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SECTION 1.0
INTRODUCTION

In order to comply with the Suffolk County Department of Health
Service (SCDHS) Order on Consent #IW 89-87, Fanning, Phillips and
Molnar was contracted by Twomey, Latham, Shea and Kelley to perform
hydrogeologic and engineering studies at the Anorad Corporation, Inc.
site (Anorad) located at 100 Oser Avenue in Hauppauge, New York.

In July, 1990, Fanning, Phillips and Molnar conducted a Phase I

Investigation of Potential Sources of Contamination at the site. The

study included a historical review of site operations, identified
areas of concern based on regulatory file reviews, and presented
results of shallow soil sampling.. In response to the conclusions and
recommendations of this study, a Phase II investigation entitled
Follow-up Soil Investigation at 100 Oser Avenue, Hauppauge, New York
was performed in November, 1990.

The Phase II study included sampling and presentation of deep
soil sample results, the installation of 2-inch diameter vapor
extraction wells, and an assessment of the groundwater quality. The
information obtained in the phase I and II studies identify the
nature of contamination in the vadose zone and concluded that the soil
has the potential to release contaminants to the groundwater below the
site. It followed that Fanning, Phillips and Molnar recommended an
Interim Remedial Measure (IRM) to address the vadose zone
contamination and a Remedial Investigation (RI) to study the
groundwater quality. This document focuses on the former and is based
upon a work plan submitted to the SCDHS on August 2, 1991 and the

SCDHS's subsequent comments found in a letter dated Augqust 19, 1991.



The purpose of the following report is to determine the
- feasibility of soil vapor extraction at Anorad. As part of the
feasibility analysis, the results of a pilot study conducted on

December 17 through December 19, 1991 are presented and summarized.



SECTION 2.0

BACKGROUND
From previous investigations, Fanning, Phillips and Molnar
determined that contamination in the vadose zone of the Anorad site
was, in part, a result of point discharges by Sands Textile Corp. (the
previous owner of the site). The investigations included an analysis
of the soil vapor, storm drain sediment, shallow soil, deep soil and
groundwater (see Fanning, Phillips and Molnar's Phase I Investigation

of Potential Sources of Contamination at 100 Oser Avenue, July, 1990,

Follow-up Soil Investigation at 100 Oser Avenue, Hauppauge, New York
SCDHS Order on Consent #IW89-87, November, 1990 and Proposed Remedial
Investigation at Anorad Corp. 100 Oser Avenue, Hauppauge, New York,
June, 1991).

These investigations yield several conclusions, including:

* the source(s) of contamination in the unsaturated zone
are limited to three locations on the west side and
northwest corner of the 100 Oser Avenue facility,

* the main constituent of the contamination is
tetrachloroethene (perchloro-ethylene), and

* the compound has tended to be more concentrated in
shallow soils with minimal concentrations at greater
depths.

Figure 2.1 and Table 2.1 present the soil sample 1locations and
summarize the analytical results, respectively.

The surficial contaminant concentrations indicate three specific
point source discharge locations (S-1, S-2, and S-5). All other
sampling of the shallow soils indicate very low levels of
contamination. Conversely, the analytical results of the deep soils
indicate a somewhat uniform distribution. This is suspected to be the

result of the dissolved constituents in groundwater affecting the
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soils above the water table through water table fluctuations and

capillary action of the water.

During the Follow-up Soil Investigation, Fanning, Phillips and
Molnar performed deep soil sampling via boreholes. Upon completion of
the sampling activities, the boreholes were converted to vapor wells
in an effort to aid future investigations and/or remediation. The
location of the wells were based on knowledge of the site conditions
and accessibility of the drill rig. As shown in Figure 2.1, the wells
were installed with lateral distances ranging between 70 and 140 feet
on center depending on the well combination.

The vapor wells were constructed to a depth of approximately
sixty-three feef below the surface, rest approximately five feet above
the water table, and consist of two-inch diameter slotted PVC pipe
throughout the vadose zone. The upper three-feet is constructed of
solid PVC pipe and is sealed by bentonite pellets and grout. One
vapor well was placed on the west side (D-1), two near the northwest
corner (D-2 and D-3) and one on the east side of the site (D-4).
Appendix A presents the construction details of vapor wells D1, D2, D3

and D4.



S8ECTION 3.0
CONTAMINANT SUITABILITY, DISPERSION AND MASS

This section will analyze and estimate the contaminant's
suitability to soil vapor extraction, dispersion characteristics and
estimated mass in the unsaturated zone. The information presented in
this section 1is necessary for the development and analysis of the
pilot study which is presented in Section 4.

3.1 Suitability of Vapor Extraction Technology

Two physical characteristics of volatile organic compounds are
used as guidelines to determine if so0il vapor extraction will be
successful: vapor pressure and the Henry's Law Constant of a given
compound. In general, compounds with vapor pressures greater than or
equal to 1.0 mm of Hg at 20°C and a Henry's Law Constant greater than
100 ATM/mole fraction are well suited. Table 3.1 summarizes the
physical characteristics of the compounds detected at the site.

Table 3.1 presents some noteworthy facts. More than 97 percent
of the contamination at the site is tetrachloroethene: an extremely
volatile compound. The vapor pressure and Henry's Law Constant for
the compounds evidence their suitability for vapor extraction (99.6%
of the contamination is suitable). Two compounds, namely acetone and
2-butanone, because of their high water solubility have marginal
Henry's constants. Table 3.2 lists a few soil extraction projects
which remediation includes the extraction of both acetone and 2-
butanone. In addition, it appears that sites with favorable
conditions (i.e., soil permeability) have an additional influence on
marginal compounds -~ bioremediation. With the increase in oxygen

supply, degradation of both the volatiles and semi-volatiles are



- CONTAMINANT PROPERTII’EI‘SAXIPEIIE) i%’ERAGE CONCENTRATIONS
- Average Contaminant's ngs.;lre ggl;l;yt;:t
Chemical  Molecular Concentrations' % of @ 20°C  ATM/Mole
- Detected Compound Formula Weight pglkg The Total ~mm of Hg Fraction
Vinyl Chloride C,H,Cl1 62.50 655 <0.1 2530 1245
- . 1,1-Dichloroethene CH,Cl, 96.94 3 <0.1 510 834
_ 1,1-Dichloroethane CHCL,  98.96 5 <0.1 217 303
~ Cis/Trans-1,2-Dichloroethene  C,H,C1, 96.94 8,290 0.5 295 296
®  Chloroform CHCI,  119.37 8 <0.1 189 225
1,1, 1-Trichloroethane C,H,Cl, 133.40 211 <0.1 100 274
- Trichloroethene CZHC 13 131.38 26,578 1.6 65 651
; Tetrachloroethene C,Cl, 165.82 1,649,216 97.5 15 1492
Toluene CH, 92.15 3 <0.1 26 367
-; Xylenes CH,, 106.18 4 <0.1 7 313
1,2-Dichlorobenzene CH/Cl, 147,00 167 <0.1 1 164
*  Acctone C,HO 58.09 2,733 0.2 216 2
- 2-Butanone (MEK) CH,0 72.12 3,966 0.2 84 3
., Styrene C.H, 104.16 144 <0.1 7 146
- ;

