
 

 
 WSP Engineering of New York, P.C. 
 11190 Sunrise Valley Drive, Suite 300 

Reston, VA  20191 
Tel: (703) 709-6500 

 Fax: (703) 709-8505 

February 3, 2009 
 
Mr. John Rashak, P.E. 
New York State Department of Environmental Conservation 
Region 3 Headquarters 
21 South Putt Corners Road 
New Paltz, NY  12561-1696 
 
Re:  Summary of SVE Extraction Interval Assessment Activities 

Former Huck manufacturing facility, Kingston, New York 
 Voluntary Cleanup Program Agreement Index Number:  A3-0372-9807 
 
Dear Mr. Rashak: 
 
WSP Engineering of New York, P.C., on behalf of Federal-Mogul Corporation, is submitting this 
letter to summarize the results of the extraction interval assessment activities performed on the 
soil vapor extraction (SVE) system at the former Huck manufacturing facility in Kingston, New 
York.  The assessment activities were performed to establish the minimum system operation 
time necessary to remove volatile organic compounds (VOCs) in the mobile zone within the 
treatment area during pulsed operation.  The extraction interval assessment activities were 
performed in accordance with WSP Engineering’s letter to the New York State Department of 
Environmental Conservation (NYSDEC), dated April 23, 2008.  In a letter, dated May 13, 2008, 
the NYSDEC approved the proposed extraction interval assessment activities, but requested 
that indoor air samples be collected within the first floor office area of the main manufacturing 
building before the initial system shutdown (to represent baseline concentrations) and at the end 
of the first two 30-day shutdown periods to evaluate potential affects of pulsed operation on 
indoor air quality.  The indoor air testing activities were conducted in accordance with the 
procedures outlined in the Revised Work Plan for Addressing Offsite Indoor Air Quality, dated 
November 5, 2008.  However, the indoor air samples were collected over 8 hours, rather than 
24 hours, to be consistent with historical sampling within the manufacturing building.  The 
results of the extraction interval assessment and indoor air sampling activities are presented 
below.   
 
Scope of Work 
 
Indoor Air Sampling Activities 
 
In accordance with the NYSDEC’s letter to Federal-Mogul, dated May 13, 2008, WSP 
Engineering collected indoor air samples inside the office area on the first floor of the former 
manufacturing building on three occasions: on June 5, 2008, immediately before shutting the 
SVE system off for the first shutdown period; on July 7 approximately 30 days after system 
shutdown; and on August 8 at the end of the second shutdown period.  Before conducting the 
initial sampling event, WSP Engineering completed the New York State Department of Health’s 
(NYSDOH’s) indoor air quality questionnaire and building inventory form, and conducted an 
inventory of materials and equipment stored in the office and adjoining rooms.  The volatile 
ingredients of each material, if available, were recorded on the inventory form and the 
containers were scanned with a photoionization detector (PID; RAE Systems ppbRAE) for 
potential vapor emissions.  If the contents of a container suspected of containing VOCs were 
not listed on the label, WSP Engineering recorded the product name on the inventory form.  Due 
to the relatively short duration of the sampling program, only the material inventory was updated 
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before the July and August sampling events.  A copy of the completed inventory forms for each 
sampling event is presented in Enclosure A.  Materials containing VOCs of concern (i.e., 
trichloroethene [TCE], tetrachloroethene [PCE], and cis-1,2-dichloroethene [DCE]) were 
removed from the main building before initiating sample collection.   

 
Indoor air samples were collected using evacuated 1-liter Entech Instruments, Inc., canisters 
positioned approximately 3 feet above the floor to be representative of the breathing zone.  
Physical and visual barriers were placed around the canister, if necessary, so that it was not 
disturbed during sample collection.  The flow regulator was pre-set by the laboratory to collect 
the samples over 8 hours.  The flow regulator was connected to the canister to initiate sample 
collection.  After 8 hours, the flow regulator was removed from the canister to complete the 
sample collection.  The sample name, location, time and date of sample collection, and the 
canister and regulator number were recorded in the field log book.  An outdoor (ambient) air 
sample was collected outside the main entrance to the building during each sampling event.  In 
accordance with NYSDOH guidance, each outdoor air sample was collected approximately 3 to 
5 feet above the ground and away from wind obstructions, if possible (e.g., trees, brush, 
wooden fences).  The outdoor air sample collection was initiated within approximately 1 hour of 
initiating the indoor air sample.  The outdoor air samples were collected with evacuated 1-liter 
Entech canisters over 8 hours using the same procedures and analytical methods described 
above for the indoor air samples.  The indoor air and outdoor air samples were submitted to 
Centek Laboratories of East Syracuse, New York, for analysis of TCE, PCE, and cis-1,2- cis-
1,2-DCE by U.S. Environmental Protection Agency (EPA) Method TO-15.   
 
