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1.0

1.1

BACKGROUND
SITE DESCRIPTION AND HISTORY

The Former Columbia Ribbon and Carbon Company Disposal Site (the
“site”) is located in Glen Cove, New York. The site is defined as a 0.8-acre
area of concern, currently an employee parking lot that was impacted by
the disposal of industrial waste from the former Columbia Ribbon and
Carbon Company. The location of the site is shown in Figure 1-1 and a

site map is presented in Figure 1-2.

The properties to the north and east of the site are predominantly
residential. An industrial corridor that includes four other inactive
hazardous waste disposal sites is located to the south and west of the site.
The site was acquired by Powers Chemco, Inc. in 1979. Powers Chemco,
Inc., was renamed Chemco Technologies, Inc., and the site was purchased
by Konica, Inc. After purchase by Konica, Inc., the company was renamed

Konica Graphic Imaging International, Inc.

A Remedial Investigation and feasibility Study (RI/FS) was finalized in
January 1991. This RI/F5 was the basis for the New York State
Department of Environmental Conservation (NYSDEC) Record of

Decision {ROD) for the site that was issued in March 1991.

The ROD identified a combined ground water and vapor extraction
alternative as the preferred remedy but witheld confirmation of the
selected remedial action until completion of a pilot study. The pilot study
was intended to evaluate the preferred remedy and compare it to a
conventional pump and treat remedial alternative. The basis for the
comparison and ultimate selection of a final remedy would consider the
ability of either remedy to meet remedial goals, their associated costs and

expected time frame of operation.
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Konica Graphic Imaging International, Inc., (Konica) entered into an order
on consent to implement the pilot study identified in the ROD. The
results of the pilot study were presented in a report that was approved by
the NYSDEC in October 1992. Based on the pilot study, Konica
recommended the preferred remedy of combined ground water and vapor
extraction. Although this remedy came at a higher cost (52,060,000 Net
Present Value {NPV)} versus $1,727,000 NPV for conventional pump and
treat), it was more aggressive and hence, offered the opportunity to
approach or meet the ground water remedial goals set forth in the ROD.
NYSDEC concurred with Konica’s recommendation, and the combined
ground water and vapor extraction alternative was confirmed as the

selected remedial action for the site.

The selected remedial action entailed using de-watering to lower the
water table in the area of concern, while using soil vapor extraction (SVE)
to remove exposed volatile organic compounds (VOCs) from the
subsurface. As mentioned above, this approach was selected to accelerate
the pace of the remediation. Specifically, the selected remedial action
offered the oppoftunity to approach or meet ground water remedial goals
in two to four years while a conventional pump-and-treat technology was

estimated to take at least six to eight years to achieve the same goals.

Konica entered into another order on consent to construct and operate the
selected remedial action (remediation system). Construction and

startup /shakedown was completed in the fall of 1994 and the remediation
system began operating in November 1994. The remediation system
operated from November 1994 to August 1996, twenty-one (21) months,
before entering a six-month period of temporary shutdown. This period of
temporary shutdown commenced in accordance with Section 1I {G) of the
order on consent and the subsequent Performance Analysis Design
Modification Plan (PADMP) that was part of the approved remedial

design. The remediation system was restarted in February 1997 and
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1.2

operated until November 1999, an additional thirty-three (33) months of
operation. At that time, the remediation system entered a second period of

temporary shutdown in accordance with the approved PADMP.

Based on the data collected during the second period of temporary
shutdown, the remediation system has now reached a point where, in
accordance with the approved PADMP, permanent shutdown is

appropriate and post shutdown monitoring can commence.

PURPOSE AND GOALS OF THE REMEDIATION SYSTEM

As stated in the ROD, the goals of the combined ground water and vapor

extraction system have been to remove contaminants from ground water

by:

. Treating ground water such that, to the extent technically feasible, the
concentration of contaminants is reduced to within promulgated
standards;

. Ensuring that remediation activities do not increase the potential for
the migration of contaminated ground water by damaging the
naturally occurring confining layer; and

. Treating soil via soil vapor extraction to prevent the recontamination
of ground water by the leaching of chemicals out of the soil mass.

Table 4 in the ROD summarizes applicable or relevant and appropriate
requirements for ground water for the target chemical contaminants. The

section in the ROD entitled Compliance with State Standards, Criteria,

and Guidance (ROD page 14) states that New York State quality standards

for ground water are the chemical specific goals for the ground water
remediation. Soil cleanup will be based on preventing further ground
waler contamination via leaching to levels above the aforementioned
ground water standards. The chemical specific goals for ground water

apply to the following nine VOCs:
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1.3

. Benzene

- Chloroethane

. Dichloroethane (all isomers)
« Dichloroethene (all isomers)
. Ethylbenzene

« Tetrachloroethene

+ Toluene

« Trichloroethene

« Xylenes (all isomers)

The chemical specific goal for each VOC, or its isomer, is 5 pg/L. This
value represents the standard contained in New York State Sanitary Code,

Subpart 5-1, Public Water Supplies.

DESCRIPTION OF THE REMEDIATION SYSTEM

The remediation system is comprised of four main components: 1) ground
water recovery, 2) ground water treatment, 3) Soil Vapor Extraction (SVE),
and 4) soil vapor treatment. A process flow diagram of the treatment
system is provided in Figure 1-3. Figure 1-4 indicates the location of the
ground water recovery wells (WRWs), soil vapor recovery wells (VRWs),

passive air inlet wells (AIWs), and ground water monitoring wells (MWs).

Ground water recovery was accomplished via thirty (30), WRWs that de-
watered the area of concern. The recovered ground water was treated,
typically at a total flow rate of 6 to 15 gpm, by two low profile air strippers
configured for operation in series or parallel. Initially, the air strippers
operated in series. However, as the ground water VOC concentrations
declined, the two air strippers were operated in parallel. In June 1997, one

air stripper was used to treat the ground water.
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The ground water recovery treatment system included an upstream
addition of polyphosphate sequestering agent that was used to prevent
iron from fouling the air strippers. However, this was taken offline
during the beginning of the second phase of operations in the late spring
of 1997, and a more frequent air stripper cleaning schedule was utilized.
During this period, it was determined that more frequent cleaning of the
air strippers was more effective than the polyphosphate at preventing air

stripper shutdown due to iron fouling.

After treatment by the air strippers, the ground water was pumped to on-
site storm drain piping that ultimately discharged to the City of Glen
Cove Storm Sewer System. The final discharge point of the storm sewer
system is the Glen Cove Creek. Off-gas from the air strippers was
conveyed to a thermal oxidizer that was also used to treat the extracted

soil vapor gas.

The SVE system consisted of twelve (12) VRWs and eighteen (18) AIWs.
Moisture in the extracted soil vapor was removed with a cyclone
separator and transferred to the air stripper inlet for treatment. Dilution
air was added to the soil vapor stream, when necessary, in order to reduce
the percent lower explosive limit (LEL) of the soil vapor, and to meet
safety requirements. Each VRW was fitted with a valve such that applied
vacuum and soil vapor flow from each VRW could be regulated. The
system was designed to operate at a maximum total flow rate of up to 240
cfm. Total soil vapor flow rate was typically 200 cfm. A 10-Horsepower
blower conveyed the soil vapor from the VRWs to the thermal oxidizer,
which was capable of treating flows of up to 1,000 cfm. The vapor was
treated by the oxidizer and discharged to the atmosphere in accordance

with the limits specified in 6 NYCRR Part 212 and Air Guide 1.
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2.0

2.1

ROLE OF THE PERFORMANCE ANALYSIS AND DESIGN
MODIFICATION PLAN (PADMP)

The PADMP for this site was prepared in accordance with the NYSDEC
Order on Consent, Index No. W1-0547-91-07, executed on 12 May 1993.
The PADMP was submitted to NYSDEC in September 1994, and was
subsequently approved by the NYSDEC in a letter to Konica, dated 21
September 1994.

The PADMP was intended to achieve the following objectives:

1) evaluate the performance of the remediation system components to
determine whether they are operating in accordance with the design
intent of the remediation system;

2) evaluate the effectiveness of the remediation system in achieving the
remedial goals established in the NYSDEC Record of Decision;

3) define monitoring requirements, methods of data analysis and
decision-making processes to effect operational changes or design
modifications to the system, in order to meet recovery and treatment
requirements or improve the ability of the system to achieve the
remedial goals; and

4) establish a mechanism to implement temporary and permanent
shutdown of the remediation system.

PERFORMANCE AND EFFECTIVENESS MONITORING

The PADMP considers both the performance and effectiveness of the
remediation system. The criteria developed to evaluate performance
focused on the adjustable components and record keeping procedures for
each of the recovery and treatment elements in the remediation system.
Based on these, specific operational adjustments to assist in meeting the
design objectives and to improve overall system effectiveness were
defined. In general the remediation system’s effectiveness was to be

based upon ground water quality data that was also used to assess the
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2.2

remediation system’s progress towards achieving the remedial goals. In
addition, the ground water quality data was also used to make temporary

and permanent shutdown decisions, as discussed in Section 2.2.

A summary of the remediation system’s performance monitoring data and
effectiveness monitoring data, i.e., ground water quality data, is presented
in Sections 3.0 through 3.3. Section 3.3 also presents a summary of the
overall effectiveness of the remedial action and provides a description of

the current status of the project.
TEMPORARY AND PERMANENT SHUTDOWN EVALUATION

In Section 4.0 of the PADMP, a specific plan for shutdown of the
remediation system is provided. Figure 2-1 presents a flow chart that
summarizes the approach to determine the timing of temporary
shutdowns, and the decision mechanism for progressing to a

permanent/ post-shutdown monitoring period. Figure 2-1 also shows the
pathway that has been taken towards permanent shutdown, as indicated
by the dotted line. The current status of the project is further detailed in

Section 3.3.

The remediation system was designed to dewater the area of concern to
expose saturated soils containing VOCs that were then removed through
vapor extraction. This approach was intended to aggressively remove the
contaminants that were responsible for ground water concentrations in
excess of the remedial goals set forth in the ROD. Consequently, in order
to assess progress toward meeting the ground water remedial goals in the
ROD, the PADMP established a mechanism to determine when to
temporarily shut down the system. The temporary shutdown permitted
the ground water to rise and equilibrate with the soil mass impacted by
VOCs. Then, samples of ground water were collected to gauge the

remedial system’s effectiveness.
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There were two temporary shutdown criteria established in the PADMP.
The first criterion for temporary shutdown approval was when the
monthly toluene removal for three consecutive months was less than 10%
of the maximum monthly removal in any previous month. The second
criterion for temporary shutdown approval was the completion of one

year of system operations.

Once the system achieved temporary shutdown, and the ground water
rose, ground water samples were collected from the site monitoring wells
(MW-1, MW-3R, MW-4, MW-5, MW-6, MW-8, MW-11 and MW-12), and
from the treatment system influent. If the sampling results indicated that
the remedial goals (see Section 1.2) were attained, the remediation system
would meet the criteria for permanent shutdown. If the criteria were not

achieved, then a second round of operations would occur.

Once the temporary shutdown criteria were met again, the system would
be shut down, the ground water level would rise, and ground water
samples would be collected. If the sampling results of site MWs and
treatment system influent indicated that the remedial goals, or the Federal
Maximum Contaminant Levels (MCLs) were achieved, then the system
would meet the criteria for permanent shutdown. If the remedial goals
and the MCLs were not achieved, then a focused risk assessment would

be prepared.

The dotted line in Figure 2-1 indicates how the recent ground water
sample results meet the ROD remedial goals in all site MWs but exceed
the federal MCL for toluene (1,000¢g/L) in the treatment system influent,
and therefore, the remedial system has reached the point in the flow chart
that provides for the completion of a focused risk assessment. If the
conclusions of the focused risk assessment that is presented in Section 4.0

of this report indicate that the residual risks are acceptable, then
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permanent shutdown criteria are met. Following permanent shutdown, a

period of post-shutdown monitoring would then commence.
POST SHUTDOWN MONITORING

Post shutdown monitoring will involve quarterly samples from the
aforementioned monitoring wells for the VOCs with remedial goals. The
average specific VOC concentration, based on the four quarters of
measurement, will be reviewed to determine whether ambient ground
water concentrations have increased above the levels that were present at

the time of permanent shutdown.

If the average specific VOC concentrations, based on the four quarters of
measurement, indicate levels at, or below, the remedial goals, the

remedial action will be deemed complete.

If the average specific VOC concentrations, based on the four quarters of
measurement, indicate levels at, or below, the federal MCLs (following

two years of operation), the remedial action will be deemed complete.