- 1- Average concentration of the detected compounds within the zone of contamination as presented on Plate 1.
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TABLE 3.2°
- SOIL EXTRACTION OPERATIONS WHICH INCLUDE
LOW HENRY'S CONSTANT COMPOUNDS
- i
3 Chemicals Present
With Low Status of
- Site Henry's Constants Site Geology Cleanup
a TIME OIL COMPANY Work Naphthalene, Sand and gravel 240 Ibs
Assignment No. 74-ON14.1 2-Methylnaphthalene  with some silt ongoing
Tacoma, Washington 2-butanone (MEK)
! Acetone
-
- PAINT STORAGE WAREHOQUSE Acetone Sandy soil with clay > 7800 lbs after
Dayton, Ohio Ketones strata sands and gravels 165 days
ongoing
-
{ THOMAS SOLVENT COMPANY Naphthalene Sand and gravel alluvial ongoing
- Superfund Site-Battle 2-butanone (MEK) deposit over sandstone
Creek, Michigan Acetone
- H
-
- * Source - Hutzler, Neil J., State of Technology Review Soil Vapor Ex ion Systems, 1989.
-
83168
- .
|
-
-
9
-



enhanced. All of these facts lend to vapor extraction as an effective
remedial technology.
3.2 Contaminant Dispersion Characteristics

At the Anorad site, nine shallow soil samples, four deep soil
samples, four groundwater samples and soil vapor readings from 73
locations have assisted in delineating the extent of the
contamination.

The gas plume has developed from three point source discharges at
the surface (S-1, S-2, and S-5). 1In order to estimate the dispersion
of the contaminated soil, Fanning, Phillips and Molnar consulted
model experiments performed by Friedrich Schwille (Schwille, 1988).
Schwille's experiments on dense chlorinated solvents spreading as a
fluid phase in porous media indicate:

* Chlorinated solvents will penetrate a dry formation

(air filled pores) more quickly than water due to their
higher densities and lower viscosities.

* Chlorinated solvents will mound on water filled pours

until the solvent develops sufficient head to drive out
the water and penetrate the pore.

* In general, the chlorinated solvents penetrate porous
media contracting (or becoming narrower) with depth -~
until a less permeable_ lens 1is intersected: a

permeability of 1-2 x 10 ° cm/sec. will restrict the
infiltration of chlorinated solvents.

An estimate of vertical dispersion had to be made to complete the
3 dimensional picture of soil contamination. Based on Schwille's
findings and Fanning, Phillips and Molnar's knowledge of the site
geology, very little a dispersion is expected from the surface.

A detailed review of the previous sampling data and our assumed
limits of contamination is supported by the model experiments of

Schwille.

10



3.3 Mass Calculations

Several assumptions were made to determine the average
concentration in the unsaturated zone. First, the highest levels»
showed up in the shallow samples. In fact, only trace amounts of
contamination 1is observed in the deep samples. Hence, the average
concentration was calculated to be the highest level observed divided
by 2 for the full length of the vadose zone. The results shown in
Table 3.3 estimate the existence of 13,725 lbs of TCE at the locations
displayed in Figure 3.1.

In addition to Schwille's experiments on dispersion, column and
trough experiments investigated the retention capacities of porous
media. Schwille determined that porous soils have a particularly high
retention capacity with respect to draining time. This fact combined
with the vertical separation between samples makes it difficult to
estimate the mass of contaminates at the site. However, Fanning,
Phillips and Molnar believes that several conclusions can be made
regarding the contamination.

* Point sources have released contaminates to the

subsurfaced in three locations (S-1, S-2, and S-5).

* The dispersion of the contamination is expected to be
minimum vertically.

* The majority of the contaminates are bound in the
surface or near surface soils.

11



TABLE 3.3
- THEORETICAL MASS CALCULATION
- 3
-’
S1 10’ Radius 2.7 x 10° ug/kg 2,500
-g 60’ Deep 2
_‘ S2 10’ Radius .130 x 10° ug/kg 125
| 60’ Deep 2
“ S5 10’ Radius 12 x 10° ug/kg 11,100
60’ Deep 2
- !
- 1-  Assuming a soil density of 98 lbs/cu. ft.
- : ss168wp
.-}
-
o
-
-
-
-j
‘ 12
-
o



—N

D-3
o
Anorad Corp. ®S7
100 Oser Ave.
TCE concentrations
S-1 2,700,000 ug/kg
s-2 130,000 uglkg
S-3 8,000 ug/kg
o) e S-8 S-4 4,500 ug/kg
N.T.S. D-4 S5 12,000,000 ug/kg
S-6 0 ug/kg
®S9 S-7 0 uglkg
S-8 0 ug/kg
S-9 0 ugikg
D-1 15 ugikg
PLAN VIEW o2 1S vk
D-3 7 uglkg
D4 20 ug/kg
ISOMETRIC VIEW

LEDEND:

@ SHALLOW SOIL SAMPLE LOCATION
O DEEP SOIL SAMPLE LOCATION/VAPOR WELL

D ESTIMATED LIMITS OF CONTAMINATION
N.T.S.

|[F,P & M | FIGURE 3.1- ESTIMATED LIMITS OF CONTAMINATION
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SECTION 4.0
PILOT BTUDY

On December 17, 1991 through December 19, 1991, a pilot study was
performed at the Anorad site. The objective of the pilot study was to
verify vapor extraction as a feasible remedial technology at the site.
This section addresses this objective by reviewing the theory of vapor
extraction systems, discussing the rationale of the pilot study and
presenting the pilot study results.

4.1 Theory of Soil Vapor Extraction

Soil vapor extraction is a technique where air is extracted from
a contaminated so0il by means of a vacuum pump. Air which is drawn
through contaminated soils become laden with volatile organic
compounds (VOCs) which have an affinity to vaporize from the adsorbed
or liquid phase. The air containing VOCs is replaced by air from
surrounding clean soils and/or the atmosphere: the movement of the
air through the contaminated zone enhances the evaporation of VOCs.

As previously discussed, two chemical properties of VOCs are used
to indicate the degree of soil vapor extraction success. The primary
chemical properties of concern are the vapor pressure and Henry's Law
Constant of a given compound. Soil vapor extraction systems are,
therefore, most effective in removing compounds which are volatile at
ambient subsurface temperatures. All compounds present at the site
have been verified as suitable to vapor extraction as presented in
Section 3.1.

The extraction of chemicals 1is also enhanced by geologic
conditions, especially dry porous granular media such as sand and

gravel. Previous investigations at the site have concluded that the

14



geology found at 100 Oser Avenue consists of gravelly sands.

Furthermore, the asphalt pavement, which covers most of the area
of concern, provides a barrier to the infiltration of rain water and
atmospheric air. This barrier to weather elements increases the
radius of influence from a vapor well. Figure 4.1 is a schematic of a
vapor flow net and shows the qualitative effect of an impermeable
surface. The figure illustrates how an impermeable asphalt surface
magnifies equipotential pressure 1lines, and hence, the radius of
influence, to propagate greater in lateral directions. Conversely,
where no impermeable cap exists, smaller influence areas tend to form.
It is important to note that under a perfect seal, equipotential lines
are perpendicular to groundwater flow (a two barrier condition).

The flow of air through soils to an extraction well is analogous
to groundwater dynamics. Since both air (at standard conditions) and
groundwater are noncompressible fluids, their dynamic behavior is
basically the same. Therefore, when a negative pressure is applied to
an extraction well pressure gradients towards the well are formed.
The pressure dgradients are similar in appearance and function to
drawdown cones in water wells.