Extraction Interval Assessment 
 
The initial step in conducting the extraction interval assessment was to document the influent 
VOC concentrations in each zone before the initial shutdown period to establish a baseline for 
evaluating analytical data to be collected at the end of subsequent shutdown periods.  On June 
5, 2008, WSP Engineering obtained three sets of PID readings and one influent soil gas sample 
for laboratory analysis from Zones 1 and 2.  Vapor for the PID readings was extracted from the 
influent ports using a hand-operated pump with a Tedlar bag, and the resulting measurements 
were recorded in the field book. The influent samples for laboratory analysis were collected as 
grab samples using evacuated 1-liter Entech canisters, which were shipped under ambient 
conditions to Centek Laboratories of East Syracuse, New York.  The samples were analyzed for 
TCE, PCE, and cis-1,2-DCE by EPA Method TO-15.  The SVE system was shutdown 
immediately following the collection of the vapor samples. 
 
On July 9 through 11, 2008, WSP Engineering performed the extraction interval assessment 
activities outlined in the approved work plan.  The assessment activities included turning on the 
SVE system and frequently monitoring the influent VOC concentrations in each zone by 
collecting vapor samples for analysis with a PID (i.e., 70 readings over 2.5 days).  These 
measurements were collected to document the decline in VOC concentrations and to provide 
real-time information on when the extraction interval should be terminated.  In addition to the 
PID readings, WSP Engineering collected four influent vapor samples from each zone for 
laboratory analysis to confirm the field measurements and to provide more reliable information 
for determining the appropriate duration of future extraction intervals.  Samples for laboratory 
analysis were collected approximately 1 minute, 20 minutes, 24 hours, and 28 hours after 
system startup.  The final analytical vapor sample was collected immediately before the system 
was turned off for the second 30-day shutdown period.  Vapor for the PID readings was 
extracted from the influent ports using a hand-operated pump and Tedlar bag, and the readings 
were recorded in the field book. The samples for laboratory analysis were collected using 1-liter 
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Entech canisters and shipped under ambient conditions to Centek Laboratories of East 
Syracuse, New York, for analysis of TCE, PCE, and cis-1,2-DCE by EPA Method TO-15.  
 
Results 
 
Indoor Air Sampling 
 
The pre-shutdown indoor air sampling results indicated the presence of TCE at a concentration 
of 4  parts per billion by volume (ppbv)1, PCE at a concentration of 1.46 ppbv, and cis-1,2-DCE 
at a concentration of 0.21 ppbv (Table 1).  The analytical results from the July 2008 sampling 
event, which was performed at the end of the first 30-day shutdown period, indicated the 
presence of TCE (3.4 ppbv) at a concentration that was slightly lower than the pre-shutdown 
level; however, the detected concentrations of PCE (2.05 ppbv) and cis-1,2-DCE (0.36 ppbv) 
were similar to, but slightly higher than, the pre-shutdown concentrations for these constituents.  
The results from the August 2008 sampling event indicated the presence of all three VOCs at 
levels that were lower than the June (i.e., pre-shutdown) and July 2008 concentrations.  Based 
on the analytical results, the operation of the SVE system in a pulsed mode does not adversely 
affect on indoor air quality within the office area of the main manufacturing building. 
 
Extraction Interval Assessment 
 
The PID measurements collected throughout the extraction interval assessment are presented 
in Table 2 and the analytical results from each zone, including the pre-shutdown sample results, 
are presented in Table 3.  The first three influent samples from Zone 2 did not collect properly 
due to a faulty regulator.  Therefore, only the final sample collected from Zone 2 was analyzed.  
A summary of the PID measurements and analytical results from Zone 1 over the course of the 
extraction interval assessment, including best fit lines for each data set, are presented in Graph 
1.  A summary of the PID measurements and analytical results from Zone 2, including a best fit 
line for the PID results, is presented in Graph 2.   
 
