bedrock at 21° as
determined by split spoon
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BORING NUMBER:CB-23
PROJECT NAME :N.Storonske Cooperage PROJECT NO. :0852-13-1

DATE :8/1/89 LOCATION :Schodack ,N.Y.
CONTRACTOR :Empire Soils InvestigatiINSPECTOR :N.Thompeon & A.Murtaugh
DRILL. METHOD:4.25" 1.D. H.S.A. SAMP. METHOD :Split spoon
SURFACE ELEV.: 353.30 DATUM :Ground level

SAMPLE SOIL DESCRIPTION

N- Depth Density, color, SOIL, admixtures Well
No. Value (ft.) moisture, other, CONTAMINATION STR. Congtruction
1 4 2-4 Frm br slt w/some f-c &nd,f ang-

rnd gvl,Fill, moist

2 12 4-6 Frm brn slt w/f-c¢ end,some f-m ang
gvl,dry-moist,Fill

3 68 8-10 Frm brn slt,snd,c ang gv},Fill
4 24 10-12 Lsge -frm brn f-c¢ snd matrix w/
f~-¢ ,ang-rnd gvl,Fill
/o
a2
5 84 14-16 14-15" Tan-brn elt & snd w/f-c 2
ang gvl,dry Yo

15-16° S5tf slt,end matrix w/m rnd %

gvl tr cl,Till,moist ?.é
$5%
6 50 16- Frm grn slt w/sh frags,moist-wet |09

b .
17.8 Till ot

Competent bedrock at 17.8° as
determined by split spoon
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BORING NUMBER:CB-24
FPROJECT NAME :N.Storonske Cooperage PROJECT NO. :0852-13-1

DATE :8/8/89 LOCATION :Schodack ,N.Y.
CONTRACTOR ‘Empire Soils InvestigatiINSPECTOR ‘N.Thompson & A.Murtaugh
DRILL. METHOD:4.25" I.D. H.S.A. SAMP. METHOD :Split spoon
SURFACE ELEV.: 354.92 DATUHM :Ground level
SAMPLE SOIL DESCRIPTION
---------------------------------------------- Field screening of
N- Depth Density, color, SOIL, admixtures split spoon with

No. Value (ft.) moisture, other, CONTAMINATION STR. 11.7 Hnu

1 6 2-4 Lse dk brn-blk slt,snd,gvl,
Fill , moist

2 5 4-6 Sft 1t tan-brn cly slt w/few pbls
Fill,moist-wet

7.0 PPHE

3 10 8-10 Sft-frm grn-brn cly slt w/rock
frags,Fill,moist

7.4 PPME

4 8 14-16 Sft-frm grn gry slt,snd,cl,w/
gsome gvl,v poorly srt,Outwash
moist-wet

5 PPHME

Competent bedrock at 23.2° as
determined by hollow stem auger.