Likewise, when applying a vacuum to a well, an area of influence
is generated. Essentially, this influence area can be considered the
area from which a well is removing vapors. The size and extent of the
influence area is affected by many factors including: the vertical
and horizontal pneumatic conductivities, the 1location of physical
barriers in the subsurface and the existence of impermeable surface
seals such as asphalt.

An important consideration in reference to the influence area is

15
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potentially drawing contaminants from outside sources towards the
site. This 1is especially critical at the subject since upgradient
contaminant sources are suspected to exist nearby. Solutions to
resolve this concern include: (1) adjusting the extraction rate to
attain only the desired influence area, and (2) installing physical
barriers. The former is dependent on geologic conditions and site
constraints and requires an in depth knowledge of the subsurface
conditions and costly trial and error fielding testing. The latter
could be installed to control the flow from certain areas (for
example, bentonite/slurry walls or sheeting). However, with a 60 foot
unsaturated zone at the subject site, this alternative is not cost
effective.

Alternatively, passive or forced injection wells can be installed
between the extraction well and an off-site contaminant source.
Passive wells are wells in the vadose zone which are open to the
atmosphere. These wells, placed within the zone of influence of an
extraction well, introduce atmospheric pressure to the subsurface; and
hence, restrict the migration beyond the passive well. Forced
injection wells, on the other hand, are wells in which clean air is
reinjected into the subsurface. Similar to passive wells, they are
placed between the extraction well and the suspected off-site source,
and introduce pressure gradients which prevent the migration of off-
site sources toward an extraction system. Forced injection wells also
improve the efficiency of a treatment system by increasing pressure
gradients to the extraction well.

4.2 Rationale of Study

The pilot study was performed to study the dynamic behavior of

17



air flow through the vadose zone to verify that soil vapor extraction
can influence all areas of concern.

To study the effects of pumping, pressure measurement in the
subsurface was required at various times, depths and locations. This
was achieved by installing and monitoring shallow vapor probes and
vapor probe clusters. The shallow vapor probes consisted of a single
well which penetrated the subsurface to a depth of 5 feet. The vapor
probe clusters consisted of four individual 1 inch diameter wells
screened and isolated from each other at various discrete depths. A
schematic drawing of the shallow vapor probes and the vapor probe
clusters are found in Figures 4.2 and 4.3, respectively.

The shallow vapor probes were set at a radial distance of twenty-
five feet from each of the extraction wells and located ninety degrees
apart to determine horizontal or lateral pressure gradients. These
surface readings were targeted to identify any physical barriers in
the subsurface (i.e., 1low permeability areas and/or atmospheric
influences). The vapor clusters were placed in locations central to
all of the extraction wells and facilitate vertical pressure readings.
The data obtained from the deeper probes sought to identify pressure
variationg with depth, verify influences at all depths, and identify
the depth with the least negative pressure thereby discovering one
critical zone. Plate 1, the conceptual vapor extraction plan and site
plan, depicts the locations of these devices.

To determine the dynamics of vapor flow, three extraction wells
(D1, D2 and D3) were pumped during three individual tests. Prior to
(background) and during the pumping of each well, the negative

pressure at each shallow and deep vapor probe was measured. Each

18
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measurement point was monitored approximately every fifteen minutes
over a test period of roughly three hours for each test. This allowed
the dynamic response from pumping in the subsurface to be determined.
Pressure measurements were made using standard magnehelic vacuum
gauges.

The approved work plan required pumping two wells at a single
flowrate: the constant flowrate test was performed on D1 and D3.
To supplement this data, the work plan detailed one of the wells to be
pumped at varied rates to determine the effects on the influence area
and contaminant removal. Vapor well D2 was utilized for this "step-
punmp" test.

In addition to the measurement of flowrates, total voc
concentrations were measured by a photoionization detector (PID) prior
to and following treatment via a vapor phase granular activated carbon
(GAC) filter.

4.3 Presentation of Results

Table 4.1 is a summary of the steady-state data collected during
the vapor extraction from wells D-1, D-2, and D-3. A full
presentation of the field data collected can be found in Appendix B of
this report.

Due to variations in barometric pressure during the course of the
pumping tests, some error in the pressure measurements was observed.
The field error is attributed to three sources: atmospheric pressure,
measurement, and equipment error. The effect of atmospheric pressure
could be seen if atmospheric readings fluctuated during a given test
(about 3 hours).

Typical variations in the pilot study data suggest an error range

21
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of plus or minus 0.03 inches of water. Applying an additional factor
of safety, a negative pressure of 0.05 inches of water was
conservatively selected to account for field errors. Thus, the
approximate radius of influence of the extraction wells was defined as
the radius at which a pressure change of 0.05 inches of water was
achieved.

Based upon the data and our defined limit of the radius of
influence, the pressure drop versus radial distance from the
extraction wells was plotted. Figures 4.4 through 4.6 illustrate the
steady-state condition of this correlation. From these graphs, an
approximate radius of influence qf each well has been determined for a
given flowrate. Figure 4.4 and 4.6 show a radius of influence of 42
and 96 feet for vapor well D1 and D3, respectively. The large
disparity in the radius of influence is explained by two field
observations: D-3 is primarily surrounded by impermeable surfaces and
D-1 is located close to a drainpool causing saturated and clogged soil
(fine silts) conditions.

As mentioned, in addition to pumping D1 and D3 at one flowrate,
vapor well D-2 was tested at three flowrates to simulate a step-pump
test. The purpose of this test was to identify the corresponding
radius of influence of several flowrates. This data could then be
utilized to develop a relationship between Q and R.

Vapor well D-2 was first pumped at approximately 42 cubic feet
per minute (cfm). As presented in Table 4.1, data collected from this
test had large variations in pressure readings. In fact, a close
examination of this data indicates 1large increases in pressure.

During the course of this test, the weather fluctuated between low to
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high atmospheric pressures. The background fluctuation (and, hence,
the subsurface readings for a given time period) follows the same
pattern (refer to the field data for D-2 on 12/17/91). Fanning,
Phillips and Molnar has concluded that the 42 cfm pump test on D-2 has
produced unreliable data due to atmospheric changes.

on the next day, after the weather conditions subsided, the
extraction rate from D-2 was increased to an intermediate flowrate of
56 cfm. As presented in Figure 4.5, a radius of influence of
approximately 42 feet is associated with this flowrate. When the
flowrate was increased to 72 cfm the radius of influence increases to
about 47 feet. Therefore, at D-2, a 28% increase in flowrate results
in a 12% increase in radius.

Based upon the data obtained from the tests at D-2, an empirical

relationship can be defined for Q and R:

Q Q;
2 o2
Ry R,
Where Q, = Flowrate 1
R, = Radius of influence at flowrate 1
Qy = Flowrate 2
R, = Radius of influence at flowrate 2

Again, the radius of influence was defined to be the distance from the
well where the negative pressure is equivalent to 0.05 inches of

water.

It is interesting to note that this relationship is
representative of a theoretical situation in which the velocity beyond
the radius of influence is zero and the velocity entering the system

from top and bottom is constant for two different flowrates. Since
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the empirical data closely matches theoretical derivation

(approximately 3% error), this relationship is a good model for well

D-2. This suggests that at 42 cfm, D-2 would have yielded a 36

radius of influence.
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SECTION 5.0
CONCEPTUAL DESIGN AND COST ESTIMATE

This section will explore the conceptual design of the remedial

systen. The conceptual design 1is based on design assumptions

presented, an evaluation of alternatives and cost estimate.