If the average specific VOC concentrations, based on the four quarters of
measurement, indicate levels above the federal MCLs, the focused risk
assessment will be re-visited to determine if the residual chemical mass
poses an unacceptable risk to human health and the environment. The
outcome of the focused risk assessment will dictate either a re-start of the
system or deem the remedial action complete. For more detailed
information on the approved mechanism for shutdown, see Section 4.0 of

the PADMP.
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3.0

3.1

SUMMARY OF OPERATIONS

As previously indicated in Section 1.1, the remediation system began
operations in November 1994. The remediation system operated from
November 1994 to August 1996, twenty-one (21) months, before entering a
six-month period of temporary shutdown. During this period of
temporary shutdown, remediation system enhancements were made as
outlined in Section 3.2. The remediation system was re-started in
February 1997 and operated until November 1999, another thirty-three
(33) months of operation. At that time, the remediation system entered a

second period of temporary shutdown in accordance with the PADMP.

Based on the data collected during the second period of temporary
shutdown, the remediation system has now reached a point where, In
accordance with the PADMP, permanent shutdown is appropriate and

post shutdown monitoring can commence.

The following sections present a summary of the performance and
effectiveness data collected during the first and second periods of
operation and a summary of remediation system enhancements that were
made during the period of temporary shutdown. A summary of the

system’s overall effectiveness is also provided.

SUMMARY OF PERFORMANCE AND EFFECTIVENESS MONITORING
DATA - FIRST ROUND OF OPERATIONS

In November 1994, the ground water treatment system was brought
online. Approximately two months later, in January 1995, once the
remediation area was sufficiently dewatered, the SVE system was brought
online. The remediation system then operated for another nineteen (19)
months until August 1996. During this twenty-one (21) month period,

performance monitoring data was collected monthly and used, as
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presented in the PADMP, to adjust the remediation system’s components
to ensure efficient operation of the equipment, and to ensure maximum

removal of VOCs. These monthly adjustments included:

. Monitoring VOC concentrations from individual VRWs with a
photoionization detector (PID). This data was used to adjust flow rates
from the individual VRWs, flows were increased from wells with
higher PID readings and flows were reduced from wells with lower
PID readings;

- Adjusting the frequency of the recovery well pumps. The frequency
controlled the flow rate of the pumps and by adjusting the frequency,
it was attempted to match the well yield to the pump flow. The closer
the pump flow rate is to the well yield, the less frequent the pump will
cycle, which optimized the performance of the pump; and

. Adjusting the heights of the recovery well pump's, on/off level
switches to ensure maximum de-watering while preventing the pump
from running dry and or cycling on/off excessively.

At the end of each month of remedial system operations, a detailed
monthly operations summary report was prepared and submitted to the
Department. Each of these reports summarizes the adjustments that were

made as operating conditions dictated.

Performance Monitoring Data Summary

During the first twenty-one (21) months of ground water recovery
operations, (November 1994 to August 1996), 8.8 million gallons of
ground water were recovered and treated at the site. Table 3-1
summarizes ground water and SVE performance monitoring data
collected during this first period of operations. The data indicates that an
estimated 1,100 pounds of toluene were removed from the recovered
ground water via air stripping. The air stripper off-gases were transferred

to and destroyed by the on-site thermal oxidizer.
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During the operation of the remediation system, ground water samples
were routinely collected from the treatment system influent and from the
site MWs. The laboratory analytical data results for samples collected for
the nine parameters of concern, as discussed in Section 1.2, are presented
in Tables 3-2 and 3-3. The data in Table 3-2 indicates that the ground
water treatment system provided sufficient VOC removal from the
recovered ground water prior to discharge to the Glen Cove Storm Water

System.

Table 3-1 also indicates that during the 19 months of SVE operations, an
estimated 7,400 pounds of toluene were recovered from the de-watered
strata beneath the site. The soil vapor gases and air stripper off-gases were
conveyed and destroyed by the thermal oxidizer. Vapor samples were
routinely collected from the combined gases influent header pipe to the
thermal oxidizer and the oxidizer’s discharge stack. The laboratory
analytical data collected is summarized in Table 3-4 and indicates that the
thermal oxidizer provided effective destruction of the parameters of

concern prior to discharge to the atmosphere.

In summary, during this first period of operations which lasted twenty-
one (21) months, it is estimated that 8,500 pounds of toluene were
removed from the remediation area. In addition to the 8,500 pounds of
toluene removed by the remedial system, it is also believed that a
substantial amount of toluene was biologically degraded by the presence
of indigenous bacteria. Although no monitoring data was collected, it is
assumed that an increase in the population of indigenous VOC degrading
bacteria occurred due to the increased oxygen levels in the impacted area

due to the use of SVE and the passive AIWs.
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Effectiveness Monitoring Data Summary

As discussed above, during the operation of the remediation system,
ground water samples were routinely collected from the treatment system
influent and from the site MWs. As shown in Table 3-2, the toluene
concentration in the treatment system influent decreased over the 21-
month operational period from an initial level of 100,000 ug/L to 310
ug/L. This trend indicates that as the SVE system removed VOCs from the
subsurface, the toluene level was being reduced in the ground water
recovered from the remediation area. This trend indicates that the
remedial system was effectively progressing towards achieving the

remedial goals.

As shown in the graph contained in Table 3-1, it is estimated that
approximately 8,500 pounds of toluene were removed by the remediation
system during the first operational period. During this first round of
operation the maximum monthly toluene removal rate was 1,406 pounds.
At the end of this period of operations and after the PADMP criteria of
three consecutive months with a toluene removal rate less than 10% of the
maximum monthly removal rate (i.e., <140 pounds of toluene), the
monthly toluene removal rate was approximately 74 pounds of toluene
per month. This data indicates that a decreasing rate of toluene removal is

evident as the length of time of SVE system operation increased.

When the temporary shutdown criteria were met in August 1996, the
system was shut off, as approved by the Department, and the water table
was allowed to rebound. After the ground water levels rebounded to
static levels (January 1997), site MWs and the treatment system influent,

were sampled, in accordance with the PADMP.

Table 3-3 presents a summary of the analytical results from routine MW

ground water sampling and the effectiveness monitoring results obtained
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3.2

in January 1997. The data indicates that once the remediation area was
allowed to recharge and the ground water level rebounded, the remedial
goals were met in all the MWs except MW-5. The MW-5 ground water
sample, collected in January 1997, exhibited a toluene concentration of 70
ug/L. The data also indicates that during the operational period, when the
remediation area was de-watered, the parameters of concern were all non-

detectable in the site MWs.

In January 1997, the treatment system influent concentration of toluene
was 5,000 pug/L, (See Table 3-2). When compared to the initial toluene
concentration of 100,000 ug/L, observed in November 1994, it can be seen
that an approximate two order of magnitude decrease in the toluene
concentration was realized. This data indicates that the remedial system
was effective in reducing the VOC source material, thereby reducing the

amount of VOCs that could leach from site soils into the ground water.
REMEDIATION SYSTEM ENHANCEMENTS

Based on a review of the performance monitoring data collected during
the first round of operations, it was determined that it would be beneficial
if the remediation system’s ground water de-watering capability could be
enhanced. In addition, WRW pump end inspections conducted in the
spring/summer of 1996 indicated that several of the WRW pump ends
were severely worn. It was believed that by changing the pump ends to
larger capacity, the units could provide additional de-watering
capabilities and prevent pump end failure due to wear. Therefore, during
the first temporary shutdown, the following enhancements were made to

the ground water recovery system:

1) Well redevelopment - All thirty (30) WRW pumps and recovery piping
were removed from the wells. The recovery wells were re-developed
by adding solutions of mild acids (CETCO LBA and DPA) to remove
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3)

bacteria and scale deposits. Finally, each well screen was surged with
a surge block and pumped clear;

Pump replacement — During the first round of operation, heavy sand
and debris in the WRWSs was found to limit the performance of the
WRW pumps. In addition, the desire to increase the dewatering
capacity of the ground water recovery well system led us to evaluate
the use of replacement pumps for each well. Based on total dynamic
head (TDH) and flow requirements, a new pump and motor was
specified for each individual WRW, with the exception of four wells.
These wells were found to provide very little yield (< 1gpm), and were
considered to have little or no impact on the overall site dewatering
effort. Of the remaining twenty-six (26) wells, ten recovery well
pumps were upgraded with pump ends that have a maximum flow
capacity of 15 gpm and the other sixteen (16) well pump ends were
upgraded with pump ends that have a maximum flow capacity of 25
gpm. The original pump ends had a maximum flow capacity of 10
gpm. All twenty-six (26) recovery well pump motors were replaced
with new 1.5 hp electric motors; and

Electrical troubleshooting — Repairs were made to several of the variable
frequency drives (VFDs) and damaged electrical wires were replaced.

All of these activities resulted in an increase in the ground water recovery

capacity of the recovery system across the remediation area. Table 3-5

presents the depth-to-water (DTW) for each AIW and VRW in June 1996,

and one year later, at the start of the second round of operations in June

1997. In June 1996, the average DTW was 19.56 feet. One year later, the

average depth to water was 19.82 feet. However, from June 1996 to June

1997, the regional water table elevation increased by two feet and the

ground water influent volume increased from 144,000 gallons recovered in

June 1996 to 343,000 gallons recovered in June 1997. Although there was a

marginal decrease in the average site water level, the pump replacement

and other enhancements allowed the treatment system to handle the

increase in ground water present in the remediation area due to regional

conditions.
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SUMMARY OF PERFORMANCE AND EFFECTIVENESS MONITORING
DATA - SECOND ROUND OF OPERATIONS

With the new recovery well pumps online, the ground water recovery
treatment system was restarted in February 1997. In June 1997, the
remediation area was sufficiently de-watered, and the SVE system was
brought back online. The remediation system then operated for another

twenty-nine (29) months.

Similar to the first round of operations, adjustments were continuously
made to the treatment system to maximize performance of the equipment
and overall effectiveness of the treatment system. As before, this was
accomplished by adjusting air flow rates from the VRWs, adjusting
pumping rates of the WRWs pump motors, replacing fouled WRW pump
ends, and changing the height of the pump on/off level switches in each
WRW. At the end of each month of remedial system operations, detailed
monthly operations summary report was prepared and submitted to the
Department. Each of these reports summarizes the adjustments that were

made as operating conditions dictated.

Performance Monitoring Data Summary

During the thirty-three (33) months of ground water recovery operations
(February 1997 to November 1999), approximately 10.8 million gallons of
ground water were recovered at the site. Table 3-6 summarizes ground
water and SVE performarice monitoring data collected during this second
period of operations. The table indicales that an estimated 37 pounds of
toluene were removed from the recovered ground water via air stripping,.
The air stripper off-gases were transferred to and destroyed by the on-sile

thermal oxidizer.
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During the operation of the remediation system, ground water samples
were routinely collected from the treatment system influent and from the
site MWs. The laboratory analytical data results for samples collected for
the nine parameters of concern, as discussed in Section 1.2, are presented
in Tables 3-3 and 3-7. The data in Table 3-7 indicates that the ground
waler treatment system provided sufficient VOC removal from the
recovered ground water prior to discharge to the Glen Cove Storm Water

System.

Table 3-6 also indicates that during the twenty-nine (29) months of SVE
operations, an estimated 4,350 pounds of toluene were recovered from the
de-watered strata beneath the site. The soil vapor gases and air stripper
off-gases were conveyed and destroyed by the thermal oxidizer. Vapor
samples were routinely collected from the combined gases influent header
pipe to the thermal oxidizer and the oxidizer’s discharge stack. The
laboratory analytical data collected is summarized in Table 3-4 and
indicates that the thermal oxidizer provided effective destruction of the

parameters of concern prior to discharge to the atmosphere.

In summary, during the second period of operations, lasting thirty-three
(33) months, it is estimated that 4,400 pounds of toluene were removed
from the remediation area. In addition to the 4,400 pounds of toluene
removed by the remedial system, it is also believed that a substantial
amount of toluene was biologically degraded by the presence of
indigenous bacteria. Although no monitoring data was collected, it is
assumed that an increase in the population of indigenous VOC degrading
bacteria occurred due to the increased oxygen levels in the impacted area

due to the use of SVE and the passive AIWs.

After the re-starting of the SVE system in June 1997, the peak toluene
removal rate was 2.6 pounds per day (Ib/day) in July 1997. By December
1997, the toluene removal rate had declined to 0.039 1b/day. This low
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toluene removal rate was investigated by measuring the vacuum at the
VRW wellhead, and at a point just upstream of the SVE piping manifold.
These measurements indicated a significant loss of vacuum between the
SVE blower and the SVE wellheads. Further investigation revealed that
slugs of water were accumulating in the SVE piping and restricting soil
vapor airflow. The cause of this problem was believed to be subsurface
settling of the parking area, which resides above the system piping. Itis
likely that the settling caused low points in the flexible, copper SVE piping

where water could accumulate.