The pre-shutdown analytical results from Zones 1 and 2 indicated the presence of 361.1 ppbv 
and 275.6 ppbv, respectively (Table 3).  During the extraction interval test, the analytical results 
from Zone 1 showed a rapid decline of the total VOC concentrations over the course of the test 
with the majority of the decrease occurring within the first few minutes of operation.  For 
example, the initial analytical sample from Zone 1 (collected 1 minute after start-up) contained a 
total VOC concentration of 2,986 ppbv.  The analytical sample collected 19 minutes after startup 
contained a total VOC concentration of 1,396 ppbv, which is more than a 50 percent reduction 
(Table 3).  After 19 minutes, the total VOC concentrations in the influent continued to decline, 
though at a significantly slower rate.  The total VOC concentration in the influent decreased only 
an additional 13 ppbv after 24 hours of operation with an additional decrease of only 206 ppbv 
(i.e., 1,177 ppbv) after 48 hours of operation (Table 3).  Data collected in the field with the PID, 
though more variable, are well correlated with the analytical results showing a slow decline in 
the concentrations after the first few minutes of operation (Table 2).  The first PID measurement 
obtained from Zone 1 (1,801 ppbv) after start-up suggests that the majority of the decline in total 
VOC concentrations noted in the first two analytical samples may have occurred within the first 
8 minutes of operation.  
 

                                                 
1 The analytical results for indoor air are reported in ppbv to be consistent with the reporting of historical 
indoor air concentrations for the main manufacturing building. 
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The PID and analytical results follow an exponential trend typical of SVE systems with the data 
showing an “early” and “late” response that corresponds to the heterogeneity in the soil within 
the treatment zone. Early recovery data for Zone 1 (i.e., up to 20 minutes into the test) plotted 
on semi-log paper and fitted with an exponential best fit line yields a decay rate that, if 
continued, would reduce the concentrations in the influent to the pre-shut down level of 361 
ppbv in roughly 58 minutes (Graph 1). This early response period represents the time necessary 
to remove the soil vapor from the more permeable soils (i.e., the mobile soils) within the 
treatment zone where the vapor flow is relatively unencumbered and the VOCs that have 
collected since the shutdown are easily captured (USACE 20022).  As time progresses; 
however, the rate of VOC recovery decreases significantly as the VOC concentrations appear to 
stabilize. The marked reduction in the rate of VOC recovery, as expressed as a change in slope 
(i.e., an inflection point) in the VOC concentration data plot after approximately 20 minutes of 
operation, marks the transition from easily removed vapor in the mobile soils to extraction of 
VOCs from the less permeable soils (i.e., the immobile soils).  Recovery of VOCs from the 
immobile soils is limited by the rate of mass transfer from the soil microporosity, organic matter, 
and low permeability zones to the areas of active flow (via the concentration gradient caused by 
removing the VOCs from the mobile soils), which, as time progresses, is increasingly dominated 
by the rate of diffusion. The result is an asymptotic curve or “tailing” in the late response data 
where the SVE recovery efficiency continues to decrease as the VOC concentrations in the 
influent approach the baseline concentration (Graph 1).  The best fit line for the analytical VOC 
data along this portion of the curve suggests that the pre-shutdown baseline of 361 ppbv would 
be achieved after approximately 180 days of operation.  
 
The extraction interval test results from Zone 2 closely mirrored the results from Zone 1.  Like 
Zone 1, the PID measurements showed a rapid decline in the first 16 minutes of operation 
followed by a slow decline in concentration.  As shown on Graphs 1 and 2, the slope of the PID 
best fit lines for Zones 1 and 2 are nearly identical.  The PID and analytical results for Zone 2 
showed close agreement, as evidenced by the final analytical sample being plotted on the best 
fit line for the PID data. 
 
Conclusions  
 
Based on the results of the extraction interval assessment activities, WSP Engineering has 
developed the following conclusions. 
 
Indoor Air 
 
• Based on the results of the indoor air samples collected after the first and second 

shutdown periods, the concentration of TCE in indoor air was 15 percent lower after the 
first shutdown period and 56 percent lower after the second shutdown period, as 
compared to the pre-shutdown concentration. 

• The concentration of PCE and cis-1,2-DCE in indoor air increased slightly after the first 
shut-down period, but then decreased to a level that was below the pre-shutdown 
concentrations following the second shutdown period.  

• Based on the analytical results, the operation of the SVE system in a pulsed mode does 
not have adverse affect on indoor air quality within the office area of the main 
manufacturing building.  

                                                 
2 U.S. Army Corps of Engineers (2002).  Engineering and Design: Soil Vapor Extraction and Bioventing. 



Mr. John Rashak 
Page 5 

February 3, 2009 
 

Extraction Interval Assessment 
 
• The semi-log plot of the analytical results and PID data for Zone 1 shows the 

characteristic rapid decline in VOC concentrations followed by an asymptotic “tail”.  An 
inflection point marks the shift from removing VOCs from permeable soils to less 
permeable soils.   