5.1

Design Assumptions

Prior to developing alternatives for the site and a conceptual

design, several design assumptions need to be identified:

* The contamination has predominantly resulted due to
three point source discharges near S-1, S-2, and S-5.

* The site geology 1is predominantly porous granular
media.

* Although a gas mound has laterally extended a number of
feet beyond the point source discharges, the fluid
contaminant is expected to be within a 10 - 15 foot

radius of the discharge point.

* For the purposes of a conceptual design, the
relationship developed in Section 4.3 (Q,/R S QZ/RZZ)
can be assumed consistent for each well. ence, with

one set of data at each well, the design flowrate for a
given well can be determined for a desired radius of
influence.
Alternatives
There are three alternatives being considered for the solution of
contaminated soil problem:
Engineered vapor extraction system with three separate
alternatives for handling the contaminat?d air that will be
generated from this vapor extraction system-™.

Soil excavation of hot spots with natural soil vapor extraction
and capping.

Capping.

Appendix D verifies the need of air treatment at relatively high
flow rates.
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The first alternative deals with engineering a vapor extraction

systenm. That conceptual design of the vapor extraction system is
-ﬁ shown in Figure 5.1 and Plate 1. Figure 5.1 has three vapor
. extraction wells (D1, D-2, and D-3) connected by a header pipe and
- then by a blower system operating at 360 cfm?. The vapor extraction
i system would lead into one of three possible alternatives for handling
- ,
the contaminated vapors:

-é la. Engineered vapor extraction system with incineration: this
system calls for the thermal destruction of the
tetrachloro§thylene molecule. Catalytic incineration is

: anticipated-.

-

‘ 1b. Engineered vapor extraction system with granular activated carbon
: (GAC) and onsite carbon regeneration: this would entail

- capturing the tetrachloroethylene on an activated carbon bed with
onsite regeneration with steam. The onsite regeneration would
produce a pure tetrachloroethylene side stream and contaminated

- water which must be handled as a hazardous waste.

lc. Engineered vapor extraction system with GAC and off site
regeneration: this is with off-site regeneration. The carbon

- beds would be filled and then shipped off-site for regeneration.
No hazardous waste would be generated onsite except for the
carbon itself.

-

2. The second alternative is soil excavation of hot spots natural

3 venting and capping. There are three hot spots that are fairly
-' close to the surface that can be remediated rather quickly, S-1,
‘ S-2, and S-5. It is proposed that three feet of soil be
excavated here where a majority of the PCE is bound into the

soil. In addition, deep vapor wells would be installed at these

- three locations; 1, 2, and 5. A turbine wind driven fan would be
utilized to naturally draw out the gases from the contaminated
zones. These vents would have to be slightly above rooftop

- level. It 1is estimated that the size of the pipe should be
approximately 12". Finally, these areas would be capped with
asphalt and a drain installed to seal these areas.

- 3. The final alternative would be paving over the area so that no

B

2. Appendix H derives this flow rate.

- 3. Appendices E and F describe the catalytic oxidation of
tetrachloroethylene and the resultant air emission levels.

-
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-
: TABLE 5.1
- SUMMARY OF CLEANUP ALTERNATIVES!
i 4=‘7 — = |
- AVERAGE
, DURATION OF ANNUAL O&M
i ALTERNATIVES? DESIGN FLOW OPERATION CAPITAL COST COST
-%
la. Incineration 360 cfm 1-8 years $250,000 $37,000
'; 1b.  Onsite regeneration 360 cfm 1-8 years 280,000 30,000
- (VIC System)
: 1c. Off-site Regeneration 360 cfm 1-8 years 145,000 Large Variation
- 2. Soil excavation/natural 15 cfm 2-30+ years 60,000 10,000
flow and capping
- 3 Capping 0 cfm N/A 10,000 N/A
- 1) These prices do not include standard contingency factors of plus or minus 25%.
) Alternatives la-Ic include capital costs of $54,000 attributed for blowers, piping, and other VES components
and $40,000 towards engineering design, inspection and permitting. Alternative 2 includes capital costs of
L $40,000 for 3 feet of soil removal, wells, turbines, and $20,000 for design, inspection and permitting.
- Alternative 3 has no costs additional to capping.
[ ]
ccr-ar2
-
[ ]
-
. i
-
-
-
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water could infiltrate through the surface and cause any
migration of the PCE into the groundwater.

Table 5.1 shows the summary of the cleanup alternatives, design
flowrates, the duration of operation, capital costs, and O&M costs.
The first three alternatives (1la, 1b, and 1c) have fairly quick time
for cleanup of the soil, in one to eight years depending upon the true
level of contamination. The second alternative really could take
between two and thirty years to cleanup the operation. The second
alternative would also have capping such that no water would be

allowed to drain through this area.
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SECTION 6.0
CONCLUSIONS AND RECOMMENDATIONS

This section will review the conclusions and recommendations of
the pilot and feasibility study analysis for the Anorad site. In
general, the findings of this report verify and confirm the

application of soil vapor extraction.

Conclusions

The following conclusions can be drawn from Fanning, Phillips and

Molnar's analysis.

* Contamination is present primarily on the western side
of the site. The source of the contamination has been
determined to be, in part, the result of discharges
from Sands Textile Corp. (the previous owner of the
site).

* The background (Section 2.0) summarizes previous
Fanning, Phillips and Molnar's investigations and
identifies contamination to be present on the west side

and northwest corner of the facility. The primary
constituent of contamination is tetrachloroethylene
(refer to Figure 2.1 and Table 2.1). In addition,

during previous investigations three vapor extraction
wells were installed within the zone of contamination
(D-1, D-2, and D-3).

* Of the detected compounds discovered at the site,
tetrachloroethylene represents more than 97% of the
total volatile organic compounds found at the site.
All of the compounds detected have an infinity for soil
vapor extraction: acetone and 2-butanone have been
verified as compounds amenable to soil vapor extraction
based upon case studies (refer to Table 3.2).

* The tetrachloroethylene was assumed to disperse in the
vadose zone straight down. This is based upon model
experiments performed by Frederick Schwille.

* The pilot study was performed in December, 1991 and
consisted of monitoring several shallow vapor probes
and deep vapor probe clusters, while performing three
separate well pump tests (D-1, D~2, and D-3). Gas
extraction well D-1 and D-3 were tested at a constant
flowrate while extraction well D-2 was utilized as a
pump test.
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* Based upon the pilot study resulgs, a relatignship was
defined for Q and R (Q;/Rq = Q,/R,“). This
relationship was found consistent with the theoretical
situation, where velocity beyond the radius of
influence is zero and the average velocity entering the
system from top and bottom defines a radius of
influence for a given flow. The field tests indicate a
3 percent error from the theoretical model.

* A PC-based interactive model was utilized to estimate
the duration of cleanup. The model predicts D-1, D-2,
and D-3 to attain 99% removal between 1 and 8 years. A
sensitivity analysis of the model indicated that air
permeability of the soil (assumed to be 0.1 darcy) can
greatly influence the model results (i.e., as great as
50%). Based upon these findings, Fanning, Phillips and
Molnar utilized an estimated cleanup duration of 1-8
years for cost purposes. Appendix C presents the model
output.