During January 1998, changes were made to the routine maintenance
regime of the remediation system that significantly improved the VOC
removal effectiveness. On a regular basis, an air compressor was used to
inject air into the SVE piping in order to remove any water that had
accumulated in the SVE piping. Shortly after this operational
modification was implemented, toluene removal rates increased to

approximately 50 Ib/day.

To further facilitate maximum VOC removal, the applied vacuum at the
VRW wellheads was routinely monitored and utilized in conjunction with
VRW water table elevation measurements. If the vacuum reading was too
high, the water table would rise and limit the length of unsaturated zone
through which soil vapor could flow. Also, a high vacuum could
introduce droplets of water into the SVE piping, and exacerbate the water
slug problem described above. Based on the applied vacuum,
adjustments were made to the valve settings, which maximized the flow
of air, minimized the collection of water, and ultimately, improved the

removal of VOCs.

Approximately five months after the SVE clean-out process was

implemented, routine performance monitoring data indicated there was a
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decrease in the volume of ground water extracted from the recovery wells.

This problem was addressed in June 1998 as follows:

Replacement of twelve (12) WRW pump ends;

. Clean-out of individual pipelines from the WRW:5 to the main plant
header;

. Clean-out of pipes and pumps in the treatment building; and

+ Electrical repairs were made to some WRW pumps that were not
performing optimally.

These activities were effective in increasing the volume of ground water
recovered from the site. In May 1998, the monthly ground water recovery
total was approximately 167,000 gallons. By July 1998, after completion of
the activities listed above, the total amount of ground water recovered
increased three-fold and totaled 503,000 gallons. The resulting increase in
the volume of water removed had a corresponding positive impact on the
performance of the SVE system operation. In May 1998, the monthly
toluene removal rate was 107 pounds and in July 1998, after completion of*
the activities listed above, the toluene removal rate increased three-fold to

approximately 333 pounds.

From July 1998 onward, the monthly toluene removal steadily declined,
until August 1999, when the SVE system was shutdown. As approved by
the Department, the ground water recovery system was shutdown in
November 1999, and the remediation system entered a second period of

temporary shutdown.

Effectiveness Monitoring Data Summary

During the second round of remediation system operations, ground water
samples were routinely collected from the treatment system influent and

from the site MWs. As shown in Table 3-7, the toluene concentration in the
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treatment system influent decreased over the thirty-three (33) month
operational period. The second period of operation’s initial treatment
system influent level, as indicated by the sample collected in January 1997,
was 5,000 pg/L and the final sample collected in November 1999 was 300
pg /L. This trend indicates that as the SVE system removed VOCs from the
subsurface the toluene level in the ground water recovered from the
remediation area was being reduced. This trend indicates that the
remedial system was effectively progressing towards achieving the

remedial goals.

As shown in graph in Table 3-6, it is estimated that approximately 4,350
pounds of toluene were removed by the remediation system during the
second operational period. The maximum, monthly toluene removal rate
was 811 pounds and at the end of this period of operations, after the
PADMP criteria of three consecutive months with a toluene removal rate
less than 10% of the maximum monthly removal rate (i.e., <81 pounds of
toluene), the monthly toluene removal rate was approximately 6 pounds
of toluene per month. This data indicates that a decreasing rate of toluene-
removal is evident as the length of time of SVE system operation

increases.

When the temporary shutdown criteria were again met in September 1999,
the SVE system was shut off. Upon appfoval from the Department, the
ground water recovery system was shut-off in November 1999, and
similar to the first temporary shutdown, the ground water table was
allowed to rebound to a static level. Ground water samples were again
collected from the site MWs and the treatment system influent. The
analytical results, as shown in Table 3-8, indicate that the site MWs had all
achieved the ROD remedial goals. In fact, all but one of the monitoring
wells had non-detectable levels of VOCs. However, the treatment system
influent was 1,700 pg/L, and met neither the remedial goals, nor the

MCLs for toluene.
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The overall effectiveness of the remediation system can be observed by the
approximate two-order of magnitude reduction in the influent toluene
concentration, from an initial level of 100,000 ug/L (November 1994) to
the current level of 1,700 ug/L, as indicated by the sample results of
March 2000.

A further review of the treatment system influent analytical results from
the March 2000 sample, indicates that the remaining parameters of
concern, benzene, chloroethane, DCA (all isomers), DCE (all isomers),
TCE and PCE, are all below the remedial goals and federal MCLs. The
levels of ethyl benzene and xylenes (all isomers) are below the federal

MCLs but exceed the remedial goals.

In total, during the two periods of operation approximately 12,900 pounds
of toluene were extracted from the site. An overall summary of the
recovery data is provided in table 3-9. A review of the graphical
interpretation of this data, as shown in table 3-9, illustrates the decreasing

trend in the overall removal efficiently of the remedial system over time.

This is now the current status of the remediation project. All of the paths
taken to reach this point have been consistent with the Flow Chart in
Section 4.0 of the PADMP (provided as Figure 2-1). As shown in the Flow
Chart, in order to proceed toward permanent shutdown, a focused risk
assessment must be prepared, and submitted to the Department. This
focused risk assessment is provided in Section 4.0 and evaluates a worst-
case scenario based on the potential impact from a volume of shallow
ground water, exhibiting toluene levels of 1,700 ug/L, migrating towards
Glen Cove Creek. A model is used to determine the toluene
concentrations in ground water that may enter the creek. The toluene
levels are compared to New York State Surface Water Criteria.
Additionally, the focused risk assessment evaluates the potential for

volatilization of VOCs (specifically toluene) to have impacts to humans
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while ground water migrates toward Glen Cove Creek. If the focused risk
assessment shows no adverse impact from the residual toluene
concentrations in the ground water, then permanent shutdown criteria

will be met.
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4.0

4.1

FOCUSED RISK ASSESSMENT

In accordance with the PADMP, a focused risk assessment was conducted
to evaluate residual risk to human health and the environment associated
with toluene in ground water following termination of the remediation
system operation. The focused risk assessment is divided into four
sections: (1) Background information (Section 4.1); (2) Identification of
potential exposure pathways (Section 4.2); (3) quantitative evaluation of
potential exposure pathways (Section 4.3); and (4) Conclusion (Section

4.4),
BACKGROUND INFORMATION

The site is defined as a 0.8-acre area of concern that is contaminated by the
disposal of industrial waste from the former Columbia Ribbon and
Carbon Company. The location of the site is shown in Figure 1-1 and a
site map is presented in Figure 1-2. The site is paved and is currently used
as a parking lot. The properties to the north and east of the site are
predominantly residential. An industrial corridor that includes four other
inactive hazardous waste disposal sites is located to the south and west of

the site.

The shallow ground water at the site occurs at an average depth of
approximately 11 feet, and is underlain by a semi-confining layer.
Ground water flow is to the south-southeast across the site. Previous
studies have indicated that contaminated ground water does not have the
potential to move northward beyond the site boundary, and that the
potential for contamination to migrate downward is extremely low.
Analytical data further indicate that the contamination present is not

readily migrating from the former disposal area (ERM-Northeast, 1992).
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4.2

The shallow ground water at the site is not used for drinking water and is
not adequate (based on volume and yield) for a community water source
(ERM-Northeast, 1994). Ground water from the site could discharge to
nearby streams. The nearest stream in the downgradient direction is Glen
Cove Creek, located approximately 1,200 ft from the area of
contamination. Between the area of contamination and Glen Cove Creek
are an active manufacturing facility, a fuel depot and a cement

manufacturing facility.
IDENTIFICATION OF POTENTIAL EXPOSURE PATHWAYS

Human exposure to toluene in ground water could potentially occur via
two pathways: (1) inhalation of vapors; and (2) following discharge of
ground water to Glen Cove Creek. Each of these pathways is discussed

below.

Inhalation of Vapors: The site is currently paved and used for a parking

lot for a nearby manufacturing facility. Manufacturing and commercial
facilities are located between the site and Glen Cove Creek, to which site
ground water may be discharging. Therefore, toluene in ground water
could volatilize to ambient air and result in inhalation exposures to
commercial workers. This pathway is quantitatively evaluated in Section

43.1.

Discharge of Site Ground Water to Glen Cove Creek: In the vicinity of the
site, Glen Cove Creek is classified as Class SC (6 NYCRR 885.6 - Table 1,

Ttem No. 39). The best usage of Class SC saline surface waters is fishing,
and these waters are suitable for fish propagation and survival (6 NYCRR
701.12). The regulations state that the water quality for Class SC waters
shall be suitable for primary and secondary contact recreation, but that
other factors may limit the use for these purposes. Based on this

information, the most likely potential human exposure pathway for
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4.3

4.3.1

toluene in site ground water discharging to Glen Cove Creek is ingestion
of fish from the creek. This potential exposure pathway is quantitatively

evaluated in Section 4.3.2.

Exposure to toluene in ground water by ecological receptors could occur
following discharge of ground water to Glen Cove Creek. As noted
above, Class SC waters are suitable for fish propagation and survival.
Therefore, the exposed population would include aquatic life associated

with the creek. This pathway is quantitatively evaluated in Section 4.3.3.

QUANTITATIVE EVALUATION OF POTENTIAL EXPOSURE
PATHWAYS

As discussed in the previous section, potential exposure pathways for
toluene in ground water at the site include: (1) inhalation of toluene from
ground water by commercial workers; (2) ingestion of fish from Glen
Cove Creek; and (3) impacts to aquatic life in Glen Cove Creek. Each of

these potential exposure pathways is evaluated in the following sections.
Inhalation of Toluene Vapors from Ground Water

Inhalation exposures can occur through indoor air or outdoor air. In
general, exposures via indoor air will be higher than for outdoor air.
Therefore, although the site is currently used for a parking lot and is
paved, it was assumed that a hypothetical industrial /commercial facility
is present in the area of contamination in order to provide a more
conservative (protective) evaluation. Thus, potential exposures to on-site

commercial workers via inhalation of indoor air was evaluated.

In order to evaluate this pathway, a maximum allowable concentration of
toluene in ground water was calculated based on inhalation of indoor air

by commercial workers. In this approach, a maximum allowable
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concentration of toluene in indoor air is first developed. Then, using
volatilization equations, the maximum concentration of toluene in ground
water that would not result in the maximum allowable concentration in
air being exceeded is calculated. This acceptable ground water
concentration is then compared to actual concentrations detected in

ground water at the site.

The following equation is used to determine the maximum allowable
concentration in ground water for protection of enclosed space (indoor)
air vapor inhalation. This equation and the equations that follow are
taken from the attachment to NYSDEC’s memorandum of February 23,
1998 regarding Petroleum Site Inactivation and Closure. Although itis
recognized that this site is not part of the NYSDEC Spills Program, for
which the above guidance was developed, the equations are applicable to

the chemical of concern at this site {toluene).

Cmax—gw = Cunax-air
VFuwesp

where:

Cmaxgw = Maximum allowable contaminant concentration in ground
water, mg/1 - water

Crmaxair = Maximum allowable contaminant concentration in air, mg/m?3 -
air

VFwesp = Volatilization factor from ground water to air, (mg/m3 -

air}/(mg/1 - water)

The maximum allowable contaminant concentration in air for non-

carcinogenic effects (toluene is not considered to be carcinogenic) is given

by:
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Cmax-air = THI X BW XATnc X 365 X RfD
IR x ED x EF

The definition of these variables and values assigned to each are provided

in Table 4-1.

The volatilization factor from ground water to indoor air is calculated by:

VFwesp = Hx ((DWSEH/LGW)/(ER x Lp)) x 10°
1 +( Dyyseff/ LGW)/ (ER X LB) + ((Dwseff/ LGW)/ ((DcrackEff/ Lcrack)n))

where:

Dy =  effective soil diffusion coefficient between ground water and soil

surface, cm?/sec, and is given by:

Dustt = (heap + he) X ((heap/ Deap®?) + (hv/ Dsef)) !

Deaptf = effective diffusion through capillary fringe, cm?/s, and is given

by:
Deapeft = (D X (Oacap 33 /0729)) + (D™ x 1/H X (Bweap 33 /0129))

D.eff =  effective diffusion coefficient in soil based on vapor-phase

concentration, cm?/s, and is given by:

Deeff = (D x (825333 /0120)) + (D¥ x 1/H X (B33 /0120))

Deraafff =effective diffusion coefficient through foundation cracks, cm?/s,

and is given by:

I:Jn:rackEff = (Da X (eacrack 333 /GT 2'0)) + (Dw X 1/H X (ewcrack 333 /eT
20)
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4.3.2

The definition of all of the variables used in the above equations and

values assigned to each are provided in Table 4-1.