• The inflection point for Zone 1 occurs within 20 minutes of system startup.  The 
analytical results demonstrate that after 20 minutes of operation, the rate of decline in 
total VOC concentration becomes asymptotic and an additional 47 hours of operation 
results in a decrease of only 288 ppbv (i.e., 6 ppbv per hour).   Therefore, operation of 
the system beyond 20 minutes is inefficient in terms of VOC mass removal. 

• The best fit line for the Zone 2 PID results is almost identical to Zone 1.  The single 
analytical data point for Zone 2 is in close agreement with the PID data. 

Recommendations 
 
Based on the results of the extraction interval testing and indoor air sampling, WSP Engineering 
recommends that the SVE system continue to be operated in a pulsed mode to maximize the 
removal of VOCs from the subsurface, while minimizing power consumption.   Based on the 
extraction interval test results, WSP Engineering recommends operating the SVE system for 
approximately 1 hour each month.  WSP Engineering also recommends collecting an influent 
soil vapor sample from each zone of the SVE system approximately every six months to 
document the maximum total VOC concentrations in the system influent and to monitor the 
progress of treatment.  The next sampling event will be conducted in February 2009.  Based on 
the sample results, WSP Engineering will re-evaluate the duration of the system shutdown 
period.       

 
Please feel free to contact us at (315) 655-3900 with any questions or concerns regarding this 
letter or other aspects of the project. 
 
Sincerely yours, 
 
 
 
Brian E. Silfer  Todd M. Musterait, P.E. 
Senior Project Director  Senior Project Director 
 
BES/TMM:slp 
K:\FedMogul\Kingston\Task 10_SVE Summary\6_Reporting\Reports\138008_090202_SVE_Ext_Sum_LtrREP.doc 
 
Enclosures 
 
cc\encl.: Deborah W. Christian, Esquire, NYSDEC 
 Ms. Kristin Kulow, NYSDOH 
 Mr. Mark Bauer, Federal-Mogul Corporation 
 Mr. Jeffrey Hassen, WSP Environment & Energy 
 E. Donald Elliott, Esquire, Willkie Farr & Gallagher LLP  
 



 

 

Tables 



Sample Date
Sample ID IA060508 AA060508 IA070808 AA070808 IAF081308 AA081308

Parameter (ppbv)
cis-1,2-Dichloroethene 0.21 ND 0.36 0.25 0.2 0.1
Tetrachloroethene 1.46 0.53 2.05 6 0.51 ND
Trichloroethene 4 0.17 3.4 0.83 1.79 0.16

     

June 2008 through August 2008 (a)

Table 1

Comparison of Indoor Air Results for Manufacturing Building - Offie Area
Former Huck Manufacturing Facility

Kingston, New York

b/ Post-shutdown indoor air samples were collected 33 days after  initial shutdown on June 5, 2008, and 35 days after second shutdown on July 11.  
The SVE system  was operated for approximately 2.5 days following the July 8, 2008, sampling event (i.e., after the initial shutdown period).

a/ Indoor air samples analyzed by U.S. Environmental Protection Agency Method TO-15; ND = compound  not detected above laboratory detection 
limits; ppbv = parts per billion volume.

6/5/08
Pre-Shutdown

7/8/08 8/13/08
Post-Shutdown (b)

WSP Engineering of New York, P.C.
K:\FedMogul\Kingston\Task 10_SVE Summary\5_Project Data\WSP Data Tables\Table 1 - Pre-Post SVE shutdown IA Results.xls\Indoor Air
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Table 2

SVE System Influent PID Measurements - Extraction Interval Test
Former Huck Manufacturing Facility

Kingston, New York 
July 9 through July 11, 2008(a)

Time 
Since 

Start-Up

Time 
Since 

Start-Up

Time 
Since 

Start-Up

Time 
Since 

Start-Up
(Minutes) (Minutes) (Minutes) (Minutes)

8 1,801 1,752 974 12 1,976 1,658 550
14 1,468 1,754 1,014 16 1,948 1,776 949
18 1,328 1,756 1,062 28 1,368 1,781 1,032
32 1,159 1,758 1,390 35 1,428 1,791 1,194
38 1,360 1,763 980 40 1,740 1,800 1,149
42 1,449 1,765 1,208 44 1,600 1,920 1,052
46 1,438 1,893 1,035 48 1,632 1,927 539
58 1,377 1,899 496 60 1,596 1,934 1,128
62 1,471 1,905 1,262 80 1,582 1,940 1,272
83 1,488 1,907 1,374 108 1,573 1,944 1,377