* Based upon the relationship developed between Q and R,
designed flowrates were developed: D-1, D-2, and D-3
require gas extraction rates of 100, 215, and 45 cfn,
respectively. Based upon sound engineering practice,
the blower system should be capable of pumping between
150 and 600 cfm.

* Several emission treatment alternatives were presented
and analyzed based upon their anticipated removal
efficiencies and costs. Based upon the analysis in
Section 5.4, soil excavation and natural soil venting
and capping 1is recommended. Although longer in
duration, this alternative will remove the highly
contaminated soils, cap the area and address the
residual PCE with long term venting at a reasonable
cost.

* Section 7.0 presents a schedule of implementation.
Based upon the schedule, the cleanup project can begin
operation in mid 1993.
Recommendations
Fanning, Phillips and Molnar recommends that this study be
reviewed and submitted to the Suffolk county Department of Health
Services for comments. Based upon the County's review and comments, a

final design should be initiated according to the schedule presented

in Section 7.0. Additional considerations during the design phase
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should include the following:

*

Careful pneumatic considerations and controls should be
performed and designed to conform with the most current
air regulations. An evaluation of future Clean Air Act
amendments may change the long-term treatment project.

Rerouting of the surface drainage along the west and
northwest side of the building to an area outside of
the zone of contamination.

Additional sealing of the asphalt above the 2zone of

contamination (adjacent to the retaining wall in the
ally and in the northwest corner of the site.
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S8ECTION 7.0
SCHEDULE
In order to begin the remediation of the contaminated vadose
zone, coordination among Fanning, Phillips and Molnar, Anorad
Corporation, Suffolk County Department of Health Services and the New
York State Department of Environmental Conservation will be
imperative. Figure 7.1 illustrates the proposed schedule and the

interaction required from these parties.
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APPENDIX A

VAPOR WELL CONSTRUCTION LOGS
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APPENDIX B

PILOT STUDY DATA
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APPENDIX D

COMPARISON OF VAPOR EXTRACTION SYSTEM'S
TETRACHLOROETHYLENE EMISSIONS TO PREVAILING STANDARDS



APPENDIX D

COMPARISON OF VAPOR EXTRACTION SYSTEM'’S

TETRACHLOROETHYLENE EMISSIONS TO PREVAILING STANDARDS!

To determine the loading rate of tetrachloroethylene, the derivation of
the calculation is shown below: let

Loading rate - L (1lbs/hr)
Flowrate - Q (ft¥/min)
Volumetric parts per million - PPM,

for tetrachloroethylene:

1lbs]|_
L[ hr]'

3 (]
Q[jfn]xPPva 1 [m"le]xlsa[moglesto[mn]xza.32 [2 ]x2'2°5 1bs

1 hr 1000 g

24.4

|£t?

3
E] - Q[—f,t—J X PPM, x 25.80
hr min

Since the extraction system will operate within a wide window of flow
rates and concentration, expected scenerios with their corresponding
loading rates are listed below.

PPM, L
(ft3/min) (1/10°%) (1bs/hr)
500 0.009 116
500 0.008 103
400 0.008 83
360 0.0075 70
200 0.004 21
180 0.001 4.6

1

NYSDEC Air Guide 1 is considered the primary reference.
1989 printing edition was used, while verbal update of
latest levels was obtained.

|



A screening analysis of ambient a1r quality impact due to emission of
tetrachloroethylene from a 38 ft? stack outlet is carried out in
accordance with the procedure described in I(A), Appendix A, Pg. 14 of
Air Guide 1, as follows:

1) NYSDEC Air Guide 1 classifies tetrachloroethylene as a "Moderate
Toxicity Air Contaminant" with an Ambient Guideline Concentration
(AGC) of 1.2 ug/m’.

2) The "New York County" test:

Q. = AGC/200/ = 1.2/200 = 0.006 1lbs/hr

This loading rate corresponds to a 100 cfm/hr and a 2 ppm concentration

of tetrachloroethylene. That is, our emission rate during remediation

will always exceed Q,. Thus, we continue with Step 3 on Page 14.

3) In-Stack Concentration = Loading Rate

Flow Rate
_1b/hr X__l_ hr1_ L 1lbs
[ ft3/min 0 min] 60Q

_L | 1B |, 1.602 x 101 = 2,67 x 10°® L |BZ
0Q | Ft3 Q| m?
Divide above ratio b 100 and compare to AGC.
Therefore, 2.67 x 10 Max L = 2.67 x 10% x 116
Corresponding Q 500

= 619.440 ug/m® > 1.2 ug/m’

To determine the critical concentration at which the above condition is
satisfied, we recall the loading rate equation as:

L =0Qx PPM, x 25.8
or L/Q = PPM, x 25.8

2 This height is assumed to simplify the analysis
concerning cavity impact and is based upon one and a half
time the building height. A less conservative height can
be designed.



Moreover, the in-stack concentration upper limit was defined by:

L x 1.602 x 109 < 1.2 or L/Q < 4.49 x 107
60Q 100

At the critical concentration:

PPM, x 25.8 = 4.49 x 107
That is, the concentration is 0.02 ppm. We thus proceed to (4) (a)
(4)(a) h,=1.5 * h, = 1.5 * 25 = 37.5 ft.

Since our stack height is 38 ft., "no cavity impacts need be
considered"”, and thus we can skip to step 5 on page 16.

(5) (b) (i) h, = 38 ft. ca = 4218 x AER

2.16
h,

where: Ca is annual concentration (ug/m’)
AER is annual emission rate (1lbs/hr)

To %}nd critical AER, let Ca = AGC (1.2 ug/m’), therefore, Ca = 1.2
ug/m’.

Therefore, (1.2)(38%!%) = AER = 0.74 1lb/hr
4218

Thus, the vapor extraction system (VES) design must be capable of
maintaining treatment below 0.74 1b/hr.

To maintain an emission rate of 0.74 1lb/hr or under, a removal
efficiency of tetrachloroethylene greater than 99.4% is required if our
maximum loading is in fact experienced. This illustrated by:

AER
+100
al

Removal Efficiency (%) =|1-



APPENDIX E

CATALYTIC OXIDATION OF TETRACHLOROETHYLENE



APPENDIX E

CATALYTIC OXIDATION OF TETRACHLOROETHYLENE

The catalytic oxidation of tetrachloroethylene with the presence of
some water moisture from soil vapors can be represented by the
following balanced chemical reaction:

Engelhard
Catalyst
C,Cl + O + 2H,0 » 4HC1 + 2CO
2¢%4(g) T %2(9) 2%(9) o Toooer CH(a) 2(q)
The above reaction indicates that the molar ratio between
tetrachloroethylene and hydrogen chloride is 1:4. From this ratio,
the relationship between the loading rate of the two chemicals can be
determined in the following manner:

Cp Clygy —> HCl(q,
Molar Ratio 1 : 4
Molecular Mass 168 g/Mole : 37 g/Mole
Mass Ratio 1 x 168 : 4 x 37
or 1 : 0.881
Loading Rate = Mass, Thus 1 : 0.881

Time
L (HCl) = 0.881*L (C,Cl,)

For the flows, concentration and corresponding loading rates of
tetrachloroethylene, we can now also present the emission rate of
hydrogen chloride and observe how it might vary throughout the
remediation period.