Using the above equations and variables listed in Table 4-1, the maximum
allowable concentration of toluene in ground water for a commercial
worker at the site is 81,800 ug/I.. Following the most recent temporary
shutdown, toluene concentrations were measured at all monitoring wells
at the site as well as at the influent to the treatment system. The
maximum detected concentration was at the treatment system influent,
with a concentration of 1,700 ug /L. Since the maximum detected
concentration is well below the allowable concentration for this pathway,
no adverse impacts to human health are expected to result from the

presence of toluene in ground water due to inhalation.

Ingestion of Fish from Glen Cove Creek

As discussed in Section 4.3.1, following the most recent temporary
shutdown of the remediation system, the maximum detected
concentration of toluene at the site was 1,700 pg/L. The actual
concentration of toluene in Glen Cove Creck (the exposure point for this
pathway) following migration of ground water off-site and dilution in
Glen Cove Creek would be lower still (see Section 4.3.3). NYSDEC has
established a Surface Water Quality Standard (SWQS) for toluene in Class
SC waters based on the ingestion of fish. The applicable SWQS for
toluene is 6,000 pg /L (6 NYCRR 703.5(f) — Table 1). Since the maximum
detected concentration of toluene at the site itself is lower than the
applicable SWQS for ingestion of fish, and the concentration in Glen Cove
Creek will be lower than the on-site concentration, no adverse impacts to

human health via ingestion of fish are expected.
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4.3.3

Evaluation of Impacts to Aquatic Life in Glen Cove Creek

NYSDEC has not established a Surface Water Quality Standard for toluene
for the protection of aquatic life (6 NYCRR 703.5(f) —Table 1). However,
NYSDEC Technical and Operational Guidance Series (TOGS) 1.1.1 (dated
June 1998) includes a guidance value for toluene for the protection of
aquatic life. For Class SC waters, the acute and chronic criteria for the
protection of aquatic life for toluene are 430 pg/L and 92 pg/L,
respectively. The maximum detected concentration of toluene at the site
following the most recent temporary shutdown is 1,700 pg/L. Therefore,
a solute transport model was used to predict concentrations of toluene in
Glen Cove Creek due to discharge of site ground water to the creek

following termination of remediation system operation.

The modeling approach used assumes that there is a continuous aquifer
between the site and Glen Cove Creek. There is significant evidence
suggesting that the ground water at the site is an isolated lens (i.e.,
perched). If this is the case, the hydraulic gradient used in the analysis is
much higher than reality. The continuous aquifer assumption is therefore
conservative (i.e., it will overestimate the concentration at the receptor)
because a higher gradient would result in a higher solute flow velocity
and less decay. The model is used to predict the concentration in ground
water that reaches the receptor and does not consider the dilution that will
occur when this water discharges to the creek. This adds an additional

element of conservatism to the general approach.

The model used for the evaluation was the Domenico Model (Domenico
and Schwartz, 1990). The Domenico model utilizes the following

assumptions:
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« Uniform flow field;
- Homogeneous, isotropic aquifer; and

« Continuous contaminant source.

Domenico is a one-dimensional model but can account for three-
dimensional dispersion, as well as retardation and first order decay. A
number of input parameters are required which are presented and
discussed below.

Input Parameter Discussion

Distance To Compliance Point Along Centerline Of Plume: The distance

from the center of the North Lot to Glen Cove Creek is approximately
1,200 feet.

Average Ground Water Concentration in Source Area: A sample of the

influent to the treatment system was recently collected after a planned

shutdown. Toluene was present in this sample at 1,700 ug/1.

Longitudinal Dispersivity: A value of 20 feet was used, which is a typical

value for the Upper Glacial aquifer on Long Island.

Transverse Dispersivity: A value of 1.5 feet was used, which is a typical

value for the Upper Glacial aquifer on Long Island.

Vertical Dispersivity: A value of 1.5 feet was used, which is a typical value

for the Upper Glacial aquifer on Long Island. In general, it should be
noted that the values used for dispersivity are low, and will result in less
plume dispersion than higher values. Less dispersion results in a higher

predicted concentration at the receptor.
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Hydraulic Conductivity: A value of 18.5 feet/day was used which

corresponds to the average result of slug tests performed as part of the
North Lot Remedial Investigation (McLaren/Hart, 1991). This value is
higher than those determined by a pumping test performed at the site in
May 1992 (ERM, 1992). This test found that most of the North Lot area
had lower hydraulic conductivity (i.e., fess than 10 feet/day). Only in the
oultlying portions of the study area did the values exceed 15 feet/day. Itis
therefore concluded that the hydraulic conductivity value used in this
modeling exercise may be higher than reality. A higher value for this
parameter increases ground water flow velocity, which decreases the time
it takes the solute to reach the receptor. This decreases decay, thus
resulting in an overestimation of the predicted concentration at the

receptor.

Hydraulic Gradient: A value of 0.042 was determined from site data. The

water table elevation underlying the North Lot is approximately 50 feet
MSL (McLaren-Hart, 1991). The gradient was determined assuming a
head difference of 50 feet over the distance to Glen Cove Creck (1200 feet)..

Effective Porosity: A value of 0.35 is assumed.

Toluene First Order Decay Constant: The value of 0.0033 days! was
determined by dividing 0.693 by a half-life of 30 weeks (210 days). This

half-life is the upper end of the range reported in ""Handbook of
Environmental Degradation Rates” (Howard, et. al., 1991) for aerobic and
anaerobic decay of toluene in ground water. A longer half-life represents
slower decay and will result in a higher predicted concentration at the

receptor.

Source Width Perpendicular to Ground Water Flow Direction: The width

of the North Lot remediation area perpendicular to ground water flow is

200 feet.
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Source Vertical Thickness: The plume in the North Lot area is known to be

limited to the shallow ground water. The plume thickness is therefore

estimated to be twenty (20) feet.

Ground Water Flow Velocity: 6.6 feet/day is calculated using Darcy's

Law.

Agquifer Organic Carbon Content (Foc): Soil samples at the site collected in

1992 were analyzed for Foc - the average value of these samples being

0.12% (ERM, 1992). This is the value used in this modeling exercise.

Toluene/ Foc Partition Coefficient (Koc): The utilized value of 227

{dimensionless) is the average of a range of values reported in EPA, 1998.

Distribution Coefficient (Kd): The utilized value of 1.135 {dimensionless) is

determined using the following relationship (Freeze and Cherry, 1979,

page 403):

Kd = Foe x Koc.

Agquifer Bulk Density: The utilized value of 1.75 g/cc was chosen such that

bulk density/effective porosity equals 5.0 as prescribed for "most soils” in

(Brubaker, et al., 1993).

Retardation Coefficient (Rf): The utilized value of 4.63 (dimensionless) is

determined using the following relationship (Freeze and Cherry, 1979,

page 404):

Rf =1 + ((Bulk Density/ Porosity) x Kd)

Solute Flow Velocity: The retarded solute flow velocity (0.99 feet/day)

was determined as follows (Freeze and Cherry, 1979, page 404):
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4.4

Votute = ng/ Rf
Model Results

The input parameters presented above were utilized in the Domenico
model equation which is presented in Table 4-2 (ASTM, 1995). The only
difference between the equation shown in Table 4-2 and the version used
in this exercise was that the retarded solute flow velocity was used in
place of ground water seepage velocity. The model equation was
programmed to run on an Excel spreadsheet. To simplify the model
computations, the Domenico equation was subdivided into five separate

calculations.

The results of the model run are presented in Table 4-3. The results
indicate a predicted toluene ground water concentration discharging to
Glen Cove Creek of less than 5.0 ug/1L. This value is within the New York
State Ambient Ground Water Quality Standard (for Class GA water) and
far less than the NYSDEC chronic surface water quality guidance value for
Class SC waters for protection of aquatic life (92 ug/l1). Recalling the
multiple levels of conservatism built info this modeling exercise, it can be
concluded that terminating the remediation system operation will not

represent an unacceptable risk to aquatic life in Glen Cove Creek.
CONCLUSION

A focused risk assessment of residual toluene in ground water at the
North Lot remediation site was conducted to evaluate risks to human
health and the environment following termination of the remediation
system. Three potential exposure pathways were identified: (1)
inhalation of toluene following volatilization from ground water for a
commercial worker; (2) ingestion of fish from Glen Cove Creek following

discharge of site ground water to the creek; and (3) impacts to aquatic life
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in Glen Cove Creek following discharge of site ground water to the creek.
For all three pathways, the predicted exposure point concentrations are
well below acceptable levels. Thus, the presence of residual toluene in
ground water following termination of the remediation system operation
at the site is not expected to pose any unacceptable risk to either human

health or the environment.
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5.0

EVALUATION OF HISTORIC AND CURRENT REMEDIATION COSTS

The focused risk assessment has shown that, by entering permanent
shutdown, the residual toluene mass would not pose an unacceptable risk
to human health and the environment. Moreover, a review of the toluene
removal rates shows that significantly lower amounts of chemical mass
are being removed under the same operating scenario. Hence, continued
operation of the remediation system has reached a point of depreciating
returns. In fact, as demonstrated below, continued operation would

consume more hydrocarbons then would be removed.

Figure 5-1 presents, on a logarithmic scale, the utility costs to remove one
pound of toluene throughout the duration of remedial activities. The
utility costs include the cost of electric power to operate the remediation
system equipment, and the cost of propane needed to operate the thermal
oxidizer. A best-fit line was plotted for the data in the first and second
round of operations. As shown in Figure 5-1, the utility costs at the start
of the first and second round of operations were approximately $2 per

pound of toluene removed.

During the first round of operation, utility costs had increased to
approximately $20 per pound of toluene removed after one year. When
the system met the criteria for the first temporary shutdown, utility costs
had increased to approximately $50 per pound of toluene removed. These
costs increased significantly during the second round of operation. After
one year of operation in the second round, utility costs had risen to
approximately $50 per pound of toluene. By the time the criteria were
met for the second temporary shutdown, the utility costs had increased by
over two orders of magnitude to approximately $400 per pound of toluene

removed.
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These data illustrate the trend of increasing costs for power and propane
needed to operate the remediation system. From the end of the first round
of operations to the end of the second round of operations, the
remediation system costs increased by an order of magnitude. Any
further system operations would most likely be conducted at excessively
high utility costs that may increase to over $1,000 per pound of toluene

removed.
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6.0

SUMMARY AND CONCLUSIONS

An aggressive remedial approach, site de-watering and SVE, was
confirmed as the selected remedial action and installed at the site. It was
selected to accomplish a greater removal of VOCs, in a shorter time frame,
from the unsaturated and saturated zones beneath the site than

conventional ground water pump and treat.

The remediation system has been online from November 1994 to
November 1999. During this time, the concentration of toluene in the
recovered ground water has decreased from 100,000 ug/L to 1,700 ug/L.
This reduction in toluene concentration has been achieved by removing a

total of 12,900 pounds of toluene from the subsurface.

The operation of the remediation system has been conducted in
accordance with the approved PADMP. This included numerous
enhancements to the remediation system, including pump replacements,
and continuous adjustments to the remediation system equipment. These
enhancements and adjustments were successful in optimizing the

performance of the selected remediation.

Now after a second period of temporary shutdown, the effectiveness
monitoring data indicates that ambient ground water guality in the
perimeter monitoring wells meet the ROD remedial goals. However, the
influent water quality to the ground water treatment system shows a

toluene level above the federal MCL.

Pursuant to the approved PADMP, a focused risk assessment, which
considered three potential exposure pathways was performed. The three
pathways were: (1) inhalation of toluene following volatilization from
ground water for a commercial worker; (2) ingestion of fish from Glen

Cove Creek following discharge of site ground water to the creek; and (3)
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impacts to aquatic life in Glen Cove Creek following discharge of site
ground water to the creek. For all three pathways, there was no
unacceptable risk, resulting from the residual amount of toluene, posed to

human health and the environment.

In light of the findings of the focused risk assessment and the diminishing
returns realized from continued remediation system operation, this
document is a formal request for NYSDEC approval for the remediation
system to enter permanent shutdown. This request is made in accordance
with the PADMP and is further supported by the analysis of ever
increasing power use costs and hydrocarbon consumption. Once
approved by the Department, a period of post-shutdown monitoring, as

described in the PADMP, will commence.

Post shutdown monitoring will involve quarterly samples from the
aforementioned monitoring wells for the VOCs with remedial goals. The
average specific VOC concentration, based on the four quarters of
measurement, will be reviewed to determine whether ambient ground
water concentrations have increased above the levels that were present at

the time of permanent shutdown.

If the average specific VOC concentrations, based on the four quarters of
measurement, indicate levels at, or below, the remedial goals, the

remedial action will be deemed complete.

If the average specific VOC concentrations, based on the four quarters of
measurement, indicate levels at, or below, the federal MCLs (following

two years of operation), the remedial action will be deemed complete.