105 1,538 1,911 1,322 145 1,563 1,949 1,357
147 1,642 1,915 1,356 168 1,757 2,015 1,212
165 1,580 1,916 1,482 193 1,590 2,017 1,260
194 1,536 1,920 1,453 265 1,507 2,199 933
262 1,488 1,921 1,390 315 1,583 2,840 980
317 1,665 1,981 1,318 374 1,534 2,846 1,093
372 1,463 1,982 1,355 413 1,415 2,853 1,101
411 1,467 1,987 1,385 442 1,616 2,857 1,075
439 1,554 2,166 1,028 485 1,690 2,860 992
479 1,624 2,838 1,411 498 1,709 2,864 1,082
483 1,698 2,844 1,169 520 1,421 2,901 1,035
501 1,750 2,851 1,103 532 1,610 2,904 962
538 1,641 2,855 1,174 549 1,020 2,968 998
554 1,412 2,858 1,130 554 960 3,012 1,218
567 1,701 2,862 1,080 573 908 3,020 1,156
571 1,751 2,899 1,186 720 1,294 3,058 1,162
591 1,370 2,902 1,070 1,411 555 3,061 1,146
738 1,536 2,946 1,003 1,462 590 3,064 1,196

1,409 1,214 2,993 1,068 1,495 687 3,096 1,142
1,428 960 2,997 984 1,534 1,083 3,099 1,168
1,462 639 3,016 1,230 1,610 693 3,135 1,165
1,501 590 3,019 1,179
1,576 1,456 3,060 1,245
1,581 526 3,062 1,238
1,582 590 3,065 1,277
1,625 1,018 3,094 1,226
1,628 468 3,098 1,131
1,630 920 3,116 1,188
1,631 680 3,133 1,205
1,742 997 3,137 1,215
1,747 596

a/  ppb = parts per billion; PID = photoionization detector.

Zone 1

PID 
Measurement 

(ppb)

Zone 2

PID 
Measurement 

(ppb)

PID 
Measurement 

(ppb)

PID 
Measurement 

(ppb)

WSP Engineering of New York, P.C.
K:\FedMogul\Kingston\Task 10_SVE Summary\5_Project Data\WSP Data Tables\Tables 2 and 3 and Graphs 1 and 2.xls\
Table 2 - PID Data
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Table 3

Volatile Organic Compounds in SVE System Influent
Former Huck Manufacturing Facility

Kingston, New York 
June 5 through July 11, 2008(a)

Date (Time)(b)
cis-1,2-Dichloroethene 8.1 56 66 33 27
Tetrachloroethylene 43 630 330 250 190
Trichloroethene 310 2,300 1,000 1,100 960
Total VOCs 361.1 2,986 1,396 1,383 1,177

Date (Time)(b)
cis-1,2-Dichloroethene 5.6 NA NA NA 19
Tetrachloroethylene 100 NA NA NA 360
Trichloroethene 170 NA NA NA 570
Total VOCs 275.6 NA NA NA 949

a/ ppbv = parts per billion by volume; ND = not detected at the reporting limit; VOCs = volatile organic 
    compounds; NA = sample not analyzed.
b/ The pre-shutdown samples were collected before the first SVE system shutdown period.  The extraction
    interval test was performed after the SVE system was off for 33 days.  Zones 1 and 2 were re-started for the
    extraction interval test at 08:32 on July 9, 2008.  

7/9/08 (8:33)

7/9/08 (8:34)6/5/08 (16:34)

Pre-Shutdown

Pre-Shutdown

6/5/08 (16:28)

Zone 1
Extraction Interval Test

7/11/08 (12:14)

7/11/08 (12:38)

Zone 2
Extraction Interval Test

7/10/08 (8:34)7/9/08 (8:50)

7/10/08 (8:33)7/9/08 (8:52)

WSP Engineering of New York, P.C.
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Graphs 



Graph 1

Total VOC Concnetration vs. Time for Zone 1 (Effluent)
Former Huck Manufacturing Facility

Kingston, New York (a)

WSP Environment & Energy
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Graph 2

Total VOC Concnetration vs. Time for Zone 2 (Effluent)
Former Huck Manufacturing Facility

Kingston, New York (a)

WSP Environment & Energy
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Enclosure A – Indoor Air Quality Questionnaire and Building Inventory Forms 




















































