Q PPM,, L(C,Cl,) L(HC1)
(Ft3/Min) (1/109) (1bs/hr) (1bs/hr)
500 0.009 116 102
500 0.008 103 91
400 0.008 83 73
360 0.0075 70 62
200 0.004 21 19

180 0.001 46 4 < AER critical
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APPENDIX F

AIR EMMISION LEVELS DUE TO CATALYTIC OXIDATION

To determine whither HCL emissions from catalytic oxidation meet
NYSDEC guidelines:

Oxidizing tetrachloroethylene in the presence of water moisture and a
catalyst at 750°-1000° F results in the formation of carbon dioxide,
water, and hydrogen chloride vapors. With a maximun
tetrachloroethylene 1loading rate of 116 lbs/hr, a maximum hydrogen
chloride loading rate of 1024 lbs/hr is expected. This emission rate
of hydrogen chloride is a subject of concern.

A screening analysis of ambient air quality impgct due to emission of
hydrogen chloride from a 38 ft. stack outlet is carried out in
accordance with the procedure described in I(A), Appendix A, P. 14 of
NYS Air Guide 1, as follows:

(1) Hydrogen chlgride is classified as 3 "Low Toxicity Air
Contaminant"” with an AGC of 7 ug/m”.

(2) It is assumed that the source and the environs meet the
"New York County" criteria. Thus, the "3)New York
County" test on Page 22 follows: Q. = AGC/200 = 0.035 <
102 1lbs/hr. Since our emission rate exceeds Q,, we
will continue with step 3 on page 14.

(3) Following the same procedure as in Appendix D, (3).
From Appendix F, L., = 102 lb/hr, Q = 500 cfm
Therefore, L/Q X 2.67 X 108 = 544,680 ug/m3 > 7 ug/m3
To determine the critical concentration at which the

above condition 1is satisfied, we derive the loading
rate equation for hydrogen chloride gas as:

L =9Qx ppnm, X 5.68 or L/Q = ppm,, X 5.68

Moreover, the in-stack concegtration upper limit was
defined by: L/Q < 2.62 x 10~

1. NYS Air Guide 1, September 1989 printing edition is the primary
reference used in this analysis.

2. A 1less conservative stack height can be designed by analyzing
cavity impact. AGC levels, however, are current.

3. Table IV, Page 56, NYS Air Guide 1.



ss168

(4) (a)

(5) (b) (1)

At the critical condition: ppm, x 5-68 = 2-62 X 10~6
That is 1initial concentration is 0-5 ppm. We, thus
proceed to (4) (a).

h, = 1.5%h, = 1.5%25 =37.5 Ft. Since our stack height
is 38 Ft., "no cavity impacts need be considered", and
thus we can skip to Step 5 on Page 16.

hg = 38 ft.
From Figure VII on page 28, the _point (102,38)
corresponds to a C_, value of 166 pg/m3. Thus, AGC is
exceedgd. To identify critical loading rate, let C, =
7 ug/m”, therefore, AER = 4.3 1b/hr. Therefore,
efficiency of scrubber > 1 - 4.3

— * 100

102

> 95.8%
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FIELD REPORT
ANORAD CORPORATION
HAUPPAUGE, NY
VAPOR CLUSTER AND PROBE INSTALLATIONS

DATE: December 2, 1991
PRESENT: Scott Stehlik Fanning, Phillips & Molnar
John Paul Schepp Fanning, Phillips & Molnar
Carl Pedersen Land, Air, Water Environmental Services
Kevin McGourty Land, Air, Water Environmental Services
Steven Mandell Land, Air, Water Environmental Services
WEATHER: 45°F Overcast

OBJECTIVE: Construct vapor clusters and probes as per Fanning,
Phillips & Molnar Specifications

DETAILS:

Arrived on site at 7:00 AM and met drillers from Land, Air, Water
Environmental Services. Microtip (TIP) calibrated to 101 ppm
isobutylene. Drillers steam cleaned augers on site and set up over
location of vapor cluster-1. Drilled through asphalt and post hole dug
to 3 1/2 feet. Encountered portion of drain pool pipe, therefore,
relocated cluster.

Background readings on microtip 5 to 10 ppm. At 17-feet 20 ppm
detected with TIP in the breathing zone. Backed off and vented hole.
TIP readings lower to background. At 20-feet saturated soil was
encountered. At 25-feet obtained split spoon sample to try to locate
clay layer. Obtained continuous split spoon samples to 32-feet. All
samples were saturated. At 28.5-feet sample measured >10,000 ppm on
tip. At 32-feet top 2" of sample were dry. Continued drilling, puffs
of contaminated vapor reached 150 ppm in breathing zone.

Personal safety equipment raised to level C. Due to the water
intrusion and saturated conditions a 4-inch PVC groundwater well was
constructed, instead of the vapor cluster. Grab samples of soil
obtained at approximately 8' and 25' - 30' below grade and contained
in one quart mason jars. Fifteen feet of screen and 18' of casing was
lowered to 33-feet below grade. Drillers gravel packed to l6-feet (2
feet above screen). During auger withdrawal breathing zone readings
range from background to 400 ppm. Readings can be described as puffs
of contaminated air from the augers. Drillers added 2-feet of
pellets/chips and grouted to 2-feet below grade. The well was covered
with a pallet. Excess cuttings were placed in 55-gallon drums.
Materials used by drillers: 18-feet of 4-inch schedule 40 PVC; 15-feet
of 4-inch PVC screen; 4 bags of gravel pack; One 4-inch lock-in cap: 1
end cap; 1 lock; 1 1/2 bags of bentonite chips; 3 DOT 17-H drums: 1/2
bag of bentonite granular for bentonite grout some of these materials
were utilized by John Paul to seal his 5-~foot vapor wells (refer to
attached Drilling Log).



Vapor probes were constructed by John Paul Schepp as shown in the
figure labeled "Typical Shallow Vapor Probe Construction”; with the
exception of manhole covers which were placed by Land, Air and Water.
During the course of the day vapor probes (VP) 1, 5, 6, and 7 were
constructed. This was achieved by cutting the asphalt with an
electric hammer drill and plunger bar, post hole digging and hand
augering. Native materials were returned to the auger hole to pack
the slotted pipe. Volvlay sodium bentonite chips were then added and
activated with tap water to seal the screened section of pipe from the
atmosphere. Left over soils were placed in the drums used by Land,
Air, and Water Environmental Services. Left site 5:00 PM.
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-
Manhole cover placed
- in concrete
Pressure measuremen
- port with valve
Asphalt

- Gravel ﬁ
Bentonite clay plug:

-

-
Slotted 1" @ PVC pipex ?

- 5'_0!

- 3'_0.
Native sands & gravels:

-

- v v

-

-

-

Typical shallow vapor probe construction

-

-

-



DRILLING LOG

Depth Description
0 - 3" Asphalt
3" - 17! Light Brown, Medium-Fine Sand,

Some Gravel, Trace Pebbles

17 - 25! Wet, Brown, Medium-Fine Sand,
Some Gravel, Trace Pebbles

25' - 33! Wet, Brown, Medium Sand,
Some Gravel (at 32' Soil Dry)

dd155



] —t O L ,AIR,WA ; -

ENVIROMENTAL SERVICES, INC.
P.OBOX372 « 16 COZINEROAD
CENTER MORICHES, NEW YORK 119340372
‘ (516) 8742112 agﬁ.w wannee 1a 3]
. DAILY JOB REPORT e T
' DATE vecC X, /991 . -
\
'/ CUSTOMER Ao rad Ccrﬂ :
" BILLING ADDRESS ll]o  Cser Hve  Ha po ey ¢
| LOCATION OF WORK e L
i __T_, o / / " C ‘e : .
~ JOB DESCRIPTION T, w / oy, / do «

e th ot =3 7 ser Fenping PRI
é Malar Zoec A cations, ilse vr,ow‘@q( /c/ o‘CLO/e//o/e

e

- .Y ) ) ) - ] , x
Ly ) </ 5L -/ O IV C [ /qﬂ /( i ) ~/ [p(/ C SCfcon

)

b s

' MATERIALS
i} Do s eIy Jslhe TN Y tackts Cap (1 Zod rew

) L benduarte

' ,, L/ A .
i k ! = [( . d //N j;f/ @ {O‘l" %Q - 'Gnﬂ;

[
.