If the average specific VOC concentrations, based on the four quarters of
measurement, indicate levels above the federal MCLs, the focused risk

assessment will be re-visited to determine if the residual chemical mass

EAM 6-2 KONICA/68901.01.952-9/19/00



poses an unacceptable risk to human health and the environment. The
outcome of the focused risk assessment will dictate either a re-start of the
system or deem the remedial action complete. For more detailed
information on the approved mechanism for shutdown, see Section 4.0 of

the PADMP.
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Figure 2-1
Flow Chart Showing Plans to Achieve Permanent Shutdown and Current Status
Former Columbia Ribbon and Carbon Co. Disposal Site, Glen Cove, New York

Are
remedial
goals
achieved?

Temporary
Shutdown

Centinue system
operation

temporary
shutdown
£Lriteria met?

Temporary
Shutdown

Permanent

shutdown / post

shutdown
monitoring

Are
remedial
goaks
achieved?

» No
*se 0

Are Federal
MCLs
achiaved?

No

tenssccaned

Focused risk
Assegsment

Are residual
tisks
acceptable?

Fieere 2-1.xfe



| | ’ } ) ’ ] 3 3 B} ?» | - ) » ]
Figure 5-1
Historic Utility Costs for Operation of the Remediation System
Former Columbia Ribbon and Carbon Co. Disposal Site, Glen Cove, New York
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Table 34
Oxidizer Removal Efficiency

Former Columbia Ribbon and Carbon Co. Disposal Site, Glen Cove, New York

#1800

First Round of Operations
Parameter 1737595 (1} 213795  {2)
Raw Soil Vapor Combined Influerd Combined Effluent | Removal | Raw Soil Vapor | Combined Influent | Combined Effluent Removal
Conc. (ppmv} Conc. (ppmv) Conc. (ppmyv) Efficiency | Cone. {ppmv) Conc. [ppmv] Conc. {ppmv) Efficiency
Freon 113 <1.00 3.60 0.05 6% <100 < 1.00 < 1.00 N/A
Methylene Chloride <1.0 240 0.21 H.25% <100 <100 < 1.00 N/A
1,1,1-Trichloroethane 240 1.20 005 ¥5.83% 37 <1.00 <100 N/A
Toluene £00.00 300.00 77 97 A43% 1000 50 14 99.44%
Tetrachloroethene <1.00 310 0.05 98.39% <100 <1.00 <100 N/A
Ethylbenzene 1.50 1.20 0.05 95.83% 43 11 0.006 99.45%
Xylenes 8.20 4.20 045 88.57% 18.7 42 0.023 99.45%
B <1.00 <104 | <0.1 N/A < 1.00 <100 < 1.04 N/A
1,1-Dichlorgethane <1.00 < 1.08 <0.1 N/A < 1.00 < 1.00 < 1.00 M/A
T cichl th < 1.0 <1.00 <0.1 N/A < 1.0G <100 < 100 N/A
4-Ethyltoluene NR NR NE N/A NR NR NE N/A
13,5 Trimethylbenzene NE NR NE N7A NR NR NR N/A
12A4-Trimethylbenzene NER NR NE N/A NE NR NR N/A
TPH (C2-C106} as hexane 140000 580.00 32 94.48% 2000 610 in 98.36%
Methane 7500.00 2300.00 1300 53.57% 1600 500 30 32.00%
Fa {{ 5/31/95 (2) 9/23{95 (2)
Raw Soil Vapor Combined Enfl Combined Efflaent | Removal | Raw Soil Vapor | Combined Indl Combined Efflaent Remaval
Conc. (ppmv) Conc. (ppmv} Conc. (ppmv} Efficiency | Conc. {ppmv}t Conc {ppmv) Conc {ppmv} Efficiency
Freon 113 140 <0.61 < Q.00 N/A 0.058 0.021 <0.001 N/A
Methylene Chloride 1.20 <06 < 0.001 N/A o.c11 0.011 < 0.001 N/A
1,1,1-Trichlorpethane 1.40 0.65 0.001 99 .85% 1.2 0.19 < 0.001 N/A
Toluene 350.00 7200 0.36 99.50% 350 43 0.15 99.69%
Tetrachloroethene <010 0.017 0.002 83.24% 0.033 <001 002 N/A
Ethylbenzens 260 0.78 0.004 99 49% 26 0.48 <0001 N/A
Xylenes 11.00 3.69 0.022 95-40% 16 247 ©.004 93.84%
Benzene .52 0.085 0.004 95.29% 0.059 <0.01 <0.001 N/A
11-Dichl, h .15 0.074 0.001 98.66% 0.078 oo < 0.001 N/A
Trichl h .43 0014 0.003 7857% <001 <001 <0.001 N/A
4-Ethyltoluene .27 c.21 0.007 ¥952% NR NR NR N/A
135 Trimethylbenzene ¢14 G.12 6.0 99.17% NR NE NR N/A
12 A-TrimethyThenz.ene 0.32 0.29 0.1 99.66% NE NR NR N/A
TPH {C2-C10) as hexans 400.00 110.00 10.00 90.91% 430 64 <20 N/A
Methane 120.00 45.00 5.00 88.89% 14 20 20 0.00%
P, /3196 (2) 411/96 (2}
Raw Seil Vapor Combined Infk Combined Effluent | Removal § Raw Seil Vapor | Combined Indl Combined Effluent Removal
Cone._ {ppmv) Cone. ippmv} Conc {ppoav) Efficiency | Conc. (ppEv) Conc. ippmv) Conc. (ppmv) Efﬁcienﬂ
Freon 113 <0.001 < {001 <0.001 N/A < 0.001 <0.001 <0.00% N/A
Methylene Chlgride <P00¥ 000 <0.001 N/A < (0.001 < (.001 < 0.00% N/A
1,1,1-Trichtoroethane 0.43 0.06 <0001 N/A 0.24 .56 <0.001 N/A
Toluene 140.00 16.04 0.07 99 .56% 54 16 0.03 99.50%
T hi th o011 0.011 <0.001 N/A 0.004 <0.001 <0.007 N/A
Ethylbenzene 0.34 0.09 <0001 N/A 027 0.067 < 0.001 N/A
Xylenes P 078 0.004 $9.4%% 221 1.098 .01 99 0%%
Benzene 0.04 0013 <000 N/A 0026 0.607 <0.001 N/A
1,1-Dichl, th 0049 0.003 <000 N/A 0028 0.008 <0.001 N/A
Trichl h 0.008 0.002 <0001 N/A 0.001 < {.001 < 0.001 N/A
&-Ethyltol NE NR NE N/A 0.026 0.607 < 0,00} N/A
1,35-Trimethylbenzene NE NR MNR N/A 0.021 0.006 <0.001 N/A
1,2 4-TrimethyThenzene NR NR NR N/A 0.04 0.012 <0.00 N/A
TPH IC2-C10) as hexane 79.00 13.00 <10 N/A 65 <10 19 N/A
Methane 57.00 25.00 20.00 20.00% (Y ] 25 -316.67% (5)
FParameter 711601996 (2)
Raw Soil Vapor Combined Inflaent Combined EFluent | Removal
Cong. {ppmv} Canc. (ppmv) Cong. ippmv) Efficiency
Freon 113 0018 0.002 0.002 0.00%
Methylene Chloride < 0010 < 0.002 < 0.001 NA
1,1,1-Yrichl 1 0.41 0.068 <9.001 NA
Taluene 7300 12.00 0.019 99.84%
Tetrachk I 0.015 0.003 0.001 66.67%
Ethylb 022 0.038 < {.001 NA
Xylenes 233 0415 < {.001 NA
Benzene 0014 0.003 <0001 NA
1,1-Dichl h 0053 0.063 < {.001 NA
Trichl th <0010 < 0002 < {.001 NA
d-Ethyliol 0038 0.007 < {.001 NA
135 Trimethylbenzene 007 4005 <0001 NA
12 4-Trimethylbenzene 0.051 0.009 <0.0¢1 NA
TFH (C2-C19) as hexane 58.00 16.00 <10 NA
Methane 130.00 23.00 22.00 21.43%
Notes:
(1) Sample was collected in tedlar bags. (3} NR - no reacting (5) This high vaiue may be caused by a sampling error or analytical error.
(2) Sample was collected in Summa canisters.  (4) N/A -notapplicable  Also, methane may be produced by the incomplete combustion of the supplemental fuel supply.
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Table 3-4
Onddizer Removal Efficiency
Former Columbia Ribbon and Carbon Co. Disposal Site, Glen Cove, New York

215100

Second Round of Operations
Parameter 6/25/1997 (2} 712211997 _ {2)
Raw Sail Vapor Combined Influent Combined Effluent | Removal | Raw Soil Vapor | Combined Influent | Combined Effluent Removal
Conc. (ppmvh Cong. (ppmvh Conc. {ppmv) Efficiency f Conc. {(ppmv) Conc. (ppmv} Conc. (ppmv) Efficiency
Chloroethane 0.041 0.002 < 0.001 100.00% <.l < 0.005 < 0.001 NA
Freon 113 0.025 < 0.001 <0.001 NA <.l < 0.5 < G.001 NA
1,1-Dichk thane 050 0.003 < (.00} 100.60% <0l < 0.005 < {L001 NA
1,1,1-Trichl h 170 0.0n2 <0.001 100.00% < 0.1 <0005 < G001 NA
Benzene C.012 <0001 < {1001 NA <01 <005 < 0.001 NA
Toluene 4.100 0.320 0.002 99.38% 46 39 0.002 99.85%
Tetrachlorpethene 0.013 0.1 < 0.001 100.00% < 0.1 < D5 < 0001 Na
Ethylbenzene 0.140 C.003 < 0.001 100.00% 0.14 0412 < 0.601 100.00%
Xylenes 0.890 0.064 < 0.001 100.00% 201 0.167 < 0.001 100.00%
4-Ethyltoluene 0.013 000 < 0.007 100.00% <01 < 0.005 < 0.001 NA
135-Trimethylbenzene 0.013 0001 < 0.0 100.00% <1 < 0.005 < 0.001 NA
12A4-Trimethylbenzene 0022 < 0.001 < 0.01 NA <1 < 0.005 <0001 NA
TPH (C2-C10) as hexane < 20 <20 <M Na 57 <20 <20 NA
Methane 7400 460 340.00 26.09% 14-0 10 10 0.00%
Pa 10/1/1997 2) 12/30/1967 (1}
Raw Soit Vapor Combined Influent Combined Efftuent | Removal | Raw Soil Vapor | Combined Influent | Combined Effluent Removal
Cane. {ppmv) Cong {ppmv) Cone. (ppmv) Efficiency | Conc. (ppmv}) Cone. (ppuwv) Cone. (ppmv) Efficiency
Chl h < 0.05 < 0.001 <0001 NA 0.002 <0001 <0.001 MA
Frepn 113 < 0.05 < 0.001 <0.001 NA 0.001 <00 < 0.007 NA
Dichlorndifl th < 0.05 0.00% <0.001 100.00% < 0.0¢1 < 0.001 < 0.003 NA
1,1-Dichloroethane <005 10.002 <0.001 100.00% 0.02 0.002 <0.001 100.00%
1,1,1-Trichl h 0.093 0.008 < 0.001 1H.00% 0086 0.01 <0.001 100.00%
Benzene <G.05 <.001 <0.001 NA 0.0m 0.001 0.002 NA
Toluene 18.000 1.700 0.002 59.83% C.55 0.06 0.003 95.00%
Tetrachl h <005 < 0.001 < 0.001 NA 0.005 < {.001 < 0.001 NA
Ethylbenrene 0064 0.005 < 0.001 103.00% 0.002 < 0.001 < 0.601 NA
Xylenes 0-960 0.083 «<0.001 100.00% 0.055 0.007 < 0.001 100.00%
4-Ethyltol <0.05 0.001 < 0.00% 100.00% <{(.001 <1.001 < 0.00t NA
135 Trimethylbenzene < Q.05 0.002 < §.00i 100.00% <0.001 < .003 < 0.001 NA
124-Trimethylbenzene < Q05 0.002 < {1001 100.00% < 1.007 < .00% < 0.001 NA
TPH {C2-C10 a5 hexane 2 <20 <20 NA <20 <X <20 NA
Methane 50 <10 < 10 NA i50 0 13 25.00%
Parameter 2/4/1994 () 5/29r1998 (1}
Raw Soil Vapor Combined Inf} ‘Combined Effluent | Removal § Raw Soil Vapor | Combined Influent | Combined Effluent K 1
Cang. (ppﬂv) Conc. {ppmy) Caonc. {ppmv) Efficiency | Conc. {ppmv) Conc. {ppmv) Conc, (EE") Efficiency
Chl h <1 <1 <0.005 NA < 0.003 <0.003 <0.0M NA
Chl h <1 <1 <0035 NA < 0.003 <0.003 0.002 NA
Methylene Chleride <1 <1 <0.005 NA < 0.003 <0.003 0.002 NA
Freon 113 <1 <1 < 0.005 NA < 0003 < 0.003 < 0.001 NA
1,1-Dichl i <1 <1 <0.005 NA 1.038 1.036 < 0.001 100.00%
1,L1-Frichloroethare 13 19 < 0.005 100.00% (.26 0.26 < 0.001 100.00%
Carbon Tetrachlorid <1 <1 < 0.005 NA < (.003 < 0.003 <0.601 NA
cis-1,2-Dichi thene <1 <1 < 0.005 NA £4.00% 0.003 < 0.001 100.00%
Benzene <1 <1 0.008 NA H.922 0.015 $.003 80.00%
Toluene 560 540 2600 99 59% 76 59 0250 99.69%
Tetrachlorvethene <1 <1 < 0.005 NA 0.011 0.4011 0.002 81.82%
Trichlorpethene <1 <1 < 0.005 NA 0.013 0.009 < 0.001 100.00%
Ethylbenzena 24 3.3 0.013 R61% {1.32 .32 0012 96.25%
Xylenes 120 168 0.065 99.61% 247 238 0.059 97.52%
4-Ethyltol <1 <1 < 0.005 NA G035 0.034 0.002 94.12%
135-Trimethylbenzene <1 <1 < 0.005 NA ¢.033 0.031 0.602 3355%
1,2 4-Trimethylbenzene <1 <1 < 0.005 NA 0.049 G.045 0.005 83.89%
Benzyl Chloride <t <1 < {.005 NA < 0.003 <0003 0.002 NA
TFH{C2-C10} a5 hexane 790 810 <20 1G2.00% <10 <10 <10 NA
Methane 130 120 £1.00 32.50% 7 7 [ 14.29%
Faramet 9721998 (D) T1719/1998__(2)
Raw 5oil Vapor Combined Inft Combined Effivent | K I | RawSoil Vapar | Combined Influent | Combined Effluent Removal
Conic. (ppiny) Conc. {ppmv) Cane. (Bgmv] Efficency | Conc. {ppmv) Conc. ippmy) Conc. (ppmv) Efficiency
Chl thane <02 <02 <0.001 NA <{.033 < 0.033 <005 NA
Chl h <02 <02 0.004 NA < {.023 «{.033 <0.05 NA
Methylene Chlaride <02 <02 0.002 NA < .033 <{.023 <005 NA
Freon 113 <02 <02 <0.001 MNA < {1033 <{.033 <005 NA
1,1-Dichigrpethane <0.2 <02 0.001 NA 0.033 <0.033 <0.05 NA
1,1-Dichlaroethene <0.2 <{.2 4.002 NA < (1033 <1023 <005 NA
1,1,1-Trichlorpethane 045G 0.400 0.002 99.50% 023 0.069 < 0.05 100.00%
Carbon Tetrachloride <02 <Q.2 <G2 NA 0.19 <0.033 <005 NA
cis-1,2-Dichloroethene <02 <{.2 0.002 NA < 0033 < 0.033 <0405 MNA
12-Dichl th <0.2 <{.2 0.00&6 NA < 0.033 <0033 < 0.05 NA
Benzene <0.2 <12 0.018 NA < 04033 < 0.033 <005 NA
Toluens 1300 93.0 0.085 92.91% 39 12 <005 100.00%
Tetrachloroethene <02 <12 0.005 NA <0.033 0.041 <005 100.00%
Trichl h <2 <32 0.002 NA < 04133 <0033 <005 NA
Ethylbenzene 0.640 0490 0.020 95.92% 0.098 < 0.033 <045 NA
Xylenes 7.2 542 0.066 93.78% 1.55 0522 <005 100.00%
4-Ethyltol <h2 <02 <0.0¢1 NA <0.033 < 0033 <0.05 NA
13 5Trimethylbenzene <02 <{.2 <0001 Na <0.033 <0033 < 0.05 NA
12A-Trimethylt <02 <D.2 <0001 NA < (033 < 0.033 <0.05 NA
1.2-Dibromoethane <02 <02 0.005 NA 011 012 <0.05 100.00%
Chipmok <02 < 0.2 0004 NA 0.081 0082 <005 100.00%
Benryl Chlaride <02 <0.2 < 0.001 NA <0033 < 0433 <005 NA
TPH {C2-C10} as hexane 240 200 <0 100.00% k™) <20 <20 NA
Methane 120 91 42 00 53 85% 16 <10 < 10 NA
bt L1
Notes:
(1} Sample was collected in tedlar bags. (3) NR - no reading (5) This high value may be caused by a sampling error or analytical error.
(2) Sample was collected in Summa canisters.  (4) N/A - notapplicable  Also, methane may be produced by the incompilete combustion of the supplemental fuel supply.
Table 2-4xls
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Table 34

Oxidizer Removal Efficiency
Former Columbia Ribbon and Carbon Co. Disposal Site, Glen Cove, New York

Second Round of Operations

Fa 2571999 (2) 5/28/199%  {2)
Raw 5oil Vapor Combined Influent Combined Effluent | Removal | Raw Soil Vapor | Combined Infk Combined Effluent Removal
Conc. (ppmv} Conc. (ppmv} Cone. (ppmv) Effidency | Conc (ppmv} Conc. {ppmv) Conc. [ppmv) Efficiency
Chloroethane <0.002 < 0.001 < 0.001 NA <0.058 < 0.007 <0.001 NA
Chloromethane <0002 < 0.0 <0001 MNA < 0.050 <0007 < 001 NA
Methylene Chloride < §.002 <0.001 < (.01 NA < 0.050 < 0.007 < 0.001 NA
Freon 113 <0.002 < 0.001 < 0.0 NA < 0.050 <0007 <§.001 NA
11-Dichloroethane 0015 0.009 < 0.001 100.00% < 0.050 0002 <.001 100.0%
1,}-Dichloroethene < 0,002 <0.00 < 0.001 NA < 0.05) < 0.007 < 0.001 NA
1,11-Trichi h 0095 0.059 < 0.001 100.00% 0.1 0.077 < 0.001 100.00%
Carbon Tetrachloride « 0002 < 0.001 < 0.001 NA <0.050 < 0.007 < 0.601 NA
cis-12-Dichl th < 0.002 < (001 < 0.001 NA < 0.050 < 0.007 < 0.001 NA
1,2-Dichl thane < 0.002 < 0.001 < 0.001 NA < 0.050 < 0.007 < 0.001 MNA
Benzene < 0.002 <0.001 < Q00 NA <0050 < 0.007 < 0.001 NA
Toluene 3.400 180 0.002 99.89% 11 91 0.013 ¥9.86%
Tetrachloroethene 1.008 0.005 <000 100.00% 0.18 Q008 <0.001 160.00%
Trichl h < (002 0.001 <0.0(1 100.00% <0050 < .007 <3001 NA
Ethylbenzene 0.016 0.009 < 0.001 100.00% 0068 0.052 < D.001 160.00%
Xylenes 0.201 0124 0.003 97 58% 1.01 0.77 0.002 99.74%
4-Ethyttok 0.005 0.003 < 0.001 100.0¢% <0050 0.012 < D.001 100.00%
135-Trimethylbenzene 0.004 0.002 <0.001 190.00% «< 0.050 0.019 <0.001 100.00%
124-Trimethylbenzens 0.006 0.004 < 0.001 100.00% <0050 0022 < 0.001 100.00%
1,2-Dibronoethane < 0.002 < 0.001 <0001 Na < {0050 < 0,007 <0.001 NA
Chlorobenzene <0.002 <0001 < 0.001 NA <0050 < 0.007 < .001 NA
Benzyl Chloride < 0.002 <0.0a1 < {1003 NA < {1.050 < 0.007 <0.001 NA
TFPH ((210) as hexane <2 <20 <20 NA <20 <20 <20 NA
Methine 13 10 < 10 100.00% 20 le 14 12.50%
P R/19/1999 2)
Raw Seil Vapor Combined Infl Combined Effluent | R 1
Conc. {ppmv) Conc. (ppmv} Conc. (ppmv) Efficiency
Chdi th < D007 <0.007 < 0.001 NA
Chloromethare <0007 < 0.007 <0.001 NA
Methylene Chloride < D.007 < 0.007 <0.001 NA
Freon 113 < 0.007 < 0.007 <0.031 NA
L1-Dichloroethane 0.020 C.016 < 0.001 HHLO00%
11-Dichloroethene <0007 <0007 < 0.001 NA
1,1,1-Trichl h 0.072 0.057 < (.001 130.00%
Carbon Tetrachloride < 0.007 < 0.007 < 0.001 NA
cis-1,2-Dichlorethene < 0.007 < Q007 < 0.001 NA
12-Dichloroethane < 0.007 < 0.007 < 0.001 NA
Benzene 0.013 < 0.007 0.003 NA
Toluene 2.200 2.000 0.011 99.45%
etrachl, th 0.007 < 0.007 0.2 NA
Trichloroethene < G007 < 0.007 < Q.03 NA
Ethylbenzene 0.035 0.024 0.004 $3.33%
Xylenes 0.590 053¢ 0.018 96.60%
4-Ethyltol 0.004 0.008 <0001 100.00%
135 Trimethylbenzene 0.012 0.013 < 0.001 100.00%
12,4-Trimethylbenzene 0.012 4012 <0.001 100.00%
12-Thr h < 0.007 < 0.007 <0.001 NA
Chilorob <0.007 < 0.007 < {.001 NA
Eenzy] Chloride < 0.007 <0.007 < {1.001 NA
TPHAC2-CI0 as hexane <20 < 2 <20 NA
Methane 100 B4 44 00 47 62%
Nates:
(1) Sarnple was collected in tedlar bags. (3) NR - no reading (5) This high value may be caused by a sampling error or analytical error.
(2) Sampie was collected in Summa canisters. (4} N/A - notapplicable  Also, methane may be produced by the incomplete combustion of the supplemental fuet supply.
Page 3 uf] Table 3-4xks



SX'G-¢ A1qB L,

1ayem 03 dap - MIG

00/8L/6

81T 861 | = 28vsoay 95'61 | = a8vaaay

89°81 00T 8991 L1L-MIV 00:0T £6/5T/9 £F 9L LLL-MIV 0%:01 96/12/9
poqT 00'¢ {4 9TL-MIV 00:0T £6/5T/9 geee O1L-MIV OF01 96/12/9
0061 0o'e 00° 41 QIL-MIV 00:01 £6/6T/9 QL Ll STL-MIV 0%01 96/12/9
QL'61 00T €L Ll V1L-MIV 00:01 £6/492/9 9,81 FLL-MIV 0701 96/12/9
84762 ooc SLLT £1L-MIV 00:01 £6/G62/9 06°/C c1L-MIV 001 96/12/9
08¢ 00T 08'¢T CLL-MIV 00:0T £6/592/9 0g9¥¢ ClL-MIV 001 96/12/9
76 1€ 00T F6'62 TUA-MIV 00:0T 46/8T/9 6¢91 TT4-MIV 0%:0196/12/9
96°42 00'¢ 96°¢¢C 014-MIV 00:01 26/592/9 aN 0TL-MIV OF01 96/12/9
9/.61 00T 9L LT 604-MIV 00:0T £6/5T/9 Pzl 604-MIV 0%:01 96/12/9
08¢ 00T 08°0¢ 80L-MIV Q00T £6/ST/9 N 80Z-MIV 0¥:01 96/12/9
¥9°LC 00'¢ ¥o°aC L0L-MIV 00:0T £6/5T/9 84°9¢ LOL-MIV 0%:01 96/12/9
047 €T 007¢ 0412 90/-MIY 00:01 £6/8T/9 aN 90L-MIV %01 96/12/9
94T 00¢ 92471¢ S0L-MIV 0001 £6/42/9 N Q0L-MIV 001 96/12/9
LA NTA 00T ¥1°L2 F0L-MIV 00:01 £6/5¢2/9 9448 POL-MIV OF:01 96/12/9
aN 00T N €0L-MIV 00:01 26/S2/9 (N €04-M1V 0701 96/12/9
oT%1 00'¢ 1ral 0-MIV 00:01 £6/52/9 16Cl T04-M1VY 001 96/12/9
08¢l 00T 08°el 104-MIV 00:01 L6/5T/9 e'vl 10L-MIV OF0196/12/9
8¥'81 002 8% 91 CIT-MUA 00:01 L6/5T/9 1991 | TTC-MYUA 0F:01 96/12/9
99'el 00'¢ S9'tl Tl-MEA 00:01 £6/%C/9 6T°CT | TIZ-MYA 0%:0196/12/9
¥'9e 00°¢ r've OIT-MAA 00:01 £6/52/9 IT€T | OTE-M¥A 0701 96/12/9
¥1°4C 00'¢ FL'SE 60T-MUA 00:0T £6/5¢/9 9C'FT | 60T-MYUA 0P 0L 96/12/9
el 00z il 80T-MUA 00:0T 26/562/9 dN S0C-MUA 0F:0T 96/12/9
qree 00'e eT'1e Z0C-MAUA 00:01 £6/62/9 9T ¢l | Z0T-MAIA 0%:01 96/12/9
96'%C 00'c 96'CT 90T-MUA 00:01 46/6T/9 ¥oee | 90T-MAA Ov: 01 96/12/9
0¥ ¥¢ 00'¢ 0P | 90T-MUA 00:0T £6/62/9 0972 | S0T-MYA 0701 96/12/9
9Tl 0oe 2901 FOT-MUA 00:0T 26/52/9 8811 | POT-MYUA OF:01 96/12/9
[AAN 00'e [#A £0T-MUA 00:0T 26/6T/9 aN €0T-MAA 0F0196/12/9
60%1 00T 60'CT C0T-MYA 00:01 £6/6T/9 aN 0T-MAA 0F0196/12/9
0z /1 00¢C 074l T0T-MHUA 00:01 £6/5T/9 8F'¢e | 10T-MIA 001 96/12/9