Sl et £ "':"’;.'pj?/ﬁ[o?/u'%’ glfc/urﬂL (

EQUIPMENT L K= =y (Srocter
. E/'\f)a-"f— Srecp =5 §7Zeﬁm C/Cancr—
;G'}< -pL/',/c/!( - ;5’ (7 e n c/q+a -
PERSONNEL TOTAL | PERSONNEL TOTAL
HOURS HOURS
. dersen - D//v\ - Ow 5h o \
" (’ coe By~ __5/5 ' - : ol
el T &
- TOTAL MEN ON JOB B S0
' DAILY OPERATIONS COMMENCED '~ ©& O | @B N +'C
' HOUR SECURED R s qowdo
_ NO. OF DISPOSAL LOADS - S NP .+
. SUBSISTENCE

| APPROVED /70@,8\ l‘z(fs:)/’

CUSTOMER REPRESENTATIVE




SPLIT SPOONS CONTINUOUS 25'-32"

fanning, phnlhps « molnar

Lo tb b sy

Drilling Log

MINRU YR LA RN 2R R
Cheith NID
Project AMORAD "PILoT STUDY  Quwner 7\ i
100 Os Ave ) L
Locnllon_ﬂm __ WO Nomner, 8=V -0 = !
1] 1} lt“'l _E____,_
weh Numbcv.ﬂ&‘.‘_____Tulul Depin 33 - Dunnulcr_k__‘.o_.____ } s-. y
Sutface Elevation wWaiter Levet: hmbat 24-tus ‘ ﬁip0-
? 1]
Screen: Dia. 4! Length IS Clot Size _j
. "t i 3
Casing: Bia 4 Lengin 18 ype VT
Iiotes
Deilling CompanvLA&E.._A&.Jd&f'ﬂ. Driling Method M_AUuC ’
Driller_CM-_J_—szﬂﬁN_ Log By — Mate Drlled 12 /?_Jq I
w - b=t
el jgz Ig DESCRIPTION/SOIL CLASSIFICATION
awllz2% W a2 <9 {COLOR,TEXTURE, STRUC TURES)
se(|az2 || 8olls
O
I - -
. O - .
. o - 3v Asphalct
e 4 —r - / :'.
L gL é N v - 7 Light Brown, sdeaium-fine Sz,
% S Some Gravel, Trace Pebbles .
- i12d o .. i
o O H
o4 M M., |
D o | 2 !
Fzod Hl I ERARE-L-L Wet, Brown, Medium-Finc cand, |
24l L= e0°. Some Gravel, Trace iPekbles
-2 84 i L Bl {2 - sa Wet, Brown, icaium Ca.ad,
L] r ) - . .
=7 | Em . :._'- ... Scme Gravel (at o' Zoil Lo,
P%—' d —
L 40 . ]
L 48|~ -
524 A
x| ol
—40- |- -
¢4 -
S S
7ol
i
- )
- 1F




FIELD REPORT
ANORAD CORPORATION
HAUPPAUGE, NY
VAPOR CLUSTER AND PROBE INSTALLATIONS

DATE: December 3, 1991
PRESENT: Scott Stehlik Fanning, Phillips & Molnar
John Paul Schepp Fanning, Phillips & Molnar
Carl Pedersen Land, Air, Water Environmental Services
Kevin McGourty Land, Air, Water Environmental Services
Steven Mandell Land, Air, Water Environmental Services
WEATHER: 45°F Raining

OBJECTIVE: Construct vapor probe and clusters as per Fanning,
Phillips & Molnar specifications.

DETAILS:

Arrived on site at 7:00 AM and met drillers from Land, Air, Water
Environmental Services. Microtip (TIP) calibrated <to 101 ppnm
isobutylene. Set up over location of vapor cluster 2. Post hole dug
to 3 1/2 feet. Drilled 5 feet and encountered cobble refusal.
Location was moved 2 feet north. Depth to water measured on west side
of building (66 feet 8 inches). Change in elevation approximately 6
-inches. Depth to water at well approximately 66-feet. Well drilled
to 62-feet. Grab samples of soil cuttings obtained at approximately
10', 25', 42', and 60' below grade and contained in one quart mason
jars. Driller noticed an odor at 62-feet checked with microtip.
Greater than 1000 ppm in the auger head, 0 ppm in the breathing zone.
After lunch casing was lowered in. Brief puffs of contaminated vapor

were noted out of the auger head reaching 75 ppm. Completed vapor
cluster installation with sand, bentonite pellets, and grout. Left
hole open and covered with pallet and cone. Excess cuttings were

placed in 55-gallon drums. Augers steamed cleaned on site. Materials
utilized by drillers: 125-feet 1 inch schedule 40 PVC casing; 20-feet
40 PVC 1-inch screen; 3 bags of bentonite; 6 bags cement; 5 DOT17-H
drums; 6 gloves; 6 boots; 4 l-inch end caps (refer to attached
Drilling Log). John Paul installed VP-2, VP-3 and VP-4 using the same
procedures as described in the December 2, 1991 field report. Left
the site at 5:30 PM.
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DRILLING LOG

Description
Asphalt

Brown, Medium-Fine Sand,
Trace Gravel, Trace
Pebbles, Cobbles

Brown, Medium-Fine Sand,
Abundant Gravel, Some
Pebbles, Trace Silt

Brown, Medium-Fine Sand,
Abundant Gravel, Increased
Pebbles, Trace Silt

Brown, Medium Gravelly
Sand, Trace Pebbles

Brown, Medium Gravelly
Sand, Increased Gravel,
Some Pebbles

Brown, Medium Sand, Gravel,
Some Pebbles

Brown, Medium Sand,
Abundant Gravel

Comments

At 3' TIP Reading
0 ppm

At 15' TIP Reading
0 ppm

At 20' TIP Reading
0 ppm

At 30' TIP Reading
12 ppm at Cuttings
.9 in Breathing
Zone

At 40' TIP Reading
0 ppm

At 42' TIP Reading
2.8 ppm in Cuttings
1 ppm in Breathing
Zone

At 60' TIP Reading
0 ppm
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FIELD REPORT
ANORAD CORPORATION
HAUPPAUGE, NY
VAPOR CLUSTER AND PROBE INSTALLATIONS

DATE: December 4, 1991
PRESENT: Scott Stehlik Fanning, Phillips & Molnar
John Paul Schepp Fanning, Phillips & Molnar
Carl Pedersen Land, Air, Water Environmental Services
Kevin McGourty Land, Air, Water Environmental Services
Steven Mandell Land, Air, Water Environmental Services
WEATHER: 30°F Overcast, Flurries

OBJECTIVE: Construct vapor clusters and probes as per Fanning,
Phillips & Molnar specifications.

DETAILS:

Arrived on site at 7:00 AM and met drillers from Land, Air, Water
Environmental Services. Set-up over location of vapor cluster 1. The
new location is a previous shallow vapor location from John Paul.
Microtip (Tip) calibrated to 101 ppm isobutylene. Background reading
on (TIP) 1 to 2 ppm (ambient air). Grab samples of so0il cuttings
obtained at approximately 9', 25', 42', and 62' below grade and
contained in one quart mason jars. A plug in the bottom of the auger
delayed setting the screen. PVC removed and plug driven out. Set
well at 6l1-feet 6-inches. Check from Bill Zerella (Anorad) given to
Carl Pedersen at Land Air Water Environmental Services. Cemented all
manholes. Newly installed groundwater well was dry. Vapor cluster 1
constructed as per Fanning, Phillips & Molnar specifications. 13
manholes, 13 drums of cutting unlabeled material used by drillers:
112~ feet 1-inch PVC; 20-feet 1-inch screen; 13 manholes; 4 l-inch end
caps; 8 bags cement; 3 bags bentonite chips, 5 DOT 17-H drums, 10 bags
of sand refer to attached Drilling Log. All cuttings not returned as
sand pack were drummed. John Paul installed VP-8, VP-9 and VP-10 using
the procedures outlined in the December 2, 1991 field report. Left
site 6:00 PM.
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Depth
0o - 3"
3" - 5'
5' - 15!
15' - 45!
45' - 62"
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DRILLING LOG

Description
Asphalt

Brown, Silty Fine Sand,

Brown, Fine Sand, Abundant
Gravel, Trace Pebbles

Brown, Medium Gravelly
Sand, Some Pebbles

Brown, Medium Sand, Some
Gravel, Trace Pebbles

Comments

TIP Reading at 3!
0 ppm

TIP Reading at 12'
1 ppm in Cuttings
.5 ppm Breathing
Zone

TIP Reading at

28' 0 ppm

33' 0 ppn

38' 4 ppm Cuttings
0 ppm Breathing
Zone

43' 3 ppm Cuttings
0 ppm Breathing
Zone

TIP Reading at 60!

0 ppm in Breathing

Zone

90 ppm Inside Auger
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FIELD REPORT
ANORAD CORPORATION
HAUPPAUGE, NEW YORK
VAPOR WELL FOLLOW UP INSPECTION

DATE: December 10, 1991

PRESENT: Scott Stehlik -~ Fanning, Phillips and Molnar
WEATHER: 50° F, Sunny

OBJECTIVE: Check condition of all newly installed vapor wells.
DETAILS:

Arrived on site at 11:00 a.m. and checked surficial conditions of
all newly installed vapor wells. All wells flush to grade with no
noticeable damage. Vapdr Cluster 2 barricaded with cone and lath with
ribbon. Opened VC-2 and inspected PVC cluster. Cluster intact, but
caps must be installed soon due to weathering of temporary duct tape

caps. Closed manhole and replaced barricade. Left site at 12 noon.
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FIELD REPORT
ANORAD CORPORATION
100 OSER AVENUE
HAUPPAUGE, NY

DATES: 12/17/91 - 12/19/91

PRESENT: Gaby A. Atik Fanning, Phillips & Molnar
John Paul Schepp Fanning, Phillips & Molnar

WEATHER: Variable, 30°F

OBJECTIVE: To Conduct In-Situ-Vapor Extraction Tests

DETATILS:

Fanning, Phillips and Molnar arrived on site at 8:00 AM on 12/17. We
received a carbon barrel that was delivered by Carbtrol to Dave

McManus of Anorad.

Fanning, Phillips and Molnar checked all extraction wells for water
intrusion, of which none was found. We then connected the blower to
the carbon barrel and to the extraction Well D-2.

Prior to extraction, we measured the initial vapor pressures at all
vapor probes and cluster vapor pressures were all measured by
connecting a magnehelic pressure gauge to a vapor probe and then

releasing a pinch clamp.

The blower was then turned on and allowed to operate at an extraction
flow rate of 42 cfm. This rate was determined by measuring the
throttling and effluent velocities, and then multiplying their
difference by the area of either the throttling or effluent pipe (they

were equal).

Following start-up, pressure at all vapor probes and clusters, and
there time of measurement were recorded at intervals of about 15
minutes (see Table 1), until steady state was reached. Steady state
is typically assumed to have been reached when pressures at monitoring
wells, closer to the extraction well, seize to continue decreasing
(i.e. become more negative). December 17, 1992 pressure data do not
follow that pattern as a result of fluctuating atmosphere pressures.
Such fluctuations can result in a a 1.3 inches of water pressure
change, a change enough to offset extraction pressure at 42 cfm.
Furthermore, the atmospheric changes were visible as the weather
changed from clear, to cloudy with snow and rain, and back to clear

over the course of the day.

Moreover, throughout the operation of the extraction system, the
following readings were recorded (see Table 1):

- Effluent and throttling velocities using a velocity probe.



- Blower pressure gaudge reading (remained at about 13-16 inches of
water)

- Atmospheric Pressure (malfunction?)

- PID readings of influent and effluent. (The photoization
detector (PID) was calibrated using a 100 ppm standard of
isobutylene every morning and end-of-day calibration checks were
performed daily. Tedlar bags were purged several times before

each use.

Following completion of monitoring, the blower was switched off and
separated from the suction port and the carbon barrel. We then capped
all wells and left the site at 4:50 PM.

Fanning, Phillips and Molnar arrived on site at 7:45 AM on 12/18/91.
We connected the extraction system to well D-2 and allowed it to
operate at a flow rate of 56 cfm for 129 minutes (see Table 2). We
then stepped-up the flow rate to 72 cfm and allowed the blower to
operate for 106 minutes, by which time steady state was reached (see

Table 3).

We then moved the extraction system and connected it to Well D-3.
Extraction at D-3 took place at a rate of 72 cfm for 105 minutes (see
Table 4). Fanning, Phillips and Molnar left the site at 5:10 PM.

Fanning Phillips & Molnar arrived on site at 8:15 AM on 12/19/91. We
connected the extraction system to well D-1 and allowed it to operate
at a flow rate of 72 cfm for 126 minutes (see table 5).

Throughout field operations on 12/18 and 12/19, Fanning, Phillips and
Molnar performed procedures similar to ones described during the

activities of 12/17.

Following the completion of the In-Site-Vapor Extraction tests, we
surveyed the site to obtain more accurate coordinates of the well and
probe locations. Fanning, Phillips and Molnar then left the site at

1:00 PM.
Note: On 12/17/91, R&L reset the manholes of Wells D-2 and D-~3, which

had risen several inches above the surrounding pavement and
were in risk of being damaged by snow plows.
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SYSTEM DESIGN FLOWS



APPENDIX H

SYSTEM DESIGN FLOWS
Pilot Study
Radius of Influence Design Data Desi
Pumping Well Required Radius of Influence’ Q,R) Flo
D-1 40 50 72 cfm, 42 ft 100 cfm
D-2 65 81 72 cfm, 47 ft 215 cfm
D-3 60 75 72 cfm, 96 ft 45 cfm

System Design Flow = 360 cfm

ss168

1. Based on a factor of safety of 1.25.
2. An example calculation for D1:

Q= (72 cfm) (50 ft)*> = 100 cfm

(42 ft)?