(09 £6/901 96/9
() M1d| woIjuoyeRAS[g J[qEL an o
ﬁm“mﬁ_ﬁaﬂ JA1E AA U ISEIIIL] Eﬁoﬁmmm MIAa [eM Ut} \ 2Je(] MILA HERN auIy \ aje(]
suopIad) xn@“ﬁ_om puo2ag jo g suovdad) jo punoy] 1541 jo pug
MI0X MIN ‘@A0D) UI[D) ‘31§ [esodsi(q ‘o) uoqre)) pue uoqqny vIqun(o)) w0
juawade[day dum,J 1935y pue 310J9g S[9AdT 19Jep JO uosredwo))
S-¢9Iqe L
1 | 1 | 1 | 1 | ] | 1



BT puE L AV

DIBIIE

2 2 % 2 & & S & & g ) 3
; et 0
g
0001
g
005t nw B6'BEEY 9°Y€ 1E°59EF €0 8E0 00°0 66-ADN
ooz & 19'66EF 0£9E TE'E9ER T80 w0 000 6610
2 BLR6ER Zyee TE'E9ER SPE 080 59T 66dog
+o0sz § EE'G6ER 9 99'09¢k 6L 0£0 we 66-3ny
[ Iv2860 L6°EE £V ECED 95°G 890 88y 66
T 000¢ M SE'ISER 0CEE SCBREY 80°FL £5°0 STEL 66-um|
1L 8988 LFIE 0£'SEEY 17 LET Pl P91 s6-Kel
oogt £ 9E0ETE 6618 9861y 05°8¥T 990 vl s6-1dy
N L] . o0ob z 92 180% £C1E £5°050¥ 394 70 ez 667N
WIBIHAG INEAL PUOID aims | ££090% T90E IT0ECY 69'S 000 59' 66-924
, wowkg m?f,lol_,. 4 ook PO'SE0Y TI0E TYEIY |4 000 1692 66-1T[
: T % £2°0E0% 79°0€ 11°000% 99'6ZL 00°0 99°6T1 86-09
0008 £0°106€ 90€ SPOL8E b dia o IE'6¢1 86-aap
! £9°104€ 6F°0E SULEL 06' % wo 89°LTT 86170
£LEESE 8T'0E SPE0SE 62" 408 170 80°20€ ge-dag
z > z - z > z w z z z o £H9TZE £0°0E LE96IE 49 8EY oL 101er g6-Gny
& M ,m m 5 % 3 I b M % k4 LLIRAT Wi 9E'G9LT LLTEE 7y 08'¥ZE gé-In{
» 4 . 66'B5HZ PRI SEOVIT TE6L1 56'1 28441 ge-um|
896LTT A 81'€92T 00201 81 61'50L g6-Ael
L9BHT 8901 66'481T 9r'STY LET 6LSTF 86-1dy
18R w6 0T ¥ELE 18°69% 197 9T Lob 8675
4 PeLTt 129 £699T1 19018 00'e 18018 86934
& €9°Tar 1£9 Zr9sk LOBHT 00 L0°6¥T s6-ure(
feacwal Arquow 1 oo SLEIT 1£9 w0207 8LC 0'e 846 2693
e 30 %01 [ 86 L0T 129 ZWL 162 e 9 PN
- : Toor & 2000T 249 09°€61 FTET TED 7621 26100
S 78981 519 99°08T 59T 620 95 £6-dag
1 oog m LUPEL 985 {514 L 000 90¢L 2680y
ﬁ = W 985 85'bS TS 000 9718 L6
_ . ; 009 3 516 985 6T fTe o Pr23 Zgun
: W Py ‘ ] ES 98°G 98'S 000 gy §T'1 000 65BN
T.% A 431, PO e - [ooc g 140 v 000 at a 000 2614y
ﬂ WaishG AT e / . e e 000 1T ere 000 Lele
Py 008 51 151 000 1851 151 000 £6-093
+ 006 e0] W3)5AG JHEA PUNOID) WHIAG JAS ™10l WAYSAG JBJEM, PUNGID) WasAs JAS
{gp) PaADWIY JUAN[O], 2ALEINWND) (g} paasowrxy auano) AgIuop Yua
ASUAMBN ‘A0 VIS YIS [RS0dSHT "0 NI PR VO qTY EHMIMIC]) U0
suoyesady 30 punoy] puodass Jupmg [eacway svepy sudnjo] jo Aummg
9 aqe],
| | | 1 | 1 1 1 1 1 1 ] ]




SJxLef puv T-§ AqUL

zjoyedeg

0o16lie

¥N [ > YN g > 01> VN 1> > auaAynaoIoNL],

VN > > ¥N G> o1 > VN 1> 1> SUB[A0IONFEIIL
%0008 < > s %0005 < g > o1 VN 1> HES susTuag (A

YN > 1> VN g > 01> VN > r> SumIRQIONPIA T'T

¥N 1> 1> ¥N g > o1 > ¥N > 1> BUAIB0IONIA 7'

¥N > 1 ¥N g> o1 > VN > 1> SURRB0ITNYIA ['T

VN 1> 1> VN g> o1 > VN 1> 1> QUAIA0IOTYPIT [T

¥N 1> > VN g > 01 > VN 1> 1> AUIBIR0TOTD)|
%I LH < 5> £ %EE'EE 0% 09 VN ¥ o> ¥ aualdy dpo
%I < > 5 SL9E9E (%4 011 %FTEE < > i sualdy
%ER66 < z> 00£1 $IIHE 00ZT 0067 YN 7> 7> auanjo]

VN 1> 1> ¥N g > o1 > VN 1> > auszuBy
(%) TeADWEIY (1/3n) 2u0) {1/8n) 00 (o) eaowy | (1/8myouwo) | (1/73m) 0] | (%) reaowey | (1/30) dued | (1/30) 2ued s1313urere g
[EI0L AU Juen[Fd [eul Jusnpuy TeloL aatdeyyd | Juongyy reuly oIy TRIOL 2aT3Y5d | TUNDyH Ul TR TeonATeuyY

46/4/ ¥ 86/9T/E L6/TL/EL

¥N > 1> YN 1> 1> ¥N 1> 1> suardpacopELL

VN 1> 1> YN 1> 1> ¥N I> 1> SUBISCIOTPRNAL
%0009 < 1> Z YN [> 1> %08 LB < 1> ] audzuag [ANg

VN > 1> VN > 1> VN 1> 1> SIEIAOIOIA T'1

VN 1> 1> VN b 1> YN 1> 1 FNPR0IONPIA T'T
%0005 < 1> z VN 1> 1> VN 1> 1 AMNA0IONIA 1T

VN I= I ¥N 1> 1> ¥N 1> 1> BuAIACIONPIT T'T

VN 1> 1> ¥ 1> 1> ¥N 1> 1> SURFACION)
ULF Y < ¥ > L1 YN v> ¥> %PIEY < ¥ i aualdy, dgo
%6T F6 < 7> <€ %EEEE 4 € %EF1L < 7> Z oLy w
%5436 < z> 91 VN 7> 7> %EF'66 < > 0SE auam(o],

VN > 1> VN 1> 1> YN 1> I> auazuag
(%) TRAOWIRY (1/2n) o) (1/9m) ue) (o) eaowsy | (1/8n) w0 | (1/3n) duo) | (%) reaoway | (1/3myou0) | (1/80) 0D SIBAMER ]
[¥10], 8A1957d WANTTH v WU [eI0], 2AN09J7Y | yuanppd reur] BB [BJO] BALDINH | IUBTYyH Jeury BNy fendreuy

26/1/01 167.0/9 26/01/2 & aye Sunduwes
MO M3N] ‘9A07) UI[D) ‘IS |esodsi(] "0 UOgTED PUR UOQqTY RIQWN0D) JAULIO]
suonesadQ Jo punoy pug
JUIN[}Jq PUE JUINJU] JUB| JUSWIEA [ JB SUOLEUIIUOT DDA JHOISIH
LEIqEL
| ] 1 1 | 1 ] | | | | | 1 1 |



SINL-g DUV T-§ QUL

Tio raseg
1> ¥N 1> 1> auafipacIoNIL
1> YN > [> PUINPIOIOTYIENY,
91 VN 1> 1> suazuag (A
1> VN 1> 1> STELRACIONPIA 7'T
1> VN 1> [ SUAN0IONNT T
1 VN > 1> AUTIRACA0OMIC 1T
|4 VN > 1> AUARACIONPIT T'L
> VN 1> 1> SUEIA0IORYD)
24 %9595 < V> 6 auardy-dyo
95 %P8 < Z> il Jusdy-w
0041 %EE 66 < > 00t U0,
1> wN [> 1> ausTUag
(1/8n) ouoe)y | (%) acwmay | (1/2n}du0) [ (1/3n) dua) sIgjawmere
Juanu] 210, 2a0a)y3 | nenyyg feuny Jranpyuy resndreuy
00/91/¢ 66/7/11
VN 1> [> VN 1> 1> YN 1> 1> AUBAIIR0IONNI],
Vi 1> L[> VI 1> [> N 1> [> AUAIIOION{YELA]
YN 1> > VN 1> 1> VN 1> [> auazrag 1Apg
YN 1> 1> VN 1> 1> VN 1> L[> ARYOIONPIL] 7T
YN L> 1> YN L> 1> YN > L> ATNI0IONN( 1
Vi 1> 1> VN > 1> VN 1> L= FURYI0IOPIT 1T
VN 1= 1> VN L> 1= VN = 1= SUBLBOISTI T'T
YN L> 1> VN 1> 1> VN 1> 1> SURHA0ION] D
684 < > 61 4684 < ¥ 61 %9BTF < P> 4 ausfx dzpo
%0056 < [ oF WL O < T g€ %lL'S8 < [ ¥l uILx W
%l ¥ 66 < T> 08¢ YelS 86 < [ 05t VN > [ FuanjoL.
YN 1= 1> VN > 1> ¥N 1> 1> audzudY
{9} [eAOWY {1/8n) ouoy {1/3n) duo) (9%) [eaovIDy (1/3n) a0l | (1/3m)duo]y | (ey sy | (/80 w0 | (1/8n) w03 SIH|IUTETE,]
=901 3AHXH JUBnE [eun] anyup [Elo] danzayy | uanyg feun UL Ju] [H0], 3ANAYE | IWanyrg ] Jusnuy reonApuy
66/67/9 66/92/€ 86/91/T1
¥N > L> ¥N 1> 1> Wi 1> oL > BusAI20 10T L
VN 1> > VN > 1> YN 1> o1 > SUBRAOIONPRIA],
VN 1% 1= VN L= I= %056 < 1= 14 uozuRg TAUTY
YN 1> > YN L= 1> VN 1> or > ARYAOIOYII] 2T
VN 1> 1> VN 1> 1= YN T> o1 > SUA[A0IONPI] T'1
YN 1> i> VN L> 1> YN 1> or > ATEYIFOIONGINL 11
v 1> 1> VN > 1> VN 1> o1 > AUAR[POIOMN T'T
%0008 < 1> T YN L= L= VN 1> or = BULICIOR )
G608 < ¥ > 1T %BTTF oL £1 YN ¥ oF > suardy dwo
%¥Fr e < [ o %00°0F 118 0t G5 dh < [ {8 SuIA) W
%PTE6 < [ [A4 %8L6E i6 091 %6866 < > 006l uRne]
VN T> I> VN L[> 1> YN 1> o1 > AIzeg
(o) TeADWY [STENENTR) {1/8n) suoy (9,) [EAOWIFY (1/2n) -uoy (1/2n} ">u0) fo,) eaOwRY | (1/3m) Duo)y [ (1/3n) sued SIdjamere ]
TeI0.L, SAHRK USNYYA Teur] uanpuy 2101, 941393 | uanpyg [eutg anyuy 210 SAtaYA | usngyg eurd Juanpu] EmARuY
86/6/11 86/¥2/6 86/61/9
HI0X MIN ‘FA0D U ‘3315 [esodsi(] -0 Uogae]) pue uoqqry eIGUIn[o)) Jauuoy
suonesad( jo punoy pug
JUSN[J§A PUE JUIN{U] U JUILL}ERL], JE SUOTELUIIU0DY DO A IL0)SIH
LE9[qEL
1 ] 1 | | | i 1 1 R |

dlielre



§1X°8-¢ QU]

wuiyiio

005'¢ 009'T 0091 | 00011 ggg 00g'c 002 0v1 JUON JUON asauelue
000°Z1 000TL | 000°2T | 000'FT | 000'zz | 000'FT | OO1'%F | 008 auoN 3UoN wmisaugey
00012 0092 0LF 006'S 00%'9 | 0008 | 0000 | 004°S JUON JUON] uoIy
000'2S 000°7€ | 000°cc | ooo’oTz | 060'SS | 000°0ZT | 000°ZT | 000°9T SUON SUON wnpe)
> 1> i 1> 1> 1> I> 1> m_. m. mﬁmﬁmo.ﬂoﬁ&uﬁ.b
H > 1> H H > 1> 1= I> 1> m. m owﬁﬁ_thOﬁﬂumhmrﬁ
I= 1> > 1> 1> 1> ﬁ > H > m m. wﬁmrﬁvo.woﬂﬂu«g NT—.
I> 1> > 1> 1> 1> > > -suel) 10j (01 / -SI2 10y 0/ g (1e101) AUYIPOIONYIT Z'T
1 1> I> H > 1> 1> 1> [ > QEOZ m wraﬂﬁwo.woﬁﬂu..ng _“\_“
1> 1> 1> 1> 1> 1> 1> 1> Z g UDISCIONPDKT T'T
1> 1= 1> I> 1= T> 1> I> UGN ¢ wﬁmﬂuwo.noﬂﬂu
08 VN VN VN VN VN VN VN 000°01 (19wost yoes 10]) g (1e301) sualhy
¥z P> ¥ > 7> ¥ > P> > ¥ arqeotidde joN (1owosT YEa I0§) § sua[Ax-d=zo
9g 7> > 7> > > z> > srqesndde 10N g sua[Ax-w
91 1> 1> 1> 1> 1> 1> 1> 002 S suszuaqrAylg
0021 > > > > > > > 000°1 q auan[o],
1> > > 1> > > 1> 1> g S Juazuay
Juenyug
el yusunearl | ZI-MIN | TI-MIAL | 8&-MIN | 9-MIN | &MIN | =MIN | T-MIN (1/8) [pas] (1/8n) eon
1Je 11/ 81 Ul UOTjRI)USIIOD) JUBUTUIZIUO ) WINIIXEA [BIpaway] I9JDWIERIE, ]
|V re———
00/91/¢ = 3je( 3undueg
MIOX MAN ‘40D UL ‘a31g [esodsi(] ‘0D uoqre) pue uoqqny LIquIn[o)) PULIO]
umopmyg Arerodura ] puodag Surmg Surydureg jo sjnsay
8-€ dIqeL
| 1 ] | | | ] ] | | | ) | | ] | |




SuL pur el el

GHElle
i

, m o X & g m_ pZe g w 2 P m_ 9 e o m 2 e o m_ Q 68 12621 0 ¥ 00D #6710N
L T % L LY L TROEL W AR N A M i § § 3 m T2 L LT L2 1512681 80 50 000 66150
2 222223 EE%E583%83%§§ 2R R R R w.s_s_s.ssm: wzent e e o i
' T ' i , \1 ] e YT L1621 Wi 13 L f6-ny
| | ) LE606T 1 ws o sy e-n|
i . , 1 ST a0 o STl se-um[
P , T . LFE88T1 el 50 PEYEL o6-Aep
! A A 0007 TS oggwL wn ¥ LPL s6-1d¥
” ) SL9TT (1914 ] T 6610
: : “ TFTEsTl (4] oo & [ L
! ; ¢ FEILSTL 154 74 w0 i cd s6-ue|
” 7 ¥ ooy PTESTL W6zl oo 95°¢Z1 ]
! i ) L6TTRTL BFAEL 10 TeHEL Ba0N
W : i \ § £5°EaTTT 05 T wo Wz #6120
i : P [ E evgsatl e 1o 80208 g5dog
; : ; i o'y 5 FERRZTL ey sv¢ 101Er 95-dny
: \\ B Ly siELL 226K ¢ 0§°4ZE serini
I i . ml 06'9601 wasl 61 it Berun{
Pad R B EAL0T 00201 %1 #1601 86 %9
j . | Poad 0u's m 8506901 arzy 51 bLETH gy
! \ ro*] THaHzDL L5hak w7 YTk 6IEN
AT i L SSE6L6 \w0ie 00 e e
g ELFE6Y 26K 00 LD56T B
umepinys Lesodua) puasss ga-a0N , FIGELR 8s 0D S 26901
i : UMOPINGS JAS 66-d95 [ ooorat ] e e e 240N
' : nouears Burdd 345 g-ue( 267 12L8 e o Tl L6190
: i \\\ PAMEISAL WaISAE JAS Lg-um( ; £oanee wis 70 % 645
i . B i palmsA Eu_m.hw I31EM ﬁ:ﬂnﬂu 26735 : B YSOR 9rs o weRe mn.-»m:t.
1 : \\ ’ umcpnys Aesodwal sginy L 00g7] 157858 w1 w0 Rt sl
W m ‘..?T\.\ i paies .M-a.&m 3AS Seuef AFLESH 6TE U 6T |
i ! b ! ! poune e Q«_”s el ,> oz_ ] 942759 A1 U1 00 26-Ae
W ! 7 7 ; k 7 _ # , # | |1 Ly'vzcs art w1 000 sy
L - : g 00071 [T 3§ [ wrn Lor i
rezen 1wl [ 59
06°1258 umopinys Aesodi O P A0 Fm WAISAS LONBIPaYy Ze-wmef
%1758 uMAPINYR Aapaoduwsn oy 3np Ao sem WaTEAs LONEIpaLEY 9680
06 LZH umupnys Aesodws) 07 NP U150 FUM WEAs Lo el oWy GA-AON
B B ey o - 061758 wsopnys Liraodway o9 P JUN-3f0 SEM WHNMSAS UOHBIPALSY GO
¥Z %% M 2 & E g ES IR R e 1zse umopimys Kissoduia o1 anp Lo sam ek wonepeway qe-dag
33 % 3 M %23 x %85 X 061258 a2 9 w0 og-finy
* T i , \ Y wrivh 68 aze 227 sarinf
C T N s1'99e8 134 S1E WL gg-umf
Al L " 810628 e 9TC £5°08 Ee
9E'90T8 LV sie SEEY Simady
fA At 9T60L yI'e 0090 ge-de
oy 0°5E0E WzRZl S0 17921 94933
auopesado jo UL b1 ag Pz S|
umoJ pugz pue punod 3¢ dupnp z p—— P we sreer e
TeAQUDR urmEen! 39 %01 009 w 2% w0081 %9 gzt Sth0N
! !M roesTs AT wo 9573l SEWO
. m BIETIL SR 173 0508 g6-dag
o . . nog - 2 £55609 6T 26Y s a8y se-fy
o | i Pl 2579 it s 9resy 56-In]
P , Z YLEALS r5h 95 1 g5-un]
- ! : voor £ 6659t swss w0 mess SR
[ R B = el

_ , pauisas waeds Aag 6] - _B.s:v 3.8: m,.mc 3.3.2 &
: panusal Euumhm 1212 M PUNOIT) 26034 FO0LT LF69ET EFITT SFEFTL Go-ded
! waopinys Arelodusa] 96-9ny | 150881 29628 0623 L6205 6|
: pauess wayshs FAG Co-ue| h! vt [ .=4 oEZSl 0E 451 oy o221
i PAMEIS WRGSAS JA2M PUNDID) 5-AON H [ oF 168 1266 oD AN
; : | % _ ; _ . _ i T _ oiro o oo orn 0

i : , : o0g1 _
(]} panowisy] SUSN[DL | (a) PosoALaY UL I} powowag susnto) [ {4]) pasousay suanio |

IMAL AanejmnT A puop (ee) WAISAS IR EM PUNCID) washs IAG oy

aorlua jos pauiquio a1 fo soshions qop Apguen wedn pasuq £t minishe 3G 243 Aq paioicid Jusrjo ]

FIOA MIN IA0T VIS ‘G [2e0de1(] ‘07 UogIe]) puR Uoqqry BqLUN[OD) IO
[EAGWAY FUIN[OL, AAMORY PRI
EAqEL



Table 4-1

Assumed Values for Exposure Parameters and Fate and Transport Parameters used in
Evaluating Inhalation Exposures

Value
Exposure Parameters
THI, target hazard index 1
BW, body weight, kg 70
AThre, averaging time for noncarcinogens, years 25
RfD, chemical-specific inhalation reference dose, 011
mg/kg-d)
IR, Inhalation rate, m?/day 20
ED, exposure duration, years 25
EF, exposure frequency, days/ year 250
Fate and Transport Parameters
H, chemical-specific Henry’s Law Constant, cm3- 0.260
water/cmB-air
Low, depth to ground water, cm 300
ER, enclosed space air exchange rate (changes/s) 0.00023
Lg, enclosed space volume/infiltration area ratio, cm 300
Lerack, enclosed space foundation or wall thickness, cm 15
7, areal fraction of cracks in foundation walls, cm?- 0.01
cracks/cm2-total area
heap, thickness of capillary fringe, cm 5
h,, thickness of vadose zone, cm 295
Da, diffusion coefficient in air, cm2/ sec 0.085
Bacap , volumetric air content in capillary fringe soils, 0.038
cm3-air/ cm3-50il
07, total soil porosity, cm3/cm?*-soil 0.38
D, diffusion coefficient in water, cm?/sec 9.40 x 10
Oweap , volumetric water content in capillary fringe soils, 0.342
cm3-water/cm?-soil
0.5, volumetric air content in vadose zone soils, cm?- 0.26
air/ cmB-soil
Ows, volumetric water content in vadose zone soils, cm?- 012
water/cm3-soil
Oacrack , volumetric air content in foundation/wall 0.26
cracks, cm3-air/ cm3-total volume
Owerack , volumetric water content in foundation/ wall 012
cracks, cm?-water / cmB3-total volume
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Table 4-3. DOMENICO SOLUTE TRANSPORT MODEL

Input Parameters:
(Shaded cells are input manually; non-shaded cells are calculated.)

Distance to Compliance Point along centerline of plume (feet):
Average Ground Water Concentration in Source Area {ug/1):
Longitudinal Dispersivity (feet):

Transverse Dispersivity (feet):

Vertical Dispersivity (feet):

Hydraulic Conductivity (feet/day):

Hydraulic Gradient (dimensionless):

Porosity (dimensionless):

First Order Decay Constant or 0.693/H; {day™):

Source Width Perpendicular to Ground Water Flow {feet):
Source Vertical Thickness (feet):

GW Flow Velocity - Calculated from Darcy’s Law (feet/day):
Contaminant QOctanol / Water Partition Coefficient (K,,,):
Contaminant Water/Foc Partition Coefficient - K. (L/kg):
Agquifer Organic Carbon Content - F,,. (dimensionless):
Distribution Coefficient - Ky (L/kg):

Aquifer Bulk Density (kg/L)

Retardation Coefficient - R; (dimensionless)

Solute Flow Velocity (feet/day)

Domenico Calculation:

Part1: -0.1317626
Past 2: 0.0191994
Part 3: 0.9321108
Part 4: 0.1323677
Part 5: 4.027E-09

Predicted Contaminant Concentration at Compliance Point (ugfl):
New York State Ambient Ground Water Quality Standard (ugfl):
New York State Class SC Surface Water Standard * (ugll):

Table 4-3.xls

| 0.9395815 |

Site: Former Columbia Ribbon and Carbon Co. Disposal Site - Glen Cove, NY - Toluene Simulation

Conversion to
Domenico units

36576 cm
1.7E-06 g/ml
6(9.6 cm
1524 cm
45.72 cm
563.88 cm/day
0.042
0.35
0.0033 day ™
12192 cm
609.6 cm
67.6656 cm/day
N/A
N/A
N/A
N/A
N/A
N/A
28.6476 cm/day

9/18/00



